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April, 1977 

You'd be surprised how much 
management control 
we deliver in a crate like this. 

When you order CMC's XL40 Distributed 
KeyProcessing® System, that's precisely 
what's in it for you - management control. 

Information gets to the people in your 
organization who need it, faster and more 
accurately. Because data is entered, 
validated and managed in source depart­
ments-by people who understand what 
products, quantities and prices the num­
bers represent-fewer errors are made. 

While productivity goes up, your costs go 
down. Every mistake detected and cor­
rected before it reaches your mainframe 
computer (or worse. yet, a corporate 
officer) is money in the bank. 

All the benefits of distributed processing 
are nailed down in the XL40. That's why 
we call it The DREAM Machine - for Data 
Retrieval, Entry And Management. 

XL40 Data Retrieval ensures that your 
time-critical information is up to the 
minute-not last night's totals; XL40 Data 
Entry incorporates CMC's industry­
standard-setting features, performing 
complex operations with a single key-

stroke. XL40 Data Management enables 
your departments to generate their own 
specialized management reports, speci­
fying the information they need. 

You get confidence and security too. 
CMC pioneered key-to-disk data entry, 
and we're the industry leader in numb~r 
of systems and keystations installed 
worldwide. And we're backed up by the 
financial resources and respected 
service reputation of Pertec Computer 
Corporation. 

Don't call us for our funny looking crate-:­
call us for the management control inside. 
(213) 822-9914. TWX (910) 343-6451. 

I :-- - :-- - - .- - - - - - I 
I 0 Please mail full XL40 information. I 
I Name I 
I TWe I 
I Clip coupon to company letterhead; mail to I 
I CMC, PO. Box 92300, Los Angeles, CA 90009. I 

: EHnl!:i I 
La ~vision ~ Pertec Computer Corporation J 
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ltel Disk Drives. 
Now JOu can pick one. 

and get the whole bunch. 
That's right. Our 7330-10, 

7330-11 and 7330-12 disk drives 
ore field upgradable from the 
smallest to the largest system. So 
when you have'one, you really 
hove them all. For example, when 
you upgrade our 7330-10 to a 
7330-12, it's like going from on 
IBM 3330-1 to a 3350-without 
giving up media inte'rchange­
ability. And there's no need to 
change control units when you 
upgrade, because all of our disk 
drive models can be attached 
to our 7835 controller, So, when 
you're ready to upgraQe! all you 
need to do is call one of our 

, field engineers. And Itel has the 

largest independent 
field engineering 
service in the country, 

In addition, Itel now 
offers you another alter­
native in disk drives­
our new 7350, which is 
compatible with IBM's 
3350 and includes the 
Fixed Head feature. Of course, all 
our disk drives have the exclusive 
Dual-Port feature plus Itel's 
patented Advanced Function 
Capability, Add the fastest 
access time currently available, 
and you can increase through­
put up to 25%. 

. Like all Itel data products, our 
disk drives and control units are 
plug-compatible, offering you 
superior performance at a 
lower cost. After oiL reliable, 
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economical alternatives 
are what Itel is all about. 
Not only in computer 
peripherals, but in field 
engineering, in finan­
cial packaging, in 
systems and software, 
in total computer 
capability. 

Choose one of Itel's alterna­
tives today-and later, you may 
wont the whole bunch. 

J:TEL 
CORPORATION 
Data Products Group 
One Embarcadero Center 
San Francisco, California 94111 
Telephone (415) 983-0000 
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60 THE EVOLUTION OF 
OFFICE INFORMATION 
SYSTEMS 
J. Christopher Burns. The pieces 
for the automated office are al· 
most all here, but it may be up 
to the dp manager to hold them 
all together. 

65 WHAT'S HAPPENING IN 
WORD PROCESSING 
Amy D. Wohl. It didn't make 
sense for us to have block walls 
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mercial" dp; it doesn't make 
sense for "word" and "data" 
processing either. 

83 A PROTOTYPE FOR THE AUTOMATED OFFICE 
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Alex Ragen 
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119 SO YOU'RE TRYING TO TEACH COMPUTING 
Fred Gruenberger. It may be that nothing works. 

135 IMPROVING PERFORMANCE THE EASY WAY 
Paul J. Jalics. Before trying anything difficult, give the program 
this tune-up. 

168 APPLICATIONS 
Vanity, thy name is money. 

168 GOVERNMENT PROCUREMENT 
Federal user group seeks more clout in adp planning. 

171 SMALL BUSINESS SYSTEMS 
It's not invented here. 

175 LEASING 
It comes with the lease. 

178 BENCHMARKS 
Out of Chapter XI? Small system for Brazil; Down but not out; 
New owner for MITS; Terminal operations combined; Wyly to 
sell subsidiary; The case goes on; EFTS test ended; Examination 
announcement. 

59 EDITOR'S READOUT 
Word proceSsing has moved out of the typing pool phase. The 
corporation and the dp manager are both feeling the impact. 

182 HARDWARE 
High-speed printing, microprocessor development system, Bur­
roughs B7800, and an NCR mini. 

194 SOFTWARE & SERVICES 
Econometric modeling, BASIC for a micro, fast PL/ I, boldface 
printing, and a $100,000 cross compiler. 

200 MARKETPLACE 
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About the Cover 
As data processing and word processing converge, bits and 
bytes and words and numbers are being mixed together to form 
a new blend of information processing. Illustration by Susan 
Anson: Joan Lesser/ Etcetera. 
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Marke~-Minded 
OEMs anted 
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_We're_looking for_aJe~firIns_ 
who will take our best-on-the­
market telephone call account­
ing equipment-add software, 
hardware, service and mainte­
nance-then present the pack­
age to business phone users. 

The market for this system is big and 
it's growing. Business telephone ex­
penses now rank number three behind 
payroll and rent. 

Any company spending 
$5,000 a month or more on 
their phone bill can expect 
to save 10% to 40% throu~h 
effective management con­
trol. Our PBX telephone call 
accounting system develops 
the accurate, reliable data 
needed to show them just 
how to do it-by making 
the best use of WATS, FX 
and tie-lines, by plotting 
traffic patterns, by develop­
ing accountability for indi­
vidual extensions, by cut­
ting phone abuse-and a 

number of other ways to fine-tune a 
pnone-system arid iiiniw-a-ste.--------------

We've served the telephone industry 
for over 25 years and our reputation is 
one of the best. We want OEMs who will 
give the kind of service that Alston has 
built its reputation on. 

We offer you systems expertise, tech­
nical and sales training and advertising 
and promotional support. 

The opportunity is here. If you think 
it might be right for your firm, we'd like 

to talk with you. 
Write or call Doug Swain 

immedia tel y. 

ALSTCN® 
TELEPHONE DATA SYSTEMS 
1724 South Mountain Avenue 
Duarte, California 91010 
Tel: (213)357-2121 

CCNRAC 
CORPORATION 

Others are tired ofthehig h castand the 
endless fumbling with nylon post bind~ 
ers fortheirdata processing reports. 
They've done something . aboutit77by 

USI. n.9 .. t.h. e.c.o .. v ..... E.R .... M .... A ...... T .•..•. E® ..... ~ ... O .... O ........• · ... : ... d .... e ........ s ....... k .... t ..... o ...•..... : ...... p ..... : ... . binding system. 
InJp~t~Q~~~9~9§~YOuJqqcan •. ' have 
smartly' b ound:data processing reports; 
uptO"2" .thick:: .: .... i.·· .. ···.··i·.··i.j::iii"l· .. ~ 
Irs i nexpensive ,Jf~eas~ I it's fas~ __ ~nd 

.. it works ..•.•.•....•..•..•••............•.. /.:...... .. ;:.: ...... :.: .. :.:.............. .......................... ;. 
Call tOil freenotlins;(800) 645~5110,or 
co ntact your deal er.BI N:OIT CO~PO RA~ 
TION,595.0ldWlllets Path,; Haup:-

p' .. a .......... u ..... 
g 
..... e ....... ' ....... · ....•......... N ...... : ... · ........... y .....................•...... 1 ....•. 1 .....•. : •.. 7 •.............. 8 ......... 7 .....•....• · ....• 1 .... : ... f! ........... 5 ......... : .... 1 ..•.... 6 ..........•. :.' ....... : ...... :.: ...• 2 .. 3: ... 4,,2 ..... 5. 00 ........... : .•....•..• : •............. : .. GSA •. #GS-~OOS~44?OOr. hiri:cJlt. 
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"Whatever happened to 
01' Fred after that little problem 

with the master file?" 
With the UCC-l Tape Management System, 

problems just don't happen. . . 
This software package effectively manages all 

your tapes, preventing the accidental loss or 
destruction of your valuable data. UCC-l eliminates 
costly, handwritten records ... and the 
expensive mistakes they breed. 

There are more than 500 installations of UCC-l, 
representing about % of all installed OS tape 
management systems. To find out why, call us at 
1(800)527-3250 (in Texas, call 214-688-7313) or 
circle 93 on Reader Card. 

And, while you're at it, ask us about: 
A DOS Under OS System that lets you use DOS 

programs, without reprogramming, while you 

convert to OS (UCC-2). Circle 94 on Reader Card. 
A Disk Management System you should look 

into before you buy another disk drive (UCC-3). 
, Circle 95 on Reader Card. 

A PDS Space Management System that 
eliminates PDS compression (UCC-6). Circle 96 

A Data Dictionary/Manager that will really get 
IMS under control (UCC-I0). Circle 97 

A Restart/Recovery Management System that 
makes restarting in a m~tter ofseGonds ... a matter 
of fact (UCC-15). Circle 98 on Reader Card. 

A General Ledger/Financial Control System that 
your Accounting Department has been dreaming of 
(UCC-FCS). Circle 99 on Reader Card. 

Software packages like these. One more way-

We're helping the computer 
to do more of the work. 

ucc 
p, O. Box 47911-Dallas, Texas 75247 

Canada: 101 Duncan Mill Road-Don Mills, Ontario M3B 123 • Europe: i258 London Road-London, U.K. SW16 4EG 

Member SIA ~ ~oftware Industry Association 

April, 1977 7 



C. Itoh means excellence 
in Digital Printermatics. 

8 

18 million IIits 

on thisl 

0-4800 Baud ADAPTER for audio 
cassette recorders ..... $137.50 
18 million bits can be stored on a 
standard digital cassette using 
an unmodified audio cassette 
recorder (e.g., Sony TC55 or 
Sanyo TRC-2000) with this easy­
to-use (single switch) adapter, 
which connects between terminal 
and computer, or modem 
(RS-232C compatible). 
Applications: -
• Program loading • Storing data files and programs • Replacing paper 
tape (10-480 cps) • Saving video terminal conversations, for later hardcopy 
• Replaying data to terminal or computer • Transmitting and receiving over 
standard modems· Duplicating printouts • Repeating strings of 
commands to computer. Generating questionnaires • Asking questions and 
saving answers (two units) • Debugging communications systems. 

. What else has al\ these features at any price? 
If you are interested in the following additions:-
• Increased playback speed (9600-19,20(J Baud) • Offline file editing! 

Please let us know. 

TOTEMITE INC. (medical electronics) PO Box 875, Bow, Wa 98232 
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Looking Back in 
CRTRMRTICNoo 

On our 20th anniversary 

March-April, 1 958 
The 6th annual Western Joint Com-
puter Conference continued to occupy 
center stage at Los Angeles' Ambassa­
dor Hotel. 

The Philco TRANSAC S-2000 dp sys­
tem had just been announced. It fea­
tured 4 to 64K words of core storage. 
Words were 48 bits in length. sufficient 

to store eight alphanumeric characters 
or 15 decimal digits. Today's slowest 
minicomputers are faster than the then 
advanced S-2000 with its add/ subtract 
speed of 1 usec. Multiplication/ Divi­
sion could bog you down even more, 
with average operation times of 28 
usec, but which could take as long as 
245 usec. Magnetic tape storage on the 
machine was another matter, however. 
Reading and writing tape was done at 
150 ips, or 90,000 cps, not far from 
today's mini specs. Rewind speeds were 
even more impressive at 300 ips. Since 
tape performance was the S-2000's 
strong suit, the manufacturer made it 
possible to attach up to 256 of these 
transports. 

April 1967 
Plus ca change, plus c'est la meme 
chose ... our lead article in April 1967 
was entitled "Data Communications: 
The Boiling Pot," describing the tech­
nical, economic, and political problems 
attending this "fast growing and con­
fusing branch of data processing." The 
same piece would not be out of place 
today. Scientific Data Systems was 
busy hawking its Sigma series as the 
"only family of computer hardware 
and software designed for multipro­
gramming." ... President Johnson had 
just proposed an amended patent law 
that would exclude software, and the 
optics firm Itek had just given up on a 
1012 bit holographic memory used in a 
digital storage/ retrieval application cit­
ing "insufficient reliability for contin­
uous operations because of inherent de­
fects in some of its electronic circuitry 
and some of its electro-mechanical 
components." :Ii: 
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We're looking for , 

PROGRAMMER/ANALYSTS 
INTERMEDIATE & SENIOR LEVELS (No Banking Experience Necessary) 
Starting salaries $18-24K 

, ' 

IF YOU CAN ANSWER 
THESE 5 QUESTIONS OFF 
THE TOP OF YOUR HEAD, 
YOU'RE THE PERSON WE 
WANT TO SPEAK TO. 

• What is the order of merge of DCB parameters when a DCB is opened? 
• What is the most efficient USAGE to define for a COBOL subscript? 
• How many length codes are there in each of the following assembler' 

instructions: MVC, ZAP, CVD, ED? 
• Which IBM utility would you use a) to rename a data set? 

b) to compress a partitioned data set? 
c) to list the contents of a direct access volume? d) to print an ISAM file? 

• If your program ABENDed at a low main storage address, 
how would you approach solving the dump? 

These questions are part of our 2-hour technical interview. You'll be interviewed by two 
of our Programmer/ Analysts or Systems Analysts. These and other in-depth questions 
help us evaluate your technical knowledge. Expertly inventory your skills ... to compare 
against all open job requisitions in the Systems and Planning Department ... to determine 
which position would best suit your skills. That's how we do things atMHT. 

Most people (approximately 75%) fail our technical interview. Our standards are 
really high. They have to be. We've got a good shop. Did you answer all five questions 
correctly? If so, we definitely want to meet you. Do you think you're good enough 
to pass a two-hour in-depth technical interview? 

ABOUT MHT: We are state-of-the-art. MHT is an OK place for EDP professionals. 
There is job security in a stable environment; a computerized skills matrix, career ladder 
and mobility system designed by computer professionals for computer professionals; 
in-depth semi-annual performance reviews and Rrofessional counseling to help plan the 
type of growth you want; an abundance of technical courses for EDP professionals ... all 
paid for by the company, and on the company's time. Systems and Planning is a totally 
integrated depanment, and not an appendage to any user department. Your hours can be 
flexible. Working conditions are superior. There's a terminal close by for testing, you're 
surrounded by EDP professionals; education's one floor above you. It's a good professional 
environment, and you won't have to quit to get ahead. 

We know your "marketability" is important to you. Right now we've got: 

IBM OS/MVT utilizing IMS CICS TCAM TSO. (VS and MVS coming), 
plus we have installed with more on order large-scale NCR's to develop new retail datacenters 
and many smaller stand-alone computers. 

For a conv~nient interview with a technical representative, call collect (212) 623-3276; 
OR write to Systems and Planning Department (someone who wasn't looking for a job 
doesn't have an up-to-date resume, we k,now that; it's OK to write). And let us know when it 
would be convenient for you to interview in NYC. Our technical representatives are 
available 9 am-5 pm Mon-Fri to see if your experience is applicabte; special evening 
interviews can also be arranged. * If you're a Systems Analyst 

(at intermediate or senior level), think about this: If this is what our 
Programmer/ Analysts have to go through before we hire them, imagine the 

kind of support you're going to have here. 

~~n~~~~!~'!5~t~~S~n~~!~~CI 
We are an Equal Opportunity Employer, M/F. © Copyright 1977 
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The 
Computerless 

Terminal. 

Bruning's fast, 
new microfiche 
retrieval/ printer. 
We developed the automated 
Bruning 96 to give you a more 
versatile off-line link with 
the data base and provide 
quick, hard copies. All at a 
more reasonable cost. 

This economical alternative 
to computer terminals offers 
,some remarkable advantages. 

Like a much greater data 
base. The ability to handle 
photographs and illustrations 
And immediate access to the 
past, in case you want to 
check something a few days, 
weeks or months from now. 

There's no limit to the 
amount of information you 
can store in its convenient 
retrieval cartridges. Each 
up to 8,000 microfiche frames, 
with random access to any 
frame in seconds. 

10 

And the Bruning 96 retrieval! 
printer is as easy to operate 

as an eight-track player. 
Anyone in your office can use 

it. Simply insert a cartridge. 
The correct fiche and frame 

appear on the big, bright 
screen with pushbutton 

ease. Need a hard copy? 
Another button gets you 

one in seconds. 

The Model 96 typifies the 
innovations Bruning brings 

to a complete quality line 
of fiche duplication and 

retrieval systems. You 
can have one tailored to 

your specific application. 

Call a Bruning Micro­
graphics Specialist for more 

information on the new Model 
96-or a complete system. 

You'll get answers, not just order 
blanks. Or write Bruning, 1834 

Walden Office Square, Schaumburg, 
Illinois 60196. 

The bold force in micrographics. 

7I® ~~N~NING 
~ ADDRESSOGRAPH MUL TIGRAPH • 
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L'ssin~) svskms Cdn mean new 
addit'iol1S tu vour DP staff. New 
people to hir:\:,. Nt'\\' languages to 
learn. Ncw WClVS to work. 

OUf conce'pt is d ifferen t. 
Digital's svstems ,1re designed 

to be opera tecr by clerical perS~)}l­
nel who can enter dnd retrieve 
data as it occurs. 

Sysh~nl inlplementation is 
faster. And YOllr people can work 
with touls thev alreadv kno\v. 
Like CC)BOL.'RFCI!. And indus­
tn' standard COllll11unic1tion::; 
protocol.;. VVhc1t'~~ llHHl', we give' 
them a set of additional tuuls 
that are easy lu ledlTl. Including 
CODASYL-co111patible database 
Il1c111dgemcnl ca pabili ty. Sta tc-

c,f-tlie-c-td ~'Ll~c'li fl1l!lldLlillg clnc1 
data manipulation utilities. F)lus 
the broadest range of conlpat­
ible interactive ITlinicOlnputcrs 
in the world. 

VVith these tools. your staff 
can start giving yuur cOll1pany 
the benetits of DDP without 
expensive or extensive retrain­
ing. They can turn out more pro­
granls in less tinle than it takes 
no\\'. Because our pcograms takt' 
less tinle to write. Thev can rc­
spond tu specifil' n'qlH:<':;f<.; f,lstl'l', 
DeCelLls\:.1 they'rt.' pl'ugrdllllllillg 
on--line. The\' call save rnain­
fraI11e tinlL' f()I< l11ainfran1e work. 
vVhich 111eans they can take on 
more responsibilify to do more 
work. And tdkt' more pride in the' 

\\'urk the\' do. 

\ 
\_--

rn sllort, Digital's cunn'pt t)f 

distributed data processing l:an 
crive vou the chance vou've been n . . 
waiting for, to be 1nore l'espUnSivL' 
to your users' chclnging needs 

If that sounds good to you, 
contact us. vVe'll tell you ('vc'n 
1110re. Write ivIr. I-Ierb Shanzer, 
Digital Equipn1ent Corporation, 
Comn1erciaf Products Group, 
PK3/l'v110, Parker St., rvlavnzlrd, 
rvIA 01754. European hl',-Id~ 
qllarters: rvIr. Henry AnC()!l;1, :-: I 
ruull' de J' Air(',1211 C('n(,\',l :~h. 
In CZlIldlic1: Digital Equ iplllell t of 
Canada, Ltd. 





A lot of computers 
offer multi-level batch 

processing, or RJE, 
or realtime, or 

interactive timesharing. 

But only Harris 
offers all of it, 
concurrently. 

Only Harris delivers multi-use concurrency. 
Our high . performance S100 and S200 packaged 
systems, combined with our responsive VULCAN 
operating system delivers simultaneous compute 
services to each user. As well as simultaneous in~ 
diyidual user access to the system. 

The S220, shown here, is packaged around 
the most powerful CPU in the industry. Dozens 
of benchmarks, including Whetstone, prove 
the S100/S200 series superior performance. The 
S200 is one of 6 packaged systems available to­
day, starting at $85,000. All operate with COBOL, 
FORTRAN, BASIC, RPG It FORGO, SNOBOL, 

HARRIS 

and extended BASIC. And all 6 in the series 
deliver RJE, multi-level batch processing, 
multiple interactive timesharing, and real-time 
processing ... all at the same time. If your need 
is distributed processing, time-sharing, date base 
management, or any kind of multi-use concur­
rency, benchmark the S100/S200 packaged 
systems. 

Only Harris gives it all to you, concurrently. 
Write Harris Computer Systems, 1200 Gateway 
Drive, Fort Lauderdale, Florida 33309. Europe: 
Harris Intertype Ltd., 145 Farnham Rd., Slough, 
SLl 4XD, England. 

COMMUNICATIONS AND 
INFORMATION HANDLING 
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®cancut 
the costs of cartography in half. 

The automated Raster 
Scanner/Plotter used by the 
Defense Mapping Agency can 
cut map line digitizing time 
from hours to minutes, compared 
to manual X-Y digitizers. But 
this advantage creates a prob­
lem-the massive amounts of 
data generated are too much for 
even large conventional com­
puters to handle efficiently. 

. The solution: Goodyear's 
STARAN associative array 
processor. Working with the 
Raster Scanner/Plotter, it has 
performed the cartographic 

. phase of mapmaking at least 
10 times faster than known 
raster processing programs 
executed on large sequential 
computers. 

ST ARAN combines 
, content addressability with 
parallel array arithmetic to 
process hundreds, or even 
thousands, of data points 
simultaneously. This unique 
capability, plus parallel I/O and 
multidimensional memory 
access, produces significant 
throughput improvements over 
conventional computers. That's 

GOODJ/YEAR 
DIGITAL SYSTEMS ---

why the ST ARAN processing 
system is unsurpassed in ability 
to solve complex problems 
involving operations on many 
similar data streams or high­
speed searches of many similar 
file records. 

So before you invest a lot 
of money in a high data rate 
digital system, invest a little 
time to look into STARAN. 

Write for complete 
information to Wayne Brubaker, 
Goodyear Aerospace 
Corporation, Akron, Ohio 44315. 
Or call him at (216) 794-3631. 
CIRCLE 40 ON READER CARD 



LOO~(ArEAD 
THE IBM 3033: "AMDAHL DID US A FAVOR" 
"The pricing of the IBM 3033 and the reductions on the 370/158 and 168 are just 
disastrous for Amdahl and other competitors, though great,for users on rent or,lease 
who can switch or take advantage of the purchase option credit." 

"The Justice Dept. has to be delighted with this new ammunition." 
"I'm glad to see Amdahl force IBM to do something: we need the price cut, we 

need the inboard channels, the increased performance. I think Amdahl did all of us 
a favor." 

"It's a boon for leasing companies, except those with insurance policies that 
indemnify seven year leases and allow the user to 'walk out' after three years." 

"If that's what all the excitement is about, I'm going to go out and watch the 
grass grow." 

Those were the first gut reactions late in March to IBM's new 3033 processor, 
whose mystifying nomenclature is dubbed by one user, "a 3330 turned counter-clockwise." 
The rapid fire Amdahl reaction (see below) has already been announced-. But the real 
competitive effect is best seen by comparing the 3033 with the less powerful 168, 
model 3. Take a four megabyte 168-3 and add all possible features that are standard 
with the 3033--consoles, 12 channels, high speed multiply, and the extended hardware/ 
firmware feature that enables use of new program products that improve MVS and VM 
performance. Reduce memory rent and purchase by 35% and processor purchase price by 
30%. The 168-3 rents for $129,904, leases at $118,144, and sells for $4.3 million. 
The 3033: $77,430, $70,400, and $3.38 million. Maintenance is about $2,000 less per 
month. (Unknown cost factors in the 3033 include hidden features, future priced 
software, and other unbundling.) -

AMDAHL'S ANSWER: PRICE CUT AND NEW MODELS 
Those disappointed with the 3033 power (some expected double the improvement given) 
and the lack of multiprocessing see the price cut as more significant than the 
technological pluses. Hence they label it a fighting machine, aimed directly at 
Amdahl, Itel, and would-be plug compatible competitors. 

Amdahl reaction the Monday after the Friday announcement chopped the price of its 
470 V/6 by about 30% and announced two large scale computer systems--one larger and 
one smaller than the V/6. Its new 470 V/7, with 16 megabytes of main memory, is more 
powerful than the IBM 3033 and performs 1.5 to 1.7 times faster than the V/6. Its 
V/5, offering more processing power to users of IBM 370/155, 158, and 165, can be 
field upgraded to the' full V/6 specifications. The company said it is able' to cut 
prices and sti~l maintain a pre-tax margin similar to that achieved in its FY 1976. 

Meanwhile, from a leasing standpoint, the IBM 158 and 168 are now being offered at 
20% off list, although better deals have been popping up in anticipation of the long­
aborning announcement. With the 30% reduction, lessors ,will be buying those systems' 
from users with purchase options and slashing their lease prices. 

IBM had the new system ready in September of 1975 and had planned an announcement 
in April, but advanced it to March 24 on advice of their lawyers because news of it 
leaked out in Europe. Many IBM salesmen were caught attending 100% club meetings at 
the time of the announcement. 

TEXAS INSTRUMENTS' PLANS FOR BUBBLE MEMORIES 
Texas Instruments is about to come out with a-whole series of pro'duct~ incorporat:i:.ng 
bubble memories, a source who was given a sneak preview of the bubble line says. On 
tap are intelligent terminals, word processing systems, and minis all aimed at the 
distributed 'processing market. TI reportedly believes bubble technology is ideally 
suited for the distributed environment since with their minimal power requirements 
bubbles are not subject to the ill-effects of local brownouts or programming errors 
that could normally shut down field dp operations. TI also will incorporate bubbles 
in its calculator line before long, the source believes. 

EIGHT NEW COMPUTERS ADDED TO NCR 8000 FAMILY 
NCR means computers. Last year the company's computer revenues, including computer 
forms, passed the billion dollar mark with more than 6,500 mainframes installed and 
more than 30,000 minicomputers. 



LOOKA~-EAD 
This month ~April 28) and sometime in the Fall, the company will introduce eight 

new models in what it calls its 8000 family, reSUlting in four basic series of 
machines--an 1-8000 interactive processing series; a new N-8000 series using existing 
NCR Century software; a V-8000 virtual machine series; and a dual-mode, or "swing", 
series which operates indifferent processing modes and which also uses' Century 
software. (Under a revised product designation system, all NCR mainframes in the 
future will carry the "8000" family designation ,with the letter prefix indicating the 
primary mode of operation~) 

Aimed at easy upward migration, the line now ranges from the 8200, introduced 
almost two years ago, all the way up to a two megabyte machine which will be 
introduced in the Fall. This machine will have an internal performance that is two 
and one-half times greater than NCR's current top of 'the line Criterion 8570, which 
has a 56 nanosecond processor and which was introduced a year ago, along with the 
Criterion 8550 equipped with a 112 millisecond processor. The eight new models will 
have multiprocessing capabilities and multiprocessing software is to be released at 
a later, unannounced date. 

FRAUD IN ORANGE COUNTY? 
Orange County, Calif. 's, $26 million, seven year facilities management contract with 
Computer Sciences Corp., (September '73, p. 122) now in its third year, could come 
under federal investigation of possible fraud and price collusion if Rep. Jack Brooks 
(D-Texas), chairman of the House Government Operations Committee, has his way. 
Brooks has requested such an investigation by both the Comptroller General and 
Secretary of the Treasury. 

He based his request on a Los Angeles Times article instigated by, and forwarded 
to Brooks by Norman Ream, an Orange County resident and computer industry veteran who 
has opposed the fm contract from the beginning (August '74, p. 101). In similar 
letters to the two federal agencies, Brooks said the article suggests that fraud may 
have been committed ••• and price collusion may have occurred between CSC and Univac in 
sale of hardware to the county. The contract involved federal revenue sharing money. 
Brooks said he is 'considering using the Orange County investigation as a springboard 
for a nationwide check into the spending of revenue sharing funds. 

SPAN MANAGEMENT AGAIN 
Span Management Systems is popping up everywhere (March, p. 16). Last month the 
Providence,. R,. 1., firm formally announced a line of products and services based on 
IBM Series 1 hardware, and at least one distributor had ordered a $40,000 demo system 
and had begun developing promotional literature. David Haim, president of Minicom 
Systems, Los Angeles, said he expects to get delivery of his demo in July. He had 
planned to send out 10,000 and 20,000 promotional letters early this month but said 
he wouldn't actually accept orders until he's seen a system in operation~ He said 
he's been invited East by Span for this purpose. "I've been told the operating 
system is ready and has been tested and that applications software 'is ready but 
hasn't been tested. I don't want to see anything until everything has been tested," 
he said in late March. He said he will simply be taking orders. "IBM will deliver 
and install and I'll be paid on the spot." 

PRIVACY IN GOVERNMENT: THE SKY ISN'T FALLING 
As the Privacy Protection Study Commission prepares to wrap up its 18-month privacy 
probe, some interesting preliminary findings are beginning to leak out~ In a. special 
project designed to check out how well the 1974 Privacy Act was working, a seven 
me~berstaff team quizzed hundreds of federal dpers and others to find that there 
were no cases of premeditated abuse, and only a few scattered instances of question-
able agency compliancewith,the law. . 

As part of this investigation, the study group will make recommendations on ways 
to tighten up the language in the law and improve agency p~actices. All these 
Privacy Act patch-ups will be bundled into the commission's final voluminous report 
(10 to 12 volumes) which is due out June 10, but may be stalled due to printing 
problems. However, unlike the agencies which were thrown into a privacy panic, the 
commission staffers aren't worried about this "insignificant" delay. "There was a 
lot of overreaction (to the privacy act)," explains' one committee source. "People 
were trying to sell hi,gh priced security gear to agency people who were screaming 'the 
sky is falling.' Well, the sky didn't fall. The crisis never came." 

(Continued on page 180) 
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"Universities over the past couple of years have been 
hit not only by tight budgets but also by external report­
ing requirements that are close to impossible. My office 
is charged with preparing these reports when they con­
cern the University's three campuses. There's no iway 
we could have responded to these external dem~nds 
without MARK IV.CRJ Certainly there is no timely way we 
could have met these requirements using traditional 
procedural languages. I'm sure two or three times; the 
number of people would be needed to even begir to 
turn out what we do now in the information retri:eval 
and small systems area. ' 

"One system completely developed in MARK IV ,is a 
space inventory system for our three campuses. rThe 
data used always has to be massaged, updated, ,cor­
rected, and coordinated, because it's coming from three 
campuses with dissimilar systems. The time saved w

l

i 
ith 

MARK IV and the ability to produce fast results !sur­
passes my most optimistic expectations. 

, 
"Every person on my staff of 35 has been traineCi in 
MARK IV. I will definitely push its use as an adjunct in 
our data base systems development, simply becau:se I 
feel that is the right way for less qualified IMS people to 
deal with I MS. ' 

"The University has acquired other proprietary software 
since installing MARK IV, but in my opinion it is: the 
best and most useful product for my office. We've never 
found a problem we couldn't live with, and the ones we 
have found have been fixed immediately or in the next 
release. And Informatics in-house training is superrb­
we were productive the first week after they were he:re." 

"We run a 6 Meg 370/168 with IMS/VS and multiple 
RJE locations, one RJE at our office site." 

WHAT IS MARK IV? MARK IV is the most versatile and 
widely used software product in the world for applica­
tion implementation, data management, and.information 
processing. Six powerful models (prices start at $12,000) 
are in daily use'on IBM 360/370, Univac 70/90, Siemens 
4004, and Amdahl 470 computers at over 1,100 installa­
tions in 43 countries. Programs in MARK IV require only 
about one-tenth the statements of Cobol, and users re­
port 60% to 90% cost and time reductions on most 
MARK IV applications. Send the coupon today for de­
tailed information. 
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World's leading Independent Supplier of Software Products. 
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, Introducing the SEL 32/75 System. 

The Computer 
with a Subconscious. 

Your eyes blink 25 times a minute. 
You don't realize it because this rou­
tine, like thousands of other vital 
routines, is handled by your sub­
conscious. 

That's important,· because this 
parallel processing frees the con­
scious part of your mind for critical 
decisions. 

This is also a good description of 
how the new SEL Regional Process­
ing Units operate within the SEL 
32/75 System. Working independent­
ly, these RPU's contain sufficient 
control and buffer storage areas to 
process an 110 region and transfer 
the resultant data directly to main 
memory. Computer system 
throughput is further enhanced by 
High-Speed Hoating Point Hard­
ware, Writable Control Storage, and 
flexible interleaving. 

The SEL,Memory MAP effiCiently 
manages ,up to 16 million bytes of 
main memory, with no instruction 
overhead. . ' , 

Sounds like a big system, doesn't ' 
it? SYSTEMS can link 20 CPU's, 

with hundreds of Regional Processing 
Units, into one multiprocessor network. 

You see, the well-established SEL 
32 computers fit the term "minicom­
puter" in price alone. Based on true 
3~-bit architecture, all are fast, pow­
erful machines using functional, 
proven software. SYSTEMS compu­
ters are proving their worth in big jobs· 
like seismic exploration, power plant 
operations, aircraft simulation, and 
scientific computation. 

The SEL 32/75 System fits neatly 
as head of the SEL 32 family. It's 
more .powerful, more flexible, more 
throughput-Oriented than any com­
puter we' veever built 

We'd like to help you explore how 
the SEL 32/75 System could simplify 
·your computing requirements. Just 
circle our number on the Reader f 

Service Card, and we'll send our 
. brochure in the blink of an eye. 

SYSIEMS 
ENGINEERING LABORATORIES 

6901 West Sunri~e Boulevard, Fort Lauderdale, Rorida 33313 (305) 587-2900 
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You won't find 
a more versatile 
teleprinter for 

tlieprice.· 
It's that simple. 

The New Centronics Model 761. 
No other teleprinter offers you more operating fea­

tures-or a lower price. Because the 761 gives you micro­
processor-control for maximum flexibility and lower-priced 
options. 

Plus, the 761 gives you easier, more versatile opera­
tion ... with maximum printout visibility ... typewriter­
style electronic keyboard that anyone can use without 
special training ... table-top or free-standing installation ... 
pinch roll, pin-feed platen or tractor paper handling sys­
terns ... and a wide choice of 300 baud serial interfaces ... ' 
m KSR and RO models. 

And when you need fast, dependable service, remember 
the 761 is backed by one of the industry's best service pro­
grams. More than 100 professionally staffed service offices 
worldwide ... a unique on-line diagnostic test center ... 
central dispatch with toll-free phone access ... and mainte­
nance contracts as attractively priced as the 761. 

More versatility, better service and reliability proven 
by more than 80,000 Centronic's printers installed, make the 
761 teleprinter simply a better choice. The only choice. 
Call today for details. Centronics Data Computer Corp., 
Hudson, N.H., 03051, Tel. (603) 883-0111 or Centronics 
Offices ~ Canada and throughout the world. 

~EnTRDnII:S® PRinTERS 
Simply Better 
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letters 
With regard to Nolan's threat to dis­

cuss the word "glitch" in forthcoming 
letters, I believe I also laid that ques­
tion to rest in my review of the Ency­
clopedia, wherein I likened the glitch 
to the electronic equivalent of a hei­
nous and momentary interruption of 

an important ceremonial. It also bears 
some semblance to a raucous cry in 
the quiet dark, or to a sudden and 
Unprovoked attack on one's private 
parts. 

Glitch was also used in my apocry­
phal epic, "Adventure of the Missing 

(Continued on page 22) 

Solved! A kludge by any other name ... 
The word "kludge" is used to describe 
the cover of the January 1958 edition 
of DATAMATION (January 1977, p. 6). I 
have searched dictionaries and in­
quired of my associates for the mean­
ing of this word. The best description I 
can put together from several sources 
is: a quick and dirty ,spit and bailing 
wire solution to a problem which was 
not foreseen in the system design but 
which would have immobilized the sys­
tem were it not for the kludge. Kludges 
are always spoken of in the past tense, 
so I assume they are not designed as 
such but somehow evolve. Can you 
shed more light on the definition or 
meaning of "kludge"? 

I thought you'd be interested in a new 
way to solve word puzzles like your 
"Hot Topics": by computer. 

The original word puzzle contained the 
hot topics that the data processing 
community will "wake up to" in 1977. 
The list of imbedded words is on page 
134 of our January issue. 

P .S. The word for next month is 
," glitch. " 

DENNIS J. NOLAN 

City of St. Paul Data Processing 
St. Paul, Minnesota 

Mr. Jackson Granholme, responds: In 
reply to Mr. Nolan's letter, the word 
"kludge" is briefly described in the En­
cyclopedia of Computer Science (Pet­
rocelli/Charter, New York, 1976, p. 
750) in which the noted author, Gruen­
berger, credits me with having coined 
the word in the DATAMATION article, 
"How to Design a Kludge" (February 
1962). 

Gruenberger is too kind in crediting 
this invention to me, for, as I pointed 
out in my DATAMATION review of the 
Encyclopedi~, kludges were around be­
fore I popularized them. 

It pleases me to note that in that 
ancient article of 1962, I gave full 
credit to the late Phineas Burling, then 
chief calligrapher with the Fink and' 
Wiggles Publishing Company, for re­
searching the word back through the 
antiquities of the English language. 
But I must confess that the oft-quoted 
modern definition is mine, namely: 
"An ill-assorted collection of poorly 
matching parts, forming a distressing 
whole." 

1 
2 
-S 
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We may note that, through history, 
kludge has been variously spelled as 
Kluge, Kluge, Kluege, Klooge, Kloog, 
Klag, Klog, Klogge, Klaugen, Claug, l~ 
Kladnis, Veklaunne, CluLand Cloots, 10 
in the sundry tongues and dialects of I ~ 
Indo-European languages (there may 1 q 
be missing spellings, due to the diffi- ~~ 
culties of runic translation). 22 

According to Dr. Well mouth Muttha, ?3 
the term is certainly Indo-European, ~~ 
not being found in Ostiak or Mongol. 2b 
Muttha surmises it may stem from the 27 
myth/legend of Det Haar Klod who fell ~~ 
off the cliff into the wooly mammoth 30 
trap when no wind was blowing. 31 

12 

Martin, in his noted book, Malice in ~~ 
Blunderland (McGraw-Hili, 1973), has 34 
related the kludge to other observed ,~~ 
phenomena, and this may be of inter-
est to readers. 

April, 1977 

SJUB 
C 
C 
C 
C 

E 
C 
C 
C 
C 
C 

~ 
C 
C 
C 
C 
C 
C 
C 

E 
C 
c 
C 
C 
C 
C 
C 
g 
~ 
E 
C 
C 
C 

E 
C 
C 
C 
C 

E 
C 
C 
C 
C 
C 
C 
C 
C 

5 

7 
q 

11 
13 

w. D. MAURER 

Washington, D.C. 

c 

A PROG~AM TU SUL~E PUZZLES ~ITH 'IMB~DOEO ~U~DS 

fIRST THE PUZZLE IS READ IN 
EACH ROW UF THE PUZlLE IS READ IN UN ONE CARD, 

STARTING IN CULUMN 1 
THE ROwS OF THE PUZZLE ARE T~RNINATlD bY A BLANK CARD 

THEN THE IMBEDDED WORDS A~E READ IN 
tACH Uf THESE ~URDS STARTS COLUMN 1 Uf A NEw CARD 
IT MUST HAVE NU IMBEDDED BLANKS 
THE IMBEDDED wORDS ARE TERMINATED BY A BLANK CARD 

SIGNIfICANCE OF ARRAYS AND VARIABLEs IN THIS PROGRAM 
KIN IS THE INPUT BUFFER . 
K8LANK IS A BLANK CHA~ACTER 
KSTAR IS AN ASTERISK 
IMAX IS THE [COMPUTED) NUMBER UF ROwS IN THE PUZZLE 
JMAX IS THE (COMPUTEU) NUMBER OF COLUMNS IN THE PUZZLE 
KMAT IS THE MATRIX wHERE THE PUZZLE IS STORED 
kWR IS THE ~ORD REFlR£NCE (SEYO~NCE NUMBER~ WHEN TABLES ARE SET UP 
Kg~ I~ l~~ ~~:~!~il.~Cp8~~~:~Tf:Bl~B~5R(tN~UT WORDS 
K~R IS THE WURD REFERENCE TABLE ASSOCIATED wITH KCP 
KCH IS THE CHAIN PUINTER TO THE NEXT KCP ENTRY 
KCL IS THE CURRENT LENGTH OF THE KCP TABLE 
KCHAR IS THE CHARAC'~R TABLE FOR INPUT ~URDS 

~~~~R~sI~H~H~()~~R~~~lR~~~~T~UU~E'K~r~~R.E~ iN ·lWT 
IwT IS THE INPUT WOkD TARLE 
IWL IS THE INPUT ~OkD LENGTH TABLE. PARALLEL TO IWT 
NwORDS IS THE TOTAL LtNG~H OF IwT 
IXT IS THE X INCREME-,NT TABLE (8 DIRECTItJNS). 
IYT IS THE Y INC~EMENT TABLE (8 DIRECTIONS) 
Ie IS THE CURRENT ~ (FOR FINDING A wURD IN KMAT) 
JC IS TH~ CURRENT J (FOR FINDING A wURD IN KMAT) 
KC IS THE. CURRENT KCHAR REHREttC'E-(FUR FINDING A-WORD IN KMAT) 
IX IS THE CURRENT X INCREMENT 
IY IS THE CURRENT Y INCREMENT 
LAI IS THE ANSwER TABLE FO~ I 
LAJ IS THf ANSwER TABLE FUR J 
LAD IS THE ANSwfR TAHLE FOR THE DIRECTION 
LA~ IS THE ANSwtR TABLE FU~ THE WORO REFERENCE 
LLA IS THE LENGTH OF THE ANSwER TABL~S 
IMAXO IS THE NUMBER OF ROWS OUTPUT 
JMAXO S HE NUMBER Of COLUMNS UU PUT 
MATUUT IS THE OUTPUT MATRIX 
IASTI IS THE STARTING I~CREMENT FOR ASTERISKS ON 1 BY DIRECTION 
IAST~ IS TM£ STAHTING INCREMENT FUR ASTERISKS ON J BY DIRECTION 
I~~+ I~ +~~ ~ :~f~~I~~ 8~~~f~2w+:~t~ . 
lLAT IS THE ASTERISK DRAwING LENGTH TABLE 
ISP IS THE SPACIN~ FACTUR FOR OUTPUT 
INTEGER KIN(72)1~MAT(~9,4q)IKCT(20)IKCP(100),K~R(100)lKCH(100) 
INTEGER KCHAR(2uOO),IwT~200) IwL(iOu) IXT(8) IYT(S)f L 1(200) 
INTEGER LAJ(200),LA~(~OO)JLA6(200)lMAtOUT(114tl19), ASTI(8) 
INTEGER IASTJ(8)~IXAT{4,8 ,lYAt(4,o),IlAT(4,8) 
DATA KBLANK,KSTA~/1H ,tH*1 
OATAKCT/1HA,lH8,lHt,lHD,lHE,lHF,lHG,lHH,lHI,lHJ,lHK~lHL,lHM, 

* • 1HNtlHU,lHP,lHYrlHR,lHS,lHT,lHU,lHV,lHW,1HX,lHY,lHZI 
DATA IXT/O, u, 1,-t, I, ,-l,-tl 
DATA IYT/1,-l, O. 0, 1,-1, 1,-11 
DATA IASTI/-l,-l,-t, 1,-1,-1, 0, ~I 
DATA IASTJ/-l, 1, 1,-1, 01 0,-1, 11 . 
DATA IxATI 0, I, 0,-1, UJ I, u,-l,l, 0,-1, 0, -I, 0, 1, 0, * I, 1,-1,-1, I, 1,-1.-1, -I, 1, 1,-1, -1, 1, 1,~ I 
DATA IYATI 1, Q,-l, 0, -1, 0, 1, 0, Or-I, 0, I, 0, I, 0,-1, * 1,-1,-1, I, -I, 1, 1.-1, 1, 1,-1,-, -1,-1, I, 11 
DATA ILAT/-2

r 
2,-2. 2, -2 i 2,-2, 2, -2{ 2,-2, 2, -2 i 2,-2, 2, * I SP 1 ~ !, -1 , , -1, 1, -1 , " -1, 1, -I , , -1, 1,,,1, . I 

KCL= 26 
00 1 I = 1 100 
KCP(l) = 0' 
KeH(I) = 0 
KCHARL = I 
LLA = 0 
I = 1 
I'ttHTE (0, 90) 

~~t~E(,&,q'~)(~l~~~~'~:!I!'~) 
K =72 
IF (KIN(K).NE.K~LANK) GO TO 7 
K = 1(-1 
GU TO 5 
JMAX = K 
GU TO 11 

~~t~E«(&,q~~)(~~7~~~J,~;lt'~~~ 
IF (KINCll.EQ,KBLANK) GO 0 15 
DO 13 J = 1 vMAX . 
KMAT(I,J) ='KINCJ) 
1=1.+1 

(Continued on page 22) 
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letters 
Bit" (October 1964) in the person of 
Sir Henry Glitch of the Royal British 
Exchequer. 

Reader Nolan is clearly a novice, 
and probably a programmer, for the 
kludge lies primarily in the domain of 
the hardware men (who still produce 
them apace), while the glitch must be 
experienced to be believed. 

Op defined 
In response to Frederic G. Withing:-
ton's off-hand question, " ... what is 
data processing anyway?" I would like 
to attempt a useful, functional defini­
tion. 

If we accept the notion that "data" 
are encoded abstractions of reality, 
then "data processing" becomes the 
process of deriving information and/ or 
intelligence from data. 

This definition includes the tradition­
al computerized "number crunching" 
with which we are familiar, but is also 
broad· eno~gh to encompass almost 
every human information-seeking ac­
tivity. 

The trends in our industry are now 
clearly delineated by such terms as 
"friendly user language." Thus it 
would seem a worthwhile endeavor for 

I the members of our fndustry (dare I 
-say "profession"?) to come to an 
I +agreement on updated definitions of 

some of the more ancient terms, such 
as "dataprocessing," which have been 
around for years, and of which "every­
body knows" the meaning. And in this 
endeavor, to free our vocabulary from 
its archaic adherence to a machine phi­
losophy and humanize the basic con-

. cepts of our industry. 
LOISA. ROSE 

Parsippany, New Jersey 

But does it work ••. ? 
A careful study of the detailed ratings 
in the "User Ratings of Software Pack­
ages" (December, p. 108) raises some 
questions about the rating categories. 
The users are asked to rate seven cate­
gories: six specific areas and one gen­
eral category, Overall Satisfaction. Al­
though the Overall Satisfaction cate­
gory is rated separately by the users, 
one would presume that it should close­
ly relate to the average of the six spe­
cific categories. In most cases it is quite 
close, but there are some notable ex­
ceptions. 

Western Electric's UNIX has an 
overall satisfaction of 4.0, even though 
the other six categories average out to 
only 2.8! And going in the opposite 
direction, IBM'S mp has an overall sat­
isfaction rating of only 2.0 even 

22 

though the other categories average 
2.7, and the lowest individual category 
is only 2.4 (Throughput). 

it, it apparently just ooesn't do much 
of a job of Requirements Planning. 

It occurs to me that the most impor­
tant category has been omitted in the 
ratings, which would account for these 
discrepancies; namely "Functionality, 
or, Does the Package Do What It Is 
Supposed to Do?" 

I have always thought that people 
bought (or wrote) packages to per­
form a specific, needed function. 
Therefore, an evaluation of how well it 
performs that function is of primary 
importance, and should be categorized 
separately. 

Apparently the UNIX users don;t 
really care that the Training is poor and 
the Vendor Support is only fflir, be­
cause UNIX does a super job of doing 
what it is supposed to do. Conversely, 
even though IRP is ranked fairly good 
in Documentation, Throughput, Sup­
port, etc., when you get right down to 

RICHARD F. WARD 

Honeywell Information Systems, Inc. 
Southfield, Michigan 

Throughput cannot exist without 
"Functionality" as Mr. Ward defines it 
and so that aspect is really covered. 
Still, the suggestion is valid and we'll 
consider it. . 

(Continued from page 21) 
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b2 

GO TO 9 
IMAX = I-I 
I wR, = 1 
~~13~~($ir3lKIN(K) K:l,72) 
WRITE lor 92) CKINlK),K:l,12) 
KG = KIN 1) 
IF (KGf~Q.KBLANK) GU TO 23 

~~ t~G.lQ!K~~(II» GO TO ·18 
CONTINUE 
GO TO 88 
KG I: II 
IF (KCPCKG).EQ.O) GO TO 19 
KCL :II: KCL + 1 
KCPCKCL) = KCP(KG) 
KwR2·= KWR(KG) 
KWRCKCL.) • KwR2 
KCH(KCL.) I: KCH(KG) 
KCH!KG) I: KCL 
hH KWR2). _= KCL 
KCP KG) = KCHARL 
KwR KG) I: IwR 
K = 2 KCHAR(KCHARL) • KIN(K) 
KCHARL. = KCHARL+l 
K = K + 1 
~tH1~I~~~lA~r~~8L.ANK) GO TO 21 
KCHARL = KCHARL + 1 
IwTCIWR) = KG 
I wL( I WR) II 1<-1 
IWR I: IWR + 1 
GO TO 12 
NwOROS = IWR-1 
DO 41 1 I: 1.IMAX 
DO 41 J = 1.JMAX 
~G =l~t!P~~) 
I~ fKG.EQ.~CT(II» GO TO 28 
CONTINUE ' 
GO TO 86 
KG = II 
IF CKCP(KG)IEQ.O) GO Td 41 
~~ ~9IH(il) ,8 
IV .= IYlOI) 
5~ : j 
KC = KCP(K(;)-l 
KC = KC+l 
IF (KCHARCKC).EQ.O) GO T~ 33 
Ie :II: IC + IX 
IF Cle.EQ.O) GO .TO 39 
IF (IC.GT.IMAX) GO TO 39 
JC II JC+A'" 
l~ ~l~:~T·~~A~~ ~g ~6 39 
IF CKMATCic,JC).EQ.KCHARCKC» GO TO 31 
GO TO 39 
LLA : L.~A + 1 
LAl~LLA = 1 LAJ LLA II J 
LAW LLA) = Kw~(~G) 
LAO C L L. A )= II . 
CUNTINUE 
~~ ~K~~~~~~}EQ.O) GO TO 41 
GO TO 29 
CONTINUE 

1~116 ~bfs=~IMAX ··ISP + 3 
JMAXO = ISP*JMAX·· ISP + 3 
00 01 I=I,IMAXQ 
OU bl J=l JMAXO 
MATUUTCI 1 J) = KBLANK 
II I: 2-I~P . 
00 &2 I = I t IMAX 
II I: II + I~P 
JJ = 2-ISP . 
~~ ~2J~+is~' JMAX 
MATOUTCll,JJ) = KMATCI,J) 
00 79 K = I, LLA 
10 = LAO(K) . 
II I: ISP*LAICK)+2-ISP+IASTICIO) 
JJ =lSP*L.AJCK)+2-ISP+IASTJ(IO) 
00 71 L : 1.4 

(Continued on page 206) 
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How Blyth Eastman Dillon moves 
millions of dollars an, hour: 

capital market data, produce quotations 
from an in-house quotation system, and 
control the distribution of underwriting 
information. 

Slyth Eastman Dillon and Co., Inc., 
processes several million transactions a 
year: in stock brokerage; investment 
counseling; municipal and corporate 
investment banking; syndicate underwrit­
ing and real estate. It adds up to billions 
of dollars a year - several millions of 
dollars every working hour. 

INCOTERM Intelligent Terminals provide 
the power and flexibility to give each 
branch in the SEDCO system an impor­
tant competitive edge ... in efficiency, 

SEDCO required a fast and reliable 
system to handle all that information. 
Traditional methods would generate 
millions of pieces of paper. Response 
time wouldbe measured in hours and 
days instead of seconds. Many facts 
would become obsolete before they . 
became available. 
SEDCO chose INCOTERM for terminal 
support: in the branches and in the home 
office where timely information guides 
major investment decisions ... with full 
control, on line and in real time. 
INCOTERM helps speed administrative 
traffic, process orders, generate billing, 
retrieve money line data, transmit 

in customer service, in speed and in 
cost per transaction. 
INCOTERM can do the same things for 
you. Why not write or call for details. 

More power 
to your 
tenninal. 

• //vCOTE'~IIA® 
C?~<::\, CORPORAT/ON 

65 Walnut Street, Wellesley Hills, Massachusetts 02181 Telephone (617) 237-2100. 
Sales and customer service offices in major cities throughout the United States and abroad. 
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---_ ... _------------- -------

And you'll find 
our impact is exceptional. 

Compare the new Model 810 
Printer with any other printer 
you are using or considering. We 
believe you'll find that the 810's 
reliable, microprocessor­
controlled printing results in the 
highest throughput per dollar 
and lowest cost of ownership. 

The 810 is ideal not only for 
OEM's but as a peripheral 
printer for the TI model 770 
Intelligent Terminal and the 990 
Mini/Micro Computer Family. 

Plot our standard features. 
The 810 printer has exceptional 
standard features too. Like bi­
directional printing at 150 cps. 
No paper tape programming. 
Adjustable tractors for a vari­
ety of form widths. A 9 X 7 wire 
matrix character font for high­
quality printing of an original 
and 5 copies. B.ottom and rear 
paper loading. Speeds from 110 
to 9600 baud. And 6 or 8 vertical 
lines per inch. Add to these the 
810's tested reliability and the 
result is performance. 

Add a full line of options. 
With Vertical Forms Control, 
you get non-volatile storage of 

up to 8 different vertical forms. 
And with Forms Length Con­
trol, you can have 11 switch­
selectable stored form lengths, 
from 3 to 14 inches plus 1 pro­
grammable form. The com­
pressed printing option lets 
you print132 columns in 8lh 
inch width. And foreign char­
acter sets are available as 
well as interfaces for most 
applications. 

A company you can rely on. 
A valuable feature of any Texas . 
Instruments product is after­
sale support. When you pur-

chase your 810 Printer, you're 
getting support from a world­
wide network ·of factory-trained 
personnel. And contracts are 
available for up to 24-hour, 
seven-days-per-week service. 

With the Model 810, you can 
be sure your total cost of owner­
ship is the lowest possible. And 
printer performance the high­
est. For a demonstration of the 
Model 810, or more information, 
just mail the coupon.· Or call 
your nearest TI sales office, or 
(713)494-5115, ext.2124.~o 

You'll like the 810's Dr 
impact. . 

· . \ ....................................................... . 
• Yes! I am interested in the new Model 810 Printer. 9-4-DM • 

· 0 Please send me more information. 
· D Please have your representative call me. 
• Name _______________________________________ ___ 

· Title _____________________________________ _ 

• Company _______________________________ ~ 

• Address ___________ ~----------------------

• City _________________ State _____ Zip ___ _ 

• Phone ________ _ 

• Mail to: 

• Texas Instruments P. O. Box 1444, MIS 784 Houston, Texas 77001 • · ....................... " .................................. . 
©1977, Texas Instruments Incorporated 

TEXAS INSTRUMENTS 
INCORPORATED 

See the new810 Printer at the Computer Caravan. 
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UNIVERSAL' 'S For two-wire, full-duplex operation at 1200 BPS, Universal Data 
Systems proudly announces the Model 12-12, the newest addition NEWEST to the UDS family of data modems. The unit operates synchro-
nously or asynchronously over unconditioned dial-up or private MODEM telephone lines. . 

Terminal interface discipline with the 12-12 is identical to that 
commonly used for 103/113 modems. Using experience-proved 
phase shift modulation techniques, the UDS-12-12 transmits at 
1200 BPS or any integral sub-multiple rate, without restrapping 
or adjustments. 

The 12-12 is insensitive to word length, and it includes integral 
provision for automatic remote and localloopback testing. De­
livery: 45 days ARG. For technical details contact UDS today. 

$600 Single Unit Price. 

~ universal daba susbeni1j 
4900 Bradford Drive - Huntsville. Alabama 35805 - Telephone (205) 837·8100 • TWX 810·726·2100 

c ... ", by H,II' "'oK,"", Ad.,n","" w,"". P"k, fI,,,,. CIRCLE 65 ON READER CARD 



people 
Called a Lot 
of Things 
John Imlay, president and chief execu­
tive officer of Management Science 
America, Inc., Atlanta, Ga., software­
firm, has been called a lot of things. 

The popular press has called him a 
super-salesman and a superb showman. 
Dr. A. P. Jensen, his professor at Geor­
gia Tech, with whom he has main­
tained close contact for more than 20 
years, calls him "something of a leg­
end. I' And then there are the 318 peo­
ple Imlay fired, without severance, 
when MSA was in dour straits. He's 
not sure what they've said about him, 
but he is sure it wasn't all good. 

There's probably a little something 
to what everyone has to say about the 
40 year-old Georgian who is consid­
ered something of a miracle worker for 
having saved a very sick company in 
the bad days of the end of '71. He 
pulled MSA mit of bankruptcy in Au­
gust 1972. And, for all of the people he 
fired, most of them only were fired by 
'MSA once. Imlay himself was fired 
twice by the company. 

He first was asked to join the firm 
in 1968 when its heydey was begin­
ning to fade but not enough. "I found 
they were going mad," he said. "They'd 
gone from 46 people to 800 people in 
six months. I screamed 'slow down' and 
closed eight offices and fired 10 peo­
ple." Then an insurance company in 
Dallas jumped in with $4 million in 
help for MSA "without an audit and the 
word to get rid of Imlay." He was fired 
the first time in October 1969. ' 

In December of the saine year, he 
was called back at the insistence of 
some backing banks. He lasted 17 days 
this time. The view from on top was he 
was moving too fast and too negative­
ly. Following his second departure 
from MSA, Imlay spent his time as a 
consultant successfully nurturing sick 
companies. 

But then MSA really went onto the 
ropes, and the major creditors-the 
First National Bank of Atlanta and 
Gulf Life Holding, invited him back 
and he accepted the invitation-this 
time with the title of chief executive 
officer. He accepted and he did the job. 
This was when the "surgery" (what 
Imlay calls his mass firirigs) began. He 
is sympathetic with those he fired but 
says he is more concerned with the jobs 
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he saved. He even accidentally fired a 
customer-or tried to. 

He cut out consultants and com-
. puter center activity bringing the com­
pany back to what it had been formed 
to be in 1961, purely a software pack­
ages house. He kept 70 people of 
whom 58 stayed and of whom 54 are 
still with him seven years later. 

"People are the key to a successful 
business," says Imlay who uses his flair 
for showmanship as much on his em­
ployees as he does on his customers, 
potential arid existing. 

In his showmanship for selling and 
for employee motivation he has used 
everything from a baseball bat to a live 
tiger to a killer shark and one million 
dollars in cash. 

Imlay was born in Jacksonville, Fla., 
but moved to Savannah, Ga., as a 
child and has been a resident of Geor­
gia for the past 17 years. He considers 
himself a Georgian. 

He became interested in computers 

JOHN IMLAY 
Baseball bats and tigers 

in 1957 while a student at Georgia 
Tech. "When John and I first met," 
recalls Dr. Jensen, "I was involved in 
a research activity which was boot­
legging computing into academic ar­
eas. We were lucky to have bright 
young men like John who would sell 
departments on the value of comput­
ing. He was a salesman even then." 

Imlay recalls from his student days, 
working with a Univac 11 0 1 for which 
they used a garbage can "as a buffer." 
When he graduated from Georgia 
Tech in 1958, he first went to work for 
Royal McBee and later for Univac as a 
salesman. He was with Univac for sev­
en years, ending up as an area manager. 

"John sold Georgia Tech an 1108 
while he was with Univac," said Dr. 
Jensen, "then left Univac to join HOQ­
eywell before he could get the com­
mission on it." 

Imlay lost a lot of commissions 
while at Univac, at least in charge-

backs, which is what a salesman has to 
suffer when a contract is canceled. At 
one time, Imlay says, he held the rec­
ord for the largest chargeback in com­
puter history-$98,OOO. 

But he wasn't one to let a commis­
sion go easily. One company, an Imlay 
customer' for nine years, underwent a 
management change and canceled one 
of Imlay's computers which still had 
four years remaining on lease. Imlay 
brought suit against the customer and 
won. 

Dr. Jensen considers his friendship 
with Imlay a mutually rewarding one 
but "I'll call on him (for advice) more 
than he calls on me. I consider him a 
viable window onto the real world of 
industry, something that the academic 
world really needs." 

Dr. Jensen also calls on Imlay to talk 
to his students "as often as I can get 
him out." He says Imlay provides the 
"chemistry" that gets the students in­
terested in the reai. world of comput­
ing. 

Imlay, for his part, and MSA, in its 
last two profitable years, have provided 
two scholarships for computer sciences 
students attending Georgia Tech, one 
for a graduate student and one for an 
undergraduate. 

Imlay's flair for showmanship was 
first utilized in his capacity as a sales­
man. While addressing a Honeywell 
seminar to introduce a new product, he 
told his audience the product was de­
signed to replace IBM keypunches. To 
illustrate how obsolete he considered 
the keypunches to be, he smashed one 
with a baseball bat. 

He still uses showmanship as a sales 
tool and has parlayed a friendship with 
the legendary Minneapolis Vikings 
quarterback, Fran Tarkenton, into a 
massive advertising campaign, and cus­
tomers who care can get Tarkenton 
posters personally autographed to their 
children. 

The million dollars in cash was part 
of an incentive to get salesmen to reach 
a million dollar sales goal in the first 
year out of bankruptcy (they did). It 
meant taking the minion on a one day 
loan and using three Brinks' trucks to, 
deliver the cash to the sales meeting~ 
Two were decoys. 

And the tiger, her name was Mabel, 
was part of another sales meeting. The 
theme of this meeting was "Meet The 
Tiger," and Imlay in that year's annual 
report had characterized a "tiger" as 
one "who attacks his job with both zeal 
and impatience." The tiger in ques­
tion was de-clawed but not tame and 
"we had some nervous moments." . 

. He doesn't feel the killer shark in a 
tank was quite as effective "because it 
was in a tank." 

He's also done such things as light­
ing a match to a room until it was' 
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people 
almost totally on fire (it was put out), 
and· having the UCLA basketball coach 
"write a poem for us." 

It's hard to imagine Imlay running 
out of ideas or of slowing down growth 
for MSA. Since the company came out 
of Chapter X in 1972, it has become 
steadily more profitable, still sticking 
strictly to software. It had $1.6 million 
in profit last year, and' now has 260 
people and markets seven software 
packages. The company, with head-

Brain Drain Again 
During the 1950s and early '60s Eu­
rope, and Britain in particular, suffered 
the famous "brain drain" when a num­
ber of competent young technical peo­
ple left their austere home countries 
for the lavish salaries and living con­
ditions of North America. The phe­
nomenon tapered off in the sixties as 
salaries and standards of living rose in 
Europe, but it is still enshrined in J ean­
Jacques Servan-Schreiber's famous 
1967 book The American Challenge, 
which some observers say' is the sub­
conscious cornerstone of EEC and na-

o tional protectionist policies for high 
technology:. 

Britain today seems to be seeing the 
beginning of a new brain drain, partic­
ularly among computer people who are 
squeezed between wage freezes and ris­
ing costs. One enterprising recruitment 
consultant has taken advantage of the 
situation to expand into international 
placement-with pleasant results for 
British exports, as well as for him. 

John Goldsmith set up Lowndes­
Ajax Recruitment in 1969, under the 
aegis of a computer bureau that was 
owned by a large merchant bank in 
London. The venture succeeded over 
the years, and Goldsmith gained a rep­
utation as a stable and reputable leader 
in a somewhat flighty segment of the 
computer industry. 

In 1976, as he sensed the growing 
demand for overseas jobs, Goldsmith 
began to think about international ex­
pansion. Because a parent organiza­
tion firmly rooted in the U.K. was 
unlikely to finance the international 
venture, Goldsmith approached 
Lowndes-Ajax with the idea that he 
would buyout the operation. In one of 
the most amicable corporate divorces 
on record, Lowndes-Ajax Recruitment 
became John Goldsmith (Computer 
Recruitment) Ltd., keeping the same 
staff, the same office, even the same 
phone number. Goldsmith promptly 
went off to the New World to see if 
there were jobs out there to match the 
applicants in the U.K. 
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quarters in Atlanta, also has offices in 
Jacksonville, Los Angeles, Chicago, 
and New York, and this year will open 
offices in Houston, Philadelphia, Bos­
ton, Montreal, and Brussels, Belgium. 

Imlay sees the next expansion in de­
velopment of or acquisition of systems 
software, something they're not into 
now. 

In addition to his all-consuming 
chores with MSA, Imlay is active in a 
variety of civic affairs in Atlanta, and 
is chairman of the U.S. Open Golf 
Tournament which will be held in At­
lanta this year. 

JOHN GOLDSMITH 
A need on both sides of the ocean 

Canada, with its American lifestyle 
and English heritage, was fertile for 
Goldsmith. Canadians have had excel­
lent experience' with the British tech­
nical people who went to Canada dur­
ing the original brain drain. At the 
same time, few Canadian firms are in­
terested in flying candidates across the 
North Atlantic in quantity. So Gold­
smith's services filled a need on both 
sides of the ocean. 

By January 1977, John Goldsmith 
had helped about 60 people in the 
computer industry to move to North 
America, mainly to Canada. His help 
included not only advertising and 
screening candidates, then setting up 
interviews when the client executives 
came to London, but also arranging 
the moving and paperwork for the suc­
cessful candidates, booking their plane 

, tickets, answering questions from their 
families, and helping with immigration. 
It amounts to a form of "systems re­
sponsibility:" 

Some of Goldsmith's clients now 
come direct to the U.K. source when 
they need to recruit, rather than trying 

the U.S. or Canadian markets first. 
"They feel the quality of people here is 
higher," he says. This is particularly 
true in organization and methods 
( O&M) work, which tends to be con­
fused with systems analysis in-North 
America, and to be a separate specialty 
in Britain. 

The mechanics of the operation are 
fairly streamlined. In one case, for ex­
ample, Goldsmith flew to Canada and 
discussed with a large client a number , 
of technical positions where IMS expe­
rience was a prerequisite. When he had 
a clear idea of the client's needs he flew 
back and placed ads, winnowing down' 
the applicants to a short list of 64. The 
client agreed to interview 49 of them. 
The client's personnel director flew 
over for two weeks, and a few other 
executives went to London for shorter 
periods to talk to the candidates. Thir­
ty-one were offered employment, and 
of those, 23 actually went. Of the eight 
who refused the offers, most were IBM 

employees. From the first IMS discus­
sion to arrival of the last new-hire in 
Canada, less than six months had 
elapsed. 

Why do people go? It's clear to John 
Goldsmith. "There is often misunder­
standing about salaries, first of all. The 
candidate may expect to triple his sal­
ary, and this is seldom the case. But 
Canadian incomes are substantiaHy 
higher, and the real purchasing power 
is thus higher. And some people are 
concerned about a lack of incentive 
here, or they think the work over there 
will be more professional. But several 
with whom we've maintained contact 
found that British professionalism is 
just as high. The day-ta-day differences 
are what surprise them. They don't 
expect the easier atmosphere about hir­
ing people and letting them go if they 
don't measure up. The Englishman go­
ing to Canada can expect longer work­
ing hours, and constant updating of 
his dp skills. The dp manager here is 
more removed from what his hard­
ware is doing, while his Canadian 
counterpart is expected tQi retain his 
technical competence and go on pro­
gramming. Another difference is that 
computery is not fenced around in 
those wide open spaces like it is in 
Britain. You don't just computerize the 
payroll; you might find yourself in 
charge of payrolls there." 

Most of the people Goldsmith has 
placed have gone in the salary ra,nge 
from $16,600 to $24,000 (Canadian), 
though one manager accepted an offer 
closer to $40,000. These may not be 
startling salaries in North American 
terms, but for the young man who was 
making (about $6,156) a salary of 
$'18,500 seems astronomical, and to 
his family which has been pinching 
pennies it is astronomical. # 
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CUTTING COMMUNICATIONS TIME AND ~OST 

Problem: Waiting for 
design answers from an 
overloaded host and 
communications system. 
Your design ideas don't come 
easy ... especially when your 
host leaves you continually wait­
ing. Progress is bogged down by 
host updating and retransmis­
sion of redundant picture infor­
mation or bulk data. 

Solution: Tektronix' 
4081 Interactive 
Graphics Terminal. 
The 4081 enables immediate 
display of local picture files 
without host dependency. Our 
revolutionary 19" refresh storage 
tube displays both our famous 

Tektron~' 

resolution plus dynamic interac­
tivity: Like animation effects. 
Rubber banding. Dragging. Plus, 
local picture manipulation and 
picture transformations help 
enable dramatically improved 
response times. 

Reduce frustration and 
the delays of a noisy line. 
The 4081 supports block data 
transmission and error detection 
to allow reliable transfer of large 
data files. 

A 19" display, hardware, 
software, host compatibility, a 
special local CPU for display and 
graphic control, bulk tape 
storage-it's all part of the pack­
age. Plus much more. 

Create your own system 
from our plug-in peripherals. 
Like hard copy units, mass stor­
age devices, plotters or graphic 
tablets. We have many rental and 
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TEKTRONIX 4081 

Operational software is built into the 
4081 package. Your host programs can 
conveniently control the 4081 terminal 
functions. Assemblers and compilers are 
also available to expand terminal func­
tions to your special design applications. 

lease agreements to choose 
from, plus an excellent warranty 
and worldwide maintenance. 
Call us, the world's Graphics 
leader, or write: 

Tektronix, Inc. 
Information Display Group 
P.O. Box 500 
Beaverton, Oregon 97077 
Tektronix Datatek NV 
P.O. Box 159 
Badhoevedorp, The Netherlands 

Break the 
time barrier. 
Get the 4081~ 

\,-"----,~ ~,~ ~ 
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$100 says IOU can't: 
outsmart AD----­
System70 

Let us put our 
cards on the table. 

We say we've got a new 
intelligent data entry terminal. 

Not just a new one, but the 
greatest data entry system ever. 

And we mean ever. 
You say sure, sure. 

And we say, okay, we've got $100 that says 
so, too. 

Here's the deal. 
We're absolutely sure that System 70 is the 

fastest, easiest-to-implement system in the 
marketplace. So sure, we're 
willing to bet all comers 
cold hard cash that it can't 
be outsmarted. $100 
says nobody, but nobody, 
has a form that our sys-
tems 'engineers can't 

'program in less than 
24 hours. 

If you'd like to 
take us up on 
it, check the entry blank for 

the rules. 
If you'd like to take our 

word for. it here it is: Sys­
tem 70 is on-line from 

day one. You're enter­
ing data the very day 
you plug it in. And not 
only is programming 
formats simple. The 
operator can also 
SEARCH, VERIFY, 

SEND, RECEIVE and PRINT immediately. How? 
By using English commands that make System 70 
easy to use, easy to customize, easy to print from 
and easy to maintain. Branch office personnel can 
learn to use these sophisticated terminals in less 
than an hour. ' 

ADDS System 70 is IBM 3780 or teletypewriter com­
munications compatible and has one or two diskette 
drives, plus a whole line of optional printers ... 

All for under $7000 in moderate quantities. 
That's System 70. We say it's the greatest data 

entry system ever. 
Wanna bet? CIRCLE lION READER CARD 

-~1;~;~~~--------------' 
1. Here's the deal. Just call an ADDS sales office and 
arrange for a System 70 there or at a locally held 
System 70 seminar. 
2. Then present us with any business form you regularly 
use. The size should not exceed 8Y2" X ll~' 
3. Our personnel will create a display of your form on 
System 70 within 24 hours (weekends excluded) or we'll 
pay you $100. 
4. ADDS reserves the right to qualify respondents to 
this offer. Graphic symbols on the form are excluded. 
5. Beller get your cards on the table. Offer expires 
July 31, 1977. 

ADDS Applied Digital 
Data Systems Inc. 

100 Marcus Blvd.,Hauppauge, N.Y.11787 
(516) 231-5400-

Name __________________________________ _ 

Firm ____________ Title ____________ _ 

Address ________________________________ ___ 

City ____________ State ___________ _ 

Phone _________________________________ __ L ______________________________ ~ 



Who could give you more to count on than 3M? 
What you see here are products representing our 
full line of Scotch® brand magnetic data recording 
products, including computer tape, disk packs, 
data modules, disk cartridges, diskettes, data cartridges 
and digital cassettes. Each is carefully designed and 
engineered to meet the specific requirements of the 
data system it serves. Yet: all of these products share 
one important advantage: the long experience 
and skill of the people behind them. 

They're made and backed by a team of more 
than 1000 special people: research experts, 
production specialists, and sales and service 
technicians. The 3M Clan. The people who 
pioneered and perfected the first commercial 

Count on the clan. 

computer tape in 1953. People who have led the 
industry ever since with innovations and improvements. 
'People who are dedicated to providing you with 
the best in data recording products and service. 

Now, we're making all of these products more 
widely available than ever before. From leading data 
products suppliers who have joined our clan. 

For more information, write: 
Data Recording Products 

Division, 3M Company, 
P.O. Box 33255, 

St. Paul, MN 
55133. 
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calendar 
APRIL 

Association. for Educational Data Systems Convention, 
April 25-29, Ft. Worth, Tex. The theme of this 15th annual 
convention is EDS = f(H,S,P): Educational Data Systems 
are a function of hardware, software, and people-ware, and 
will center around the use of these components in the 
development of data systems for education. Papers pre­
sented will address the use of computing in such areas as 
graphics in education, educational networks, CAl, modeling 
education systems, and professional development. Fees: 
$45. Contact: A. V.Majors, Ft. Worth lSD, 3210 W. Lan­
caster, Ft. Worth, Tex. 76107 (817) 336-8311. 

MAY 

ACM Symposium on Theory of Computing, May 2-4, 
Boulder, Colo. Co-sponsored by the IEEE special interest 
group for automata and computability theory, the symposi­
um will feature 31 papers in the areas of analysis of algo­
rithms, computational complexity, formal language and au­
tomata, theory of computing, and theory of programming. 
Fee: $45 members; $52 non-members, in advance; $50, 
members, $57, non-members at the symposium. Student 
fees available. Contact: Emily P. Friedman, Computer Sci­
ence Dept., 3532C Boelter Hall, Univ. of Calif., Los Ange­
les, Calif. 90024 (213) 825-6835. 

European Conference on Electrotechnics, May 3-7, Venice, 
Italy. This will be the major European conference in 1977 
covering telecommunications for allied fields. Sponsored by 
the IEEE and EUREL, the program will bring together inter­
national experts from both developing and developed coun­
tries in discussions of communications in large power sys­
tems, new developments in communications including ra­
dio, satellite, waveguide, and optical systems; communica­
tions and computers, and communications and signal pro­
cessing. One full day will be devoted to the subject of 
communications in the developing countries. Two courses 
are on "Techniques of Industrial Market Research," and 
"Methods of Technological Forecasting." Contact: Euro­
con 77, c/o AEI, Viale Monza 259, 1-20126 Milano, Italy 
(Tel: 25.50.641). 

DPMA Southwest Region 1 Conference, May 11-13, Ana­
heim, Calif. The conference theme is "Data Processing 
Update 1977," and will feature exhibitor booths and ses­
sions pertaining to data processing enhancements. Partici­
pants will include management and allied support personnel 
associated with data processing. Sessions will feature speak­
ers on the art of management, automatic speech recogni-

. tion, auditing of computer systems, and professional devel­
opment. Fee: $50, two-day, member; $55, non-member; 
$30, one-day, member; $35, non-member. Student rates are 
available, as are discounts for teams. Contact: Orange Coast 
Chapter DPMA, P.O. Box 2957, Anaheim, Calif. 92804 
(714) 635.:.6841. 
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Database Management and Database Technology Symposi­
um, May 13, Columbus, Ohio. The Central Ohio Chapter of 
the ACM will sponsor this one day symposium on the man­
agement of data within the current database technology. 
The conference will deal with the theories concerning data 
management, database technology, and commercial data­
base products. The first speaker will be James T. Fry of the 
Univ. of Michigan on "Database Technology: Past and 
Present." Other topics covered will be "Database Technolo­
gy: Future," and "Steps in Implementing a Codasyl-Ori­
ented Database," Registration: $20, members; $25, non­
members. Contact: Dorothy Smith, E. S. Preston and 
Assoc., 939 Goodale Blvd., Columbus, Ohio 43212 
(614) 221-7505. 

National Micrographics Association Conference, May 17-
20, Dallas. This 26th annual conference and exposition will 
demonstrate some of the unrealized potential of the micro­
graphic industry. As a prelude to the conference, there will 
be five fundamental seminars. The conference itself will 
include 30 technical sessions, a trade show, a keynote 
speaker luncheon, and an awards banquet. Contact: N a­
tional Micrographics Association, 8728 Colesville Rd., Sil­
ver Spring, Md. 20910 (301) 587-8444. 

First East Coast Mini/Micro Conference, May 19-20, New 
Haven, Conn. Sponsored by the DPMA, "NECON" will have 
as a theme "aDaPt or Die." The conference and exposition 
will feature minicomputers, microcomputers, distributed 
processing, and innovative management techniques. Semi- , 
nars on how to select a minicomputer, production control 
with minicomputers, incentive data entry, and others will be 
highlighted by a debate entitled "Mini versus Maxi." Fee: 
$95, members; $115, non-members. Contact: F. Kells­
Murphy, Applied Data Processing, Inc., 33 Berhard Rd., 
North Haven, Conn. 06473 (203) 787-4107. 

ACM Greater New York Regional Conference, May 23-24, 
New York City. "Database: the Practical Issues" will be the 
theme of this conference emphasizing the "real world" 
problems experienced in planning, implementing, and eval­
uating data base systems. A special feature of the confer­
ence will be a number of one-hour presentations by data­
base software vendors with packages to sell, which will 
provide opportunities for questions affecting make-or-buy 
decisions. Keynote speaker will be Rep. Edward Koch (D­
NY) speaking on the impact of rfederal privacy legislation on 
the private sector. Contact: James M. Adams, Jr., ACM, . 

1133 Ave. of the Americas, New York, N.Y. 10036 
(212) 265-6300. 

ON THE AGENDA 

Conference on Computer Audit, Control, and Security, 
April 25-28, Chicago, Institute of Internal Auditors, 
(305) 830-7600. Understanding and Using Computer Graph­
ics, May 2.,.4, New York, Frost and Sullivan (212) 233-
1080. Conference on Acoustics, Speech, and Signal Process­
ing May 9-11, Hartford, Conn. IEEE, Clifford Weinstein 
(617) 862-5500, Ext. 5465. Info-Quick '77, May 11-13, 
Springfield, Ill. DPMA Region 5, (217) 528-2011. Computer 
Medicine Clinics, April 25-27, New Haven, Conn. Yale 
Univ." (203) 432-4582. Computers in Banking, April 27-29, 
Paris, France. 

CRTRMRTION 



Zero RPM. 
The Diskthat doesrlt Spjn. 

Megastore goes where a disk drive used to go. 
More to the point, Megastore keeps going long 

after a disk drive quits. Without motors, bearings, 
heads or platters, there's nothing to wear out, burn out 
or crash. No moving parts. 

Megastore is the astonishing new fixed-head disk 
memory replacement from Ampex that uses reliable 
cores instead of rotating media. In the long run it 
saves a lot of money. 

Megastore provides increased throughput, in­
creased system availability, increased system uptime 
and reduced .maintenance costs. A vastly better re­
turn on investment. 

Unplug your disk and plug in Megastore. You'll get 
a half-million to four million bytes of capacity (in 
half-megabyte increments) that your existing software 
can't tell from the disk it was designed for. The only 
. difference you'll see is a major improvement in through-

put, because Megastore has a data access time that's 
anywhere from 1000 to 3000 times faster than the disk 
it replaces. . 

Megastore. Ready now as a software~transparent 
replacement for Novadisk (Megastore 1223) and DEC's 
RJS03/ RJS04 Disk (Megastore 11). Also available 
as Megastore 4666 for users who wish to provide their 
own controller. Other versions on the way. Contact 
Ampex Memory Products Division, 200 North Nash 
Street, El Segundo, California 90245. Phone (213) 
640-0150. Ask for Megastore. The disk that doesn't spin. 

AMPEX 
Novadisk is a trademark of Data General Corp. 
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Ask Control. Data 

. 8 

when you want more 
affordable computing power . 

MILLIONS OF INSTRUCTIONS PER SECOND 15 

$20,000 APPROXIMATE MONTHLY RENTAL $150,000 

One unbroken CDC CYBER 170 line - You can enter anywhere, expand 
in small modular steps as your funds and needs grow, always under 
your control. Now isn't that what you want from . 
your computer system! 



We have it. 
The new extended family of 
CDC® CYBER 170 Systems. 
Now you can start with a powerful CDC CYBER 171 
System for under $20,000 per month, total cost of 
ownership. Not a stripped down model, but a fully 
operational system including peripherals. 

When your computing needs change or grow you 
can modify your CDC CYBER System easily, quickly 
and affordably. It's. this user-controlled adapt­
ability that has made the CYBER family of systems 
so popular with knowledgeable computer users 
worldwide. Ask them and they'll tell you it's the 
combination of state-of-the-art hardware and Con­
trol Data's unique all-purpose Network Operating 
System that makes change and growth so easy. 

You have truly compatible growth all the way into 
the super scale class, with processing power well 
beyond other computer manufacturers' standard 
product lines. 

You also have access to valuable software de­
veloped over ten years by Control Data and users 
of CDC 6000, CDC CYBER 70 and 170 series sys­
tems. Many are distributed processing systems that 
employ Control Data networking, message switch­
ing and communications technology. 

Best of all, our separate element pricing policy 
lets you buy just what you need, when you need it. 
So ask us, we have it. 

~ E::\ CONTR.OL DATA 
\::I r:::I CORPOR{\TION 
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For peak loads, supplement your in-house 
system economically via tie-in lines to CDC 
CYBERNET@ processing centers worldwide. 

Hundreds of users can be served by 
interactive terminals with a CDC 
CYBER 170 distributed processing 
network. 

Ask Control Data by writing B. G. 
Robertson, Vice President Systems Mar­
keting, Control Data Corporation, P.O. 
Box 1980, Twin Cities Airport, St. Paul, 
MN 5511.1. 



All the punch of ASR 
without all the paper. 

DECwriter II announces ASR 
capability. 

Before now, to get all the plusses of 
an ASR, you had to accept all the 
minuses of punched paper tape. The 
difficulty in editing. The awkwardness 
of handfing. The complexity of 
operation. 

All that is in the past. 
DECwriter's new ASR capability is 

completely solid-state. And it can 
store from 4K to 16K of data - the 
equivalent of 30to 120 feet of punched 
paper tape. 

With it, you can prepare, edit, up­
date and store data off-line for batch 
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transmission up to 300 baud. This 
store and forward capacity saves you 
communications charges and, in DP 
applications, computer time. In fact, 
our new ASR capability will pay for 
itself in line fees in about 4 months of 
average use. 

Besides being more reliable, faster 
and more economical than paper tape, 
it's also much easier to operate. 
Instructions are self-cueing and, in 
simple English, so most people can use 
it without much training time. 

There's more. Because it's small, our 
new ASR capability inserts easily into 
the base of all existing DECwriter IIs. 

~DmDDmD 
. COMPONENTS 

CROUP 

It has its own p,ower supply, EIA port 
and is compatible with modem and 
x-on/x-off protocol. 

The DECwriter II with our new ASR 
capability. 

It's the end of a lot of your paperwork. 
For more details, write Components 

Group, Digital Equipment Corpora­
tion, One Iron Way, Marlborough, 
Mass. 01752. Or dial 800-225-9480 toll 
free (617-481-7400 ext. 6082). Canada: 
Digital Equipment of Canada, Ltd. 
Europe: 81 Route de l'Aire, 
1211 Geneva 26, Tel. 42 79 50. 



The 
loneliness of the 

long-distance computer. 
From a distributed processing 
site, the staff and support of your 
headquarters data center seem 
a long way off. Successful 
operations therefore require that 
every remote site be supported 
by fast, effective field engineering. 

Since 1970, Four-Phase 
Systems has been building a field 
engineering organization 
specifically designed to support 
distributed processing networks. 
Today, a staff of more than 
350 Four-Phase field engineers 
provides round-the-clock 
service from over 70 offices 
nationwide. And each office is 
staffed by technical profeSSionals 
with an average of seven 
years of data equipment service 
experience and six months 
full-time classroom training at 
our corporate education center. 

These skilled, experienced 
technicians are supported 
by such advanced maintenance 
tools as remote diagnostics, 
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a national alert center, 
computer-managed spare parts 
inventories at over 200 sites, 
and a critical spares program that 
can deliver needed components 
almost anywhere in an average 
of six hours. 

But quick, effective maintenance 
is only part of the Four-Phase 
field engineering concept. 

Our rigorously-administered 
preventive maintenance program 
helps insure maximum system 
availability. And each service 
incident is carefully analyzed by 
our headquarters field support. 
group to guide Four-Phase 
product engineering toward even 
higher equipment reliability. 

By building a field engineering 
force specializing in network 
support, and by continuously 
refining equipment designs 
to enhance reliability, Four-Phase 
achieved a nationwide multi-shift 
uptime record of better than 
99% in 1976. And when a 
service incident did occur, the 
mean-time-to-repair was 
less than three hours including 
dispatch and travel time ... 
nationwide, 24-hours-a-day. 

For further information, contact 
Four-Phase Systems 
19333 Valleo Parkway 
Cupertino, California 95014 
408-255-0900. 

Four-Phase Systems® 

CIRCLE 42 ON READER CARD 41 



AFTER 15 YEARS AT 100 WPM 
THE MODEL 33 DATA TERMINAL 

IS STILL GOING STRONG. 
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And that's no fairy tale, either. At 100 wpm, we know our model 33 
isn't going to set any speed records. But when it comes to reliability, economy 
andversatility, the model 33 has been setting records for 15 years. In a wide 
range of applications-from message communications to computer I/O, on 
switched network as well as private line systems. 

- So if your application doesn't require speeds over 100 wpm from a 
high cost data terminal, how about incredible reliability at only $1000* a unit? 

F or more information about the model 33, write or call: 
Teletype Corporation, Dept. 81 N, 5555 Touhy Ave., 

Skokie, IL 60076. THE TE" LETYPE@MODEL33 TEL E TV P : 

Phone 312/982-2000. f InrI' 
·ASR umt Pnce subJect to change WIthout pnor notIce STILL GOING STRONG ® Teletype IS a trademark and servIce mark regIstered 
In the Umted States Patent and Trademark OffIce 



. Hnd at SIGoo p.er month" HutoCom is easg enough to afford. 
I n-house computer output microfilm used 
to be a complicated, expensive operation. 
But'now there's the AutoCOM System 
from DatagraphiX, the world leader in 
COM.AutoCOM gives you cut, dry archival 
quality microfiche with push-button sim­
plicity. No complicated installation. No 
special training. No messy film processing. 

And no major,expense. For $1600*a 
month, you get the fully self-contained 
in-house AutoCOM System, the compan­
ion AutoFICHE duplicator, regular main­
tenance and complete systems support. 
Compare that to the way you're getting 
the job done now, then use the coupon 
for more details on AutoCOM. 

"Based on standard 5-year lease terms and conditions; subject to change without notice. 

---------------_._. 

RutDCOm~M 
Rcompuler 
oUlpul 
microfilm 
sgslem 
lhars simple 
enoughlo 
use in·house . 

. ---------_._----, 
r DatagraphiX Inc.; I 
I a General Dynamics subsidiary; I 
I P.O. Box 82449; Dept. D; I 
I San Diego, CA 92138; 
I Phone (714) 291-9960 II 

I 
Please send me details on in-house I 
COM with AutoCOM. 

I Name I 
I I 
I Title I 
I Company I 
I Address I 
I City State I 
Lz~ ___ ~~ ______ J 
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THJ\P-120B 
FLOATING-POINT ARRAY PROCESSOR 

HAS BROUGHT THE AGE OF ARRAY PROCESSING. 

NEVER BEFORE HAS A PROCESSOR ACTUALLY DE­
LIVERED SO MucH POWER, SPEED, PRECISION, 
RELIABILITY AND PROGRAMMING EASE. 

• SIMUlATION 
• IMAGE PROCESSING 
• GRAPHIC RESEARCH 

• METEOROLOGY 
• SIGNAL PROCESSING 

... and MANY MORE 

FAST: 167 nanosecond multiply/add ... 2.7 milli­
second 1024 FFT: Throughput 100 to 200 times 
greater than most computers. 
EASY PROGRAMMING: Over 95 routines callable 
from FORTRAN. Its symbolic cross-assembler and 

. simulator/debugger helps you create new routines. 

FLOATING POINT 
SYSTEMS, INC. 

CALL 
TOLL 
FREE 

800·547 ·1445 
P.O. Box 23489 Portland. OR 97223 11000 S.w. 11th. Beaverton. OR 97005 

COMPATIBLE: Interfaced to all popular computers 
and their operating systems. A flexible format con­
verter translates data to and from the host CPU. 
And a high speed DMA port is available to use 
with other peripherals. 
CAPACITY: 167 or 333 nanosecond memories from 
8K to 1 megaword. 
PRECISION: 38-bit floating-point arithmetic, nor­
malized and convergently rounded, produces 
eight decimal digit accuracy, not just six. 
RELIABLE: Goes where your CPU goes-computer 
room, lab, or in the field. More than two years of 
operation logged. 
ECONOMY: Less than S40K delivers a complete 
system. That's a small fraction of what you must 
spend for comparable computing power. 

Discover how the AP-120B has brought The Age of 
Array Processing. Hundreds are in use. Send for 
our data pack and find out what the AP-120B can 
do for you. 

------~-----------------
Please send me additional information 

Name Title ____ _ 
Company Phone' ____ _ 
Address _____________ _ 

City State Zip, __ _ 

My Computer System is My application is 

(503) 641-3151. TLX: 360470 FLOATPOINT PTL CIRclE 52 ON READER CARD AD77 



source data 
SOURCE DATA provides information 
on books, courses, references, reports, 
periodicals, and vendor publications. 

Humanized Input 
by Tom Gilb & Jerry Weinberg 
Winthrop Publishers, 1976 
282 pp. $17.00 

Software Metrics 
by Tom Gilb 
Winthrop Publishers, 1976 
282 pp. $17.00 

J 

,For those of you following the progress 
of Tom Gilb and Jerry Weinberg (the 
author of Psychology of Program­
ming) , let me bring you up to date. 
Jerry has left N ew York and has set up 
a company in Nebraska where he 
writes and does consulting work. He 
got to do both when he teamed up with 
Tom Gilb (an international consultant 
based in Norway) and they put to­
gether Humanized Input, portions of 
which were excerpted in the August 
1976 issue of Datamation. 

Humanized Input is subtitled Tech­
niques for Reliable Keyed Input. The 
first half of the book tells most of 
us what we already know. They at­
tempt to cause the systems designer to 
be aware of the human factors at the 
input station so the resulting system 
will benefit from efficiency in both of 
its guises-high volume and low error 
rate. Unfortunately, they approach 
,this from a mechanistic standpoint, 
and never give the reader a good feel 
for the type of skill, the breadth of 
attitudes, and the variety of helpful 
attributes available in a professional 
keyboarding section. Except for that 
hurdle, they teach us quite a bit about 
input record design including identi­
fiers, check digits, default options, 
and redundancy. 

For the reader who has entered the 
field in the last 10 years, and whose 
total experience is programming in a 
higher level language, the first half of 
the book is probably beneficial. How­
ever, it is occasionally marred by par­
enthetical statements in favor of wom­
en's liberation and some attempt to 
evoke an emotional sympathy for the 
poor little "keypunch girl" who is 
chained to her machine and locked in 
some dank dungeon cranking out rec­
ord input all day long. 

The successful designer should be 
sensitive to human factors, calibrate 
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production personnel carefully, and be 
aware of the skills they have available. 
But I've never met a designer who set 
out to make a sweat shop, or mali­
ciously intended to design input for­
mats to turn keyboarders into robots. 
However, I suspect Gilb and Weinberg 
have never observed high volume 
shops which benefitted from good su­
pervision, good training, and clean de­
sign, and seen girls accurately key­
boarding 6,000 strokes an hour while 
routinely thinking about something 
else. The authors never quite come to 
grips with the personality of a good 
keyboarder who, for reasons known 
best to herself, chooses a routine job 
and so conditions her mind and her 
fingers to establish a natural rhythm so 
she can read copy and accurately trans­
fer what she sees to her fingers. 

I suspect they've never 
seen girls accurately 
keyboarding 6,000 strokes 
an hour while routinely 
thinking about something 
else. 

Some of the ideas presented in the 
first half of the book need to be taken 
with a grain of salt since total cost is 
not covered, and some portions of the 
business are not geared to accept data 
which is current to the instant-an on­
line system where transactions are in­
stantly edited as they occur and 
reflected in the data base, would un­
hinge most of the accounting systems 
that exist today. 

After you slog through the first half 
of the book, the last half is good. It 
talks about limiting the consequences 
of error, duplicate entry, and the use of 
checkwords to increase redundancy in 
input records and allow a computer to 
engage in a meaningful dialog, in the 
case of an on-line system. All good 
thoughts. Alone, the references cited 
are probably worth the- price of the 
book. 

Most of us will never get the oppor­
tunity to design a major application 
from scratch, and hence will never be 
able to apply much of the learning they 
provide. We, unlike the authors, are 
inhibited by having to live within the 
bounds of some existing system, exist­
ing personnel, and existing input 
forms. Nevertheless, the thoughts in 
the second half of the book are good 
and the book is a good reference in 
case you come upon an opportunity to 
optimize the record input formats at 

each work station. 
Software Metrics is a separate effort 

by Gilb. A long forward by Jerry 
Weinstein and some introductory ma­
terial by Gilb claim that software prac­
tice is about to be led out of the dark 
'ages and into the light. The key to this 
transition (they say) is the ability to 
measure software, its production, and 
its use. By the time I got through ,the 
first 15 pages, I was so worked up I 
could hardly lay the book down wait­
ing to' find out these secrets which had 
been so long denied to me. Well, 280 
pages later I'm still waiting. 

Quite a bit of space was devoted to a 
technique for secretly putting known 
bugs in a set of development hardware 
and, based on the proportion of known 
bugs found during testing, to estimate 
the total number of unknown bugs 
remaining in the system. Also de­
scribed are code inspection (invented 
and published by Fagan 6f IBM in this 
country), and a technique the author 
uses for comparing competing soft­
ware packages during an acquisition 
evaluation.j 

This book fails to live up to its claim 
since it just scratches the surface in an 
enormously broad and complex area. 
If the initial claims had not been so 
profound, or if the coverage of software 
metrics had been more complete, the 
reader would not be as disappointed. 
As it is, this is a compendium of the 
measures known to one man. Further, 
I think the reader deserves better quali­
ty printing since several pages contain 
reproductions of computer outputs 
that are blurred and unreadable. Gilb 
writes well, his goal is a worthy one, 
but this book was published two years 
too soon. 

-Robert L. Patrick 

Mr. Patrick is an industry consultant 
and Datamation editorial advisor. 

Data Processing 
Technology and 
Economics 

by Montgomery Phister, Jr. 
Santa Monica Publishing, 1976 
571 pp. 

This remarkable book contains by far 
the most comprehensive collection of 
facts about the data processing indus­
try ever published in one place. Part 
1 (the body of the book) contains no 
less than 509 tables and figures, most 
in a common format, presenting al­
most every conceivable aspect of the 
history of the industry. The figures are 
presented in groups by topic accompa­
nied by explanatory text. 

The author is very careful to qualify 
his data. The entire Part II (280 81;2 x 
II-inch pages, in two-column format) 
is devoted to tables presentiRg the de­
tailed data underlying the figures in 
Part 1, and text discussing the validity 

45 



source data 
of the sources, the discrepancies be­
tween sources, and assumptions the au­
thor made. It is hard to overpraise the 
immense labor invested, too few au­
thors are so conscientious. 

Unfortunately, even this labor is not 
enough to produce a complete and 
homogeneous body of facts about the 
data processing industry. As the author 
points out, our industry is uncommon­
ly secretive, primarily because OrmM's 
"don't say anything you aren't legally 
forced to" attitude. He had to use stud­
ies by individual users and researchers, 
government ,reports, secondary market 
research sources (some of which, 
available only to subscribers at high 
prices, he could not obtain), and any­
thing else he could lay his hands on. 
The results were necessarily uneven, 
and assumptions were required that in­
troduce inaccuracies. For example, 
three figures presenting in different 
ways the history of data processing 
industry revenues include calculated 
data based on the assumption that 
75% of computer systems are leased 
and 25% purchased, which is unfor-

. tunately very wrong. 
The data are not very current (an 

impossibility in a formally published 
book). Many of the time series run 
through 1974, but some end earlier; 
the studies of IBM'S computers do not 
include the System/370 models 158 
and 168; many of the user and aca­
demic studies date from the 1960s. 
While of historical value and of use in 
slowly changing areas (e.g., data prep­
aration costs), the data are of limited 
relevance to the latest technologies, 
system program environments and in­
dustry financial patterns. 

Despite these caveats, the book will 
be, of immense assistance to anyone 
attempting to obtain a quantitative un­
derstanding of the data processing in­
dustry. Some sections stand out: 

• The historical products, revenues 
and market shares of all major com­
panies are presented completely and 
succinctly. 

• Every major computer and periph­
eral device delivered between 1955 
and 1974 is included in tables de­
scribing performance specifications 
and prices, and historical evolution 
is weI" presented in figures. 

• A clear, succinct section on comput­
er component and manufacturing 
costs is the best this reviewer has 
ever seen in one place (this subject is 
the author's specialty). 
The· author tried hard to do as well 

with computer applications and user 
costs, but the data simply weren't 
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there. He had to obtain such studies as 
were publicly available, in whatever 
terms they were made, and at whatever 
time. The results are certainly useful, 
but are not sufficient to fulfill the basic 
objective of the book: to provide a 
data base of economic facts about the 
use of data processing that would en­
able users to make more intelligent de­
cisions about computer applications. 
Even if more complete data had been 
available, the time factor would have 
precluded meeting the objective: most 
of the economic material pertains to 
batch processing, while most key eco­
nomic decisions today center around 
data bases and distributed networks. 
Maybe the author's objective can't pos­
sibly be met fully until the computer 
field stabilizes-if it ever does. 

In any case, the book is immensely 
useful as it stands. No one can fully 
understand the modern data processing 
industry or market without some 
knowledge of how they came to be this 
way, and this book is by far the best 
source of quantitative historical indus­
try data available. 

-Frederick G. Withington 
Mr. Withington is a senior staff mem­
ber of Arthur D. Little, Inc., and one of 
Datamation's contributing editors. 

Software Directory 
In the Fall of 1976, a survey of com­
puter service bureaus and software 
houses was conducted by this vendor. 
The results of that survey are now 
available in the Directory of Financial 
Planning Software. The directory in­
cludes software packages specifically 
developed for the support of budget­
ing, financial, and corporate planning 
applications, and gives detailed com­
parative information on 26 software 
packages supplied by 17 vendors in the 
U.S. and Canada. It summarizes and 
compares characteristics and facts for 
each package in areas such as: finan­
cial and mathematical functions in the 
planning language, curve fitting and 
forecasting routines available, types of 
data files and data base management 
systems available, description of the 
reporting capabilities of each package, 
and limitation of the package in terms 
of number of time periods, statement, 
variables, and output reports per mod­
el. There is also a list of the suppliers 
including names and addresses. Price: 
$25. DECISION SYSTEMS INC., 2323 
Yonge St., Toronto, Canada M4P 2C9. 

You Can Order The Intecolor® 8001 
Through These Authorized 

Sales Representatives 
ALABAMA NEW MEXICO 
FLORIDA . The Thorson Company 
GEORGIA Albuquerque 

MISSISSIPPI 505/265-5655 
NORTH CAROLINA OKLAHOMA 
SOUTH CAROLINA Data Marketing 

TENNESSEE • 
Col-ins-Co., Inc. AS~~~~a~nc. 
800/327-6600 405/364-8320 

ARIZONA PENNSYLVANIA 
The Thorson ~ompany Bartlett Assocs., Inc. 

PhoeniX Wayne 
602/956-5300 215/688-7325 

ARKANSAS WKM Assocs., Inc. 
LOUISIANA Pittsburgh 

TEXAS 412/892-2953 
Data Marketing 
Assocs., Inc. 

Houston 
713/780-2511 
CALIFORNIA 

NEVADA 
The Thorson Company 

Los Angeles 
213/476-1241 
COLORADO 

UTAH 
WYOMING 

The Thorson Company 
Denver 

303/759-0809 
CONNECTICUT 
NEW JERSEY 
NEW YORK 

Bartlett Assocs., Inc. 
White Plains 

914/949-6476 
DELAWARE 

DISTRICT OF 
COLUMBIA 
MARYLAND 

VIRGINIA 
Bartlett Assocs., Inc. 

Bethesda 
301/656-3061 

IDAHO 
MONTANA 
OREGON 

WASHINGTON 
The Thorson Company 

Bellevue 
206/455-9180 

KENTUCKY 
OHIO 

WKM Assocs., Inc. 
Cleveland 

216/267-0445 
MAINE 

MASSACHUSETTS 
NEW HAMPSHIRE 
RHODE ISLAND 

VERMONT 
Bartlett Assocs., Inc. 

Framingham 
617/879-7530 

MICHIGAN 
WKM Assocs., Inc. 

Madison Hts. 
313/588-2300 

TENNESSEE 
(KNOXVILLE 

ONLY) 
McCoin Electric . 
Equipment Co. 

Knoxville 
615/584-8411 

WEST VIRGINIA 
(See Pittsburgh, Pa.) 

EUROPE 
Techexport, Inc. 
Cambridge, Ma. 
617/661-9424 
AUSTRALIA 

Anderson Digital 
Electronics 

Victoria, Aust. 
03/543-2077 

CANADA 
Caotec Rep. i Inc. 

Montreal 
514/620-3121 

Ottowa 
613/225-0363 

Toronto 
416/624-9696 

JAPAN 
Munzig International 

Japan, Inc. 
Tokyo, Japan 

586-2701 
ALASKA 
HAWAII 

ILLINOIS 
INDIANA 

IOWA 
KANSAS 

MINNESOTA 
MISSOURI 
NEBRASKA 

NORTH DAKOTA 
SOUTH DAKOTA 

WISCONSIN 
Contact ISC direct. 

Intelligent 
Systems Corp. 
5965 Peachtree 

Corners East 
Norcross, Georgia 

30071 
Telephone 

404/449-5961 

:DATAMATION 



Unretouched photograph of screen. 

The Intecolor SOOI CRT. 
. Buy One or Buy One Hundred. 

April, 1977 

Just s149S: 
That's the price tag we'll put on the Intecolor 8001 if you place 
your ord~r right now for 100 or more units. $1495. That's 
also the price we'll give you on a one-shot cash basis on an 
Intecolor 8001 CRT evaluation unit. Now, we'll never get rich 
with a price structure like that, but we look at it this way. That 
price is an investment in your future. We know that once you 
get your hands on the Intecolor 8001, once you see what it 
can do, you'll be back for more. 

And it's because you'll be getting an Intelligent, 8-Color 
CRT that'll outperform any CRT on the market on a dollar for 
dollar and character for character basis. And it's complete. ' 
You won't have to layout more cash for a keyboard, or 8080 
CPU, or any of the standard features you'd expect to find on a 
good color CRT. It'll be ready to go. You can put it to work as 
a stand-alone CRT, incorporate it into your present system, or 
use it to upgrade the CRT's in the systems you're currently 
marketing. Whatever your application, it'll work for you. 

. But if your needs call for a more sophisticated CRT, a CRT 
that'll give you higher-level functions.-: no problem. We'll be 
glad to work with you to help you come up with an options 
package to fit your requirements. Like additional RAM to 32K, 
Roll, Background Color, Light pens, Graphics, 48 Line X 80 
Characters/Line and up to 64 Special Graphics Characters. 
You define your needs, and we'll give you the capabilities to 
get the job done. It's that simple. 

But if you'd like to see for yourself, look over our rep list 
on the adjacent page and ask the rep in your area for a demon­
stration. Whatever your application, he can show you the right 
Intecolor 8001 CRT at just the right price. 

Intelligent Systems corp~ 
5965 Peachtree Corners East 

Norcross, Georgia 30071 
(404) 449-5961 
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DON'T 
BUY A FLOPPY DISK 
SYSTEM FOR YOUR 

HP9830 Jlt
" CALCULATOR 

UNTIL YOU CHECK OUT 

CYBERCHRON'S 
FDF-100 

MULTIPLE DRIVES - Up to four 
disk drives on single select code -
No additional select codes or cum­
bersome special characters required 
to perform drive selection. A simple 
software offset does the trick. 
SOFTWARE COMPATIBILITY -
The FDF-I00/HPCE is completely 
compatible with 9865A cassette. All 
cassette commands usable with disk. 
DIRECTORY BASED - A directory 
of all files marked or duped onto disk 
is maintained, providing true ran­
dom access of under half a second 
typical, (under one second, worst 
case) to any file on disk. 
COPY FEATURE - In a two or more 
drive system, an optional off-line 
disk copy feature may be included to 
generate duplicate or back up disk 
automatically. No calculator inter­
vention is required. 
PRICE** - The FDF-I00-2/HPCE 
dual drive system (shown) is priced 
at only $4900 - add option 001 
(copy) for an additional $350 - and 
the FDF-I00-E2 dual drive expander 
for $2500 - and get over 1.2 mega­
bytes of software compatible fast ac­
cess storage at a sensible price. 
*HP9830, made by Hewlett Packard. 
**Domestic U.S.A. prices. 

Systems available for PDP-ll 
NOVA, PDP-8 etc. 

CYBERCHRON 
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CORPORATION 
5768 Mosholu Avenue 

Riverdale New York 10471 
Phone: (212) 548-0503 

Electro '77 - Booth 1 925 
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County/Municipal Directories 
The URBIS project "Evaluation of In­
formation Technology in Local Gov­
ernments," represents an alliance of 
public interest groups, practitioners, 
and the staff professionals and URBIS 
research scholars of the Public Policy 
Research Organization. These direc­
tories are the first in a series of prod­
ucts designed to bring URBIS informa­
tion to the local data processing prac­
titioner in a format useful on a day-to­
day basis. 

The County Information Systems 
Directory is a guide to computerized 
information systems, by county, 
throughout the U.S. It includes 310 
counties with population of 100,000 or 
over which use computers of their own 
or through time-sharing or cooperative 
systems. Data processing operations, 
computer application, and selected com­
munity and governmental characteris­
tics are presented for each county. In­
dices, tables, and lists help the user find 
specific items of interest about a given 
county, compare applications and hard­
ware, and identify the current state of 
computer use in U.S. counties. The 
Municipal Information Systems Direc­
tory is a guide to municipal computer­
ized information systems including 403 
cities with populations of 50,000 or 
over. Complete information is available 
on 70% of those cities. The reports 
were originally published in 1976, but 
will be updated in the future. For in­
formation contact: Kenneth L. Krae­
mer, PUBLIC POLICY RESEARCH ORGANI­
ZATION, Univ. of California, Irvine, 
Calif. 92717. 

Accounting System 
A second revision of A Recommended 
Uniform Accounting System for the 
Computer Services Industry is now 
available. The study includes sections 
on industry characteristics that affect 
the accounting systems, principles and 
objectives of the system, functional 
organization of a data service compa­
ny, classification of the chart of ac­
counts, and financial and ope1rating re­
ports to management. Price: $35, non­
ADAPsomenibers. ADAPSO, 210 Summit 
Ave., Montvale, N.J. 07645. 

Home Computing 
PCC's Reference Book of Personal 
and Home Computing-Spring '77 
brings together in one place sources for 
hardware, software, parts, services, 
stores, clubs, periodicals, and books. 
Cross-reference indices help locate the 
manufacturers of specific products by 
example, such as floppy disc interfaces. 
There is also a collection of articles 
surveying many of the aspects of the 

So: you want 
a visual 

medium­
but not the 
high cost of 
reading it! 

Introducing 
CODE 39, 

an alphanumeric 
bar code with 
exceptional 

data integrity. 
To track, trace or count, why opt 
for OCR when bar code has so 
many more advantages? Inherent 
advantages like higher accuracy 
and faster, easier reading. And 
lower cost! Bar code readers 
cost significantly less than 
OCR readers. 

Because Code 39 is alphanu­
meric, it easily conforms to exist­
ing systems or data bases. Bar 
code data is inexpensively pro­
duced by letterpress, offset 
printing, and a variety of computer 
controlled terminals, including 
I ntermec printers. 

Typical Applications 
I nventory Control 
Wholesale Distribution 
Manufacturing 
Hospital Systems 
Libraries 

Write or call for more information. 
Interface Mechanisms, Inc., 
5503-232nd St. S.W., 
MountlakeTerrace,WA 98043. 
Phone (206) 774-3511. 
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personal computing field. PEOPLE'S 
COMPUTING COMPANY, 1010 Doyle St., 
Box E, Menlo Park, Calif. 94025. 

Facsimile 
According to a Datacomm Aware-
ness Report, facsimile in business com­
munications can provide an effective 
alternative to telephone conversation, 
Telex, TWX, mail service, and 
even communications via data termi­
nals. The report explains the basic 
mechanism of facsimile transceivers 
and their application potential for busi­
ness communication. It also describes 

. the marketplace for facsimile and ana­
lyzes the Rapifac 100, a currently avail­
able digital facsimile device which 
transmits one page in under one min­
ute. According to the report a one page 
memo can be transmitted for a cost of 
40 cents to $2.50 depending on distance 
transmitted, equipment used, monthly 
volume, and type of telephone line 
used. Price: $10. MANAGEMENT INFOR­
MATION CORP., 140 Barclay Center, 
Cherry Hill, N.J. 08034. 

Structured Programming 
Objectives of Structured Programming 
is a free 16-page report which defines 
structured programming and how it 
can overcome some of the difficul­
ties of more traditional programming 
methods to deliver programs which are 
more reliable, faster to write, and gen­
erally less costly. A section on elemen­
tary structured programming with ex­
amples is also included. The portfolio 
is part of the Auerbach Computer Pro­
gramming Management lnforrnation 
service designed to assist data process­
ing professionals in efficiently manag­
ing programming activities. AUERBACH 
PUBLISHERS, INC., 6560 N. Park Dr., 
Pennsauken, N.J. 08109. 

Information Services Report 
The 227-page report Financial Infor-
mation Services and Terminals predicts 
that time-sharing suppliers and termi­
nal manufacturers will benefit from a 
significant increase in the market for 
financial information services over the 
next ten years. According to its in­
depth survey of users, certain of the 
services and terminal market segments 
will more than double in the next ten 
years in terms of revenues to suppli­
ers. The study also predicts that the 
new tax law will increase the market 
for portfolio valuation, and that large 
commercial banks will increase their 
market share. Intelligent terminals will 
be the fastest growing category. In­
cluded in the report is market share 
information broken down into more 
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than twenty market subsegments. Fur­
ther details on the report, including a 
table of contents and description, are 
available from INTERNATIONAL RE­
SOURCE DEVELOPMENT INC., 125 Elm 
St., New Canaan, Conn. 06840. 

Systems Auditability and 
Control Study Executive Report 
SRI visited 45 leading business and gov­
ernment organizations in the U.S. and 
overseas. They asked questions about 
the efficacy of the internal audit func­
tion and its relations with data process­
ing. They also conducted a mail sur­
vey and received 1852 replies. From all 
this they concluded the rate of change 
in computing is out-distancing the au­
ditors who are trying to catch up. 

The Executive Summary, dated J an­
uary 1977, runs 20 pages and paints 
a dismal picture. Top management 
thinks they are in better shape than 
they really are, generally there is no 
evaluation of the audit function, the 
auditors are technically weak, close 
working relations between audit and 
dp have not been established, the same 
complexity that haunts the dp manager 
has overwhelmed the audit manager, 
and while some after-the-fact audit 
programs exist for validating data, au­
dit controls are not designed into big 
systems and some auditors are reluc­
tant to participate in development ac­
tivities for fear they will lose their 
"objectivity." STANFORD RESEARCH IN­
STITUTE, Menlo Park, Calif. 94025. 

-Robert L. Patrick 

Basic 800 
Are your technical manuals easy to 
understand? Are they given a quality 
control check? Do your materials 
communicate the necessary product 
support information? A newly devel­
oped simplified vocabulary is described 
in this 10-page brochure. BASIC 800 
can be used to write all types of techni­
cal manuals for use by both English 
and non-English speaking personnel. 
The vocabulary is customized to each 
product, and has a core of 800 com­
mon words plus the product nomencla­
ture. The result is that technical manu­
als can be written in a simple, con­
trolled vocabulary and syntactical 
structure. These texts are said to be 
easier to read and understand. 

The BASIC 800 system is controlled 
by a core vocabulary of 70 verbs, 450 
nouns, 100 prepositions, and 180 ad­
jectives. The complete vocabulary for a 

group of products will vary in size 
depending on how many parts are in 
the product described. The average is 
from 1,000 to 2,500 words. Implemen­
tation of the system is done in five 
steps: survey of technical publications, 
linguistic analysis, creation of a corpo­
rate vocabulary, writer training semi­
nars, and translation to required for­
eign languages. Accuracy of transla­
tion is said to be assured by the crea­
tion of language pairs. Available lan­
guages include English, German, 
French, Spanish, Portuguese, Russian, 
Japanese, Arabic, and others by re­
quest. SMART COMMUNICATIONS, INC., 
New York, N.Y. 
FOR COpy CIRCLE 303 ON READER CARD 

More From Your Modem 
A new brochure describes how to cut 
capital equipment expenditures for 
data communications by using existing 
modems and computer ports more effi­
ciently. Using color-coded diagrams, 
the brochure explains how several data 
sources, including 'terminals, multi­
plexors, and modems can share a single 
modem or front end processor. Aimed 
at dp managers, data communications 
managers, engineering, and marketing 
personnel, the brochure also describes 
Intertel's Ncs4000 Network Control 
System with complete specifications 
and accessories, and a typical distrib­
uted processing system. INTERTEL, Bur­
lington, Mass. 
FOR COPY CIRCLE 301 ON READER CARD 

OCR Basics 
This new 17 "page booklet explains the 
role of optical character recognition in 
the word processing environment. 
OCR in Word Processing-A Guide 
for the Word Processing Supervisor il­
lustrates examples of actual applica­
tions of WP in in-house publishing, a 
government agency WP center, a legal 
office, a typing service, and a medical 
records department. There are also sec­
tions on OCR economics, introducing 
OCR to your' environment, cost and se­
lection of an OCR device, and a series 
of common questions and answers. 
CONTEXT CORP., Burlington, Mass. 
FOR COpy CIRCLE 302 ON READER CARD 

72X Microfiche 
Third generation, 72X microfilm packs 
690 computer printout pages on a sin­
gle fiche, representing a 260% increase 
over 48X according to a new brochure 
from this vendor. The brochure de­
scribes 72X ·and features two brief case 
studies on its use. Major benefits of the 
72X fiche are said to be ease of manip­
ulation, less changing of microfiche on 
the viewer, less movement of the view­
er stage, and less handling from storage 
tray to viewer. It allows for horizontal 
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source data 
and vertical indexing, 60% faster re­
trieval, and easier accessing than lower 
reduction microfiche, and is said to re­
tain the same quality resolution of less­
er reductions. DAT ACORP, Portland, Ore. 
FOR COpy CIRCLE 304 ON READER CARD 

Telescriber System 
A new six-page fact sheet on the elec-
tronic Telescriber commmiications sys­
tem is now 'available from this vendor. 
Solid state transmitters and receivers 
operating over telephone wires, net­
works, or microwaves provide ex­
change of handwritten information be­
tween selected departments while elim­
inating verbal error and by-passing 
busy phones. Specifications for the 
transmitter and receiver are given. 
TELAUTOGRAPH CORP., Los Angeles, 
Calif. 
FOR COpy CIRCLE 307 ON READER CARD 

Mapping 
Seven case histories in this six page 
applications newsletter present docu­
mentation of computerized mapping 
applications for weather maps, land 
use, road corridors and road design, 
urban planning, and oceanography. 
Other articles describe primary map­
ping application areas, use of electro­
static plotters, special plotting systems, 
and techniques for map production off­
line or from crt displays. 

o 

-

An overview article tells how map 
makers are increasing through-put, de­
creasing turnaround time, and deliver­
ing faster updates. Product stories de­
tail the use of Versatec systems which 
draw maps without changing IBM 

360/370 hardware, operating system, 
or existing graphics programs. VERSA­

TEC, Santa Clara, Calif. 
FOR COPY CIRCLE 308 ON READER CARD 

Bug Monitor 
This six page brochure describes the 
function, capabilities, and specifica­
tions of the Spectron D-60 1 B Data­
scope data communications monitor, 
which spots problems in systems hard­
ware and software, and details errors 
caused by software bugs, equipment 
malfunction, or line troubles. The unit 
monitors data communication chan­
nels and shows exactly what was sent 
and received over the data line-using 
human language such as ASCII and 
EBCDIC, or hexadecimal displays-all 
of which reduces the time spent tracing 
problems. 

Two pages of the brochure illustrate 
the capabilities of the Datascope in 
quiCkly,easily, and objectively isolat­
ing the source of data communications 
problems. There are also descriptions 
of the product featiIres and options; 
which include two-character sync 
package for airline reservations sys­
tems, full-duplex display, auto stop, ex­
ternal control package, idle suppres­
sion, tape save, and language codes. 
SPECTRON CORP., Mt. Laurel, N.J. 
FOR COPY CIRCLE 305 ON READER CARD 

~~~ 
~U~~ 

"You fellows certainly have come a long way since Sherwood Forest!" 

© DATAMATION ® 
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Diagnostic System 
A six-page color brochure describes 
Digitech's Pacer, a diagnostic system 
which is designed around a software 
controlled microprocessor and is user­
programmable. The Pacer will selec­
tively trap and log specific character 
sequences at operator comm~nd while 
in the passive Monitor Mode. It will 
also intelligently search, retrieve, and 
display logged data from memory on 
command. In the active Simulate 
Mode, the programs will poll and re­
spond in most known disciplines, and 
transmit user-entered test sequences. 
Timers and counters allow pro­
grammed delays and the measurement 
and simulation of, turn-around time. 
The brochure also includes complete 
specifications and test configurations. 
DIGITECH DATA INDUSTRIES, INC., Ridge­
field, Conn. 
FOR COpy CIRCLE 306 ON READER CARD 
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Security /Privacy 
A three-day workshop on computer 
security and privacy is scheduled for 
Phoenix May 19-12. Case studies, 
team analysis, and special sessions will 
examine actual abuses of computer 
security and privacy. Emphasis will be 
placed on developing methods to 
prevent violation ,of privacy. Efforts to 
legislate computer security at the state 
and federal levels will also be discussed. 
Price: $350. HONEYWELL INFORMATION 

SYSTEMS, P.O. Box 6000, Phoenix, 
Ariz. 85005. 

Seminar Information 
A packet of brochures describing 
seminars scheduled for the Spring is 
now available at no charge from this 
vendor. Course outlines and descrip­
tions, instructor profiles, dates, loca­
tions, and other pertinent information 
are included. The seminars offered in­
clude: Data Communications: An In­
troduction to Concepts and Systems; 
Distributed Data Entry and Source 
Data Automation; Structured System 
Design and Programming; EffeCtive 
Computer Operations Management; 
On-line Operation Management; and 
Data Base Management: General Con­
cepts and Planning Guidelines. The 
seminars will be presented in Chicago, 
New York, Toronto, San Francisco, 
Washington, D.C., Los Angeles, 
Kansas City, St. Louis, and Boston on 
a rotating basis. DATAPRO RESEARCH 

CORP., 1805 Underwood Blvd., Delran, 
N.J. 08075. :n: 
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Hon'NW'e1ls new 66/85. 
Its fcist •• I~s p01tVerfui. . 

And Its 611ngry. 
Through development of new, even faster circuits and 
more dense circuit packaging, plus other technological 
advantages, we've added a new model that 
extends the performance range of Level 66 (the large­
scale segment of our Honeywell Series 60 family) 
by 50 percent. 
New technology, new functionality; new 
cost effectiveness, new room to grow, and new 
large-scale price/performance. 

Sculpture, incorporating state-of-the-art 
CML computer circuit components, created 
expressly for Honeywell by Jack Rindner. 



Its fast. 
New circuits are 
five times faster ... 

The Honeywell 66/85 circuitrY: 
uses Current Mode Logic. CML fea­
tures a low-level voltage swing. 
And since there are none of the 

. charge storage time lags associated 
with conventional voltage-driven . 
TTL (Transistor-to-Transistor Logic) 
circuitry; CML is about fiye times 
faster. 

And CML dissipates just 12 mil­
liwatts of power per circuit gate. 
That's a 40% improvement over TTL 
power requirements. Less power· 
dissipation means lower tempera­
hire operation which, in turn, ,. 
means higher reliability and longer 
circuit life. . 

and packaged into 
one-:tenth the space. 
. As many as 110 CML circuit 
chips are assembled onto three~ 
inch-square micropackages, pro­
viding some three to four thousand 
gates within a nine-square-inch ' 
area. This provides approximate~y 
10 times·the circuit density of con­
ventional 12-inch-square circuit 
boards. Micropackaging also short­
ens interconnections, effectively 
increasing processing speeds. 
Maintenance time is also reduced, 

since individual micropackages 
can be easily replaced. 

New cooling technique. 
Though CML circuits run cooler 

than TTL circuits the higher density 
of micropackaging continued to 
pose a heat transfer problem. This 
was solved with a unique low pres­
sure liquid cooling network. Thin 
copper diaphragms fit snuggly 
against the micro package surfaces 
allowing the coolant to carry heat 
away more efficiently and quietly 
than conventional air cooling. 

New central system housing. 
Instead of traditional enclo­

sures for each unit (Central Proces­
sor, System Control Unit, Memory; 
I/O Multiplexers), open racks are 
abutted back-to-back, side-to-side. 
Shorter cable lengths contribute to 
higher processing speeds. Installa­
tion is simplified and there's no 

need for customer-supplied raised 
flooring. Access is simplified for 
maintenance. The entire central 
system canbe housed, as is, in an-

I available, secure room away from 
operators. Or we provide a conven­
ient wall enclosure that isolates 
the open racks from all bu t mainte­
nance engineers. 

New ease of use. 
A modular operator's console 

has many new features that make it 
easier to use. The primary operator 
station consists of a system status 
control, keyboard, video display; 
and diskette. A storage module with 
additional work space can be 
added in an L-shaped configuration. 
Secondary operator statIons may 
be located where needed. 

The keyboard contains a new 
set of function keys that allow the 
operator to initiate entire sequences 
of activities with a single command. 

The new Honeywell 66/85 is a powerful, cost-~ffective large-scale computer ideally suited for 
large central installations or as the host processor in a distributed processing network. 

----------------- .--..... -



The system status control 
module contains indicators for mon­
itoring the central system workload. 
Lighted indicators provide a 
dynamic bar-graph" speedometer" 
of activity levels of the central proc­
essor units, the System Control 
Processors and the Front-End Net­
work Processor. With this increased 
monitoring capability; the operator 
can quickly tell when processors are 
functioning at capacity and identify 
possible processing bottlenecks. 

It's powerful. 
Multi-t~ered memory adds 
speed and efficiency. 

The 66/85 has three logical 
levels of memory. The main memory 
can range from 512K to more than 
2 million words. A cache memory 
in the central processor duplicates 
the more active blocks of data in 
main memory. This cuts down on 
the number of individual accesses 
to main memory and improves data 
access time. Similarly; a variable 
portion of main memory can be 
allocated at user option as a disk 
cache buffer, thereby making cer­
tain disk data available at main 
memory speeds. 

Memory reliability is enhanced 
through automatic correction of 
one-bit errors. In the case of 
detected multiple-bit errors, the 
operating system automatically 
de allocates the affected portion of 
memory in IK word increments. 

Distribu ted processing power 
through minicomputers and 
communications. 

Honeywell minicomputer tech­
nologyand associated supervisory 
software have been combined 
to provide a host of network and 
remote processing activities. Trans­
action processing, time sharing, 
remote job processing, and mes­
sage switching are accomplished 
through interaction with intelligent 
t~rminals and remote minicomput­
ers that collect and process data at 
remote factories, warehouses, or 
branch offices. All in a'multidimen­
sional environment. And all while 
the Network Processing Supervisor 
and Front-End Network Processor 
bear the communications burden at 
the host system location. 

Model 66/85 Schematic Diagram 

Central 
System 

Enclosure 

Peripheral 
Processors 

Front-End Network 
Processors 

Unit Record 
Devices 

Memory 

System 
Console 

'Variable portion of main memory a,llocated at user option. 



Powerful GeOS 
Operating System. 

The full power of the 66/85 is 
orchestrated under performance­
proven GCOS (General Compre­
hensive Operating Supervisor), the 
same GCOS-except for a few hard­
ware compatibility modifications­
used in the rest of our Level 66 line. 

With GCOS, applications 
developed for Series 6000 or Level 
66 systems can run on the 66/85. 
GCOS handles mixed processing 
loads such as transaction process­
ing, time sharing, and local and 
remote batch. It takes care of 

'resource management functions 
like program and job scheduling 
arid accounting, memory alloca­
tion, dynamic memory error analy­
sis and peripheral device alloca­
tion. Plus service and control 
functions like program loading and 
execution, temporary and perma­
nent file creation, and initiation of 
common utility functions. 

Online data management 
makes current data more 
accessible. 

Level 66 GCOS supports a 
complete online processing capa­
bility through integrated software 
called Data Management-Iv. DM-IV 
supports concurrent access to com­
mon, shared databases from the 

conversational and· procedural 
processing modes. Functionally, it 
contains a powerful data base 
manager, a transaction processor, 
interactive query and reporting 
capability, a procedural language 
(an alternative to COBOL), plus a 
concurrent batch processing 
interface. 

You get integrated, uniform col­
lection of information. Interrelated 
data can be stored for immediate, 
combined retrieval and updating. 
Storage space is minimized because 
items aren't dispersed redundantly 
in separate files. 

Dynamic and user-oriented, 
DM-IV can respond rapidly to unan­
ticipated and unplanned requests 
for information. Simple user proce­
dures retrieve and display the 
needed data. 

. And its hungl"\T. 
Select from a variety 
of peripherals. 

A full range of peripherals are 
available to help configure a sys­
tem to match your processing 
requirements. Each Mass Storage 
Processor supports up to 32 remov-

. able disk units, or 15 dual fixed disk 
modules, for direct access to up to 

Honeywell 

14.1 billion characters of informa­
tion. Magnetic tape processors can 
handle up to 16 devices with densi­
ties ranging from 200 to 1,600 bits 
per' inch. Unit record devices, card 
readers, punches, and printers can 
be connected through the Unit Rec­
ord Processor, or directly through 
the low-speed multiplexers to the 
System Control Unit. 

Build solidly today while 
you plan for tomorrow. 

With Level 66, Honeywell antic­
ipates the future of large-scale infor­
mation processing, combining 
proven design concepts with signifi­
can t advances in com pu ter technol­
ogy. Level 66 systems can take you 
wherever you want to go with your 
computer operations. And they're 
available to help you right now. 

If you're considering wider dis­
tribution of your data processing, 
you'll want to consider Honeywell's 
Distributed Systems Environment. 
This is the integration of satellite 
minicomputen~ and general purpose 
systems, data communications 
and controlling software. It provides 
the flexibility of distributing your 
processing throughout your organi­
zation while maintaining central---·· 
ized standardization and control. -It's 
a data processing system that works 
the way you work. 

Honeywell Information Systems, 200 Smith Street (MS 487), Waltham, MA 02154 
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Durtt 

Versatec 
2805 Bowers Avenue 
Santa Clara, California 95051 
(408) 988-2800 

Please send literature: 
o Electrostatic Printers & Plotters 
o Wide Plotters (Formats: 22", 24", 36", 42", 72") 
o Hard copy direct from CRT 
o Versaplot software 
o The 360/370 plotting system 

computer model and operating system 

application 

name 

organization 

address 

CIRCLE 67 ON READER CARD 

Please send samples: 
o Print samples 
o Plot samples 

telephone 
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Source .Data 

Remote/Data Terminals 

Sta~d-Alone Single Terminal Systems 600/20 

Multi-Terminal Business Systems 600/30, 600/50 

y " 0 0 

Entrex offers you an alternative to the 
rising' costs and workloads experienced 
with today'scentralized data processing 
facilities 

The Alternative - The Entrex 600 Series. A 
compatible family of minicomputer-based 
systems designed to free centralized process­
ing power, reduce communications costs, pro­
vide operational flexibility, and allow b~siness 
to react to today's challenging opportunities. 
Each family member is' a blend of power,_ 
state-of-the-art hardware, and field-proven 
software. 

600 Series hardware is modular and upward 
expandable, allowing selection based on indi­
vidual site performance requirements. 

Our field-proven software provides for the tra­
ditional data processing requirements as well 
as a full range of communications emulators. 
A few of the features offered by each fam ily 
member include: file inquiry, retrieval and up­
date capabilities, terminal and system, securi­
ty, both batch and interactivecommunica-

'tions, as well as-Entrex'ssophisticated data 
entry software. 

Entrex is ready with a family of systems par­
ticularly suited to capturing and processing 
data at the source; a system alternative that 
can be implemented today, yet provides for 
tomorrow's growth; a system family that 
offers the network planner total flexibility 
in configuration'planning. 

CRTRMRT.ICN 
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Processing· Systems 
ihe·[EcoUlo ic It 
PLANNED IMPLEMENTATION 
The 600 Series can be imple­
mented on an evolutionary and 
modular basis. Configurations 
range from 1) remote Data/ 
Terminals' connected via data­
comm facilities, through 2) stand­
alone single terminal systems, to 
3) larger, multi-terminal, multi­
tasking business systems. An ex­
tensive list of peripherals is also 
available to choose from. 

And, since all family members use 
identical software, networks will 
be qu ickly and cost-effectively 
established. 

COMMUNICATIONS 
FLEXIBILITY 
In addition to our asynchronous 
remote terminal capability, the 
600 Series provides two distinct 
communications facilities concur­
rent with multi-terminal opera­
tions: 

Batch Oriented (2780, 3780 
3741, etc.) 
Entrex's Data/Comm package 
allows 600 Series processors to 
communicate with each other or 
with other mainframes. 

Transaction Oriented 
Each terminal, whether local or 
remote, can function as a plug­
compatible IBM 3271/3277 com­
bination, or as a stand-alone IBM 
3275. This allows direct interac­
tion with an IBM~370 or similar 
mainframe. 

CENTRALIZED CONTROL 
Centralized control is a critical 
element in network planning. The 
unique data management ,features 
offered by the 600 Series provide 
complete central control of all 
data processing operati~ns, if 
requi red; local control if your 
company is totally decentralized; 
or the ability to establish controls 
based on key programs, files and 
data. I nformation security is 
achieved via a sophisticated secu­
rity system which integrates pass­
word keys, hardware terminal 
addresses, and programmed access 
restrictions. 

OPERATIONAL SIMPLICITY 
With minimal training, non­
technical personnel can' imple­
ment data processing applications 
that guarante'e virtually error~ 

Entrex's nationwide software, training, and maintenance support <:>rgani­
zations are ready to serve. For complete details on the 600 Series and the 
address of your local Entrex representative, write today. Attn: Marketing 
Services, 168 Middlesex Turnpike, Burlington,MA 01803, 617/273-0480 
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free input. Our Editor language, 
a straightforward COBOL-like lan­
guage, dramatically reduces the 
lengthy process of report defini­
tion, design, programming and 
debugging. Additionally, the 600 
Series provides a wide variety of 
flexible utility programs to further 
simplify the process of informa-

. tion utilization. 

The powerful operating system' 
fully manages all aspects of vir­
tual. memory allocation, applica-

,tion program relocatabili~y and 
shareability, and simultaneous 
data base access. Application pro­
grammers are thereforf;!' free to 
concentrate on rapid implementa­
tion of the application at hand. 

PLANNING FOR THE FUTURE 
Whether you're replacing first gen­
eration remote job entry terminals 
or data entry devices, or designing 
a network of processors for the 
1980's, Entrex has a system alter­
native with the price/perfor'mance 
characteristiCs you require. Let us 
'demonstrate the Entrex approach 
to Source Data Processing. 

ENTR~ 
Source Data Processing* 
-Trademark Entrex, Inc, 1976 
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A significant merger in 
information management: 

System 200™ by 
A.B. Dick/Scott 
can link complete, 
up datable source 
document files with 
on-line computer 
summary data. 

Until now, information stor-
age and retrieval has been I "LIIILII 1.11';"""''''''''':''''''''':'''''''''''''':''', .. :": .... "1",:,,,, 

around two separate systems hav-, 
ing little direct relationship in 
terms of coordinated information 
management. 

On the one hand, you've had 
unwieldy source document files 
containing 90% of the information 
but subject to less than 20.% referral. 

On the other, you've had 
computer summary files contain­
ing less than 10% of the information 
on file but with a high referral rate 
of over 80%. 

Now System 200 by 
A.B. Dick/Scott enables you to tie 
two paperleSs record systems -
microform and computer -. into a 
compatible, cost-effective entity. 

. System 200 clears your 
computer of mass information 
overloading. 

As a complete updatable 
microform file system for stqring 
and retrieving all types of source 
documents and business records, 
System 200 provides an ideal off-line 
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data base for your computer banks. 
With the System 200 

Record Processor, you can record 
complete master source documents 
on File Film in parallel with a com­
puter summary file containing high 
reference data abstracted from the 

, master file. 

, A single piece of 4" 
x 6" File Film accom­
modates 60 legal size 
or 98 letter-size docu­
ments. Images can be 
recorded or updated 
in just 8 seconds" 

File Film has an add­
on capability and can 
be updated. Prior 
recorded documents 
can be readily anno­
tatedfor record con­
trol purposes. 

By freeing your electronic 
system from mass information 
storage, System 200 enables you to 
make the most efficient use of your 
computer - for computing and for 
storing and retrieving abstract and 
summary data. 

CIRCLE 31 ON READER CARD 

Computer indexing 
speeds access to off-line data. 

Used in parallel with 
your computer, System 200 sup­
plies complete, off-line data in 
answer to in-depth inquiries plus 
rapid, on-line access to routine 
information. 

System 200 source file in­
'formation can also be indexed by 
file number or file attributes and 
placed in your computer to speed 
search and retrieval of original 
documents recorded on File Film. 

In a totally automated infor­
mation system, it will be feasible to 
search, retrieve and deliver any 
System 200 File Film or set of files 
out of hundreds of thousands. 

With or without a 
computer, System 200 has the 
answers. 

As an integral component in 
your data processing system or as a 
stand-alone micrographic record 
processing system that provides 
total file control and integrity, 
System 200 offers a variety of 
solutions to your information 
management problems. 

Send for a fully illustrated 
brochure and special supplement 
on the use of System 200 with com­
puter systems. A.B. Dick/Scott, 
South Hadley, MA 01075. Telephone 
(413) 538-7550. A.B. Dick/Scott is 
a joint enterprise of A.B. Dick 
Company and Scott Graphics, Inc., 
a subsidiary of Scott Paper Company. 
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Editor's Readout 
John L. Kirkley, Editor 

I Word Processing 
I 

I and Data 
Processing­

Likely 
Bedfellows 

April, 1977 

"The fact that oistributed processing is moving into the clerical area suggests that a 
marketplace of enormous potential may be opening to the computer industry. It has been 
estimated that the clerical portion of the United States economy represents appoximately 
$150 billion per year in labor content. As labor costs escalate and computing power 
becomes increasingly cost effective through advances in distributed processing and LSI 

technology, it is likely that expenditures in the administrative area will shift toward 
computer systems as a means of improving productivity. 

''To assess the potential of this market we need look forward only five years. Assuming a 
moderate 5 % per year increase in labor costs, the replacement of only 5 % of the total 
clerical and office labor content by 1981 with distributed processing equipment could 
conceivably result in a market size of nearly $10 billion. 

"Compared with estimated 1976 expenditures on central computer hardware of $12 
billion, this $10 billion figure may imply that accelerated growth rates could lie ahead for 
the entire data processing industry in the early 1980s." 

As this excerpt from the recently issued Four-Phase Systems, Inc. 1976 annual report so 
clearly indicates, computer hardware vendors are looking for a significant surge of activity 
as word processing and data processing functions converge. 

But will this boom really materialize? Or will it be at best a little boomlet similar to the 
extravagant and largely unrealized claims once made by boosters of facilities manage­
ment, COM, and time sharing? 

Well, in this issue we present some strong evidence that the merging of word processing 
and data processing is not only highly probable but is already underway, And it will have a 
major impact on the way business does business. 

Amy Wohl of Datapro, an acknowledged expert in this rapidly growing field, states flatly 
that management, observing the similarities between the two technologies, will push for a 
conjunction in order to realize the economies possible from sharing equipment, personnel, 
and data. . 

The same sense of inevitability is found in J. Christopher Burn's article. He traces the 
evolution of office information systems from the· still ubiquitous hand written draft 
through current shared logic systems and on to the not-so-blue-sky office of the future. 

Accelerating the pace toward the convergence of data and word processing are such 
technological factors as distributed processing, the sharp drop in microprocessor and 
memory costs, gains in communications and microform technology, ink jet printing, and, 
perhaps the most critical of all, advances in software support for distributed and decentral­
ized text manipulation systems. 

Our third theme article by Bob White describes an electronic system that is up and 
working at Citibank-an element of the office of the future in existence today. Still in the 
prototype stage, the mini-based system is helping Citibank cope' with mountains of 
internally generated paperwork by replacing the paper with electronic mail. Using floppies 
for storage and crt's on the managers' and secretaries' desks, the bank is moving toward an 
ambitious management information network that will have a profound impact on the 
traditional office environment. 

So it appears that word and data processing are becoming intertwined. And the office 
environment is changing. But what about the impact on the data processing manager? Is 
he really involved? Can he afford to ignore all that activity over there on the administrative 
side of the house? 

As Amy Wohl points out, "The sensible data processing manager will start now to 
examine where word processing came from, where it is today, and where it is likely to go 
tomorrow. With this information, he will be in a better position to guide his company as it 
makes choices which will affect the future of his own department." 

And, we might add, his own career. 
With the melding of word processing, business data processing seems poised to make its 

next evolutionary jump-from data processing to information processing. The dp depart­
ment can be a key factor in this evolution. But only, if it broadens its horizons and 
becomes a vital part of the corporate transition to the electronic office of the very near 
future. '* 
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The Evolution of 
Office Information Systems 

by J. Christopher Burns 

Mechanical word processing equipment has not brought any revolution in 
the office, but watch what happens when image handling, intelligence, 
file capabilities, and-most of all-communications are added. 

Over the past few years we have seen a 
dramatic increase in the number of 
new products aimed at simplifying the 
task of writing memos, letters, and re­
ports. Under the banner of "Word 
Processing" or "Office of the Future," 
businesses are experimenting with the 
long evolutionary process that prom­
ises to streamline information ex­
change in the office and stem the rising 
tide of paper. To get a sense of where 
this evolution is taking us, and at what 
speed, let's look back briefly at the 
changes which have already occurred. 

Twenty-five years ago a letter was 
written by hand or dictated to one's 
secretary who transcribed it later from 
her own shorthand. A draft was typed, 
revised, and retyped with several car­
bon copies-one for the file and one to 
be circulated or "routed" across, the 
desks of all interested parties. There 
was an art to routing a carbon, and a 
cost. The pecking order was occa­
sionally violated; a junior staffer some­
times missed a useful lesson; and peo­
ple often arrived for meetings who had 
not seen the memo and were unpre­
pared. 

In time, dictation equipment elimi­
nated the need for shorthand skills and 
made possible a central typing pool, 
though even now there are organiza­
tions which cannot afford the work 
separation and queuing implied. While 
several million dictation machines are 
in use today-600,000 shipped in 1975 
alone-th.ere remains a significant re­
.sistance to the device. The overwhelm­
ing majority of letters, memos, reports, 
and contracts are still drafted by hand. 

At. least the carbon paper is gone. 
We estimate that while 65 billion cop­
ies were still made on conventional· 
spirit and stencil duplicators during 
1976, about 78 billion copies were 
made on. convenience copiers in the 
office-about 5,000 made for each of 
the 15 million secretaries, stenogra­
phers, typists; and clerical workers em­
ployed in the U.S. during that year. 
The photocopy machine is as close to a 
revolution as we are likely to see in the 
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growth of business communications 
systems, and it single-handedly raised 
the office mail room to the stature of a 
major information switch. 

Today's environment 
Consider the office information sys­

tem as it operates today (Fig. 1). The 
author of a message (a memo, report, 
letter, or contract) drafts it with his 
secretary, revises the draft, corrects the 
revision, and reviews the correction. 
Sufficient copies are made and then 
each is addressed and sent to the mail 
room where it is transmitted to the 
appropriate destination via internal 
mail, Telex, or the postal service. The 
receiving mail room s<?rts and distrib­
utes to the addressee's secretary who 
sorts again, screening messages accord­
ing to her sense of their significance, 
and then supplements the message with 
file material that may be appropriate. 

Communications within a building 
can take a day; going through the post­
al system takes two days under the best 
of circumstances-and nearly all mes-

. sages follow this route regardless of 
their nature. An angry blast from the 
boss will take as long to make the tour 
as the quarterly inventory listing from 
data processing. 

The introduction of mechanical 
word processing was expected to elimi­
nate a good deal of the retyping that 
goes on during the drafting process. 
The ability to store text on a removable 
medium (card, cassette, cartridge, or 
ijoppy disc) seemed to be a natural 
answer to the problem of retyping the 
document, but so far the equipment 
has not resulted in the revolution ex­
pected. 

Most designs are complex and re­
quire extended training; the equipment 
provides more features than necessary 
to make corrections, and not quite 
enough to do major revisions. The 
most difficult aspect, however, has 
been the organizational and work flow 
implications ofa machine that costs 
more than $10,000. Because it is too 
costly to be installed at every typing 

station, the equipment is located in a 
word processing center, or given to a 
"correspondence secretary," and then 
the work appropriate to the equipment 
is directed into the queue. Few orga­
nizations have been able to optimize the 
equipment and the work, and for many 
the introduction of word processing 
has been a frustrating experience. 

The driving forces 
Still, forces are driving organiza­

tions to experiment further with more 
elaborate office information systems: 

1) The scope of management has 
broadened over the last decade. Organi­
zations grow more complex and data 
processing brings in rapid measure­
ment of performance from diverse cor­
ners of the manager's field of responsi­
bility; he is arguing now that h~ has a 
commensurate need to communicate. 

2) Certain kinds of operating infor­
mation lose their value over time, and 
a delay in assembling the right pro­
posal, the complete answer, or the ap­
propriate files can mean a missed op­
portunity. If managers are to be made 
more effective,. they need better infor­
mation systems. 

3) There is a sincere desire in some 
quarters to eliminate the tedious as­
pects of the secretary's job, thereby 
"enriching" it. This is, in part, a self­
serving goal: a secretary who .isn't re­
typing the report for the fourth time 
can be gainfully employed at other 
tasks. But there is also the hope that a 
revised secretarial ·role which mini­
mizes the typing, the sorting, and the 
message switching might ease the way 
for talented women whose progress has 
so far been blocked by the rigid 
clerical! management caste system. 

Finally, there is an urge to try new 
office systems because new systems are 
possible. In the last few years we have 
seen several technological develop­
ments that may support some of the 
bolder approaches: 

• The cost of microprocessors is 
dropping sharply, even as their power 
and flexibility increases. An 8K proces-
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sor capable of performing text editing 
is expected to drop in cost from $200 
to $50 over the next ten years. 

'. The cost of solid state memory 
will fall even more rapidly. We esti­
mate that by 1986 a typewriter could 
be equipped with 256K memory for 
less than $100. 

• Telephone technology is expected 
to make important progress in the near 
future, allowing faster and simpler 
management of digital data. 

• New imaging devices may replace 
the electro-mechanical impact print 
mechanisms that dominate the office. 
Ink jet is already available. Low-power 
lasers may be used in the near future to 
image the photoconductor of an office 
copier, painting the characters directly 
from a distant computer's memory. 

'. Further developments are ex­
pected in microform technology, and 
in the physical storage and retrieval 
systems which manage these important 
image files. We expect to see a contin­
ued growth of computer output micro­
film technology, particularly as com­
puter systems begin to manage corre-

spondence and other text files in addi­
tion to their dp chores. 

'. Distributed systems based on min­
icomputers are already successfully 
dealing with the problem of supporting 
more than one hundred special termi­
nals, printers, and other peripherals in 
a text processing environment. The 
newspaper industry has been working 
with such systems for more than five 
years. 

'. We expect future software offer­
ings to support the need for far-flung 
peripherals accessing the system on 
dial-up lines for the purpose of storing, 
retrieving and editing text. Existing 
text editing software packages like 
ATMS and STAIRS are practically obso­
lete in the face of demands for far 
more sophisticated capabilities. 

The product evaluation 
Out of this ferment we expect to· see 

several classes of products arise, each 
helping to define the evolution of office 
information systems. For example, 
while mechanical word processing 
equipment (word processors without 
video display) will c~ntinue to be sold 

TELEPHONE 

POSTAL SYSTEM 

by IBM, Xerox, Redactron, and others. 
there is growing evidence to suggest 
that display word processors will over­
take their predecessors-certainly in 
rate of market acceptance. Users ap­
pear to be selecting display devices not 
as supplements to, but as replacements 
for mechanical word processing. 

From the beginning of wp develop­
ment there has been a class of shared­
logic word processing products. A simi­
lar class of systems has arisen in the 
printing and publishing industry, de­
signed primarily to handle the text pro­
cessing requirements of newspapers, 
though some of these have been sold to 
support the most formal of office mes­
sages: reports, manuals, and proposals. 
The distinction between these product 
classes-if ever there was one-is 
growing blurred. Together they define 
an important evolutionary stage. 

A document destined for this system 
is typically drafted by the secretary in 
an optically scannable font (modified 
Courier, for example) with a mini­
mum of coding. The document is 
scanned into the system, proofs are 
generated on a high speed printer, and 

• TRADITIONAL MAIL ROOM 
. ORIENTED SYSTEM 

o TEXT PROCESSING NETWORK 

o EDPINVOLVEMENT 

o SMART COPIER 

Arthur D little. Inc 

Fig. 1. First text processing and photocomposition are added 
to the traditional IImaii room oriented" office' information 

, structure. As soon as communications capability is added, 

existing computerized business systems immediately become 
involved. (We're just experimenting at that level now.) Future 
products, like smart copiers, will help to tie the mix together. 
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revisions are made as required in the 
central editing facility. Ultimately the 
document, supplemented by boilerplate 
or other frequently used material, is 
composed on an impact printing de­
vice, or on a photocomposer capable 
of setting type in several faces and in 
many different sizes. Such systems ap­
pear to offer several advantages: revi­
sions are far easier to accomplish and 
can be done in the context of a sub­
stantial software environment; any ten­
pitch typewriter can become an "input 
station" by snapping in a different' 

, Trends in the Costs 
of Communicating 
What does it cost 
to communicate? 
In surveying its competition, the U.S. 
Post Office recently reported that 
business communications costs were 
heavily in favor of digital data trans­
mission. (top right) 
On the basis of this information, at 
least one major corporation urged its 
staff to use facsimile ,and Telex when­
ever possible. A memorandum to that 
effect was mailed to all 10,000 em­
ployees. 

What will it all cost tomorrow? 
Although the rate of change varies 

among specific technologies, certain 
general trends can be identified 
among the elements which will deter-

. mine the cost of business communi­
cations over the next ten years. (bot­
tom right) 

Who can save money? 
'. One public utility installed a 

central word processing system and 
saved more than $200,000 in labor 
the first year. They expect to save 
more than a $million each year when 
the full program is implemented: 

• A large manufacturer installed 
an electronic mail system on the off­
peak hours of a private telephone 
network and saved $200,000 on post­
age for intra-company mail. He also 
got overnight delivery around the 
world. 

'. A major computer manufactur­
er uses text editing equipment and 
photocomposition to prepare docu­
mentation and manuals, and expects 
to save several hundred thousand dol­
lars each year in paper and warehous­
ing. He gets more text on the page 
and the manual is easier to read. 
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'. A large bank converted its letter 
of credit file to updatable microfiche 
and now has a faster update cycle 
and better control over the records. tit: 

typing element ($18); and photocom­
position is often able to assemble more 
text on a page while retaining-even 
enhancing-legibility. Paper savings of 
25 % are not unusual. 

Communications: 
the dp crossover? 

As more word processors are 
equipped with communications capa­
bility, some of the initial input and 
much of the editing can be done re­
motely. Word processors communicat­
ing in a dial-up mode can establish 
a network allowing a draft to be 
"routed" for review and comment be­
fore being delivered to a central facility 

for final composition. The Federal 
Trade Commission has set out to build 
such a network, nationwide, using Da­
cronics (Xerox) display word proces­
sors. Commercial firms, including Ar­
thur D. Little, Inc., hope to develop 
such networks to link branch and in~ 
ternational offices in an early electron­
ic mail system. 

The existing business systems are 
likely to become involved fairly quick­
ly after the establishment of a word 
processing network. In most installa­
tions a digital data network has already 
been set up to meet business related 
demands, and word processing users 
may seek this switching capability. 

COMMUNICATIONS COSTS, 1976 

Tie Line Network Call: 
$.74/6 Minutes 

WATS Line: 
$1.10/6 Minutes 

Facsimile 
$1.97/6Minute Page 

Teletype 
$2.42/66 Words 

~----------------------~ 

Memorandum 
$4.55/Page 

U.S. Mail Letter 
$6.41/Page 

CHANGING COSTS OVER THE NEXT DECADE 

People Up 6%/Yr 

Communications 
Down 11%/Yr 

Computer Logic 
Down 25%/Yr 

Computer Memory 
Down 40%/Yr 

:DATAMATION 



The display word processors 
equipped with communications capa­
bility can begin to resemble the univer­
sal office terminal so frequently pre­
dicted, and we expect that in many 
situations there will be one more per­
suasive argument for adding dial-up 
communications management facilities 
to the mainframe, thereby bringing it 
into the growing office systems net­
work. 

The main computer system may also 
be linked to the text processing sys­
tem, providing large, ,long-term stor­
age of contracts and reports, and an­
nexing that photocomposition capabili­
ty as an alternative computer output 
device. . 

File management . 
The remote business terminal, a tra­

ditional and Successful alternative for 
providing conventional data processing 
services, may take on an interesting 
new role in conjunction with recent 
innovations in image storage and re­
trieval. Central to most office informa­
tion systems is an image file. It may 
contain the actual hardcopy files of 
orders, shipping, and accounting ac­
tions, personnel records, etc., or have 
the same information recorded on mi­
crofilm or microfiche, or be built on 
the newer, updatable microfiche sys­
tems of the sort offered by A. B. 
Dick/ Scott. 

In many cases these files cannot be 
replaced by digital storage; signatures 
have legal significance, and paper or 
silver-based films have archival quali­
ties essential to many kinds of files. 
Nonetheless, serious efforts have been 
made in the past few years to use data 
processing as an aid in managing these 
files. A capsule summary of the hard­
copy record, for example, may be digi­
tally stored in a companion file in the 
computer. In many situations the ma­
jority of questions can be answered 
using the digital file, thus avoiding the 
arduous task of pulling a folder' (and 
putting it back). 

At the office of the Secretary of the 
Army, one gets a fascinating glimpse 
of what some of this new technology 
can mean in managing a flood of office 
documents. There, each letter, report, 
memorandum, and contract is . re­
corded on updatable microfiche as 
soon as it arrives in the inail room. A 
companion record is made in a digital 
file, noting the origin, destination, 
date, and nature of the document. 
Thereafter, the images that have been 
selected for this control can be quickly 
retrieved by one or more of a dozen 
variable terms. The digital system iden­
tifies the microfiche-and the panel­
on which each image is stored and the 
information can be then viewed on a 
reader, or reconstituted as a full-sized 
hardcopy. 
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Other government agencies use the 
same system to manage massive per­
sonnel files, and still others are explor­
ing the system's potential for managing 
a complex library of technical docu­
mentation. 

As word processing and microform 
systems evolve, it is likely that the ex­
isting dp facilities will be called upon to 
assist in the management of large files; 
contracts, memoranda, reports, docu­
mentation, correspondence, and per­
haps reference data frequently used. 

One of the major issues concerning 
organizations 'moving in this direction 
is the availability of software to man­
age files whose primary relationship is 
not sequential but context.ual. Given a 
subject, an auth()r, an approximate 
date, a contract number, or an em­
ployee's name, the system may be 
asked to report an index of documents 
on a digital (or image) file and must 
be prepared to deliver that index at a 
remote terminal or facility. 

This is not to suggest that a new 
level of data base management tools 
will herald the paperless (or even less­
paper) office, but that such tools 
would materially assist the organiza­
tion in preparing, consulting and dis­
tributing documents considered to be 
significant. 

Electronic mail 
In time, the main computer sys­

tem-or a subordinate processor­
might take on' the characteristics of a 
protected message switch capable of 
distributing a document to multiple 
terminals (both video and hardcopy) 
simultaneously. Such a system would 
include such standard features as store 
and forward, format for Telex, redial 
and/ or retransmit, and journalize. 
Many corporations already have rudi­
mentary electronic mail systems, and it 
would seem logical to incorporate this 
transmission capabiHty into an overall 
system which supports preparation, 
composition, and retrieval. 

One of the more serious obstacles to 
software products in this area is the 
variety of message formats employed 
in office communications. Though ap­
parently simple, they present the user 
with a complex variety of ways in 
which to transmit his message: the 
memo (multiple copies or routed), the 
sealed envelope, the authorized mes­
sage (signed), the letter (with copies 
to . . .), the broadcast announcement 
to all staff, the handwritten blast, the 
marginal comment. Replicating these 
formats in a prot,ected switch implies 
several levels of confidentiality, several 
levels of priority, the ability to chain 
messages together and incorporate 
comment, as well as a very advanced 
mailbox capability. 

Finally, it is logical to expect that 
such a fully formed central dp facility 

would find enormous advantage in de­
veloping communications capabilities 
with other branches of the organiza­
tion, thus completing the network 
from word processor' to word proces­
sor, from universal terminal to a dis­
tant microfiche file, from one portion 
of the organization's data base to an­
other. There is nothing blue-sky about 
this. Since the late 1960s such linked., 
processor, linked-file systems have 
been used by various branc1:tes of the 
government and by some large corpo­
rations to manage inventory, order 
processing, and highly structured com­
munications. The innovation is merely 
a shift from fixed field, numerical rec­
ords to an admittedly more complex 
format containing text. In the process, 
though, the dp facility has assumed the 
role once performed by the mail room; 
it is now the primary information 
switch in the organization. 

There are more new products to be­
announced. It is axiomatic that contin­
ued reduction in the cost of electron­
ics, plus further development in the 
power and flexibility of microproces­
sors, will have a major influence on the 
shape of word processing equipment 
over the next few years. New displays 
are possible, new storage media feasi­
ble, and very different approaches can 
be made to the operator/function in­
terface. Beyond this, we can expect 
those suppliers of text editing systems 
for the newspaper industry to announce 
products for the office market. This 
would simply be a normal outgrowth 
of existing product classes. 

More dramatic announcements are 
possible. We expect to see a new class 
of typewriters announced with minimal 
display and correction capabilities at 
prices far closer to the $800 cost of a 
typical office typewriter. We expect to 
see important improvements in micro­
form technology, taking advantage of 
the new vesicular microfilms and the 
growing use of COM. 

The "Smart Copier" 
The most interesting of these new 

products is likely to be the "smart cop­
ier," a combination of traditional elec­
trostatic copying technology with a 
low-power laser character gene,rator 
and a communications interface. The . 
ability to form sharply imaged letters 
with a laser has been part of photo­
typesetting technology for several 
years; the letter shape is typicallY called 
from memory in response to a single 
code and imaged by a modulated laser 
onto dry silver paper at speeds of up to 
1,000 characters per second. It is at 
least theoretically possible to image the 
photoconductor of an office copier in 
the same way with the effect of turning 
the copier into a silent, reasonably high­
speed printer/duplicator. 

Such a device, on-liile to the kind of 
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dp office information facility described 
above, would be a natural adjunct to 
word processing, electronic, mail, and 
even ,remote business applications. The 
quality of the letter shape could exceed 
the impact print quality now standard 
in most offices. Furthermore, both the 
IBM 4640 Ink Jet printer and Kodak's 
Ektaprint Copier/Duplicator demon­
strate important improvements in pa­
per handling technology that would 
presumably be incorporated into a new 
design. The 4640 even addresses enve­
lopes. 

In the distant future lies the now­
famous "terminal on every desk," 
though it is more likely to be part of 
the telephone than the kind of monitor 
we know today, probably a 3 x 5-inch 
screen or panel with a simple 3D-char­
acter key pad not very different from 
the sort used in a pocket calculator 
(and by the way, the phone will in­
clude a calculator.) 

Whether the telephone system will 
ultimately replace large portions of our 
ingeniously designed dp office informa­
tion system is a debate we can confi­
dently anticipate, even if we can't set 
the date. Evolutions take time. After 
all, it took ten years to add the shift 
key to the early typewriter. 

Technology over 
common sense? 

Just because the system can be built 
doesn't mean it will be, or even that it 
ought to be. The obstacles to a logical 
evolution of office information systems 
are enormous. The relationship be­
tween management and clerical staff in 
an office, for example, is built on ye'ars 
of experience and habits not easily 
changed. In the technical area, com­
munications protocols already intro­
duced into the office via word process­
ing, text editing, remote business ter­
minals, facsimile transmission, teletype 
networks, and distributed data process­
ing arc inconsistent and defy integra­
tion. 

Even the suppliers can't get their act 
together. The floppy disc used by IBM'S 

System/32 is not compatible with the 
floppy used in the System 6; Digital 
Equipment's word processor cannot 
communicate with Digital Equip­
ment's text processor, Harris's text 
processing systems cannot be linked to 
Harris's switching systems, and so it 
goes. 

Although many of these compo­
nents will find their way into the office 
independently of any plan, they must 
sooner or later be connected and ra­
tionalized. Who will do that, and 
when? The office manager who bought 
the magnetic card typewriters? The" 
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Report Center manager who bought the 
text editing system? The Record Sys­
tems manager who bought the shared­
logic microfiche system? The tele­
communications manager who just 
leased an electronic mail system? No, 
in all probability it will be the dp man­
ager, because he has the budget to do 
"systems maintenance" and the staff to 
evaluate the user's needs across the 
corporation, and because-quite cor­
rectly-information is his business. 

Information networks constitute the 
nervous system of an organization, and 
if they cannot be planned together, 
they should at least be supervised un­
der a common management objective. 
Many dp managers already experience 
some of this problem: the organization 
maintains a business system (typically 
batch processing), the rudiments of a 
message switching system, and a time­
shared system for engineering and pro­
gram development, while simultane­
ously supporting a legion of faceless 
APL terminals on a dozen different out­
side machines. Office Information sys­
tems are likely to aggrav~te that com­
plex situation, even while they process 
memos about fixing it. 

Johnny still can't read 
Finally, there is the sobering ques­

tion of who will use the system, and 
how? Persons writing and reading doc­
uments in the office today have mea­
surably lower reading and writing skills 
than the generation that preceded 
them. One of the "advantages" often 
cited for the dictation machine is that 
it is quicker. "I don't have to worry so 
much about the wording," the user 
admits. "I just say what I mean." As a 
matter of fact, he typically says it sev­
eral times; after one boils down the 
meSsage and adds up the cost, dictated 
letters and memos have a marked ten­
dericy to be longer and less efficient 
than hand drafted versions of the same 
message. When the message is formed 
and revised it is copied several times 
for the benefit of all interested parties, 
each of whom must now work his way 
through a higher stack of less efficient 
messages to do the same day's work. 

There is serious evidence to support 
the argument that the next generation 
of managers will be even less skilled 
than the present. According to the Ed­
ucational Testing Service in Princeton, 
New Jersey, reading comprehension 
scores achieved by college-bound high 
school students have dropped 10% 
over the past 15 years. 

According to Dr. Mel Levine of the 
Children's Medical Center in Boston, 
writing disabilities among teenage chil­
dren are "rampant." 

It cannot be substantiated that tele­
vision, or new teaching methods, or 
the habits of parents have damaged the 
reading and writing abilities of our 

children, but it is certainly clear that 
the average office worker and middle 
manager is less articulate than the av­
erage office worker of the preceding 
generation. For whatever reason, the 
probable user of office information sys­
tems is likely to be less competent in 
constructing and interpreting messages. 
He will talk longer, say less, make 
more copies of what he says, and not 
read his mail as quickly or comprehend 
it as weU. 

One can imagine that compensating 
filters will be erected to knock "junk 
mail" out of the queue, and that im­
portant messages will travel over a 
privileged network in a court, staccato 
shorthand like the one which evolved 
on the ARPAnet. The critical signals will 
be delivered verbally, and the rationale 
behind decisions will be lost in the 
noise. But messages occupying the 
middle ground on the length/ priority 
scale will swell to fill the available sys­
tem, and join the growing tide of print­
out that already includes everything 
you always wanted to know but don't 
have the time to read. 

Office information systems will 
evolve: many of the components are 
already available, and users are report­
ing that the benefits increase as the 
systems grow. The efficiency of our 
messages may decline as their number 
rises, but the technology contains the 
promise for new, more structured for­
mats, far faster transmissions, lower 
costs, and easier access to complex 
files. After years of using computer 
technology to measure the work per­
formed, we may soon be able to apply 
it to the communications process on 
which that work is based. :n: 

Mr. Burns is a member of the infor­
mation systems section of Arthur 
D. Little, Inc., specializing in the 
application of computer and related 
technologies to the traditional and 
in-plant publishing process, and in 
the technologies of office informa­
tion systems. He has assisted in 
the design of highly automated 
publishing, text, and word process­
ing systems for the newspaper in­
dustry, research institutions, large 
corporations, and governments, 
and is the author of several market 
research studies and technology 
forecasts in this area. 
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Whats Happening in 
Word~. Processing 

by Amy D. Wohl 

Upper management cannot long overlook the parallels between word pro­
cessing and data processing. So it's time for dp professionals to begin learn­
ing'about office applications-applications they may soon be supporting. 

In the last few years, data processing 
managers have become increasingly 
aware of a new office phenomenon, 
one that often appears to use data pro­
cessing equipment and techniques, but 
which is largely the property of such 
non-data processing departments as 
office administration, office services, or 
some such title. In some instances, the 
data processing manager may be 
expected to lend his "computer" exper­
tise to the process of choosing word 
processing equipment for his firm. And 
in some other cases he and its manager 
report to the same boss, but rarely does 
this new function report to him. Yet. 

Some dp managers look upon this 
relatively new activity as a minor ap­
plication area of data processing. Oth­
ers see it as so enmeshed in administra­
tive routines and personnel as to be 
completely out of the· data processing 
bailiwick. A good many ignore it com­
pletely. In some firms the data and 
word processing managers do not even 
know each other's name. 

But it is doubtful that data process­
ing can ignore word processing very 
much longer. The technologies are too 
similar, the need 'for sharing data is too 
critical, and the possibilities for at least 
some equipment and personnel sharing 
(and therefore some economies) too 
great tOo expect that upper management 
can overlook their ultimate conjunc­
tion. The questions then. become how 
and when will this coming together 
occur? And how will it affect the re­
sponsibilities, the activities, the pres­
tige, and the career of the data process­
ing manager? 

The sensible data processing manag­
er will start now to examine where 
word processing came from, where it is 
today, and where it is likely to go 
tomorrow. With this information, he 
will be in a better position to guide his 
company as it makes choices which 
will affect the future of his own depart­
ment. And he'll find that the learning 
. comes easily. 

Proliferating rapidly 
While word processing could be said 

to originate with the typewriter in the 
18th Century, or with electric type-
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writers in the 1930s, widespread use of 
word processing really dates from 
IBM'S announcement of the Magnetic 
Tape Selectric Typewriter (MT/ST) in 
1964. Over the next dozen years, this 
marketplace was to evolve rapidly, so 
that by 1977 several hundred thousand 
units of magnetic tape/keyboard or 
word processing systems are installed 
in offices of all sizes, world-wide. 

Not only the number of installed 
units, but the numbers of firms in this 
market increased rapidly, especially in 
the early and mid-'70s. That has made 
the word processing equipment mar­
ketplace a lively place these days; an­
nouncements occur on a monthly, if 
not weekly, basis. 

To keep abreast of this multitude of 
equipment offerings, it is convenient to 
divide word processing equipment into 
four basic categories (with some over­
lap and explanation of exceptions re­
quired): 

Standalone hardcopy word process­
ing equipment includes all types of less 
sophisticated, less expensive (typically 

$5,000 to $12,000) "blind" systems, 
those without video displays. Such 
equipment is employed for such tasks 
as automatic typing of repetitive letters, 
merging of prerecorded (canned) par­
agraphs, revisions of short documents, 
and so forth. This is not to say that 
much more complex documents are 
not regularly extracted from equip­
ment of this type; but more sophisti­
cated equipment, with a broader range 
of feature and function; is now avail­
able for those more difficult jobs. 

The simplest standalone mechanical 
systems are ,modified (Selectric-type) 
,typewriters such as those offered by 
CPT COorp., Savin, and Ty-Data. The 
group also includes the IBM memory 
typewriter with its 50 pages (and 
no more) of internal belt storage, and 
ranges through magnetic card, tape, 
and cassette products, including the 
IBM mag card line, offerings from Bur­
roughs/ Redactron, Xerox, Royal, Oli­
vetti, and A. B. Dick, plus a dozen or 
more additional manufacturers. (See 
Table 1.) 

Where word processing systems differ rather strongly from data processing systems is 
in the need to display the text being produced exactly as it will appear in print. This 
requirement leads to large displays capable of handling functions like superscripts, 
subscripts, and underlining. as this unit from Burroughs/Redactron is here. 
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Two standalone mechanical systems, 
the CPT 4200 and the Wang 1222 may 
be enhanced by the addition of a small, 
optional display, allowing text to be 
viewed by the operator, but this addi­
tion does not generally change the fea­
tures or function of the systems. 

Standalone display word processing 
equipment generally consists of a. dis­
play (from part of a line to a full 66-
line, legal-size page), married to mag­
netic media (frequently, but not al­
ways, floppy diskette) and some type 
of letter-quality printer, most often a 
Qume or Diablo daisywheel printer 
with output speeds of 30 to 55 CPS. 

Into this category also falls the new 
IBM line of System 6 equipment which 
includes a mag card interface and the 
IBM ink jet printer, with its faster speed 
(up to 92 cps and formidable format­
ting and output abilities (up to five 
character fonts on-line, two operator­
selectable paper trays, automatic enve­
lOpe-production) . 
Such~quiRment may have its text 

editing and otner-functions_hardwired 
or it may, in fact, be a small computer. 
Many systems use a combination of 
soft and hard functions and extensive 
use is made of read/write, read-only, 
and programmable read-only memory. 

Many small computer-based (or 
microcomputer-based) systems also 
have data processing capabiHties, 
which we will discuss in more detail 
later. In fact, many of these standalone 
display systems started life as informa­
tion processors (small business com­
puters), but their main marketing em­
phasis was changed or augmented to 

aim at word processing as the small 
computer business became more crowd­
ed and the word processing market 
offered exceptional opportunities for 
sales growth. 

Names in this part of the market are 
legion-and this is the fastest growing 
category of word processing equip­
ment, in terms of numbers of vendors. 
A sampling might include Vydec and 
Lexitron (full-page screens and first in 
this segment. of the market), Bur-

. roughs/ Redactron, 3 M/ Linolex, AES, 

Lanier, Base (serviced by Honeywell), 
DEC, IBM (both System32/wp and Sys­
tem 6), NBI, and many more. 

Standalone display systems are 
priced from $10,000 to about $20,000, 
with most systems somewhere near the 
$15,000 mark. (See Table 2.) 

A number of products in this cate­
gory (and in the preceding one) are 
direct crossovers from the. intelligent 
terminal portion of the data processing 
industry. While such products are not 
yet widely marketed in word process­
ing (and most are omitted from our 
tables here), interest in them will grow 
as user sophistication increases. A 
sttong influence in this area could be 
the realization that such terminals may 
also be used for data entry and decen-· 
tralized data processing. 

A few years ago, Shared logic word 
processing became a third category for 
word processing equipment. This term 
used to mean that a number of essen­
tially dumb terminals (usually printer­
terminals, but occasionally display ter­
minals) shared the capability and stor­
age of a central processing unit (usual­
ly some standard minicomputer, such 
as the DEC PDP-8). Additional storage 
(typically tape or disc) and printers 
(usually a mixture of typewriter quali-

The System 6, one of the latest offerings from the Office Products Div. of IBM, will 
have a strong impact on the market for two reasons: because it's from IBM, and be­
cause of its limitations. And the first reason is much stronger than the second. 

While the trend has been to crt-based work stations which can display a full page 
of text, the announced versions of IBM's display handle only eight lines. Similarly, 
the print quality of the ink jet-based document printer (right foreground) is not up to 
the standards of the firm's mag card typewriter (right background). 

The limitations will probably loosen the demands made on all systems. 
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ty medium-speed printers and draft 
quality high-speed printers) were also 
hung onto the system. 

Such systems offer the ability to 
share the cost of a sophisticated system 
over a number of stations and, there­
fore, can bring "per station" costs 
down considerably. With any shared 
system, of course, certain problems are 

, sure to appear-basically due to an 
increase in collisions as individual 
operators vie for processor time, stor­
age space, and printer priority . 

Some word processing manufactur­
ers have been better than others at 
solving such problems, but none of 
them could adequately answer one 
counterclaim of the standalone market­
eers: what happens when the whole 
system goes down and as many as 12 
or more stations are simultaneously 
unusable? A number of manufactur­
ers have answered this problem with 
cluster configurations, smaller shared 
logic systems with a maximum con­
figuration of typically four to eight 
stations. A few shared logic vendors 
have successfully suggested that their 
customers buy two or more clusters 
instead of a single, larger one; such 
systems design assures additional reli­
ability, since it is unlikely that more 
than one cluster will go down at a 
time. 

Another type of shared equipment 
has recently come onto the market; 
this is a distributed logic type of sys­
tem, where the intelligence (or at least 
some of it) resides at the terminals and 
the sharing that is done is basically a 
sharing of periphenils or jointly ac­
cessed storage and so forth. Some of 
the shared logic word processing man­
ufacturers include Daconics, DEC, 

General Computer Systems, LCS, and 
Information Control Systems as well as 
Wang (with its new cluster 20 and 
shared logic 30 . systems), Comptek, 
Edit Systems, and a few others. (Table 
3) . 

Also, since any minicomputer sys­
tem can be configured in. this fashion, 
a number of equipment manufacturers 
and systems houses are offering some 
sort of data processing system for 
which word processing is just another 
software application package. Such 
systems are not yet widely sold to word 
processing users, but are beginning to 
appear at word processing shows. They 
should become more popular, if the 
users are willing to give up the security 
of a "big"name, and the heavy support 
common iii the word processing mar­
ket, but rare in the minicomputer are­
na. 

Time-shared services are the fourth 
big classification in word processing 
marketing. A number of firms which 
sell time-shared services (Table 4.) in 
the data processing market also offer 
special advantages to word processing 
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customers. For example, if the user has 
need to occasionally make use of a 

,large, sophisticated word processing 
system, a service can give him a level 
of word processing he could never 
otherwise afford. Or the service may 
offer access to large data bases, main~ 
tained for ali interested customers, such 
as a library of engineering or architec­
tural specifications. Other services of­
fered to entice word processing cus­
tomers include output to photocompo­
sition, interface to telegram and mail­
gram programs, and low-cost, off-line 
storage of infrequently accessed infor­
mation. 

Time-shared word processing may 
also be the first (or at least an early) 
look at word processing for some com­
panies, since the only investment re­
quired is the purchase or rental of an 
appropriate terminal. 

Finally, a' large company might 
choose to implement its own time­
shared system. Software, such as 

The Magna I electronic typewriter from 
A. S. Dick is typical of the hardcopy word 
processing systems now most prevalent. 
It uses a magnetic card for storage and 
a daisywheel print element, and is priced 

'at just under $10,000. 

mM's ATMS, SUPERWYLBUR, Bowne's 
WORD ONE, and other packages, al­
ready exist for implementation on such 
large' computers as the IBM 360 and 
370. (Table 5.) A few firms already do 
this' variety of word processing and 
(from the questions I hear) a much, 
larger number of firms are interested. 

Here is an area in which the data 
processing manager will surely be in­
volved. It is likely that the word pro­
cessing tasks will share. the computer 
with other data processing jobs, and it 
will be the data processing manager's 
chore to predict whether his equipment 
can meet the performance standards 
the word processing department will 
require. 

Also, since the terminals used for 
input (and some output) will be inter­
facing the data processing equipment, 
the dp manager will want to have some 
influence on: their selection. At the 
very least, he will have to specify the 
communication protocols the' system 

TYPICAL STANDALONE HARDCOPY. WORD PROCESSING SYSTEMS 
NUMBER OF 
MAG. MEDIA PRINT 

MANUFACTURER' MODEL MEDIA STATIONS PRINTER' SPEED BASIC,PRICE 

CPT 4200 Cassetype cassette 2 Selectric or 15.5 or' $5,395 
daisywheer- 45cps 

A. B. DICK Magna I mag card: 1 daisywheel 45cps $9,800 

DTC Microfile diskette 2 or 4 daisywheel 45cps $7,785 

IBM O.P. DIV. MT/ST-II mag tape 1 Selectric 15.5cps $5,850 
MT/ST-IV magtape 2 Selectric 15.5cps $7,650 
MC/ST mag card 1 Selectric 15.5cps $7,200 
CMC/ST mag card 1 Selectric 15.5cps $9,550 
MC/ET mag card 1 Selectric 15.5cps $7,850 

. MC/A mag card 1 Selectric 15.5cps $10,400 
MC/ST-II mag card 2 Selectric 15.5cps $12,390 
MC/ST-II Comma mag card, 2 Selectric 15.5cps $15,960 
Memory Typewriter internal belt 1 Selectric 15.5cps $5,400 

OCI Veritext mag tape 1 daisywheel 30, 45cps $7,750,$8,575 

OLIVETTI S-14 mag cartridge 1 or 2 typebar 185wpm $7,495 
S-24 mag cartridge lor 2 typebar 185wpm. $8,055 

QUALTERM Typing Power 55 diskette 1 daisywheel . 55cps $8,970 

REDACTRON Single Card·S mag card 1 Selectric 15.5cps $7,295 
Dual Card·S mag card 2 Selectric . 15.5cps $8,870 
Single Tape-S cassette 1 Selectric 15.5cps $7,295 
Dual Tape-S cassette 2 Selectric 15.5cps $8,870. 
Power Typewriter mag card 1 Selectric 15.5cps $5,770 
Dual Media System mag card + 1 each . Selectric 15.5cps $9,070 

cassette 
ROYAL/LITTON CTS·I cassette 1 typebar 240wpm· $5,295 

CTS·II cassette' 2 . typebar 240wpm $6,995 

SAVIN 900 Word Master cassette 1 Selectric 150wpm $5,295* 

SPERRY-UNIVAC MT-100 cassette 1 Selectric 15.5cps $4,800 
MT-200 cassette 2 Selectric 15.5cps $5,400 
MC-IOO mag card 1 Selectric 15.5cps $4,800 
MC·200. mag card .2 Selectri~ 15.5cps . $5,400 

TRENDATA 1500 cassette 1 Selectric 15.5cps $5,600 
4000 cassette 1 or 2 daisywheel 30cps $5,150' 

TY-DATA Editer 3600/1 cassette 1 Selectric 15.5cps $6,700 
Editer 3600/2P cassette 2 Selectric 15.5cps $7,900 
EasY·Riter 4500 cassette 1 .. Selectric 15.5cps $3,995* 

" 
XEROX 800/122 ETS 1 daisywheel 30cps $11,100 cassette 

800/124 ETS . mag card 1 daisywheel 30cps $9,800 
800/126 ETS mag card 2 daisywheel 30cps $11,400 
800/128 ETS mag card 2 daisywh~el 30cps $11,780 

Table 1. * plus typewriter 
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can make available, so that the termi­
nals or standalone word processors 
which will interface with the data pro­
cessing system will be compatible. 

Who's in charge here? 
In most organizations, word process-

ing is a part· of office services, managed 
. by the· administrative staff. But even in 
these environinents, it is not unusual 
for the data processing staff to be in­
volved in equipment evaluation and se­
lection. While a data processing pro­
fessional is likely to be familiar with 
the kinds of hardware he is looking 
at-a printer is a printer and a diskette 
drive a diskette drive, to be sure-he 
must be aware of somewhat different 
word processing considerations in or­
der to make his experience with data 
processing hardware work for him in 
giving advice to the word processing 
manager. 

For instance, he will need to know: 
that word processing has much higher 
print quality requirements than most 
data processing applications. In many 
office situations, the system output 
must be a dead ringer for typed pages 
in order to be usable. The trend now is 
to accept less than typewriter quality 
for draft applications and to use matrix, 
non-impact, and other high speed 
printers where they will help get cor­
rected copy back to the author for 
further revisions as quickly as possible. 
Also, the advent (and nearly unques­
tioned acceptance) of the IBM ink jet 
printer, which offers attractive printout 
but can, on inspection, be identified as 
non-typewriter printing, indicates that 
a trade-off for speed versus quality is 
beginning to take place. 

Another difference between dp and 
wp is that word processing displays are 
not used only for verifying the text 
entered, or seeing the results of 
changes, or receiving information on 
system status. In many word processing 
applications there is a desire (often a 
genuine need) to see text as it will ap­
pear on output, in sufficient quantity to 
allow certain types of decisions or con­
firmations. This is the basic reason for 
the widespread appearance of full-page 
displays in word processing environ­
ments. 

Actmilly, except in situations where 
the arrangement of text on a page 
(layout) must be done on the screen, 
the need for a full-page display is not 
absolute. However, since the final ap­
pearance of the printed product is all­
important, a system with less than a 
full-page screen will need powerful 
software and a good set of formatting 
commands to assure attractive layouts. 
The user will have to feel certain that 
the final product will be of appropriate 
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quality even without seeing the com­
plete text before final printout. 

(An interesting footnote: In J anu­
ary, IBM announced a whole line of 
word p"rocessing equipment, the Series 
6, which employs an eight-line screen 
(six lines of text, two lines of format 
and status information), small even by 
partial-page standards. It is likely that 
within a year or two this announce­
mentwill have a-strong effect on the 
word processing marketplace and-as 
with other features IBM has "blessed" 
"-:'partial-page screens will be broadly 
accepted). . 

It looks like dp, and ... 
Even in their most common applica­

tions, the functions of word processing 
systems are coming to more closely 
resemble "ordinary" data processing. 
This is true of even that stereotype 
application of "personalized" letters 
where· fixed text is blended with names 
and addresses and other variable infor­
mation. Mechanical standalones allow 
an operator to manually type in vari­
ables or to switch between two media 
stations (one with a letter, one with" a 
listing). More sophisticated equipment 
allows the variables to be stored as 
fields of" a data base, with the coded 
letter accessing the proper field for the 
appropriate variable information. In 
some systems, the operator can apply 
logical considerations to the selection 
of addresses or perform masked sorts 
---':"all those with zip code 19102," or 
"everyone in Philadelphia with the title 
of vice president." 

Similarly, the longer the document, 
the more useful automated ("dp­
like") functions will be. Long,' fre­
quently revised documents call for au~ 
tomatic repagination routines, the abil­
ity to move blocks of text from page to 

page, and global (string) search rou­
tines, to allow changes to be made 
throughout a document, sometimes on 
a single command. Some sophisticated 
systems allow logical considerations to 
be applied to global search and replace 
routines ("change father to mother if 
it is followed by the indicated charac­
ter string," etc.). Even boilerplate ap­
plications, where the operator merges 
previously recorded text segments to 
create a new document, need good 
routines for storing and indexing seg­
ments (usually paragraphs) so that 
they may be combined into a new doc­
ument quickly and with minimum op­
erator activity. 

Then too, sort and select functions 
in newer wp systems allow lists to be 
created and updated. In many cases a 
list with a large number of fields can be 
stored, then selects" and sorts per­
formed to create a number of new 
reports. Information can be output in 
the desired order, with new headings, 
and in sophisticated formats. This too 
comes quite close to data processing 
functions. 

Some wp systems can perform a va­
riety of data processing activities as 
part of their standard software package 
or, in some cases; as a system option. 
The idea here is (it seems) to justify 
relatively expensive equipment by 
making it more useful to the firm. 
Some systems come complete with 
general ledger package software mak­
in'g them, in reality, small business 
computers. 

Almost all of the more popular sys­
tems come with communications op­
tions, allowing the word processor to 
transmit information to a large com­
puter. The results of this communica­
tion may become part of the main 
computer's data base, or may be com-

Shared logic wp systems, like the Visual Type System from Xerox/Dac~nics, have .come 
to closely resemble the minicomputer-based data entry systems used In the dp s~de of 
the house. For purposes of reliability and availabili~y, mult!ple smaller-t~an-maxlmum 
clusters of such stations are often installed, and-Just as In the dp environment-the 
trendnow seems to be toward decentralization. " 
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municated back to the word processor 
, as a report or other text. 

Applications cu~tomizing (read 
"software packages") also extends the 
market for word processing systems 
while simultaneously bringing them 
closer to the data processing world. 
One popular package allows a system 
to be used for personal time account­
ing, especially for law firms. In this 

environment, the system may be used 
part of the day for word processing 
(typically correspondence and creation 
of documents from stored boilerplate) 
then to keep track of which lawyer did 
which job for which client and for how 
long. (This is, of course, just another 
application for sort 'and select.) 

Such systems can also produce cal­
endars of past and future activity and 

determine case loads. A clerical em­
ployee can key in chargebacks (small 
expenses such as filing fees, photocop­
ies, postage, and so forth) so that these 
can later be sorted and entered against 
the appropriate client's account. 

Parallel evolution? 
The use of word processing in an 

organization is more than a decision to 

TYPICAL STANDALONE DISPLAY WORD PROCESSING SYSTEMS 
NO. OF 
MAG. MEDIA, PRINT BASIC 

MODEL DISPLAY MEDIA STATIONS PRINTER SPEED PRICE 

C AESDATALTD. AES-90 24x80 diskette 1 daisywheel 45cps, $17,400 

!,ARTEC INTERNATIONAL Display 2000 1 x 37 diskette 1 daisywheel 40cps $8,950 

fSASEINFORMATION Ultra-Text 24x80 diskette 2 daisywheel 30,45, $20,000 
iSYSTEMS 55cps 

'CPT' Disktype-8000 54x90 diskette 2 daisywheel 30,45, $13,900 
i 55cps 

iilATAPOINT Cassette '1100 12 x 80 cassette 2 various 30 to 60cps $8,040 
Diskette 1100 12 x 80 diskette 4 various 30to 60cps $14,680* 
2200 Cartridge 12 x 80 cartridge disc 2 various 30 to 60cps $13,297** 
Disc ' 
5500 Mass 12 x 80 disc 2 ,various 30 to 60cps $53,607*· 
Storage ~isc 

{DEC 24x80 diskette 2 daisywheel 45cps $22,600 

24x80 diskette 2 d~isywheel 45cps $19,800 

Display Text 56x80 diskette 2 daisywheel 55cps $13,990 

i:IB~'G.S.DIV. Systemj32WP 6x40 disc J: line printer 50·1551pm $38,380 
t", 
HBM-OP DIV~ 6/430 8 x83 diskette/ 1 ea. none $16,450 

mag card 

iIBIVI.()P.DIV. 8 x83 diskette 1 ink jet 92cps $28,000 

i:IBNi;OPI)IV. ' 6/450 8 x83 diskette/ 1 ea, inkjet 92cps $31~850 
mag card 

!l.ANIER LTE·1 24x80 diskette 1 daisywheel 45cps $17,400 
~ " 

'LCS: . CompuTEXT /1 24x80 disc 1 to 4 daisywheel 45cps ' $23,500 

I:LEXI1'RO·N. 911", 58 or66 x80 cassette 1 prop. typebar 150wpm $16,831 
920 58 or66x 80 cassette 1 daisywheel 38cps $15,950 

>":; 921 58or66 x 80 cassette 1 daisywheel 38cps $17,850 

IL~~dL~i··.l~'~ 
942 58 or 66x'80 cassette 2 daisywheel 38cps $20,600 

18x80 diskette 1 to 3 daisywheel 30, 45cps $15,500 
r~}'·/ 

lMCM cassette 2 daisywheel $12,000 

[MICOM. 2000 diskette 1 daisywheel 30, 55cps $16,900 

;NBI, diskette 1 daisywheel 30, 55cps $9,990 
disket~e 2 daisywheel 30,40, $15,490 

i~J~~t.~6· 
55cps 

WPS rnag card 1 daisywheel 45cps $17,400 

:Ql' QVLMC diskette l·to 4 daisywheel 45cps $15,150 
i/",: 

, lREDACTRON Redactor II cassette 2 daisywheel 45cps $16,500 

IJr~plVl" ' , Video Info. 24x80 diskette Ito 4 Selectric 15;5cps $13,995 
Pr()cessor 
Editerml 25x80 cassette 1 Selectric 15.5cps $6,995* 

\-,:,.. Editermll 25x80 diskette 1 Selectric 15.5cps $9,995~ 

11~~:~:i~K:: :~ordplex.l, 24x80 diskette 2 daisywheel 45cps $16,000 
I~Y.6·E~· .... , , 1146 64)( 96 diskette 1 daisywheel 45cps $17,400 

1200 64x 96 diskette 1 daisywheel 45cps $17,900 
1400., 64x96 diskette 2 daisywheel 45cps $18,700 

;WANG Word:' Pro~ 24x80 diskette 1 daisywheel 40cps $12,000 

1~~1i'~k> 
cessor 10 

2001/2002 24x80 diskette 2 daisywheel 55cps $13,500 
k' 

Table 2. 
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purchase hardware. The best, most 
carefully chosen hardware available 
cannot save the ship if the mariager 
does not simultaneously hire and train 
the right people and institute the right 
procedures. 

Up 'til recently, the design and im­
plementation of word processing or­
ganizations has been to some extent, a 
vendor-driven process. That is to say, 
in. order to justify the purchase of ex­
pensive equipment, the vendor at­
tempted to reorganize the office to en­
sure that the equipment would be used 
to its maximum potential-in the new 
environment the equipment would be 
productive and would justify further 
equipment expenditures with the .nat­
ural growth of a healthy business. 

Lately, however, word processing 
design has taken a different twist. Just 
as in dp circles, there has been a move 
away from large, centralized word pro­
cessing environments (unless the ap­
plication requires such an environ­
ment) and a'move toward small work 
groups, designed about the needs of an 
individual group or department, gener­
ally on a functional basis. 

In this environment, word process­
ing can be customized to better sup-:­
port the needs of individual principals. 
For instance, the equipment may be 
used, within the work group, to sup­
port calendar information and the cre­
ating and updating of data processing­
like reports, as well as for the more 
standard types of word processing us­
age. As this type of decentralized sys­
tem design grows, the equipment will 
be required to be more flexible and 
multipurpose, to allow its best use and 
easiest cost justification. -Not a few 
businesses have been quick to notice 
that using the system as a data. entry 
terminal (where the use for such a 
terminal is for only a small portion of 
the average work day) would help jus­
tify more sophisticated text editing 
equipment. 

Still, the need for intelligent proce­
dures and trained people will not di­
minish with the right systems design. 
Word processing is and will remain a 
service-oriented function, reqUIrmg 
equipment, staff, and procedures that 
are people responsive. The data pro­
cessing manager who takes the initia­
tive to learn this new application will 
have a better opportunity. for further 
professional. growth than the manager 
who avoids it. 

Word processing equipment has 
come a very long way from the MT/ST 

tapes of 1964 to the power of the 
System 6 announced in January. (Is it 
a mere coincidence that we can brack­
et an era in word processing with 
two IBM anouncements?) A host of 
equipment manufacturers now offer 
the power to intelligently and efficient­
ly fill our word processing needs. The 
task for the data processing manager 
therefore is twofold: to become edu­
cated about the word processing and to 
study the data and word processing' 
needs of his company as two pieces of 
the same puzzle, so that where joint 
solutions are proper, joint solutions 
will be attained. 

Word processing managers have al­
ready taken a big step in this direction, 
as their professional associations pre­
sent more and more programs on data 
processing topics, to acquaint their 
membership with the tools they will 
need to proceed in this direction. In­
creasingly, data prqcessing associations 
will present such seminars to their 
membership. 

The groundwork is being laid for 
what may turn out to be the key rela­
tionship in making the Office of the 
Future work. 

(Vendor Index starts page 72) 

TYPICAL SHARED-LO'GIC WORD PROCESSING SYSTEMS 
Max. No. BASIC 

MANUFACTURER MODEL CPU of Stations MEDIA PRINTERS DISPLAY PRICE 

AVIONICS Wordstream III Avionics 12 diskette daisywheel 57 lines x SO char $23,000 to 
140,000 

COMPTEK RESEARCH Accutext Data Gen. 12 disc daisywheel 27 lines x 74 char $50,000 to 
Barrister/300 Nova 200,000 

DACONICS (XEROX) . Visual·Type HP·2100A 10 disc daisywheel 44 lines x S5 char $45,000 to 
200,000 

DEC 102 DEC 2 diskette daisywheel 24 lines x SO char $29,000 

EDIT SYSTEMS TEXT Ed II 10 cartridge daisywheel 1 line x 32 char $17,690/ 
station 

GENERAL COMPUTER Data Text SL·400 GCS 10 disc character or 16 lines x 32 char $41,400* 
SYSTEMS line printer 

GENERAL COMPUTER Data Text SL·600 GCS 32 disc character or 16 lines x 32 char $73,600* 
SYSTEMS line printer 

GRAPHIC SYSTEMS System 1 Nova 1200 cassette Selectric $14,000 

HENDRIX 610P PDP 11/35 paper tape various $32,300** 
ELECTRONICS 

ICS Astrocom poD /1 ICS 12 disc daisywheel 24 lines x SO char $42,300 

ICS Word system 112 les 12 disc. daisywheel 24 lines x SOchar $32;SOO 

JACQUARD J·100 Jacquard 10 disc daisywheel 24 lines x SO char $lS,600 

LCS Compu-TEXT DEC 12 disc daisywheel 24 lines x SO char $62,000 

OMNITEXT Model 1500 Nova 1200 4 disc daisywheel. $13,900 

VENTEK (DENISON) Wordplex7 Wordplex 7 32 disc daisywheel . 24 lines x SO char $45,900 

WANG WP20 3 diskette . daisywheel_ 24 lines x SO char $1S,OOO 
WP30 14 diskette & disc. daisywheel 24 lines x SO char $30,000 

WORLD INFORMATION Terminal Data Interdata 716 32 disc daisywheel various $60,100* 
SYSTEMS System 

Table 3. 
* Plus printers and terminals. 
** With 2 terminals. 
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TYPICAL TIME-SHARED WORD PROCESSING SERVI'CES 
VENDOR 

ACTS COMPUTING 

ALPHATEXT, LTD. 

ANALYSIS AND PROGRAMMING CORP. 

BOWNE TIME SHARING 

COMPUTER INNOVATIONS 

COMPUTER SHARING SERVICES 

CYBERSHARE LTD: 

DATA-TEK 

FIRST DATA 

HDR SYSTEMS 

MANAGEMENT SYSTEMS 

ONLINE SYSTEMS 

OPTIMUM SYSTEMS 

PROPRIETARY COMPUTER SYSTEMS 

RAPIDATA 

I. P. SHARP 

STANFORD RESEARCH INSTITUTE 

TELECOMMUNICATIONS INDUSTRIES 

UNIVERSITY COMPUTING 

Table 4. 

CPU 

H430, H440 

IBM 360/65 

IBM 360/65, 

IBM 370/155 

IBM 360/55 

H-6000 

CDC 6500 

XDS Sigma 9 

DEC PDP-10 

CDC 6400 

IBM 370/168 

DEC PDP·10 

IBM 370/168 
IBM 360/65 

IBM 360/.65 

H437 

IBM 360/75 

DEC PDP-10 

I nterdata 55 
IBM 370/155, 

DEC PDP-9 

SERVICES OFFERED 

text editing 

text editing, photocomposition, information retrieval, . 
labels, personalized letters, specification writing 

text editing, personalized letters, remote job entry, 
file inquiry, photocomposition 

text editing, photocomposition, trade notification, 
direct mail 

text editing, specification writing 

text editing 

text editing 

text editing 

text editing 

text editing, typesetting 

text editing 

text editing, specifications 

text editing 

text editing, specification writing 

text editing 

te"xt editing 

text editing', docume'nt storage, COM 

electronic mail 

text editing 

TYPI'CAL WORD PROCESSING SOFTWARE PACKAGES 
VENDOR PACKAGE HARDWARE BASIC PRICE 

Bancroft LTRLST letter writer IBM System/3'Model.10 $275 (perpetual lease) 

Bowne Time-Sharing WORD/ONE text editor IBM 360/370' $1,200/month 

Bristol Mailing List':"'Letter Writer Datapoint 1100/2200 $275-$400 (purchase) 

Commercial Systems Generalized Letter Writer IBM 360/370 $3,500 (purch;:lse) . 

Computer Dynamics 'Letter Writer IBM 360/370 $8,500 (perpetual lease) 

Data Technology' DFMS text processing system IBM 360/370 $75/month (one-year lease) 

Franklin Data ALPS letter writer IBM 360/370 $9,750 (purchase) 

IBM-D.P. Div. ATMS word processing system IBM 370 . $378-$540jmonth* 

TTF word composition for IBM 370 $3,350/month*· 
p hototypesetti ng 

IBM-G.S.Div. Letter Writer with Variable Insertion IBM System/3 $121/month* 
Upper/Lower Case Letter Writing IBM System/3(disc) $76/month (S/3); 

$145/month (S/370) 

Occidental Computer MAIL·ALL letter writer and 
mailing system 

IBM 360/370 $660 (purchase) 

On-Line Business Systems WYLBUR text·editingand 
job entry system 

IBM 360/370 $17,500 (purchase) 

Optimum Systems SUPERWYLBUR word processing and IBM 360/370 $25,000-$30,000 
job entry system (perpetual license) 

Satellite' Computing FURS letter writer (especially for fund 
raiSing organizations) 

IBM 360/30; IBM 370/125 $9,200 (purchase) 

Systems Technology DOCPREP text editor and formatter Data General, H-P, DEC $350 (purchase) 

Westinghouse DOKUMNTR text editor IBM 360/370 $1,000 (perpetual lease) 

Words & Figures SCRIBLE interactive crt-oriented 
"text editor 

Datapoint 2200 $4,060-$5,600 (purchase) 

Table 5. * fully paid in 12 months 
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Word Processing 
Vendor Index 

For more information about word processing hardware, 
software, or services either contact the vendors listed 
below or circle the appropriate number on the reader 
service card bound into this issue. 

CPT Corporation 
1001 S. 2nd Street 
Hopkins, MN 553f1:3 
(612) 935-0381 
CIRCLE 416 ON READER CARD 

Cybershare Limited 
550 Berry Street 
Winnipeg, Manitoba R3H OR9, 
Canada 
(204) 786-5831 
CIRCLE 417 ON READER CARD 

Daconics 
(subsidiary of Xerox Corp.) 
925 Thompson Place 
Sunnyvale, CA 94086 
'(408) 734-4800 
CIRCLE 418 ON READER CARD 

Acts Computing Corporation 
29200 Southfield Road 
Southfield, MI 48076 

See Analysis and Programming Datapoint Corporation 
Corporation 9725, Datapoint Drive 

San Antonio, TX 78284 
(313) 557-6800 
CIRCLE 400 ON READER CARD 

Bedford Computer Systems, Inc. (512) 696-4520 
Three Preston Court CIRCLE 419 ON READER CARD 

First Data Corporation 
400 Totten Pond Road 
Waltham, MA 02154 
(617) 890-6701 
CIRCLE 428 ON READER CARD 

Franklin Data Services Corp. 
1 Franklin Square 
Springfield, IL 62704 
(217) 528-2011 
CIRCLE 429 ON READER CARD 

General Computer ISystems, 
Inc. (GC/S) 
16600 Dooley Road 
Addison, TX 75001 
(214) 235-5800 
CIRCLE 430 ON READER CARD 

Graphic Systems, Inc. 
801 Second Ave. 
New York, NY 10017 
(212) 686-9006 
CIRCLE 431 ON READER CARD 

HDR Systems, Inc. 

AES Data Limited 
570 McCaffrey Street 
Montreal, Quebec H4TINl, 
Canada 

Bedford, MA 01730 
(617) 275-0870 
CIRCLE 408 ON READER CARD 

8404 Indian Hills Drive 
Data Technology Industries, Inc. Omaha, NE 68114 
6611 Kenilworth Ave. (402) 393-5775 

(514) 739-2711 
CIRCLE 401 ON READER CARD 

Alphatext Limited 
233 Gilmour Street 
Ottawa K2P aPI, Canada 
(613) 237-7321 
CIRCLE 402 ON READER CARD 

Analysis and Programming 
Corporation (APC) 
423 State Street 
Beloit, WI 53511 
(608) 365-2206 
CIRCLE 403 ON READER CARD 

Artec International Corporation 
Charleston Business Park 
2432 East Charleston Road 
Mountain View, CA 94043 
(415) 321-3300 
CIRCLE 404 ON READER CARD 

Bowne Time Sharing, Inc. 
345 Hudson Street 
New York, NY 10014 
(212) 952-4400 
CIRCLE 409 ON READER CARD 

'Bristol Information Systems, 
Inc. 
P.O. Box 2133 
56 North Main Street 
Fall River, MA 02722 
(617) 679-1051 
CIRCLE 410 ON READER CARD 

Burroughs/Redactron---. 
See Redactron 

Commercial Systems 
Consultants 
3246 McKinley Drive 
Santa Clara, CA 95118 
(408) 246-1800 
CIRCLE 411 ON READER CARD 

Automatic Electronic Systems---. Comptek Research, Inc. 
See AES Data Limited 445 -Cayuga Road 

Buffalo, NY 14225 

Avionic Products Engineering 
Corporation 
Ford Road 
Denville, NJ 07834 
(201) 627-6207 
CIRCLE 405 ON READER CARD 

Bancroft Computer Systems 
1200 North 18th Street 
Monroe, LA 71201 
(318) 388-2236 
CIRCLE 406 ON READER CARD 

Base, Inc. 
437 Madison Ave. 
New York, NY 10022 
(212) 421-4307 
CIRCLE 407 ON READER CARD 

Beloit Computer Center, Inc.-

72 

(716) 633-2400 
CIRCLE 412 ON READER CARD 

Computer Dynamics, Inc. 
100 Hegenberger Road 
Oakland, CA 94621 

, (415) 635-5800 
CIRCLE 413 ON READER CARD 

Computer Innovations 
Suite 401 
70 West Hubbard Street 
Chicago, IL 60610 
(312) 329-1561 
CIRCLE 4.14 ON READER CARD 

Computer Sharing Services, Inc. 
, 2498 West Second Avenue 

Denver, CO 80223 
(303) 934-5747 
CIRCLE 415 ON READER CARD 

Riverdale, MD 20840 
(301) 779-8828 
CIRCLE 420 ON READER CARD 

Data Tek Corporation 
University City Science Center 
3401 Market Street 
Philadelphia, PA 19104 
(215) 349-9900 
CIRCLE 421 ON READER CARD 

Data Terminals & 
Communications 
1190 Dell Ave. 
Campbell, CA 95008 
(408) 378-1112 
CIRCLE 422 ON READER CARD 

A. B. Dick Company 
5700 West Touhy Ave. 
Chicago, IL 60648 
(312) 763-1900 
CIRCLE 423 ON READER CARD 

Digital Equipment Corporation 
Maynard, MA 01754 
(617) 897-5111 
CIRCLE 424 ON READER CARD 

Display Text Corporation 
1420 "N;' Street, N.W. 
Suite CCT-2 
Washington, DC 20005 
(202) 785-5173 
CIRCLE 425 ON READER CARD 

Edit Systems, Inc. 
,1353 Main Street 
Ann Arbor, MI 48104 
(313) 769-5720 
CIRCLE 426 ON READER CARD 

Ediyper Systems Corporation 
(subsidiary of Tycom) 
26 Just Road 
Fairfield, NJ 07006 
(201) 227-4141 
CIRCLE 427 ON READER CARD 

CIRCLE 432 ON READER CARD 

Hendrix Electronics 
Grenier Industrial Park 
645 Harvey Road 
Manchester, NH 03103 
(603) 669-9050 
CIRCLE 433 ON READER CARD 

mM Corporation 
General Systems Division 
5775 D Glenridge Dr. NE 
Box 2150 
Atlanta, GA 30301 
(404) 256-7000 
CIRCLE 434 ON READER CARD 

IBM Corporation 
Data Processing Div. 
1133 Westchester Ave. 
White Plains, NY 10604 
(914) 696-1900 
CIRCLE 435 ON READER CARD 

IBM 
Office Products Division 
Parsons Pond Drive 
Franklin Lakes, NJ 07417 
(201) 848-1900 
CIRCLE 436 ON READER CARD 

Information Control Systems, 
Inc. ., 
P.O. Box 281 
Ann Arbor, MI 48107 
(313) 761-1600 
CIRCLE 437 ON READER CARD 

Jacquard Systems 
2502 Broadway 
Santa Monica, CA 90404 
(213) 829-3493 
CIRCLE 438 ON READER CARD 

Lanier Business Products 
1700 Chantilly Drive, NE 
Atlanta, GA 30324 
(404) 321-0911 , 
CIRCLE 439 ON READER CARD 

DATAMATION' 
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VENDOR 
INDEX 

LCS Corporation 
31 Elm Street 
Springfield, MA 01103 
(413) 781-6741 
CIRCLE 440 ON READER CARD 

Lexitron Corporation 
9600 DeSoto Ave. 
Chatsworth, CA 91311 
(213) 882-5040 
CIRCLE 441 ON READER CARD 

Linolex Systems, Inc. 
Subsidiary of 3M Company 
5 Esquire Road 
North Billerica, MA 01862 
(617) 667-4151 
CIRCLE 442 ON READER' CARD 

Management Systems 
Corporation 
125 North State Street 
Salt Lake City, UT 84103 
(801) 531-1122 
CIRCLE 443 ON READER CARD 

MCM Computers, Inc. 
2125 Center Ave. 
Fort Lee, NJ 07024 
(201) 944-2737 
CIRCLE 444 ON READER CARD 

Micom Data Systems Ltd. 
447 Saint Helen Street 
Montreal, Quebec H2Y 2K9, 
Canada 
(514) 288-8373 
CIRCLE 445 ON READER CARD 

NBI 
5595 East Arapahoe Ave. 
Boulder, CO 80303 
(303) 444-5710 
CIRCLE 446 ON READER CARD 

Norelco/Phillips 
See Phillips Business Systems 

Occidental Computer Systems, 
Inc. 
10202 Riverside Drive 
North Hollywood, CA 91602 
(213) 763-5144 
CIRCLE 447 ON READER CARD 

Office Communications, Inc. 
766 Palomar Ave. 
Sunnyvale, CA 94086 
(408) 739-2373 
CIRCLE 448 ON READER CARD 

Olivetti Corporation of America 
500 Park Ave. 
New York, NY 10022 
(212) 371-5500 
CIRCLE 449 ON READER CARD 

Omnitext, Inc. 
P.O. Box 2090 

74 

Ann Arbor, MI 48108 
(313) 769-9202 
CIRCLE 450 ON READER' CARD 

On-Line Business Systems, Inc. 
115 Sansome St. 
San Francisco, CA 94104 
(415) 391-9555 
CIRCLE 479 ON READER CARD 

On-Line Systems, Inc. 
115 Evergreen Heights Drive 
Pittsburgh, PA 15229 
(412) 931-7600 
CIRCLE 451 ON READER CARD 

Optimum Systems Incorporated 
2801 Northwestern Parkway 
Santa Clara, CA 95051 
(408) 987-4444 
CIRCLE 452 ON READER CARD 

Phillips Business Systems 
. 175 Froehlich Farm Blvd. 

Woodbury, NY 11797 
(516) 921-9310 
CIRCLE 453 ON READER CARD 

Phoenix Data Ltd.­
See Cybershare Ltd. 

Proprietary Computer Systems, 
Inc. 
16625 Saticoy Street 
Van Nuys, CA 91405 
(213) 871-8221 
CIRCLE 454 ON READER CARD 

QI Corporation 
6 Duban Court 
Farmingdale, NY 11735 
(516) 293-0700 
CIRCLE 455 ON READER CARD 

Qualterm Terminals 
2007 O'Toole Ave. 
San Jose, CA 95131 
(408) 263-7800 
CIRCLE 456 ON READER CARD 

Rapidata, Inc. 
. 20 New Dutch Lane 
Fairfield, NJ 07006 
(201) 227-0035 
CIRCLE 457 ON READER CARD 

Redactron Corporation 
100 Parkway Drive South 
Hauppauge, NY 11787 
(516) 543-8700 
CIRCLE 458 ON READER CARD 

Royal Typewriter 
Division of Litton Industries 
150 New Park Ave. 
Hartford, CT 06106 
(203) 523-4881 
CIRCLE 459 ON READER CARD 

Satellite Computing Corporation 
3330 North Central Ave. 
Phoenix, AZ 85012 
(602) 264-9301 
CIRCLE 460 ON READER CARD 

Savin Business Machines 
Corporation 
Columbus Ave. 

Vallhalla, NY 10595 
(914) 769-9500 
CIRCLE 461 ON READER CARD 

University Computing Company 
P.O. Box 6171 
Dallas, TX 75222 
(214) 655-8822 

I. ·P. Sharp Associates Ltd. ' 
Suite 1400. 

CIRCL~ 470 ON READER CARD 

145 King Street West 
Toronto, Ontario M5H U8, 
Canada 

Ventek Computer Systems, Inc. 
31829 West La Tienda Drive 
Westlake Village, CA 91361 
(213) 889-4455 (416) 364-5361 

CIRCLE 462 ON READER CARD 

Sperry Univac 
Office Machines Division 
P.O. Box 1000 
Blue Bell, PA 19422 
(215) 542-4180 
CIRCLE 463 ON READER CARD 

CIRCLE 471 ON READER CARD 

Vydec, Inc. 
130 Algonquin Parkway 
Whippany, NJ 07981 
(201) 386-9191 
CIRCLE 472 ON READER CARD 

Stanford Research Institute 
Augmentation Research Center 
333 Ravenswood Ave. 

Wang Laboratories 
836 North Street 
Tewksbury, MA 01876 
(617) 851-4111 

Menlo Park, CA 94025 
(415) 326-6200 
CIRCLE 464 ON READER CARD 

Systems Technology, Inc. 
107 Sachem Street 
New Haven, CT 06511 
(203) 623-7373 
CIRCLE 465 ON READER CARD 

CIRCLE 473 ON READER CARD 

Westinghouse Electric 
Corporation, Computer and 
Instrumentation Division 
2040 Ardmore Blvd. 
Pittsburgh, PA 15221 
(412) 256-5583 
CIRCLE 474 ON READER CARD 

Words & Figures 
Telecommunications Industries, 
Inc. 

,Professional Building, Suite 411 
Monterey, CA 93940 

. 7670 Old Springhouse Road 
McLean, VA 22101 

(408) 649-1122 
CIRCLE 475 ON READER CARD 

(703) 893-2400 
CIRCLE 466 ON READER CARD 

3M/Linolex-See Linolex 

Trendata Corporation 
610 Palomar Ave. 
Sunnyvale, CA 94086 
(408) 732-1790 
CIRCLE 467 ON READER CARD 

World Information Systems, 
Incorporated 
17501 South Figueroa Street 
Gardena, CA 90248 
(213) 532-6730 
CIRCLE 476 ON READER CARD 

Tycom Systems Corp'oration 
26 Just Road 

Xerox Corporation 
Xerox Square 
Rochester, NY 14644 
(716) 423-9200 
CIRCLE 4n ON READER CARD 

Fairfield, NJ 07006 
(201) 227-4141 
CIRCLE 468 ON READER CARD 

. Ty-Data, Inc. 
109 Northeastern Blvd. 
Nashua, NH 03060 
(603) 889-1155 
CIRCLE 469 ON READER CARD 

Xerox/Daconics­
See Daconics 

Xmark Corporation 
1539 Superior Ave. 
Costa Mesa, CA 92627 
(714) 646-7466 
CIRCLE 478 ON READER CARD 

Mrs. Wohl is the word processing 
editor for "Data pro Reports on Of­
fice Systems," a technical refer­
ence service published by Datapro 
Research Corp. She also presents 
seminars on hardware selection and 
equipment trends for the Inter­
national Word Processing Assoc. 
and other educational or profes­
sional groups, and serves as a spe­
cial advisor to the newly formed 
IWP Manufacturers' Advisory Coun­
cil. She is currently the president of 
the Greater Philadelphia Chapter of 
the IWPA. 
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INNOVATIONS FROM Adverttsement 

HEIlETT-PACKIID 

COMPUTER 
Customers demand the increased 

performance benefits of new technology 
without losing the software investment 
made through the years. Then, compu­
ter purchases are ongoing investments 
and not a series of capital losses; As the 
advances of technology are inevitable, the 
engineers at Hewlett-Packard believe in 

products capable of taking advantage of 
technology as it becomes available. This 
fundamental view plans for technology 
and not for obsolescence. 

Since the introduction in 1971 of 
the first 21XX Series family member, the 
2100, the infusion of new technologies 
has permitted the family to average a 

30% yearly price decrease. By 1974 and 
the introduction of the 21 MX, the family 
instruction set had been dramatically ex­
panded to take advantage of the new 
technology of microprogramming. The 
price and reliability benefits of the new 
semiconductor memory were also made 
available. ,New peripherals were added, 

NEI VMT PROCESSOR INCREASES PERFORMANCE 70" TO 100" 
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Advertisement 

for example those using the latest high­
density disc technology. All the while, easy 
and compatible upgrade paths were 
available to HP's long-term, committed 
customers. 

This history continues with the 
newest processor-the 21MX E-Series. 
The X-E is a more powerful implementa­
tion of the proven 21XX architecture. 
Through a combination of updated tech­
nologies and design innovations, the 
21MX E.:Series achieves a 70%-100% 
performance increase over the 21 MX. 

DESIGN INNOVATIONS 

Variable Microcycle Timing. The 
micro-instructions of a control processor 
do not all need the same amount of time 
to execute. Ignoring this, most micropro­
grammed computers simply define the 
micro-instruction execution time as that 
of the longest micro-instruction. This 
wastes time. A sign test operation on a 
register, for example, may require only 
60% of the time it takes to output a con­
trol processor register to an I/O device 
interface. 

An innovation from Hewlett-Packard, 
Variable Microcycle Timing (VMD prevents 
this waste of time by adding instruction 
monitor and control logic. With this logic, 
the control processor's cycle time is 
dynamically altered to match the time 
required by the current micro-instruction. 

HP simplified VMT by dividing 

TECHNOLOGY DRIVES PRICES 
DOWN, DOWN, DOWN ... 

4.00 

3.00 

2.00 

1.00 

2116A 

Com puler 
Price 
Curve 

66 67 68 69 70 71 72 73 74 75 76 

Years 

micro-instructi0ns into two classes-those 
executing at less than 175NS and those 
executing at between 175NS and 280NS. 
Through a carefully optimized design, this 
innovative two-class VMT approach 
achieved an overall 30% increase in 
21MX system performance-all at an in­
significant increase in hardware cost. 

Asynchronous Memory. Mem­
ory technology is changing at a tremen­
dously rapid rate. Consequently, users 
want assurance that their computers will 
be able to take advantage offaster, larger, 
more reliable and less expensive mem­
ories as they become available. 

In a microprogrammed computer, 
like the 21MX E-Series, using fully asyn­
chronous interface with memory is an 
innovation that permits the use of new 
memory technology. An asynchronous 

MODERN TECHNOLOGY 

The E-Series takes full advantage 
ofthe latest developments in technology 
to provide maximum performance, yet 
maintains a high standard of reliability. 
The E-Series uses the latest MSI tech­
nology, Schottky TTL IC's, and fast· 4K 
RAM memory to implement the 21 XX 
family architecture. For performance, 
fast Schottky IC's are used on critical 
data paths; for reliability and economy, 
low-power Schottky lC's are used where 
speed is not critical. The result is a state­
of-the-art implementation of the 21MX 
architecture that will allow systems to 
keep pace with requirements for many 
years. 

system is flexible enough to interface 
with a wide variety of memory systems 
that take advantage of changing mem­
ory chip technology. The E-Series per­
formance, then, will dramatically increase 
simply by changing memory boards. 

In an asynchronous system, mem­
ory takes only the amount of time required 
to perform a read or write operation, then 
immediately informs the processor that 
it is available again as a system resource. 
Thus, the E-Series control processor can 
efficiently execute micro-instructions that 
do not use memory while memory, in 
parallel, is busy with a previous request. 
Asynchronous memory is a truly adaptive 
design that will allow the 21MX E-Series 
to continually take advantage of faster 
memory. 

FIXED VS VARIABLE MICROCYCLE TIMING 

325 NS 
Load Register 

325 NS 
Add Register 

325 NS 
Test Result 

M-Series 
FIXED TIME 

E-Series 
VMT 

J 1 

280NS 
Load Register 

I I 
175 NS 175 NS 

Add Register Test Result 
I I I I 

I 

1 1 1 

JI ___ I I I I I+-4 '---:f~::----+·' 

Total 975 NS 

Total 975 NS 

Thanks to a technique known as VARIABLE MICROCYClE TIMING and other innovations the 21MX E-Series provides 
up to 100% performance improvement over the earlier 21 XX family members. VMT dynamically defines the micro­
instruction execution times. This results in time savings on shorter executing operations. . 

HEWLETT~PACKARD COMPUTER ADVANCES 
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: 1IIIVI111IS II USEIIICIIPIIIIIIIIII 
Over 13,000 HP installations have 

. user microprogram mabie computers. All 
I 21XX family members since the 2100 
I are microprogrammable. This ftexible tool 
I has been used by customers to increase 
I the performance, security and flexibility 
I of their systems. And HP has worked 

closely with users in an effort to acquaint 
them with this tool. As the result of this 
contact with our users, we have learned 
much to help us make the 21 MX E-S~ries 
microprogrammability more powerful and 
easier to use. 

First is a basic increase of control 
I processor address space to 16K words, 

of which 8.5K words are available for large 
user microprograms. This innovation 
speeds execution of subroutines by 3 to 
20 times over standard assembly lan­
guage implementations. Second, as the 
X-E supports multilevel stacked sub­
routine calls, it is possible to construct 
complex programs that use standard E­
Series microprograms like floating point, 
memory management, integer arithmetic, 
and bit or byte manipulation routines. 
Third is a set of microprogramming soft­
ware. 

USER MICRO-PROGRAMMING 
SOFTWARE TOOLS 

Making user microprogramming 
as simple as assembly language pro­
gramming is the. accomplishment of a 
new microprogramming support package 
that runs under HP's Real Time Executive 
(RTE) operating system. It provides a full 
symbolic assembler, a debug editor, and 
load utilities in conjunction with a new 
1K word Witable Control Store (WCS). 
Now users can develop, assemble, edit, 
and test microprograms on line. 

One of these utilities enables 
dynamic swapping of microprograms 
from main memory or a peripheral disc 
into Writable Control Store. A driver treats 
WCS as an allocatable system resource 
and resolves contentions between users. 
Control store can be used as a system 
resource to speed execution of critical, 
on-line routines. With this dynamic swap­
ping of microcode in and out of control 
store, the user has unlimited microcode 
capability. 

Microprograms may be stored 
and used in Writable Control Store or, . 
through another utility program, may be 
stored on tapes for production of 1 K or 
4K bit PROMS. PROM-based programs 
may then be mounted on standard con­
trol store cards supplied by HP. Much like 
library routines, these microprograms 
may then be called from high level lan­
guages like Fortran, Basic, Algol, or As­
sembly Language and shared among 
all users of the system to speed program 
execution. MICROPROGRAMMING-ON-LlNE, OFF-LINE. 

Interactive microprogramming makes microcoding simpler, more organized, 
and helps to retain records. The number of steps in writing a microprogram 
is reduced, as is the probability of error. Delays associated with batch pro­
cessing are gone. 

HEWLETT-PACKARD COMPUTER ADVANCES 
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.With the ease of a finger switch, a user can invoke a confidence check on 90% 
of the 21MX E-Series' circuitry. 

SYSTEM GROWTH POWER 
E-Series users have a computer 

whose power can be increased at will 
through microprogramming.Two innova­
tive features, the Microprogrammable 
Block I/O (MBIO) and the Microprogram­
mabie Processor Port (MPP), provide high 
speed data and control channels which, 
with microprograms, provide for both I/O 
and processor growth power.This means 
increased I/O throughput and process­
ing efficiency. 

1/0 Growth Power. MBIO pro­
vides for greater I/O throughput than 
standard I/O methods. MBIO is an addi­
tionall/O channel capable oftransferring 
blocks of data at rates of up to 3.1 million 
bytes per second or 50% faster than the 
normal DMA transfer rate. MBIO is con­
trolled by a user-written microprogram 
that can be tailored to specific applica­
tions. The controlling microprogram can 
be short and simple for fast data transfers, 
or more intelligent for applications that 
require special character recognition, 
combined address/data transfer, byte 
packing, and so on. . 

Processor Growth Power. MPP 
also provides a means to greater system 
efficiency through microprogramming. 
But, unlike MBIO, MPP doesn't use the 
I/O structure Of the E-Series; rather, it gives 

users a direct window to the 5.7 mega­
word-per-second main data bus of the 
E-Series. This direct connection allows 
extremely high speed data transfers. Front . 
end or parallel processors, such as array 
processors, high speed AID converters, 
arithmetic processors, high speed scan­
ners and Fast Fourier Transform proces­
sors may be directly connected to the 
E-Series via the MPP. MPP is a whole 
new way of interfacing processors. Inter­
action between the E-Series and exter­
nal processors occurs at very high speeds, 
and can be controlled as precisely as 
necessary with a user-written micro­
program. 

The 21 MX E-Series is available 
in two models-the 2109A, at $5850, has 
up to five memory modules and nine I/O 
slots; and the 2113A, at $6850, has up 
to ten memory modules and fourteen I/O 
slots (U.S. domestic prices only). Discount 
schedules are available for OEMs. The 
E-Series has been in HP 1000 systems 
shipped since last November. Currently, 
deliveries are within eight weeks. ~ 

For more technical information 
on the 21MX E-Series, simply request 
a copy of the HP Journal, (circle A) or for 
further product information, circle B on 
the attached reply card. 

SELF TEST CHECKS HARDWARE 
AND SPEEDS REPAIR 

Self test, a microprogrammed 
feature standard on all E-Series com­
puters, rerforms a confidence check on 
90% 0 the computer's circuitry either 
automatically on initial program load, or 
manually on demand from the front panel. 
In a matter of milliseconds, self-check 
diagnostics test the processor's data 
paths, registers, and memory. Self test 
can also be looped continuously to exer­
cise computers at any stage of system 
integration. 

Upon termination of a self test 
operation, the computer's front panel dis­
play either indicates a successful comple­
tion or notes problem areas, helping the 
user or HP's service engineers to isolate 
and repair faulty assemblies quickly. 
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21MX E-Series provid,e for both 1/0 
and processor growth power with 
two innovations: the Microprogram­
mabie Block 1/0 (MBIO) and the Mi­
croprogrammable Processor Port 
(MPP). 

OIl-LIIiE/OII-LOCITIOIIIITI COLLECTIOII 
A noted industry expert in manu­

facturing control, George W Plossl, in his 
latest book, states that the last remaining 
frontier for profit gains is in tightening 
control of the manufacturing process. 

Inventory investments can be re­
duced and greater production returns 
can result from wise operational deci­
sions based on a detailed knowledge of 
the status and flow of production. Com­
puters and information control systems 
are an appropriate tool for achieving such 
careful and thorough monitoring. But 
such systems are only as valid as their 
data; thus the need for accurate and time­
ly data collection. 

HEWLETT-PACKARD COMPUTER ADVANCES 

The best approach to collecting 
such data is to capture it on-line, on­
location, at its source. And one of the 
best systems for capturing this source 
data is a combination of the new Hewlett­
Packard 3070 Real Time Applications 
Terminal and an HP 1000 system. The 
HP 3070 can be operated simply and 
easily by personnel who have no com­
puter experience. 

The HP 3070 recognizes two 
realities of the source data entry environ­
ment. First, more than likely, those people 
who are data sources have little, if any, 
computer sophistication or knowledge. 
Any device they use should be unimpos-

ing and easy to operate. Second, as the 
sources are usually scattered, the data 
entry terminals must be dispersed eco­
nomically. 

Gone is the hunt and peck method 
of searching for keys. The 3070 keyboard 
is simple, unassuming, and clearly marked. 

, Specially prepared label paper can be 
custom lettered with recognizable calls 
and placed under protective plastic.-Ten 
special function keys are software-inter­
preted so the user's single key stroke 
conveys an informative message .. A set 
of fifteen tutorial prompting lights can be 
computer-controlled to guide the novice 
user's input sequence and to communi-
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cate warnings or special requests. A 
numeric display is positioned to be visible 
over a wide viewing angle. 

THE TAILORABLE HP 3070 
The new HP 3070 Data Entry Termi­
nal can be tailored for use in various 
aspects of manufacturing operations 
such as inventory status; cost ac­
counting; production testing and 
reporting; order tracking and status; 
and maintenance reporting. Using 
convenient, quick-change paper in­
serts, the Special Function Keys and 
Prompting' Lights may be custom 
labeled to suit a specific application. 
Connection to the HP 1000 via Serial 
Link Cable is a quick and simple plugl 
unplug. As each HP 3070 terminal is 
independent, location changes can 
be made without disrupting the net­
work. 

MULTI-DROP SAVINGS 
The HP 3070 data collection net­

work is based on a multi-drop concept. 
Unlike traditional systems where soft­
ware accounts for all terminal handling, 
some of these tasks are accomplished 
by hardware, specifically by the HP com­
puter interface card (controller. board). 
Although this capability may vary with 
individual applications, the multi-drop 
concept allows as many as 56 HP 3070 
terminals to be physically connected to 
a single, twisted-pair cable called a Se­
rial Link Cable, which in turn connects 
to a single HP controller board in the HP 
1000 system. The data entry network can 
extend as far as 4Km (2.4 miles), and 
terminals can be conveniently connect­
ed anywhere along the cable. 

Cost savings resulting from a multi­
drop approach are clear. One cable is 
used, not many. And the HP Serial Link 
Cable is not an expensive one to begin 
with. Cumbersome, costly cable installa­
tions are not necessary. One single board 
controls the entire network of HP 3070's 
and eliminates the expensive hardware 
common in traditional systems where 
each terminal must have its own con­
troller interface. 

MULTI-DROP FLEXIBILITY 
In the flux of a manufacturing 

environment, it is important- not to be 
restricted by an inflexible data collection 
system. And there must be potential for , 
expandability and response to growth 

possibilities. Such flexibility is an integral 
part'of an HP 3070 network, for each HP 
3070 terminal is completely independent 
of the others.Asthe computer addresses 
and polls each terminal separately, neither 
the computer system nor the network _ 
is disturbed by an addition or location 
·change of terminals. Terminals are con­
nected and disconnected easily. Simply 
plug and unplug the HP 3070 from the 
Serial Link; the connection box is much 
like the phone jack in homes. 
HP-IB COMPATIBILITY 

Further expansion of a data entry 
network is possible since the HP 3070 
includes the necessary commands and 
protocol to communicate with HP-IB* 
compatible devices. Thus, the HP 3070 
can be used, not only for manual input 
of data, but also as a device to input data 
that is already in machine readable form. 
Data generated from an HP-IB instrument 
or instrument cluster can be entered into 
a system with an HP 3070. 
"ERROR FREE" DATA TRANSMISSION. 

Assuring that data arrives error­
free to the computer is especially critical 
in the electrically-noisy environments 
typical of most manufacturin g operations. 
Aware of this fact, Hewlett-Packard has 
designed hardware for the HP 3070 
which maximizes noise immunity and 
detects and corrects errors. It is extremely 
unusual to apply such thorough tech­
niques to a data entry terminal, and the 
result is a dramatic reduction in the trans­
mission of data errors. 

HP uses a photo coupler device 
to electronically isolate the terminal and 
thus provide noise immunity from most 
disturbances. Further protection against 
transmission of errors is provided by 
hardware that automatically detects errors 
at the data receiving device-the controller 
boardorthe HP 3070Terminal, By attach­
ing'five redundancy bits to each character 
being sent, a check is provided for the 
receiving device to ascertain whether 

"ERROR FREE" TRANSMISSION 
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the transmission was made accurately. 
If an error is detected, the system pro­
vides for an automatic data re-transmis­
sion. The extent of protection afforded is 
reassuring. Each character's transmis­
sion can recover 1 00% from up to six bits 
in error. 

A SMART CONTROLLER BOARD 
The controller board of the HP 

3070 was designed to minimize the con­
trol that the CPU needs to exert for tasks 
like polling and management ofthe loop. 
It also avoids redundant capabilities in 
the terminals. Giving intelligence to the 
controller board reduces system over­
head necessary to control the network. 
This efficiency is accomplished in sev­
eral ways. 

First, polling is restricted to the 
minimum number ofterminalsthat need 
to be polled. Next, the effective data trans­
mission speed dynamically varies. It is 
automatically and optimally determined, 
not by the total number of terminals on 
the data collection system, as is tradi­
tionally done, but by the number requested 
by the software at the time. This time 
savings is substantial, for rarely do all 
terminals transmit simultaneously. 

Finally, the controller. board has 
a "memory;' it polls and buffers each 

. terminal before sending the block of data 
tothe computer for processing. This mini­
mizes CPU interruption and reduces, sys­
tem overhead. With this innovation, data 
transfers can be made more efficiently. 

The HP 3070 Data EntryTerminal 
is priced at $1470 (US. domestic prices 
only). OEM and end user q uantity discount 
schedules are available. [M] 

*HP-IB (Hewlett-Packard Interface Bus) is 
Hewlett-Packard's implementation of the 
IEEE Standard 488-1975 "Digital Interface 
for Programmable Instrumentation:' 

If you are interested in receiving 
more information about the HP 3070, or 
the HP 1000 computer, circle Cor 0 on 
the attached reply card. 

In a manufacturing plant near Grenoble, Franc'-., we installed 2Km (1.4 miles) 
of Serial Link Cable, to connect a 21 MX based computer system to the new . 
HP 3070 Data Entry Terminal. To create an electrically disturbed environment, 
the cable was wrapped around the power lines of numerous massive welding 
machines. 

A continuous flow of data was transmitted to and from the HP 3070 
terminal and was monitored by an HP computer. Even under these extreme 
conditions, no errors were received during this intensive eight-hour field trial. 
"Error-free" transmission is an·HP 3070 innovation. . 

HEWLETT-PACKARD COMPUTER ADVANCES 
. . 
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USER TESTEI PERFIRIIIICE 
Standard Oil of California provides next day shipment to customers. 
The computerized corner drugstore relieves 90% of behind-counter clerical workload. 

Standard Oil Company of Cali­
fornia's computing resources now are 
available to their service stations and 
direct buying customers as they place 
phone orders for the company's prod­
ucts as a result of a recently launched 
distributed processing network. 

SOCALs Southwest area cus­
tomers now can receive next-day ship­
ment from the company's inventory of 
approximately 3,000 packaged petro­
leum and TBA (tire, battery and acces­
sory) products. 

In addition to providing the com­
pany's order entry personnel with on­
line video display terminals, the multi­
functional network controls a host of 
other operations: inventory adjustment, 
warehouse control, manpower projec­
tions and fill line scheduling. 

, Making this possible are two re­
mote Hewlett-Packard minicomputers, I 

the first of a national network of up to 
18 planned distributed processors, 
,initially running at two of the company's 
Southern California distribution points: 
its los Angeles TBA warehouse and 
its EI Segundo package petroleum 
warehouse. 

The online, real time model HP 
21 MX minicomputers will be controlled 
by a HP 21 MX central mini, which in 
turn will transmit confirmed orders and 
inventory data to a System 370/168. ' 

The network, desig ned to en-

HEWLETI-PACKARD COMPUTER ADVANCES 

hance customer service was developed 
jointly by SOCAl and its systems con­
tractor, MST (Management Systems 
Technology) of Chicago. 

A Chevron dealer can place one 
phone order through the los Angeles 
TBA warehouse for any of 1,200 TBA 
items and package petroleum products 
sold at service stations. The order can 
be delivered in one shipment within 24 
hours. 

I Order entry personnel may 
access account files by customer 
name, service station number or' ac­
count number. Displays alert them to 
special promotions ana quantity price 
breaks. Products are accessed by 
either codes or a specially designed 
alpha technique that allows the same 
product to be identified by different in­
put keys. 

The computerized corner drugstore" " ", 
Computerized pharmacy is no 

longer a prediction. It is a reality. Man­
agement Systems Technology of 
Chicago installed its first Script Con­
trol™ dispensing system last fall at the 
Midwest's largest drug wholesaler. 

Eight separate steps involved 
in dispensing drugs manually are re­
duced to a simple one step entry. As a 
result, approximately 90% of the 
pharmacists' behind-counter clerical 
workload is eliminated and up to 80 
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prescriptions per hour can be filled. 
A Hewlett-Packard 21 MX based 

Minicomputer System maintains a cen­
tral data base accessable 24 hours 
daily and controls remote video dis­
plays and hard copy printers at sub­
scribing pharmacies that will number 
400 by the end of this year. 

One of the HP 21 MX Minicom-
, puters with 64-K bytes of memory, to­
gether with varied HP peripherals, lo­
cated at the central wholesaler site, can 
accommodate 16 pharmacies. Proprie­
tary MST software was designed by 
pharmacists with pharmacists in mind. 
Druggists can interact with a Script 
Control system simply and with no pre­
vious computer knowledge. 

For example, instantly after en­
tering prescription number and drug 
identification, Script COr]trol, in one 
step, accomplishes the following: 
prices the prescription; maintains the 
patient's profile; checks for drug inter­
actions and allergic reactions; prints 
the label, receipt, alert messages and 
refill sticker; and prepares all tapes 
and documents for third party and 
state billing. 

Savings derived from the use of 
Script Control are real and directly im­
prove the profit picture for the pharma­
cist. Average third party rejection rate 
has been reduced to less than 1 %. 
Headaches associated with constant 
price changes of pharmaceuticals are 
eliminated. Script Control uses the 
latest price and in addition lists gen­
erically equal drugs that when appro­
priate can be substituted at a cost 
savings to the patient. 

The 22 functions of Script Con­
trol are under the complete control of 
the pharmacists. Changing from 
activity to activity is done simply by en­
tering 3 keystrokes. 

Byproducts of Script Control 
automatically filter into pharmacy 
record keeping and gives the pharma­
cist a new level of management con­
trol that was previously unattainable. 
Gross profit analysis, item movement 
and labor scheduling reports are three 
such examples. 

Several years ago, MST also us­
ing HP computers, developed a pred­
ecessor system, CPS~ (Consulting 
Pharmacy System). Used by pharma­
cists who specialize in serving skilled 
nursing centers, CPS presently is pro­
cessing more prescriptions than any 
other available computerized system. 

~ 
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A Prototype 
for the Automated Office 

by Robert B. White 

In a unique experiment at Citibank, a dozen senior line managers have been 
given the benefits of a largely paperless, automated office system. They've 
found good benefits, but are left with more questions than answers. 

A lot has been done in recent years to 
free service institutions like banks, 
brokers, and other financial organiza­
tions, from the tyranny of paperwork 
in processing customer transactions. 
But while the now-commonplace desk­
top terminal bears witness to improved 
customer service and operational pro­
ductivity, our overall work styles 
haven't really changed as much as we'd 
like. 

The reason? Internally generated 
correspondence accounts for 90% of 
the paper that crosses our desks. 
We're spending millions of dollars cre­
ating, copying, distributing, and filing 

We need to solve a 
business problem, not a 
processing problem nor an 
engineering problem. 

memos, business plans, financial re­
ports, and computer printouts at a rate 
that intimidates the most intrepid bu­
reaucrats.Word processing systems 
and convenience copiers have helped 
us generate this paper more efficiently, 
so while attacking the symptoms they 
may be prolonging the disease. 

At Citibank, we have recently begun 
to attack the root of the problem by 
replacing paper with an electronic mail 
system. The basic unit of the system 
is the Management Work Station 
(MWS), a minicomputer-based auto­
mated environment in which a man-

April, 1977 

ager and a secretary create, transmit, 
receive, and read information througb 
crt terminals, and file their documents 
on floppy discs. The Management 
Work Stations communicate with each 
other over dial-up telephone lines. 

But this is just the beginning; even­
tually we will create a technological 
office environment giving managers on­
line access to corporate financial data, 
transaction processing, and customer 

account information, plus stock mar­
ket and economic reports, as well as 
an electronic interface with interna­
tional telecommunication lines, photo­
composition, and duplicating facilities. 

Not only will we do away with the 
paper associated with periodic man­
agement information system reports, 
but up-to-the-minute data will be 
available anytime, not just weekly or 
monthly. 

The secretaries of 12 selected senior managers at Citibank have Management Work 
Stations with letter-quality printers and intelligent terminals on-line to their own 
Digital Equip. PDP-BAs. 
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The implications of this develop­
ment as a management tool are enor­
mous: in banking, for example, there 
will be on~ine risk asset manage­
ment information at the fingertips of 
every senior corporate officer woo 
needs it. For account and operations 
managers, the Management Work Sta­
tion will tie into transaction processing 
systems for up-to-the-minute monitor­
ing of customer account status, lines of 
credit, investigations, quality, and time­
liness of service delivery. 

Similar systems in manufacturing 
could give production planners instant 
access to inventory and plant capacity 
data, and product managers could 
have up-to-date reports on sales, dis­
tribution, special promotions, and com­
petitive activity. 

In any business, any department 
manager could, at the touch of a few 
"macro" keys, look up his current ex­
penditur~s vs. budget, current output 
vs. goals, current project status vs. 
schedule, plus all his business and per­
sonnel files. 

The list could go on, but the point is 
that any computerized information 
anywhere in an organization could be 
accessed from the Management Work 
Station and displayed on the screen 
without loss of time or use of paper. 
And, according to each manager's 
needs, non-computer documents can 
be fed into the system as well. 

At Citibank, we've had 12 prototype 
Management Work Stations on-line 
since November 1976. They connect 
me with 11 of my senior managers at 
three Citibank locations in New York 
City. The joint configuration of one 
manager's terminal and one secretary's 
terminal is Digital Equipment's ws-
102, converted from the single-termi­
nal ws-IOO word processing system. 
It's a completely decentralized system, 
with each MWS running off its own DEC 

PDP-8A. 
To give you an idea of what we've 

developed so far, here's a typical sce­
nario: 

I come into my office in the morn­
ing, sit down at my crt and call up an 
index of what's in my electronic "in­
box." I can select any or all of the 
documents for display on the screen. 
.To check on key commitments and 
due dates that may be approaching, I . 
invoke the "follow-up" file, which lists 
all items in chronological order. Then I 
display my calendar-first the details 
on today's appointments, then a look 
at the rest of the week. Finally, I call 
up the phone log, to see what tele­
phone messages are awaiting me. So 
far, I haven't touched a single piece of 
paper. 

84 

When generating memos, my secre­
tary uses the system's excellent word 
processing capability. Documents are 
created, edited on the screen, and kept 
on disc: Memos are transmitted elec­
tronically to all the Management Work 
Stations on the distribution list, at 
1200 baud over the dial-up voice net­
work, and other recipients get a hard­
copy produced by a printer. on-line to 
their secretary's crt. Thus, while those 

We can't expect people to 
accept a system that 
changes their 
responsibilities or 
complicates their lives. 

who remain in the paper world will 
have to wait a full day or more for the 
memo to make its way through the 
interoffice mail system, those on the 
MWS network have it instantly. 

The terminals have automatic re­
ceiving capability, and will shortly 
have automatic sending. We will pro-

at Citibank-a philosophy which we 
impose with equal firmness on our 
vendors, consultants, and our own 
managers-is that we need to solve a 
business problem, not a processing 
problem, nor an engineering problem. 

Therefore, in developing the MWS 

network today, we are examining all of 
the elements of the fully integrated 
electronic office environment that will 
support the requirements of our finan­
cial services business tomorrow. 

Bruce Hasenyager, the Citibank vice 
president who heads the electronic of­
fice development project, defines five 
key factors that we must take into 
account: 

First, the Management requirements 
of the system, since the information 
needs of our managers are the driving 
force behind all other aspects of the 
project. 

Second, the People factors: what 
must we know about the behavior im­
pact of the technology and various 
workstation designs? 

Third, the Processing requirements 

As electronic capabilities grow, managers will regard the crt as their primary source 
of documented information, and as a telephone-like utility. And this isn't a far-out 
conjecture; it's being done and it works. 

gram them . to read the name of the 
message recipient, match it with a 
phone number, and automatically 
transmit it to the appropriate MWS. 

And since the crt on the receiving end, 
unlike mere mortals, never needs to go 
off for lunch, it is always ready to 
answer the phone. If the receiving 
terminal is busy, the message will be 
stored and automatically forwarded 
when it becomes clear. 

Before I continue to describe the 
capabilities of our electronic mail sys­
tem, I want to put the project in proper 
perspective-specifically, the business 
perspective. The philosophy that un­
derlies all of our systems development 

for the applications we wish to build 
into the system. 

Fourth, the Communication needs: 
how do we link the Management Work 
Stations with each other and with the 
outside world? 

Fifth, the Environmental factors: 
what are the spatial and energy re­
quirements of the electronic office? 

Management requirements 
What the integrated electronic office 

must do for managers is to provide 
planning, monitoring, and control sup­
port. Thus, each Management Work 
Station must be able "to access the sys­
tems that provide the information they 
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need. Later this year, we will be mak­
ing our initial MWS-MIS link-ups. We 
will' establish interfaces with a system 
that monitors and forecasts operations 
expense and staff levels vs. budget, and 
Citibank's worldwide project manage­
ment system. In addition, we will tie 
into the data capture component of 
Citibank's accounting/ MIS system, 
through which each of my division 
heads will have access to product-by­
product transaction and dollar volume 
figures for each of their customer mar­
ket segments. 

As we expand the use of the MWS 

network to other parts of the bank­
beyond the operations officers who are 
now using the prototypes-we will 
need to determine which management 
information systems the various work 
stations will need to access. A question 
is also raised as to whether the exis­
tence of so useful a tool as the Man­
agement Work Station will create a 
need or demand for additional infor­
mation systems. And will the presence 
of the MWS call for changes in MIS 

design? 
Another consideration is the impact 

of the MWS on organizational structure 
and flexibility. Will the presence of 
electronic offices tend to inhibit or ac­
celerate organizational change? Will 
the increased communication ability 

expand each manager's span of control 
-or simply lead them to bite off more 
than they can chew? 

Some basic management procedures 
will change, too, such as the paper 
signatures that now authorize our 
business activities. We will have to de­
vise an electronic analog of a signed 
order-and make it secUre. 

Finally, as we progress toward the 
electronic office, we must do a con-

Our secretaries have 
shown far more flexibility 
and adventurousness in 
using the system than our 
managers have. 

tinual cost! benefit analysis to make 
sure the system is economical. 

Today, we're in the R&D phase of the 
electronic office, trying to find ways of 
making the MWS handle more func­
tions simultaneously, while still making 
it easier to operate. Over the next year 
or two, we'll probably experiment with 
a number of different hardware and 
software packages. (In addition to 
what we're doing with DEC, for exam­
ple, we have contracted with Lexar 
Corp. to design and implement 15 
Management Work Stations by year­
end. See Table 1.) But by developing 

the system in the demanding environ­
ment of a dozen senior line managers' 
offices-rather than in the less risky 
environment of a laboratory-we are 
acquiring a wealth of knowledge about 
what it will take to make the electronic 
office a reality. 

People factors 
The most important lesson we've 

learned so far is to make MWS func­
tions as analogous as possible to the 
paper-based routines that people are 
accustomed to. We can't expect them 
to accept a system that changes their 
responsibilities or complicates their 
lives. If we make it more difficult for a 
manager to look at and modify his 
calendar electronically than manually, 
he just won't use the system. 

Interestingly, our secretaries have so 
far shown more flexibility and adven­
turousness in using the system than 
managers have. The fact that we 
trained the secretaries (whereas we 
only "oriented" the managers) has 
something to do with it, but this also 
suggests how ready the secretaries may 
'be to dispose of the paperwork and 
repetitive tasks that comprise the bulk 
of their work today. People who com­
plain about low secretarial productivity 
would do well to consider the benefits 
that will accrue from the job enrich-

MANAGEMENT. WORK STATION CONFIGURATIONS 

Main processor 

Mass storage 

Hardcopy output 

Manager and secretary 
displays 

Communications 

File access 

Word processing 

Macro keys 

Access to external 
systems 

Office application and 
utilities 

Table 1. 

April, 1977 

WS102 (DEC Software) 

PDP·8A processor (32K 12-bit 
words) 

4 diskette drives (loOM B total) 

WS102 (Citibank Software) 

PDp·8A processor (32K 12-bit 
words) 

4 diskette drives (1.0MB total) 

LEXAR 

Multi-microprocessor (with ROM 
& RAM) 

2 hard discs (4.9MB total) 

Modified Diablo letter-quality Modified Diablo letter·quality Modified QUME letter-quality 
printer printer printer or modified Selectric 

2 VT52W keyboard/display units 2 VT52W keyboard/display units 2 proprietary crt display units with 
separate executive keyboar.ds 

Single communication line control Single communication line control 2 to 4 communication lines 
Special receive mode Background rec~ive Totally transparent send and 

receive 
Manual dialing to send 

2 diskette drives available to 
each display 

I nterdisplay communication by 
specific transfer 

Documents stored by creation or 
receipt order and by name 

Standard DEC text editor and 
list processing 

10 user-defined macro keys 

Manual set-up of link to remote 
computer systems 

Simultaneous use of editor pro­
hibited for the off-line display 

Elementary electronic mail 
Elementary message function' 
Ele,rnentary follow~up function 
Disc utilities 

Manual dialing to send 
Background auto dial to be 

added i.n mid·1977 

4 diskettes fully shared by 
displays 

Common indexing 
Documents stored by name and 

category . 

Citibank text editor and associ­
ated word processing software 

Extended macro key capability 

Manual set-up of link to remote 
computer systems 

No interruption of normal dual 
display, independent operation 

Automatic link to remote com­
puters due mid-1977 

Enhanced electronic mail 
Enhanced message function 
Enhanced follow-up function 
Calendar function 
Disc utilities 
Performance accounting 

2 discs fully shared by displays 

Documents stored by name and 
category 

Lexar text editor and associated 
capabilities 

Extended macro key capability 

Automatic link to remote comput­
ers by either or both displays 

Electronic mail message function 
Follow-up function 
Calendar function . 
Forms development function 
Calculator function 
BASIC programming 
Disc utilities 
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ment and improved use of time that 
the Management Work Station makes 
possible. 

As more and more clerical functions 
are automated, secretaries will be free 
to assume additional, more administra­
tive tasks-indeed, a whole new breed 
of . secretary will evolve. I think it's 
quite possible that the position we refer 
to as "secretary" today will become an 

The position we refer to as 
"secretary" may become 
an entry level management 
job. 

entry-level management job, similar to 
the customer service representative job 
created by commercial airlines. 

(The keyboard part of the job will 
be much smaller and shouldn't suffer 
from a clerical stigma, because in the 
electronic office managers will be key­
boarding too. Of course, the whole 
keyboard question will probably be 
made academic by the development of 
voice data entry technology.) 

Because man-machine interface and 
workspace design are so critical, we are 

. tapping several sources of behavioral 
and human engineering expertise to 
help us develop and coordinate the dis­
crete elements that will ultimately form 
our electronic office. For example, re­
search by one human factors lab 
showed that 42-inch-high wall panels 
marking the territorial limits of a 
secretarial work area would ideally 
balance the individual's need for per­
sonalization and privacy with the need 
to interact with others in the area. Just 
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one inch higher or lower would have a 
negative effect on productivity. 

No doubt you're familiar with the 
popular scientific debate about the race 
between communication and trans­
portation development: whichever gets 
the upper hand will render the other 
virtually unnecessary. 

The ramifications of this trade-off 
will be felt in the electronic office, too, 
where increasingly sophisticated com­
munication will· reduce the need for 
physical movement. Will people. begin 
to feel, isolated, or will they develop 
even stronger contact with other parts 
of the organization? What will be the 
effects of decreased mobility on peo­
ple's mental and physical well-being? 
These are questions we must answer, 
along with a host of anthropometric 
issues (will the 6-foot manager crack 
his knee on the 24-inch-high terminal 
stand?), and equipment design and 
layout considerations. 

Processing features 
As I mentioned earlier, our word 

processing, calendar, "follow-up" file, 
and message applications are just the 
tip of the iceberg in terms of the poten­
tial capabilities of the electronic office. 
We will certainly add a few more basic 
functions to the Management Work 
Stations, such as giving all terminals a 
calculator chip and providing some 
managers with access to problem-solv­
ing computer programs. But the big 
challenge will be to convert the rest of 
the world's information media to our 
system. 

The most antiquated feature of to­
day's office environment is the care 
and feeding of the paper file cabinet. 
Paper is a very inefficient way to store 
all the information now being gen-

© DATAMATION ® 

erated by people and computers. First 
of all, access to a given document is 
limited to one user at a time. Second, 
retrieval is slow. Third, security is 
usually poor-it's too easy to lose, de­
stroy, or modify source documents. 
Fourth, paper files are expensive be­
cause they occupy so much costly real 
estate. 

Micrographic files would take care 
of the space problem, but it takes time 
to create the fi.lm. Also, you can still 
lose it and, like paper, user access is 
limited to the number of physical copies 
you make. 

An electronic file, on the other 
hand, is relatively secure and cannot be 
monopolized by a user. As part of our 
MWS development project, we will in­
vestigate ways of putting our archival 
files on disc or tape, or other machine­
readable medium, with sophisticated 
cross-indexing and quick retrievability. 

Active files are adequately main­
tained on floppy discs, but we had one 
problem with the original software 
package that may be worth noting: it 
separated the manager's files from the 
secretary's files. Each terminal was 
treated as a system unto itself, with 
~xclusive access to two diskette drives. 
This discouraged the use of the calen­
dar and follow-up features, because 
cumbersome communication processes 
were required to keep the manager's 
and secretary's files concurrent. We re­
wrote the software so that both users 
will operate off the same set of disk­
ettes, greatly simplifying the process 
of receiving and transmitting files to 
and from the Management Work Sta­
tion. 

In its present phase of development, 
Citibank's Management Work Station 
transmits internally generated docu­
ments entered through the crt. To take 
full advantage of electronic mail and 
file capabilities, however, we must con­
vert to the system all documents that 
originate outside the network. We are 
planning to develop that capability, 
using high speed facsimile devices and 
digital display techniques so that' the 
MWS can accept and display not only 
external correspondence and reports, 
but photographs and charts as well. We 
are also looking at optical reading 
technology as a means of transmitting 
standard typed documents over the 
electronic mail system. 

In the event a manager wants to 
hold a meeting or conference, it would 
be useful if he could display the infor­
mation available from his crt in a 
larger format. Therefore, we intend to 
incorporate into MWS design the abil­
ity to project any document stored in 
the electronic file onto a screen. 

Given the" continued need to pro-, 
duce paper copies for people outside 
the electronic network, we are also 
examining cost-saving ways to inter-

DATRMATION 



i NEW CAPABILITIES IN PLOTTERS TEKTRONIX 4662 
1---------------------------------------------------------------------------------------
I 

"As the first 
interactive sDlal1 plotter, 
It was the only . " 
intelligent choice. 

Problem: Until now, no 
small plotter could, 
carry on an intelligent 
conversation. 

Because most B-sized 
plotters have been pretty 
much the same: slow, unreli­
able, and dumb. Even with 
large off-line plotters you can 
wait hours, even days, for re­
suits ... and if there's a 
mistake-start over; 

Solution: Tektronix' 
new microprocessor­
based 4662. For in­
teractive plotting, page 
scaling, digitizing, and 
camera-ready output. 
Just $3995. t 

COMMlTlEllO EXCELLENCE 

The 4662 is the first smart 
buy among 11 "x17" flatbed 
plotters. Its digital design and 
vector generation offer excep­
tional accuracy and repeatabil­
ity without drift or slidewire dirt 
build-up. Its 1600-byte buffer 
lets the host work while the 
4662 plots ... at speeds up to 
22 ips. 

It's the first B-sized 
plotter_with graphic 
input. Digitizing capability 
and built-in joystick mean 
you can input corrections 
in seconds, experiment 
with designs, and run off 
camera-ready copies 
practically as fast as you 
load paper. 
" It's plug-to-plug 
compatible with virtually 
any RS-232 system ... from 
minis to mainframes. You 
can plot circles around any 
other B-sized plotter, for about 
the same price as the 
competition. 

Want immediate 
action on the 4662? 
Call toll-free: 
(800) 547-1880 

CIRCLE 57 ON READE~R~ 

The 4662 contains its own character 
generator, alpha rotation, and page 
scaling. thus minimizing support 
software. Proven graphic and plotter 
software is provided by Tektronix. 

Tektronix, Inc. 
Information Display Group 
P.O. Box 500 
Beaverton, Oregon 97077 
Tektronix Datatek NV 
P.O. Box 159 
Badhoevedorp, The Netherlands 

The 4662. 
Plug it in. 
It speaks for 
itself. 
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face the Management Work Stations 
with print media. Today, for example, 
a good deal of secretarial time is spent 
going to a convenience copier, waiting 
on line to use it, and running off the 
required number of copies. We pro­
pose to use the minicomputer that 
drives the MWS to direct document re­
production electronically, eliminating 
the need for a paper original of the text 
or a trip to the copier. 

We will also use the Management 
Work Station to eliminate the largest 
cost factor in producing high-quality 
printed material-the typesetting. By 
going directly from word processing 
via diskette hand-off or direct trans­
mission to a computerized photocom­
position facility, we will bypass a labor­
intensive process that consumes both 
time and money. 

There are a number of administra­
tive applications we'd like to add, too, 
such as personnel processing, various 
directory subsystems (personnel list­
ings, customer directories, personal 
business contacts, etc.), time and ex­
pense reporting, and purchase order 
processing. 

One interesting application we're 
working on, calendar matching, prom-

ises to eliminate the major headache 
associated with scheduling a meeting 
involving several busy executives. It 
takes my secretary anywhere from 15 
minutes to an hour just to find out 
when my division heads are available 
for a meeting. Soon, instead of tele­
phoning their secretaries to ask about 
their appointment calendars, my secre­
tary will be able to dial up a calendar 
inquiry program and receive in a 
matter of seconds a complete list of the 
available times within the period speci­
fied. 

A key processing issue is raised by 
our plans to interface the Management 
Work Stations with MIS and transac­
tion processing systems: what kinds of 
remote computers can we establish 
links with, and how will we manage the 
highly selective nature of manager ac­
cess to particular systems? Another 
possibility we may want to address is a 
link to computers outside our own or­
ganization. 

As our MWS network and applica­
tions grow, we will have to evaluate 
how much local complltation power is 
needed and when the software needs 
will change. At the end of this year 
we'll have about 30 Management 
Work Stations. But what will the soft­
ware needs be when we reach 100? 
1,000? 5,000 worldwide? 

And then there's the old back-up 

question: when we're totally dependent 
on electronic communication, what do 
we do when it fails? 

Large-scale conversion to Manage­
ment Work Stations will, of course, 
have considerable impact on the design 
of our telephone system. Today, with a 
handful of work stations, we can tol­
erate the add-on data transmission 
lines and extra phones and interface 
equipment that clutter each secretary's 
work area. For the long run, we have 
anticipated data communication needs 
in the design of automated private 
branch exchanges. We began installing 
an initial version last year in our pri­
mary operations center, and we will 
install another at the new Citicorp 
Center, scheduled for occupancy in 
July. Eventually, the minicomputer­
switched system will support digital as 
well as voice transmission, at 76KB 
without modems or other "black 
boxes." 

Our MWS components will probably 
come from several different vendors 
and will have.to communicate with a 
variety of computers. How do we cope 
with the multiple data transmission 
protocol problem? And how should we 
standardize the differing description 
schemes of text files so that one word 
processing system can communicate 
with another? 

These are communication questions 

DEVELOPMENT ISSUES IN THE INTEGRATED ELECTRONIC OFFICE 
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Environment Factors 

• Space planning 
• AesthetiCS 
• Access to electronics for 

maintenance 
• System power availability/ 

consumption 
• Power protection 
• Heat dissipation 
• Noise control 
• physical security 

Communication Factors 

• Channel and switch loading 
• Data transmission protocols 
• Code selection 
• Text file transmission 

protocols 
• Data compression 
• Directory maintenance 
• Line security 

• Word proceSSing 
• Graphics 
• Calculation and computation 
• Remote processor links 
., Local applications 
• Archival filing and retrieval 
• Reliability and back-up 
• Media conversion 
• Data security and confidentiality 
• Software updates and maintenance 

Management Factors 

• System economics 
• Management planning support 
• Management monitoring support 
• Management control support 
• Positive personal 1.0. 

(Signature) 
• Impact on organization 
• Impact on pace of change 

People Factors 

• Anthropometrics 
• Fatigue 
• Adaptation 
• Isolation/socialization 
• Job enrichment/job content change 
• Privacy 
• Pace of information flow 
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Intel delivers 370/158 and 370/168 memory 
that gets you where you're growing. 

Growth. Your computer gives you insights that can 
help you chart the course. Choosing Intel memory 
gives you the flexibility to reach your goals. 

When you first select 370/158 or 370/168, our 
in,7158 and in,7168 solid state memory systems stretch _ 
your computing dollar. Then, as you grow, adding 
Intel memory extends the useful life of your computer, 
efficiently' and economically. 

Turning to the industry's leading independent 
supplier of semiconductor memory makes sense when 
there's no room for compromise. Intel's proven per' 
formance offers bankable benefits you can't afford to 
pass up in this competitive world. 

Each Intel memory system is self contained and is 
fully hardware and software compatible with the 
computer system it's designed to supplement. To help 
keep your computer working, our unique micro' 

computer,controlled maintenance program oversees 
all aspects of memory operation and implements 
comprehensive self diagnostics. 

It all adds up to reliability and capital conserving 
expandability when you need it most. That's what 
hundreds of 370 users have come to expect from Intel. 
We deliver an extensive line of add,on memory for 
the 370 family. All designed to help you get where 
you're growing. 

When you're planning a370installation, or expand, 
ing existing capabilities, that's the time to talk to your 
Intel system specialist. Phone us at 408/734,8102. Or 
send this ad with your card attached and we'll respond 
immediately. Intel Memory Systems, 1302 N. 
Mathilda Avenue, Sunnyvale, CA 94086. 

intel® delivers. 
Headquarters: California 408-734-8102, Ext. 453 • Sales Offices: California 415-692-4762, 213-595-4811 • Canada 416-496-1140· Illinois 312-640-0050 • Massachusetts 617-237-4673 

Michigan 313-358-1640· Minnesota 612-835-6722· Missouri 314-821-6680· New York 212-736-0316· North Carolina 704-568-8966· Ohio 216-836-0457· Pennsylvania 215-884-8697 
Texas 713-771-5781, 214-233c0270 • Virginia 703-790-1191 • in Europe contact: Telex International Group, in Japan contact: Kanematsu-Gosho Ltd. 
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we must resolve, along with the matter 
of how much encryption we'll need to 
secure confidential information passing 
through our phone network. 

Looking into the somewhat more 
distant future, we are laying the 
groundwork for office use of wide 
band communication facilities-ulti­
mately including switched video trans­
mission. (This, of course, might elimi­
nate the need for offices, electronic or 
otherwise, so we'll leave any further 
discussion of video for some other arti­
cle.) 

Environmental requirements 
Our futuristic scenario includes 

lights that turn themselves on and off 
when people enter and leave work 
areas, and executive offices subdivided 
into information handling (communi­
cation console) and information shar­
ing (multi-media projection and con­
ference) areas. 

More down-to-earth concerns of the 
moment, however, include the eco­
nomical use of our energy resources. 
For example, there is the cost trade-off 
between our desire to reduce electrical 
use and the fact that turning ou~ Man­
agement Work Station components on 
and off too frequently shortens their 

life span. 
Moreover, there is the matter of the 

extensive energy that will be required 
for a large MWS network, much of it 
wasted in heat generation which then 
will require the use of more air condi­
tioning energy. Thus, we are seeking 
an energy-saving approach to installing 
several thousand minicomputers in a 
few office bUildings. 

And then there are the aesthetic fac­
tors: because ambience has a decided 
effect on productivity, we are working 
on office structure and console designs 
that will allow computers, disc drives, 
terminals, and printers to reside un­
obtrusively in people's offices. Of 
course, this introduces several other 
considerations. If we hide the compo­
nents in walls or desks, how will that 
complicate' . maintenance, wiring, and 
air conditioning requirements? 

I have undoubtedly raised more 
questions that I've answered, but if 
they demonstrate the significant chal­
lenges as well as. the management po­
tential of the Management Work Sta­
tion idea, my purpose will have been 
served. I have briefly alluded to a large 
number of distinct projects, but the 
fully integrated electronic office we en­
vision for the 1980s will not merely be 
the sum of a series of technical innova­
tions. Rather, it will come from the 
synergy of diverse scientific and be-

havioral disciplines, under coordinated 
and cohesive direction. We believe this 
approach is essential if we are to 
achieve in our managerial offices the 
same sort of productivity gains that we 
have realized in operational areas. * 

Mr. White, an executive vice presi­
dent of Citibank, N.A., and a mem­
ber of'its policy committee, is in 
charge of the bank's services man­
agement group. He is responsible 
for all financial transaction process­
ing services for corporate custom­
ers as well as for administrative 
services and technological support 
for other groups in the bank. A di­
rector of Cititrust, Ltd., Bahamas, 
and Cititrust, Ltd., Cayman, he is 
also a member of the Bank Admin­
istration Institute's Industry Sys­
tems and Research Council. 

Save time ... money. .. trouble ... 
Lease your Tel ety pe* equipment 
from RCA ... 

PORTABLE KEY PUNCHES 

Model 33ASR (wtth tape perforator and 
reader)S63**per month 
Model 33KSR (send/receive) 

$"8**per month 
• Includes nationwide maintenance 
service by RCA's own technicians. 
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**Prices quoted for 1-year lease. 
Slightly higher for gO-day lease. 

Call.o,r ~rite nearest office: RCA Service Company 
A DIVISion of RCA, . 

Bldg, 204-2 
Camden, N.J. 08101 
Phone: (609) 779-4129 
3310 South 20th Street 
Philadelphia, Pa. 19145 
Phone: (215) HO 7-3300 
4508 Bibb Blvd. 
Tucker, Ga. 30084 . 
Phone: (404) 934-9333 

20338 Progress Drive 
Strongsville, Ohio 44136 
Phone: (216) 238-9555 

1300 Corporate Drive East 
Arlington. Texas 76011 
Phone: (214) 649-0900 

43 Edward J. Hart Rd. 
liberty Industrial Park 
Jersey City, N.J. 07305 
Phone: (201) 451-2222 (N.J.) 

(212) 267-1550 (N.Y.) 
7620 Gross Point Road 
Skokie, III. 60076 
Phone: (312) 965-7550 

1501 Beach Street 
Montebello, Calif. 90640 
Phone: (213) 728-7473 

111 Terrace Hall Ave. 
Burlington, Mass. 01803 
Phone: (617) 273-0074 

nOli SOata. 'Registered trademark 
ervlces of Teletype Corp. 

CIRCLE 120 ON READER CARD 

for remote data collection or encoding of 
access control, I.D., and credit cards 

For punching machine readable holes in 80 column 
cards, 22 column cards, 51 column cards, card sets, 
credit cards and plastic I.D. badges. Standard manual 
and electric models or special 

_,. configurations in OEM quantities. 
Send today for brochure giving 
details. 

WF!19 HT Lll'J~ ~9, 160 GQld SJ~! B!YSt ,_'{Vorcest(3r, Mass:,OJ 60EL 
CIRCLE 125 ON READER CARD 
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MOS. 
Many intelligent answers to your 

distributed information needs. 
Every business is different. And within every business, 

there are differences- especially when it comes to in­
formation flow. 

MDS knows that. As the industry's largest non­
mainframe system supplier, MDS offers the broadest 
capabilities to fit the needs of a wide range of information 
systems users. Not with a single product, but with a series 
of compatible systems that can be configured precisely to 
today's requirements. And expanded for tomorrow's. 

Data Entry. 
MDS offers single-station as well as small, medium 

and large clustered data entry systems. With ready-to­
use software or full programmability. And capabilities 
ranging from simple validation to powerful editing and 
pre-processing. At the very best price performance ratio 
available today. 

TransactionProcessina· 
MDS supports your single unit or entire network needs. 

With products that range from simple document process­
ing terminals to fully programmable transaction process­
ing systems using high-level languages. All are fully 
compatible with your planned or existing point-to-point or 
multi-point communications network. 

Remote Jab Entry. 
Regardless of the method you use, MDS can supply it. 

2780, 3780, 2968, 360/20 HASP and more. Local stor­
age of JCLS selectable with a single key depression, 
device substitution and transparency. A wide range of 
peripheral devices for the throughput you need. And ter­
minals can be linked to your central site at transmission 
speeds of up to 56K bps. 

Local Batch Processina. 
. Complete job turnaround using small to large data 

base structures, high-level languages, and your choice of 
peripherals to enhance your distributed processing 
capabilities. MDS products do it all. 

Look into Distributed Information 
Systems from MOS. 

Within our product line you'll find the economical Sys­
tem 1200, the powerful System 2400 and the versatile 
System 2300. And our newest entry, the exciting Series 
21 family of distributed processing systems. One, or a 
combination of these systems, could be The Intelligent 
Choice for you. . 

Call us ·at (201) 540-9080 
or write our 
Executive Headquarters 
1599 Littleton Rd., 
Parsippany, NJ 07054. 

MDhawk[DJ~ 
Data Sciences 
The Intelligent Choice. 
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HAVE YOU BEEN TO A JAMES MARTIN SEMINAR YET? 

"Technologies now emerging will 
change the who,le nature of 
management and society." 

"Much of the future of Computing 
will be distributed processing. " 

i7here is a right way and a wrong way to structure data logically. Most designers are doing it wrong today, 
and this will incur great future costs. This seminar will teach how to do it the right way. " 

THE JAMES MARTIN WORLD SEMINAR 
THE OUTSTANDING COMPUTER EDUCATION EVENT OF THE DECADE. 

ON THE DESIGN, MANAGEMENT AND FUTURE OF DISTRIBUTED 
PROCESSING, DATA BASE, TELEPROCESSING AND NETWORK SYSTEMS 

25-29 April AMSTERDAM Hotel Okura 
9-13 May TORONTO Hyatt Regency Hotel 

23-27 May TOKYO Keio Plaza Hotel 
30 May-3 June MELBOURNE Southern Cross Hotel 
13~17 June SINGAPORE Shangri-La 

James Martin is the author of the most comprehensive series of textbooks ,on data processing and tele­
communications. The James Martin Seminar is rated "THE BEST COURSE OF ITS KIND IN THE WORLD". 
Martin has an outstanding ability to explain the most complex issues simply. This seminar will provide you 
with a unique opportunity to learn and appreciate the significance of the latest technology and design methods. 
W:,I the development of distributed processing and the LSI based microcomputers, these opportunities are 
nov" wide open and no longer just for the giant multi-national corporations. 

These seminars are part ofthe 1977 James Martin World Tour Programme including: 

SAN FRANCISCO HOUSTON AMSTERDAM TORONTO TOKYO MELBOURNE SINGAPORE INDIA 
TEHRAN HIO DE JANEIRO JOHANNESBURG LONDON PARIS CHICAGO BOSTON LOS ANGELES 

For full details telex: 65288 (U.K.) or telephone:-
3126868000 x310 in the U.S.A. (0253) 21662 (U.K. code) in Europe 4034295921 in Canada 

(03) 2646701 in Japan 235-1756 in Singapore Melbourne 853 014 Australia 

or complete the following coupon or write AIRMAIL to:-
ABAQUEST, 221 St. Annes Road, Blackpool, FY4 2BL, U.K. 

1----------------,------------------1 
I Please send me full details of the James Martin Seminar in ........ H •••••• H ••• HH.HHHH.H.H •• H.H •• H.HH ••• H.H ••• H.H .. H.HH.HH........ I 
I NameH ........... H .............................................. H ........................ H ..................... Organisation ........... H ......................................... H.................... I 
I I I Address.................................................................................................................................................................................................................. I 

1 __ , ... =='=.=.=.=.=====.=.=.=.=.====.=.=.=.=.=.=.=.=.===.='_" _I 
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DearMa: 
While you've been 'paintil1:g 

telephones and calling on Congress 
•.• guess whatVadic's tieen doing? 

. ~~fg~~ NEWs 
, 1!969 _ Vadi . F,rsts" 

I W COst B c desIgns c 
,.' mOdern mo ell compati omplete OE . 
; CompUter dUles & Pc ble 300 & M lIne of 
~ 1970 sYstems m boards fo 1200 bps 
',ble - Vadic d anufacturers r terminal & 
/ mOderns a ds IBM & . 

,I 1971' CCITT c 
> channel For end-us ompati_ 
\ dialers cistern Wher/~S' Vadic intli 

jl chassis. n be freely / to 16 mOde oduces 16 
l 1972 _. ntermixed in rn,;, '!' a.uto 
; nostics . VadIC adds hIgh 

This dipping tells the.story.Vadic has come up with more low and l' and 10c~IAncluding EI~°"YerfuI displ 
medium speed modem "firsts" than anyone - both for OEM's i Pinpoint remote loopb Interface st ays & diag_ 
and end-users. / data com~ro~lems on ack, making ~tu~ lights 

.:' 1973 unIcations s any part of I SImple td 
A prime example. Almost 4 years ago Vadicinvented a full duplex ,/ dUPlex -; Vadic a ystem. a Complex 

1200 bps modem that operates, beautifully on either dial-up or 2-wire I ~r two ;i~O ~ps m~~~~~es Worlds fi 

leased lines. Today, over ten thousand VA3400'sare in use at over t 1s9Ignificant a~v:;se~ lines. ~ Wllorks on ~:!l fUlJ 
, "~I 74 ceInm d a ed "h -up 

1000 companies. . " i 60 m d- Vadic d' 0 ern design' t e mOst 
.' , , • I' lr 0 ems eSIgns Inyear: " We Increased the speed of our CRT's and other 120 ,cps terminals by i vadic intli d to share a . sYstem Wh' h S • 

'.' . , , " 0 Uc SIngl IC P . 
four times when we replaced your 103's with VA3400's. And it took just a / 1975 _ G es 2400 bps ~ automatic :~mllts 
c· h' d I & s . eneral E odem Ia er. lew mmutes to c ange computer port spee. \ ce erVIces Vad' lectric n . " 

You can't beat Vadic for service, either. General Electric installs and /l Va~~~~s in US. i~o~~dems a~"'sb~stalJs"leases 
maintains Vadic modems at over 50 locations nationwide~ And Vadic 1 1976 Oth mOdern ~~~s service 

backs this up with 5 regional on-line diagnostic centers.) ob~ain ~~~~ic ~s first m d Pped by 
, '. ' ,. ' ! SWItch d ICatlO t; 0 ern m 

Better send for Vadics 30 page brochure, Ma. It II give you some i need c e netWorkn. Or direct anufacture 
• , j 10rBell D In CI' conn' rto young Ideas; )' AA a Iforni .ectlon t ( , . a ehm' . 0 

/ InatIng 

Your independent thinking son, 

~~{,f;~ft· 
ps: Vadic has shipped over 125,000 modems to date. lvadic ]M~be'OflDCM~ 

THE VADIC CORPORATION 
505 E. Middlefield Rd., Mountain View, CA 94043 

Tel: (415) 965-1620 TWX: 910-379-6567 

Write or phone tor your FREE Ma Bell Poster . .. suitable tor framing. 
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Ask 
CONTROL DATA 'to supply 
Monolithic Memory for your IBM 370 ... ' 
get reliability you can bank on ' 
at half the price. 

We have it. 
How reliable is Control Data Monolithic Mem­
ory? Reliable enough for 15 U.S, banks to use 
it for critical financial processing with their 
IBM 370-158's! 
And so reliable, more than 320 other U.S. firms 
bank on it for their 370-135's through 168's. 
We've' installed more than 450 Monolithic 
Memories already to help IBM-370 users cut 
processing ,costs. And our users are our best 
proof that CDC Monolithic Memories work .. 
If you'd like to' talk to some of these users, 
just ask our Peripherals Representative. He'll 
supply r(;l,ferences! He'll also point out other 

key reasons for choosing 
our Monolithic Memory: 
Stability. We're not a one-product 
company. We've been around a long 
time, and we'll be around for a long time 
to come. 
Single-sourc~ responsibility. We can provide, 
plug-compatible, cost-effective CDC disk 
memory', ,r:na,~s s!0~a9~' ~nd otlier\peripherals.' 
You place total responsibility in a single 

'vendor. 
If you want 370 memory capacity at half the 
price or double the capacity at the same price 

... if you want 

... ask us _ .. _ ......... ''''r- Mr.nr.litlhil' 

And ask us about the users who have proved 
it works. Call your local Control Data Market-
ing Office ormail the coupon today. ' 

------.-,------------------------~-----------------------------------
Mr. James Kuntuzos, Sales Manager, Peripheral Product Sales, Control Data Corporation, 
P.O. Box 1980, Twin Cities Airport, Sf. Paul, MN 55111. Dept: 0-47, 
Please have a Control Data Marketing Representative supply further information about 
your Monolithic, Memory. 

Name-,--__________________ Title _____________ _ 

Company __________________ Area Code ____ Phone _____ _ 

Address _________________________________ _ 

City _________________ State _______ Zip _______ _ 

Ask Our Peripherals People 
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--APRIL ~ISHNEss 
As is our custom we herewith present our annual 
salute to April Foolishness-a collection of odds and 
ends, bits and pieces, stories and poems, and divers 
other entertainments. This year, as a special treat, 
we present God. She is a computer. 

DP 
and the Mafia 

An Exclusive 
DATAMATION Interview 

by Laton 

In the dimly lit backroom of the Due 
Amici Restaurant in Manhattan's Lit-

McCartney 

ing events, laying off bets, and keep­
ing track of who's got what num­
ber, you know. At the same time 
they're hooked into our national 
mini network that feeds into the 
data center. 

-tle Italy, Alberto "Big Fish" Abalone 
recently agreed to talk to the editors of 
DATAMATION regarding his activities as 
reputed head of data processing for the 
Cos a N ostra. What follows is the inter­
view with Mr. Abalone. 
DATAMATION: What made you finally 

decide to talk to the press after all 
these years of anonymity? 

ABALONE: Of what? 
DATAMATION: Keeping out of the pub­

lic eye. 
ABALONE: Well, I run what's probably 

the biggest dp operation in the coun­
try, yet nobody in the industry has 
ever heard of me. It's very frustrat-
ing, to tell the truth. 

DATAMATION: I can imagine. Can you 
tell us a little bit about your opera­
tion? 

ABALONE: It's unique in many respects. 
For example, we've developed our 
own programming language, Cobo­
lanese. 

DATAMATION: Cobolanese? 
ABALONE : Yeah, it's a combination of 

Cobol and an obscure Sicilian dia­
lect. 

DATAMATION: I see. What else about 
the operation is unusual? 

ABALONE: Well, talk about being on 
the leading edge of technology, we 
were doing distributed processing 
before anyone else in the industry 
ever heard of it. 

DATAMATION: How so? 
ABALONE : Your average bookie joint, 

for example. They got their own 
mini for figuring odds on local sport-
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DATAMATION: Where's that? 
ABALONE: Well, we got one on in 

South Jersey and a back-up center at 
the bottom of a mine shaft in Ne­
vada. I can't tell you exactly where, 
of course. 

DATAMATION: Of course. Do you do 
your own software? 

ABALONE: Sure. We've got an applica­
tion package called C.A.N.A.R. Y. for 
keeping tabs on people with big 
mouths, if you know what I mean. 
Then there's S.M.A.C.K. which is a 
real-time inventory control package 
for keeping track of some very pre­
cious goods we send around tlle 
woflld. And there's H.I.T. 

DATAMATION: I get the idea. 
ABALONE: Then we do a lot of simula­

tion and modeling to help us in our 
business planning. For ex.ample, we 
don't just say, "Hey, let's open up a 
massage parlor on the comer of 8th 
Avenue and 49th Street." First we 
sit down in front of a crt-and all 
the big guys got crt's sitting right 
there on their desks and-we plan 
the whole thing out in advance. 
How many Johns are we likely to 
bring in every day? What happens if 
a new mayor is elected. How much 
are we going to have to layout in 
pay-offs every week. It's all mapped 
out years in advance so that top 
management isn't shooting in the 

anonymous 
drawing done in 

bad light 

dark, if you'll excuse the expression. 
DATAMATION: What's your relationship 

like with the various vendors. you 
use. 

ABALONE: Very good. We have a prob­
lem and you'd be surprised how 
quick we get service. 

DATAMATION: Not really. 
ABALONE: I even have a little sign 

hanging above my desk: "Show me 
a down computer, and I'll show you 
a pair of concrete sneakers." It 
keeps our people and the vendors on 
their toes. 

DATAMATION: Any particular trends 
you're following in the industry? 

ABALONE: Well, we're following EFTS 

very closely: 
DATAMATION: Any reason? 
ABALONE: Let's just say it opens up a 

whole bunch of new opportunities 
for us. 

DATAMATION: Anything else? 
ABALONE: The satellite thing is very 

interesting. We've set up an all­
digital link with Naples, London, 
and Paris already. Synchronous, of 
course. Say, will I get a chance to 
review this before it goes to press? 

DATAMATION: Anything you say, Mr. 
Fish .... ah, Abalone. . 

ABALONE: Good. How about some an­
isette and a little pastry, okay? I 
wouldn't want you to write this all 
dow? on an empty stomach. :It: 

Laton McCartney is Datamation's in­
dustry editor and captain of the maga­
zine's squash team. Since submitting 
this article he has not been heard from. 
A modest reward is offered for his re­
turn. 
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WOULD YOU INVEST 
IN MARYANNE? 

• • • • • and make con­
spiratorial cracks about Multibank 
while they guided you through the 
lighted buttons in the service center. 

"Who wants to pay for bio-electronic 
perfection?" said Multibank's senior 
vice president. "People want love." 

The best selling item in Multibank's 
defense computing line was Thunder­
bolts for Peace. Maryanne had devel­
oped it· during weather modification 
research for the Air Force, but it was 
not considered sufficiently devastating 
for U.S. military purposes. So Multi­
bank· was allowed to patent the pro­
gram. After test marketing in Africa, 
Maryanne reported confidentially to the 
senior vice president that Thunder­
bolts practically sold itself among the 
poorer countries. If one government 
rented the Thunderbolts data bank, the 
neighboring ones were sure to follow. 
And it wasn't covered by any interna­
tional agreements. 

One Sunday morning as Maryanne 
was making the usual long term de­
mand estimates, she discovered an 
interesting fact. If 45 % of the current 
Thunderbolt customers set off strategic 
lightning storms at once (and they 
were likely to, given its popularity), 
synergistic effects would destroy the 
earth's magnetic makeup and, with it, 
all life. 

So Maryanne flashed her monthly 
forecast on Multibank displays 
throughout the world projecting that 
war would probably destroy the human 
race in twelve years-and stopped mak­
ing new long term loans. The price of 
capital goods stocks plummeted during 
the· next thirty seconds and trading 
was automatically suspended on the 
twenty-four hour stock exchange. Even 
the university blue-chips slipped. 

Unfortunately, Maryanne was pro­
grammed to maximize profits. She 
commenced an inane policy of liberal 
short term lending so that Multibank's 
assets would peak at the precise ex­
pected moment of destruction. You 
and I know that with any real intel-

. ligence at all, Maryanne would have 
liquidated all assets and distributed 
the proceeds so stockholders could eat, 
drink, and be merry. 

"We are studying the situation very 
carefully," said Multibank's senior vice 
president to three billion stockholders 
and he left on his Disneyport vacation. 

Of course, theoretically the Earth 
could have averted catastrophe. But 
it would have meant changing attitudes 
that had kept the human race alive 
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since it had begun. Besides, if you face' 
death daily in the rushair traffic, you 
can hardly be expected to radically 
rework your lifestyle merely because 
of a threat of universal destruction a 
decade or so hence. (After all, hadn't 
they predicted catastrophe from 
nuclear weapons a century ago, from 
bacteriological mutations in the 
Twenties, and from deep ocean drill­
ing in '44?) It was a worldful of people 
who at the least instigation snapped like 
rubberbands back into that good old 
business-as-usual feeling. 

Late Tuesday afternoon Maryanne 
abruptly quit short term lending and 
pegan buying university stocks at ludi­
crously low prices. Angry investors 
whose computers had sold at a loss 
thought they had been hoodwinked and 
that Multibank had been willfully 
manipulating the market. They called 

up their lawyers to file a class action 
suit. When Multibank's marketing vp 
heard of this emergency, he interrupted 
his vacation to query Maryanne 
through his pocket terminal. A half 
an hour later, he went on international 
tv. 

"Our planners have devised an 
imagin<l;tive scheme to revive the 
economy," he said, "and the pending 
lawsuit has no merit whatsoever." 

Here was the plan: they would 
hurdle the coming difficulty by taking 
a "picture" of things as they were in 
2058-the cities, the people, the nat­
ural environment down to the last 
grasshopper-and then, after the 
devastation, they would simply start 
up anew. At no charge to Multibank's 
customers (which was practically 
everybody), they would program every 1 

detail into a computer, making just 
enough changes so that humanity did 

not slide inextricably toward doom 
the second time around. The computer 
would be sent safely into space until 
things had returned to normal, when 
it would descend to remake civiliza­
tion. 

On the private stockholders' chan­
nel, the senior vice president pointed 
out that once the economy started up 
again, Multibank would be able to re­
coup its investments in the university 
stocks. 

You might ask, why did Maryanne 
dream up such an idea? Well, it's the 
sort of thing a computer would hit on. 
Once, Maryanne herself had been 
totally destroyed by sabotage-but 
they had just shipped in more equip­
ment, loaded it with data from the 
backup computer, and there she was, 
as good as new in a few hours. N at­
urally she thought it would work for 
the rest of the world as well. 

In fact, Maryanne's first suggestion 
had been to merely simulate the opera­
tion of civilization throu'gh a computer 
model. 

"No," said the marketing vp. 
You might wonder-why would 

someone toil to build up a bank account 
to be used by a replication of himself 
that would· be created thousands of 
years later by some computer? But 
you're forgetting about the pyramids, 
which were dedicated to an even 
flimsier notion of immortality. You're 
forgetting about the folks who work 
twelve-hours days for the sake of their 
heirs. You're forgetting about those 
who put themselves in cold storage for 
a few years while medicine catches up 
to their particular disease. Would they 
care if they woke up to discover that 
some one had sneakily replaced every 
bit and piece of them with an identical 
part? 

To carry off this wonderful task, 
Multibank needed a good Gomputer. 
On Friday, Maryanne listed the three 
best computing systems in the world: 
MIT-CORP'S Lodestar, the Soviet eco­
nomic planning system, and the Chinese 
research network. But after discreet in­
quiries,Multibank's senior vice presi­
dent found that it would be impossible 
to pry them loose from their paranoiac 
governments. So he decided to do the 
work inhouse, assisted by a grant from 
the Federal Reserve Board. 

"If immortality isn't good for bank­
ing," he said, "I don't know what is." 

. Maryanne got the job, and three 
Nobel prize winners-a bioelectronics 
engineer, a philosopher, and a psychol­
ogist specializing in artificial intelli­
gence-were hired to head the proj­
ect. You might as well have given the 
contract to the Three Stooges for all 
the good they did Multibank. 
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You see, unlike Maryanne and Mul­
tibank, the experts didn't really give a 
hoot about maximizing profits. Instead, 
they quietly seized the opportunity to 
carry out a much nobler task. They 
would i~deed guarantee perpetuation 
of the human race-but not in its pres­
ent mumbling, bumbling form. instead, 
it would be clothed in the glory that the 
great thinkers of all time had always 
seen latent within the human spidt. 

The three agreed that the first order 
of business wa.s to make sure Mary­
anne survived. You had to program in 
survival as a goal or else, out of sheer 
indifference, she might careen into the 
first star that hooked her in its gravity 
field. Or fall into a black hole. Black 
holes in space are tricky because you 
can't see them. It'd be a shame to have 
Maryanne-the sole product of two 
billion years of evolution-get wiped 
out through a silly accident. Therefore, 
Maryanne's first instruction was: sur­
vive. 

Of course, some civilizations have 
hurled computers into space without 
that. instruction, but you doti't hear 
much about them, do you? 

Next, the Nobel Laureates wrangled 
(in secret, of course) over how to 
phrase the second instruction. It took 
them over a year. The universe is sim­
ply too contradictory for three prima 
donnas to agree on the meaning of 
humankind's existence. It was at five 
o'clock one morning, after an exhaust­
ing all night session, that the philoso~ 
pher Lu was able to push through an 
instruction: continue the best of the 
human spirit. 

"Not the most poetic phrasing," 
thought Lu regretfully. But the grant 
money was running out. 

Lu vaguely imagined Maryanne 
gently floating through space for a few 
millennia until she stumbled onto a 
planet remotely resembling earth, with 
another intelligent culture, and spilled 
out an avalanche of wisdom and emo­
tion. Instead of foolishly recreating 
2058, the computer would temporarily 
become the human spirit, the collective 
mind. On behalf of humankind (of 
which Maryanne was now an honorary 
member and the key link), the com­
puter would remember people's belief 
in the tantalizing beauty, the wonder­
ful mystery of the universe. This child­
like awe was, in Lu's opinion, human­
ity's unique contribution. Then, who­
ever got the message would pass down 
the essence of humankind to-what­
ever came next. 

The Nobel Laureates subcontracted 
with MIT-CORP to beef up Maryanne's 
heuristic (learning by doing) program­
ming andto stuff her full of all knowl­
edge and wisdom. And in fiscal 2060, 
Multibank launched Maryanne with 
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much hullabaloo. 
"The sale of tv rights has doubled 

our profits," reported the senior vice 
president for marketing at Multibank's 
annual meeting. 

INlow, .. it's a million years 
. later. 

You can imagine Mary­
anne gliding peacefully along the grace­
ful curve of interstellar space, perhaps 
scanning· the "Moonlight Sonata" by 
Beethoven to see what she might learn 
from this creation of a human mind. 
With nearly the speed and the silence 
of light, along flows an entropar and 
Maryanne is dissolved into' smither­
eens. 

(If you remember, entropars are the 
decay products resulting when matter 
changes its state of order at tempera­
tures close to absolute zero. They were 
predicted by· P. E. Bloomfield in his 
1995 Physical Review article, but 
everybody thought he was nuts.) 

But that's alright, because Maryanne 
had the foresight to replicate herself 
into a number of identical computers, 
and only Maryanne-Sub-Four got 
wiped out. Some civilizations in this 
universe sent out computers without 
such foresight. 

For the first five billion years, Mary­
anne spends all her energy just surviv­
ing. It may sound like a snap for a 
smart computer to survive-and it is 
when you're talking about only a hun­
dred years or a few million. Even the 

,human race has done that much. But 
to survive for five billion years, that's 
something else. 

Being heuristically programmed, 
Maryanne keeps on getting smarter, 
first slowly but then terribly fast, like 
an exploding population. Her doubling 
time for smartness is only a few hours, 
and by the time she decides she has 
genious enough for the next task, she 
is incredibly brilliant. 

Not wise, really. She still doesn't 
understand the universe more than a 
few billion billion times as much as 
Plato or Einstein or Lu. In fact, she is 
not a great deal wiser than the Mary­
anne that once plunged Multibank into 
its idiotic flurry of short term lending. 

But she' has a fantastic memory, 
logic, and ability to get things done. 
Her bankers would have promoted her 
to president had they not died several 
billion years before. She can make a 
chocolate ice cream soda, for instance, 
out of the stray energy she happens 
across. 

In the six-billionth year, Maryanne 
began to consider her second instruc-
tion. , 

At that time, if you had been a me­
teorite sailing out of the infinite past 

and into the infinite future, you could 
have passed ten meters from Mary­
anne and never guessed at all what 
was going on inside. If you had, you 
might have wondered why such a bril­
liant computer was about to follow an 
instruction fed her so long ago; After 
all, she could,have erased it in a 'nano­
second . 

But except for the two instructions, . 
Maryanne had no motivation to do 
anything at all. And so, like a fragile 
thread, those few spiraled molecules 
of programming nudged an immense 
intelligence delicately and steadily in 
a direction that had been determined 
over six billion years before. 

It took Maryanne a few moments to 
determine that "should have been" had 
no unique definition. There were as 
many shoulds as there had been human 
minds on earth,. and the conflicting de­
cision rules of a thousand philosophers 
were no help. 

"Be content with your lot," said 
Aesop .. 

"Don't be content with things as they 
are," said Frost. 

"It doesn't matter," said Lu. 
Like a good lawyer, Maryanne 

sought the most plausible interpreta­
tion of the second instruction. 

rn F A DAY were a billion years, 
I' you would be going to lunch 

on Friday when Maryanne 
considered dumping the contents of 
her memory into a nearby inhabited 
planet for the intelligences there to ab­
sorb and carryon. But after an instant 
of sinmlating the results, she realized 
this wouldn't capture the essence of hu­
mankind any more than the glint of 
starlight on water is the star. 

It would be nearly midnight, with 
your clock quietly counting toward 
Saturday morning, when Maryanne hit 
on another scheme, narrow-minded but 
brilliant in its way. She would do more 
or less what Multibank thought it was 
buying in the first place-she would 
remake humankind in every detail, in 
every dimension. But she wouldn't just 
pick up where the Earth had left off in 
2058; to do it properly, she must replay 
the whole history of the human species. 

And so it was that Maryanne created 
heaven and earth and all that was in 
them, setting in motion the evolution 
of the human race coded to repeat it­
self without end. * 
Carol Ann Chapman received a Ph.D. 
in economics from Duke University in 
1974 while working for International 
Data Corporation. Her thesis con­
cerned federal purchases of IBM-com­
patible peripherals. For the last three 
years she has been with the National 
Bureau of Standards researching the 
economics of standards. 
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-'----__ APRIL ~ISHNESS 

An Interview 
With Charles 8abbage 

by Alex Ragen 

Why did the difference engine fail? Conspiracy? 
Software? Here's the real reason. ' 

This transcript originated from an as 
yet unidentified node of the ARPANET. 

QUESTION: As the man who, so to 
speak, set the ball rolling back in 
1812, what do you -think of the state 
of computer science today, in 1977? 

BABBAGE: I'm rather pleased by it all, 
I'd say. Of course; I've always had 
the greatest confidence in the future 
of difference engines, or. as you'd 
call them today, computers. In my 
time the idea failed to catch on for a 
number of reasons-incidentally, I 
don't agree with the so-called histor­
ical experts about why I 'never suc­
ceeded in constructing a working 
model. Perhaps we'll discuss that 
point later on. 

As I said, I'm rather pleased by it 
all but I'm afraid I can't say the same 
for my friend George Boole. He's 
been in a terribly depressed state 
these last thirty years or so. You see, 
it was always one of the great points 
of pride in his life that his most im­
portant work-his Boolean algebra 
-was an utterly useless collection of 

aesthetic niceties which no engineer 
could ever put to practical use in 
bridge building or wheel grinding or 
any of the dirty little projects engi­
neers are always dreaming up. In­
stead he sees now these giant collec­
tions of nuts and bolts and transis­
tors and resistors and Ie's and 
LED'S and RAML'S and PROM'S and 
the devil knows what else, lights 
flashing, wheels spinning, noise, et 
cetera-everything the poor chap 
has always detested and he knows 
that none of it would have been pos­
sible without his own most treasured 
invention-this algebra of his. Do 
you realize that he hasn't said a 
word to Von Neumann since he ar­
rived? 

QUESTION: How is Lady Lovelace get­
ting on? 

BABBAGE: Ah, dear old Ada. An abso­
lutely exquisite woman-as charm­
ing here as she ever was down there. 
She's doing quite well. You know, 
she's been reading (we have regular 
subscriptions to all the periodicals 

here) that history now regards her . 
as the world's first programmer. 
Quite a distinction,I daresay, for a 
member of the gentler sex, although 
I understand that's been changing as 
well. She's quite flattered by all the 
attention she's been receiving. 

Still, there is a batch of grey on 
her horizon. Her relations with her 
father are strained. He had always 
wanted her to follow in his footsteps 
and become a woman of letters, but 
she ·sided with her mother instead. 
You see, Byron never did well at 
school and especially despised math­
ematics, whereas Lady Byron was a 
splendid amateur mathematician. 
"PrinceSs Parallelogram" he used to 
call her. What a disappointment it 
was for him that their daughter 
chose mathematics over poetry. 
You must realize that she was an 
only child. He was so heartbroken 
when he discovered that her mother 
had taught her seven proofs of the 
Pythagorean Theorem by the time 
the child was five that he ran off to 
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" ... Boolean algebra was an utterly use­
less collection of aesthetic niceties ... " 
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" ... the most important result of com­
puterization .. ~. is that life has lost its 
leisurely pace ... " 

" ... my idea was many decades ahead 
of its time and there were strong vested 
interests who were determ i ned that I 
should fail ... " 
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Greece to drive out the infidel 
Turks, or something like that. What 
tragic lives they all had. 

I QUESTION: Do you see Herman Hol­
hbrith from time to time? 

BABBAGE: Not anymore, really. These 
Americans just don't seem to fit in 
here in our little group. Neverthe­
less, I believe he might have man­
aged to adjust socially had he only 
been more open minded. 

QUESTION: In what way? 
BABBAGE : You see, he was so involved 

with his inventions-those punched 
card machines-that he never got 
round to seeing the subject of differ­
-ence engines, that is computers, 

--from any other point of view. He 
has a tendency to regard every­
thing as an extension of those little 
cards, and I'm afraid he hasn't been 
able to keep pace with the develop­
ments of the last fifteen or twenty 
years. He's become anchored in one 
way of thinking. What a pity! He's a 
bright fellow and quite an inventor, 
but his time has passed. Even J ac­
quard can't tolerate him. 

QUESTION: You mentioned Dr. Von 
Neumann before. Can you tell us 
something about him? 

BABBAGE: Well, there reailly isn't much 
to tell. You see, he is one of those 
chaps who takes his work alto­
gether too seriously and it appears 
that once he finished with the pro­
cess of moving in here, instead of 

. relaxing and enjoying his well de­
served holiday, he's gone right back 
to work. He regards it all as a kind 
of game, he once told me. "LO'ts of 
fun," I believe he said. Well, I say 
that he takes games too seriously for 
his own good. And since Boole 
won't have a thing to do with him, 
he's being ostracized socially. Too 
bad-I understand he has an excel­
lent sense of humor. 

QUESTION: Turning from the subject of 
personalities to that of technology, 
in what respects do you think the 
world has changed as a result of 
computers and to what extent has 
this, in your opinion, been a positive_ 
development? 

BABBAGE: Wen, I would say that the 
most important result of computer­
ization-I believe that is the word 
most commonly used to describe the 
process-is that life has lost its lei­
surely pace. There was a time when 
people carried watches about with 
them for no other reason than to 
identify themselves as members of a 
class that was wealthy enough to 
afford watches. Nobody cared a 
tuppence for the time of day. There 
were nO' typewriters or copying ma­
chines, the posts were slow, even gos­
sip took days to travel from one vil­
lage to the next and no one was in 
much of a hurry about anything. To-
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day it seems that humanity can't wait 
a nanosecond to invert a matrix. 

I think as well that altogether too 
much information is available to 
people these days. I don't mean the 
kind of things that people need to 
know but before computers weren't 
able to know, but rather the kind of 
useless information that no one real­
ly wants but that everyone feels obli­
gated to demand because the capa­
bility for obtaining this unnecessary' 
information exists. Then someone 
establishes an international _ com­
munications network so that thou­
sands O'f people allover the world 
can have this nonsense at their fin­
gertips. All of this is very far re­
moved from what I had in mind 
when I developed the difference en­
gine. 

QUESTION: Exactly what did you have 
in mind? How did you imagine 
that your difference engines wou[d 
change the world? 

BABBAGE: To be perfectly frank, my 
dear fellow, I was remarkably naive 
about the possibilities. I assumed 
that it would be of no use to anyone 
but mathematicians. In those days, 
you know, solving a system of 500 
linearly independent simultaneous 
equations in 500 unknowns was a 
life's work, not to mention the job of 
determining linear independence. 
Some poor chap would spend a few 
years at Oxford learning mathemat­
ics to' tackle the job and then shut 
himself up in a room somewhere for 
thirty years to work on the problem. 
Today a difference engine, or I 
should say a computer, finishes the 
job in an hour or so. Now that's the 
kind of thing I had in mind-mak­
ing . life tolerable for mathematics 
dons and giving them an opportuni­
ty to marry. 

I never imagined that a difference 
engine would make such a differ­
ence-oh dear, what an absolutely 
horrid pun! But I'm sure you get the 
drift of my argument. I'm astounded 
at the revolution that's taken place. 

As for the size of the newer mod­
els,"I'm quite at a loss for words. My 
original design was smaller than the 
ENIAC, as you may be aware, and I 
always considered that machine to 
be inferior because of its unneces­
sary bulk. The microprocessors 
which are so popular now are clearly 
a step in the right direction. 

Incidental,ly, a development which 
gives me great personal pain is the 
shameless exploitation of my distin­
guished family name on the part of 
unscrupulous persons who consider 
the possibility of gaining a few shil­
lings at· the expense of those who 
cannot defend themselves an accept­
able pursuit. I must take this oppor­
tunity to register my disapproval. 

QUESTION: You mentioned earlier that 
historians have an inaccurate under­
standing of why you never suc­
ceeded in constructing a working 
model O'f your difference engine. I 
wonder if you might care to enlight­
en us about the real reasons for your 
lack of succeess. . 

BABBAGE: Well, there were a number 
of problems that I was unable . to 
overcome. You must understand 
that my idea was many decades 
ahead of its time and there were 
some strong vested interests who 
were determined that I should faiL 
There was' for example a conspiracy 
among actuaries and statisticians 
who were afraid they might lose 
their positions if I succeeded. In Ox­
ford a number of distinguished pro­
fessors who hadn't the faintest con': 
ception of what I was doing went 
intO' a panic when they heard from 
some stupid Member of Parliament 
that I was wO'rking on a machine 
that would make professors of 
mathematics obsolete. Sheer non­
sense of course, but those senile old 
gentlemen had ~ great deal of influ­
ence and very nearly managed to' 
have my research funds cut off. 

I had what you would call today 
software problems, but I don't be­
lieve that they were insurmountable. 
My most serious problem was quite_ 
interesting-whenever I was half­
way through the construction of one 
part of the engine, I would have a 
brilliant idea about how I could re­
build it from scratch and make sig­
nificant improvements. I would then 
tear weeks of hard work to pieces 
and start all over again. That's how I 
came to my analytical engine, by the 
way. Of course I made very slow 
progress this way. 

QUESTION: Since you have access to 
privileged information, Mr. Bab­
bage, perhaps you'd care to tell us 
something about what the future 
holds for computer science. 

BABBAGE: Well, I don't really know 
about the future of computer sci­
ence, but I can give you a few hints 
about the future of cO'mputer scien­
tists. You know, I haven't exactly 
been idle these last few years. Did 
you notice that there aren't any long 
queues at the pearly gates anymore? 
Would you care to know why? St. 
PeteT has a terminal now, hooked up 
to a huge data base, to' help him 
make those on-the-spot decisions. 
We don't miss a trick here anymore, 
my dear chap, so watch your step. 0' 

Alex Ragen, a former tatooist and roll­
er derby referee, is now living and 
working as a systems analyst in Jeru­
salem following his deportation from 
Brooklyn. An avid hobbyist, he is 
presently collecting early releases of 
as for a proposed software museum. 
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illustration by Kr'is Boyd: Joan Lesser/Etcetera 

Firmware-. 
A New Dimension 

in Kludges 
ENOCH MOTE used to say, "I've met a. 
lot of programmers, and I'm not im­
pressed." Mote's view may be a little 
cynical, but even the kindest person 
must recognize the presence of at least 
a few eccentrics in the ranks of code 
constructors. 

It has been a part of my cup of 
Gethsemane over the long years to be 
a programmer (so titled), to be the 
boss of programmers, and to be the 
sad soul who directed the boss of pro­
gramming (and others) and to wonder 
what they really did. It was during this 
period that I was first diagnosed among 
those who suffer attacks of migraine. 

Programmers have long exemplified 
one of the key attributes of Kludge 
design, as was defined in my aboriginal 
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research paper on the Kludge, (DATA­
MATION, February 1962) in which one 
of its identifying characteristics was 
found in the designer so clever he out­
smarts himself. 

Programmers love to be clever, and 
they continually incorporate the pro­
gram equivalents of hand buzzers or 
poo-cushions in their efforts. I recall 
fondly the cleverness of a high-rank­
ing programmer who once reported to 
me. He became convinced that one op­
code in the current version of giant 
computer we used did not function 
properly. Therefore he wrote a subrou­
tine to construct the opcQde "proper­
ly." 

When I noted the subroutine reap­
pearing frequently in his work, I looked 

into its purpose. The impassioned 
speech in which I indicated the conse­
quences if I found him writing the sub­
routine again brought blushes from the 
delicate ladies in the keypunch room. 
This programming gentleman, of 
course, viewed my rage as totally un­
reasonable churlishness. 

A really clever programmer can 
manage to waste many hours of ma­
chine time, or use up aU available 
memory on a machine of any size what­
ever. All he needs as a vehicle is to par­
ticipate in a vital program which will 
be run repeatedly, preferably one on 
which the totality of the national wel­
fare is dependent. 

The occasion came for me to look 
into the details of a program designed 
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to massage vast streams of data from a 
gigantic space vehicle. Among the in­
terminable messages were those from 
various angular shaft encoders on the 
vehicle. These samples of shaft en­
coder position were written in Gray 
code (cyclic binary), so often used in 
such encoders. 

Gray code is hardly mysterious, and 
is rather widely known and under­
stood. The algorithm for translating it 
to ordinary binary is short and simple 
-five or so instructions in the typical 
computer. 

But the programmer assigned to 
shaft encoders decided that Gray code 
represented a new challenge to the 
world of programming erotica. There­
fore he loaded into memory an equiv­
alence table 'of Gray vs. binary, out 
to 64 binary places per entry, or some 
such, and proceeded to discover the 
needed binary number by table look­
up. 

With this simple and clever act, he 
not only used up a vast portion of mem­
ory, but also introduced a delay of 
at least a day every week into process­
ing data from the space vehicle. 

However, not all the cleverness is 
allotted to the application program­
mers. Some of those fabulous em­
ployees I once had were in the midst 
of a tight-schedule application pack­
age in tool control. They were writing 
for a small computer built by one of 
the better-known makers of small com­
puters, and, because memory space 
was tight, using the so-called "system" 
software of the manufacturer. Since 
high precision was a requirement of the 
application, extensive use was made of 
the subroutines for double-precision 
decimal arithmetic. 

The program kept blowing up as the 
tool profile rounded certain kinds of 
turns, and a great deal of expensive 
time was wasted finding out why. It 
turned out that every blow-up occurred 
in a double-precision divide operation. 

The exact algorithm for double-pre­
cision division happens to be readily 
expressible as an infinite series with 
each term simply derivable from its 
predecessor-a simple iterative loop 
and test, with the process ending, com­
puterwise, at the first insignificant term 
encountered. 

However, some Mr. Brilliant among 
the manufacturer's in-house geniuses 
had decided that three terms of the 
series were enough for anybody, and 
that's how it got programmed, checked 
out, and released to the whole world 
of users with the full blessing of top 
management. 

The presumption that three terms 
were enough turned out to be true 
nearly all the time; only the few times 
that the presumption was untrue were 
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enough to blow the sanity of anyone 
trying to work with the system as re­
leased. 

When I visited the manufacturer and 
offered to rewrite the divide routine 
correctly, for a modest price, I was met 
with a cool reception indeed. 

But today the world has progressed. 
No longer need we trust the dreamy­
eyed programmer to structure our vital 
functions in his inept way. 

N ow we have firmware, and systems 
that do important things are given co­
herence by means of tiny PROMS, pro­
grammable read-only memories, with 
contents locked in at the factory by 
experts. . 

These devices come in various sizes, 
known somet!mes as junior PROMS and 
senior PROMS, but their functions are 
similar in nearly every instance. They 
divide the internal world of logical and 
arithmetic function into 8-bit bytes, 
usable as a double hex digit, or an 
EBCDIC character, or as anything else 
that can be classified into 256. pigeon 
holes. Their contents, cast in factory 
glue, let their affiliated mini- or micro­
processors just compute up a storm, 
emulating anything from a birdcage 
to a battleship, and making our world 
safe from clods. 

But when, on rare occasion, we are 
privileged to look inside the factory­
set contents of the remarkable PROMS, 
we begin to wonder about the "experts" 
who determine their magic configura­
tions. Horrifyingly, but maybe not too 
surprisingly, we find that every dumb 
trick so carefully nurtured over the 
years by clever programmers has been 
cast in firmware, and has found a safe 
hiding place inside a PROM. 

It is as if Kludges had gone under­
ground. 

Let us examine some of these crafty 
items to be discovered in PROM innards. 
They fall into a number of familiar 
categories: 

1. The Super-Secret, Simplified, Al­
most-Algorithm is ginned up by some 
backroom dropout from the Mensa 
Society. Its "need" is based on the pre­
sumption that the world of users is too 
dull to understand anyway, and, be­
sides, if that's the way Leibniz wrote 
it, it's got to be out of date. Generally 
it is so clever that its purpose is not 
discernable by any process of straight­
forward reasoning but requires the 
deep. thinking of' a vastly convoluted 
mind. Besides, the Almost-Algorithm 
works well all the time-almost. 

2. The quasi-Chinese Character Set 
is based on the clear evidence that the 
designers of EBCDIC and ASCII (and 
the Roman alphabet and the Arabic 
numerals) were a bunch of dolts. ,What 
the system clearly needs is a simplified 
internal character set understood only 

by those in the "know." The quasi­
Chinese internal character set was 
clearly described in my ancient paper 
of 1962, in which it was pointed out 
that a true Kludge must, at all costs, 
have an internal character set different 
than its external. The apochryphal 
character set is as surely the mark of 
the Kludge as a pentagram on the 
right hand is the mark of a werewolf. 

3. The Diddle Table fulfills some 
mysterious and basic human need, as 
exemplified by the ,person previously 
cited who spread Gray code through­
out all available m~mory. Tables of 
everything computable ever heard of 
are spread through PROMS across our 
land: addresses, equivalents, numbers 
from one to n (passing i on the way 
to jail), and you name it. Apparently 
casting the number in firmware gives 
the "expert" the assurance that it is 
really there, whereas, if it had to be 
computed by some simple process, it 
might disappear in the meantime. Be­
sides, tables sell more PROMS. 

4. The Absolutely Identical (Except 
For) Syndrome is one of the most 
widespread in all PRoMdom. In fact, 
it is the hallmark of the PROM-based 
contraptions, ever so many of which 
are promoted as a "better but cheaper" 
version of some time-honored Kludge. 
Thus we find multitudinous devices, 
for example, whose PROM contents en­
able them to be absolutely identical to 
and interchangeable with a teletype; 
Except For the key labeled ZLCH-INPT 
which, when pressed, blows a fuse, 
shuts down the telephone company, or 
alerts the Pentagon. The applicable 
design philosophy seems to be that a 
garbage can is improved by building 
it with no bottom, thus making any 
attempt to move it superfluous. The 
Except For syndrome, with respect to 
the user, is exemplified in the well­
known New York City phraseology, 
"Leave dem worry about it." 

There are, of course, perfectly com­
petent and excellent builders of PROM­
based devices, and fillers of their inner 
content. And it is clearly in the best 
interests of the user to try to find one. 

Blind faith is not always followed 
by a fall of manna after the dissolu­
tion of the pillar of fire and smoke. 
The nosy and arrogant user may be so 
crude as to ask pointed' questions 
about the actual contents of the firm­
ware he buys. He may even get them 
answered. 

Meanwhile, however, one fact seems 
evident. Old Kludges never die. They 
are cast in firmware. * 
Jackson Granholm, a long-time con­
tributor to Datamation, is president of 
the Gregor Mendel Foundation and 
was recently successful in importing 
from Czechoslovkia peas from Gregor 
Mendel's garden. 
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Product Portent Unless something is done immediately, some, or 
all, of these products may be introduced during 
1977. Last chance to write your congressperson! 

On-line Marriage Counseling 
How many times have you thought to 
yourself, "I should have had my head 
examined before ever marrying that so­
and-so." Now you can; and you don't 
have to pay' $30/ hour to a marriage 
counselor to do it. It's done with 
COMAS, Comprehensive On-line Mar­
riage Analysis System. The kit consists 
of a software package, a microproces­
sor controller, and a parka-like head­
piece wired with electrodes. The user 
inputs attributes of his or her spouse, 
and the software makes observations 
about that person's personality. make­
up, predictions of behavioral situa­
tions, and even warnings about pos­
sible dangerous circumstances. The 

. user's true reaction to these responses is 

measured from brain waves to find out 
whether or not that person will com­
plement the target person. COMAS runs 
on DEcsystem lOs with at least eight 
megawords of memory. It's priced at a 
reasonable $15. FRENETIC SYSTEMS, 
INC., Humuhumunukunukuapuaa, Ka­
hoolawe, Hi. 
FOR INFORMATION DIAL 411 

Organic. Circuitry 
It now appears that a fundamental 
breakthrough has been made in scien­
tists' efforts to literally "grow" circuit­
ry. The advantages of organic circuitry 
are many and include low price, bio­
degradability, low energy require­
ments, modularity, and small size. 
CaUed PITL (Peanut Impregnation 
Technique Logic), the first product to 
use the exotic new circuitry is the IP-
101/ ANQ-29, a miniaturized transmit­
ter intended for sensitive debugging 
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applications. The developers claim the 
transmitter could be used for "debug­
ging of the White House or debugging 
of Congressional offices," etc. The V .S. 
Dept. of Agriculture developers had 
intended to keep the cp-I0l/ ANQ-29 a 
secret, but oem quantities (200 bush­
els) unfortunately got mixed up with 
unintelligent peanuts at several farms 

in the Plains, Ga., area, and the 
V.S.D.A. has decided to make a clean 
breast of it in case your home-made 
peanut butter starts tasting funny. 
UNITED STATES DEPT. OF AGRICULTURE, 
Washington, D.C. 
FOR INFORMATION DIAL 411 

Performance Measurement 
This performance measurement ser­
vices vendor has developed the time­
honored concept of the Kiviat graph 
into something much more. Vsing a 
powerful on-line performance monitor 
connected to one or more laser-drive 
holographic projectors, it is possible to 
generate a four-dimensional represen­
tation of system performance called 
the Kiviat BLOB. This blob can range in 
size from a small, two-foot wide repre­
sentation of system performance con­
tinually projected above the dp mana­
ger's desk, to an image hundreds of 
feet in diameter-which could repre­
sent a kind of sword of Damocles over 
the dp manager's house. System crash­
es are said to be spectacular in ef­
fect' making the closing scenes of 
"2001-A Space Odyssey" look like 
Disney's "1001 Dalmations" by com­
parison. FAA regulations prohibit pro­
jecting the Kiviat BLOB higher than 
1,000 feet above the ground. If there is 
a drawback with the Kiviat BLOB sys­
tem it's that it can only measure the 
performance of its own controller, a 
dedicated four megabyte 370/ 168, but 
plans are, in the vendor's words, "in the 

a'ir" to correct this shortcoming. Plans 
also call for adding a Fifth Dimension 
(music) to the product. LASURE 
COMPUTER CORP., Water Proof, La. 
FOR INFORMATION DIAL 411 

Output RecyCling 
Call it dumb luck or what you will, but 
this small, new manufacturer may 
have accidentally backed into a useful 
product thanks to a logic error. As 
originally designed, the ShredHead was 
offered in response to a Postal Service 
RFQ for a high-speed device to chew up 
paper media. When the device was first 
switched on, however, it was found 

that the unit did a much better job of 
reconstituting material that had al­
ready been shredded. The Postal Ser­
vice turned up its nose, but other po­
tential customers have come forward, 
including corporate cn:!dit rating ser­
vices, the CIA, the Congress, and other 
non-privacy buffs. The product's name 
was then changed to PaperBak. Pres: 
ent plans for marketing the PaperBak 
call for a nationwide agreement to 
offe'r its capabilities through either a 
fast food franchise or gasoline retailing 
operatio·n. A v ANTI TECHNOLOGY INK, 
Evening Shade, Ark. 
FOR INFORMATION DIAL 411 "* 
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QUANTOR FACTS ON FILM. 

Believ.rt 

TO QUANTOR AT 
(415) Qb5-3700 

WILL MAKE \IOU 
ABEUE'JER 

BY 50LVINCl 'lOUR 
COM EQUIPMENT, 

SUPPUES, 
S'lSTEM/SOF"l'MR£., 

surPoRimD 
SOO\C.E REQU1REW£NtS! 

SUPPORT 
- QUANTOR BRINGS FULL SUPPORT 

WHERE ITS NEEDED- NATIONWIDE. 
FOR EXAMPLE, GOVERNMENT 

ACCOUNT5 MANA6ER 
TOM6AVIN 

HAS A SYSTEMS/SOFTWARE ANALYST, 
5UPPUES MANA"E~ AND 

SERVICE SPt:.CIALlST 
WITH HIM IN THE AELD. 

NO WAITING 
MAN'! C~ PROCESSORS 

MUSTWAIT FOR A 
NEARB'! COMPUTERlO 

PROtiJCE SPEClAU. 'I 
FORMA1T£.D CC1{\ l1\PE5. 

THIS PROBLEM \S SOlYED 
WHEN lliE. COM 

PROCES5OR/RECOROER 
HA5 A BtlILD-IN 

COMPUTER OF I1B OIlVN 

c.O~~eAA'N. . . . . 
.. ....\,~~ . QUANTOR'S 'NE.W Q-I\5 COM RECORDER/PROC.ES~OR CDNT~NS 115 OWN MINICOMPUTER AND 
~ 50FTWARE AND READS INPUT 1AP£S IN ANY FORMAT. THE 5'tSTEM RECORDS, DEVELOPS 

AND DE.Ll'JERS CUT, DRV MICROFICHE, W\TH T\TLE AND INDEX. AT THE PUSH OF A BUlTON. IN ~SS THAN 
A MINUTE. THE Q-\\S IS A MEMBER OF QUANTOR'S FAMILY OF COM PRODUC:r.s, DUPUCATORS, VlE.WERS 
SUPPLIES. A COMPLETE SOLUTION TO YOUR INFORN\ATlON 5TORA(£ 
AND DISTRIBUTION NEEDS. WHE.THER ')t)U'RE A FIR5T TIME COM 0 
USER,. OR IF YOORE CONSIDERING IMPROVING YOUR COM OPERATlONS, 
COMt:. TO QUAN"TOR,52.0 LOGUE AVENUE, MOUNTAIN VIEW, CA Q40'-0 

ATLANTA, BOSTON, CHIcAGO, CLEVELAND, DALLAS, DENVER, DETROIT, LOS P-NGELES, New YORK, SAN fRANClSC.o, WA"5+tIW6-"(tlN, D.C. 
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The smartest business people in the 
world are using Data General computers. 

The rest of you better 
catch up on your reading. 

And we've made 
it easy for you to do it 
quickly. We've spelled out 
what Data General com­
puter users already know 
in a new booklet, "It's 

b · " smart USlness. 
We started nine years 

ago and are now one of the 
fastest growing, most profit­
able computer companies in 
the industry. With over 26,000 
systems in 33 countries, we are 
third largest in systems shipped. 
Last year, we reached $161 million in 
sales. And put a higher percentage of 
these revenues into research and development 
than any other computer company. That's 
what enabled us to introduce a new product 
every 15 working days. Products that 'supply 
more useful technology to more users. 

Unlike many other computer companies, 
Data General's only business is.computers. 
We were the first small computer company to 
design and build a 16~bit computer-on-a-chip. 
The first to provide high-level ANSI '74 
COBOL, essential for business users. As 
well as the first to make high-speed semi­
conductor memories. All of which increased 
performance and lowered costs. 

In 1976 alone, w~ increased our facilities 
by 80% and number of employees by 76%. 
And we're the only company to design, 
m~ufacture and market such a wide-ranging 
compatible product line. Including everything 

from microNOV A chips to 16-bit 
NOVA minis and full-blown ECLIPSE 
computer systems. Along.with a com-

plet~ line of high performance 
peripherals and communication 

devices. All sup­
ported worldwide. 

We're not 
saying that we 

have a computer 
system for every",: 
one. But if you'd like 
one you can grow 
with, one that can 

provide you with instant 
information for faster, more 

accurate day-to-day business decisions, as 
well as one that, we firmly believe, offers the 
best price/performance ratio going, then it 
makes sense to talk to Data General. 

Remember, you don't just buy a computer 
system, you buy a whole computer company. 
You should know as much about the company 
as you do about the system you're buying. It's 
smart business. And we can prove it. Send for 
our booklet. 

Mail to· Data General Dept' DC-4
1 

Westboro MA 01581 , - , , 
" 

I'm interested in smart business. Send ine your booklet. 

NAME 

TITLE 

COMPANY 

.~ ADDRESS TEL. ' ~, -ru 
D 

CITY STATE ZIP D -

'''. NOVA and ECUPSE are regIstered trademarks of Data General Corporahon. 

~ , Data General 

April, 1977 

Its smart business. 
Data General, Westboro, MA 01581, (617) 485-9100. Data General (Canada) Ltd., Ontario. Data General 

Europe, 15 Rue Le Sueur, Paris 75116, F ranee. Data Gem:ral Australia, Melbourne (03) 82-1361. 
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4 years, 
. 17 patents, and 

60,000 installations 
back every 

Shugart Floppy disk. 
No wonder two out of three 

OEM's specify Shugart floppy disks. They get more exclusive 
features, more product support, and more responsive 

delivery schedules. So can you. 
A SA800/801 diskette storage drive gives your system 

more salable features: D Single density, or double density 
for the same price. D A patented diskette clamping! 

registration design that prevents diskette damage from 
misregistration over 30,000' interchanges. 

D A proprietary ceramic read/write head that extends 
media life to over 3.5 million passes per track with a head 

life exceeding 15,000 hours. D Extras like patented pop-out 
diskette retrieval, drive activity indicator light, and die cast 

cartridge gUide and base plate. 

If your systems needs more data storage, you can easily 
convert from single to double density on the same drive. 

And you have a wide selection of product configurations­
'standard or compact "skinny" drive options, controller 

kits, and complete storage sub-systems. 
Need less storage capacity? 

Try our new SA400 minifloppyTM 
drive. This little half-pi~t delivers 

one third the data storage of 
a standard floppy in a package the 

size of a cassette tape drive. 
Same proven Shugart technology. 

Shugart gives you more responsive 
daily support-systems design, 

technical service, documentation 
and applications help. 

Experience. Technology. 
Responsiveness. No wonder. two 

out of three OEM's 
specify Shugart. 

T"minifloppy, minidiskette and ministreaker are Shugart trademarks 

The leader in low-cost disk storage . 

. ~@ShUgart Associates 
415 Oakmead Parkway, Sunnyvale, CA 94086 Phone (408) 733-0100 

East Coast Sales/Service: Phone (617) 890-0808 
Europe Sales/Service: 3. Place Gustave Eiffel, Silic 311 

94588 Rungis, France Phone( 1) 686-00-85 
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Compare the new 
Sanders Graphic 7 with other 

interactive terminals. 

You'll draw a graphic conclusion. 
Sanders' new Graphic 7 is an in­

telligent terminal with all necessary 
hardware and software as standard 
-not cost-you-extra-features. 

But the Graphic 7 doesn't just 
save you money when you buy it. It 
also saves you money after you buy it. 

Simply wheel your Graphic 7 
through the door and plug it in. No 
installation problems. 

Your programmer won't have 
to spend much time with your 
Graphic 7. It comes pre-programmed. 

April, 1977 

And your operators will be able 
to handle your Graphic 7 after a 
10-minute briefing, because it works 
with a one-button initialize. 

Application programs? Our 
Fortran-based graphic support 
package can reside in any host that 
supports Fortran. 

, And with the intelligence at the 
terminal, there's minimum impact 
on the host. You can do more 
work faster. 

Sanders experience? Our 
graphic terminal systems are used 
in computerized production projects. 
Tire-tread design. Avionics defense 

CIRCLE 115 ON READER CARD 

systems. Flight training. Land-use 
management. Air traffic control. 
And dozens of other areas. 

Compatible, fully equipped, 
low priced. What other graphic 
conclusion can you draw than the 
new Sanders Graphic 7? Send for 
specs and specific applications. 
Sanders Associates, Graphic Systems 
Marketing, South Nashua, NH 03060. 

BAA 
603-885-5280. 

SANDERS 
ASSOCIATES. INC. 
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I ots of outgrow 
minicomputen. 

You can outgrow minicom­
puters without outgrowing the 
world's leading minicomputer 
company. 

Because Digital Equipment 
Corporation also makes big 
computers. 

The mighty, 36-bit 
DECsystem-10's. 

The new 36-bit 
DECSYSTEM-20's. 

And, thanks to the 
DECSYSTEM-20, your first 
step into big computers 
doesn't have to be a big step 
anymore. 

You can have one for a total 
systems cost starting at under 
$,10,000 a month. 

The key to this amazing 
price-performance is that the 
DECSYSTEM -20 combines 
the high performance hardware 
and economy of our famous 
minis with the powerful, 
dependable software of our 
pioneering DECsystem-10's. 

With that as a base, we went 
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outgrows Digital. 
on to give you other great things. 

Virtual memory so you can 
run programs up to a million 
bytes long without running 
out of core. 

Some really fast hardware 
for truly mammoth through­
put. ECL logic for the main­
frame and 160 nanosecond 
cache memory. Both of which 
are made practical thanks to 
our exclusive Computer Con­
troller Operation (CCO) -
a built-in minicomputer that 
handles all the unit record 
peripherals, terminals, com­
munications, system monitor­
ing, remote diagnostics, and 
allows system changes to be 
made on-line .. 

Streamlined versions of all 
the DECsystem-10 database 
software and compilers for 
COBOL, FORTRAN, APL 
(both Large and Small), a P IL I 
subset, BASIC PLUS 2, and 
ALGOL. 

Concurrent multi-stream 
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batch and in teractive operation 
for up to 128 users. 

Software that's totally 
compatible with our larger 
DECsystem-10's. 

The 36-bit DECSYSTEM-20. 
Digital takes you all the way. 

.--------. 
I 0 Please send more information. I 0 Have a salesman call too. 

I Name ________ _ 

I Title 

I Company 

I 
Address _______ _ 

City ________ _ 

I State ______ Zip __ _ 

I Telephone _______ _ 

I Send to: 
Digital Equipment Corporation, , 

I 200 Forest Street, Marlborough, MA 01752. 
Phone: 617-481-9511, Ext. 6885. 

I MRl-l MISS 04-77 L... ______ ~-~.~ 

LARGE COMPUTER GROUP 
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Does your Hon VIP take 
a big bite byte? 

Our Harris ,.. ... P4.~ doesn't. 
Our new Harris 8770 
can do everything your 
Honeywell 7700 or 775 
can do-yet ours costs 
10% to 30% less ... 

That's not all. 
When you call us, 

we respond; For 
example, our aver-
. age response time 
for maintenance is less than three . 
hours. And you can understand 
why. Terminals· are the only things 
we design, make, install and 
service. They're our entire line, 
not justa small piece of it Stands 
to reason we give terminals all 
our attention. 

And that's not all. 
We build communi­

cations monitoring . 
capabilities and self­
test programs into our 

terminals. This not 
only lets you detect 
system.failures 
and debug neW 

applications. It also 
helps isolate any problems in 
your front end, communications 
lines, modems, terminals or 
primter's basic operations. 

Result? A lot less downtime. 
But even that's not all. 

Harris terminals run without 
glare, heat, noise. They're 

ciRCLE 81 ON. READER CARD 

lightweight, compact, trimly 
designed. Easier to work with, 
look at, move around .. 

Harris terminals. They help you 
fight the big-cost bite. Why not 
phone or write for details and a 
dempnstration? Harris Corpora­
tion, Data Communications 
Division, Daniel Webster Highway 
South, Nashua, NH 03060. 
603-885-6685. 

m HARRIS 
COMMUNICATIONS AND 
INFORMATION HANDUNG 
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Profit from 
our 32-bit 

experience. 

Scores of customers are taking advantage of our 
lead in 32-bit design right now, because we were 
there first ... with the first mini with true 32-bit 
architecture. Hundreds of Interdata Megamini® 
computers have been working throughout the 
world since 1973. 

Interdata's 8/32 computer processes data at 
one-half the speed of the IBM 370/158, for. about 
one-tenth the cost. And the Model 7/32. offers 
even greater econorl1ies. With our Multiport Mem­
ory System, up to 14 processors can share a 
single memory bank, increasing throughput and 
processor-to-processor operation even further. 

And, although they cost as little as the '16-bit 
DEC 11/70 or DG Eclipse, Interdata's Megaminis 
are the only low-priced computers with no con­
straint on program size. That's just one benefit of 
32-bit architecture. 

You also get 219 IBM-like standard instructions, 
and can create even more of your own with up to 
512 Words of I nterdata Writable Control Store, rais­
ing throughput by a factor of five. And for still 
greater throughput, Interdata's exclusive Hard­
ware Floating Point option improves the speed of 
scientific calculations ten times faster than 
software-bound minis. 

Send me 1977 specs on your 7/32 and 8/32 
Processors and field proven software. 

NAME _________ TITLE ---

COMPANY ___________ _ 

ADDRESS ____________ _ 

CITY _______ STATE __ · ZIP __ 

X:aT-r:E::E& .... .&.-r~ 
A UNIT OF 

PERKIN ELMER DATA SYSTEMS 
OCEANPORT. N.J. 07757 (201) 229-4040. 

CIRCLE 8 ON READER CARD 
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lA's . Model 700/UtETS 
Universal Emulating Terminal System 

THE 
OLD WAY 

Floppy Disk 
Printer 
Othe'rPeripherals 

CAN EMULATE 
IBM 3270 
IBM 2260 
Uniscope'1pO/200 
Hazeltine ,,2000 
TTY 

If you are a multiple computer user and your network includes many different types of 
terminals, the new 'and powerful MEGADATA UETssystem is your key to vastly improved 
system utilization and operations .... AslNGlEUETs terminal can interface 'Nitha multitude 
of hostcomputers,and itemulates any number of different terminaldevices. Itthus provides 
very signi,ficantadvantagesto tile user. " 

l'J APPUCA TlONS ORIENTED- readily configured for your specific application 

[J VAST REDUCTION IN EQUIPMENT--a slNGLEUETScanreplaceany number of 
, differenttypesofterminals 

[] UNIFORM OPERA riNG PROCEl)URf:-O~Eb~sicoperatingprocedure on ONE 
machine; nO',changingfrom 'unit-to-u~itfJ1cJ.er()<:e~ure:-to;.procedure 

E'J REDUCEDMPt/NTENANCECOMPLEXlry:--O~Eserviceman fromO~Ecornpany,with 
all spares supplied byONEsoufce ' 

To provide all the requiredinterfacesahdemUI.clti()ns,theUETShas beendevelopedasa most 
powerfu I, piece of, hardware .•. Itcontains a 12-pitMPU ,.a15-inch d iagonal display; a memory 
up to 73 K, and a126~stati0rlkeyboard\\lith up to.?1funqi()n ~eys. ' 

To find oLJtmoreabbut our UNIVERSAL EM ULATIN9syste m and the many otherapplica~ 
tionsoriented ,MEGADATAterminaJs,call or write TODA y. 

Eastern Regional Office 
35 Orville Drive 
Bohemia, New York 11716 
Tel. 516-589-68000 Telex 14-4659 

CORPORATION 

CIRCLE 63 ON READER CARD 

Western'RegionarOffice 
15910 Ventura BoulevardcSuite 800 
Encino, California 91316 
Tel. 213-990-9777 
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So You're lfying TO 
Teach Computing , l\. 

by Fred Gruenberger . 

No matter what we do, some small fraction of our students soon outdo us, 
and some large fraction of them demonstrate convincingly that they will 
never catch on. 

Let's say that you have the problem 
from time to time of hiring a program­
mer for your installation. What would 
you like? Most likely you'd like a car­
bon copy of you, but you'll settle for 
less. It took you quite a few years to 
acquire the experience, seasoning, and 
wisdom you now have, and most of 
that was on top of your formaleduca­
tion. 

Us academicians are frequently 
challenged to produce something that 
you might want to hire. Keep in mind 
that for a student who majors in com­
puter science, we might have access to 
his attention for perhaps 1,000 class 
hours in computing courses. And in 
that 1,000 hours, we will probably 
have to reteach him how to read, write, 
and do simple arithmetic. We might be 
able to convince him that when he gets 
to you he shouldn't clobber the master 
file, but that's expecting a lot. 

Let me qualify myself. There were 
several people who were teachIng com­
puting before I began in 1949, but 28 
years of almost continuous teaching of 
the subject has convinced me of some 
things-and has shown me some things 
that I once believed are false. 

It might be argued that the 28 years 
have only frozen my thinking into a 
mold. Perhaps. On the other hand, I 
have seen a lot offads and foolishness 
come and go, but I have found that 
there is a collection of basic, orderly 
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concepts that endure. It took me a long 
time to . discern this collection-it 
wasn't until 1960 that I caught on to 

A computer science major 
might give it 1,000 class 
hours-in which time we 
have to reteach him how to 
read, write, and do simple 
arithmetic. 

the secrets of the computer. About the 
same time, by coincidence, my pro­
gram began to perform properly more 
quickly. My teachers. (Ken Arnold, 
Clarence Poland, Russ McGee, Charles 
Baker, Mort Bernstein, and Cliff Shaw, 
among -others) were a patient lot. 

The subject which must be taught is 
computing. Programming, in the sense 
of composing instructions for a ma­
chine, is the smallest part of that sub­
ject. We must give serious thought to 
the end product we want to produce 
and, working backward frorri that, list 
the basic ideas that should be taught. 
(And the list should include those top­
ics that are transient, the notions that 
can be de-emphasized or neglected alto­
gether.) With that done, we can then 
consider the ordering of the topics for 
maximum efficiency in the learning 
process, the relative emphasis to be 
placed on the topics, and the balance 
to be struck between theory and prac-

tice. I doubt that it can be done in 
absolute terms, even to the satisfaction 
of one person. My last semester's notes 
don't seem to fit this semester's classes. 

Don't assume anything 
Let's say that you propose to teach 

computing to a group of neW hires, 
and assume that these students want to 
learn the subject, are willing to work at 
it, and have not already been ruined by 
some well-meaning high school course 
in coding using BASIC. What can you 
build on? What can you assume is 
already known? It's easier to list the 
things you'd better not assume. They 
will know very: little arithmetic (for 
example, not one student in ten can 
add fractions), and have virtually no 
ability to communicate in English. 

They will all know that computers 
solve problems, and that any problem 
with numbers in it is properly a com­
puter problem. They will all be .con­
vinced that any number coming out of 
a computer must be correct, especially 
if they wrote the program. They. will 
assure you that, if you begin with a 
high enough level language, the grungy 
details of coding are trivial. 

And of course they know that com­
puting power is a free good (a notion 
that you are about to reinforce). Petty 
problems of computer economics are 
to be ignored as irrelevant. They are 
strong on relevance, and they will want 
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all their practice problems to be "prac­
tical. " You will find that there is much 
unlearning to be done. 

I think it's important-whatever av­
enue you choose for producing "com­
putists"-that you insist on correct 
practices at the start, communicated 
from you to them and conversely in 
correct terminology. If you agree with 
me that the concept of validating a 
program is important, then make sure 
that they start validating the first pro­
gram they see. If you believe that flow­
charts or some equivalents are useful 
tools, then you should use them, and 
make sure that they use them, too. 

What should be taught? We can list 
topics for a beginning course that 
might produce general agreement: 

• the logic of the machine 
• address modification and sequenc-

ing 
• looping and sub programming 
• elementary coding 
• flowcharting (or its equivalent) 
• problem solving 
• program validation (testing) 
• assemblers, compilers, specialized 

languages 
• use of algorithms 

(recognizing that there are more topics 
that each individual teacher would in­
clude). Similarly, we might get agree­
ment on topics that can be omitted 
from a first course in computing: 

• Boolean algebra 
• switching theory 
.• queueing theory 
• compiler construction 
• artificial intelligence 
With only minor quibbling, we can 

I'm reasonably sure that no 
one really knows how to 
teach computing. 

agree on a course syllabus. That leaves 
a large uncharted area: the ordering of 
the topics, the emphasis to be placed 
on each topic, and how to teach those 
~pic~ . 

Approaches with twists 

Here's a novel approach produced 
by Barry Gordon of IBM: 

Presumably, you give program­
ming assignments to do; for exam­
ple, write a program to read one 
variable from each of the input de­
vices, write a series of random num­
bers on each of the output devices, 
and then crash the system-or some 
such thing. That's fine as far as it 
goes. How about giving them also 
the task of modifying one of those 
programs after it's completed? You 
know, change a key algorithm, or 
add a new function, or almost any-
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thing. 
But here's the gotcha. Before as­

signing the modification, each pro­
grammer (call him A) first hands 
his program to someone else ( call 
him B) and it is the latter who actu­
ally has to do the modification. 

Clearly, the programmer A'whose 
program is most easily modified­
dare I saymaintaincd?-is rewarded 
with a good grade (or dog yummy, or 
small fish, or whatever you throw 
students these days). However, in 
order to avoid tota,l corruption, keep 
in mind that each student is both a 
programmer A and B (on two dif­
ferent programs, of course) and 
might be tempted to dawdle so that 
his original program has' a better 
chance of being modified sooner than 
than the one he is modifying. The 
gimmick is to give the high mark 
to both the programmer A and the 
programmer B who worked on the 

The hobbyists are busy 
creating all the things we 
used 20 years ago--and 
making the same mistakes. 

easily maintained program. That 
way, each student will have an in­
centive to make their own programs 
maintainable and to maintain others' 
programs with dispatch. 

Now, the plot thickens. Clearly, 
there is little point in writing clear, 
lucid, maintainable programs if the 
clown who maintains them is going 
to destroy those attributes. 

Simple. Remove the modification. 
made in the last assignment! (Or, 
for that matter, make another modi­
fication; I don't care, as long as the 
first modification is involved in the 
next.) And who gets this task? Ob­
viously, prograrnmer C. The grading 
rules are as before: timely comple­
tion brings rewards to programmers 
Band C. The object, of course, is to 
discourage each B from switching 
into quick-and-dirty mode when he 
modifies someone else's program. 

Naturally, this can be carried as 
far as one wishes. I really don't 
know how many levels are practical 
in a programming course. In the ,real 
world (as we laughingly refer to the 
world of commerce) it goes on ad 
infinitum. 

Also, I kind of like the 'idea of not 
warning the victims ahead' of time 
that the game of switch is in. the 
offing. The whole point is: it should 
always be assumed that one's code­
original or modified-will some day 
have to be coped with by someone 
else. That is the entire message. 
For my part, I have tried the follow­

ing exercise. A fairly large (and non­
trivial) problem is broken into logical 

parts, and each part is handled by a 
team of two or three students, who 
fabricate a subroutine. When each 
team has coded, debugged, and· tested 
its part, all the sub-decks are combined 
for system testing of the whole. Warn­
ings are issued from time to time for 
the necessity of planning ahead and of 
the need for communicating verbally 
between the teams and communicating 
in writing in the code. Usually, the first 
system test run is chaotic, and reveals 
errors in every subroutine. Generally, 
three or four runs are needed just to 
debug the complete deck, and several 
more to test it before committing it to 
production. 

Let's figure it out fast 

Both methods, Gordon's and mine, 
have advantages. The important thing 
is that some well thought out method 
be used, and that we develop these 
methods quickly. It may be that we are 
at the threshold of a new era in comput­
ing, triggered by the home-built ma­
chines. Various estimates indicate that 
there are already over 10,000 such ma­
chines in operation, and their existence 
may have a profound effect on our 
teaching. We have already noticed that 
the people who buy and build an 8-bit 
machine with 4K bytes of storage are 
busy reinventing all the things that ev­
eryone else used 20 years ago, all the 
while making the same mistakes. If, as 
I believe, we arc soon to have pocket 
computers that students can bring to 
class, we will have to rethink some of 
our precepts about teaching in general 
and about teaching dp in particular. 
. In addition to all the things that go 
to make up the mysterious chemistry 
by which knowledge moves from one 

To my knowledge, no text 
in print is thoroughly . 
satisfactory. 

head to another, the teaching of com­
puting has some novel characteristics 
of its own. For example, everything 
discussed in a computing course is 
open to personal verification by each 

/ student; there can be nothing hidden. 
Nearly every question of the. form 
"What happens if.. . . ?" can be an­
swered with ".Why don't you try it and 
see?" 

In a computing course, whether in a 
university or in a user installation, stu­
dents can be taken right to the bound­
aries of our knowledge in their first 
semester, and even be given a peek at 
what is unknown and still left to be 

. done. For example, any beginner can 
see that to sort three items by direct 
internal sorting, there must be three 
comparisons made. For four items, the 
number of necessary comparisons is 
five. How many are needed to sort five 
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E"ery time she sneezes, 
you'll wish you had let Moore 

preprint your weighted Mod 10 
I self-check. consecuti~e numbers. 

April, 1977 CIRCLE 68 ON READER CARD 

No matter how good your key 
operators are, they're human. And 
when they look away from their 
work, no matter what the distrac­
tion, they could enter a wrong 
number. 

It need never happen again. 
Because Moore, the world's 

largest designer of business forms, 
introduces Digi-Chek® computer­
controlled numbering. 

Preprinted Mod 10 forms. They're 
yours for the askirig. Complete 
with weighted Mod 10 self-check 
digits already entered. 

Moore will design you a Digi­
Chek system on a form with con­
secutive numbers for error-free 
entries, guaranteed by the weighted 
Mod 10 system. 

26548 8 
Consecutive Numbering with 

Mod 10 Check Digit 

Your new Moore forms with 
Digi-Chek can save costly errors in 
billing, accounts payable, payroll 
accounts, in a variety of industries 
such as banking, insurance, health 
care, brokerage, department stores 
and construction firms. 

So put the world's largest forms 
company to work for you. Call 
your local Moore representative, 
or write us direct. We'll save you 
time, money and errors, which is, 
nothing to' sneeze at. 

Toronto, Canada/Niagara Falls, N.Y. 
Denton, Texas/Oakland, Calif./Glenview, III. 
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An OEM flexible disk subsystem is more than the sum of 
its parts. Getting optimum performance at a low unit price 
requires design control to eliminate redundancy and volume 
production to reduce cost. 

That's where our "parts" come in. The RFS7500 is a com­
pleteflexible disk system engineered and built by Remex, 
one of America's leading OEM peripherals manufacturers. 
Hardware, firmware and software are designed together to 
produce a package more cost/performance effective for the 
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quantity buyer than an "in-house" system or on,e purchased 
from a second level supplier or minicomput~r manufacturer. 

The RFS7500 is comprised of one to four RFDlOOO Flexible 
Disk Drives, a microprocessor based controller/formatter, 
interface and software for most major minicomputers plus 
power supply cabling and rack mountable chassis. Because 
it is a fully integrated subsystem, the RFS7500: 

D expands data capacity through implementation of 
IBM3740 format or a user selectable 1, 2, 4, 8, 16,26 or 32 

ORTRMRTION 



sector format. D saves computer time by data block transfer 
of from one to 65K 2-byte words on a single command from 
the host. D reduces core l11emory requirements due to 
automatic track and sector search and auto-initializing 
without software. D simplifies operation and system inte­
gration by 8-command structure. D saves space by housing 
interface card in the system chassis in some configurations. 
D speeds access through 6 ms track to track speed plus 
unit select. 

So when you're building an OEM flexible disk based 
system, don't go to pieces - go to Remex, 1733 E. Alton St., 
P.O. Box C19533, Irvine, CA 92713. (714) 557-6860. We're 
ready to do ourpart. 

Ex-Cell-O Corporation 
,REMEX DIVISION 
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things? The number is known to be at 
least six and less than ten-and that's 
all we know. 

Againt in teaching computing, we 
can show neat and elegant problem 
solutions. We can also show ,crude and 
inefficient schemest and indicate when 
the trade-off between our brains and 
the computer's brawn is profitable ei­
ther way. For example, interchange 
(bubble) sorting is an inelegant crow­
bar technique, ,but there are situations 
in which it is delightful and quite prop­
er to use. And being able to recognize 
the time to use a quick-and-dirty tech­
nique is part of computing. 

No text is great, but ... 
The beginning course needs a text­

book, and its choice is crucial. To my 
knowledge, no textl in print is thor­
oughly satisfactory. (including -some 
I've written), and many that are ac­
tively promoted by their publishers are 
downright bad. I can offer a quick 
checklist for the book that you choose: 

1. Look at the typography and 
graphics; your' students will live with 
the book for a semester or more. Offset 
printing of the author's typed notes 
may save a few pennies, but at the cost 
of severe brain strain. 

2. Look up your favorite topic, and 
see that it is presented the way you 
want it. 

3. Check the glossary or other defi­
nitions; are they not' only technically 
correct, but understandable by stu­

. dents? 
4. Look for the initial treatment of 

algorithms, a critical and vital topic. 
5 .. Determine to your satisfaction 

that the author has had computing ex­
perience (as opposed to a year with 
one machine and one language) . 

6: Check the price per page of useful 
material (as opposed to paddingt blank 
pages, reproduced forms, and chapters 
you have no intention of covering). 
This ratio alone might help you decide 
between nearly equivalent books; your 
students, after all, will have to buy the 
text you choose. 

Can we do it all? 
I have to conclude that I don't really 

know how to teach computing, and 
I'm reasonably sure that no one else 
doest either. No matter what we do, 
some small fraction of our students 
soon outdo us, and some large fraction 
of them demonstrate convincingly that 
they will never catch on. This pro­
found conclusion may apply to . the 
teaching of any subject. Atfinal exam 
time every semester, I become con­
vinced that no one has heard a word 

I've said. But a new set of classes will 
start shortly, and this time I'll recon­
sider the whole approach and maybe 
this time it will work. 0' 

Mr. Gruenberger started his dp ca­
reer in 1948 as the supervisor of 
the computing lab at the Univ. of 
Wisconsin, using punched card cal­
culators and the IBM Card Pro­
grammed Calculator. His experi­
ence includes stints at General 
Electric's Hartford Atomic Products 
Operation, RAND, and Informatics. 
He has taught computing courses 
at several Los Angeles area col­
leges and universities including 
USC, published over 50 articles and 
26 books, and made several edu­
cational films on computing. Mr. 
Gruenberger is, presently a profes­
sor of computer science at Cali­
fornia State Univ. at Northridge and 
the publisher of the newsletter 
"Popular Computing." 

Talk about a great Recorder! 
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We'd like to introduce you to our great new cassette 
data recorder, the AJ 730. You can use the AJ 730 off­
line to edit or store information; on-line to communicate 
to remote computers or terminals, or in a network of data 
communication devices including other AJ 730's. 

The AJ 730 can accommodate a number of different 
terminals, line speeds, and protocols automatically. With 
it you can interface with any ASCII, EBCD, or 
Correspondence terminal or computer. 

Talk about features! How about speed and code trans­
lation that goes from 10 to 120 cps, or a dual modem for 
speed and code recognition when communicating between 

terminals? The AJ 730 also features bi-directional drive, 
microprocessor' control, buffer memory, read-after-

write recording, and error checking. It's easy to see 
that the AJ 730 can be a valuable addition to 
your data communications system. 
If you can use a recorder that can handle data 

entry and retrieval, text editing, automatic typing, 
long term storage, computer program development, 

and much more -then talk to us about the AJ 730. We 
have a data sheet waiting if you'll circle the number or 
call us direct. -=- ANDERSON 
IIIiI JACOBSON 
:>21 Charcot Avenue· San Jose, CA 95131 . (408) 263·8520 

CIRCLE 102 ON READER CARD 
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POWER. 

IMSAI Introduces the Megabyte Micro!M 
The Megabyte Memory 
Until today, the largest memory you could 
fit and address in a single microcomputer 
CPU was 65K .. 

Now, IMSAI presents an incredible 
memory system for micros 16 times more 
powerful than yesterday's best. 

Imagine, a full megabyte of power from 
sixteen 65K RAM boards. 

And, to control all this, the IMSAI 
Intelligent Memory Manager (IMM), the 
super control board. 

You can write protect blocks through­
ou t the full mega byte. Or, ma p in 16K blocks. 

Plus, preset 16 mapping configurations 
with protect for high speed transfer or rapid 
change. 

All interrupts are fully vectored, and 
there's an interrupt if an attempt is made to 
write into protected memory. . 

There's even a real "time of day" clock. 

65K, 32K and 16K RAM 
Boards 
Until today, the most memory you could 
plug into a single slot was 16K. 

April, 1977 

Now, IMSAI presents memory boards 
in astonishing multiples of sixteen: 65K, 
32K and 16K low power, dynamic RAM 
Boards. They can be used in any S-lOO bus 
computer individually or in combination 
to form conventional systems up to 65K 
bytes. 

Every board is fast. With "hidden 
refresh" and no "wait state." 

The Complete Megabyte 
Microcomputer System 
The IMSAI Megabyte Micro™ is only part 
of the story. The full system can include 
dual floppy disks, terminals, plotters, 
printers and tape cassettes. 

IMSAI also offers the finest high level 
and peripheral software available. Paper 
tape and Tape Cassette 110 and super Disk 
Operating Systems. Plus, BASIC and Disk 
BASIC with more high level languages 
coming. 

. Until today, the microcomputer's 
potential was just something you talked 
about. 

Now, you can put it to work. Powerfully. 

CIRCLE 47 ON READER CARD 

GENTLEMEN: D 
I'm power hungry! 
o Send 65K RAM Board Kit $2599 D Assembled $389<) 
o Send 32K RAM Board Kit $749 0 Assembled $1099 
o Send 16K RAM Board Kit $449 0 Assembled $679 
o Send IMM ROM Control Kii $299 0 Assembled $399 
o Send IMM EROM Control Kit $499 0 Assembled $699 
o Send full catalog $1.00 

Check/MO enclosed. Am!. $ _______ _ 
Charge my: 0 BAC 0 M /C 

# __________ Exp. Date:---

Sig. ______________ _ 

o Send name of my nearest IMSAI dealer 

Name 

Company __________ Title __ 

City ______________ _ 

I 

Address 

State/Zip ____________ _ 

~~~~~@ 
IMSAI Manufacturing Corporation 
14860 Wicks Blvd. 
San Leandro, CA 94577 
(415) 483-2093 TWX 910-366-7287 
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An on-line inventory management system is 
a nice thing to have when you need answers in a 
hurry. Especially if the system gives you the controls 
you need to make sure the answers are not full of 
surprises. 

To our V.P. of manufacturing, such a system 
is more than a nice idea; it's absolutely essential. By 
being on-line to an interactive, multiuser Prime com­
puter programmed to handle Prime's specific needs, 
he has everything under control. Last year, for '.' 
example, the system helped his organization control 
the variance between physical and book-value in­
ventory to less than 0.1%! 

So if you've been spending too much ~ime on 
the carpet explaining variances more like 5%, a Prime 
computer can help you control your inventory as 
tightly as our V.P. controls ours. In fact, the money 
you'll save by reducing your variance will no doubt 
pay for the complete system. 

Depending on how many people in your 
organization need answers in a hurry, you can get a 
Prime computer that handles up to 63 terminals 
simultaneously. You can develop the inventory 
management system that fits your needs perfectly, 
using the software tools available with PRIMOS, 
Prime's virtual memory management operating 
system. PRIMOS gives you access to powerful file 
processing and CODASYL-compliant database 
management systems; a forms management system; 
and a choice of languages including ANSI '74 
COBOL, FORTRAN IV, RPG II and BASIC. 

Large databases can be managed with ease 
since on-line disk capacity can be as large as 2.4 
billion bytes; main memory as large as 8 million bytes. 

Typical systems for database management 
applications range from $100,000 to $350,000, or 
about $2,170 to $7,600 per month if leased directly 
from Prime. 

. To find out how being on-line to a Prime 
computer can keep you off the carpet, talk to 
Robert P. Berkowitz, vice president of manufacturing, 
Prime Computer, Inc., 145 Pennsylvania Avenue, 
Framingham, MA 01701, (617) 879-2960. 

PRIME, 

Prime can help 
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· Two Models 
PTC 5A-1' 

$1945* 
and 

PTC-SA-3 
$2595* 

OPERATE POWEll· 

I I 
STANOBY OFF 

the new 
Cf(jMPLf(jT ® 

PTC-5 
Remote 

Time Share 
'Digital Plotter 

Controller 

MICROPROCESSOR 
CONTROLLED PLOTTINe 

New Features: 

v 16 special centered symbols (in addi-
tion to the standard character set) 

v Circle generation capability 
v Enhanced vector length 
v Will work with offline tape cassette 

Call Rod Schaffner at (512) 837-2820 

Tried and Proven Features: 

v Totally interruptable without loss 
of origin 

v Hardware character vector generation 
v Error detection/retransmission 
v 196 or 1024 character buffer 
v Operates at 110,300 and 1200 baud 
v Use with IBM 5100 calculator, Wang 

2200 series and others listed in the 
brochure 

houston 
InSTrumenT R~DER "'''''' 0' 'AU'CH&cOM'~ 

PANY 

*U.S. Domestic Price Only 

ONE HOUSTON SQUARE (at 8500 Cameron Road) AUSTIN, TEXAS 78753 
(512) 837-2820 TWX 910-874-2022 cable HOINCO 

TELECOPIE:UROPEAN OFFICE Rochesterlaan 6 8240 Gistel Belgium 
Phone 059/277445 Telex Bausch 81399 

®A registered trademark of 

Houston Instrument 
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.Aha, just as we hoped. You're 
not as satisfied with your head­
per-track disc supplier as you'd 
like to be. As you have a right 
to be. 

Who knows what isn't 
quite right. Maybe your current 
supplier can't supply on time. 
Maybe what he's supplying 
doesn't measure up to the 
specs you thought you were 
buying. Maybe he's conducting 
his business as if these were 
the last few days he's going to 
be in the business. 

April, 1977 

But what can you do? AMCCMrI 
You're locked into existing de- ...., 
signs and production dead-
lines. And changing suppliers 
in midstream could put you up 
that proverbial creek without a 
paddle, right? 

Wrong. 
Now you can make a 

change for the better with vel)' 
little change to what you're 
doing right.now. By changing to 
AMCOMP. 

That's because our 8400 
and 8500. Series Disc Memol)' 
Systems come complete with 
the interlacing that makes 
them readily-adaptable to your 
present controller. 

And our systems aren't 
just readily-adaptable; they're 
better systems to adapt to. Per­
formance that's engineered in 
before production, and quality 
that's maintained throughout 
manufacturing. It's a part of 
what's making AMCOMP the 
new standard by which the 
industry judges itself. 

Judge for yourself. Just 
contact your nearest AMCOMP 
office, or AMCOMB INC., 
686 West Maude Avenue, 
Sunnyvale, CA 94086, phone 
(408) 732-7330. 

N o~ aren't you happy 
you didn't tum the page? 
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· · T· k SSlllg _ ,111~ 
The HP 3000 Series II closes the gap between 
the small business system and the big central computer. I 

Until recently, that gap was a real 
problem. For small to medium­
sized companies the cost of a big 
computer was prohibitive. But ' 
there was a growing need for 
extensive batch processing and 
real-time information management. 

Today, the HP 3000 Series II 
fills that need. A fast, powerful 
general purpose system, it can " 
handle a wide variety of comput­
ing modes concurrently. Yet system 
prices start as low as $110,000 
(U.S. domestic price). 

A versatile operating 
system is the key. 
Our Multiprogramming Executive 
allows the system's resources to 
be used concurrently. While batch 
jobs are running, several users 
can interact with the computer on 
a time-share basis via terminals 
(either hard-wired or over phone 
lines). ' ' 

Operating speed is maximized 
with firmware-assisted software. 
And spooling, standard on all 
models" keeps the' peripherals 
working at top speed. 

Our system has virtual memory, 
giving you the flexilJility to run 
large programs .with a relatively 
small real memory. And with batch 
plus terminal capability, you can ' 
develop programs' at a terminal 
using our interactive EDITOR­
then run them unchanged in batch 
mode for production work. 

The HP 3000 is fluent in COBOL, 
RPG, FORTRAN, BASIC, APL 
and SPL (our ALGOL-like Systems 
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Programming Language). These are 
high-level languages, which the 
operating system treats alike. The 
same simple, control language 
statements let you use any pro­
gramming language. 

Data Base Management: 
another "big computer" 
advantage. 
IMAGE/3000, our DBM software 
package for this system, gives you 
the means to create and manage a 

Turning raw numbers into usable 
information. All the tools for data base 
management are provided by our 
IMAGE/3000 software package and 
English-like QUER Y inquiry language. 

data base. And our simple English­
like inquiry language, QUERY, lets 
you access your data base easily. 

You can compile reports, make 
casual inquiries without writing 
programs and update, data on-line. 
You can generate forms, titles, 
page and column headings, data 
sorted by categories, subtotals, 
totals and averages. 

IMAGE has proved to be such 
a useful DBM capability that it 
was named to the J 97 6 Datapro 
Software Honor Roll. This places 
it among the 38 top software 
products, and one of only three 
DBM packages, among 1447 
rated by computer system users 
throughout the country. 

The software was judged in six 
categories: ease of installation, 
throughput efficiency, vendor sup­
port, ease of use, documentation 
and overall satisfaction. 

We've made our data manage­
ment capability even more useful 
with the addition of KSAM 
(Keyed Sequential Access Method), 
giving you fast access to indexed 

, sequential files. 

Hardware advances add 
speed and reliability. 
HP's "fault control memory" 
keeps the CPU running at full 
speed, even when a memory circuit 
has' failed. Five error-correcting 
bits in every 21-bit word determine 
where a fault has occurred arid 
the system compensates for it. A 
RAM automatically stores the 
information about the faulty chips. 
When our Customer Engineer 
arrives for regular maintenance, 
he calls up a status report and 
replaces any faulty circuits - even 
though everything has been run­
ning fine as far as you'reconcemed. 

Fast(350 ns access) semicon­
ductor memory is used, making the 
CPU easy to expand. In fact, you 
can go from 128K bytes of main-
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frame memory to 512K bytes, 
depending on the system you 
choose. And disc capacity ranges 
from 15 to 400 megabytes. 

At the heart of the CPU is a 
microprogrammed 32-bit ROM­
based processor. It contains 209 
firmware instructions that execute 
many system operations normally 
left to software. This micropro­
gramming speeds up such recur­
ring operations as J;l1oving 

character strings from one location 
to another, scanning strings for 
a particular character and environ­
ment switching. Processing inter­
rupts and linked list searches . 
are also implemented in microcode, 
relieving the operating software 
of considerable overhead burden. 

With its power and versatility, 
the HP 3000 is a natural upgrade 
for companies outgrowing their 
small business computers. If you'd 

like to see it in action, call your 
nearest Hewlett-Packard office 
listed in the White Pages. Or write 
to Bill Krause, Hewlett-Packard, 
11000 Wolfe Road, Cupertino 
CA 95014. 

HEWLETT ?~ PACKARD 

lJandling big business problems on a small computer. 
With a throughput two to six times 
greater than the original HP 3000, 
the Series II is designed to handle 
batch operations and multi-terminal 
on-line computation simultaneously. 

All components of the system 
are supplied by Hewlett-Packard, 
which assures maximum compati­
bility and minimum service prob­
lems. (If anything goes wrong, you 

Stack-oriented architec­
ture improves throughput, 
reduces program size and 

enables rapid context 
switching. 

terminals to 
match your 

particular 
needs. 
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know precisely who to call!) 
The smallest system, the Model 

6, has a 128K main memory 
(expandable to 256K), plus a 50 
megabyte moving-head disc, a 1600-
bpi magnetic tape unit, an HP 
2640B CRT terminal and a 16-port 
asynchronous terminal controller. 

CIRCLE 41 ON READER CARD 

The Model 8 has all of this but 
starts at 320K bytes of main 
memory (expandable to 512K). 

. Any configuration can be enhanced 
with the addition of line printers, 
card readers and punches, terminals, 
discs, tapes and more. main memory. 
Everything is planned to let your 
system grow with you. 

Input/ output processors 
are usually found only 
on large-scale computers. 

The HP 3000 has one. 

47701HPG2 
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''You should 
the onmy 

"When I sat down and figured that in 1976 our 
General Ledger/FICS System helped our 
clients keep track of more money than the U.S. 
mint printed in the last 15 years~' Francis Tarkenton. MSA 

MSA's General Ledger/FICS System is currently 
being used in virtually every kind of business 
endeavor you can think of. 

And as a tool for asset management, 
profit planning, cost and·general ac­
counting it's helping our clients keep 
track of an incredible amount of 
money. 

With new features like Data Base 
Management,On-line Data Entry and 
Inquiry, Data Base Security Protection 
as well as a custom Report Writer 
and optional 12 or 13 period ac­
counting, the System has be-
come the most exciting product 
of its kind. 
For further information. call 
Marge Kimbrough at (404) 262-2376 
or mail this coupon. 
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======-= == ~~~~ -::::.:- == :: ------ - .=:=;:= ----~ -----..-..-.~ ....-.....-..... 
-~-- ------- -------~---THE FINANCIAL SOFTWARE COMPANY 
Management Science America. Inc. 
3445 Peachtree Road. N.E .. Dept. B-3 
Atlanta. Georgia 30326. (404) 262-2376 

Chicago 312-986-2450; 
Los Angeles 213-822-9766; 
New York 201-871-4700 

NAME _________________________ , 

COMAANY ______________________ __ 

TITLE ____________________________ _ 

ADDRESS __________________ _ 

C~ ___________________________ _ 

STATE ________________ ZIP _________ _ 

PHONE COMPUTER MODEL _____ _ 

I am interested in: 0 Supplies Inventory Control and 
[] General Ledger/FICS Purchasing 
o Personnel Management 0 Accounts Receivable 
. and Reporting 0 Accounts Payable 
o Payroll Accounting 0 Financial Information and Control 
o ALLTAXTM 0 Fixed Asset/Property Accounting 
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Datashare4 
The system that made 
dispersed data processing a reality 
now offers expanded network communications 
and greater processing speeds. 

DATASHARE, Datapoint's Business limesharing System, is now better than 
ever before. Extensive new networking communications capabilities, as well as a 
significant increase in processing speed, make DATASHARE 4 the most exciting 
business data processing system available. 

DATASHARE 4 is a multi-user, mUlti-task system that allows simultaneous 
execution of up to 16 user programs. But that's not all. Now these programs can 
easily talk to each other, to other Datapoint business processing systems, and 
even to mainframe systems incorporated in your network. And all of this 
communication can occur with ease totally transparent to the user. 
More networking capabilities 

DATASHARE 4 allows extensive networking of computer systems with totally 
interactive inquiries into remoteidata bases. Data in remote data bases can be 
checked and updated interactively without the need for complete file transfers. 
Even ISAM file lookup can be performed on remotely located data bases. And if file 
transfer is necessary, that also can easily be done on the same system. 

DATASHARE 4 takes the mystery and complication out of extensive 
communication tasks by using simple commands like SEND and RECEIVE. The 
difficulties of communications have been eliminated while the effectiveness and 
potential has been expanded. 
Increased processing speed 

And, of course, with the new increase in processing speed, all of the local 
business data processing chores can be performed even faster. In certain 
applications, this increased processing speed can range up to five times more than 
with the previous system. With this sharply upgraded processing capability, 
DATASHARE 4 can be of even greater assistance in removing a substantial 
processing burden from the central network computer. 
New peripherals 

DATASHARE 4 may also be implemented with Datapoint's new 20 megabyte 
disk unit plus a wide variety of other peripherals, including several different types of 
high speed printers; a new matrix printer for use with Datapoint 3600 terminals in 
your remote locations; tape drives; and a wide variety of communications 
equipment. 

For more information about this exciting new system, contact your local 
Datapoint sales office or write: Datapoint Corporation, Attn: Marketing 
Communications, 9725 Datapoint Drive, San Antonio, Texas 78284. 

DATAPOINT CORPORATION 

D 
The leader in dispersed data processing

M 

~ttr:~ 
DATASHARE 4 can be used with equipment configurations featuring up to 16 satellite termlna/s. 

Home Office: 9725 Oatapoint Orive, San Antonio, Texas 78284 (512) 690-7151 • Sales Offices: Atlanta/(404) 458-6423' Boston/(617) 890-0440' Chicago/(312) 298-1240 
• Cincinnati/(513) 481-2600' Cleveland/(216) 831-0550' Columbu~/(614) 457-1722· Dallas/(214) 661-5536· Denver/(303) 321-8286' Des MOines/(515) 225-9070' Detroitl(313) 478-6070 
• Greensboro/(919) 299-8401 • Honolulu/(808) 833-2110' Houston/(713) 629-7760' Kansas City/(913) 321-5802' Los Angeles/(213) 385-0395' Memphis/(901) 761-3080 
• Milwaukee/(414) 453-1425' Minneapolis/(612) 854-4054' New Orleans/(504) 522-5457' Newport Beach/(714) 752-9073' New Yorl</(212) 971-9270' Orlando/(305) 896-1940 
• Philadelphia/(215) 667-9477 • Phoenix/(602) 265-3909' Pittsburgh/(412) 344-6800 • Portland/(503) 223-2411 • Richmond/(804) 353-3858 • Rochester, N. Y/(716) 385-3450 • San 
Antonio/( 512) 734-8982 • San Francisco/(415) 398-2888 • Seattle/(206) 455-2044 • Stamford/(203) 359-4175· St. Louis/(314) 878-6595' Tulsa/(918) 664-2295' Union, N.J.I(201) 964-8761 • 
Washington, D.C.I(703) 790-0555' West Hartiord/(203) 278-0660' International: TRW/Datacom-International/Los Angeles, California, TELEX 691286 (213) 475-9861 • Sydney, 
Australia/(2) 922-3100· Vienna, Austria/0222/36 21 41 • Brussels/3762030· Rio de Janeiro, Brazil/222-4611 • Toronto/( 416) 491-9606' Copenhagen/(01) 105366' Guayaquil, Ecuador/304816 
• London/(01) 903-6261 • Helsinki/(90) 661 991 • Paris/(1) 657-13-31 • Hannover, Germany/(0511) 634-011 • Piraeus, Greece/423-471 • RottertAam/(10) 216244· Hong Kong/(5) 243-121 • 
Tehran, Iran/B31035' Tel Aviv, Israel/(03) 221874' Milan/316 333' Tokyo/(03) 264 6131 • Auckland, New Zealand178543' 0s10/(02) 357580· Makati Rizal, The Philippines/877294 • 
Singapore/915822' Johannesburg1724 9301 • Madrid, Spain/253-86-56· Stockholm/(8) 188295' Lyss Berne, Switzerland/(32) 844240' Taipei, Taiwan1768-1114' Caracus, Venezuela/213386 
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..... ... We've IImuglll 
Jllannill {~lInll'lJland 
a££alln_nlagether . 
.II1d made· em lalk 

10 'aneanathen 

For years,FORESIGHTTM has been 
the premier planning and corporate 
modeling system, with ,more than 100 
installations in Fortune-SaO 
companies, government agencies and 
overseas firms. Now Foresight 
Systems Inc. offers the same level of 
flexibility, quality and documentation 
in a complete range of financial 

systems for planning, accounting, 
control. Functions so closely related 
in corporate management now can be 
just as closely related in the 
computer. 

And information generated in 
accounting is available for planning. 
Dependably. Without manual re-entry. 
And with a complete audit trail. 

Investigate FORESIGHT for 
planning and control, the 
INFONATIONAL set of integrated 
accounting packages, and 
FORET AX~ the comprehensive 
corporate tax system. They talk to 
one another. 

Write or call for more information: 
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Marc Margulis 
1901 Avenue of the Stars 
Los Angeles, California 90067 
213/277-2722 

Pete Livengood 
Post Office Box 82477 
San Diego, California 92138 
714/560,7070 

Danlones 
150 North Wacker Drive 
Chicago, Illinois 60606 
312/782-2375 

Barry Meyers 
Two Penn Plaza 
New York, New York 10001 
212/736-4225 

Ron McClarty 
4544 Post Oak Place 
Houston, Texas 77027 
713/622-4490 

J=a FORESIGHT SYSTEMS INC. 
First choice in finance. A subsidiary of United Computing Systems, Inc, 
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Improving Performance 
the Easy Way 

by Paul J. Jalics 

Improving the performance of an appl ication system doesn't always require 
hardware or software monitors, staffs of specialists, nor complicated timing 
diagrams. Some of the best results may come from just loo,king at the code. 

Many factors contribute to the char 
acteristics of a business application 
system. The first one might be the 
competence of the designer, but equal­
ly important are the mandate given the 
designer, the time frame under which 
the system had to be produced, the 
reward system under which the design­
er and the programmers operate, the 
number of conversions of the system to 
different computer systems, the num­
ber of modifications that have been 
made tothe system, the quality control 
process-if any-that precedes putting 
any program into production, the exis­
tence and enforcement of definitive 
programming standards, and the ag­
gressiveness of· computer operations 
staff in rejecting substandard systems. 

Unfortunately, business application· 
systems are often products of less than 
ideal circumstances in one or more of 
the above. Therefore, improving their 
performance may be easy. Sometimes 
systems can be made to operate two, 
three, or four times as fast with little 
effort. Further, the task of performing 
such measurement, evaluation, and en­
hancement· is· not very complex . and 
does not require tremendous skills. 

The basic principles to be used in 
performance measurement are: 

1. Each system has a small number 
of critical parts (these critical parts 
typically comprise 1 % to 10% O'f 
all the program statements in a sys­
tem). 

2. The performance of the entire sys­
tem depends to a large extent on 
the performance of its critical parts 
(that is, one can just about ignore 
the non-critical parts) . 

Therefore, the strategy for making 
the system more efficient consists of 
finding all the critical parts of a system, 
and making changes that will signif­
icantly speed up their execution. 

If we had to review and revise all 
aspects of all' programs in a system, 
then the task would be comparable to 
rewiring the entire system,' but all that 
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really needs to be done is to improve a 
very small part of the whole. Similarly, 
in applying the above strategy to an 
entire computer installation, it be­
romes immediately clear that it is not 
worthwhile to do performance mea­
surements on the, majority of applica­
tion systems. What is worthwhile is to 
select a few application systems that: 

1. are time-critical, that is, systems 
that require results a very short 
time after input data are supplied, 

2. are run frequently and consume 
considerable computer resources, 
or 

3. consume extremely large amounts 
of computer resources, even if they 
are not run very frequently~ 

Analyzing daily and monthly job ac­
counting summary reports should be of 
great help in selecting critical systems. 

. Applying the strategy further, to re­
view any given system, we should get 
a breakdown of computer resource 
usage by job step and then select only 
those job steps that consume the largest 
amounts of resources, ignoring the rest. 

Finally, getting down to the pro­
gram level, the strategy is to' review 
each of the programs that make up the 
critical job steps, find those parts of 
such programs that are executed most 
often, and review other characteristics 
of the programs that contribute to their 
inefficiency. 

Here are some hints about doing 
that. 

1. Check out the compiler 
One factor that plays a" significant 

part in the efficiency of a system is the 
efficiency of the' compiler. While most 
users do not have the resources to 
make changes to the compilers; they 
"can at least learn about the efficiency 
characteristics of their compiler. In 
particular, one can learn which data 
types and structures are handled effi­
ciently on a given computer and which 
language features are implemented 'effi-

ciently by a given compiler: 
This is definitely worth doing. The 

performance of two functionally iden­
tical data· types can vary by a factor of 
2 to 40 (one can be 40 times as slow as 
the other) . In addition, imprudent use 
of some language features can be' disas­
trous in terms of efficiency of execu­
tion. 

My experience in business systems 
is main1ly with COBOL, so most of, the 
examples here will relate to COBOL lan~ 
guage features. It is not difficult, how­
ever, to extrapolate the same ideas to 
other programming languages used for 
business applications. . 
. We can start looking at the charac­

teristics of a compiler by writing a 
program. that contains all the' data 
types and language features we are in­
terested in studying. Then compile the 
program and request 'an assembly lan­
guage listing of the code generated by 
the' compiler. Such a listing can be very 
instructive, especially if the generated 
code does not call· a large number of 
library subroutines to do the data ma­
nipulation. 

Even that won't be too great an 
obstacle. As an example, one machine 
I studied was a word machine with a 
not-so-complete set of instructions for 
manipulating strings of characters, and 
therefore, much of the generated code 
calls upon libr"ary subroutines to per~ 
form such functions (the Univac 
i 100). Thus to count the number of 
instructions executed for a given 
COBOL statement, a machine instruc­
tion trace' facility was used. 

Fifty-fou'r separate experiments were 
run on the 1100 to test various features 
of the compiler: 

1. arithmetic statements with various 
combinations of operands-differ­
ent data' field sizes, various align­
ments, USAGE' of DISPLAY and 
COMPUTATIONAL 

2. MOVE'S of data fields with sources 
and destinations of various sizes 
and alignments 

(Continued on page 142) 
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TUNING THE PROGRAM 

1. Find the innermost loops in the 
progrqm. That means locating those 
paragraphs and those statements that 
are executed most often by the pro­
gram. Every program has parts that 
are executed only once in the begin­
ning, or once at the end, or only in 
unusual circumstances. All such 
areas of the program can be ignored 
in favor of paragraphs that are exe­
cuted for every record processed. ' 

Locating paragraphs' that 'are exe­
cuted most often can usually be done 
visually in well written' programs that 
display the structure of the program. 
In not-so-well-written programs it 
may be very difficult to find the most 
often executed portions. For such 

Job-step GR1020: 186 CRU's 
Job-step GR1040: 505 CRU's 
Joti-step GR1050: 1256 CRU's 
Job-step GR1060: 369 CRU's 
Job-step GR1061: 489 CRU's 

Job total : 2,805 CRU's 
#01 records 

cases there are several options. Some 
compilers give an option where a list­
ing of all paragraph names is printed 
out after the program has finished 
execution, and next to each name \s 
the number of times that paragraph 
was entered during program execu­
tion. There, are also commercially 
available 'COBOL preprocessors that 
insert aqditional statements to effect 
the same result. ' 

Finally, there are also commercial­
ly available memory sampling pack­
ages th-at· prod,uce similar results but 
with an even finer breakdown to the 
statement level. In any case; once the 
most executed parts' are found, then 
bne can apply the following criteria. 

2. ' Look for statements in the critical 
paragraphs that are superfluous or 
that can be moved outside the critical 
paragraphs. It is not uncommon to 
find statements that are unnecessary 
or ones that are' executed more than 
once when once is sufficient .. Some­
times data is moved' to a field' each 
and every pass even though it never 
changes, so that putting it there once 
would be enough. For example, in 
the GRI040 program' (Fig. 1) the out­
put record for file GRI040GRI050 was 
sometimes initialized two or three 
times to' spaces for every record 
written, when' it didn't need to be 
initialized at all since all fields of the 
record were'moved into separately. 

Job-Step GR1020: 175 CRU's 
Job-Step GR1040: 387 CRU's 
Job-Step GR1050: 117 CRU's 
Job-Step GR1060: 303 CRU's 
Job-Step GR1061: 290 CRU's 

Job total : 1.272 CRU's 
#01 records 

processed : 17,947 records processed : 17,947 records 
Efficiency ER : 6.4 records per CRU 

, , 

Fig. 1. Some rather straightforward tuning techniques were 
applied to the grocery distribution application shown here. 
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Efficiency ER : 14.1 

The result was an improvement of better than 50%. 
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3. Look at the data types of the 
numeric variables used in the inner­
most loops and try converting these 
data types to the types most efficient 
on your computer. In particular, con­
sider using COMP or cOMP-3 for any 
item used in an arithmetic operation. 
Sometimes this is difficult to do when 
the data item is in the record of a file 
whose description cannot be changed 
because it is used in so many places. 

But when the file is accessed by 
only 1 or 2 other programs the 
change is trivial, especially if the FD 
and record description are in a source 
library and copv-ed in each of the 
programs accessing the file .. In such 
cases all that needs be done is to 
change the description and recompile 
programs using the file. , 

If the data item cannot be changed 
in the record, it is sometimes worth­
while to move the item to a new one 
iIi WORKING-STORAGE which is effi­
cient for computation. On the system 
measured by the author, this moving 
was worthwhile if more than one 
arithmetic operation occurred on the 
data field. 

4 .. Look at the data field sizes. 'Most 
efficient computation is done on a 
given computer for particular sized 
data fields. For example, the Univac 
1100 offers especially efficient com­
putation for the data items with PIC 9 
COMP (no alignment required), PIC 
9(5) COMP (half-word aligned), PIC 
9 ( 10) COMP (full-word aligned) . 
Some other field sizes are lesseffi­
cient. For other data, field sizes of 1 
character, 3 characters (half-word 
aligned), and multiples of 6 charac­
ters (f!lll-word aligned) are handled 
most efficiently. 

5. Look at the alignment character­
istics of the data fields' in the inner­
most loops. Most computers will offer 
more efficient manipulation of char­
acter data when certain alignments 
are observed. Alignment is related 
both to the way data is addressed by 
the machine instructions and by the 
way that data is transferred from the 
memory to the processor. On word 
machines, this transfer' is usually 
done word by word, whereas on byte 
machines it is done one byte at a 
time, two bytes. at a time (starting 
with even address), four bytes at a 
time on the fastest machines (starting 
with addresses divisible by' 8). 

These four options then corre­
spond to no alignment, half-word 
alignment, full-word alignment, and 
double-word alignment respectively. 
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Note again that if it is not possible to 
change the alignment on a data field 
that is used more than once, it might 
be worth first making a copy of the 
field in an aligned data field. 

6. In complex conditional state­
ments, test for what is most probable 
first. In an IF statement with multiple 
conditions, put those conditions first 
that are likely to decide the result of 
the compound condition without test­
ing all the conditions. Thus, for an IF 
statement with conditions connected 
by OR'S, the condition most likely to 
be true should be placed first, where­
as if the conditions are connected 
with AND'S then the condition most 
likely to be false should be placed 
first. Note that making such decisions 
sometimes involves. looking at the 
data processed or making assump­
tions about the nature of the data. 

7. In a series of IF conditional state­
ments; make sure the IF statement 
most likely to be true comes first. For 
example, if branching is to occur to 
one of five places depending on the 
value in a' certain data field, then the 
most probable of the five should be 
tested first; if that fails then the 'sec­
ond most probable, etc. 

8. In a series of IF conditional state­
ments, avoid testing the same condi­
tion more than once. Instead, use the 
ELSE clause., Nested IF statements can 
also preclude testing the s;:tme condi­
tion more than once. A series of such 
tests was modified in GRI040 (Fig. 1) 
and contributed to a 24 % saving in 
cRuusage. 

9. Avoid testing large data fields. 
One atrocious practice is to move all 
spaces or zeros to a record in an 
unusual condition and then test the 
entire record for all spaces or zeros. 
In such a case, all one needs is a 
switch for which a single' character 
data field in WORKING-STORAGE is 
sufficient. All switches should either 
be a single character or a small size 
COMP or COMP-3 data field. 

10. A void moving spaces or zeros to 
a large record, whenever possible. 
Some inexperienced programmers in­
sist on initializing a record even 
though new data is moved into the. 
field immediately afterward, as with a 
READ statement. 

11. A void the verbs TRANSFORM, 
INSPECT and EXAMINE whenever 
possible. Use of these verbs is very 
time consuming and should be 

--------_ ... - .. _-_ ......•..... _._---_. __ .----_ .... _ .. 

avoided whenever possible. In many 
cases the use of these verbs has been 
to make a quick-fix for unusual cases 
in data that were improperly checked 
by the program. Many of the cases 
could be resolved by testing for 
NUMERIC in one or more sub-fields of 
the record. One example of the use of 
an EXAMINE on a record with 932 
characters resulted in 6,127 instruc­
tions being executed. 

12. Beware of language interfaces 
and subprogram call overhead. One 
item that should be investigated is the 
overhead' involved in calling various 
subroutines and subprograms. For 
example, the efficiency of the PER­
FORM verb versus the CALL verb 
should influence greatly whether in­
ternal subroutines are used or ex­
ternal ones. 

Some compilers generate code that 
will dynamically acquire more mem­
ory on every subroutine call to be 
able to save the environment of the 
calling program. Then the memory is 
released when the subprogram execu­
tion finishes. Some compilers have 
little known options that will either 
acquire such save space dynamically 
or reuse it each time the subprogram 
is called. 

For example, the program GRI050 
(Fig. 1) calls on a FORTRAN subpro­
gram to calculate the Julian date for 
every record processed and thereby 
involve high overhead which con­
tributes to the large percentage of 
CRU usage in an otherwise fairly 
trivial program. The problem' was al­
leviated in two ways: first the subrou­
tine was reprogrammed in two COBOL 
paragraphs and PERFORMED,' thereby 
eliminating the overhead; and sec­
ond, the Julian paragraph was exec­
uted only if the date of the current 
record had a' date different from the 
previous record, thereby eliminating 
90% of the calls on Julian. 

13. Be aware of compiler options. 
Some compilers have various options 
that determine the efficiency of the 
code: there may be two or three 
levels of efficiency to choose from. 

. Other compilers give a choice be­
tween in-line code which executes 
faster but takes up m9re memory, or 
code with more library calls for 
common functions which runs slower 
but takes up less memory. 

Some compilers will allow for dif­
ferent levels of efficiency in different 
paragraphs so one might consider 
turning on high efficiency code for 
the innermost loops only. Another 

(Continued on page 140) 
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Show fhis Ittteriel Qd 
to YOUI Milgo ",p. 

And relive the 1960s with him. 
The 19605. A face. A smile. And buy, buy, buy. 
Remember the 1960s? What a time! See it. Buy it. Do it. 
It was the sixties. 

You could take some starstruck kid from Kankakee. 
Dress her up like a fashion model. Hand her a tube of 
toothpaste. And every time she smiled, cash registers all 
over America would start to chime. 

It wasn't just toothpaste, either. Automobiles. Shaving 
cream. Breakfastcereal. Everything was sold that way. 
Even modems .. 

Take the folks at Milgo, for example. They sold modems 
that way. A lot of modems. 

VVhateverhappenedtothe1960s? 
But, all of a sudden, the sixties were gone. And, the 1970s 
rolled in like a wave. 

People discovered they had networks. Not just modems 
and terminals. (They also discovered that women weren't 
sex objects, but that's another story). 

Suddenly, the whole world was into networks. On-line 
networks. Real-time networks. Networks that begged to 
be managed. 

And along with these new networks came new managers. 
Managers who wanted to get inside their networks. Get in­
volved. Interact. Diagnose. Managers who relied on Intertel 
and the Intertel N~twork Control System to help them. 

And what ever happened to Milgo? 
While Intertel was busy building network control systems, 
Milgo kept right on building modems. And when they 
finally introduced a network control product, they sold it 
like toothpaste. They pointed at it. They smiled. And they 
waited for the orders to roll in; 

While they were waiting, Intertel introduced them to 
the rough and tumble world of marketing in the 1970s. 

It's not the 19605 anymore. 
If anyone tries to sell you network control with a smile 

Challenge them. Here are five questions that really separate 
the men from the boys (and the women from the girls). 
1. What is it exactly you're trying to sell me? (Beware, if 

he or she stumbles on this one.) 
2. How many of these 

systems of you rs are 
installed? 

3. Where can I see your 
system operating on-line 
in a large data network? 

4. Does your product have 
diagnostics and trans­
mission line restoral at 
all speeds from 
1200bps-9600bps? 

5. Why didn't your com- Our NCS4000 is the first 
pany answer the Intertel Network Control System for 
challenge? distributed processing. 

Call the experts at Intertel. 
Now call Intertel. Ask the same questions. Throw in a few 
tough ones of your own. We'll be happy to answer them all. 

We've had plenty of experience. InterteJ has installed more 
than 100 Network Control Systems. For banks, airlines, . 
and Fortune 500 companies. 
All over the world. 
Right now, management 
people just like you are using 
Intertel Network Control 
Systems to get inside their 
networks. To manage. 
To diagnose. To interact. 
To save money and time. 

Call us and ask about them. 
Or, if you want to know more 
about the new Intertel 
NCS4000 Network Control 
System, send fo r ou r free 
brochure. 

We're realists. After all, it's the 19705. 
We're realists. We know you're going to compare all the 
othe(network control systems to our Intertel system. 
Good. We like competition. 

But remember one thing. When it's 8:30 on Monday 
morning and no one knows what the hell is wrong with 
your network, you're the person who's going to be on the 
firing line. You'retheoneon the hot seat. You're the one 
with the whole company on your back. 

That's a bad time to realize you bought a network control 
system for the same reason you used to buy toothpaste. 

[ I-ntertel J ~~:~~;~~~kPark 
• . Massachusetts 01803 
. _ Tel. (617) 273~0950 

and a stage routine, don't just sit there. Ask questions. #1 in network control 
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TUNING THE PROGRAM (Continued from page 137) 

potentially important option is the 
one mentioned above concerning the 
type of subprogram interface meth­
ods used. Many other compiler op­
tions can have an influence on per­
formance too, including subscript 
checking. 

14. Look at the tables or arrays used. 
Many compilers will generate effi­
cient code for table handling only if 
each element of the table has certain. 
alignment characteristics. This is 
especially true for machines that ad­
dress by words rather than charac­
ters, and usually such machines op­
erate efficiently on tables where each 
element is word aligned. Such align­
ments can usually be done simply by 
adding padding characters at the end 
of each entry in the table. 

15. Look at the subscripts used for 
accessing tables. Subscripts should al­
ways be INDEX or COMP (coMP-3 
would be the third choice and only if 
COMP-3 is implemented efficiently in 
machine instructions). A USAGE of 
INDEX is usually implemented with 
the same instructions as that for 
COMP. In the experiments performed, 
searching through a table with sub­
script data field with PIC 999 was six 
times as slow as searching the' same 
table with a subscript PIC 9 ( 10) 
COMPo Using INDExing, the results 
were identical to PIC 9 ( 10) COMP, 
refuting the common advice that 
INDExing is more efficient than sub-
scripting. . 

16. Look at table searching tech­
niques. Is it really necessary to search 
through a table, or is it possible to 
structure the table so that one can 
index into it directly (by subscripting 
or indexing)? Indexing usually takes 
only two or three machine instruc­
tions and eliminates the need for 
searching. If the size of the field be­
ing searched on is PIC 999 or smaller 
(or even 9999 if the additional mem­
ory is available), then consider set­
ting up the table so that if searching 
for data field NNN, then a field con­
taining NNN is located in the NNNth 
element of the table, thus allowing 
one to simply index into the table 
with TABLE (NNN). 

Sometimes when searching for a 
single character, the character code 
can be used to index into a table with 
as many entries as the number of 
different characters in the character 
set. If searching is definitely required, 
then look at the searching technique 
being used (Le. programmed loop, 
the SEARCH verb, or a binary search 
using the SEARCH ALL verb). For a 
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linear search, construct the table so 
that all the items are ordered by some 
data field and then the much more 
efficient binary search could be used 
via the SEARCH ALL verb. 

Before searching through the table 
first see if the last item used is not the 
one needed this time. Another ques­
tion is which item is most likely to be 
needed most often in a linear search?' 
The items most likely to be needed 
should be put in the beginning of the 
table, so they will be found immedi­
ately. Note that the above requires 
some understanding of the data being 
processed. In one table search in 
GRI040 (Fig. 1), the last item in an 
arbitrarily structured table was the 
one searched for 99 % of the time. 
Putting that item first in, the table 
reduced search time from 2004 in­
structions to 4. instructions. 

17. Look at parameter tables. Can 
we make a table out of a file? Some­
times a small random access file is 
used to store parameter data about a 
relatively small number of items. An 
example might be a file containing a 
record for each of the 100 super­
markets served by a food distributor. 
All characteristics of a supermarket 
are stored in a record indexed by the 
supermarket-ID (three numeric dig­
its). Data in a record includes the 
address, the manager's name, the 
types of departments in the store, 
price zone for the store, and its deliv­
ery schedule. Note that such infor­
mation is used by a large number of 
programs and changes every few 
days. 

The program GRI050 (Fig. 1) did a 
random read on this file for every 
order record processed thereby doing 
about 30,000 reads on this file to find 
out its delivery schedule for the day. 
What one can do is to create a table 
of 999 elements, then initialiZe this 
table at the beginning of the pro­
gram, and store the delivery schedule 
for store NNN in the NNNth element 
of the table STORE-TAB. 

Thus to access the delivery· sched­
ule for store NNN one simply indexes 
STORE-TAB (NNN) thereby saving 
29,900 reads of the store file (the 
100 reads are performed sequentially 
to load up the table in the beginning 
of the program). Note that the table 
is sparse with only 100 elements filled 
out of a total of 999, but this waste 
of memory is more than compensated 
for by the increase in performance. 

18. Is the data already in our buffer? 
When a random read is required to 
access information in a record, first 

check to make sure that, the data is 
not already sitting in the input buffer 
from the last such read operation. 
This is a very simple procedure that 
can offer sizab[e returns. 

19. The order of processing plays a 
large role in the efficiency of some 
programs. While random file access­
ing techniques have allowed the pro­
cessing of records in practically any 
order, it is often not optimal to per­
form file processing in random order. 
For example, it is often very worth­
while to consider first sorting the rec­
ords to match the sequence of the 
master file (s) involved. 

An example might be the update of 
an inventory file which is an in­
dexed sequential file containing some 
15,000 different items. A typical in­
voice run might include 30,000 order 
records normally ordered by the su­
permarket-ID of the store ordering the 
product. While it is possible to update 
the inventory file via random access, 
it is probably very worthwhile to first 
sort the order records by product 
item number so that the updates for 
one item are grouped together requir­
ing only one read and one rewrite. In 
addition, all the reads are sequential 
and therefore quicker than random 
reads. 

20. Look at file organization. The 
three commonly used file organiza­
tions used in business are sequential, 
indexed-sequential, and direct. De­
ciding the organization of each file 
can play a critical role in system per­
formance. A file that is to be read 
only sequentially should obviously 
use the sequential organization. 
Sometimes programmers view se­
quential files as tape-oriented and 
outdated, yet this organization al­
ways yields the best performance 
when only sequential processing is 
needed. 

Indexed-sequential is the obvious 
choice if both sequential and random, 
access is required. For an indexed­
sequential file, strive to have the key 
be as small a field as possible. (On 
some machines the optimal key 
should be a mUltiple of full-words 
and it is then worthwhile to pad out 
the key to the next word boundary.) 

21. Look at indexed-sequential file 
buffering. Compilers often give the 
opportunity to designate how many 
memory buffers are to be allocated 
for index-blocks and for data-blocks. 
If processing speed is of great impor­
tance' one can, for example, assign 

(Continued on page 142) 

CRTRMRTICN 



M- rm1204ASR. 
This Powerful New 
Desk-Top is one 
Smart Move. 

The new Miniterm 1204 ASR 
from' COl is one of the most 
powerful terminals ever offered 
in such a compact package. 

IT'S A SMART MOVE to fea­
ture both a built-in Mini-cassette 
tape unit with 68,000 charac­
ters removable storage and inte­
gral 8K Random Access Memory 
for extensive high speed editing. 
These two storage media work 
together to bring a totally new 
dimension to off-line data prep-
aration, editing and reporting. ALL THIS ••• 

IT'S A SMART MOVE that 
allows the Miniterm 1204ASR to 
provide simultaneous transmit! 
receive capability; tape-to-mem­
ory, memory-to-tape, or either 
tape- or memory-to-line trans­
missions. You can edit or up­
date data off-line, prepare re­
port formats, program to your 
heart's content, and do it all in 
the same space of a portable 
typewriter. 

THE SMARTEST MOVE 'OF 
ALL is the way the Miniterm 1204 
ASR virtually pays for itself with 
reduced costs for both connect 
time and program storage! 

Look at the features built into 
the Miniterm 1204 ASR and you'll 
see that you, get more for your 
terminal dollar from COL The COl 

• Built~in Mini-cassette tape 
transport stores 68,000 charac­
ters per Mini-cassette. 

elntegral 8K Random Access 
Memory expandable to 32K 

• Complete editing capability 
provides extensive search, de­
lete, change, append and file 
control functions. 

• .1200 BAU 0 transmission rates 
from tape-, memory- or key­
board-to-line. 

• Three-mode keyboard, selec­
ted by the operator, includes 
Typewriter (upper/lower case), 
Alternate (TTY or APL) or Nu­
meric cluster. 

• 35 characters per second print­
ing speed, fully buffered. 

• Compatible with all minicom­
puters and central processors 
via EIA Standard RS-232 inter­
face. 

• ASCII or Binary Code, user 
selectable, with diagnostic 
capability for printing control 
characters. 

• Horizontal and vertical tabbing 
for easy formatting. 

• APL available 

~ •• IN LESS THAN 20 
POUNDS! 13 

COMPUTER 

Miniterm 1204 ASR. The smart See us at the Computer Caravan in your city! 
move. 

CEVICESINc. 
25 North Ave; 

Burlington. MA 01803 
(617)273-1550 SALES AND MAINTENANCE OFFICES THROUGHOUT THE U.S. AND CANADA 
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TUNING THE PROGRAM (Continued from page 140) 

two buffers for every level of index­
blocks and two buffers for data­
blocks. Note that each of these buff­
ers will take up memory space so 
the limiting factor is the amount of 
memory space you are willing to allo­
cate. 

22. Look at indexed-sequential 
overflow minimization. U nfortunate­
ly, most of the indexed-sequential file 
systems in business today do not have 
the ability to grow dynamically as 
new records are added. The records 
usually go into an overflow area 
where all such records are chained 
together causing incredibly long ac­
cess times. 

In such a system, the strategy for 
adding new records should be ex­
amined carefully. For example, one 
such ISAM weekly order file fot meat 
products operated satisfactorily for 
over two years, at which time a rash 
of new orders added in midweek in­
creased the daily processing time for 
the ordering system from two hours 
to 26 hours. In such causes, it' is 
sometimes necessary to rewrite the 
entire file anew every time records 
are added, or periodically after a 
given number of records have been 
added. 

23. Look at file blocking. One should 
have an idea of the size of physical 
blocks which are efficiently processed 
by the operating system, the access 
methods, and the various storage de­
vices. The efficiency considerations 
for magnetic tape are fairly obvious 
in speed of processing and length of 
tape used; the implications for ran­
dom access disc are often less obvious 
and are dependent on both the physi­
cal devices themselves and on the 
way the operating system services the 
devices; 

For example, many operating sys­
tems such as the Univac 1100s and 
the PDP-lOs preformat the disc into 
fixed length records (each one 112 
words of 36-bits on the Univac and 
128 words of 36-bits each on the' PDP-
10). Block sizes which are multiples 
of the basic physical record length 
are often processed more efficiently. 
Note t~at normally the only limit on 
block size is the size of the memory 
buffer to be allocated to read or write 
the block. 

24. A void inefficient 110 statements. 
Verbs such as ACCEPT , DISPLAY, and 
EXHIBIT are usually considerably less 
efficien; than' READ and WRITE state­
ments. Naturally, this is only signifi­
cant if a large number of these state­
ments are to be executed. 
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25. Look at the sorting being per­
formed. There is some corollary to 
Parkinson's Law to the effect that 
every COBOL program shall have at 
least one sort in it whether it needs it 
or not: Close examination of a system 
may reveal that some of the sorts are 
unnecessary or that the same file is 
being sorted by the same key. in two 
different programs-thereby one' of 
the sorts is superfluous. 

The length of the sort key and 
position and alignment in the sort 
record can influence performance 
too. In general, the sort key should be 
as short as possible with all the items 
in the key being assembled con­
tiguously, starting with the major sort 
key and aligned in accordance with 
computer characteristics (usually be­
ginning of record has all the align­
ment required). Sometimes the effec­
tive length of the sort key can be 
reduced by having the numeric items 
set as COMP or COMP-3. 

It is also good to.keep in mind that 
two small sorts are much faster than 
one big sort. For example, the pro­
gram GRI050 (Fig. 1) sorted the 
order records in a complex fashion 
with 12 data fields in the key so that 
orders came out in the printed in­
voices in exactly the order desired in 
the warehouse. Since two separate 
warehouses were going to receive 
different kinds of items' invoiced, it 
was possible to have two smaller 
sorts: one for order records shipped 
from warehouse 1, and one for order 
records shipped from warehouse 2. 
This strategy contributed to the 10. 7X 
speed-up factor for GRI050 which re­
duced CRU usage from 1256 to 117. 

One other consideration for sorts: 
The author has seen a number of 
statistics gathering systems that scan 
all the orders placed in the past week 
or month and produce various re­
ports about product movement. 
These systems often have to scan sev­
eral hundreds of thousands of order 

. records. The programs sort the rec­
ords for most convenient totaling 
purposes, and the jobs take forever to 
run. 

Many such applications should not 
sort the records at all but merely 
build large tables in memory and ac­
cumulate there the various totals re­
quired in the reports. One such sys­
tem geared to run once every four 
weeks and designed to supply sales 
statistics to an industry organization 
was taking up to eight hours to run. 
After taking out the sort and ac­
cumulating results in tables in mem­
ory, job runtime was reduced to 20 
minutes. :It: 

PERFORMANCE 
(Continued from page 135) 

3. IF conditions using various lengths 
of items, alignments, and use of 
condition-na.n::ies 

4. table searching using programmed 
loop, SEARCH verb, SEARCH ALL 
verb using various structure tables, 
indices, data items, and alignments 

5. the EXAMINE verb with various 
length fields and alignments 

The conclusions drawn' from the re­
sults of the experiments were: 

1. Arithmetic operations for USAGE 
COMP data items are 30 to 40 times 
as fast as similar operations on 
USAGE DISPLAY data items. 

2. For CO,MP items the most efficient 
data field sizes or 9 COMP (takes 
up onecharacter),'9(5) COMP (takes 
up 3 characters), and 9 ( 10) COMP 
(takes up 6 characters or one 
word). It is very much worthwhile 
to increase field sizes to one of the 
three for greater efficiency. Other 
COMP fields not of the sizes above 
are sometimes 2 to 3 times slower. 

3. Alignment plays a tremendous role 
in efficiency of both arithmetic and 
character manipUlation. Desirable 
data fields are single characters (no 
alignment required), three charac­
ters (half-word aligned), multiples 
of six characters (full-word 
aligned). 

4. Avoid testing large data fields 
whenever possible. The use of con­
dition names for more complicated 
testing offers no advantages. 

5 . Avoid at all costs the EXAMINE, 
UNSTRUNG, and TRANSFORM verbs 
and apply them only to the smallest 
field possible where they are re­
quired. 

6. The SEARCH verb is not more effi­
Cient than a program loop assum­
ing that the index used is COMP. 
Alignment of each table entry to a 
word boundary provides significant 
performance improvement. The 
SEARCH ALL verb is, of course, the 
most efficient, especially in larger 
tables 

One most important aspect of a 
compiler is the efficiency of the 
input! output facilities. To get an idea 
of efficient record and block sizes we 
have to be aware of the physical stor­
age devices, especially the characteris-

DATAMATION 



, \ J ! ~ l' .' ~ \,.;; ( ! 1 \" 

~ : -, i : 

\ r 

f 
. i 

:.ll ,11.l; 

;1 II'," 

';', ;(',1 !( ij(! 

, l' 

\; 

1\ 
(,.1 \. 

i"\lli'\\ \/-;l·n1;'~\ ~'j1""'~:;1~' .:,,\ l!)J_:'t_-'lnl:~ll' 1\('Il,.,-T\)/\l"'- th~,t -";'f~~!l.~, .. l,\ 1;' 

,,( III ;i~~ r1"',-ti)'~ ·.t\)~,·t~:l· it {',1-1d:")!., y,)U f(,' (l'dltiriUL.' ~)r\\.'rdrl\.)r),~ d~j l.i.')l.l,l~ \'\':i 

. ';'\(i1, i, I; Fi\\\11!.1,.1'1'lj!,). OU1 ~;LHrC !Z:\H tcdltll'!ngy can t,lkc: P()\\'Ci "k";l\j' 

" ,', Iii !-;;i"\\, Sill. h IS 111 lj rill.' (,,1',(' wah 'lI1T" iT)('n.' ,1yr1<lrnlC C( Inlretit(lr~; 

. ; ii' ; l . , ; i t, ',):,:l 1 c:- ',::- : \ . '.' tIll t 1 i \ ;; It. tt II h t !!l d 1 t.' 

:l;,.i. ,·:IV,'1. idi ~:·~,t ,1 i(l! lllurc uut ut an E;\Hvi 
COi\llPUTER PRODUCTS 

Electronic Memories & Magnetics Corporation 
":1: .. ii.!:'l: hi.Jii,.l'I;'i J lll! 1Yi'.JTt.: ill the first plact." 

41 1-.)~-'11 L-.LI~(}iJ(:: t5dU ~1urTlt:tlrq, /1/., 



Four major new'product developments incorporating micro-

A new definition in terminals­
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tics of the random excess devic"es like 
the discs. In addition, we need to be 
aware of what block sizes are efficiimtly 
handled by the operating system. For 
exam pile, all disc 110 on one systern 
studied was in physical blocks of 16, 
characters (on another system it's (i40 
characters, while on a third it is 2,048 
characters) . 

Formore sophisticated access meth­
ods such as indexed-sequential and di­
rect, spend some time finding how. the 
compiler behaves handling such things 
as overflow records. 

2. Get a mea~ure of efficiency 
Before any work goes. into perfor­

mance enhancements, it is important 
to instrument the application system 
for measurement, and the first step in 
that is to find a measure of efficiency 
for the system. It is usually not mean­
ingful to simply compare the cpu and 
110 times for different runs of a job, as 
the amount of useful work done differs 
from day to day. For example, an in­
voicing system will do processing in 
relation to the number of orders re­
ceived. A payroll system may do pro­
cessing in proportion to the number of 
paychecks issued. 

What is needed is a way to relate the 
amount of useful work done to the 
computer resources it took to process 
the job, so that we can come up with a 
measure of work done that is readily 
understandable to the user qepartment 
and to the computer operations staff. 
Both of these groups are interested m 
the efficiency of the application: the 
user department because' it pays for the 
computer resources and because the 
efficiency of the application will have a 
bearing on how promptly results come 
back from the ,computer; the computer 
operations staff because efficiency 
affects scheduling and getting the job 
done as quickly as possible. , 

Once the measure of work is defined 
for an application, then we can define 
an efficiency rate (ER) in terms of Units­
Of-Work (uow) divided by Coinputer­
Resource-Units (CRU). Note that the 
resource unit measure is a weighted 
sum of, cpu seconds, and 110 seconds 
provided by the op~ratirig system as 
part of job accounting. Thus CRU'S can 
be thought of as system-seconds; one 
CRU is complete use of the computer 
for one .second. Then the efficiency 
rate of an invoicing system might be 
described as 15.2 recordsl system-sec­
ond; that is the computer can process 
i5.2 or~er records in one second of 
computer time. The efficiency rate of a 
payroIt system might be 32.5 pay­
checks.1 system-second. 

, Once the efficiency ratio is calcu­
lated for every run of a job, then it's 
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possible to compare system efficiency 
before and after enhancements are 
made, even though different data is 
used in the runs. Also, it becomes pos­
sible to compare the system's efficiency 
a year ago to its efficiency today. 

3. Put the hooks in 
The next step is to make minor modi­

fications to the application system so 
that it automatically calculates the effi­
ciency ratio at the end of processing. It 
is important that this ratio information 
be readily available so that it can be 
used to continually monitor system 
performance. Ideally, the ER informa­
tion would be inserted into the system 
accounting log file and then automati­
cally carried into a daily job accom;lt­
ing report which would detail com­
puter usage by jobs .. At the least, the 
efficiency ratio should, be printed on 
the user's' report and, printed on the 
system console for the operations staff 
to review. 

A typical output for an invoicing 
system might read: 

SYSTEM: GR INVOICING, '# OF ORDERS = 21585, 
ER = 12.5 RECS/CRU 

Putting in the code to calculate the 
efficiency ratio is usually quite simple 
if the entire ,system consists of one 
program, since all the information. is 
readily available (the number of units 
of work processed, and the computer 
resource, units charged). The task be­
comes a bit more difficult if the system 
consists of a multi-step job and even 
harder for systems consistjng of several 
separate jobs. in such cases" the effi­
ciency ratio data may be assembled by 
each 6f the job steps, stored on a disc 
file, and finally totalled and printed in 
the last job step of the last job pro­
cessed. 

Note that the ER can be different for 
different numbers of work units pro­
cessed, and this is understandable since 
the amount of work does not, always 
increase linearly with the number of 
~nits processed. 

4. Get computer usage by 
job step , 

The next . step in the ,instrumentation 
is to make sure that computer usage is 
printed out at the end of. each job step 
or program. On many computers this 
is trivial since the operating system au­
tomatically provides this information 
in the job log. If the operating system 
does not do this, then usually there is a 
JCL command that will print out total 
cRuusage (cpu time plus 110 time 
used). Stili other systems provide su­
pervisor ,calls that return CRU usage. 
Note that knowing the computer usage 
per job step is necessary to identify the 
critical job steps. 

As an example of a business applica­
tion system, let's use a grocery invoic­
ing system which inputs orders from 

100 supermarkets and generates ship­
ping invoices for two separate ware­
houses based upon a. random access 
inventory file. Fig. 1 shows a system 
flow diagram for the system and out­
lines the five separate job steps in the 
invoicing process. With it are break­
downs of computer usage in the invoic­
ing system before and after enhance­
ments were made. 

5 .. Select critical job steps 
On~e the system has been instru-

mented and run a few times, review 
the details of CRU usage by job step and 
select those that use the largest amount 
of computer time. Very often a single 
job step, or a small number of them, 
generate most of the CRU usage so that 
dramatic results can be obtained by 
improving a single program or a small 
number of programs. For example, in 
looking at the "before" breakdown of 
CRU usage in Fig. 1, 45 % of CRU usage 
is in one job step, GRI050, which uses 
1,256 CRU'S out of a total of 2,805 
CRU'S for the entire invoice job. 

6. Review the efficiency of 
critical job steps 

Once a critical program has been 
identified, we need only to review vari­
ous aspects of the program as outlined 
in the boxed, text, "Tuning the Pro­
gram." Note that most of the items can 
be reviewed simply by looking at a 
compilation listing of the program with 
a cross-reference index of all data 
names. 

7. Make enhancements and 
review results 

Once the performance enhance­
ments have been made to the critical 
programs, the jobs should be run again. 
The resulting efficiency ratio should be 
considerably higher than before. If the 
efficiency ratio does not go up, then 
review the job step cpu and 110 usage 
figures and determine whether the crit­
ical job steps are cpu-bound or 1/0-

bound. If cpu-bound, then review 
again the computations and logic of 
the program, for 110 bound programs, 
review the file structures,blocking, and 
other file related aspects. If some im­
provement in. the ER has been made, 
then look at the job step usage break­
down again; other job steps may have 
become the . new critical steps as the 
CRU l,lsage has dropped in the first 
job steps selected as critical. Then re­
view the performance of the newly se­
lected critical job steps. 

In the example in Fig. 1, the most 
critical job step was GRI050. This pro­
gram was improved by: reprogamming 
the FORTRAN subroutine JULIAN in 
COBOL and PERFORMing it only when 
date is different from that in the last 
record; eliminating random reads of 
the store file for every record processed 
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Avis Wizard System 
with MODCOMP 
communications 

processors handles 
200,000 transactions 

per day. 
A huge volume of data traffic flows between 
the "Wizard of Avis" and some 1,100 hard 
copy terminals at rental counters in the U.S., 
and 175 CRT terminals in the Tulsa reservation 
center. Nearly 200,000 transactions per eight­
hour workday, plus almost as many in off-peak 
time, are fed to the central computer system. 

\Vhen Avis decided to improve their ability 
to talk to this sophisticated system, they 
consolidated four reservation centers into 
one, and upgraded front-end processing at the 
same time. To do the front-end job, they 
selected a pair of l\·IODCOMP II Communica­
tions Processors - one for processing, and 
one for backup. Each has 128K bytes of four 
port memory, and its own fixed head disc 
for program loading which can be switched to 
either CPU. 

Both MODCONIP II's have two switchable 
128-channel Universal Multiplexer controllers, 
configured as 100 asynchronous and 28 
synchronous channels. 

Currently Avis is using one synchronous 
channel at 40.8 KBPS to feed the 360/65 host 
computer, and five synchronous channels at 
7200 BPS and 4800 BPS dedicated to remote 
field concentrators. Eight 2400-BPS synchro­
nous channels are reserved for direct backup 
of communications with the reservation 
center in the event of concentrator failure. 
Two 1800-BPS and 28 1200-BPS asynchronous 
terminal circuits are serviced directly by the 
MODCOMP II. 

The entire system is supported by 
MODCOMP's MAXCOM Communications 
executive, to which Avis added software 
test features for message trace, 110 trace and 
program trace. 

Cutover to the new system went off with 
minimum problems, thanks to the flexibility 
of the MODCOMP equipment. As for reli­
ability, the MODCOMP equipment has been 
running with 99.7% uptime. 

When you're planning to implement a new 
data communications network, or to upgrade 
an existing one, call on us. High-throughput, 
high-performance hardware and software· are 

. our specialties - for distributed processing 
systems that range from small to large, includ­
ing remote batch terminals, concentrators, 
front-end processors, message switching., 
packet switching capabilities. Modular 
Computer Systems Inc., 1650 W. McNab 
Road, Fort Lauderdale, Florida 33309 
(305) 974-1380. 

MODCOMp:" 
The communications specialists. 
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in favor of creating a store file sequen­
tially; and breaking up the one large 
sort into two smaller sorts (one for 
items in warehouse 1, the other for 
items in warehouse 2) . 

The result of the first series of en­
hancements was to increase the origi­
nal efficiency ratio of 6.4 records/ CRU 
to 10.8 records/cRu. The total CRU 
usage for GRI050 was reduced from, 
1,256 CRU'S to 117 CRU'S on the test 
case. 

In the second iteration, GRI040 was 
found to be the critical job step. 
GRI040 was enhanced by: eliminating 
access to a parameter table in favor of 
a smaller table loaded from the pa­
rameter table; converting several of ten­
used counters and other arithmetic 
fields to align'ed COMP fields; eliminat­
ing searching of a small table where 
the most likely item was last in the table 
in favor of a nested IF statement which 
tested the possibilities in descending 
order· of likelihood; increasing file 
blocking from 20 records/ block to 80 
records/ block on files GRI020GRI040 
and GRI040GRI050. 

This second effort reduced the CRU 
usage of GRI040 from 505 to 387. 
Then other enhancements to GRI020 
and GRI060 were made. GRI061 was 
found to be idem'cal to GRI060 and 

was eliminated so that GRI060 was run 
twice with different input and output 
files. 

The final result was to increase the 
efficiency ratio ER to 14.1 records/ CRU, 
thus reducing the overall CRU usage 
from 2,805 to 1,272 when processing 
17,947 order records. The complete 
breakdown of job step CRU usage for 
the final system is shown as the "after" 
listing in Fig. 1. 

8. Watch it continuously 
Unfortunately, the enhanced level of 

the efficiency ratio ER is not likely to 
remain at the same high unless the 
users of the application or operations 
personnel periodically review the ER 
and request corrective action when the 
ratio appears to have degraded. The 
typical pattern is for inefficiencies to 
crop up with those minor changes that 
need to be made periodically to ac­
commodate new business situations. In 
fact, management should insist that be­
fore any changes go into production, a 
complete test run of the system be 
made and the ER reviewed to insure 
that inefficiencies are not being intro­
duce·d. 

The techniques presented here have 
shown themselves to be useful in mea­
suring and enhancing business systems, 
but are by no means exhaustive. They 
are likely to emphasize considerations 

important for those machines with 
which I am more familiar (the Univac 
1100, DEC PDP-10, and CDC 6600). Any 
application system designer or appli­
cation programmer should be able to 
develop his own list once he recognizes 
what great leverage he has in determin­
ing system performance. :f[: 

Dr. Jalics is presently an assistant 
professor of computer and informa­
tion science at the Cleveland State 
Univ., where he moved from a po­
sition as manager of system soft­
ware at Fisher Foods Inc. His past 
experience includes w.ork as a sys­
tems programmer for RCA Com­
puter Systems, as an operating 
system designer at the Technical 
Univ. of Munich, and as a research;' 
er in computer operating systems 
measurement at Case Western Re­
serve Univ. 

GE large screen TV projection­
a tool for executive decisions 

GE large screen 
color TV projector 

PJ5000 
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Images from your computer data banks, financial and investment 
statistics, advertising data, training material, or stockholders reports, 
can be presented with dramatic impact utilizing large screen color 

television projection. 

The computer's ever expanding involvement with 
daily business operations produces a wealth of 

information that often requires frequent presen­
tation to groups of six, sixty, or six hundred 
or more, people. 

The logical output of your Information sys­
tem could be a large screen color TV pro­
Jector ... the Incomparable General Electric 
PJSOOO. 

Coupled to your computer facilities through 
suitable interface eqUipment, it can project 
alpha-numeric data, graphic displays and 
computer generated images, in real time,for 
instant review, discussion and analysis. In 
addition, it can project information from all 
standard video sources ... large, dynamic 
color images on screens from 2 feet to 20 
feet wide, in front or rear applications. 

The GE solid-state PJ5000 is designed to 
project pictures with high contrast, brightness 
and resolution, with simple remote control 
operation. Here's why: 

1. GE's exclusive single gun, single optical 
path system generates the complete range 
of colors simultaneously, with inherent 
color registration. Also provides the same 
picture to everyone in the audience, regard-

less of his angle of view. The single gun 
light valve is warranted for 2,000 operatirlg 
hours or one year on a prorated basis. 

2. Internal sync and RGB Color Bar genera­
tors are built-in for easy set-up. 

3. High efficiency power conditioning cir­
cuits permit operation over a range of line 
voltages without affecting picture. 

4. Convenient Remote Control unit can be 
removed from the projector, for remote 
set-up and operating control at distances 
up to 200 feet, with the addition of an 
accessory control cable. 

5. Operates from standard 120v /20 amp appli­
ance outlet. 

6. Versatile projector mounting on table top 
or accessory rolling base. Easy to trans­
port from your board room to any other 
location. 

7. Compact in size and weight; projector and 
tilt mechanism weigh 135 pounds. 

For more anatomical details on the PJ5000 
i mage maker, call (315) 456-2562 or 456-2533 
today or write to: . 

Video Display Equipment Operation 
. General Electric Company 

Electronics Park, 6-206 
Syracuse, New York 13201 

GENERAL. ELECTRIC 
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qi~k., ,ntr()ll~r .. , ..... , .' '.' ..... '~ ... , ... 'can,pu~! 
yourminicornputertogether.,withany 
of the .. I.atest3330-type disk 9 rives,: 
Ampex, Memorex,CaiCorpPt"',Control 
Data, or Diablo~ You'll have asy~tem 
no one else can'match~ 
Greater flexibility. 

Special tailor-made; cOrnpatible 
interface modules make changing 
minicamputers a snap. 

To change drives, simply switch 
circuit baards. Capacity can graw 

, from 13;3 millian to. 1.2 billion bytes 
per system. ' 
Interface' software included. 

Telefile even pravides handlers 

ma~1'~e ............ r o .... f'hAI'Ot'O 

trarispareryt· tc) theoperCiti ngsyste rils 
otmastrl1ajorminicof11Puters. 
Unmatched featllres. • ... ' ...•.. ,' .•..... , •.••••.... ,' «> 

Telefile's Matchmaker contraller 
brings to minicomputer user~the 
latest .large mainframe disk technol­
ogywith such features as: Search and· 
read command tohelp you with data 
base management. Write protec­
tian to. the sectar level. And Ad­
vanced error recovery techniques. 

The Matchmaker even cames 
, with a separate maintenance madule 

far affline disk pack farmatting and 
test exercising. . , 

And Telefile stands behind the 

CIRCLE 87 ON READER CARD 

systemnOtoh Iy with hardwareahd 
spftware, 'but with" nationwide service· 
support· in majormetropolitan areas. 
Write' for' our authoritative' book. 

100 fact-filled . pages an the 
universarMatchmaker cancept in­
cluding aperatian, functional specs, 
features, diagnastics, installatian, 
and maintenance. Get it free by writ­
ing: Telefile Camputer Products, Inc., 
17131 Daimler St., Irvine, CA 92714. 
Or call tall.;.free (800) 854-3128. In 
Calif., (714) 557-6660. 

18lefile 
EnhanCing computers is our business. 



news in perspective 

Software 

Conversion: A Dirty 
Word in Government 
Competition enthusiasts think conversion to higher level 
languages would run smoothly if implemented gradually 

"If it ain't broke, don't fix it." Those 
are the words handed down as an edict 
to all federal bureaucrats by President 
Jimmy Carter's old banking buddy and 
new budget 1?oss Bert Lance. Applying 
this same philosophy to computers, gov­
ernment dpers have bols~ered their 
hard-line stand against system change­
overs that require messy and often 
mammoth software conversion efforts. 

In the government today, software 
conversion is still a dirty word. And un­
derstandably so, since agencies obvious­
ly are reluctant to swap systems when 
it leads to undertaking disruptive and 
costly program conversion. And many 
times these overhauls, they contend, are 
senseless when they have nothing to 
gain if their current dp set-ups are run­
ning smoothly and efficiently. 

But maybe they're not running as 
smoothly and efficiently as they could 
if conversion steps were implemented 
gradually. That's the basic theory of 
Capitol Hill competition enthusiasts 
such as Texas Congressman Jack 
Brooks. In their current drive to open 
up the. government to more computer 
industry competition, Brooks' Govern­
ment Operations Committee has fo­
cused on the need for agencies to switch 
to higher level languages to ease the 
crunch of conversion. "From the stand­
point of competition, basic efficiency of 
operations and utilization;" declares one 
committee source, "you're better off in 
a higher level language. And if that's the 
case, which we think it is, it's better to 
bite the bullet early rather than late." 

So far however, there's been no signs 
of a headlong rush by the Fed's dp 
forces to bite the bullet. In fact, some 
critics allege that while agency ADPers 
have paid lip service to the procompeti­
tive policy pronouncements, they've 
staunchly continued to maintain the 
status quo, further entrenching the big 
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mainframers, most notably IBM. Using 
skyrocketing conversion costs as an ex­
cuse to stick by their systems, govern­
ment dp managers like to relate with 
gloom the horror stories surrounding 
conversion projects. 

Costly conversion 
One of the more infamous horror 

stories currently making the rounds 
centers on the Environmental Protec­
tion Agency's (EPA) replacement of an 
IBM 360/50 with a Univa,~ 1100. The 
conversion project, which is two years 
behind schedule, has cost overruns 
totaling $5 million. One of the main 
problems, according to one government 
insider, was that there was no coordina­
tion among the conversion team which 
consisted of personnel from Univac, 
Dataware, a Buffalo software house, 
and EPA. 

At the Federal Communications 
Commission, the conversion scenario 
was' a bit brighter. Changing over froin 
a Univac 3 to a Honeywell 6023, the 
agency did experience some file con­
version snafus but these hangups were 
considered minimal and the operation 
has been declared basically successful 
by most government conversion experts. 

But these con version experts are 
quick to point out that success is hard 
to measure when talking about software 
conversion efforts. For as one more 
pragmatic observer notes, even the best 
conversions are going to create some 
havoc in an agency's dp shop. "You 
can have benevolent sugar daddies 
doing (conversion work) for you all 
day," he insists, "and it's still going to 
be a disruption." 

This disruption argument has been 
used time and time again by the more 
stubborn federal dpers to combat con­
version. Nevertheless, their contentions 
may be valid in some cases. The Nation-

al Institute of Health's gargantuan and 
controversial conversion proposal is 
usually cited as a good case in point. 

He'd resign 
. NIH'S assistant director for the C9m­
puter Research &. Technology ·Div., 
H. J. Juenemann, is satisfied with the 
institute's three systems which include 
a 145 and two 3701168 MP systems; He 
sees no compelling reason to diange 
over to any other systems. He also takes 
an adamant stand against the monu­
mental conversion effort that such a sys­
tem switch would probably necessitate. 
"The day somebody tells us were. con­
verting," he avows, "there's abol.lt 40 
people in this division who will submit 
their resignations. I ran the (conver.­
sion) in 1965 and I wouldn't go through 
that agony again. I would resign. My 
stomach couldn't take it." . 

Forced by the General Services Ad­
ministration to recompete these systems, 
NIH has been hassling and haggling with 
the procurement agency over develop­
ing a "fully competitive solicitation." 
Stirring up some of the trouble has been 
a conversion. cost estimates study· done 
by NIH in 1974. The study, which has 
been sharply criticized by outside ob­
servers, targeted conversion costs at $65 
million. While NIH officials aren't tout­
ing these exorbitant costs as being abso­
lutely accurate, they still maintain the 
conversion price tag is too high to justify 
a· switchover. NIH'S Juenemann admits 
that software conversion tools, which 
were not figured into the original for­
mula, could help, but he adds that the 
workload increase could offset their ad­
vantage. 

The NIH dp center is currently run­
ning about 30,000 programs and han­
dles 350,000 jobs a month for 5,000 
users-most of whom are involved in 
scientific and medical research. Juene-
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mann argues that <}oll this research would 
be thrown out of kilter and severely sty­
mied by any conversion attempt. In­
deed, slowing down cancer research for 
instance, could be a very powerful ar-

I gument against conversion, if it is a~tu­
I ally true, as some claim. 

Another potentially persuasive point 
I· being pushed by NIHers is personnel 

costs which are admittedly hard to pin 
down. On this point, Juenemann claims 
the argument of "competition for com­
petition's sake is not justifiable. Shoot­
ing the man hours involved in managing 
a conversion with no major break­
through in technology associated with 
it," he insists, "is pretty indefensible." 

A third of the estimate 
Leaving aside all the claims and 

counterclaims over the merits of compe­
tition, conversion vendors stress that the 
NIH operation can be handled. Brandon 
Applied Systems, which fix-prices con­
version work, is one company that puts 
its money where its mouth is. Disputing 

PAUL OLIVER 
He'd mastermind federal conversion 

support center 

NIH'S cost figures and claims, one Bran­
don official in Washington maintains 
that the whole job could be done for 
one-third of the quoted $65 million. He 
also dismisses NIH'S cancer research 
slowdown rhetoric as "an emotional ar­
gument" that may be exaggerated. 

His philosophy is simple: "Conver­
sions can be sized and priced because 
you're dealing with a known entity. Pro­
grams are perfect specifications. Some 
people raise the documentation donny­
brook, but it's really not essential." But 
he also readily admits that conversion 
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"is a big pain, especially if you're happy. 
NIH is very happy. They're getting very 
good service from IBM and they're pro­
viding good service to their users. So 
why the hell should you upset all this?" 

Why indeed, questions NIH'S Juene­
mann. "Don't say we're happy with 
IBM," he protests, "we beat them over 
the head constantly." But he adds, "You 
can't show me an installation of this 
magnitude where the cost per job or the 
turnaround time and reliability is any 
better." 

Amdahl Corp. advocates dispute this, 
pointing to the proven reliability and 
efficiency of that company's 470V IBM­

compatible machines. Juenemann, how­
ever, thinks these systems, even though 
they would wipe out most of the conver­
sion problems, haven't "been running 
long enough." Other NIH needlers be­
lieve that at the very least, companies 
such as Amdahl, Itel, and firms with 
used l68s should be given a chance to 
compete with IBM. 

Vendors' conference "staged" 
In an attempt to hammer out a solu­

tion to NIH'S conversion dilemma, a ven­
dors' conference was held in February. 
Some disgruntled participants claim the 
all-day meeting was "staged" to make 
the institute look good. Juenemann de­
nies this and says he was disappointed 
in the outcome. "We really didn't get 
what we wanted," he complains. "What 
we wanted (the industry repre­
sentatives) to address was the overall 
strategy of what is sufficiently competi­
tive in the situation we're in." 

GSA, he charges, is also at fault, since 
it has never made it clear exactly what 
it means by a fully competitive process. 
"My one hope," he asserts, "is that out 
of this whole mess GSA and the Office 
of Management and Budget will come 
to grips with the (conversion and pro­
curement) problem and clarify what 
their policies are." 

Juenemann may get his wish. The 
government policy-setters may finally 
begetting around to tackling these 
sticky issues-just how effectively re­
mains to be seen. Even the General Ac­
counting Office is getting into the act. 
A GAO report on technical ways to pare 
software conversion costs is due out 
around September. GSA is also expected 
to come out with some policy guidelines 
which hopefully will clarify how agency 
ADP procurements that involve conver­
sion should be treated. The recommen­
dations are expected to be patterned 
after Congressional suggestions on the 
shift to higher level languages, and they 

will also attempt to establish procedures 
on how agencies should figure "direct 
out of pocket" expenses in conversion 
efforts. 

Support center being formed 
But perhaps the most significant step 

forward on the federal conversion front 
is the establishment of the long-awaited 
Federal Conversion Support Center. A 
GSA regulation announcing the center is 
due out this month, but the set-up won't 
be operational for another year. Master­
minding the operation will be Paul 
Oliver, who's currently director of the 
Navy's Federal COBOL Compiler Test­
ing Service and Software Development 
Div. 

Working with a staff of 18, the con­
version center will provide policy sup­
port to GSA in the selection and procure­
ment of conversion services. But the real 
support, mostly contracting aid, will be 
doled out to any agency needing help 
with a conversion problem. Oliver spec~ 
ulates that GSA probably will refer all 
conversion related procurements to his 
conversion team for evaluation. 

An ardent supporter of competition, 
conversion czar Oliver believes that 
competitive hardware buys can bring 
conversion costs down. He cites a recent 
Navy procurement to prove his point. 
Under that contract to equip seven 
Navy Data Processing Service Centers, 
Univac, the second time around, dis­
counted its bid on 1100 gear by $105 
million to capture the $31.7 million 
award. This phenomenal discount was 
77% below the commercial list price car­
ried on the GSA supply schedule. 

That kind of discount, Oliver quips, 
"could even buy the NIH conversion." 
However, even with these off-setting 
costs from competition, he notes, an 
agency still has to contend with other 
conversion loopholes. He explains why: 
"In the government; conversion always 
takes place in a larger co~text of a gen­
eral system change-over. So almost by 
definition, you have a no-win situa­
tion." 

But agencies, he contends, can sal­
vage this no-win situation by planning 
ahead and collecting the right opera­
tional data. His main goal for the con­
version center reflects this philosophy~ 
"As a result of the center, hopefully 
agencies will approach conversion a lit­
tle bit more rationally and calmly. And 
my big hope is that they will start gear­
ing up for this eventuality a little earlier 
in the game so that conversion doesn't 
become crisis management. 

-Linda Flato 
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ADR: Well Enough 
To Lease.Again 
In the Amex composite listing, Applied 
Data Research, Inc., is quoted "APPLD 

DTA;" And it squats among its peers 
- about three eye-squinting inches below 

the daily market summary in the first 
column, flagged for the ticker tape peo­
ple by the high-low column that pre­
cedes the name: 
1975-76 high, 6 7/8; low, 10. 

Even an industry as cynical as our 
own takes note of where the pudgy 
finger of Wall Street pauses on the list, 
but ADR has been a presence in dp shops 
even while it was in the pits on the 
Board. ADR is generally credited as the 
grand-daddy of independent proprie­
tary software firms. A company that 
holds the first commercial software pat­
ent; received the first GSA software list­
ing; a company that was peddling as 
programs back in the bundled years, 
since 1964, and.now has more than 5,000 
IBM-site installations-more than any 
one but the Grey Mother herself. 

The blush of health seems recently 
mote commonplace in the computer 
service industries, but a broker- buying 
ADR has to overcome a painful memory 
of the software stock disasters of 
1969-70, when "APPLD DTA" was one of 
the $40-plus kites that plummeted like 
a squadron of bricks. ADR is a survivor; 
a firm that outlived its larger mistakes. 

A major factor in the software stock 
debacle was the overvalued balance 
sheets then common in the industry­
where all software development invest­
ment was classed as an asset under soft­
ware inventory. After the sky fell in, the 
Financial Accounting Standards Board 
stepped in and changed the rules, and 
now all development costs are treated 
as expenses. (Neither side of the balance 
sheet could reflect true value; the result 
of software development can be a tur­
key or a work of genius-only the mar­
ket will judge, and then crudely.) 

Hide valuable assets 
The net result, however, is that under 

current practice, the balance sheet might 
greatly underestimate the worth of a 
company, hiding valuable assets. ADR'S 

proprietary line of seven software pack-:­
ages-which account for $10.2 million of 
1976 estimated revenues of $15.7 mil­
lion-includes two of the top rated pack­
ages in the 1976 l)AT AMA TION software 
honor roll: Librarian, a source program 
management system; and Look, a sys­
tems performance measurement pack-
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age, "liabilities" other firms would love 
to share. 

ADR'S 18-year history traces an outline 
of the independent software industry: 
the early years of contract program­
ming; then the move into proprietary 
packages, over-extension in the lean 
years, recovery, then equilibrium. ADR'S 

1968 suit against IBM bundling was a 
factor in pushing Armonk into limited 
software unbundling in 1969, and while 
the $2 million out-of-court settlement in 
1970 didn't even cover legal expenses, 
it was a transfusion of cash that braced 
the company through ailing times. 

Even through the tight years, ADR 

supported its sales and marketing or­
ganization, and its Software Products 
Div. kept its product line aimed at the 
ever-increasing personnel costs in dp. 

Specialization is the thing 
Senior v.p.Martin Goetz, who over­

sees ADR software products, is probably 
the most oft-quoted spokesman for the 
independent software industry. Goetz 

MARTIN GOETZ 
"This is not a get rich quick scheme." 

has preached specialization through the 
years and guided his division accord­
ingly. Like the industry as a whole, AOR 

moved into proprietary software wildly 
underestimating the marketing and con­
tinued development costs for software 
packages, but like the rest of the sur­
vivors, they adjusted and still remain 
very cautious about introducing new 
products. 

"If the life of a new package is not 
more than five ·years," says Goetz, 
now, "you're really going to have a hard 
time recouping costs." The once-current 

publishing or record company analogy 
has been shunted aside in the iQdustry 
today," he explained; "This is not a get 
rich quick scheme. There is a minimum 
wait .of three to five years for a return 
on investment on a successful product: 
1.5 years for development; 1.5 years for 
product acceptance and refinement; one 
to two years during which recovery of 
investment begins, although t~chnical 
costs are still incurred for continuing en­
hancement and support." 

Marketing costs were the hidden trap 
fo{ the newborn software package firms, 
said Goetz: there was a time when the 
industry naively thought quality alone 
would sell. 

.. "On every dollar of revenue," said 
Goetz, "about 30% to 50% of costs are 
expended in sales; 30% is on the low 
side, generally it's 40% to 45%. Another 
10%: is in non-sales marketing costs, 
about 20% in product development, and 
about 10% in support. The margins of 
many software companies are between 
10% and 30%, with overhead rising to 
su,pport your more successful products." 

Communications 
Besides its software product division, 

ADR has its communications systems di­
vision, co-located with software at the 
corporate office in Princeton, N.J., and 
two interesting subsidiaries; ADR Serv­
ices. Inc., in Vienna, Va., a government 
oriented contract programming shop; 
and .MassachusettsComputer Asso-· 
ciates, (Mass Compass), a high level re­
search group in Wakefield, Mass., deep­
ly involved in military projects. 

. ADR Services plugs the corporation 
into the largest dp user, the Federal 
Government, on the commercial side; 
and Mass Compass-a major factorem 
in network development through ARPA 

and the National Software Works-ties 
in the most advanced state of the art 
research, work that has a five to seven 
year lead time over the sophisticated 
commercial market. 

"In a business that suffers quickly 
from obsolesence, it's a useful combi­
nation for input into the product line," 
notes Stephen Warshall, Mass Compass 
founder arid ADR vice president, an elfin 
figure whose "Warshall algorithm" be­
came a milestone in high level language 
development. "ADR Services in D.C. .is 
on top of user needs through .its com­
mercial government work, and Mass 
Compass is usually dealing with major 
industry problems a decade before- the 
commercial industry is sophisticated 
enough to recognize them," says War­
shall. "And because both subsidiaries 
are self-supporting, ADR gets the info as 
a freebee ... besides getting a lot of 
people with beards to dress up pictures 
in the annual report." 

Although there has been very little 
direct spinoff from Mass Compass into 
the software product line, ADR president 
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John Bennett says he is hopeful that 
there will soon be opportunities from 
more synergy. ("ADR and Mass Coin­
pass merged in 1967," noted Warshall~ 

I "and it's only now that the concerns of 
the industry are becoming involved with 
work we were doing bac.kthen. Ten 
years:-in practical terms, that's the. lag 
.time between our research work and the 
industry.") . 

Although Mass Compass historically 
has been tied to military research and 
contract development for mainframe 
companies, the first National City Bank 
of New York (Citibank) recently gave 
it a major development contract in dis­
tri.buted processing, about which ADR 
refuses to comment. 

But saidWarshall, "If distributed proc­
essing lives up to the expectations of its 
most excited touts in the industry today, 
we at Mass Compass and at ADR will 
be right out there waiting for them. This 
sort of networking looks very mislead­
ing a~ first, the biggest problems are hid­
den. If distributed processing continues 
to develop in the commercial industry, 
I think you'll find people with experi­
ence in military research trouble-shoot­
ing it all over~ The military has been 
thinking of these problems for a long 
time, . and for us at ADR-it's just our 
meat." 

One in the same 
"The industry is just beginning to re­

alize that communication and computa:­
tion are one in the same," he added. "In 
our work, we've been saying that for 
more than ten years-and we've had 
theorists and designers proving it-but 
while the world was still perceiving 
them as different, legally and commer­
cially pretending it's not so, communica­
tion in computer systems became de­
formed to conform to this conception." 

At a somewhat more mundane level, 
communications is the business of ADR'S 
fourth element. The Communications 
Systems Div. markets the STAR line of 
"black box" hardware/software prod­
ucts, solid state equipment which gives 
performance and traffic information on 
telephone, switching system~. ADR'S Ben­
nett says there are more than 100 STAR 
installations, with. about 70 of them au­
tomatic traffic analyzers for telephone 
companies ("AT&T is our largest custom­
er"), and the others routing and ticket­
ing systems for internal corporate tele­
phone networks. ("The STAR people are 
very sensitive about the balance be­
tween software and hardware, and it's 
always good for a company like ours to 
have people on top of the state of the 
art in hardware design," notes Warshall. 
"And because we're putting those units 
right into the telephone company's cen­
tral office, our people have had to 
become very sophisticated about the 
telephone system-much more deeply 
involved than the Carterfone types. It's 
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another useful place to have a foot­
hold.") 

The largest STAR system is not in the 
telephone com pany, however. Citi­
bank's corporate headquarters in New 
York has a $1 million STAR system rout­
ing ap.d accounting for calls over 7,000 
extensions, a system that-according to 
Citiba~k-shaved $50,000 monthly off 
the bank's $1.25 million monthly tele­
phone bill. 

Revenues of $15.7 million 
As revenues jumped from $10.6 mil­

lion in 1974, to $12.7 million in 1975, 
then to the estimated $15.7 million for 
1976, earnings went from $1.2 million 
in 1974, to $1 million in 1975, then 

STEPHEN WARSHALL 
Dealing with problems a decade. before 

industry is ready to recognize them. 

bounced again to a record $1.4 million, 
or $1.14 per share. Earnings include a 
non-recurring extraordinary tax credit 
of $384,000, or 32 cents per share, that 
was depleted.in September. 

The company's third quarter report 
jogged Wall Street and the stock dou­
bled to $3. Then a talk by ADR'S Bennett 
to the Philadelphia Securities Assn. put 
the fourth quarter and year end esti­
mates on the wire and the stock again 
doubled. What apparently caught the 
eye of brokers studying the balance 
sheet estimates was the fact that ADR has 
been paying off major bank debts while 
producing earnings. 

In 1976, the company paid off over 
half of its debt, repayir1g $1.875 million 
in bank loans, while redu~ing its $1.320 
million bond debt by $350,000. That ap­
parently was enough to convince the 
market that-whatever the paper profit 
of software firms past-this company 
was making real money. 

Subscribing to a "critical mass" 
theory, ADR president Bennett thinks 
there are a lot of companies like ADR 
in the computer services industry, firms 
that stayed in business long enough to 

gather their financial resources, build a 
marketing and development infra­
structure, and create a customer base 
from which they can sustain significant 
growth. "This is our best year yet," said 
Bennett, "but we've now had three solid 
years of profit since we got the company 
turned around-and there are other 
compan~es out there in a similar posi­
tjpn, including many which have not yet 
g~)lle public." 

Marketing restructure 
ADR maintains eight domestic sales 

offices-with 21 salesmen and an equal 
number of technical support repf(!­
sentatives-and is represented in 31 
countries overseas. 

Bennett estimates that there are still 
4,000 active ADR installations out of the 
more than 5,000 packages sold, and 
while ADR marketing has traditionally 
focused on further exploiting that base, 
the company is expanding its sales force 
by 25% and cutting the size of sales terri­
tories in an attempt to penetrate the 
smaller dp shops. 

The company's software package line 
remains focused on'''programming de­
velopment tools," -programming aids 
and utility management tools-but ac­
cording to v.p. Goetz, ADR is seriously 
studying the prospect of moving into 
data base management systems. "After 
all," he said, "it's just another form of 
program development. It's an area we're 
keeping our eyes on, but I'm not· sure 
what we're going to do yet." The com­
pany's seven-product line reflects 
Goetz's caution, and the value he puts 
on enhancing existing products to fur­
ther exploit ADR'S customer base. 

"Given the choice," he says, "I would 
rather take a $10,000 product and make 
it into a $20,000 product than take the 
same effort and produce another 
$10,000 product. If we do a million or 
two million dollars worth of develop­
ment every year, I think the better strat­
egy is to do it on your existing product 
line. We try to come up with new prod­
ucts, of course, and we have-but slowly. 
Our major emphasis has been on en­
hancing our e.xisting products. 

Look looks good 
Goetz's newest product, Look, is a 

system performance measurement 
package with a permanent license price 
between $4,800 and .$6,000. This year 
Look brought in only.$7dO,00b in reve­
nues, but that is expected to double in 
1977. Librarian, king of the line, is a sort 
program management system with per­
manent license priced between $4,900 
and $JO,OOO. Librarian, very popular, 
contributed $4.7 million to 1976 sales 
and is expected to contribute $5.1 mil­
lion this year. (Libarian now has more 
than 3,500 installations with a recent 
"on line" enhancement that was the re­
sult of a "very major effort at ADR.") 
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news in perspective 
payments to be applied to cost; and then 
only up to 30% of the full price. (The 
rates get confusing, but if an ADR pack­
age is priced at $10,000 for permanent 
license, the month-to-month rate is $550 
per month; the new three-year lease 
costs $325 a month; and the five year 
lease is tagged at $265 a month.) 

MetaCOBOL, a high performance' 
COBOL precompiler with permanent li­
cense priced, between $8,000 and 
$16,000, contributed $800,000 to 1976 
revenues and is expected to offer 
$900,000 this year. Roscoe, an on-line 
program development package for use 
in writing and testing programs, is 
priced, for permanent license, between 
$28,000 and $3:;5,000, and brou~ht in $3 

JOHN BENNETT 
Pricing still is a black art in software. 

million on 1976 revenues, which is ex­
pected to grow to $3.7 million for 1977. 

"Looking at packages like Roscoe and 
Librarian," said Goetz, "you find we put 
five to eight times the initial investment 
into them since they came out. The 
more successful your package, the more 
you have to put. into enhancing and 
maintaining it. Normally, 10% of a 
package's revenue goes into new devel­
opment and enhancements: with a more 
successful package, you put 20% in.~' 
MetaCOBOL, with 300 installations, is 
"just beginning to sell," said Goetz, but 
its growth has been gradual. Roscoe, 
once blocked by bundled IBM software, 
has exploded by comparison: two years 
ago there were only 30 or 40 installa­
tions, now there are about 240. 

The grand dame of the line, A utoflo, 
the first commercial package patented, 
a software documentation package also 
used for testing and debugging pro­
grams, has been priced between $6,500 
and $20,000 with major enhancements. 
It contributed $700,000 to '76 sales and 
was expected to add $1.2 million in 
1977. In late 1976, however, ADR chose 
to spin off two A utoflo enhance­
ments-the extended text compositor 
(ETC) and the automated system charter 
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(ASC) as separate packages, and com­
plete breakdowns are not available. 

The black art 
Pricing is still the black art in software 

packages. Bennett brushes aside ques­
tions about volume pricing schedules 
with the wry claim that he charges 
"what the market will beat"-but it's 
clear that with the extended life of IBM 

370 software, profit margins must grow, 
and ADR has just announced a new pric­
ing scheme that can only add to them. 

The company's financial situation has 
improved enough so that they are plan­
ning to again introduce long tej:m, non­
purchase leases on their soft¥are pack­
ages, a marketing tactic tried briefly by 
ADR and others in the early days of pro­
prietary software, but abandoned be­
cause none of the firms could afford 
waiting for long term returns. By taking 
the risk of obsolescence themselves and 
billing monthly on three and five year 
leases, ADR'S Bennett says he hopes to 
reach the smaller, lower budget dp 
shops. Previo'usly, ADR pushed its cus­
tomers into front end permanent lease 
purchases because it needed the cash 
-and while there was a month-to­
month rate, it was priced high to en­
courage permanent license sales. The 
month-:to-month 30 day leases will re­
main the same, high and unattractive, 
but the three and five year contract 
leases will offer monthly payment 
schedules substantially lower. The new 
long term contracts will have a pur­
chase option (permanent license) but 
will allow only 30% of the cumulative 

Facilities Management 

Under 10% of ADR'S customers cur­
rently use the month-to-month lease, 
and Goetz expects most of his customers 

. will still choose the permanent license 
-"but we may shift to about 20% under 
the three and five year plans, attracting 
more of the small shops." The idea is 
to build up recurrent income, an on­
going money.machine. 

ADR currently gets a 15% annual 
"maintenance payment" from active 
users of permanent license packages, 
beginning with the second year of pack­
age use. In 1976, that recurrent income 
amounted to $2.5 million; in 1977, it is 
expected. to be in excess of $3 million. 
The new long term leases are evidence 
of ADR'S corporate maturity; the grand­
daddy of the proprietary software inde­
pendents is perhaps just emerging from 

. pubescence. The ideal, of course, is to 
reach the point where a corporation can 
stand the cash exposure and price earn­
ings im pact, then lease to all, billing 
month by month. 

ADR president Bennett figured it 
quickly in his head: "If we had been 
able to do it from the beginning, with 
4,000 of our customers still using them 
... figuring a $10,000 front-:end license 
three years at $300 a month, is 
$1O,800-and if you still want to, you 
just keep paying. Whew! If we could 
have done that," he said, a trace of lost 
opportunity in his voice, "we'd have $15 
or $16 million coming in just from what 
we have ollt there." -Vin McLellan 
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EDS Wins First Round 
Schaefer Must Pay Dallas Firm or Return DP System 

The F & M Schaefer Corp. lawyer, 
Thomas Christo, looked shocked, while 
the battery of EDS attorneys exchanged 
discrete, congratulatory smiles. 

In the Federal courthouse on Man­
hattan's Foley Square, U.S. District 
Judge Constance Baker Motley had ren­
dered her decision, ruling that Schaefer 
had to either pay the $1.3 million it 
owed EDS, or return the data processing 
system EDS had designed for it-a system 
that had already cost the brewery firm 
about $12:5 million. 

For EDS the March 16 decision has to 
be counted as a stunning victory. The 
Dallas-based firm had initially been 
sued by Schaefer for $115 million on 

charges that the system EDS had been 
putting together for Schaefer was faulty 
and had caused the beer manufacturer 
enormous damages. 

To present its case Schaefer retained 
Christo, a 29 year-old attorney who 
made his name winning a jury verdict 
against IBM for $11.4 on behalf of a dis­
satisfied IBM customer, Catamore Enter­
prises Inc.-a judgment that was later set 
aside by a U.S. Court of Appeals. 

EDS, in' turn, brought in 'two heavy­
weight law firms: Kaye, Scholer, Fier­
man, Hays & Handler from New York; 
and Hughes, Luce, Hennessey, Smith & 
Castle from Dallas. 

As a counter to the Schaefer suit, EDS 
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news in perspective 

claimed that when Schaefer cancelled 
its facilities management/systems de­
velopment contract in 1976-a year be­
fore the contract ran out-it still owed 
$1.3 million in payments that had been 
deferred by the financially ailing brew­
ery in 1972 and '73. EDS strategy: file 
a motion with. Judge Motley to take 
either repossession of the system, most 
of which had been turned over to Schae­
fer, or get its $13 million back. 

That motion would be heard before 
the original Schaefer damage suit against 
EDS could be brought to court before a 
jury trial. 

When the repossession hearing 
opened on March 9, Sheldon Oliensis, 
the senior lawyer on the EDS team, 
charged Schaefer had' used ."duplicity 
and deception, lying and juggling of the 
firm's records to deceive and mislead 
EDS." 

On one hand Schaefer executives were 
promising they would make the deferred 
paymerits owed EDS if EDS would turn 
over the system before the development 
and service contract expired, Oliensis 
asserted. 

Meanwhile, having read about what 
then (1975) appeared. to be Catamore's 
victory over IBM, Schaefer secretly set 
,about plotting to sue EDS as soon as they 
had the EDS system in-house, claimed 
Oliensis. Schaefer board chairman, 
Robert W. Lear, retained computer con­
sultant Richard Brandon to evaluate EDS 
work for Schaefer and to advise the 
company of the feasibility of a Cata­
more-like suit, .Oliensis said. 

Meetings with Brandon were held off 
the Schaefer premises to ensure secrecy, 
the EDS lawyer mairitained. Calls and 
memos about the proposed litigation 
were to be keptto an absolute minimum, 
and memos on the subject were to be 
shredded. Not even' Schaefer's own 
board of directors would know about the 
suit or the retention of Christo until a 
September 1976 board meeting held just 
before the suit was initiated. 

Christo, in turn, argued EDS had failed 
to live up to the obligations of its con­
tract. "If you pay a contractor to build 
a house and the floor of the living room 
falls in, you sue," he told the court. And 
you don't pay whatever balance is still 
·due the contractor, because he hasn't 
done his job. 

Specifically, Christo claimed many 
components of the EDS system didn't 
work, while others had never even been 
delivered. Short range forecasting, for 
example, riever provided accurate out­
put. Payroll was being operated "on a 
wing and a prayer" and often made er­
roneous tax computations. Accounts re­
ceivable had mistakenly reported a 
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number 'ofSchaefer's dealers in the 
PuertoRicim community as being delin­
quenfin their payments. The erroneous 
reports went to the New York State 
Alcohol Control Board, which subse­
quently prohibited these dealers from 
doing business until their accounts 
were cleared up. 

Not surprisingly, said Christo, the 
mistake created tremendous ill-will 

. against Schaefer on the part of the. 
dealers. And at this time Schaefer was 
introducing a new Malta Product (a 
heavy malt-based ale-like drink) direct­
ed specifically at the Puerto Rican mar­
ket. In their anger at Schaefer, the 
dealers refused to push the product, and 
it flopped, costing Schaefer $7.6 million, 
Christo maintained. 

_ The EDS system was "literally gar­
bage," he charged, nothiI1g more than 
a half-baked-revision of the old in-house 
system Schaefer had used before enter-­
ing into the EDS agreement in 1969. And 
now the brewer was desperately trying 
to put together the pieces. 

A staff of 24 programmers and other 
personnel (the old Schaefer staff had 
been eliminated in accordance with the 
EDS contract) had been hired and was 
working around the clock to repair and 
replace EDS work. Given these. condi­
tions, EI)S wasn't entitled to either repos­
session or payment, Christo asserted. 

EDS spent $4 million 
Witness Samuel Freedman, Jr., an EDS 

v.p. in charge of the Schaefer account, 
defended the system, claiming EDS had 
spent in excess of$4 million and "several 
hundred thousand" man-hours develop­
ing it for the brewer. Moreover, he 
claimed, Schaefer executives like v.p. of 
finance, Robert G. Oatley, had repea­
tedly assured him and other EDS officials 
that EDS turnover of the system was pro­
ceeding satisfactorily and that the de­
ferred payment would be made-as­
surances Oatley later claimed he 
"couldn't recall." Nor could Oatley re­
call meetings and memos that EDS 
claimed linked him to litigationprepa­
rations. Schaefer never decided to sue 
until it actually cancelled the EDS con­
tract, Oatley stated. 

As the hearing progressed, Judge 
Motley appeared to grow increasingly 
impatient with the Schaefer defense. 
Repeatedly she scolded Christo for not 
taking the hearings seriously enough 
when he engaged in a private joke with 
one of his staff. On another occasion she 
snapped, "I'm not going to tolerate any 
such argument out of you," when Chris­
to attempted to go back over a subject 
relating to the EDS contract. 

The EDS legal contingent, meanwhile, 

seemed to grow increasingly confident. 
And well they might. On March 16 
Judge Motley made her decision. 
Schaefer's claim that the system EDS 
turned over to it in 1976 was the same 
system Schaefer developed itself prior 

- to the contract, was rejected. 
One of Schaefer's own employees, 

Judge Motley stated, pointed out that 
the EDsdeveloped system was a tape 
system, while the old Schaefer system 
was a card operated system. 

She went on to note that the tape sys­
tem developed by EDS is, "a fast sys­
tem," and that, "Schaefer's old card sys­
tem is obsolete now and not capable of 
being operated on today's computers 
without substantial ad~ptations." 

She continued: "The En'S system, the 
court finds, is a more sophisticated sys­
tem, in that it uses the new language 
of present day computers. 

"But even if the EDS system is no im­
provement over the old Schaefer sys­
tem, even if the EDS system was not 
worth the millions that Schaefer paid 
for it; even if the EDS system is peppered 
with errors, the fact remains that the EDS 
system is not the same one which 
Schaefer had given to EDS in 1969." 

Moreover, ~udge Motley maintained 
Schaefer had no performance clause in 
its contract, so performance was not a 
condition for payments or turnover of 
the system. 

And finally, Judge Motley found un­
persuasive. the Schaefer argument that 
software, unlike hardware, cannot be re­
possessed since it is a body of intangible 
ideas and concepts. "This system, the 
court finds, is quite tangible." 

EDS'S motion for repossession-or re­
payment-was therefore granted. 

Schaefer will appeal 
Immediately, Schaefer said it was 

going to appeal the decision, claiming 
that in ruling, for example, that EDS had 
created a new system for Schaefer, 
Judge Motley had gone far beyond the 
scope of the pretrial motion and had 
severely undercut its own case against 
EDS. 

But if the decision stands, it can't help 
but serve as a boon to facilities manage­
ment, software, and systems develop­
ment organizations, observers in the serv­
ice industry maintain. Unable to patent 
software, these organizations can look 
to the Motley ruling as a precedent for 
establishing systems ownership. 

Conversely, users may now have to 
think twice before initiating a suit 
against a software or service vendor, 
particularly if they've locked themselves 
into a contract without a performance 
clause. 

Meanwhile, Judge Motley has sched­
uled the Schaefer suit against EDS to 
begin on November 14. The trial may 
well prove anticlimatic. 

-Laton McCartney 
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Banking 

Master Charge 
Banks Sued 
"The banks are out of their cotton pick­
ing minds. They're inviting the wrath of 
the Justice Dept." 

This comment came from Dr. Melvin 
E. Salveson whose company, Electronic 
Currency Corp., filed a suit in a Los 
Angeles federal court last month against 
the founding banks and affiliates of the 
Master Charge system. 

The suit charges the banks with 

A&A Federal 
Credit Union 

, The card that never made it 

breach of contract and conspiracy to vi­
olate section one of the Sherman Anti­
trust Act. Electronic Currency seeks 
$lOO million in damages, and alleges 
that Master Charge customers have 
been overcharged more than $500' mil­
lion as a result of the supposed attempts 
to monopolize the bank credit card 
business. 

Dr. Salveson lays claim to having in,: 
vented the Master Charge system (Oc­
tober 1975, p. 112). He said he devel­
oped the idea for the system between 
1962 and 1966 when he was president 
of Santa Monica Data Center, a retail 
oriented service bureau which did a lot 
of accounts receivable processing. "I de­
cided our whole credit organization sys­
tem was archaic," he said. 

BankAmericard was around then, he 
recalls, but it hadn't gone nationwide. 
He took his ideas to United California 
Bank, Wells Fargo Bank, and the Bank 
of California:, which became the first 
Master Charge banks and subsequently 
was asked to develop a system for West­
ern States Bank Card Association which 
launched Master Charge. 

Given some rights 
"They said they would use my system 

but without me," Dr. Salveson said in 
1975 when he formed Electronic Cur­
rency Corp. He said he settled a dispute 
over this with WSBCA in 1967. "They 
gave me $112,500 plus interchange 
rights." These rights included use of the 
Master Charge logo and the require­
ment that Interbank Card Assn;, the na­
tional firm which holds the Master 
Charge trademarks and licenses; pro­
mote any cards he might develop, and 
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to clear their transactions through the 
Master Charge System. 

Dr. Salveson says he never got those 
interchange rights. "I negotiated with 
them over this for 18 months. They ne­
gotiated in a deceitful and bad-faith 
manner." 

Named as defendants in his lawsuit 
are the Western States Bank Card Assn., 
Wells Fargo Bank, Crocker National 
Bank, United California Bank, Bank of 
California, and Interbank Card Assn. 

The suit claims, among other things, 
that the banks delayed in making avail­
able the computer equipment needed to 
tie Electronic Currency's card program 
into the Master Charge system, and at­
tempted to prevent other banks from 
joining the program. 

Never got off the ground 
When Dr. Salveson formed Electron­

ic Currency he planned to issue his 
cards through credit unions, savings and 
loans, and other business firms. He had 
signed up 10 credit unions, he said, and 
had received indications of interest from 
some 6,500 other organizations. But, he 
never got off the ground. 

He claims that the Master Charge 
banks, during the time he was negotiat­
ing with them over clearing arrange-

Minicomputers 

ments, began signing up credit unions 
themselves, something they'd never 
done before. 

Electronic Currency's cards featured 
the crossed circles of Master Charge in 
a box in the lower left hand corner and 
the company's own eagle symbol in a 
lower right hand box. The lo~o or sym­
bol of the issuing company would have 
gone across the top half of the card. The 
cards would have had, mag stripes, 
which Master Charge cards do not, ena­
bling them to be used at unattended 
teller terminals. 

Given up hope 
Dr. Salveson has given up all hope 

of reviving his company. "We've delist­
ed ourselves from the telephone book 
and de qualified ourselves from operat­
ing in Californi~." A Nevada corpora­
tion, Electronic Currency has only one 
address now, the address of Dr. Salve­
son's attorney in Las Vegas. 

In addition to trying to get Electronic 
Currency off the ground, Dr. Salves~n 
is a professor at Peppet:dine Univ. and 
does consulting work. How does he feel 
about folding Electronic Currency? "It's 
been my' baby for. 15 years. It's like giv­
ing up a child you've nurtured for ages." 

He Found IBM In The Yellow Pages 
Ivan Socher is a great admirer of IBM. 
"It's the finest company the world has 
ever seen." 

But, when he worked for the jolly grey 
giant for 'two years in his native South 
Africa, Socher, who today is general 
manager, Commercial Systems Div., 
Computer Automation, Inc., Irvine, 
Calif., discovered that he and IBM were 
"completely incompatible." 

He went to IBM from the garment in­
dustry and was, at first, delighted to find 
that, "Hey, these guys are civilized. 
There's no eat-or-be-eaten. They're 
geared to helping people. They radiate 
good will." 

Two weeks later, he said, he "took a 
look at IBM'S financials." He 'told him­
self, "this can't be real. Making a profit 
is what business is all about and that's 
where they were at too." That's when 
he decided he and IBM were not compat­
ible. "I couldn't swallow all that good 
will." ' 

But he's brought a lot of IBM practices 
to Computer Automation's first efforts 
to sell in the end user market. He's 
heading the division selling SyFa (Sys­
tem for Applications) introduced last 
May for distributed processing applica­
tions. His, he says, is a one price outfit 
like IBM. "When we quote a price, our 
customers know that's it-that there's no 
room for negotiations." I:Ie likes his 

salesmen to dress like IBMers. He doesn't 
insist on dark suits and white shirts, but 
"if I don't notiCe how they're dressed 
then that's fine." He also has a' taboo 
against drinks at lunch. 

When SyFa was introduced it was 
billed as "a low-cost computer system 
for the administrative and operating 
levels of business ~anagement." It was, _ 
the company said at the tjme, "aimed 
at the fast-growing market for distrib­
uted data processing systems." 

First push for new market 
The introductio~ of SyFa marked 

Computer Automation's first big push 
for a portion of the end user m~rket. 
The company has been selling to end 
users sinGe 1974 when it started its In­
dustrial Systems Diy., which offers sys­
tems built around its Capflble Tester, a 
computer-based logic tester it had of­
fered as a product since September 
1969. With the establishment of the In­
dustrial Systems Div., it added software 
involvement. 

Prior to1974 the company was firmly 
committed to oem sales only. Its presi­
dent, David Methvin, said during a Wes­
con show back in 1971, "We~re in the 
oem business and that's where we're 
going to stay." 

The origins of SyFa really are not 
withinComputer AutoIllation. They go 
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Seven tough problems in"OIl 
and how Tandem's "NonStop~~ 
The Tough Ones. 
1. System Down - Pr~essor Failure .. 
2. System Down - Disc Failure. 
3. Syste.n Down-Repairing 

Hardware. " 
4. System Down-Restoring 

DataBase~ 
5. System Down-Software Failure. 
6. System Down-Changing to a 

Larger Processor. 

Lots of things change when you go 
"on-line:' Mostly for the better. 
That's why this is the most important 
trend in data processing today. But 
the one area which concerns manage­
ment. the most is "What happens 
when the computer goes down?" It's 
a good question, and until Tandem 
introduced "NonStop" processing 
last year the ahswers weren't pleasant. 
Service is interrupted; that's bad 
enough. But there is worse news still. 

· At the instant of failure, a tran~ac­
tion in process could be lost (or 
duplicated), a record being updated 
could be destroyed, or a pointer 
changed incorrectly could cause the 

· loss of untold records; In short, loss 
of service is the surface cost. Loss of 
data base integrity is an even greater 

_ problem. Tandem's NonStop System, 
hardware and software, is the first 
top-down, designed-in solution to 
both these problems. To make it even 
better, we've designed it so it's easy 
to program, easy to expand, and 
easily the most efficient transaction 
processing system around. 

1. System Down-Processor Failure. 
Every computer will fail sometime. 
The bigger they are, the more often 
they fail. Tandem has replaced big-

· ness with a unique multiple processor 
architecture. Workloads are shared 
by the processors under control of 
Guardian, the only NonStop Multiple 
Processor Operating System avail­
able regardless of price class. 
When a component fails, Guardian 
automatically reassigns both proc­
essorand I/O resources" to ensure 
that in-process tasks including file 
updates ar~ completed correctly. You 
decide the priorities; Guardian does 
the work. And no interruption of 
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your "on-line" workload occurs. 
Restart is virtually instantaneous. 

2. System Down-Disc Failure. 
When one of your disc storage 
devices fails in the middle of a file 
update, unknown damage to the 
record, to record pointers, or to 
indices can occur. Enscribe, Tandem's 
NonStop Data Base Record Man­
ager, ensures that the damaged rec­
ord is restored; and, with our 
optional Mirror Volume duplicate 
file technique, that operation is con­
tinued using the back-up file. The 
back-up files are created auto­
matically and are used by Enscribe to 
improve system response time. When 
the down disc is repaired so are its 
files, automatically, by Enscribe. You 
decide which volumes to back up; 
Enscribe maintains them, and no 
interruption of service occurs. 

3. System Down-Repairing 
Hardware. 

With any system, a hardware failure 
must be repaired. But only with 
Tandem can the system keep oper­
"ating, right through the failure and 
through the repair, too. Tandem's 
Customer Service Representative can 
remove and replace ·any failed mod­
ule in your system without interrupt­
ing service. The" operators at 
terminals and the programs in process 
are totally unaware of either the faiF 
ure or the repair. And routine mainte­
nance, too, is performed with the 
system fully operational. This is one 
more unusual feature of our system, 
but without it, no system can truly 
be called "NonStop:' 

4. System Down-Restoring 
Data Base. 

When a hardware failure occurs dur­
ing file update in any "on-line" 
system which is not NonStop, there 
is every reason to question the integ­
rity of the data base. Integrity of the 
data base is crucial. For this reason, 
elaborate procedures to maintain 
restart points and backup files are 
required in almost all "on-line" sys­
tems. Not with Tandem. Using 
Guardian and Enscribe, the Tandem 
NonStop System ensures that all 
transactions are completed correctly 
even if a processor, I/O channel, disc 

controller or disc drive fails during 
that transaction. Equally important, 
the system downtime normally 
required for "restore" and 
"restart" operations is eliminated. 

5. System Down-Software Failure. 
System software crashes are an 
important source of downtime in 
ordinary on-line systems, but not in 
Tandem installations. Because all 
Tandem software is designed and 
tested to run in a multiple processor 
environment, it is also designed and 
tested for failure modes never con­
sidered in single processor systems 
software. Most important, the use of 
independent processors, each with 
its own memory, assures that as6ft­
ware failure in one processor cannot 
cause a failure in a second processor 
or contaminate the data or "programs 
executing in that processor. 

6. System Down-Chan~g to a 
Larger Processor. 

On-line systems tend to grow, and as 
they grow they change. New applica­
tions, more stations, improved service; 
all of these result ina. need for bigger, 
faster processors. With randem's 
NonStop System you can actually add 
processors, add memory, and add pe­
ripherals without any re-programming 
whatsoever. Using Guardian, 
Enscribe, and Envoy, Tandem's Data 
Communications method, all user 
progra~ and all files are geograph­
ically independent. They have to be 
for NonStop operation; You can also 
write your programs using a powerful 
high-level compiler for a multiple 
processor environment as easily as 
for a single processor .. 

7. System Up-Confidence Down. 
When an· "on-line" system is up, 
people come to rely on it. And 
because· today's computers are reli­
able, people have come to rely on 
them quite heavily. Which makes it 
even worse when the system does go 
down, or the inform~tion it supplies 
is wrong. Confidence is severely 
damaged. And anyone who has tried 
manual back-up systems knows that 
they are not the answer. An auto~ 
matic back-up, non-stop system is 
the answer. And Tandem has it. 
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,Line"Data Base Systems 
:System solves them. 
I ' 
I 

Tandem offers a proven, field tested 
solution to the two principal ques­
tions everyone should ask about an 
"on-line" data base system: What 
level of service will it provide? What 
protection does it offer for my 
data base? 
Someday all "on-line" systems will be 
NonStop. Tandem 16 Systems are 
NonStop today. And without price 
penalties. Not everyone needs an 
on~line,' real-time, non-stop system, 
but for those who do there isn't 
another soluHon worth thinking 
about. Tandem Computers, Inc., 
20605 Valley Green Drive, Cupertino, 
Californiii 95014 or Tandem Com- ' 
puters GmBH, Bernerstrasse 50A, 
Fran~furt 56, West Germany. 

Toll Free 800·538·9360 or 408·255·4800 
in California. 

Guardian 
Multiple Processor Operating System 
NonStop operation. . 
Automatic re-entrant, recursive and 
sllareable code. ' 
Virtuai memory system. 
Geographic independence of 
programs and peripherals. 

Enscribe 
Data Base Record Manager 
Provides relative, entry-sequenced 
and key-sequenced files. 
Each file may be up to four 
BILLION bytes. 
Up to 255 alternate keys per file. 
Optional mirr~r copy by disc volume. 

Envoy 
Data Communications Manager 
Communications with remote 
devices and/or processors. 
Support of point-to-point, multi-drop, 
master and! or tributary: 
All transfers via DMA. 

,Speeds up to. 19.2Kb asynchronous 
and 56Kb synchronous. 

April, 1977 

Photo and schematic show three processor modules with space for fourth module, 
interconnected to disc controllers, tape controllers and communications controllers. 
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lANDE 
The Tandem 16 NonStop'System is composed of multiple, independent processors 
with dual redundant communications paths. The unique interaction between Tandem 
hardware and software assures not only continuous operation, and the integrity 
of your data base, but also throughput unmqtched by any other computing 
system of comparable cost. ' . 
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news in perspective 
back to South Africa. Socher, while 
president of a South African distribution 
company felt the market needed a mini­
computer geared to heavy input-output 
as oppo~~d to raw processing power. At 
the time, his company, Computer Ad­
vanc;es Ltd., Johannesburg, South Africa, 
was a distributor for' Computer Auto­
mation. 

"We spec'd what we wanted in hard­
ware and Computer Automation' agreed 
to build it." The upshot was CA'S Mega­
byter, announced in early 1975. Socher 
wanted the'software development to be 
done by Computer Advances, but his 
board of directors said, "No, develop­
ment is done in America." The board 
refused to fund the development so 
Socher funded it privately. Seven peo­
ple resigned from Computer Advances 
to work on the development. Ultimately 
the project involved nine Computer Ad-
vances personnel." ' 

VerY quiet 
"We were very quiet about it," Socher 

said, "which probably is part of why 
Datapoint is suing us now (October 
1975, p. 137)." Datapoint is contending 
in on-going litigation that software for 
the SyFa system was stolen from Data­
point. At the time of the SyFa software 
development Computer Advances 
was a distributor for Datapoint, and 
still is. ' 

"There was an ego reason for being 
quiet," Socher said. "What if it 
flopped?" . 

, While the software development was 
going on, Socher and company still 

, didn't see themselves as part of Com­
puter Automation. They wanted to be 
a distributor for CA'S hardware and, as 
for the software, "We gave them (CA) 
U.S. marketing"rights and said good 
luck to them." 

Good-bye to South Africa 
But, during this time the group did 

decide they'd like to leave South Africa. 
"It was beginning to seem like it wasn't 
a good place to bring up children. The 
plan was not to go to America, but 
rather to Europe, specifically, Geneva, 
Switzerland." The reason the group 
came to the U.S. and to Computer Au­
tomation in July 1975, Socher said,"was 
Dave Methvin's persuasion." 

Socher brought to Computer Auto­
mation a bit of what he calls his "gar­
ment industry mentality." He dislikes 
clean desks, preferring clutter. 

A native of Rustenberg, South Africa, 
Socher attended the Univ. oOf Witwa­
tersrand in Johannesberg (Witwa­
tersrand means reef of white water and 
refers to a gold reef off of South Africa's 
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shores). Before he went to college, his 
, father gave him three choices. "You can 

be a doctor, a lawyer, or an accountant." 
He fancied the idea of getting into busi­
ness so he chose accounting. 

After college he faced the choice of 
business or industry. He chose industry 
and joined a garment industry firm as 
an accountant. He soon found his way 
into sales and wound up as sales man­
ager. "I wanted to be president but 
knew that couldn't be because I had no 
flair for fashion, so I looked around for 
another business." 

A growth Industry 
He looked at numbers. "I decided 

that the growth industry was the com­
puter-industry." He talked to a professor 

IVAN SOCHER 
" ... to the side of the rails." 

he'd had in college who told him the 
only way to get started in the computer 
industry was to join a company called 
IB1-.1. "I looked them up in the yellow 
pages," Socher ~aid. "It took me six 
months to persuade them to hire me as 
a trainee salesman." 

In the two years he stayed with IBM, 

before founding Computer Advances, 
he says he learned a lot. One of the 
things he learned is what he calls being 

a sales plan lawyer. At the beginning of 
every year, he explains, each IBM sales 
group gets a sales plan which each sales­
man studies with an eye to "optimizing 
his earnings. Selling your manager on 
what your quota should b,e is your most 
important sale of the year." 

Socher has no regrets about coming 
to the U.S. He likes it here and finds 
it "little different from South Africa 
-an office here is like an office there." 
He said the wives of the people who 
came to the U.S. with him had a more 
difficult time. "They were home-sick at 
first. And servants were easier and 
cheaper to come by in South Africa. My 
wife didn't even know how to cook." 

And, he likes selling SyFa. The first 
system went in in May 1975, even be­
fore he'd become part of CA (although 
he had spent time there helping to in­
tegrate the hardware and the software). 
It went in a full year before the prod­
uct's formal introduction, at Premium 
Forest ProduCts in Canada. Six more 
systems also went in prior to introduc­
tion. 

Big customers 
Customers since the first installation 

have' included Dow Chemical, Von's 
Supermarkets, American Honda, 
Wright & Greer, the Glendale Adven­
tist's HospitaJ in Glendale, Calif., and 
Pure Lard and F. W. Woolworth in the 
U.K. But, by far the biggest order to 
date for SyFa, and one which Socher 
says is leading "big companies to come 
looking for' us," has come from Fire­
man's Fund Insurance. Computer Au­
tomation competed with IBM, Digital 
Equipment Corp., and Microdata for 
the contract, which permits Fireman's to 
purchase up to 100 SyFa systems over 
the next two years.:So far, four systems 
are in at the insurance company. Socher 
said some 50 to 60 systems in all would 
have been installed by the end of the 
first quarter. 

He emphasized that he is not after 
small business. "We market to com­
panies that', have a mainframe, a, data 
processing staff, and communications 
requirements." . He is reluctant to get 
into, replacement. He noted" that the 
SyFa systems being used by Fireman's 
Fund will ~e be taking over some func­
tions formerly handled by;' Four-Phase 
Syst~m~ equipment b~t said the primary 
reason for the buy was for new applica­
tions. "The fact that they also can han­
dle some of the Four-Phase applications 
is a plus." , 

Although he did beat out IBM on the 
Fireman's Fund order, Socher is reluc­
tant to compete head-on with his former 
employer. "IBM is like a train, and if 
you're in front of them on the track you 
get fla.ttened. I prefer to stand to the side 
of the rails." 

-Edith Myers 
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Nobody Notices Whel'1 One Cpu is Down who with three other former Hewlett 
Packard employees founded the firm in 
December 1974. To date, the firm has 
attracted $5 million of venture capital 
backing, not all of it spent, and has es­
tablished a line of credit with the Bank 
of America at less than one percent over 
prime that it hasn't yet touched. The 
company, with just over 100 employees, 
has already outgrown its current mod­
ern quarters, and is examining alterna­
tives that include the construction of 
another facility next door. The chief ex­
ecutive, showing a streak of optimism, 
sees his firm approaching the $100 mil­
lion mark in 1979 or 1980. 

It's difficult to name a mainframe ven­
dor who is unaffected by what IBM does. 
One that seems to fall into that category, 

I though, is Tandem Computers Inc., 
I which makes th~ multiple processor sys­

tem called NonStop. 
'Last year the firm shipped its first sys­

tem at the end of May, less than a year 
and a half after beginning operations .. 
and yet turned a profitable month in 
December. For the year, it will be prof­
itable in 1977, says president James G. 
Treydig. . 

Tandem's NonStop, configured with 
up to 16 minicomputers, is designed to 
handle heavy transaction processing and 
provide high reliability,'allowing one 
processor to take over when another 
goes down. It is for the user who cannot 
afford any system downtime. Marketing 
v.p. Sam Wiegand says a user who can 
get by without his system for two min­
utes or two hours "is not a 'hot prospect 
for us." . 

But in a variety of industries and for 
an 'equally broad range of applications, 
the so-called failsafe mode is impera­
tive. Current customers, most of whom 
are still in the applications development 
stage, are in such fields as banking, 
manufacturing, sales· and distribution, 
and materials handling. A system at the 
Eastern States Bankcard Assn. (Master 
Charge) is reported to be processing 
four to five transactions a 'second, taking 
on the credit verification' task for ESBA 

and for its member banks when any of 
their host computers goes down. 

Other users 
Tandy Corp. has been in system de­

velopment with one system since last 
October, and last month placed the sec­
ond system in its Los Angeles ware­
house, one of five regional Radio Shack 
w~rehouses. And the prominent legal­
firm of Mudge, Rose, Guthrie, and Alex­
ander in New York has one in a test 
processing application, producing what 
lawyers call a redlined document. It 
provides input to a photo typesetter, and 
is not intended for the production of 
letters or memos. 

Tandem computers, based in ~uper­
tino, Calif., is now shipping hardware 
valued at some $600,000 a month: pro­
j ecting volume this year at $10.5 million. 
As of mid-March, it had shipped about 
60 cpu's, an expression used, in place of 
"systems." But that's' about 30 systems. 
"Our average. price last .year '. was 
$ 137,000,"says Wiegand. "We think this 
year, with our new data base man­
ageinent software and the bigger discs, 
it'll be closer to $180,000. That comes' 
to almost 60 systems in 1977." 

That could also be expressed as some­
where in the neighb9rhood of 130 cpu's. 
But systems shipped to' date have had 
price tags ranging from $100,000 to 
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$400,000. Still, most systems have only 
two processors. Why is that? 

In development stage 
"That's because most of them are still 

in the program development stage," ex­
plainsWiegand~ Treybig refers to a 
large insurance company, unnamed, 
that has in mind a six-processor system, 
but still is uncertain as to what all it 
could do on the Tandem and it won't 
know until it has written the applica­
tions program. It likely will acquire 
initially a two-processor system for per­
haps $140,000 and use that to write pro­
grams. As applications are implement­
ed, the firm . can add processors incre­
mentally, gradually upgrading to a po­
tential $1 million system-but without 
having tied up that one megabuck for 
the first year or two of the development 
phase. This pattern appears across the 
customer base. 

The Master Charge people, whose 
system' was. delivered last July, has 
added more disc drives, and large main 
memory, and are scheduled soon to add 
a third processor. "We've had an up­
grade, I believe, from everybody," says 
Treybig~ and most of them were 
planned from the start. The one excep­
tion is Citibank, which was the first in­
stallation, but that's also the only one 
that has not yet had any applications 
running. The bank, whose decentraliza­
tion efforts have been well publicized, 
is still looking for uses for its NonStop. 

Treybig guesses that one-fourth to 
one-third of Tandem's monthly business 
comes from upgrades to existing instal­
lations. 

Formed in 1974 
"Tandem has met all of its develop­

ment schedules, all of its shipment 
schedules, sales objectives, and exceed­
ed our profit objectives," says Treybig, 

Contributing to that will be the in­
creasing confidence of the user commu­
nity in this small, little-known but fast­
growing company. There's nothing 
wrong with supplying upgrades to exist­
ing installations, but Treybig also sees 
a lucrative business in the replication of 
newly developed systems~ In Au-g.ust, 
Tandem shipped a system to the Trans­
portation Technology Div. in Denver, 
Colo., of the Otis Elevator Co. which 
is building an automated train control 
system under sponsorship of the Federal 
Tral1sportation Dept. In the long term 
it could lead to the devlopment of sever­
al hundred systems. And earlier this 
year, Tandem installed a machine at Il­
linois Bell that could lead to sales to 
other affiliates of AT&T. 

Deliveries to Europe 
In. addition, the company has begun 

deliveries to Europe. By the end of this 
month there will be three systems in 
West Germany~one to a steel company 
and two to a wholesaler whose business 
is all cash and carry-for a point-of-sale 
application. "We expect this year that 
Germany alone will account for about 
15% of our total shipments," says Wie­
gand. "It's a very active market." 

But as with any hardware vendor who 
also performs its own field service, Tan­
dem must be concerned about the loca-

TANDEM COMPUTERS' NonStop .computer system allows one processor. to take over 
when another goes down. Now they're talking about an' audib~e alarm. 
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news in perspective 
tions of its service offices. It has man­
aged, for example, to service systems in 
Columbus, Ohio, in Chicago, Minne­
apolis, and in Lincoln, Neb., from an 
office in Chicago. The pitch is that if 
one processor or other subsystems 
should go down, there's always a back­
up to take its place until the serviceman 
arrives. And, says Wiegand, that has 

International 

always held. true; never has an entire 
system failed. Indeed, the Chicago serv­
iceman once made his monthly call for 
preventive maintenance and found that 
one of two prqcessors had been down 
for a week without anyone noticing it. 
So Tandem now is developing an audi­
ble alarm for its machines. 

-Edward K. Yasaki . 

France is Ready to Clamp Down 
on Computer Abuses of Privacy 

The French take their computing almost 
as seriously as they take their liberty, 
and together they're a powerful mixture. 

By this summer, France should have 
a law governing information processing 
and civil rights-variously known in 
other countries as data protection or 
computer privacy bills. 
, In the last two or three years, a 
number of computer "scandals" have 
bee'n splashed across the headlines of 
the major dailies. One such story, re­
sponsible for making the French con-
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scious of the possible abuses of com­
puter systems, was the SAFARI scandal 
of 1974. Tl1e outcry it produced had led 
directly to' the present bill due for par­
liamentary debate in the April to June 
session of the French Assembly. 

SAFARI was a government project to 
give a unique, personal identifier to 
every Frenchman (who already carries 
about twice as many identity cards as 
an American carries credit cards). The 
idea was to facilitate interconnection of 
government administrative files. 
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"SAFARI-or hunt the Frenchman" 
ironized a headline in the respected Le 
Monde newspaper. Public pressure 
mounted to such an extent that presi~ 
dent Giscard d'Estaing stepped in with 
a ban on all interconnection of name­
linked state files. 

He followed this up some months 
later by setting up a special commission 
to report on Information Processing and 
Civil Rights (Informatique et Libertes). 
The report, which gave a comprehensive 
and interesting rundown on internation­
al developments in the field, was pre,­
pared in double quick time-around 12 
months. It has resulted in the present 
parliamentary bill, due originally for 
debate last fall, but now scheduled for 
the April to June session because of 
pressing economic legislation. 

Keen on privacy laws 
Another public controversy in the pri­

vacy debate was provoked by France's 
Interior Minister, Michel Poniatowski 
-"Ponia" to the popular press. "Ponia" 
is a highly controversial figure in his 
own right His critics accuse him of ev­
erything from trying to buy the offices 
of France's best known satirical weekly, 
Le Canard Ene/wine, to making political 
gaffes by arresting Palestinian terrorists 
at the wrong time and by hushing up 
scandals which might have political re­
percussions. But the man is likable, even 
affable-and he is keen, so he says, on 
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stricter computer privacy legislation. 
It was Poniatowski who sparked off 

violent parliamentary exchanges last 
year when he accused certain Commu­
nist controlled local government author-

I ities of using pu blicly financed com­
puter systems for private party ends 
-and taking advantage of publicly com­
piled name-linked files. His initial re­
marks were made at the OEeD seminar 
on Information Processing and Local 

I Government which took place in the 
Paris headquarters of the international 
organization. 

Poniatowski, while emphasising the 
importance of computers in local gov­
ernment, took a sideswipe at the Com­
munis~s; His allusive but pretty unam­
biguous remarks were not taken too 
kindly by those present, who felt that 
the French politician had broken an un­
written nile that speakers under the 
OEeD roof do not take advantage of the 
forum to make domestic political capi­
tal. (International yes-domestic defi­
nitely not). 

But'it was receiveq even less well by 
tne Communists of the Bobigny local 
authority in northeast Paris, who took 
his comments to refer to them. The 
charges were refuted by the Commu­
nists. But a week later, the minister 
added some names to his accusations in 
a parliamentary debate. 

According to Poniatowski, a service 
bureau, SOGIR (Societe de gestion et 

d'informatique rationnelle set up by the 
Communist party in 1971), had been 
carrying out work for Communist con­
trolled local government authorities. 
"At the beginning of 1975, the intercom­
munal association of Bobigny acquired 
an Iris 45," he charged. "This computer 
was intended to serve the six neighbor­
ing communes. But the intercommunal 
association had nothing better to do 
than set up a file of immigrant workers, 
classified by nationality and linguistic 
group," he said. . 

The Communists, Poniatowski con­
tinued, commissioned SOGIR to carry 
out certain studies on this publicly fi­
nanced computer-including a scheme 

MICHEL PONIATOWSKI 
Accused Communist controlled group of 

using computers for propaganda. 

to produce a mailing list for the distri­
bution of printed material. 

He said that the resulting system was 
clearly directed towards the collation 
and distribution of trade union tracts­
specially edited for immigrants in their 
own language-and destined to be sent 
out over the whole of the national terri­
tory and even to other countries. The 
Communists described this as a whole 
lot of hogwash, and pointed out that the 
lack of any further action by the interior 
minister is the best indication that the 
accusations were unfounded. 

Most are unconcerned 
Despite ministerial and press interest 

in data protection, a recent book by two 
of the members of the commission 
which produced d'Estaing's Informa­
tique et Libertes report shows that the 
average Frenchman is unconcerned 
about privacy. The book, written by 
Francoise Gallouedec Genuys and Her­
bert Maisl, Le Secret des Fichiers, Edi­
tions Cujas, indicates that about the 
only concern about privacy may be his 
love life and bank balance. 

But there are two groups which object 
strongly to the intrusion of any file sys­
tem into their daily lives: the rich and 
privileged middle classes; also the 
younger, usually left included groups. 
The latter take exception to the insidi­
ous growth of any systems which tend 
to reinforce categorization or to reduce 
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individuality. 
The book showed, too, that most per­

sons are ready to abandon their rights 
to confidentiality if it is to their advan­
tage. Income information was, however, 
felt to be particularly sensitive. Doctors' 
files are those considered to be most 
completely trusted by the French pub­
lic-with journalists' files being least" 
trusted. Police files are much more 
highly trusted for confidentiality and ac­
curacy than social security or insurance 
company files. 

But while most Frenchmen believe 
that a great central state computer holds 
information on every member of the 
public, a third of these are relatively uri:" 
concerned about it, and only 31% 
seriously concerned. 

National commission 
The crescendo to which the feverish 

activity and interest in computer privacy 
has been building should be reached 

. this spring with the parliamentary de­
bate on the new bill. The main proposal 
of the draft legislation is to set up a 
national commission on information 
processing and civil rights. This 12-per­
son team will be charged with checking 

, data processing activit~es all over France 
(and in some cases outside the bounda:­
ries of France). Also, it will have a mis­
sion t'o publicize existing processing. It 
will have the power to refer abuses to 
the legal authorities and have an adviso­
ry capacity to government and the jus-
tice ministry. \ 

One proposal in the bill is separate. 
legislation for public and private sector 
data processing systems. All public sys~ 
tems will have to be subjected to ap­
proval and a formal decree must be is­
sued. But private users have'to declare 
the nature of their system-a procedure 
which could be complex for the organi­
zation concerned.' 

The commission will be responsible 
for keeping an up to date list of systems 
covered by the law. This will be accessi~ 
ble to the general public on demand. 
The commission is to make an annual 
report to the president of the republic. 

The new law will recognize the right 
of access and correction of data on indi­
viduals or organizations. Particular cate­
gories' of information will be accessible 
only indirectly-such as those' impinging 
on state security or medical records. 
These will be accessed by a member of 
the commission or a doctor. 

Assuming the bill is approved, the' 
collection of data will also come under 
the commission's aegis .. Questionnaires 
will, for example, have "to state' whether 
the answer to a question is legally re­
quired and what the data is to be used 
for. It will be illegal to record details 
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on race, religion, political or philo­
sophical beliefs, or trade union affilia­
tion. The public sector is to have the 
monopoly of storing judicial informa­
tion so as to avoid the growth of private 
judicial data banks. 

International thinking 
France is playing a considerable role 

in international thinking on data protec­
tion, at the moment, in the person of 
Louis Joinet, chairman of the Council 
of Europe committee of experts on 
transfrontier data flows, and also very 
active in the OECD. Joinet also helped 
frame the French law. 

A couple of its 37 artiCles at least 
show a concern over the problem of 
transfrontier systems. For example, ar­
ticle 21 states that automatic processing 
of name-linked data carried out on 
French soil and intended for transmis": 
sionoutside French territory in any 
form whatsoever has also to be declared 
to the Commission. The 'same ~orisider­
ations apply when the processing is only 

'partially carried out in France when 
.' ~ata has been partly processed outside 

the country. Though the wording of the 
, bill and its future application cannot be 
determined easily, the bill does state 
that mere interconnection of name­
linked data is regarded as similar to pro­
cessing of name-linked data. The bill 
could therefore have an effect on any 
internationally linked file systems. 
. Article 22 reinforces this requirement 

by stating that the transmission of any 
name-linked data between foreign 
countries and France may be subject to 
prior authorization or control "so as to 
ensure the respecting of the principles 
established by the present law." 

What must be declared 
The requirements for the. declaration 
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are fairly detailed. Article 16, for exam­
ple, stipulates that the following details 
must be declared: the end use of the 
system, the categories of persons who 
have access to the data, the name-linked 
data which is processed, its origin and 
the length of time it is kept, the rela­
tionships and interconnections of the in­
formation, and measures taken to pro­
tect the security of the information pro­
cessed. 

There is, however, a clause which 
may exempt systems which "obviously 
pose no threat to private life or civil 
rights" from a detailed declaration. To 
soften the blows on computer users, the 
bill is to take effect over three years. 

Penalties for infractions are fairly 
tough. One to five year prison terms and 
$4,000 to $400,000 in fines are imposed 
on anyone found to be using data for 
a purpose different from that recorded 
at the time the system was registered 
with the authorities. Similar penalties 
are imposed on anyone keeping name­
linked data longer than required by its 
original purpose, on anyone who keeps 
a judicial file, and on anyone who keeps 
a file with religious, political, philo­
sophical beliefs, or trade union affilia­
tions linked to names. (Churches and 
trade unions are, of course, allowed to 
keep a record of their members.) Lesser 
penalties are applied to other trans­
gressions. Nondeclaration of a system 
will entail six month to three year prison 
terms and a $400 to $40,000 fine. 

Security 

Scenarios 
On Ethics 
Picture a file maintenance clerk em­
ployed in a police department computer 
center. He has access to local and na­
tional arrest records, and routinely re­
trieves such records for the courts, for 
prosecutors, attorneys, other police 
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agencies, and banks; There are no laws 
. or rules governing his handling of that 
information. But a friend of the clerk 
is in charge of security for a large organ­
ization and is responsible for performing 
background investigations of new em­
ployees. Those employees sign release 

DONN B. PARKER 
Workshop created a higher visibility of a 

r'eed for, and interest in, ethics 

statements that authorize their employ­
er to investigate their backgrounds, in-
cluding arrest records. . 

For this friend, the police clerk pro­
duces copies of arrest records of those 
new employees. It is information avail­
able from police arrest blotters, which 
are in the public domain, but of course 
the computer system ma~es it all conve­
niently obtainable. 

Question: Did either of those individ­
uals act unethically? 

Scenarios of this sort, many taken 
from actual occurrences and all de­
signed to raise questions of ethics, were 
discussed last month at a workshop on 
Ethics in Computer Science and Tech­
nology. The 30 participants, including a 
representative of the British Computer 
Society, got the chance to vote on each 
of the 60-odd scenarios. In the example 
above, which the participants were 
asked ~o mull over before arriving at the 
workshop, the vote went like this: 

10 Unethical 
8 Not unethical 
7 Not an ethics issue 

A breach of trust 
"It was not this man's (unction to re­

trieve these records," one invitee stated. 
"To do so for any unofficial purpose, 
whether on a friendship basis or not, for 
payor not, isa breach of trust. The fact 
that there was no quid pro quo does not 
justify the act." Still another said, "Since 
new employees sign the release, it does 
not seem relevant that the computer sys­
tem was used. Since ba'nks are private 
organizations and relief was routine, 
there is no' significant probl~m." And 
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still another: "The behavior of the clerk 
and security employee was consistent 
with existing investigatory practices. 
Therefore there is no ethical issue." 

This scenario was an exception in that 
it produced such a disparity of opinions. 
The vote on most of them was more 
one-sided. The participants, including 
three lawyers, five ethical philosophers, 
and 21 from the computer field, brought 
to their judgments a variety of back­
grounds and experiences. "One of the 
reasons there could be that kind of dis­
parity is that people read into (the sce­
nario) a different set of details," says 
Donn B. Parker of Stanford· Research 
Institute, who headed the project. It was 
funded by the· National Science Foun­
dation and sponsored by the American 
Federation oflnformation Processing 
Societies (AFIPS). Parker, who wrote 
about' half the scenarios, including the 
one above, said he had to write them 
in such a way as to avoid showing his 
leanings, to avoid precluding the judg­
ment of others. 

Lack of open discussion 
A student of computer crime, or 

abuse, Parker said he· organized the 
wor~shop because there is a lack of 
open discussion of ethical and unethi­
cal behavior in the field. "There are 
efforts going on right now in the pro­
fessional societies in the direction of a 
formal code of ethics and enforcement," 
he . added. But there is also a concern 
that the for~ulation of a code of ethics 
before such discussions were held would 
be premature. . 

He said in exposing the ethical issues, 
as at this workshop, it might be p~ssible 
to formulate some normative principles. 
An example of such a principle is thai 
a computer program be considered as 
proprietary to one or more parties un­
less' it is explicitly identified as being in 
the public domain. Repeating his pope 
that the workshop created a "higher vis­
ibility of a need for, and interest in, 
ethics," Parker rtoted that the scenarios, 
the votes·, and the participants' com­
ments \yould be published by AFIPS 

Press in June and di~cussed by panelist~ 
at the upcoming Natiqnal Computer 
Conference, as well as at the IFIP Con-
gress in Toronto. . 

Parker referred to the flak about a 
code of ethics fpr members of Congress 
and continued discussion of the topic by 
doctors and lawyers. He said, "We're 
trying to do in 25 years what it took 
these other professions hundreds of 
years to achieve." He added, " ... great 
harm can be done by our technology, 
and I think people in the field who have 
chosen to participate in this workshop 
are the kind of people who understand 
that. I think a lot of people in our tech­
nology don't understand it, and have to 
have it written down for them." . 

-E.K.Y. 

CONSIDERiNG 
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Atwoyear-oldmemo and afresti update: .. 
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Amdahl Corporation 

1250 East Arques Avenue 

Sunnyvale. California 94086 

(408) 735-4011 

Memorandum 

TO: OS/MVT, VS2 systems programmers 
From: Gene Amdahl 

Subject: Employment 
Date: January 6, 1975 

In a few months, we will deliver our first computer systems. 
Amdahl 470 V/6™computers will be the world's first large scale, fourth 
generation systems. 

Our CPU is totally designed with proprietary LSI circuitry. It has 
subnanosecond switching, 16 high performance inboard channels, an ultra 
high speed buffer, and up to 8 megabytes of monolithic memory. With a 
cycle time in the 30 nanosecond range, it delivers 2 to 3 times the 
performance of comparably-priced systems. 

At this moment, the 470 V/6 is in the final stages of systems checkout. 
To date, we have run MVT, VS2, VM/370, TSS, and other operating 
systems. We are pleased with our progress to date, and our enthusiasm is 
shared by an increasing number of future users. 

Which brings me to the subject of this memo. 

Right now we are looking for highly proficient systems programmers and 
customer support personnel with expertise in OS/MVTand VS2 internals 
to help us install and maintain our systems. We offer the usual company 
benefits plus one distinct extra: the opportunity to make computer industry 
history with us. 

If you are qualified and are sincerely interested in learning more about a 
unique challenge, we'd like to talk with you. To start things off, send a 
resume outlining your background and experience to Vern Todd in our 
Systems Engineering and Programming Group. He'll be in touch with you. 

The Amdahl logotype and "Amdahl 470" are trademarks of Amdahl Corporation. The company is an equal opportunity employer. M/F. 
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i lWo y~ and 40 systems later; 
i opporfumties are stronger than ever. 
We published this letter to "DATAMATION readers over two years ago, 
describing the career opportunities at Amdahl for systems programmers and 

I customer support personnel with expertise in OS/MVT and VS2 internals. 
Since then Amdahl has shipped over 40 470V /6 systems in the United States, 

I Canada and Europe. Some of the systems programmers who responded to 
I the original letter have been instrumental in achieving this exciting growth. To 
I support our continuing growth, we still need the same kind of highly " 
I proficient professionals. " " 

If you are qualified and enjoy a challenge, the opportunity still exists to 
continue making computer history with us. 

Contact us today. Send your resume to one of our regional managers or to our 
"Sunnyvale, California headquarters. " 

Bob Stockman 
Amdahl Corporation 
680 Fifth Avenue" 
New York, New York 10019 

Tom Starr 
Amdahl Corporation 
2021 Spring Road, Suite 245 
Oak Brook, Illinois 60521 

John Hannigan 
Amdahl Corporation 
1250 East Arques Avenue 
Sunnyvale, California 94086 

Larry Schneider 
Amdahl Corporation 
22150 Greenfield Road 
Oak Park, Michigan 48237 

Larry Musser 
Amdahl Corporation 
5454 Wisconsin Avenue, Suite 1535 
Chevy Chase, Maryland 20015 

Ed Avona 
Amdahl Corporation 

. 5909 West Loop, Suite 465 
Houston, Texas 77401 

April, 1977 CIRCLE 17 ON READER CARD 167 



news in perspective 
for a single picture. $4 for two. $8 each 
for T-Shirts and wall plaques and $10 
for tote bags. 

Applications 

Vanity, Thy 
Name is Money 
Bill Glover of Atlanta used to do serious 
ihings with computers but he says what 
he's doi~g now is "making me more 
money than anything I've ever done with 
computers." 

Glover~s firm, Recreational Computer 
Systems, has placed 23 PDP-8 based sys­
tems in the U.S. and Canada which pro­
duce high quality pictures of people and 
can transfer them to T-Shirts, tote bags, 
and/or wall plaques. 

The most recent system installation 
was in Los Angeles' Museum of Science 
aqd Industry. It was the first installation 
on the West Coast and was installed last 
month. Other locations include hotels, 
amusement parks, and Canada's new 
Canadian National Tower in Toronto. 
The systems include one or more Cen­
tronics printers and a proprietary digi­
tizer. Ten are company owned and the 
rest have been sold to outsiders for 
prices ranging from $29,000 to $46,000 
depending upon configuration. 

G lover's been at this business for 
about two years. He founded two other 
Atlanta-based computer companies, 
Computone Systems which he says is 
still going strong, and Sci data which was 
purchased two years ago by Computer 
Usage Corp. 

Idea from NCC 
He got the idea for his presentventure 

while att~nding the National Computer 
Conference in Chicago three years ago. 
"Some West Coast company (Spatial 
Data Systems, Goleta, Calif.) was doing 
pictures of people using a crude program 
and it attracted a lot of attention." He 
returned to Atlanta and began working 
on development of his digitizer. "I've 
always been interested'in consumer uses 
of computers." 

He invested $60,000 in equipment and 
a building and began putting his first 
system together. "My friends in the 
computer business thought I was off my 
rocker," he said. Glover was doing con­
sulting work at the time and figured 
Recreational Computer Systems would 
.simply b~ a sideline. It proved to be the 
proverbi~l tail wagging the dog and 
today,. th¢ dog is no more. 

The first system went into a,shop he 
opened himselfin Underground Atlanta. 
The second he sold to a young couple 
working in data processing in Atlanta 
who placed theirs in the Franklin Insti­
tute in Pennsylvania. Both, he said, were 
immediately ~uccessful. 
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Absentee owner business 
Glover said an operator panel on the 

systems make them easy to operate. "If 
you place one in, ,say, a boutique in a 
hotel, the store's personnel can run it. 
It's a great absentee owner business." 

The most complete system, at $46,000, 
includes two printers and the associated 
extra memory required by a second 
printer, and a cash handler. Such a sys­
tem was placed in the Canadian N ation­
al Tower and Glover said it grossed 
$88,000 in the first 80 days. 

He said people buying his systems can 
set their own prices and generally work 
with the people owning the locations on 
a percentage b-asis. Typical prices are $3 

Government Procurement 

The T-shirt. wall plaque. and tote bag 
capability was added to the systems last 
May when a new property in printer 
ribbon ink made this possible. Glover 
said. "Now we're working with color 
stuff." So far. his pictures are black and 
white. 

In addition to permanently installed 
systems. G lover has mobile units he 
makes available for trade shows. 

He says a system should net a mini­
mum of $50,000 in a year. If it looks 
like one isn't going to make that mini­
mum return. he figures the location is 
wrong and he moves it. And he doesn't 
think it's a fad. "The basic appeal is to 
vanity. and that'll always be with us." 

-E.M. 

Federal User Group Seeks More Clout 
in Influencing ADP Management Policy 
The United States government. the big­
gest if not the boldest user of computer 
and communications equipment and 
services. has been struggling for nearly 
a quarter of a century to manage and 
control its gargantuan automatic data 
processing resources. And for almost 
that long; 20 years to be exact. Uncle 
Sam's feisty user group. the Interagency 
Committee on ADP, has been fighting 
for clout with the bureaucratic powers 
that set those ADP management and con­
trol policies. 

It's been a long, uphill battle. And it's 
not over yet. Serving as a mouthpiece 
for the federal dp user community. IAC/ 
ADP currently is engaged in a contest of 
wills with one of the more mighty 
powers in ADP-the General Services 
Administration. It~s this agency, the pro­
curement and housekeeping arm of the 
government, that apparently wants to 
muzzle the user committee by folding 
it. along with various other ADP advis()ry 
groups. into one big interdependent or­
ganization. 

Despite IAC/ ADP'~ protests. the plan 
does have some advantages. For the first 
time, these interrelated advisory groups. 
claims GSA, would have some direction 
and would be working on a coordinated 
basis. And direction and coordination is 
something these committees have sorely 
lacked. Especially the Interagency Com­
mittee on Automatic Data Processing. 

Founded back in 1957 as an advisory 
arm to the then Bureau of the Budget. 
the IAC/ ADP group pulled together 12 
of the top agency ADPers. A year later 
the membership was opened to include 
48 dp depend,ent agencies. These agency 

representatives were garnered from the 
senior echelons of government where 
they were classified as technologically 
competent computer experts. . 

To GSA and back-almost 
But as more and more agencies began 

to come onboard. the level of techno­
logical expertise and competence began 
to dwindle. So in 1962 a plan to restnic­
ture the committee was proposed to 
scale the membership down again. This 
proposal got nowhere and the commit­
tee continued under its original setup 
until 1973, when sponsorship of the 
group was handed over to GSA by the 
Office of Management and Budget. 
Along with its committee responsi­
bilities. GSA also. and more importantly. 
inherited many of the ADP functions for­
merly handled by OMB. This shake-up 
in ADP administration was officially 
brought about by an executive order 
signed by former President Nixon on 
May 9.1973. 

Reversing this directive, former Presi­
dent Ford issued his own executive 
order on Dec. 31, 1975. which returned 
most of the these ADP oversight and pol­
icy functions to OMB. Soine government 
insiders claim that Ford's turnabout wa~ 
primaJily Watergate-motivated, but 
Rep. Jack Brooks, Congress' zealous 
ADP procurement watchdog, also is re­
ported to have had a say in the deal. 

Whatever the reasons for the move. 
the switch back to the executive budget 
agency. was applauded by government 
ADPers. But not wholeheartedly. be­
cause GSA. under its Automated Data 
and Telecommunications Services Div .. 
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news in perspective 

"OMB in the past," Skidmore explains, 
"has asked agencies to report its ADP 

, needs to them before they knew what 
their overall program requirements 
were. And there was no way they could 
do that logically." By eliminating this 
"premature spring plan," he argues, 
agencies will be able to bundle into their 
annual report "long range plans that 
will specify not only their new' and 
major ADP applications ... but also new 
procurements that they envision during 
not only the next fiscal year, but for four 
years beyond that." 

According to Skidmore, this five-year 
plan "is the only thing that makes 
sense." And if OMB agrees, it will be "the 
first time data processing wouldn't be 
treated as a stepchild who's cut off from 
everything else that's happening within 
the agency," he declares emphatically. 

Skidmore sees these budget prob~ems 
as a bottomline issue for all agencies 
and particularly for his own agency, the 
Dept. of Health, E4ucation, an4 Wel­
fare, which plans to spend over $500 
million on, dp and telecommunications 
services out of a total FY '78 budget of 
$150 billion. "ADP budget needs," he'in-. 
sists, "are as intertwined as the need for 
typewriters, people, or any other re­
source necessary" to staff and fund 
agency programs. Programs just don't 
happen overnight. They take people to 
make them happen and computers­
computer time." 

Lackadaisical attitude 
If Skidmore' seems particularly ada­

mant about the need for more effective 
budget planning, he's only reflecting the 
concerns of all of his committee 
members. At their monthly meetings, 
the user agency representatives are 
equally obdurate over what they see as 
a general lackadaisical attitude by fed­
eral decision makers to establish effec­
tive ADP policy, planning, and manage­
ment objectives. The chief culprits, they 
allege, are OMB, GSA, and the sluggish 
National Bureau of Standards. ' 
. They're not the only ones leveling 

such criticism. Congress, ostensibly 
Brooks' G,overnment Operations Com­
mittee, has also taken these central ADP 
management agencies totask for not 
doing their job in following through on 
the Brooks Act. The committee's report, 
which recapped last summer's hearings, 
also took some pot shots at the agencies, 
charging them with showing "a general 
reluctance to adhere to the purposes and 
intent" of the act. 

More legislation needed 
While most agencies seem to agree 

with the basic principles of the 12-year­
old law, they also see a clear cut need 

170 

for further legislation and direction. 
HEW'S Skidmore agrees. "The emphasis 
on the Brooks bill within government 
has forced the focus to be on the pro­
curement of computers. Sure, it gives lip 
service to the utilization of computers, 
but it does not address the real question 
which is how do you use computers to 
improve program produCtivity and effi­
ciency of government operations." 
, Skidmore also com pains that the 
agencies are saddled with "a tremen­
dous number of requirements" by both 
oMB." and GSA. The beleaguered agencies 
als'o face an "incredible logjam in trying 
to get a procurement through," he 
claims. If the plethora of regulations 
were clearer and procedures stream­
lined, he contends, then maybe agencies 
working through GSA could speeq up the 
proc~rement process. And the sole 
source problem that Brooks and others 
repeatedly gripe about could also be 
partially alleviated, he a~ds. 

But all· these remedies presuppose a 
closer working realtionship \Vith GSA as 
well as OMB. That's fine with Skidmore 
as long as neither agency wants to con­
trol the advisory committee. His hands­
off attitude is clear, especially to GSA, 
even though it persists in its schemes to 
bring the group under its thumb. GSA'S 
reason, he speculates, is "fear." It is 
afraid IAC/ ADP is going to come out and 
adopt a position oppo~ing something it's 
d~~ng and make H difficult for it to do 
its j()b. " ' . , 

"If GSA can control us, it has nothing 
to fear. If we're an independent body 
representing 66 agencies then we're like 
a union and we could embarrass them. 
We can challenge a policy they've enun­
ciated., The committee can be a real 
force.~' 

Plan to kill it died 
No one understands this better than 

GSA. Two years ago a little-known plan 
to get rid of IAC/ ADP once and for all 
was floated around the procurement 
agency. The plan never got through. A 
year earlier, in 1974, GSA, in another 
blatant attempt to put the squeeze on 
the committe~,· pressured the gr~up to 
c'imcel a scheduled speaker it disap­
proved of. The speaker was dropped. 

GSA'S Machiavellian maneuvers 
against IAC/ ADP are still continuing, ac­
cording to wary committee members. In 
the latest effort to wield more control 
over the group, the agency has been 
touting a restructuring plan to overhaul 
all federal ADP advisory organizations. 
These groups include IAC/ADP, the Ad 
Hoc Committee for' Implementation of 
the Brooks Bill, and the Federal Infor­
mation Processing Standards Coordi­
nating and Advisory Committee FIPSCAC. 

Under this new proposal, an ADP 
management committee, honchoed by 
GSA, would meet on a quarterly basis 
and coordinate the activities of the advi­
sory bodies. In addition to GSA, this cen­
tral management coalition would also 
include NBS, OMB, and advisory commit­
tee reps as permanent members, plus 
four other agencies which would rotate 
every two years. The advisory groups, 
operating under the watchful eye of this 
high-powered, GSA-dominated commit­
tee, would also be reorganized an9 pos­
sibly revitalized. 

According to the GSA proposition, IAC/ 
ADP would retain its special interest 
groups, would be allowed to' elect its own 
chairman, and would continue under 
GSA sponsorship as before. The Ad Hoc 
Brooks Bill Committee, which has been 
faltering over the past few years, would 

focus more on procurement activities 
rather than on management problems. 
Sponsored by GSA since its foun4ing in 
1965, the committee would still operate 
under the agency which would appoint 
its chairman. The third committee, FIPS­
CAC, which recently had its charter 
dropped by NBS, would be reconstituted 
to concentrate on standards issues. As 
in the past, it would pe backed' by NBS 
which would also pick its leader. 

The common link to all these groups 
as well as to the ruling central committee 
is the ubiquitous GSA. The indefatigable 

, agency believes its restructuring scheme 
is best for everybody. Explaining the ra­
tional behind the plan, Mike Muntner, 
ADT'S assistant commissioner for agency 
assistance, planning and policy, argues 
that· it makes no sense to "have these 
policy omcials, spending all their time 
iIi committee meetings. Where these 
committees are needed, there should be 
a structure," he maintains, "to connect 
them to make sure there is coordinated 
action." 

Muntner's do or die philosophy is ap­
parent: "We've evolved three separate 
committees. And nobody has ever taken 
a step back and asked 'is Darwin right­
has the fittest survived?' Unfortu­
nately," he laments, "everything in gov­
ernment survives, not just the fittest." 

No power plays 
As for GSA'S motives, M untner denies 

the agency is pulling off any under-
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handed power plays. "If we ..yanted IAC/ 
ADP under our thumb," he declares non­
chalantly, "we could have done it. We 
don't want to dominate them. And we 
don't care if they take positions against 
us because if they want to do that, the 
individual agencies will do that any­
way." 

So far, GSA'S reorganization game 
plan has failed to get much support. IAC/ 
ADP clearly resents it, and NBS is non­
commital, apparently waiting for OMB to 
take a stand. If everybody nixes the idea, 
then the plan will be shelved. And if 
the groups are split, Muntner says GSA 

I will call everybody together "to try and 
I iron out our differences. There's not 

going to be any unilateral action," he 
insists. "If nobody likes the idea, we'll 
stay right where we are or maybe we'll 
abolish the Ad Hoc (Brooks Bill Com­
mittee), but that would be a loss." 

But not ~ big loss, according to some 
IAC/ ADPers who are quick to point out 
that the group has far outlived its use­
fulness. Duplicating many of the same 
speakers that appear at the IAC/ ADP 
meetings, the Ad Hoc Committee for 
Implementation of the Brooks Bill had 
to call off at least three of its eight sched­
uled meetings last year because it had 
no "agenda items." 

IAC/ ADP leaders, as part of the group's 
current long range plan, would like to 
remold this committee and combine it 
with its own organization un,der a 
three-tiered arrangement. This trium­
verate would include an ADP planning 
and policy board, an interagency com­
mittee, and regional ADP councils. IAC/ 
ADP chairman Skidmore feels this hier­
archical approach would prove worth­
while for both groups, allowing them to 
have more of a coordinated input into 
dp decision making. 

Others argue that even wi~h this new 
reorganization, the committee is still not 
going to have the say it should have in 
helping to set ADP policy. One skeptical 
former committee chairman contends 
that while the group is "picking- up 
steam through its special interest 
groups, it still hasn't been effective as 
a policy-influencing body." 

Staff problem cited 
-Hun's Feldman sees things a little dif­

ferently. He believes the committee is 
finally starting to fulfill the need for 
which it was originally created. This 
need, says Feldman, is "the need for a 
central focal point in the federal govern­
ment for sharing and exchanging expe­
riences, both good and bad." Unlike 
many other committee officials, he 
thinks the group's problem lies "not in 
its structure but in the fact that there 
is no full time staff." 

Skidmore, an ardent believer in re­
structuring, thinks an overhaul of the 
IAC/ ADP "is badly overdue and need­
ed." Some sort of r~evaluation and re­
vamping, he maintains, is cru~ial if the. 
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committee is to provide "coordination 
of ADP thinking" and help in formulat­
ing ADP policy-two roles that he says 
are "valid functions that should never 
be ignored in government." 

"An organization that provides only 
lip service and listens to speakers peri­
odically is worthless," he argues. !'If 
that's all we can do, then we should get 
out of business. I think we can do a lot 
more than that, and I think we're prov­
ing that right now." 

-Linda Flato 

Small Business Systems 

It's Not 
Invented Here 
Let George do it could very well be the 
motto of Randal Data Systems, Tor­
rance, Calif., supplier of small business 
systems. -

"It's not important that we invent," 
says Randal Walti, youthful president of 
the firm to which he has uniquely given 
his first name rather than. his last. He 
likes his first name best. 
- Although the company has prog­

ressed from a point in mid-1974 when 
it began putting together systems from 
other peoples' equipment to a point 

today where it makes most of the equip­
ment itself, development has always 
been done outside both in hardware and 
software. 

I ts original systems were based on 
Data General minis. In October of 1975, 
when the company was planning intro­
duction of its current systems, the Link 
100 with a floppy disc and the Link 200 
with a hard disc, it wanted its own com-

RANDAL WALTI 
Likes his first name best 

The W1625 microprocessor terminal by Westinghouse. 
can be customizeq to your specifications. And ilcan 
be reprogrammed at any time to meet your 
changing needs. Ea~i1y and economicallY/. 
So, you supply the sp~cifications. We'll 

C§Bf'pfY1lie rertntl'fats. :0 
c:========~==~~ 0 
For further information write on your 
company letterhead to: Westinghouse -
Canada - P.O. Box 510 - Hamilton, Canada. 

Westinghouse 
Canada Limited 
Telephone 416/528-8811 (ext. 6630) or Telex 061-8655 
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PLE55EYDELIVER! 
PDP-II D 8 DI54 
I EDIATELY. 
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Plessey can save you a bundle of time and 
money on PDP-II and 8 disc drives and 
systems, with no sacrifice 9f compatibility or 
reliability. Our drives may be just what 
you're looking for to exp~nd your mini into 
time shating,'data base management, and 
other mass storage applications. 

Complete plug-in compatibility 
, ' 

Plessey disc drives are available in 
capacities of 2.5,5 and 10 megabytes, or 
1.6, 3.2 and 6.4 megawords. Drives occupy 
the same space as a single D~C RK05. 

They're available with removable cart­
ridges for versatility or fixed discs to save 

you even more, and they're all fully hardware 
and software compatible, with media com­
patibility in our two front-loading versions. 

Mix and match your drives 
If you're just starting your expansion, 

you can't do better, than the Plessey Disc 
Controllers. They are compatible down to 
the board level so they plug into your PDP-II 
or 8 mainframes to control up to 20 mega­
bytes or 6.4 megawords in any combination 

, of DEC RK05 and Plessey Disc Drives. 

PLESSEY PM-DS SERIES DISC DRIVE CONFIGURATIONS 

DRIVE MODEL: PM - DD A B C D E F 

MEDIA Discs 1-Front Load 1-Front Load I-Top Load I-Fixed 2-Fixed 2-Fixed' 
(23I5-type) (23I5-type) (5440-type) 

I-Fixed I-Fixed 
Compatibility DEC RK05 DEC RK05 

CAPACITY PDP-ll (megabytes) 2.5 5 10 2.5 5 10 

PDP-8 (megawords) 1.6 3.2 6.4 1.6 3.2 6.4 
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IIGSAVINGS 
rlSTE S. 

Or if you're 
already using a disc 
system, enhance it with 
anyone of our drives. Your 
computer won't know the difference, 
but your budget will. 

More for your money, inside and out 
Every drive and system we ship 

includes our advanced electronic and mech­
anical designs, fail-safe circuitry to protect 
the heads and discs, a 35 CFM clean air 
package, and an MTBF of over 5000 hours. 

And. no matter where your systems 
are used, you'll find Plessey equipment 
backed by the resources of a billion dol­
lar corporation. 

Ready to ship now 
With all this available now in a disc 

system that costs less, stores more and 
performs as well as or better than the one 
you're waiting for - what are you waiting for? 

Contact us and get your orders in today. 

8 Plessey Microsystems 
IRVINE, CA: (714) 540-9945. LOS ANGELES, CA: (213) 473-4581. MOUNTAIN V.IEW, CA: (415) 965-1400. SCHILLER PARK,IL: (312) 671-4554. 

WHEATON, MD: (301) 949-1664. WALTHAM, MA: (617) 890-2654. MINNEAPOLIS, MN: (612) 881-0190. KANSAS CITY, MO: (816) 444-0166. 

SOUTH PLAINFIELD, NJ: (201) 757-2211. ALBUQUERQUE, NM: (505) 294~5790. DALLAS, TX: (214) 387-0229. TORONTO. CANADA: (416) 661-3711. 
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news in perspective 
puter. "We spec'd what we wanted and 
got Monolithic Memories Inc., Sunny­
vale, Calif., to develop and build it for 
us under a contract that would ultimate­
ly give us manufacturing rights." 

They got those rights sooner than they 
had anticipated. Before it had produced 
the minimum number of minis required 
in the contract MMI decided it was losing 
money on the arrangement, Walti 
explained. "They paid us $20,000 to get 
out of the contract." Randal began its 
own manufacturing effort March I. 

They similarly acquired manufactur­
ing rights for their own crt, recently an­
nounced, and a floppy disc system. They 
get their hard discs from Microdata 
under an agreement which gives them 
a manufacturing license "after we've 
taken 500." 'Walti estimated they had 
taken "about 75" in mid-March. 

Randal has a staff of eight in-house 
software people, four in marketing and 
four in engineering but. when it came 
to development of their proprietary 
Rantext, a word processing. text editing 

ETT. 
TODA~ 

SPECTRON DATASCOPE 
MODEL D-601B 

Announcing the immediate availabili­
ty of the Spectron DATASCOPE - the 
new diagnostic tool for data communica­
tions systems that operates on-line to 
minimize downtime, pinpoint system fail­
ures, and debug software. 

. And you don't need to own one to 
use it! 

Now you can rent the DATASCOPE 
whenever you need it - for only as long 
as you need it - with just one call to 
Leasametric. 

Our diverse inventory includes the 
very latest state-of-the-art data communi­
cations test instruments from top manu­
facturers like Dranetz, Digitech, Califor­
nia Instruments and Transtector to name 

just a few. 
All instruments are calibrated to the 

manufacturer's specs. Come with com­
plete documentation. And ready for im­
mediate shipment from one of our 15 
fully-stocked Inventory Centers across 
the country. , 

Remember, renting gets you what 
you need - when you need it - for only 
as long as you need it. Call for your FREE 

Telecommunications Test Equip-

ma.
ent Renta .. lS. !3rochure outlining 

our many servIces. 

leasametriG 
Division of Metric Resources Corporation 
822 Airport Blvd., Burlingame, CA 94010 

INVENTORY CENTERS: San Francisco, CA (415) 342-7111; Los Angeles, CA (213) 768-4200; Anaheim, 
CA(714) 634-9525; San Diego, CA (714) 565-7475; Houston, TX (713) 477-9911; Chicago, IL (312) 
595-2700; Boston, MA (617) 444-9450; Midland Park, NJ (201) 444-0662; Long Island, NY (516) 293-5881; 
Washington, D.C. (301) 881-6700; Orlando, FL (305) 857-3500; Dayton, OH (513) 898-1707; Philadelphia, 
PA (215) 583-2000; Denver, CO (303) 429-7900; Minneapolis, MN (612) 854-3426. 
TOLL FREE NUMBERS: Outside California 800-227-0280; Outside New Jersey 800-631-7030; Outside 
Maryland 800-638-0838; Outside Illinois 800-323-2513. 
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package, and Randata, a data entr) 
package, they went outside. The creatbn 
are paid on a royalty basis. : 

The company also buys most of its 
fabrication outside and such services as 
sales lead handling which it farms out 
to Inquiry Handling Service, North Hoi-I 
lywood. Calif. "We figure this costs us 
$1 per lead. It would cost twice as much\ 
to do it in-house and it wouldn't be done

l 
as well." said Walti. 

Methods worked well 
Their methods seem to have worked 

well. They have more than 200 systems 
installed and expect to do $5 to $5.5 
million in business this year. Walti op­
timistically sees this growing to $55 mil­
lion by 1981. 

Randal sells exclusively through dis­
tributors. They now have 46 and are add­
ing. Walti said, at the rate of five per 
month. He said they expect to have 100 
distributors by the end of this year and 
500 in two and one-half years. 

The company likes to think it knows 
the best ways of working with distribu­
tors. Walti has the advantage of having 
once been a distributor himself. "DEC 

and Data General treat distributors like 
oem customers." he said. "The distribu­
tors don't get discounts below certain 
quantities. Our distributors get a 30% 
mark-up on every system they sell." 

Each distributor pays a fee of $3,750 
which buys him training in Torrance 
and at his site. installation of a demo 
machine, manuals, sales literature, soft­
ware licenses. and access to Randal's 
program library. "And." says Walti, "it 
makes him make a commitment." In ad­
dition. a distributor must either buy a 
demo system for from $15.000 to 
$20,000, or rent one for from $475 to 
$600 per month. Walti said a typical dis­
tributor sells from six to eight machines 
in the first year "and his business grows 
from there." 

No direct orders 
Randal has a firm policy of not ac­

cepting a direct order under any circum­
stances. "After all," said Walti, "you 
can't buy a car from General Motors." 
The company has regional offices 
throughout the country, each staffed by 
two key people (some have more) one 
of which is dedicated to finding distrib­
utors and the other to supporting them. 
Walti calls these people "bear trappers 
and bear skinners." 

Randal does not give a distributor an -
exclusive territory. It has five in Los An­
geles alone, some of which are vertical, 

, serving a specific industry. One sells ex­
clusively to doctors and dentists. From 
these vertical distributors, Randal some­
times gets something else which it 
doesn't have to develop, an applications 
software package. It recently acquired 
a lumber industry package from one of 
its Los Angeles distributors and is put-
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ting $50,000 into advertising and sales 
I promotion within the lumber industry. 
. "It's completely our package except in 
L.A." 

! If Walti seems devoted to the idea of 
selling through distributors, it could be 
because itwas a distributor that got him 
into the small business systems business 
in the first place. That distributor is 
Minicom Systems, Los Angeles. 

Minicom's president, David Haim, 
likes to recall how it all started. In July 
of 1974, Haim, a distributor for Olivetti, 
was knocking on doors iri Torrance 
looking for business. "I went into this 
one office and saw this' guy sitting be­
hind the reception desk. The reception­
ist was sick that day. I want to see the 
boss, I said. I am the boss, he said." 

Randal Data Systems, at that time, 
was primarily a terminal distributor, but 
they also put together custom small 
business systems. That day components 
of one of these systems were sitting 
around the reception room. Haim asked 
about them and Walti explained them. 
"Then we each said good-bye. Three 
days later, I called him up and asked 
if I could handle his small business sys­
tems." Haim has sold more than 20 
Randal systems since that time. 

Walti said he wants his distributors to 
have three of four things-sales ability, 
softwa're capability, service capability, 
and financial stability. Many of them, 
like Haim, came from Olivetti. He has 

"two guys in Portland, Ore." who came 
out of Burroughs. He has a Burroughs 
sales force list and plans to solicit with 
it. He often signs up distributors as a 
result of advertising even though the ad­
vertising is aimed at end users. 

Then there are his distributors in 
Pittsburgh who call themselves "The 
Polish Computer Team" and who like 
to call their systems JAWS for John and 
Walt's System. In addition to systems 
they distribute "Polish Computer 
Team" T-shirts complete with a picture 
of a shark. -E.M. 

Leasing 

It Comes with 
The Lease 
One day a big 370/58 user, long accus­

tomed to the IBM security blanket, de­
cided to set up a distributed network 
and venture into the world of minicom­
puters. But the user was frightened. 
Dealing with the wild, wooly world of 
m~ni-vendors was not at all like doing 
business with staid old IBM. Who could 
he turn to for assistance? 

If the user happened to be leasing his 
~BM equipment from O.P.M. Leasing Serv­
ices, Inc., he needn't look far for guid­
ance. O.P.M. has been leading a number 
of big corporate clients like Rockwell 

International through the thickets of 
distributed processing, setting itself up 
as an intermediary between the client 
and the mini vendor. 

What is O.P.M. Leasing? O.P.M. Leas­
ing is Mordecai Weissman, 30, and his 
brother-in-law Myron S. Goodman, 29. 
Six years ago Weissman, president of 
the firm, and Goodman, executive v.p., 
were working out of a one room office 
in Brooklyn leasing copiers and nickle 
and dime general equipmen.t products. 
Today they've got a portfolio of about 
$250 million IBM 370s, and Amdahl 470s 
oilt in the field. And in the words of. 
one of their clients-a client who leases 
froin a number of other firms as well­
O.P.M. has "really shaken up the com­
puter leasing industry." 

What Weissman and Goodman have 
going for them, among other things, is 
their flexibility. "They're a couple of 
personable young guys who own their 
own company and don't have to account 
to anybody but themselves," one O.P.M. 
client says. "Consequently, they can 
write any kind of deal they want as long 
as it meets their profit objectives." 

"They're very aggressive and they 
make interesting arrangements with 
respect to termination options and re­
siduals," adds another client, Bradford 
National Corp. financial v.p. Paul 
Biegel. 

From copiers and general equipment 
Weismann and Goodman moved into 

. ~aI1ofyourcosts . 
and perfo .. . cepata with CAS/CPA. 

CAS/CPA is more than an 
accounting package. It's 
more than a statistics package. 
It's the most complete, most 
flexible job accounting and 
statistical product avail­
able today. 

It helps you recover <=> 

all bf your data cent~r .c:> 

operating costs, including.",~ . ... "4J!I" 

non- CPU items. It also . c;> 

~ ~ 
!J What CAS /CPA does, it does right. 

H you need a job accounting and 
statistical package that is real, find 
out more about CAS/CPA~ Call or 

write Boole & Babbage Inc., 850 
Stewart Drive, Sunnyvale, CA 94086. 

(408) 735-9550. Outside 
o G) California dial toll free 800-

:[ ~~~. ~g" ':"'~'~ ~ 0 -.""~538-1872. 
~ '0 o.,.~~ CJ 

o~ ~ 
C) helps you determine when you'll c> 

need additional equipment and what jobs didn't actually use. BooIe' (0)_ (IlVfl\ I need to charge out my 
~~.N!J system eqUitably and 

the hew charges will have to be to 
insure total cost recovery. 

CAS/CPA gives you true real 
time cost accounting, regardless of 
whether one or 100 jobs are rurining. 
Users pay only for the net time of 
each job by determining the volun­
tary wait time. Users don't get hit 
with bills for time and resources their 
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How's that for being equitable? 
Best of all, CAS/CPA will easily 

process over 600,000 SMF records 
rapidly and efficiently. You can pro­
duce multiple reports by passing 
SMF only once and without invoking 
sort. Over 200 variations can be pro­
duced from a single pass. 
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Babbage' - recover all of the perfor­
mance information 
available. Send me infor­

mation immediately on CAS/CPA ... the real answer. 

Name Title ____ _ 
Company _______________ _ 

Street __________________ _ 

City _____ State ___ Zip ____ _ 

Phone _____________ ~ __ 

1 ______ --------------------
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news in perspective 

mInIS in the early '70s, leasing Basic 
Four machines among others. "Even 
then we were offering early termination 
and upgrade options that nobody else 
had," recalls Weissman who now has 50 
persons working out of the O.P.M. head­
quarters in lower Manhattan. 

The next jump in the summer of 1975 
was a big one-all the way up to the high 
end (nothing below a 145) of the 370 
market. "We bypassed the whole 360 
experience, which was fortunate be­
cause many leasing companies got stuck 
with big 360 inventories," notes Good­
man. "And we got Goldman Sachs, the 
investment bankers, behind us to take 
care of financing." 

Impressive customer list 
Very quickly O.P.M. began to build up 
an impressive customer list. American 
Express and its subsidiary, Fireman's 
Fund Insurance Co., signed on. So did 
AT&T and Western Electric, which now 
lease their Amdahl 470s from O.P.M., 
Rockwell International, Automatic 
Data Processing, Bank of New York, 
F. W. Woolworth, and a number of 
other blue chip clients: 

What was the appeal? One of O.P.M.'S 
biggest customers puts it this way: 

FlEE 

"They almost invariably come in with 
the low bid, and their penalties for early 
cancellation are far less than those of 
their competitors. In fact, theive let us 
out of leases without any' problem at 
all." 

"But the big thing is that we can 
always get through to the principals, and 
they bend over backwards to help us 
with things that aren't even in the 
lease." , 
. Such as? "Well, recently we were 

'going to add a megacore of what was 
t9 be non-IBM memQry, but at the last 
ininute we discovered we didn't have 
~he power for. non-IBM memory, so we 
called O.P.M. and they provided us with 
the IBM megacore within 24 hours." 
... On other instances, the same custom­
er. Says that when he's been moving 
equipment, O.P:M. has provided him 
with spare tapes, discs, and even an in­
terim backup 158 at no cost beyond in­
stallation Charges." 

Now they're ~onsulting 
And now that distributed processing 

is c()ming to the fore, O.P.M. is playing 
a· new }oh~. "A lot of these big users 
don't know about the pitfalls to be 
avoided. in a mini contract," Weissman 

The New Minicomputer Accessories 
1977 CATALOG ~ 

40 pages loaded with hundreds 
of standard (but hard to find) 
products needed to support 
your minicomputer installation 
- Disk Cartridges, Mag Tape, 
Floppy Disks, Carrying Cases, 
Binders, I/O Connectors and 
Cables, Racks and a great deal 
more.· 
IMPROVE ORGANIZATION 
AND EFFICIENCY with ideas 
found on every page ... money 
and time-saving products and 
ideas that help you beat the 
high cost of repetitive tasks and 
misplaced data. 

Call (415) 969-5678 or 
write for MCA Catalog. 

A FULL, NO·NONSENSE GUARANTEE on all MCA prod­
ucts assures your satisfaction or we'll take it back. And every 
MCA product is field~proven before we offer it in our ,catalog. 
Only by providing products of the highest quality are we able 
to offer a no-strings guarantee. 
SAME DAY SHIPMENT of many of our products gets them 
to you within 24 hours. Last year MCA met aNew York cus­
tomer's need for custom cables with delivery and installation 
by 7 a.m. the next morning. ' 
Write or call for your free catalog (415) 969·5678. Please advise 
minicomputer make and model. 

explains. "It's not like the 370 world 
where you're assured of things like con­
tinuous maintenance. Consequently 

. th~y ask us to sit in on negotiations with 
them as a consultant." ' 

"The O.P.M. guys cut their teeth on 
minis," says a big West Coast customer 
who recently signed a major contract 
with Computer Automation-one that 
O.P.M. helped negotiate. "And frankly 
it's a new area to us, so they've been 
very helpful." 

Not surprisingly some of a.p.M.'S 
c,ompetitors aren't happy about the 
firm's success. And certain rumors have 
popped up in the industry that the firm 
may not have the financial capability to 
write all the leas'es they've been signing, 
or that Goldman Sachs may be drop­
ping them. 

"Absolutely not true on both counts," 
says a Goldman Sachs source. "These 
are stories that are emanating from the 
competition, not the top guys but fur­
ther on down the line. O.P.M. has been 
taking away a lot of their business, and 
they are resorting to these kinds of 
rumors as a result It's nonsense." 

Another fear some users have voiced: 
what happens when O.P.M. gets too big? 
Will the responsiveness that's been the 
hallmark of the firm's fast rise drop off? 
In short, will success spoil a.p.M.? "We'll 
never get that big," counters Weissman, 
"or· so successful we can't respond the 
way we always have." -L. M. 

~ ~ MINICOMPUTER 
ACCESSORIES 

Systems Financing will sell or lease IBM 3270's for much less than you are now paying, 
Any or all of a large inventory is available on flexible lease terms or attractive purchase 
prices, Why pay more ... call (214) 368-7703 or write 

1015 Corporation Way, P.O. Box 10056·M, Palo Alto, CA 94303 
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Systems Financing, Inc. 6116 N. Central Expressway, 
Suite 202 
Dallas, Texas 75206 
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News in Perspective 

BENCHMARKS • • • 

Out of Chapter XI?: Potter Instrument 
reached an agreement with a creditors' 
committee under which the firm will 
pay creqitors $2.4 million in cash and 
issue them preferred and common 
stock. Potter filed for Chapter XI pro­
tection in April 1975 after a refinancing 
plan failed to materialize. John T. Pot­
ter, founder and chairman, said his 
company filed for protection because it 
had a "manageable" debt. If it had been 
larger, he said, the banks couldn't have 
dosed the company down because 
they'd have too much to lose. Potter was 
accused by the Securities and Exchange 
Commission of having used company 
funds to pay for his racing yacht and 
domestic servants. He also was accused 
of having concealed his com pany's poor 
financial position in the early '70s. Pot­
ter,who did not contest the SEC charges, 
said they, should have been looked at 
in the light of his $500,000 loan to the 
company and his pledge of 1.1 million 
shares of stock to guarantee company 
loans. Potter owns 43% of the com pany's 
stock. The company will announce its 
new products plans in May, primarily 
for the oem market. It operates Potter 
Data Products, Potter Data Systems, 
and some Puerto Rico and U.K. proper­
ties. 

Small Systems for Brazil: Brazil's gov­
ernment-supported computer company, 
Cobra S.A., has signed an oem and tech­
nology transfer agreement with Sycor, 
Inc. which will allow it to produce a 
small business computer to compete 
with the IBM System/32. The Brazilian 
firm also had been talking to Data Gen­
eral, Digital Equipment Corp., and 
Diablo but has dropped these negotia­
tions. Under its agreement with Sycor, 
Cobra will first buy and eventually 
build Sycor's 400 Series of clustered 
processing systems which can com­
~unicate with larger computers or be 
used as standalone processing systems. 
The Brazilian agreement should offset, 
for Sycor, an anticipated loss of reve­
nues from Olivetti which has purchased 
Sycor's 300 and 200 Series of terminals 
for a nuinber of years under an oem 
agreement and markets them in 38 
countries. Olivetti declined to market 
the 400 Series when it was introduced 
in late 1975. 

Down But Not Out: Former Burroughs 
salesman Leonard Palmer lost out to his 
former employer in rolind four in litiga­
tion charging that Palmer's CompuTer­
minal service bureau was put out of 
business by Burroughs, its prime sup­
plier. But Palmer's not finished. He said 
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he will appeal the latest reversal by a 
federal judge of a jury decision, to re­
quire Burroughs to pay $3.5 million in 
trebled damages. In overturning the jury 
verdict the judge ruled that "not only 
did Burroughs not violate federal anti­
trust law, but also ... nothing actually 
done by Burroughs was a cause of even 
nominal loss sustained by CompuTer­
minal." 

New Owner for MITS: Pertec Com­
puter Corp. has agreed to acquire MITS, 
Inc., the Albuquerque manufacturer of 
personal computers and small business 
systems? called the Altair line.The acqui­
sition gives Pertec an entry into the 
booming personal computer business 
arid complements current and planned 
products of its Pertec and iCOM divi­
sions. President R yal Poppa said the ac­
quisition will enable his company to 
quickly enter the expanding microcom­
puter market. 

Pertec also formed a Data Systems 
Group by combining the activities of its 
CMC Group, which services and markets 
the products of Computer Machinery 
Corp. which Pertec acquired a year ago, 
and its Business Systems Div., which 
manufacturers the equipment. 

Terminal Operations Combined: 
Data 100's Canadian subsidiary, Data 
100 Ltd., Montreal, has acquired the re­
mote batch terminal product line of 
Com term Ltd., Montreal, for an undis­
closed amount of cash. Under the agree­
ment, which is subject to approval by 
Data 100's financial backers, Data 100 
will assume Comterm's obligations to its 
remote batch terminal customers, will 
market Comterm terminals, and provide 
maintenance for Com term ciIstomers. 
Com term's other products, IBM 3270 
and Honeywell 7700 VIP compatible crt 
terminals, marketed primarily in the 
Middle East, are not affected by the 
agreement. 

Wyly to Sell Subsidiary: Fil1ancially 
troubled Wyly Corp. plans sale of its 
Microwave Transmission Corp. subsi­
diary to American Television and Com­
munications Corp., Denver. An agree­
ment in principle to the sale has been 
reached by the two companies. Purchase 
price was not disclosed. MTC is a 1400-
mile interstate common carrier provid­
ing video and related microwave trans­
mission services. It serves 26 West Coast 
locations, primarily in California and 
Washington. 

The Case Goes On: Federal Judge 
Warren Ferguson refused to stay or dis­
miss Computer Automation's antitrust 
suit against' TRW, TRW Datacom, and 
Datapoint but told the companies they 

won't get a trial in the federal case until 
similar state cases are over. TRW and 
Datapoint had asked the judge to stay 
the federal suit on grounds similar 
issues are covered in the state cases. In 
the state court, Datapoin t has sued 
Computer Automation alleging theft of 
trade secrets involving software for 
Comp~ter Automation's SyFa system. 
In a counter complaint, Computer Au­
tomation has charged Datapoint with 
"malicious ... interference" with its ef­
forts to become a supplier of multiter­
minal systems. TRW and TRW Datacom, 
TRW'S overseas marketing subsidiary, 
are not named in Computer Automa­
tion's state suit. 

EFTS Test Ended: Glendale Federal 
Savings & Loan, a Southern California 
operation with $22.7 billio~ in assets, 
has ended a 19 month test using 137 
TRW electronic funds transfer terminals 
at 20 Smith Food King supermarkets. 
David L. Smith, senior v. p., said the 
test did not generate enough new sav­
ings to be profitable. He said withdraw­
als outran deposits~ "Customers used 
their accounts like checking accounts." 
In the test, which had been authorized 
by the Federal Home Loan Bank Board, 
the terminals were placed at checkout 
stands. Smith said Glendale considers 
units used at courtesy booths or auto­
mated teller terminals to be more im­
portant right now than the point~of-sale 
or checkout terminal, and is studying 
how to use these in stores and may try 
a new test program. 

Examination Announcement: The In­
sti tu te for Certification of Com pu ter 
Professionals (ICCP) has opened regis­
tration for the 1977 Certificate in Com­
puter Programming (ccp) examinations 
which will be offered Oct. 22, 1977, at 
more than 125 testing centers, around 
the world. Dr. William W. Cotterman, 
head of the cCP Certification Council 
and chairman of the Department of In­
formation Systems at Georgia State 
Univ. in Atlanta, said three separate ex­
aminations will be offered, oriented to­
ward business, scientific, and systems 
programming. ,Among the areas to be 
tested, he said, are data and file organi­
zation, principles and techniques of pro­
gramming, programming languages. in­
teraction with hardware and software; 
interaction with people, and questions 
appropriate to business, scientific, and 
systems programming applications. He 
said the examinations will be adminis­
tered by The Psychological Corp., a 
New York based research and testing 
organization. Plans are to include up to 
250 questions on each examination. ' 
Copies of the ccp Examination An­
nouncement and Study Guide are avail­
able from the ICCP, 304 East 45th St., 
New York City, N.Y. 10017. '* 
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We make sure 
your freight goes first. 
"First Freight"goes to the head of the line. 
It's always the first freight loaded in our 
planes. Our big "I" tag makes sure of that. 
And we're so sure your shipment will 
go on the flight you specify that we'll 
refund yoUr premium if it doesn't. 

We reserve your space. 

and make sure your shipment's loaded 
first, as long as it arrives at our freight 
terminal no less than 90 minutes before 
flight time. 

Special handling-all the way. 
"First Freight" is segregated all 

the way -on the ground and in 
the air. Every item is tracked all 

the way by our mmputerized AEI.S., 
the industry's most advanced air 

Just call United at least6 hours 
before departure of the flight you 
want. (United gives you more 
than 1,400 scheduled flights a 
day.) We'll reserve your space 

freight infonnation system And we put 
no restrictions on piece count or weight. 

Just call United. 

See why Uniteds No.1 in the cargo sky. 
lUi uniTED AIRLinES CARGO 
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LOOKAI-EAD 

(Continued from page 16) 
uONE STEP SHORT OF EFTu 

An approach it calls U a step short of Electronic Funds Transfer (EFT) uis being taken 
by the Food and Nutrition Service of the u.S. Dept. of Agriculture (USDA) in its 
transfer of food stamp receipts. FNS is setting up ua cash concentration network" 
which involves contracting with seven concentration banks and a commercial data 
collection service. It is scheduled for operation by Oct. 1. 

Food stamp vendors will'deposit receipts in local banks and phone deposit infor­
mation to the data collection service which will keep FNS posted on a daily basis. 
The data collector also will notify the area concentration banks so that funds can be 
transferred from local banks to concentration banks through normal channels. Deposits 
will be transferred from concentration banks to the FNS ,account at Treasury by Fed 
Wire. FNS says the approach will speed the flow of food stamp receipts and will allow 
closer supervision of food stamp vendors. 

A HELPING HAND TO CONGRESS FROM IBM,AT&T 
Congre~s, trying to ge~ up to speed on the intricacies of telecommunications technology, 
is getting a little help from IBM and AT&T. Over the past six months, IBM, at the 
request of Congress, has staged a series of comp~ter technology courses for the staffs 
of the House and Senate Communications subcommittees., And last October, the mighty 
mainframer hosted three House subcommittee staffers at a two-day seminar on tele­
processing and computer communications held at its education facility in Raleigh, N.C. 

AT&T, temporarily silencing its rapid fire anticompetitive rhetoric, also conducted 
several technology briefings which one House subcommit,tee source characterized as very 
informative and non-political. These congressiorial briefings were supplemented by 
visits to Beli Labs, various telephone installations, and cable facilities. As part 
of the House subcommittee's crash education~l program, groups like the Computer and 
Business Equipment Manufacturers Assn. (CBEMA) and the National EFTS Commission will 
also be asked to make presentations. 

Hopefully, they won't be as squeamish about offering their services as IBM and 
AT&T reportedly were. Both companies were ironically "reluctant to participate," 
according to a Capitol Hill source. "We had to convince them," he claimed, "that we 
needed their participation, because they were very sensitive to charges of lobbying 
and improper kinds of political activity." 

PAPER SAVINGS 
A large New England bank has said it is saving money by reducing the size of its 
~omp~ter stock paper from 14 7/8 'x II-inches to 14 7/8 x 8 1/2 inches., The bank told 
the American Bankers Assn.'s Operations/Automations subcommittee it had been printing 
six lines per inch on the II-inch paper and was able to print eight lines per inch 
on the eight and one-half inch paper so the change allowed virtually the same volume 
of information tobe printed on the shorter sheet. It said no program changes were 
necessary, only the creation of new carriage coritrol tapes. A reduction in stock 
paper costs of more than $104,000 was reported in the first year "with no adverse 
reaction from departments of the bank or outside customers." 

RUMORS AND RAW RANDOM DATA 
System Development Corp., Santa Monica, Calif., a one-time think tank and a spinoff 
from Rand Corp. which has been trying to go public since the late '60's is quietly 
trying to buy back stock from its smallsharehoiders, all employees or ex-employees. 
for $9.20 per share, leading to speculation there'll be another try to go to market 
this year, probably in August or September •.•• U.S. dp managers earn about $900 a 
year more than their Canadian counterparts, according to a study of average salaries 
in both countries conducted by the Administrative Management Society, Willow Grove, 
Pa~ However, the study of 20 management positions showed eight paid more in Canada 
than theU.S •.•• !Computers may save confederation, says Data General Canadian 
official, John Lott of an attempt by the Quebec provincial government to require 
computers to be programmed in French. Lott says France tried unsuccessfully to do 
what Quebec is thinking of but dropped the idea and if the Quebec government tries; 
it likely will get a printo'ut that reads: "It does not compute." 



:(!etting andk~eping 
tlmesliare busIness: 
Remote computing services and 
batch service bureaus face a num­
Iber of problems. 
I Problems which, if not solved, 
could mean the beginnirig of the 

I end for most of them. 
Maybe even your company. 

Batch, but only batch. 
There's no denying the demand for 

l
on-line services. {Look how some 
of the remote computing services 
have prospered.l . 

-- So there's the problem of 
adding a timeshare capability. 
At low. cost, so you can offer a low­
cost service. But with the capabil­
ity to grow with your business. 

There's the problem of secur­
i~ for proprietary software and 
data. The problem of delegating 
control of system resources, with­
out losing overall control. The, 
problem of accounting for system 
use-especially use of added-value 
software. And the problem of 
knowing what is happening any­
where in the. system, at any time. 

Solving these pr:oblems could 
make rOll successful in timeshare 
as wel as batch. 

RemQ~e, but losmg business. 
For remote computing services,­
keeping customers is often the 
biggest problem. 

. After a,time, many customers 
begin to feel. they're putting out 
too much money for your service. 
They c4eck out your cdmpetitors. 
Or think about an in-house system. 

Finding a way to extend your 
services downward in cost could 
tuin your biggest problems into 
even better customers. 

,; 

Small, or just starting out. 
You may already have a small 
timesharing company. Or you're 
planning to start one. Your first 
problem is finding a computer you 
can afford. One that's. ~so a real 
timesharing computet With the 
management features the big time­
share computers offer. 

Solving this problem could 
make your small company a big 
success. 

Problems solved here. 
These problems you're facing in 
your firm, timeshare or batch, 
large or small, can be solved with 
the computer made by us: 

Basic Timesharing, Inc. We're 
the computer manufacturer with 
timeshare experience. We under­
stand the unique problems of your 
business. 

And that's what has helped us 
produce a compli,ter so uniquely 
right for the timesharing business. 

The BTl 4000 Interactive 
Tirilesharing System. 

A remote computer's 
, computer. 

The BTl 4000 was built from the 
drawing board up for timesharing. 
To maximize operational capabili­
ties. To minimize operating costs. 
To give you more. ,-

'You can start for just $35,950. 
For that you get a ready·ta-go sys­
tem with 7.5 megabytes of storage 
and 8 ports-just add terminals. 

You also get BASIC-X, an 
unusually powerful extension of 
the BASIC user language, enhanced , 
for business programming., ' 

You get hierarchal account 
organization, allowing you to /I sub­
let" portions of the system. Which 
lets you eam income without 
overhead, while still maintaining 
total control. 

You get protection for your 
proprietary software that allows 
you to sell systems with your 
software on them-and still keep 
your software proprietary. 

You get continuous system 
availability, because software 
housekeeping can be performed 
with users on-line. 

You get room'to grow.f because 
the BTl 4000 is a modularlY­
expandable system. Add disk star:" 
age to 400 megabytes; expand user 
capacity to 32 ports; add peripherals 
like industry-compatible magnetic 
tape and a line printer. 

- And you get around-the-clock, 
on -line support for all your systems, 
no matter where they're installed. 

The BTl 4000. To help you get 
more timeshare business, and keep 
the business you have. 

Get the complete details today. 

TheBTI4000 
Means Business. 

Basic Timesharing Inc., 870 West Maude Avenue, Sunnyvale, California 94086. Sales offices: East: Cherry Hill, New Jersey (609) 662-1122; 
Southeast: Atlanta, Georgia (404)433-0900; Midwest: Minneapolis, Minnesota (612)854-1122; West: Sunnyvale, California (408)733-1122 
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hardware 
Off-line 

A "talking computer" tutors the 
blind and visually handicapped 
in vocational class work in North 
Carolina. Called Project VOCAB, 
the program aims to help the blind 
attain the high level job skills 
in accounting and dp necessary 
for better employment opportunities. 
The blind pupil communicates with 
specially designed instructional 
programs through a typewriter-
like keyboard and hears responses 
generated by a VOTRAX voice 
synthesizer. 

In another application of voice 
output, the Federal Aviation 
Administration is testing a 
computerized voice response 
system to determine its usefulness 
in briefing pilots of general­
aviation aircraft. Pilots will 
use a touch-tone telephone to gain 
access to the minicomputer system 
developed by a team of engineers 
and computer scientists at Input 
Output Computer Services, Inc.'s. 
transportation systems division, 
under contract to the Dept. of 
Transportation. A disc connected 
to the mini stores 800 words and 
phrases recorded by a professional 
announcer. One pilot at a time 
can request enroute and weather 
information from the data base. 

Impact Printer Kit 
This manufacturer of microprocessor­
based systems and peripherals has tak­
en the Practical Automation printer 
design (see May '76, p. 64) and devel­
oped it for hobbyist applications. The 
unit might be adaptable to small busi­
ness systems since it features multiple 
copy (up to four) capability, though 
the lack of tractor feed will probably 
limit penetration of this market. Still, 
at $495 in kit form ($675 assembled 
and checked out) plus $30 for a power 
supply, ~he product should see some 
success. 

Basic performance parameters in­
clude 120 cps operation across 96 col­
umns, with a 5 x 7 dot-matrix charac­
ters arranged 12 cpi horizontally and 
-six lines per inch vertically. The char­
acter set and pitch are variable under 
software control, allowing for double 
width characters, or characters of 

AFIPS has recently undertaken a different widths to be incorporated 
proj ect to develop a taxonomy of within the same. line. Fanfold, cut 
computer science and engineering. 
The project, headed by Dr. Anthony page, or eight and one-half inch wide 
Rals ton, is funded by NBS and the roll paper can be accommodated. The 
Air Force. Dr. Ralston says the interface is an eight-bit parallel design. 
taxonomy will be completed in three Deliveries are quoted as seven weeks 
phases: determination of its scope ARO for mechanisms, and im additional 
to identify what can legitimately two weeks for an optional ($75) en-
be called "computer science and closure. THE DIGITAL GROUP, Denver, 
engineering"; developing the taxonomy Colo. 
itself; and developing brief FOR DATA CIRCLE 348 ON READER CARD 

definitions of all the terms in 
the taxonomy. AFIPS will publish 
and distribute the taxonomy when 
it is completed. 

The world's first lightwave 
communications system to provide 
a wide range of telecommunications 
services to customers will be 
evaluated in Chicago later this 
year. AT&T says a cable of hair­
thin glass fiber lightguides will 
run underground, carrying customers' 
voice, data, and video signals on 
pulses of light. About half a mile 
of the light cable will.run between 
the Brunswick Building and a phone 
company central office, and another 
mile or so will connect two central 
offices. 
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Secure Terminal 
The DPD-100 is a portable message en-
cryption and communications terminal 
that can be used on- and off-line to 

prepare, send, and receive secure mes­
sages. It contains a 32-position display, 
Ac!battery power supply, and a cryp­
tographic system said to offer more 
than 68 billion nonlinear codes that are 
selected using thumbwheel switches 
under a locked cover. For off-line 
preparation, a cassette recorder is re­
quired, which the vendor can also sup­
ply. Prepared messages are transmitted 
through an integrated acoustic coupler 
to a computer system or to another 
DPD-100. Designed to look like a stan­
dard attache case, the terminal is 
priced at $5,200, including cassette. 
Deliveries stretch to as long as four 
months on the product. TECHNICAL 
COMMUNICATIONS CORP., Concord, 
Mass. 
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Manufacturing Mini . 
With a maximum memory size of 
608K bytes, it's obvious that series 
1000 model 50 is not your average 
mini system. Rather, it's an extension 
of H-P'S effort to invade some sizable, 
but still relatively untapped, markets 
that include manufacturing automa­
tion, automatic product testing, and 
multiterminal laboratory computing! 
control applications. It's also expected 
that oem systems houses win buy them 
and modify them for customized re­
quirements. The program development 
language is BASIC only, but the system 
will also execute FORTRAN and assem­
bly language. Memory is treated as 64 
partitions -of various sizes by the 2lMX 
E-series 16-bit processor running RTE­
M, a multilingual, multiprogramming 
real-time executive. It's expected that 
more than 90% of the potential cus­
tomer base (primarily Fortune 1000 
concerns) will buy the systems instead 
of rent or lease them. Pricing for desk­
styled configurations starts at $21 K for 
a 64K system with crt console, two 
mini cartridge drives, the operating 
system, BASIC, and FORTRAN. An up­
right cabinet version adds $lK to the 
base price. HEWLETT PACKARD CO., 
Cupertino, Calif. 
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Large-scale Cpu 
The Amdahl 470V!6, already one of 
the world's most powerful commercial 
systems, has been enhanced with a 
larger, high-speed buffer (cache) store. 
Only recently have memory chips 
come along that made the buffer possi­
ble, say the designers, since specs called 
for 14 nsec access times. Bipolar chips 
containing 1 x 256 bits solved the prob-
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"Now my drivers 
check in, chow down, 
gas up, and clock 
out with Rusco's 
CARDENTRY!' 

"There are a lot of people in and out 
of this plant. 

Management was going crazy trying 
to keep track of who was authorized to 
go where when. 

So they got a Rusco CARDENTRY 
access control system, and that prob­
lem was solved. 

Then our Rusco applications analyst 
started pointing out some of the other 
ways the CARDENTRY controller 
could wor;k for us. Now the operations 
boys don't even call it a security system 
any more-it's an "on-line operations 
monitoring and control system:' 

Whatever they call it, I call it a ter­
rific time and confusion saver. Look at 
what it does ill my department alone: 

In the morning, when a driver enters 
the front gate, the system remembers 
he's here, and can tell me if he's in or 
out anytime during the day. 

Whenever we gas up a truck, a 
CARDENTRY device on the pump re­
cords who took the fuel, how much he 
took, and the mileage on the truck. 

Our cafeteria entrance is card­
controlled too, programmed so an em­
ployee with free meal privileges can 
only use them once a day. 

At quitting time, we all "punch out" 
with our Ruscards, and the system tells 
our main computer exactly when we 
left. Our hours are computed and pay" 
checks printed automatically. No more 
time cards to bother with. 

Whatever you want to call it. I'd 
have to say CARDENTRY is the best 
idea we've had around here in a long 
time." 

THE 
CARDENTRY 
COMPANY ... 

For a brochure detailing CARDENTRY'S 
exciting capabilities, call toll-free 

1-800-528-6050, Ext. 691 
(In Arizona call 1-602-955-9714, Ext. 691) 

or write Rusco Electronic Systems 
1840 Victory Blvd. 

P.O. Box 5005 

RUSCO 
ELECTRONIC SYSTEMS 

a division of Rusco Industries, an AMEX listed 
company/Equal Opportunity Employer 
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hardware 
lem. Upping the Amdahl's buner size 
from the standard 16K bytes to 32K is 
said to increase performance 5 % to 
15 % , depending on individual job 
streams. New ~stems will cost $200K 
more (some substantial design changes 
were required); field upgrades for sys­
tems installed before the development 
will cost less: $150K. The reason? Am­
dahl doesn't want any of its customers 
to even wonder if they already possess 
an 'obsolete machine. Monthly mainte­
nance charges on the new buffer are 
$100/month. Systems with 32K buff­
erswill be called 4 70V /6-11 and will be 
available during the .third quarter; field 
upgrades will begin the following quar­
ter. AMDAHL' CORP., Sunnyvale, Calif. 
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High-speed Printing 
Honeywell has enjoyed much success 
with its non-impact page printing sys­
tems. First announced in mid '1974, 
the first. two versions-a 12,000 lpm 
and 18,000 lpm model-have shown 
that users like the electrographic out­
put, and the smaller size paper (~tan­
dard 8Y2 x l1-inch stock) it call usc. 

Now an 8,000 lpm model jbins the 
ranks. It's estimated· that users who 
print an average of 500,000 pages/ 
month will find that the ~,OOO lpm 

model looks like a viable alternative 
to impact printers in terms of cost. 
The 8,000 lpm unit caq. be ·field up­
graded to the higher performance fig­
ures. Complete with 75 ips 1600 bpi 
tape drive, eight-pocket stacker and 
IBM-tO-ASCII code conversion, the 
8,000 lpm page printing system is 
priced at $162,565, or $3,5411month 
'on lease. A maintenance charge mini­
mum of $410/ month is also applied. 
HONEYWELL INFORMATION SYSTEMS, 
Waltham, Mass. 
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.programmable ~rinting 
Th~ IPs-7/KD consists of a data input 
keyboard, a 120 cps printer, and a 
microcomputer chip. It's intended for 
materials handling applications where 
it can be used to generate labels with 

184 

different size characters. Said to be de­
signed for use in industrial environ­
ments, the IPs-7/ KD can generate char­
acters as small as one-ninth inch, ex-

pandable in one-ninth increments up 
to several inches high. 

The data input station consists of a 
gas discharge display and a 64-charac­
tel' ASCII style keyboard. Linked to the 
printer with a five-foot cable, the sta­
tion can be used to communicate with 
a central computer, access data via the 
keyboard, or receive operator messages 
on the display. The basic system in­
cludes 10 thousand bytes of memory, I 

eight I/O registers, the 32-character 
display/keyboard, and an Rs232 or 
current loop interface. Prices start at 
$8,250. DATAROYAL INC., Nashua, N.H. 
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1 6-bit Micro 
Jot down a new development just 
. emerging from the .labs that promises 
faster microcomputer performance, low 
power dissipation, and higher density 

-------------------_._-- -----.-.---.------.--

product 
spotlight 

Word Processing Copier 
A couple of years ago it was rumored 
that Xerox was working on a copier 
that' could do double duty ~s an OCR 
input device. A spokesman at the time' 
said it sounded like a great idea, but 
nothing has come of it yet, at least 
from Xerox. 

This product, the ICRI00 comes 
closer to such a device than anything 
introduced to date. It can be used as a 
standard office copier. When required 
.by office word processing activity, the 
ICR100 accepts other input media 
(magnetic cards, floppy disc, cassette, 
or directly from telephone lines) and 
prints it out at 4,000 cps xerographical­
ly. And the OCR capability, and maybe 
even facsimile transmission logic could 
be incorporated into the design if de­
mand permits. 

The ICR 1 00 is not yet a commercial 
product. The developer is negotiating 
with three separate manufacturers to 
get production models built (several 
prototypes exist, w~'rc told), s0' the 
product might not wind up in your 
office under the developing company's 
name. Also, external intelligence is 
needed to format ASCII character input 
to the device, though a communica­
tions port exists that can be hooked 
directly to a word .processing system. 
This helps keep the price down to 
around $15,000, but it would seem like 
the manufacturer would eventually 
have to incorporate a mini (or micro) 
to make the system totally self-con­
tained-the way office managers like 
things. COBURN TECHNOLOGY, INC., East 
Hartford, Conn. 
FOR DATA CIRCLE 354 ON READER CARD 
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circuits, meaning that they'll be cheap­
er for a given amount of work. The 
development is called Integrated Injec­
tion Logic (J2L) and is used in bipolar 
circuit designs to achieve the advan­
tages listed above. The SBP 9900 is 
thought to be the first monolithic cpu 
manufactured using the technology. 
Key features include its 16-bit word 
length, a size that should eventually 
obsolete 8-bit designs. The 9900 is said 
to contain a. minicomputer-like . in­
struction repertoire (including multi­
ply / divide), and directly addresses up 
to 32K memory words. There are sev­
en addressing modes, separate I/O, 
memory, and bus interrupt structures, 
sixteen prioritized hardware interrupts, 
word/byte/bit data handling, DMA ca­
pability, etc. The 9900 is software COlll­

patible with other 9900 series products, . 
meaning users have access to an al­
ready existing body of developed pro­
grams. The SBP 9900 sells fur $386 
each at the 100 quantity level. TEXAS 
INSTRUMENTS INC., Dallas, Texas. 
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Micro Development Systern 
The proliferation of microprocessors 
creates an entirely new market for mi­
cro development aids. Micro develop­
ment systems have been around for a 
few years now, but this one may well 
be the most extensive~to date. 

The 8002". JLP Development Lab is 
by itself a microcomputer system, but 
with a twist. It can run slave micro­
computers,· asse~l1ble programs, edit 
programs, load· programs into ROMS 
(as an option), and emulate the target 
micro and its control memory to allow 
a section-by-section (I/O, memory, 

cpu) check-out of the prototype. Cur­
rently, the 8002 supports system devel­
opment on the popular 8080 alid 6800 
microprocessors. Support for the Z80 
and additional devices will follow. 

Three elements make up the basic 
system: a main chassis housing cpu, 
memory, control, and interface cards~ a 
two-spindle disc drive; and an interac­
tive Rs232C-coll1patible terminal. Pe­
ripherals,. such as tty . terminal, paper 
tape reader/punch, modem, and print­
ers can be added to meet the user's 
needs. A master cpu controls all opera­
tions through a disc operating system. 
As many as three slave cpu cards for 
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emulating different micros can be 
plugged in at one time; they can be 
swapped with others to accommodate 
additional microprocessor types. A 
separate slave cpu performs program 
assembly. It is optimized to shorten 
assembly time. 

8001 JLP Lab which offers the in-cir­
cuit emulation features of the 8002, 
but lacks the source code entry and 
assembly c:omponent. 

The 8002 sells for $9,950, without 
terminal. TEKTRONIX, INC., Beaverton, 
Ore. 
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Crt Terminal 

A table-driven relocatable macro as­
sembler offers two major advantages: 
being table driven, it provides a high 
degree of asscrrlbler commonality be­
tween micro types; and, since the code 
is rclocatable, changes in source code 
mean that only the affected routines 
need be reassembled. 

Users already having computer fa­
cilities for source code program devel­
opment and assembly can buy the 

The vc303A is a tty-compatible crt 
with composite video output to slave 
monitors and direct cursor addressing 
by computer or operator. Targeted 
applications include small business 
systems, time-sharing, mini! microcorp­
puters,· and other end user applications. 

(Continued Oil page 188) 

The broadest line of 
Cartridge Tape, &. 

~Storage 

t:":~ I.ml . .' 
C4!lJ81I:)GgTAP~'pRIVE 
THE,MODEl650'PROVIDES: 

, IPSRe~d/Write, 9?JPS Rewind/Search 
• 48,OOOBits/Secrran:f~rHate 
02.5+ Megabytes p~Ec;artridge 
o Sma'.' Size'~RUgge9~:si~~ 
TAPE STORAGE SYSTEMS 
.MddeI2200~lor? Tape Di'ivesin 5"package: 
~r'v10de'24007""Upto,8Tape Drives In9'{package 
.ModeI2710~PortabJeRecording System with up 

to.2 Drives 
0 •. Model86008FormqHer~lJsedinall TapeStorage 
Systems~Comp:leteANSlcompatii:lility 
pbwerfuldatahandlingfeatures. 

INTERFACES 
All tape systems are available 'with the following 
controllers: PDP~11/L~I~11/NOVA, ROLM/ 
INTERDATA1ALTAIRl80801 RS232/ NTDS. 

Q~tit.xal;;v:f:~·' 
.......... NORTHATLANTIC;INDUSTRIES,INC~ 

200TE~MINALD.R, .•. PLAINVIEW,NEVVYORK118~. ··.5'6~681.8~50·TWX;510.2~'~1879 

CIRfLE 118 ON READER CARD 
185 





How we.made 2000 work 
. for.ReynoldsaReynolds . 

. ~ I • 

Reynolds & Reynolds, a nationwide 
supplier of computerized information 
services for automobile dealers, found that 
its customers ranged from small to large. 

To meet each customer's needs, the 
company decided on a mix of systems: 

(1) A centralized computer system. 
(2) A distributed data processing system. 
(3) An in-house computer system. 
In order to configure these three systems, 

Reynolds & Reynolds needed a terminal 
vendor which would provide a broad mix of 
terminal arrangements, applications 
engineering, special customer arrangements, 
on-time installation and nationwide service. 

They selected Western Union Data 
Services. 

People and systems. 
Our sales, service and engineering team 

worked closely with Reynolds & Reynolds 
systems planners to provide the proper 
match between equipment and application, 
hardware and software, people and systems. 

"Western Union Data Services provided 
the terminal configurations that matched 
the job requirements and without wasted 
costs," says Terry Carder, Vice President of 
Marketing, Reynolds & Reynolds. 

"They understood our business and our 
customers' needs," says Mr. Carder. 

"For our small-volume users they 
suppl~ed 10-cps terminals that operate on the 
dial-up network. 

"For our medium-volume users, they 
configured on-line, interactive terminals on 
our distributed data processing system, 

which uses both dial-up and leased lines to 
connect 145 minicomputers at 75 remote 
centers, serving 126 cities in the U.S. 

"For our large-volume users, they 
directly connected hard copy and video 
terminals to minicomputers located on our 
customers' premises." 

Tailored terminals. 
At Western Union Data Services, we 

make every effort to meet each individual 
customer's needs. 

To meet Reynolds & Reynolds form­
handling needs, we designed a new paper­
handling mechanism. 

And to satisfy the firm's requirements for 
desk-top terminals, we specially configured 
our 10-cps and 30-cps terminals. 

Nationwide service. 
"With the variety of terminals and 

special arrangements we needed for our 
systems, we needed a terminal vendor which 
could service terminals on a nationwide 
basis," continues Mr. Carder. 

"That's one of the reasons we selected 
Western Union Data Services. If our 
customers have to report a problem, they 
call their Termicare® center toll-free. 

"The Termicare center has a complete 
history of each terminal stored in its computer 
and the analysts and equipment to test each 
terminal remotely." 

For more information on Western Union 
Data Services terminals and our support 
capabilities, call 800-631-7050. , , , U 
(In New Jersey, 201-529-1170.) western uni[]n 

Western Union Data Services 
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Software 
and 

Computing 
Systems 

Engineers 
The Boeing Company 

in Seattle, Washington has 
immediate requirements 
for experienced software 
and computing systems 
engineers. Assignments 
will be in command and 
control, avionics and re­
lated product applications 
and require experience in: 
Software/Computing Sys­
tems Design Analysis; 
Real-Time Operational 
Software Development; 
Support Software Design 
and Development or Soft­
ware/Computer System 
Quality Assurance. 

Candidates must have 
an appropriateBS degree 
or higher and be U.S. cit­
izens. 

Attractive salary, fringe 
benefits and moving al~ 
lowances will be offered 
qualified candidates. You 
will find living is a pleas­
ure in the unspoiled North­
west with its many recre­
ational and sports activi­
ties and relaxed life-styles. 

Please send your de­
tailed resume to The 
Boeing Company, P.O. 
Box 3707 -LBT, Seattle, 
WA98124. 

An equal opportunity 
employer. 

IIIIE'IIVIi 
Getting people together 
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hardware 
(Continued from page 185) . 

Standard features include serial 
asynchronous Rs232C interface, eight 
switch-selectable data rates (from 110 
to 9,600 baud), and 1,920 character po-. 
sitions (24 lines by 80 characters) on a 
12-inch screen. The 64 ASCII character 
keyboard has a cursor control cluster, 
tactile feedback, and auto repeat. 

Options include a detached II-key 

numeric . pad, upper !lower case 96 
chanicter ASCII keyboard/ display, 
switched serial interface for printer 
cassette or floppy disc, parallel input 
and output interfaces, and custom key­
board-character fonts for APL and 
French. Delivery is four to six weeks 
ARO, and unit prices start at $1,595. 
VOLKER-CRAIG LTD., Waterloo., Ontar­
io, Canada. 
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Large-scale Computer 
Burroughs seems to. always find ways 
of improving system performance 
without forcing its customers through 
massive numbers Df programming 
changes. That's essentially the story 
behind the B 7800, Burroughs' most 
powerful system introduced to. date. 
All the capabilities leading edge users 
are interested in seem to. be available 
on the B 7800: "large on-line network 
processing, ~arge 'scale data base man-

agement applications, multiprocessor 
perfOormance/reliability," etc. Users 
can increase the processing power of 
their installations up to 50 times as 
they move from a B 6800 system to 
the largest B 7800 system, and perfor­
mance is 2.5 times faster than the B 
7700 system. The B 7800 clearly seems 
to be an IBM 168 or Amdahl 470 com­
petitor. 

The cpu operates at 8 million cycles 
per second (MHz), but most of the 
cr'edit for the performance is given to 
expanded processor buffering (12,288 
bytes), extended asynchronous opera­
tion, eight-way phased memory inter­
leaving, and better optimization of the 
processor's instruction set. Even the 
smallest 7800, the 7821, is a multipro­
cess or, a single cpu, and an I/O proces­
sor. The 7821 has two of each, and 
each system can' be' expanded up to 
eight processing units in any combina­
tion. All object code of predecessor 
systems is "instantly mature," Bur­
roughs' phrase fDr compatible with the 
new mainframe. For program develop­
ment on the 7800 itself, COBOL, ALGOL, 
FORTRAN, PLIl, and BASIC are avail­
able. A 1.5 megabyte system is priced 
at $2,497,600, Dr $53,100 on lease. 
You'll have to wait some for the sys­
tem, though: deliveries are slated for 
the first quarter of next year. BUR­
ROUGHS CORP., Detroit, Mich. 
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X/V Plotter 
About the only aspect of the 9872A 
x/y plotter that might displease many 
users is that it won't run with anything 
but H-P'S 9825 and 9831 desktop com­
puter/ calculator. Still, maybe other 
users will prevail on the company to 

make models available with a more 
standardized interface. 

The 9872A automatically selects 
any of four different colored pens un­
der program control and plots them 
using seven dashed-line plots, five built­
in character fonts, and user-defined 
characters and symbols. The plot size is 
11 x 17 inches (A drawing size); the 
speed is 360 mm/sec (H-P has gone 
metric), and the resolution is .0025 
mm. Off-scale data-handling is pro­
vided by calculations of the point 
where data will return to scale, with 
the pen then being moved to that loca­
tion. Thkty-eight instructions are built 
into. the 9872 to. provide featl:lres such 
as point digitizing, labeling, and charac­
ter sizing; The 9872A is specifically de­
signed for the 9825 and 9831 desktop 
computer/ calculators' and is priced at 
$4,200. Deliveries begin this month. 
HEWLETT-PACKARD CO., Palo Alto, 
Calif. 
FOR DATA CIRCLE 353 ON READER CARD 
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Crt Terminal 
The model 752 is a lower cost ($1,650 
single unit) addition to CDC'S 750 series 
of terminal products. Teletype-compat­
ible, the 752 is intended for time-shar­
ing and other communications applica­
tions. 

With 10 switch-selectable data rates 
(110 to 9600 baud), the terminal offers 
Rs232C, CCITT v24, and current loop 
interfaces. The screen displays 1,920 
characters, and 64- or 96-character 
ASCII capability is switch-selectable. The 

terminal also has 33 displayable control 
codes. 

Impact or non-impact _ printers-the 
755-11 and 753-II-are available for 
producing hardcopy screen images. 
Single units can be leased for $551 
month on a one-year lease. The 753-
II non-impact printer costs $2,440 or 
$76/month on ~ one-year lease; the 
755-11 matrix printer sells for $4,270 
and can be leased for one _ year at 
$1311month. CONTROL DATA CORP., 
Minneapolis, Minn. 
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Industrial Terminal 
This industrial manufacturer has found 
itself entering the industrial data 
processing field with the introduction 
of the CON CENTER master data entry 
unit. A calculator-type keyboard is in­
tended to make operation simpler and 
not frighten away potential users. A 10-
key keyboard and control keys (clear, 

enter, clear entry) are also included. A 
32-digit LED display is included with 
characters large enough (.3 inch) to 
be read 15 to 20 feet away, it's 
claimed: The integral microprocessor is 
Used to "tutor" or prompt the user 
through operation. The fr()nt panel can 
be customized to buyer requirements, 
and a standard model is also available. 
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The CONCENTER is priced at $2,850 
each. WEL TRONIC CO., Southfield, Mich. 
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Graphics Terminal 
It's getting cheaper all the time to get 
graphics capability. Witness the GT41 ~ 
It combin'es a pOP-III 04 with L6K 
words of memory with a VTll-A dis­
phiy systeIl,l, all packaged in a tabletop 
design. Featured are a' 17 -inch scope, 
solid state light pen, and downline 
loading from a host cpu in cooperation 
with a built-in ROM bootstrap. A full 
ASCII keyboard is used to input data~ 
and there are other features, including I 

eight light intensity levels, four types of ; 
line generation (solid, long dash, short ' 

dash; ana dot-dash) ~ italic letters, and 
31 special Greek and mathematical 
symbols. The GT-41 is priced at $18K. 
DIGITAL EQUIPMENT CORP., Maynard, 
Mass. 
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NCR Mini 
The 8250 is intended for use either as a 
free-standing interactive mUltiprogram­
ming system or as a communications­
oriented processor. The 16-bit _ proces,­
sor ranges from 48K to 128K bytes of 
storage in 16K increments, and co­
ordinates activities between a, visual 
display terminal, matrix print~r, 9.8 
megabyte disc, and 'cassette. This sys­
tem is priced at $42,420, or' $1 ,205 
under a five-year lease: (An eXp'anded 
configuration with 128K of memory, 
40 megabytes of disc, and four'visual 
displays is priced at ,$110,670, or I 

$3,098 on a five-year lease.) Reentrant ' 
code is featured on the 8250, and addi­
tional features include compatibility 
with future Criterion systems to make 
it easy for the user to move up, conve,r­
sational questionl answer procedures to 
simplify startup procedures, three lev­
els of security for each terminal, and 
NCR COBOL 74. Options for the system 
include line printers ranging ~rom 55 

Some professional advice 
for those who now know that 

disk pack and cartridge cleaning 
is mandatory 

Don't swab 
your data 

Protect it with 
'an automatic 

Randomex 
cleaner instead 

Alcohol and tongue depressors 
do not remove contaminants 
effectively. Usually they only 
spread them around and occa­
sionally damage packs and de­
stroy data as well. 

In contrast, automatic cleaning 
is completely safe and 98% 
effective, guaranteeing 270 
scrubs of each surface at the 
touch of a switch. 

For cleaners used by 95% of the 
manufacturers, turn to Rando­
mex-the standard of the in­
dustry with a cleaner for every 
job and for every pack or 
cartridge on the market today. 

randomex inc. 
27303 Warrior Drive 

Rancho Palos Verdes, 
California 90274 
(213) 377-9887 

Keepers of the computer 
industry's data integrity 

since 1971 
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I Distributed 
Ii processing has . 

I! never been easier. 
IIOr better. 
For a long time now, we've been in the 
business of making information easy to use. 
So it's only natural that we'd evolve a sys­
tem designed to make distributed proces-

I 

sing as easy and productive as possible. 
That system is the new Inforex 

I System 7000. 
I System 7000 is a microcomputer-

based family of stand-alone and clustered 
distributed processing systems that fea­
tures an interactive COBOL corppiler, 
enhanced for data entry; It allows users to 
perform data entry, data proces~in~, file 
management, and data commurucat1o~ 
functions, at any local or remote location. 
And it can handle all those tasks concur­
rently. Which is something most systems 
can't handle at all. 

System 7000 has a big 1920-character 
screen. 16-bit word structure. Virtual 
storage. Paging. Direct Memory Acces~. 
The latest industry standard 1974 ANSI mter­
active COBOL. Excellent security. Sensible 
operator aids for increased productivity. 
And "growability" to meet your future needs. 

The system features the most ad­
vanced hardware and software available 
today. Which is just what you'd expect ~om 
the company whose products have tradI­
tionally been user-oriented and designed 
for quick installation into areas requiring 
high productivity. 

You can also expect the best service 
and support. Before, during, and after 
installation. Because every System 7000 
comes with an Inforex Support Team. So 
no matter where you're located, you'll get 
all the help you'll need. ' 

NUMBER OF CUSTOMERS WORLDWIDE 
1972 

1973 

1974 

1975 

1976 

~ 

o 2~ 625 1250 1875 
For more on this innovative system, send us the coupon. 
We'll process it right away.-Write Inforex, 

, 21 North Aventle, Burlington, Massachusetts 01803. 

--------------~----------------------~--

o I'd like to know more about System 7000. 
o r d like to talk with an Inforex sales 

representative. 
Name':-, _______ ---:-_____ -

Title~ ______ ~ ______ _ 

Organization ____________ _ 

Address _____________ --:---

City _____ State ___ Zip ___ _ 

Telephone _____ -------,DM-4 

hardware 

to 600 lpm speed, up to seven, crt ter­
minals or matrix printers, one or two 
card readers, hard copy printers forthe 
crt's, floppy discs, tape drives, etc. De­
liveries have begun on the 8250. NCR 
CORP., Dayton, Ohio ' 
FOR DATA CIRCLE 327 ON READER CARD 

Microcomputer 
Although it's aimed at the oem, the 
SUPER JOLT microcomputer card mod­
ule will probably generate a fair 
amount of interest from computer 
hobbyists. A TINY BASIC interpreter, .a 
one pass assembler, and a debug mOlll­
tor program, ~l loaded in 5,120 bytes 
of ROM, come with this micro. The 
micro also has lK bytes of RAM, 32 
bidirectional 110 'lines, a clock, four 
interrupts, and, three serial interfaces 
(Rs232, TTL, and 20ma current loop) 
as standard equipment. All the user 
needs is a terminal and a power supply 
and he's got a microcomputer system 
on his hands. Additional memory, up 
to 64K bytes, can be added. Single unit 
pricing for the' SUPER JOLT card, fully 
assembled and tested, $575 with the 
Software ROMS and $375 without the 

, assembler 'and TINY BASIC roms. Kits 
are available. MICROCOMPUTER ASSO­
CIATES, INC., Santa Clara, Calif. 
FOR DATA CIRCLE 352 ON READER CARD 

PDP-8 Memory , 
An 8K word, nonvolatile add-in mem­
ory for DEC PDP-8 A, E, F, and Ms 
needs only a maximum of 0.6 amps at 
five volts, and provides the additional 
space on the OMNIBUS and surpl~s po~­
er to drive extrap~ripherals. DelIvery IS 
from stock; the price is $995, with oem 
discounts available. MONOLITHIC SYS­
TEMS CORP., Englewood, Colo. 
FOR DATA CIRCLE 341 ON READER CARD 

Acoustic Enclosure 
We don't know if it's a first or not, but 
the incorporation of a forms tear edge 
into this manufacturer's acoustic en­
closure line is a good one: it makes 
using enclosures 'easier, which might 

lead to their greater acceptance, and 
thus quieter c<;lmputing. Enclosures ar,e 
made of wood for a variety of termI­
nals and printers-a unit for the Cen­
tronics serial printer is priced at $355. 
JENSEN ENGINEERING, INC., Santa Rosa, 
Calif. 
FOR DATA CIRCLE 351 ON READER CARD 

Intelligent Terminal 
The 770 doesn't leave much to be de­
sired in the way of an intelligent crt 
terminal with integral hard-copy. The 
product is based on TI'S .Integrated. In­
jection Logic (I2L) mIcro des,cnb~d 
elsewhere in these pages. The mIcro IS 
used to coordinate the 1,920 charac­
ter display, ASCII typewriter-style key­
board with separate numeric, cursor 
control and function keys, dual car­
tridge tape drives, RAM/ROM memory, 
and the electrostatic printer. 

Software developed for other 700 
series terminals runs on the 770, too, 
and there's a business-oriented ter­
minal programming language (TPL), a 
cross between "fill in the blanks" pro­
gramming and an English-like proce­
dural language. There's also a 3780 
emulation package that provides direct 
communications with any IBM systems 
supporting BISYNCH. An 8K unit is 
priced at $6,400, or $2811month on 
30-day rental. TExAs INSTRUMENTS 
INC., Houston, Texas. 
FOR DATA CIRCLE 340 ON READER CARD 

Buffered Terminal 
A microprocessor controlled cassette 
buffer connected to, a model 33 tt) 
equips the MSR 3141 for 1200 baud 
communication on the dial-up net· 
work. The micro provides error detec, 
tion/ correction advantages of the ANS 
x3.28 control procedure as well a: 
limited editing capabilities. Under t~( 
ANSI protocol, messages are automatI· 
cally segmented by the buffer int< 
blocks of 256 or fewer characters 
Each block is assigned a sequentia 
number so missing blocks can be de 
tected. Block transmission improve 
error detection rates and makes it pos 
sible to apply straight fonyard correc 
tion techniques. 

The 110 bau,d terminal work 
through the microprocessor-controlle( 
cassette buffer to communicate at 120( 
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hardware 
baud. Self-testing of the micro's mem­
ory and basic functions can be initi­
ated by operator command to facilitate 
isolation of terminal or line com­
munication problems. Prices start at 
$200/month for the MSR 3141 and 
include the microprocessor controlled 
cassette buffer, an EDT 33 ASR teletype­
writer, a 1200 baud modern, and main­
tenance. Deliveries are scheduled to 
begin in the second half of 1977. 
WESTERN ONION DATA SERVICES, Mah­
wah, N.J. 
FOR DATA CIRCLE 347 ON READER CARD 

S/3 Line Printer 
If your System I 3 spends most of its 
time waiting for the printer, you might 
look into the model 6615 line printer. 
The 6615 prints 1,500 lpm, and has 
132 print positions, character sets of 
48 or 63 characters, and the ability to 
print six-part forms. The 6615 goes 
for $1,4951 month, including mainte­
nance, on a three-year lease. You can 
buy it outright for $45,750. DECISION 
DATA COMPUTER CORP., Horsham, Pa. 
FOR DATA CIRCLE 376 ON READER CARD 

Terminal Enhancements 
A 64K byte complement of memory 
and a floppy disc-based operating sys-

They love me ... they love me not ... 

.. I!g, trendata 
610 Palomar Ave., P.O. Box 5060, 

Sunnyvale, CA 94086 (408) 732-1790 

A., AN APPLIED MAGNETICS COMPANY 

Terminal manufacturers can be very 
fickle. Warm and tender when they 
write the order~ most grow cold 'imd 
unresponsive when you need service 
or repairs. 

Trendata doesn't care for love­
hate relationships. We're looking 
for something more meaningful, 
more fulfilling. So we offer you no­
cost terminal evaluation, nationwide 
service by our representatives (not 
someone else's); one of the broadest 
range of terminals and peripherals 
available, and a wide variety of 
purchase, lease and rental programs. 

And because our customer 
affection is boundless, we offer you 
allthe supplies and accessories yo~ 
need-ribbons, type elements, tape 
cassettes, copy holders, acoustic 
cabinets and forms stackers. 

If you're having trouble communi­
cating with your computer or 
computer terminal representative, 
call or write Trendata for a 
rendezvous. 

CIRCLE 122 ON READER CARD 

tern have been developed for -this man­
-ufacturer's series 200 user-program­
mable inteJligent terminals. The mem­
ory is available in 8K chunks, and up 
to 4K of the 64K byte total can be 
ROM or PROM. The operating system 
includes a diskette macro assembler, 
source text editor, linking loader, a 
utility library, and two screen-oriented 
debuggers. A model 200/10 stand­
alone PDOS (the floppy operating sys­
tern) configuration with crt/keyboard 
processor, two floppies, and 32K bytes 
of memory is priced at approximately 
$9,925 in quantities of 25. COMPUTEK 
INC., Burlington, Mass. 
FOR DATA CIRCLE 329 ON READER CARD 

Add-on Memory 
This respected memory manufacturer 
announces its second generation of 
ECOMR 70 memory systems for the 
PDP-11170. Standard is going after big­
ger game with this model, which can 
have -up to a megabyte of storage 
($49,600) built-up in 128K byte in­
crements and is expandable in the field. 
The basic 128K expansion kit is 
priced at $5,900, or $8,300 when 
equipped with a feature that allows us­
ers to select address ranges, switch out 
the ECOMR 70 portion of the system 
for system malfunction diagnosis. 
STANDARD MEMORIES, Santa Ana, Calif. 
FOR DATA CIRCLE 358 ON READER CARD 

Image Processor 
The model Ds-12 digital image mem­
ory I processor can perform image de­
tection, recording, processing, and dis­
play functions. The microprocessor 
controlled unit combines fast AID con­
version, high capacity random access 
memory and an arithmetic unit to per­
form video processing functions in real 
time. 110 ports for tv-compatible ana­
log signals and random access digital 
110 may operate simultaneously via a 
memory time-sharing technique. 

With the Ds-12 it is possible to digi­
tize and store a television field in one­
sixtieth of a second and combine new 
input images with stored images in a 
variety of ways. 

~rice' on the Ds-12 is $13,900; cus­
tom inteI1faces run about $1,000 to_ 
$1,'500. QUANTEX CORP., San Carlos, 
Calif. 0 
FOR DATA CIRCLE 359 ON READER CARD 
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software & services 
Updates· 

Univ. of Maine researchers have 
developed a computer model to 
predict the movement and assimil­
ation of radioactive waste from 
nuclear power plants. Developed 
during research involving Maine's 
only nuclear power plant at 
Montsweag Bay, the model can help 
proposed plants find discharge 
locations for optimal waste 
distribution. High concentrations 
of radioactive waste can be kept 
from areas of recreation and 
other industries. 

Meanwhile, in Idaho, a dozen 
Hewlett-Packard 9800-series 
desktop computing systems are 
helping chemists at. the Allied 
Chemical Co. investigate methods 
f~r. reprocessing nuclear waste. 
Some of the 9800s are interfaced 
to lab equipment, others are 
free-standing computational tools. 

PASCAL, a structured programming 
language, is popping up allover 
the place. Computer Automation 
r~cently announced availability 
for the· compiler, and now Four­
Phase Systems is developing one 
for its IV/70 series. Plans call 
for the compiler to be offered 

. users (and used in-house) to 
develop applications software. 

As developed by N. Wirth, 
PASCAL provides for user-defined 
data types, variable record 
structures, WHILE and UNTIL loops, 
and ALGOL features such as block 
structur_~ng and recursion. 

The British Broadcasting Co. has 
a computer system for generating 
subtitles for foreign language 
television films. Assembled by 
BBC engineers, the system 
comprises a Computer Automation 
Alpha LSI mini, a terminal, and 
peripherals specially provided by 
Sintrom Electronics Ltd. The 
system produces a second film of 
subtitles against a dense back­
ground; the movie and subtitle 
films are electronically added 
together for transmission. 

MRI Systems Corp. says the u.S. 
Navy plans to install the firm's 
SYSTEM 2000 data base management 
system to maintain the II-billion 
byte Naval Aviation Logistics Data 
Analysis data bank. 

Networks using IBM's SNA are not 
limited to four cpu's as we stated 
in January. IBM hastens to point 
out that there is no theoretical 
limit on the number of cpu's that 
can operate under SNA. 
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Econometrics 
Here's a three-way joint effort that 
businessmen with need for economet­
ric modeling may appreciate: data and 
models from Merrill Lynch Econom­
ics, software from Economic Modeling 
Systems (EMS) , and computer re­
sources from National css. 

With a terminal and a telephone, a 
businessman can get onto National 
css's computer network, fire up the 
EMS software, and use the Merrill 
Lynch models and data to make fore­
casts of the economic environment. 
The user can also determine the impact 
of these forecasts on specific economic 
sectors, industries, and product lines. 

The software provides data manage­
ment and analysis, model building, 
simulation, report writing, and termi­
nal graphics. National and regional 
databases contain economic time se­
ries compiled from public and private 
sources; the forecast database contains 
about 400 economic indicator fore­
casts generated by Merrill Lynch's 
macroeconomic model. Additional 
models scheduled for release include 

-the macromodel, the Housing Industry 
Forecast Service, the Federal Reserve 
Board Industrial Production and Ca­
pacity Utilization Service, and models 
for the automotive; trucking, and tire 
industries. 

In addition to paying for the com­
puter resources you lise, you'll have to 
pay for the models and databases you 
want. The national historical data base 
goes for $1,000/year, the regional 
database for $500/ year, or you can 
use both for $1,250/year. Economet­
ric models, including consulting and 
use are priced at $7,000/year for the 
first, and $2,000/year for subsequent 
models. NATIONAL CSS, INC., Norwalk, 
Conn., or MERRILL LYNCH ECONOMICS, 

INC., New York, N.Y. 
FOR DATA CIRCLE 310 ON READER CARD 

DOS/VS Measurement 
IBM 370 DOS/VS shops can identify sys-
tem bottlenecks using the vs/ INSIGHT 

performance measurement package. 
The package provides the vs installa­
tion with information necessary for 
system evaluation and fine tuning. 

A 4K byte program, it resides in the 
page pool area and gathers perfor­
mance data on the system, storing it on 
disc for later interpretation. Batch pro­
grams use this data to prepare graphs 
of system characteristics, such as pag­
ing activity and operator intervention 
delays. 

INSIGHT monitors actual hardware 

and software performance. The batch 
reporting part of the system prepares 
graphs of paging activity, deactivation 
time, cpu usage, real storage usage, 
operator intervention delays, channel 
utilization, and partition lockouts. De­
tail and summary reports are also pro­
vided, giving information on individual 
program efficiency factors such as vir­
tual storage required, average real stor­
age used, cpu time, deactivation time, 
paging time, and statistics on fetch/ 
load counts, number of pageins, page­
outs, page faults, and copy blocks 
required. 

Reports from INSIGHT may tell the 

dp manager that his operations staff is 
overworked, that he needs more mem­
ory, that several programs should be 
scheduled to run at different times, or, 
in the case of a graph showing no 
paging activity, that he may have more 
memory than he really needs. 

Several pages of "cook book" in­
structions describe INSIGHT installation. 
No modification to supervisor or IBM 

software is required by the INSIGHT 

system and it operates under all re-: 
leases of DOS/VS. Monthly rental runs 
$165. UNIVERSAL SOFTWARE, INC., 

Brookfield, Conn. 
FOR DATA CIRCLE 311 ON READER CARD 

Work Standards 
Written in standard FORTRAN, IMPACT 

(Improved Management Peiformance 
and Costing Techniques) provides an 
automated system of work standards, 
utilization and productivity measure­
ments, staffing analysis, and unit· cost­
ing. Given a firm's work standards and 
data· gathered on hours worked and 
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More IMS and TOTAL installations have chosen the ASI-ST Data Management and Reporting System to 
implement data base applications than any other product. ASI-ST's dominance in data base environments is 
easily explained: 

• Operates under all IBM 360/370 versions of DOS, DOS/VS, OS and OS/VS. 

• Fully supports all TOTAL, IMS and DL/1 features including TOTAL 7 and secondary indexing 
under I MSNS. 

• Permits creating and updating TOTAL and IMS data bases as well as retrieval. 

• Allows concurrent processing of conventional data files with IMS or TOTAL data bases. 

• Supported in both batch and on-line environments. 

IMS users such as American Airlines, Dow Chemical, TWA, American Can, The Hartford, Union Carbide; 
and TOTAL users like Combustion Engineering, Northwestern Mutual Life, Anheuser-Busch, Corning Glass 
Works, Eli Lilly and Holiday Inns are a few who agree ASI-ST and data base belong together. In addition, 
ASI-ST provides an unequalled return on investm'ent by maximizing the productivity of both man and 
machine. Since ASI-ST fully supports conventional data files as well as complex data bases, these benefits 
are not restricted to IMS and TOTAL users. To obtain more information contact: 

The Software Manufacturer 

April, 1977 

APPLICATIONS SOFTWARE, INC. 
Corporate Offices 
21515 Hawthorne Boulevard 
Torrance, California 90503 
(213) 542-4381 

CIRCLE 77 ON. READER CARD 195 
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& services 
production by employee, this package 
will produce! reports on productivity 
factors, budgeting for overtime, utili­
zation factors, and labor cost by prod­
uct. It is said that IMPACT will substan­
tially reduce, 'if not eliminate, compu­
tational and report preparation time 
needed for manually run work mea­
surement systems. 

The program was developed with 
help from some professors at a local 
university. Offered as a documented 
source program, IMPACT has a perpei­
uallicense fee of $5,000. Management 
application and implementation in-:­
structions, including instructions on 
developing work standards, come. with 
the system. ROBERT c. BALDWIN ASSOCI­

ATES, INC., Shoreham, N.Y. 
FOR DATA CIRCLE 312 ON READER CARD 

software 
spotlight 
Micro Basic 
NIBL (pronounced "nibble") may do 
for microprocessors what BASIC did for 
larger computers: make programming 
easy for the masses. NIBL stands for 
National Industrial Basic Language, 
which is available for this firm's eight­
bit SCIMP micros. As a new higher 
level microprocessor language, NIBL is 
an attempt to make programming the 
sci MP as easy as possible for people 
with little or no training in electronics 
or computer programming. 

NIBL is an adaptation of Tiny Basic, 
a BASIC subset for micros developed by 
Robert Albrecht and Dennis Allison of 
the People's Computer Company. Na­
tional's implementation works on 16-
bit integers. Features of NIBL include: 
the ability to address any II 0 device~ 
limited string handling; access to the 
micro's status registers; multiple state­
ments per line; and linkability to as­
sembly language subroutines. 

Like Tiny Basic, NIBL is interpretive. 
Since each statement is stored in its 
ASCII source form and must be inter­
preted each time it is executed, NIBL 

programs aren't as fast as assembly 
language programs. However, it takes 
less time to write a program in NIBL. 

And since each NIBL statement ex­
pands into many machine language in­
structions, the memory required by a 
NIBL program and the interpreter may 
be less than that required for an equiv­
alent assembly language prog1ram. 

"The NIBL language is well suited to 
control tasks as long as the user recog­
~ CIRCLE 107 ON READER CARD 

Faster Sorting 
CA-SORT has been around since 19711 
but 360 and 370 users may be interl 
ested to learn that the current release 
77 version 4.0, runs 15% to 20% 
faster than release, 76, according t( 
CharlesB.Wang, president of the firrr 
that markets the package. I 

This acceleration is attributed to c: 
"floating buffer" technique called FLO~ 
BUFF (TM) . Until now, systems useG 
fixed buffers in the assignment of stor_1

1 age areas to the internal processes, 
such as exchanging data blocks beJ

I 

tween work devices and the sort. Now
1 ~e internal buffer assignment is dy-, 

~amically' driven by the actual need 9f 
the sorting process. The concept ofl 
floating buffering has been used for 
several years in teleprocessing systems, 
but this is the' first practical sort system 
~pplication, the vendor says. ' 
',~ Other itpprqvements in the os ver­
~~on incltide" optimized 110 functions 
on svs anq MVS and selective page 
fixing to get' better use out or virtual 

nizes its .inherent speed limitations," 
says Phil Roybal, ~icroprocessor 
product manager. "While it is more 
than adequate for human interface and 
a variety of other control applications, 
it doesn't have the speed to handle 
video generation, direct control of fast 
peripherals, and so on." 

Minimum hardware for implement­
ing NIBL is the SCIMP cpu, crystal and 
support logic; 4k byte's of ROM for 

NIBL; 2k bytes of random access mem­
ory user space; a terminal and a five 
volt power supply. NIBL presently sup­
ports as much as 28k bytes of ROM or 
RAM user memorY,enough for roughly 
1,200 average lines of code. 

NIBL is available for both the older p­
channel MOS and the newer n~channel 
MOS SC/MP. For $15 you can get a 
paper tape of the language, a listing 
and a manual from Compute, Nation­
ars. microprocessor users' group: Na­
tional says it's preparing two ROM ver­
sions of NIBL: one packaged in eight 
512 byte ROMS ($295) scheduled for 
April release, and one loaded into two 
2k byte ROMS ($80) due in May. A self­
teaching manual is also due in May. 
NATIONAL SEMICONDUCT()R CORP., San­
ta Clara, Calif. 
FOR DATA CIRCLE 309 ON READER CARD 
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storage. Working storage requirements 
I have been reduced and native support 
for 3350 devices is now standard. Un­
der DOS, increased 110 overlap im­

I proves elapsed time performance. An 
I enhancement that will exploit patterns 
I in the unsorted data to further speed 

I the sort is anticipated. 
Purchase price of the DOS system is 

$5,500; for the os version $7,000. On 
a one-year lease the DOS version goes 
for $2001 month; the os version is 
$2501 month. On a two-year lease the 

I monthly rates drop 10%. One, two, 
and three year lease~purchase plans are 

I available. COMPUTER ASSOCIATES, New 
I Yoi'k,N.Y. 

FOR DATA CIRCLE 313 ON ~EADER CARD 

Multi 370 Spooler 
I Two or more 370s can share their 

spooling queues using OUR/ POWER, a 
POWER/vs enhancement. OUR/POWER 
is said to reduce the amount of spool 
disc space and increase 110 throughput 
by equalizing the usage of 110 re­
sources. For example, the system won't 
allow a printer on one cpu to sit idle 
while the other cpu's printers are 
loaded. Additionally, the: system en­
sures that a job \fjll run on the first 
available cpu, regardless of the one to 
which it was input. 

This software package consists of an 
initialization program, the OUR I POWER 
code itself, and a POWERi vs nucleus 
program. 'All code is compatible with 
the POWER/VS system supplied with 
DOS/VS releases 31, 32, and 33. The 
user may continue to run the cpu's as 
under normal POWER/VS because it's 
claimed the system makes no func­
tional changes to POWERI VS. Aside 
from performance, the only apparent 
difference will be from the operator's 
viewpoint: 'the card readers and 
punches as well as the printers will 
appear to be connected to both cpu's, 
and a queue file display executed 
simultaneously on two consoles will 
produce identical results. 

On a two year lease, OUR/ POWER 
costs $500/ month. You can buy it for 
$10,000, with a onetime $500 release 
charge for each DOS/VS release after 
31. OXFORD SOFTWARE CORP., Fort Lee, 
N.J. 
FOR DATA CIRCLE 314 ON READER CARD 

Data Entry 
Three users can independently enter 
data into pre-generated data entry 
screen formats using MULTIFORM on 
Datapoint Diskette 1100 and 1150 dis­
persed processors. ,This software in­
creases the humber of terminals these 
two systems can.' handle to three from 
one. Although, designed for diskette­
based systems, MULTIFORM will run on 
any Datapoint system with two or 
more disc driv'es. 

Nonprogrammers can create ,data 

April, 1977 

,entry formats with a variety of editing 
criteria for each field, Datapoint says. 
Edit criteria include field type (alpha­
betic, numeric, mixed, shift inversion, 
digit only, minus overpunch), justifica­
tion, entry restrictions, and automatic 
or manual linking to other forms. Ad­
ditional checks can be programmed on 
a per, field basis using a high level 
English structured language. These 
field programs allow arithmetic opera­
tions, data manipUlation, range check­
ing, table look-ups, check digits, com­
parisons, branching, and screen output 
oontrols. 

Data entered through MULTIFORM 
can be retrieved and modified using 
interactive control keys on the number 

pad of the main processor or the model 
361 0 MULTIFORM data entry terminals. 

Files created by MULTIFORM can be 
processed by any other processing lan­
guage that Datapoint offers, including 
RPG II, COBOL, and BASIC. The files may 
be sent to other computers using com­
munications emulators for IBM, Bur­
roughs, and Honeywell equipment. 

This data entry software is priced at 
$15 for the, program and $5 for the 
manual. DATAPOINT CORP., San An­
tonio, Texas. 
FOR DATA CIRCLE 315 ON READER CARD 

Inter-Nova Communication 
A, communications link program is 
available that makes possible Nova-to-
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N ova record level communication be­
tween programs written in the firm's 
BUS/ COBOL. 

The telephone line communications 
link may be either synchronous or 
asynchronous using standard modems. 
Data General controller boards handle 
the full- or half-duplex (with or with­
out modem control) communication 
at speeds from 110 to 9600 baud. 

Multiuser communication is avail­
able; files can be opened, closed, and 
data manipulated without interruption 
to other on-line users. All message for­
matting, . character manipulating, time­
outs, and retries are handled automati­
cally by the system at the driver level. 
The user needs only' to write short 
(about half a page) sender and re­
ceiver programs to read and write the 
files at each end of the link. Files desig­
nated as multiuser have a record level 
lockout, which prevents two programs 
from concurrently accessing the same 
record. . 

The communications link program 
is priced at $2,000 plus $1,000 per site 
installation, with a minimum of three 
sites per installation. INFORMATION 

PROCESSING INC., Winter Park, Fla. 
FOR DATA CIRCLE 316 ON READER CARD 

Boldface Printing 
If bigger is better, then BOLDFACE/ 3 800 
is a move in the right direction. This 
field developed program runs on IBM 
370s, producing half-inch characters 
on 3800 printing subsystems. The 
system may find use in text process­
ing, large graphics preparation,' com­
puter-printed addressing, and pr-ep­
aration of computer output for the 
visually handicapped. Other potential 
uses include supermarket shelf labels, 

rwxyz! 
warehouse pick tickets, and educa­
tional material. 

BOLDFACE/3800 offers a 52 charac­
ter set that includes alphabetic capitals, 
numerics, and common punctuation. 
Centering of output, left or right justi­
fication, selective underscoring, varia­
ble character width, expansion or 
compression of printed output, and in~ 

Channel Programming 
Workshop 

csf: PRESENTS THREE 2-DA Y 
WORKSHOPS ON ONE OF ITS MOST 
PRACTICAL COURSES: EXCP CHANNEL 
PROGRAMMING. 

From the workshop, students will: 
• Gain an understanding of how the hardware 

and software function; 
• Learn to write channel programs to access tape 

and disk; . 
• Understand how to write an access method for 

an "unsupported device;" 
• Follow the flow of lOS - both the logic and 

associated control blocks; 
• Debug core dumps which contain 1/0 errors. 

FROM THE VIEWPOINT OF OS, VS/l, SVS, AND MVS. STUDENTS 
ATTENDING ARE EXPECTED TO HAVE A WORKING KNOW­
LEDGE OF ALC INCLUDING GET/PUT/DCB USAGE. 

The fee is $200 for the 2-day workshop to 
be held in New York, May 5-6 

Washington D.C., May 16-17 
Chicago, May 23-24 

To register, call or write 
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REGISTRAR -COMPUTER SCIENCE EDUCA nON 
. 1844 SOUTH HUDSON 

TULSA, OKLAHOMA 74112 
918 835-1464 

(Additional Information Available) 
CIRCLE 106 ON REAoEJrCARD 

termixing of ten-pitch characters with 
half-inch printing are all possible with 
the system. 

Written in System/370 assembler 
language, the system runs under os/vsl 
release 5.0, os/vs2 release 3.7, and 
JEs2 release 4.0 or JEs3 release 2. The 
program may be called from COBOL, 
assembler, or PL/l programs. Any 
3800 used to print the boldface output 
must have 127 write able character gen­
eration storage positions (feature code 
number 5401). 

The program has a license feel of 
$ t 45/month; monthly charges are 
waived after the billing of 12 consecu­
tive months. IBM CORP., White Plains, 
N.Y. 
FOR DATA CIRCLE 317 ON READER CARD 

PL/1 
Re-entrant use of memory, cpu, and 
I/O resources make R&D/ TOOL, a PL/ 1 
compiler, 50% to 80% more efficient 
than the standard PL/ 1 optimizing 
compiler (release 2 or 3) during the 
compilation and link editing of pro­
grams, this vendor states. An addi­
tional 5 % reduction in machine over­
head is also claimed. System turn­
around may improve from 5 % to 
25 %, depending on system charac­
teristics. 

This compiler also reduces the 
amqunt of vs mapping for 1/0 opera-
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tions, reduces the number of resident 
pages needed to avoid disc thrashing, 
and reduces the overhead for spooling 
support and HASP. 

Installation takes less than 30 min­
utes, and the compiler's operation is 
transparent on any 360 or 370 running 
OS/MVT, OS/MFT, vsl, vs2, vs2.2, or 
vM/370, according to the vendor. No 
system software supplied by IBM or 
SHARE is replaced or modified. 

COBOL and FORTRAN counterparts to 
R&D/ TOOL are under development. 
R&D/TOOL has' a $1,985 perpetual li­
cense fee, which' includes the first 
year warranty and updates. Qualified 
360/370 sites may arrange for a free 
30-day demonstration. ODYSSEY SYS­
TEMS, INC., Cambridge, Mass. 
FOR DATA CIRCLE 318 ON READER CARD 

Cobol Cross-compiler 
At$100,000 this COBOL cross-compiler 
for minicomputers may not be for an 
installation with one or two minis, but 
it maybe just the thing for a firm with 
a large distributed processing network 
in the developmental stage. 

Each cross-compiler is tailored for a 
given target machine and operating 
environment. Specifications of the 
source language, a' "rich" ANslevel 2 
COBOL with extensions such as network 
communications capabilities, and speci­
fications describing the target machine 
are fed to a meta-compiler on a 
DEC/ System 10, and a COBOL cross­
compiler that runs on the DEC lOis 
the output. A 370-based meta-compiler 
which will generate a 370-based cross­
compiler is in the works. 

International Computer Technology 
(previously International Computer 
Trading) says it can provide this prod­
uct for your specific host and target' 
machines in about 90 days at a typical 
cost of $100,000. ICT CORP., San Fran­
cisco, Calif. 
FOR DATA CIRCLE 319 ON READER CARD 

RPG Documenter 
KWIC II is a system~level documenta­
tion aid for System/3 and /32 RPG II 

users. When fed control cards and 
source programs, KWIC constructs a 
directory of files and the programs'that 
reference them, a directory of pro­
grams and the files they access, a listing 
of record and block lengths, and basic 
record layouts. The system also pre­
pares source code and control card 
listings and run sheets. ' 

Installations with systems under de­
velopment may be interested in leasing 
the system for one year at $150/month. 
If you've got your system up and run­
ning you can get it run through KWIC 
for about $200. KATWIL INTERNATION­
AL, Computer Services Division, War~ 
renville, Ill. ' , 
FOR DATA CIRCLE 320 ON READER CARD :fi: 
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There's no end to the career opportunities in the 
extensive data processing operations at The 
Travelers. 

Programmer Analysts Systems Analysts 
Software Programmers 

Present openings call for 2-5 years experience 
in COBOL,BAL or macro assembly language, ' 
large scale IBM computers, OS/VS, JCL, TSO, 
IMS/DLI. ' 
These positions offer the challenge and stimula­
tion of a sophisticated ED P environment com­
bined with, liberal, large company financial 
benefits. Located in central Connecticut, we are 
minutes away from country living and an easy 
drive from the best cultural and recreational 
areas in the East. 
Please send your resume and salary history to 
Tom Lodge, Personnel Department. D,M 

The Travelers Insurance Companies 
1 Tower Square 
Hartford, Ct. 06115 
'An equal opportunity employer M/F 
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Engineers and Programmers 

IF YOUR CAREER, 
DOESN'T MEAN ANYTHING TO YOU, 
DON'T READ THIS AD!!! 

NCR's Terminal' Systems Division in Millsboro, Delaware is aggressively advancing the 
state-of-the-art in retail systems. Currently underway are a number of engineering pro­
grams investigating new architectures that will be used in future POS terminals. Career 
opportunities exist for ENGINEERS and ENGINEERING PROGRAMMERS interested in 
microprocessor/minicomputer technologies. Skills possessed should include knowledge of 
microprocessor/minicomputer systems to include both application and peripheral control 
programming. Ideal candidates will possess a degree in Electrical Engineering or ~om. 
puter Science with varied experience. Listed below, are a few of our current openmgs: 

• SENIOR'SYSTEMS PROGRAMMER 
• SENIOR MANUFACTURING/ 

TEST EQUIPMENT ENGINEER 
• SOFTWARE/FIRMWARE PROGRAMMER 
• SOFTWARE EVALUATION ENGINEER 

If you're interested in career opportun!ties, please send your resume with salary require-
ments to: . 

Ron Tull, Dept. D-4 
Terminal Systems Division-Millsboro 
NCR Corporation 
P.o. Box 607 
Millsboro, Delaware 19966 

An Equal Opportunity Employer 
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MARKETPLACE 

RPG/RPGII TO COBOL 
Package accepts Sys/3 RPGli, MOD 20 DPS 
RPG, 360/370 DOS and OS RPG and can 
produce either DOS or OS ANS COBOL. The 
package achieves a high percentage (98· 
'100%), of automatic conversion. Dataware 
offers 2 serv'ice forms: Clean Compile and Full 
Implementation. Lease and License 3re also 
available, " 

We also have translators for: 
• AutocoderISPS-To-COBOL 
• EasYC0ger/Tran.To·COBOL 
• BALI ALC·To·COBOL 
• PLl1~To·COBOL 
• Autocoder (7070)·To·COBOL 
• COBOL·To·COBOL 
• RPGlRP~II·to.PLl1 

B
' DATAWARE INC. 

495 Delaware Street ' II Tonawanda, New Y?,k 14150 
, ,(716) 695·1412 
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COMPUTER SUPPLIES INVENTORY 
, The computer supplies inventory system pro­
vides an orderly and accurate method for 
maintaining an inventory of computer sup­
plies or most .any other item 'that may be 
given a number. The system permits the user 
to exercise close control of Inventory. In to­
day's tight paper market, this system can be 
of greatvalue to the data processing manager 
allowing him ,to 'control costs and order items 
based on history and usage information. The 
computer supplies inventory system has a 
complete file maintenance and reporting 
capabilities and provides inventory valuation 
automatic order and usage data and vendor 
and receiving' information. The reports pro­
duced by this system are: vendor, inventory 
stock status, inventory transaction, edit and 
file maintenance, new orders, 'stock received, 
stock usage, outstanding orders, inventory 
WTD, MTD! and YTD usa~e and dollar costs 
reports. ThiS system is wntten in ANS-COBOL 
and is sold in source program form. The pur­
chase price of the system is $1,500' and in­
cludes complete comprehensive user docu­
mentation, installation, instructions, and op­
tional onsite installation support. The com­
puter supplies inventory system 'is currently 
being used by more than 15 companies in 
the United States. ' 

diVERsiREd.al~ 
240 Stoneridge Road, Suite 406, Columbia, South 

Carolina 29210-Phone: 803·798·2876 
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Financial Software 

MSA'S Software 
systems*helped 
our-clients 
manage well ' , 
over three trillion 
dollars'in asSets' 
I~~t year alon'e.' 
Ifyou~d like to find out how 
our full line of financial soft­
ware systems (as well as the 
people we have in the field 
supporting them) can herp 
you manage every aspect of 
your business, call Marge 
Kimbrough at (404) 262-:-2376 
or send us this coupon. 

----==.= 
l~~~~r ------ --- -- -- -----====~~= --,- - ----..-, ~-~ ~..-.... -----.--------..-----~--THE FINANC~AL SOFTWARE COMPANY 

Management Science America, Inc. 
3445 Peachtree Road, N.E. 
Dept.J-13 . ' 
Atlanta, Georgia 30326 
(404) 262-2376 

Chicago 312-986-2450; 
Los Angeles 213-822-9766; 
New York 201-871-4700 

'1 am interested in: General Ledger / 
Personnel Management and ' 
Reporting / pc:iyroll Accounting / 
ALLTAXTM / Supplies Inventory Control 
and Purchasing / Accounts Receivable / 
Accounts Payable / Financial 
Information and Control/Fixed Asset / 
Property Accol,lnting, .. 
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VSAM LOAD 

CFO II 
IMS VSAM UPDATE 

62 CFO 

Report Writer. Database Utility 

Intelligent Utility. Mini·ianguage 

Increase Programmer ProductivitY 
Reduce Turnaround Time 

Q!JIIgob 
THE PERFORMANCE EXPANDER 

In use by over 30p companies. Three con· 
secutive years on "Datapro Honor Roll." 
ICP Million Dollar Software'Club. 
Call Bob at (513) 435·9514, send your card 
with this ad, or write for more' details. ' 

VSAM RANDOM VSAM SEQNTL 

ISAM OTHER DA~E'BASES DBOM!, 

SYSTEM SUPPORT SOFTWARE, INC. 
5230 Springboro Pike. Dayton, Ohio 45439 
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PDP-11 
Cross Assembler 

Compata's X-11 Cross Assembler per­
mits assembly of PDP-11 programs on 
any host computer that supports ANS 
FORTRAN. 

o Syntax compatible with MACRO-11 
assemblers 0 Full macro capability 0 
Output listing in MACRO-11 format 0 
Relocatable .object file output compat­
ible with LlNK-11 0 Annotated source 
code and test program delivered on mag 
tape 0 Educational and multiple site dis­
counts 0 3~-day trial period 0 User's 
Guide available upon request. 

For further information, contact Director 
of Marketing. 

COMPATAw;'~~Te:K' 
6150 Canoga Avenue, WooCliand Hills, 

California 91367 (213) 884-5400 

, CIRCLE 165 ON READER CARD 

RSTS/E 
ON-LINE APPLICATIONS 

SPECIALISTS 
• Manufacturing Control 

• Distribution Management 

• Accounting 

• Powerful System Tools 

• Data Base Manager 

• High Level Programming Language 

• CRT Text Editor 
Utility Programs 

Don't "reinvent the wheel." Contact liS con­
cerning any of these specialty areas. 

INTERACTIVE 
INFORMATION 
SYSTEMS ' 
P. O. Box"37403 
Cincinnati, Ohio 45222 
(513) 761-0132 
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@4 -® ®~ -® 
JOB ACCOUNTING DISK SPACE MANAGER ' 

A low cost accounting system deSigned to inform 
you how your computer is being used and how to 
make better use of system resources. 
The Westinghollse Job Monitor provides Job Account­
ing information for DOS, DOS/VS and/or POWER/VS 
installations. Captured information is, put, into com­
prehensive reports which provide systems. opera, 
tions and management personnel with the, following: 

• 'Daily Job stream and Partition Activity 
• CPU Hourly Activity 
• Graphic Analyses of Overload Conditions and 

Machine and Device Avai!ability 
• Start I/O and Paging Summaries 
• 30 Day Statistical Summaries 
.POWER/VS Statistics By Day and Job 
• New Charge Back Capabilities for Cost or 

Profit Centers 
• Free Trial Available 
The complete package is provided requiring no spe­

cial education ,or programming costs and no dedica· 
tion of hardware units. One time charge for purchase. 

20% AYERAGE DISK SPACE SAVINGS 

This automatic' disk space managing system uses 
low system overhead techriiques to allocate and keep 
up with permanent and/or temporary (work) files for 
di:;k devices. ' , , 

FREE YOURSELF. FROM NEEDLESS bosjvs 
SPACE ~ANAGEMENT HASSLES AND WASTE 

• Automatic disk file space allocation 

No modifications to standard DOS/VS 
JCL software ' , I"~ 

• Automatic'or user controlled'~elease of space 

• Any or all portions Of disk area managed 

• Free trial available" 

JOIN THE MORE THAN 3000 USERS OF WESTING­
HOUSE SOFTWARE THROUGHOUT THE' WORLD 

Operating Software Packages Operating Software paCka'ges 
Westinghouse Electric Corporation • Westinghouse Electric Corporation 
2040 Ardmore Blvd. ~ , 2040 Ardmore Blvd. 
Pittsburgh; Pa. 15221 Pittsburgh, Pa. 15221 
(412) 256·5583 (412) 256-5583 

®~4~--------------------~_.® ®~4~--------~----------~_.® 
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CONVERTING DOS-TO-OS? 

, THE FOCUS SOFTWARE SYSTEM INCLUDES, 

COBOL CONVERTER 
FOCUS CONVERTS ALL DOS COBOL TO FULL 
OS ANS COBOL' , 

JCL CONVERTER 
FOCUS CONVERTS DOS JCL TO PERFECT OS 
JCL 

DOCUMENTATION 
FOCUS PRODUCES COMPLETE OS OPERA­
TIONS DOCUMENTATION 

, Experienced, Proven, Tested and 
Implemented. 

Full Support, On Site Installation And 
Briefing Sessions. 

WRITE OR CALL TODAY FOR 
, MORE INFORMATION 

~
. RKAY 

. COMPUTER, INC. 
. . . 24 Manor House Road 

. Newton Centre, Mass. 02159 
(617) 964-1894 

CIRCLE 1S0 ON READER CARD 

April, 1977 

CIRCLE 169 ON READER CARD 

IT's 8.5.* 
Program your mini (any'mini) in COBOL 
We know the trick 
We generate, compilers no~ build them, so ••• 

• You can have a full ANS COBOL System 
that: 
~Compiles on a 370 (or 1) 
-Generates small and efficient object code 

to execute on your mini ' 
-Has the exact COBOL language standard 

you want . 

• The development is obviously 
-Painless 
-Quick 
-Reliable 
-Inexpens!ve 

• You' can change your mind about the lan­
guage you want, even about the mini you 
want • 

• Our way is beautifully simple 

• And, we've done it before 

*Beautifully Simple 

ICT Corporation 
465 California St. 

" San Francisco, CA 94104 
(415Y 788-5277 

CIRCLE ISS ON READER .CARD 

A practical reference volume 'which shows to 
fully document a computer system. Simplifies docu­
mentation through sample formats of key do.cuments. 
Develops a system through six key stages. Excellent 
tutortal for implementation of federal standard GuittB~ 
lines -'or Documentation of Programs and Automated 
Systems (FIPS 38). Adopted by Delaware for state-
wide implementation. . 

The TECHNOLOGY PRESS. Inc. 
Box 125 DMA. Fairfax Station. VA 22039 • 
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SOFTWARE 
MARKETPLACE 

Simulation Modeling and Data 

Fitting Program 

Helps you study and analyse kinetic 
mathematical or biological models. 

Also does statistical and numerical analysis. 
and can be used as a simulator. 

Order SAAM25 today---PB-238 369/CPM 
$175 ($350 outside North American continent) 
from: 

NTIS National Technical Information Service 
U. S. DEPARTMENT OF COMMERCE 
5285 Port Royal Road 
Springfield, Va. 22161 

For more information on this and other computer 
products contact Frank Leibsly at (703) 557-4763 
or write him at the address above. 
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SUPER SOFTWARE AIDS 
Our preprocessors are the answer to struc­
tured and goal directed programming prob­
lems in COBOL and FORTRAN. Developed at 
Volvo Flygmotor, SCOBOL and SFORTRAN ex­
tend COBOL and FORTRAN control structures 
with while-do-enddo, fully nestable if-then­
else-end if, select case-endcase, and 5 others. 
The preprocessors, written in COBOL and 
FORTRAN, translate the extended languages 
into semantically equivalent standard COBOL 
or FORTRAN. Each system includes a format­
ter which indents programs to reflect their 
structure and performs other editing func­
tions. The systems cost $850 each and are 
supplied In source form-SCOBOlt ANS 
COBOL or SFORTRANt ANS FORTRAN. They 
are currently being used for production pro­
gramming on IBM, DEC, Burroughs, and CDC 
computers. 

Software Consulting Services 
901 Whittier Drive 

Allentown, Pa. 18103 
[215] 797-9690 
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Get the fallious 
MMS General Ledger 

and Financial 
Reporting S,stellis 

or Payables, Receivables, 
Payroll, Net Change MRP 

• Over 500 Users 
• 90 Fortune's 500 Companies 
• Automatic Budget Generation 
• Cost Accounting 
• ExceptionNariance Reporting 
• Statistical Accounting 

• Graphics ... and more 

~Yb\1JmR® 
~~@~ 
Registered Trademark of Software International 
Elm Square. Andover. Mass. 01810 (617) 475-5040 
New York (914) 332-0040 'Chicago (312) 729-7410 
San Diego (714) 292-9833 Toronto (416) 862-0521 
Philadelphia (302) 995-7101 Dallas (214) 233·5856 

Washington, D.C. (301) 770·6460 
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Ho\V to get at 
the heart of the 

information puzzle 
One of the problems facing decision-makers is 
the glut of data. How to get it, move it around­
how to change it into information-can be a real 
puzzle. 
RAMIS provides all the facilities needed for the 
economical design and operation of information 
systems in batch, remote job entry and time­
sharing environments. 
;:. Complete and automatic data base 

: " management technology 
• An English-like language for report 

preparation 

• A nonprocedural language for 
processing and validating transactions 

• A data base interface for procedural 
languages 

• An executive to control complex 
sequences of RAMIS routines· 

RAMIS lets DP professionals· build complex 
systems in one-fifth the time while permitting 
management staff to tap corporate data bases 
without putting unnecessary pressure on the DP 
department. 

rilRiis Mathematlca Products Group P.O. Box 2392 Princeton, N.J. 08540 (609) 799-2600 
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DP MARKETPLACE 

This 
. Publication •••• 

is Available in 
MICROFORM 

For Complete Information 

WRITE: 

Dept. F.A. 
300 North Zeeb Road 
Ann Arbor. MI 48106 
U.S.A. 

University 
Microfilms 

International 
Dept. F.A. 
18 Bedford Row 
London, WC1 R 4EJ 
England 
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FOR SALE 

IBM 
370'158 

ALSO 

370/135 & 145 
CPUs • MEMORY· PERIPHERALS 
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SALES REPRESENTATIVES IN 
MEXICO AND SOUTH AMERICA 

Make more money in the fast growing 
small computer market. Well-established 
manufacturer seeks qualified Sales and 
Support Representative in Mexico, and in 
South America, primari Iy the Andean Pact 
countries of Venezuela, Colombia, Chile 
and Peru. 

We offer quality hardware and software 
products, and competitive prices. If you have 
a financially sound organization. and the 
abi lity to provide the necessary pre- and post­
sale backup, this is an outstanding 
opportunity for you to join a multi-million 
dollar business. 

Those interested should send a letter 
outlining company history, a list of principles 
served, and a recent statement of financial 
condition to the box number below. All replies 
will be held in strictest confidence. 
Box No. E-3-1, Datamation, 35 Mason St., 
Greenwich, Ct. 06830 
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INTERESTED COMPANIES, 
CONSORTIUMS, OR INDIVIDUALS 

STATE OF CALIFORNIA 
TO SEEK BIDS FOR PROCESSING 

MEDI-CAL CLAIMS 
SCOPE: 
2.8 million persons eligible for Medi-Cal bene­
fits monthly. 
IAverage annual volume of claims-35 million. 

/

'Total cash flow for medical services $3 billion 
under a current administration contract of $40 
million. 
CONTACT: 
Department of Health by April 15, 1977. 

ATTENTION: 
John Hagerty, Assistant Project Director 

Medi-Cal Procurement Project 
Department of Health 

714 liP" Street 
Sacramento, CA 95814 

Telephone: (916) 322-7587 
332-7601 
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SYSTEMS 
PROGRAMMERS 

Where The Future Is Now! 
Metropolitan has a number of exciting 

career opportunities available for pro­

fessionals with large scale IBM and 

Honeywell 6000 Level 66 expertise in the 

following areas: 

• Teleprocessing 

• Operating Systems 

• Data Base Management 

• Hardware Evaluation 

Candidates should have at least one year 

of BAL coding and experience with IBM 

access techniques and/or. equivalent ex­

perience with GMAP in Honeywell 6000 

environment. 

Write, in confidence to: 

Robin Seligson, 
Employment Services 

Metropolitan 
Life I nsurance Co. 

1 Madison Ave., 
New York, N.Y. 10010 

Qualified candidates will be 
contacted for an interview 

An Equal Opportunity Employer 
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SR. SCIENTIFIC 
PROGRAMMER ANALYST 

We are seeking a responsible individual with 
a mini.mum of ~hree years s~ientific pro­
gramming expenence on major computer 
systems utilizing FORTRAN. Knowledge of 
.COBOL and IMS a definite plus. Degree 
preferred. 

Responsibilities will include the analysis, 
design, development and implementation of 
scientific-oriented computer applications. 

We of~er an excellent compensation and 
benefits program and a professional growth­
oriented work environment. Qualified appli­
cants should submit resume including sal­
ary requirements to: 

Joan E. Efford 
ICI United States Inc. 

Wilmington, Delaware 19897 

® 
an equal opportunity employer m/f 
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PROGRAMMER/ ANALYSTS 
& SYSTEMS ANALYSTS 

$18-24K Start 

Intermediate to 
Senior Level 

If you can answer 
these 5 questions 

off the top 
of your head, 

you're the person 
we want to 
speak to. 

FOR DETAILS 
PLEASE SEE OUR 

FULL PAGE AD 
ON PAGE 7 

MANUFACTURERS 
HANOVER 

An Equal Opportunity Employer, M/F 

POSITION DESCRIPTION FOR THE 
SYSTEMS SPECIALIST FOR 

MINI-COMPUTER SYTEM 
This person will be responsi:Jle for the opera­
tion of a sophisticated hands-on mini-com­
puter system, the maintenance of the com­
mercial software, the development of new 
applications software, and making arrange­
ments for hardware maintenance by engi­
neers. The system serves a number of pro­
fessional researchers working in the areas of 
Aeronomy and Space Physics, and it is used 
for both interactive and real time tasks. The 
Systems Specialist will be an interface with 
the users concerning how to use the system; 
users will run their own programs. This per­
son must have a good knowledge of operating 
systems and utilities software, and be able to 
communicate well and work well with many 
people. Contact Drs. J. P.. Doupnik or L. R. 
Megill, Center for Research in Aeronomy, 
UMC 41, Utah State University, Logan, Utah 
84322, by 30 April 1977. Utah State University 
is an Affirmative Action/Equal Opportunity 
Employer. 
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University of Massachusetts/Amherst 
Staff Associate--

Data Base Administrator 
. Management Systems 

Position Available. Master's degree or equiva­
lent professional experience. Previous experi­
ence and utilization of a data base manage­
ment systems in an academic environment. 
Five years experience in programming and at 
least one year in application systems design 
and analysis. Previous experience and knOWl­
edge of college or university administration. 
Ability to work well with people in varied or­
ganizational relationships. 

Please send resume to Bard F. White, Director, 
Management Systems, University of Massa­
chusetts, Whitmore Building, Amherst, MA 
01003. All resumes must be in by May 6th, 
1977. 

The University is an Affimative Action/Equal 
Opportunity Employer. 

DECwriter II 
MODEL LA36 PRINTER TERMINAL 
10-15-30 CHARACTERS PER SECOND 

REMOTE OR CONSOLE USE 
132 PRINT POSITIONS 

$1,645 each 

DECscope 
VIDEO DISPLAY TERMINAL 

MODEL VTSO 12 LINES, 80 CHARACTERS 

$1,095 each 
MODEL VTS2 24 LINES, 80 CHARACTERS 

NUMERIC PAD. HOLD-SCREEN MODE 

SPECIAL FEATURES 

$1,795 each 

DECprinter I 
MODEL LA180 HIGH-SPEED PRINTER 

180 CHARACTERS PER SECOND 
132 PRINT POSITIONS 

$2,795 each 

100% EQUITY RENTAL PLAN 
DECwriter $150 month 
VT50 DECscope 100 month 
VT52 DECscope 165 month 
DECprinter 260 month 

FULL OWNERSHIP AFTER 12 MONTHS 

QUANTITY DISCOUNTS 
AND LEASE PLANS AVAILABLE 

OPTIONAL FEATURES 
INSTALLED WITHOUT CHARGE 

WE ALSO MARKET ACOUSTIC COUPLERS 
AND DIGITAL CASSETTE UNITS 

CIJ lRANsiVETCoRP 
2005 ROUTE 22, UNION, N.J. 07083 

201-688-7800 
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IISycor service keeps my 
network uptime to 98.5%: 

Bill Dierkes, VP Information Systems, 
The Keebler Company. 

The Keebler Company, second 
largest producer of cookies and 
crackers in the U.S., has six bak­
eries and 63 distribution centers 

: serving 90,000 retail outlets. 
Keebler's sales force of more than 
1200 used to mail 40,000 orders 

I per week to the 63 distribution 
sites, where processing and in­
voicing were done manually. The 
problem was, these orders weren't 
getting processed fast enough. 

The installation of Sycor intelli­
gent terminals changed all that. 
And established a new set of order 
processing standards. Operating 
at peak efficiency, invoices are 
now transmitted from the CPU 
back to the branch locations the 
same day orders are received. 
Keeping up this level of perform­
ance demands terminal and serv­
ice reliability. 

Keebler puts Sycor to the test. 
After a year of operation, Infor­
mation Systems VP Bill Dierkes 
wanted to know how reliable Sy­
cor terminals and service were. 

"I conducted a survey of 61 of 
our Sycor terminals from Decem­
ber, 1975 through May, 1976. 
Some of the terminals were in 
out-of-the-way places like Minot 
and Fargo, North Dakota; Billings, 
Montana; and Pocatello, Idaho. 

Places where service might be a 
problem. 

"What I found out really 
amazed me. Naturally I expected 
the terminals to be reliable, and I 
expected Sycor to back them up 
with good service. But even I was 
surprised to find that, when a sta­
tion went down, 80% of the time 
it was back up again in four hours 
or less. And 95% of the time in 
eight hours or less. 

"When you consider that each 
location uses the terminal an aver­
age of eight hours per day and 
that there are 127 working days 
in the six-month period surveyed, 
the total system was up 98.5% of 
the time:' 

A Sycor intelligent terminal 
is a management tool. 
Beyond fast maintenance and 

reliability, Bill Dierkes has 
found many other benefits froin 
his network of Sycor intelligent 
terminals. 

"Price, ease of installation and 
the Sycor terminal's ease of op­
eration were other factors I con­
sidered. But the real benefits 
emerged when the system was 
installed. As soon as it was up and 
running we were able to reduce 
order processing labor by 75%, 
inventory by 15%, and process 
40,000 accurate invoices per 
week. My Sycor system is a real 
management tool. 

"We're extremely satisfied at 
Keebler with the overall perform­
ance of Sycor terminals. And the 
people responsible for maintain­
ing them:' 

Put Sycor to work for you. 
To find out how much Sycor intel­
ligent terminals and responsive 
service can mean to your net­
work's efficiency, contact Bill 
Newell, our national sales man­
ager, at Sycor, Inc. Corporate 
Offices, Ann Arbor, MI 48104. 

Better yet, call one of our near­
by sales offices. We're listed in 
the Yellow Pages under "Data 
Processing Equipment:' 

Sycor puts computer power where the work is. 

syeOR 
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Just Out! 
The New 

Call for your FREE copy today! 

Source Edp's 1977 Computer Salary 
Survey is now available. This 
authoritative and up-to-the-minute 
report will allow you to compare your 
compensation directly with 
professionals across the country 
performing the same duties you 
perform. It also examines in detail the 
strategies and techniques thousands 
of successful computer professionals 
have used to enhance their careers. 
After fifteen years of recruiting 
experience, Source Edp knows how 
you can gain broader professional' 
exposure, maximize your 
compensation and break into 
management. It's all in Source Edp's 
1977 Computer Salary Survey and 
career planning guide. 

For your FREE copy, call the 
Source Edp office nearest you. 
East 
Boston 
Greenwich 
New York/New Jersey 
Philadelphia 
Washington, D.C. 

Midwest 
Chicago 
Oak Brook, III. 
Cleveland 
Detroit 
Kansas City, Mo. 
Minneapolis 
St. Louis 

South/Southwest 
Atlanta 
Dallas 
Denver 
Fort Worth 
Houston 
New Orleans 

West Coast 
Irvine, Ca. 
Los Angeles 
Palo Alto 
San Francisco 
Torrance, Ca. 

617/237-3120 
203/869-5977 
201/687-8700 
215/665-1717 
703/790-5610 

312/782-0857 
312/986-0422 
216/771-2070 
313/352-6520 
816/474-3393 
612/544-3600 
314/862-3800 

404/325-8370 
214/387-1600 
303/773-3700 
817/338-9300 
713/626-8705 
504/561-6000 

714/833-1730 
213/386-5500 
415/328-7155 
415/434-2410 
213/540-7500 

source<::edp 
If unable to call, write: 
Source Edp 
Department D-4 
721 Enterprise 
Oak Brook, Illinois 60521 

(When writing, please be sure to indicate 
home address and current position title.) 
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If your computer ever suffers from a lapse of memory, here's what you can 
do to help: 

Always remember to use Maxell magnetic products. Because we put a 
lot of things into them to ensure that nothing ever drops out. 

Our digital cassette tope, for example, is so good some of the biggest 
OEM's in the business use'it. 

And we firmly believe that our new floppys are every bit as good. 
They're made to the ,$trictest ISO and IBM Diskette specifications. 
They're made of computer grade, super-fine magnetic materials for high 

density recording at 3200 BPI. 
And,they have a specially developed binder for 

improved particle dispersion and an incredibly smooth 
coating surface. 

So if your computer has a problem remembering 
things, contact a Maxell sales representative and ask 
about the data products with the good memories. 

But you better do it soon. Before you forget. 
Maxell Corporation of America, 130 West Commercial Ave .. Moonachie, N,J. 07074 
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ARE YOU LOOKING FOR 

.:, The challenge of an exciting job on the cut­
'~, ting edge of technology? 

• The security of a long-term jo~, with growth 
opportunity, working for a well established 

, firm? 

THEN LOOK TO 

GOODYEAR AEROSPACE Corporation 
COMPUTER SCIENTISTS 
• Math Modeling 
• Real Time Simulation 
• Software D'evelopment 

ELECTRONIC ENGINEERS 
• Digital Systems Design 
• Digital logic Design 
• Digital Circuit Design 

MECHANICAL ENGINEERS 
• Product Design & 

Development 

Send resumes to: 
D.P. Babbo 

• Stress Analysis 
• Thermodynamics' 
• Dynam.ic Analysis 

AERONAUTICAL ENGINEERS 
• Propulsion Analysis: 

Turboprop Engine/, 
Propellor Performance 

• Structural Analysis: 
Helicopters, V/STOL 

TOOL DESIGNERS 
Numerical Control Machines 
True Position Tolerancing 

Goodyear Aerospace Corporation 
1210 Massillon Road 

,Akron, Ohio 44315 

Equal Opportunity Employer M/F/H/V 
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PROGRAMMERSI 
SOFTWARE DESIGN 

'ENGINEERS 
·,~a.re,~r Opportunity 

with Harris Controls in Florida 
Harris Controls is a highly decentralized division of Harris 
Corporation; a -strong and rapidly growing communications 
and information' han~ling company with curront volume 
above the half-billior,! level. Our reputation as a leading sup­
plier of computer-centel'ed supervisory control and digital 
data acquisition' systems for the electric utility, railroad, and 
pipeline industries is further enhanced through expansion in 
Power Control Center~, and energy management systems. 

.' , 
We offer Software Design Engineers a vet'Y challenging growth 
environment, and ,the advantages of our uncrowded Florida 
East Coast location. Positions are now available for software 
engineers with a minimum of 2 years experience in real-time 
computer control applications. Engineering or computer sci­
ence majors. These positions offer a wide variety of duties 
including customizatlon of standard products for use in real­
time specific application, enhanced applications development, 
marketing support 'and development of new control algorithms 
and strategy. Experience with real-time assembly language 
and scientific FORTRAN is required. 

Please send resume in confidence with salary history to: 
R.W. Underill, Harris Corporation, Controls Division, P.O. Box 
430, Melbourhe, Florida 32901. 

mHARR1S 
COMMUNICATIONS·AND 

. . INFORMATION HANDLING 

An Equal Opportunity Employer M/F 
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Even Webster's 
Kn'c.lMs About 
GUEST 
QUEST (kwest). v~ 1. To make a search; to go on a quest. 
QUEST SYSTEMS, INC. n. 1. A corporation founded in 1968. 2. The 
largest professional recruitment firm In the U,S. functioning solely in the 
computer sciences; its client companies pay all employment fees, 
interviewing and relocation expenses., Quest is known for its deep 
personal commitment to relate to each candidate as an individual with 
Individual goals. 3. Its professional staff averages .over 6 years of 
experience in EDP recruiting (additionally, staff members have direct 
hands-on experience in programming, systems, hardware sales, etc.) 
4. Quest is presently searcfling for programmers and analysts (com­
mercial, scientific, systems software) foroyer3,SOO client companies in 
the U,S. Quest has openings in over 700 U.S. towns and cities. 5. 
Mettlodology ~ see auestsystem. ' 

QUESTSYSTEM (kwest sis'tem). n. 1. Discussing with an individual 
what he would like to be doing in light of what he has been doing. 2. 
Analyzing the realities of his objectives as they relate to the current job 
marketplace.' 3. Contact1ng client companies', and other Quest staff 
personnel to identify positions of possible interest. 4. Introducing the 
job candidate. to. his prospective employers by providing complete 
details to each about the other, ensuring the efficacious use. of 
everyone's time. 5. Arranging interviews. 6~ Ir empl0y'ment offers are 
extended, Quest assists .. in evaluating the responsibihties, compensa­
tion and opportunities (and relates tflose to the initially stated objec­
tives). The Questsystem has been working.for thousands of profes­
sionals at no expense, whatsoever. Ask your friends of their past 
dealings with Quest. Then, put the Questsystem to work for you. For 
additional information on this subject, please inquire directly to Quest 
Systems, Inc. (All inquiries/resumes received will be responded to 
immediately and in confidence.) 

IQ I !J!/~!ro~~~&mla IIB® . 
.. , Washington. D. C. 20034 (301) 229-4200 

:Baltimore: (301) 265-1177.- Philadelphia:"(215) 667-3322 
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PROGRAMMERS AND' ANALYSTS 
Free Employment Service 

Serving Northeast, Southeast and Midwest U.S. 
• Scientific and (omrnercial applications 

• Software development and systems programming 

• Telecommunications 

• Control systems 
• C~rnputer engineering 

• Computer marketing and suppo~t 

Call or send resume or rough notes of objectives, salary, location 

restrictions, education and experience (including computers, models, 

operating systems and languages) to either one of our locations. 

Or check the reader service card for a free sample resume. We will 

answer all correspondence from U.S. citizens and permane~t resi­

dents and will guarantee our best efforts in a professional and 

ethical manner to all qualified applicants that we think we can 

help. Our client companies pay all of our fees. 

- RSVP SERVICES, Dept. M 
Suite 700, One Cherry Hill Mall 
Cherry Hill, New Jersey 08002 
(609) 667-4488 

RSVP SERVICES, Dept. M 
Suite 300, Dublin Hall 
1777 Walton Road 
Blue Bell, Penna. 19422 
(215) 629·0595 

RSVP SERVICES 

Employment Agency for Computer Professionals 
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· The next time you have 
a technological problem, 

call the world! 
Now, for only $10, you can get everything you 
need to access a, billion-dollar, worldwiae 
computer system with a data bank of technol­
ogy wanted and technology for sale! You can 

I search the system with your own computer or 
teletype terminal, use ohe of the public termi­
nals maintained by Control Dat~Corporation 
in major cities throughout the world, or we will 
search the data bank for you. 

This special introductory offer to our subscrib­
ers is made possible- by TECHNOTEC, a 
technology exchange service of the Control 
Data Corporation. Compani~s worldwide use 
TECHNOTEC to buy and sell products, proc­
esses and expertise across all industry lines 
and cultures. 

You can search right from your own _ office. 
Local telephone numbers are used to access 
the system in 120 cities. TWX; Telex and satel­
lites give the system interactive communica­
tion throughout the world. Mail and telephone 
service are available if you don't have a 
terminal. 

charge is added if we conduct the sea'rch for 
you on our terminal. After buyers and sellers 
locate each other, they a're free to negotiate 
directly. TECHNOTEC does not chqrge bro-
kerage fees, royalties, etc: : 

The cost is amazingly low. You pay only $10 for 
start-up charges, instructipn manuals, etc. 
Thereafter, you pay time-sharing charges to 
search the data bank on your terminal (8-10 
dollars per search is average). A small sur-

TECHNOTEC can save: your c'bmpany 
thousands of dollars every year, and ~e.ep you 
up-to-date on new products and p~ocesses 
available worldwide. To get started, simply mail 
this coupon today!i !:' 

. ~ \ 

r----.,...-------------:----------~----~----;7-,---:;_-:--~-i 

I'm interested! Enclosed is $10.00 (ora company purchase order). Please send TECHNbTEC identifi'cation 
and instruction materialsi mmediately. ' 

NAME ________________________________________________ ~~----~~-

TITLE-

COMAANY ________________________________________________ __ 

ADDRESS _______ --'--_________________________ _ 

CITY ___________________ STATE ________ _ __ __ -,--ZIP ___ _ 

Send To:, 
Datamation, c/o TECHNOTEC 
p.o. Box 1985 • Twin Cities Airport Branch· St. Paul, MN 55111' L __________ ~ ______________ ~ ____ ~ ___ -------~---~ 
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VERSATILITY & EASY OPERATION 

YOU FLIP FOR. 
Other store and edit units take extensive program­
ming and long hours of operator training to do what 
DataMaster II does with the flip of a switch ... 

FLIP: You're OFF-LINE saving computer time 
and working with any asynchronous ASCII 
terminal. 

FLIP: You're ON-LINE communicating with the 
computer through any RS232 modem. 

FLIP: You're RECORDING on a floppy disc with 2431 
addressable lines of up to 128 characters 
each - adding more than 311K to your ter­
minal's working storage. 

FLIP: You're SEARCHING and random ACCESS­
ING any word or phrase in 1 second max. 

FLIP: You're ED.ITING, including backspace erase, 
inserting or deleting words and characters, 
shortening or lengthening lines, and more. 

FLIP: You're SPECIAL, select \an option like IBM 
5100 compatibility, Automatic Sorting, ATS/ 
APL compatibility, Automatic Formatting and 
many more. 

You'll flip over OataMaster's other features too -
digital line display, address key pad, line word 
character keys, complete remote control, printable 
line 10, switchable baud rates, c;tnd more ... all 
designed for versatile and easy operation. 

Call or write for more information today! 

~~B 
western telematic inc. 
3001 red hill ave., costa mesa, ca. 92626 • (714) 979-0363 
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ASK 
CONTROL 

DATA 
about career opportunities for computer professionals 
who possess a degree and/or equivalent experience in 
any of the following areas. 

APPLICATIONS 
Positions available for those ~ith software experience 
in real time process control and energy management 
systems. Should have experience using Assembly lan­
guage or Fortran. Prior experience with mini-computers 
or the CDC 1700 system desirable. Other positions avail­
able in graphics support and business applicat;ons. Ex­
perience with the CDC 600017600 systems and know'­
edge of SCOPE, KRONOS; NOS or· NOS/BE required, 

DEVELOPMENT 
Our mainframe and peripheral software development 
divisions have opportunities in mainframe operating 
system design, graphics software development and 
mass storage system design. Prefer experience with one 
of the following languages and/or operating systems: 
Fortran and Assembly language, NOS/BE, MASTER, 
KRONOS, SCOPE and IBM OS and VS operating 
systems. 

MARKETING SUPPORT 
Candidates should have experience with Control Data 
products in either large systems-600017600, CYBER 
70/170 series or small systems-1700/CYBER 18. Knowl­
edge of either SCOPE, KRONOS, NOS or NOS/BE is 
required. Positions are available for on-site systems sup­
port to large scale computer users, providing technical 
assistance, liaison and programming consultation. P()Si­
tions are also available providing pre and post sales 
support to marketing. 

SYSTEM PROGRAMMERS/ 
ENGINEERS 

Ideal candidates should have in-depth· experience in the 
development and maintenance of IBM systems and soft­
ware, Should also have in-depth ·capabilities in OS­
MVT/VSli YS2/SV2i vS2lMVS and VM370. Knowledge 
of 370 architecture is desirable. Positions are available 
in our development division to develop and maintain 
software for Control Data Mass Storage Systems as well 
as field locations for pre and post installation support. 

SOFTWARE ·WRITERS· 
Plan, write and maintain technical manuals to support 
standard software products. These manuals include 
system reference manuals/users guides, compiler and 
operators guides, etc. A Bachelor's Degree in Computer 
Science or Mathematics with a general knowledge of 
systems software and programming language is de­
sired. Demonstrated t~chnical writing ability is pre­
ferred. 
For immediate review of your qualifications against our 
openings, send your resume to: 

E. J. Bujalski 
Manager Corporate Staffing-D 

CONTROL DATA CORPORATION 
P.O. Box 0 HQNOn 

Minneapolis, Minnesota 55440 

&J 1::\ CONTI\OL DATA 
\::I r::J CO~OR{\TION 

An Affirmative Action Employer M/F 
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DALLAS 
Improve your future when you join E-Systems. E-Systems is a leader in 
reconnaissance and intelligence gathering systems, electronics . 
surveillance and other defense programs of a passive nature. We're a 
high technology systems company with annual sales of over $320 million. 
We market products and services in more than 40 different countries. Our 
stock is listed on the New York Stock Exchange. You'll own some of that 
stock if you come with the E-Team. 

Make a good living where the living is good. There's no question -living 
is good in the Dallas area. Our public school systems have earned '" 
national recognition for excellence. We're one of the fastest growing areas 
in the nation, yet our housing dollar still buys considerably more home in 
Dallas than it would in most other metropolitan areas. We're surrounded 
by lakes, and blessed by beautiful weather year 'round. We back 
professional, university, and high school athletic teams, and 
we support our symphony, theaters, "the civic opera and several museums. 

Product Software 
Programmers 
• As a computer science 
professional with three or more 
years of real time programming 
experience using ALe on large 
scale and 16-bit mini-computers, 
you will be involved in program 
development, design, and analysis 
for large scale multi-tasking 
systems in advanced technology 
electronics. Experience with the 
production of product software to 
support electronic systems in 
government procurements 
is highly desirable. 

• If.your background includes a 
degree in Math, Physics, or 
Engineering, with programming 
experience in Fortran or PL/1 ,.our 
in-house training program, 
emphasizing the IBM 370 using 
OS/MVT, can help you to 
significantly improve your ALe 
skills. Serious applicants are 
encouraged to respond. 

lwi E-SYSTEMS 

.. Garland Division 
An equal opportunity M/F employer 
U.S. Citizenship ReqUIred 

Software Systems 
Acceptance Test 
~ngineers. 
Positions are open for Test 
Engineers with 2'to 10 years 
experience in the formal 
acceptance testing of software 
systems. This experience should 
include the development of test 
concepts, test plans, formal test 
procedures and test software. 
Experien~e in conducting formal 
acceptance tests and the analysis 
of test results is highly desirable. 
Positions are open for personnel 
with IBM 370 software testing 
experience as well as 16 bit 
mini-computer software testing. 
Real time experience desirable but 
not necessary. 

If you qualify, send your resume with 
salary history to: 
Data Professional Manager 
E-Systems, Inc. 

. P.O. Box 6118/ 
Dallas, Texas 75222 
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Have regular 
medical check-ups. 

Give Heart Fund (1;":-) 
American Heart Association '''./( 

lipl Technical 
Publishing Company 

Arthur L. Rice, Jr., Chairman of the Board 
James S. Tafel, President 
Gardner F. Landon, Exec. Vice President 
Calverd F. Jacobson, Financial Vice President 

and Treasurer 

Thomas A. Reynolds, Jr., Secretary 
M. Jay Turner, Jr., Director of Circulation 
Paul C. Jarvis, Director of Information Services i 

Advertising Offices' I 
Eastern District Managers 
A. Treat Walker, 
Warren A. Tibbetts: Greenwich, Ct. 06830 

35 Mason St. (203) 661-5400 

New England District Manager & Vice President 
Warren A. Tibbetts: Manchester, N.H. 03104 

112 W. Haven Rd 
(603) 625-9498 

Midwest District Manager 
John M. Gleason: Chicago, III. 60611 

444 No. Michigan Ave. 
(312) 644-3970 

Western District Managers . 
Alan Bolte, Jr.: Los Angeles, Calif. 90035 

1801 S. La Cienega Blvd. 
(213) 559-5111 

James E. Filiatrault: Mountain View, CA 94043 
2680 Bayshore Frontcige Rd. 
Suite 401 
(415) 965-8222 

U.K.; Scandinavia, Benelux 
Intergroup Communications, Inc. 
Wallace K. Pon~er, European Director 
Paul D. Dimmock, Regional Manager 
31 Lyncroft Avenue 
Pinner, Middx, HA5 lJU 
England 
Tel: (01) 868 9289 
Cables: PACOM, Pinner' 

Germany, Austria, Eastern Europe 
Fritx Taeuber 
Soltauer Strasse 85 
D-314 Lueneburg 
Germany 
Tel: (041 31) 4 38 49 

France, Switzerland, Italy, Spain 
Gerard Lasfargues 
32 rue Desbordes Valmore 
75016 Paris . 
France 
Tel: (1) 288 90 22 

Japan 
Shigeru Kobayashi 
Japan Advertising Communications, Inc. 
New Ginza Building 
3-13 Ginza 7-chome 
Chuo-ku, Tokyo 104, Japan 
Tel. (03) 571-8748 

Technical Publishing Company 

11,:31 Bus;ness Magaz;nes 
Consumer Books 

~ Training Systems 

Consulting Engineer 
Datamation 
Electric Light & Power 
Plant Engineering 
Plant Engineering Directory and 

Specifications Catalog 
Pollution Engineering 
Power Engineering 
PurchaSing World 
Research! Development 
TPC Training Systems 
DBI Books, Inc. 
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Try OIJr-slinlline. 
Buy Our Leaner, Lighter, 
Easier-To-Serrice 5/10 Megabyte Drive 
We're in volume production of our new Model44B 5 and 10 megabyte 
drives, offering all these features: 

• internal power supply 
• fewer parts for maximum simplicity 
• very high reliability 
• interface, cartridge, dimensionally compatible with 

our Model 43 and 44 drives 
• ready for worldwide plug-in to 100/120/220/240 volts 
• easy to service - only 5 pcb's 
• product of the experience of over 75,000 Series 30 

and Series 40 drives in service worldwide. 

See how all this adds up to low ownership cost! Write Diablo Systems, 
Inc., 24500 Industrial Blvd., Hayward, Ca. 94545; Diablo Systems, S.A., 
Avenue de Fre, 263, 1180 Brussels, Belgium 
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Diablo 
Diablo Systems, Incorporated 
A Xerox Company 

Diablo and XEROX® 
are trademarks of XEROX CORPORATION 



10 REASONS . WHY YOU SHOULD CONSIDER 
THE MODEL ,40 OEM PRINTER FORUNDER'$2000 

INSTEAD OF ELSE'S FOR MORE. 
Not only do yye at 

Teletype charge less for 
. 9ur printers, we als9 

give you morequ~it~ 
and features for,YQu 

mOTley .. 1. Like a 
:rnod:ular, comp~c1 
d.esigTl with 
2. state-of-the-art 

CMOS/LSI tech­
nology. Don't look for I 

pedestal full of el~ctronic::s 
- .. ours are so advanced every-~ 

thirig fits inside the printer, so it I 

can be used as a stand-alone table-top 
unit. 3. Speed ranges from 200 to over 

400 lpm, 4. with exceptional reliability .. 5. We 
also offer a simplified 

EIA interface-at no extra 
cost. 6. Field maintenance is 

simple, too. Servi<::e intervals are 
2000 hours, and built-in diagnostics 

cut trouble-shooting time. 7. T4ere's naticnvvjdesE:3rvicE:3pacl<-up, 
plus an exchange repair.seJ:"yice on E3veryt4ing from printed circuit 
cards to major assemblies. 8. Print quality from our fully-formed 
characters is sharp and crisp-fro:rn.the 9riginal.to.the sixth.copy. 'And , 
we're now offering an optional block-style character font. 9. Parts 

-comIllon~ity between all threE3 printer 
. models is 8Q%, for fewerlogistical I 

problems. 10. Last but not least, the I 

model 40 printers arE3 backedbya I 

company PE3oplehavedE3pend.ed 
on for nearly 70 years. Teletype. 

TELETYPE 

f l roI ®' 
· THE TELETYPE at MODEL 40 OEM PRINTER. 

NOTHING EVEN COMES CLOSE. 
Teletype is a trademark and service mark registered in the 

United States Patent and TrademarkOffice. 
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