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The XL40 and you-
a winning combination 
The XL40 Distributed KeyProcessing® 
System is the sol ution you've dreamed 
about for your organization's distributed 
processing requirements. That's why 
we call it The DREAM Machine for 
Data Retrieval, Entry And Management
the vital components of effective 
distributed processing. 

Distributed - for responsiveness 
at the source 
Data quality improves-and costs are 
reduced-when information is man
aged by the people who know it best. 
The XL40 was designed to be oper
ated by source department personnel, 
not highly specialized operators. And 
PCC's professional education program 
will smooth the transition even more. 
I n fact, you may be very surprised at 
some of the converts to your XL40. 

Turnkey - for instant 
productivity 
It doesn't take magical machinations 
to get the XL40 up and running fast. 
Designed for simplicity, the XL40 
combines modular hardware and flex
ible, COBOL-based software to enable 
your staff to go right to work when 
the system is installed. 

Concurrent-for timesaving 
operations 
In addition to putting processing 
muscle at the source, the XL40 oper
ates concurrently. While operators are 
entering data, the XL40 can generate 
a report and communicate with your 
central computer at the same time. 
Files can be retrieved, accessed and 
updated from source departments, 
creating a real-time data base and 
providing up-to-the-minute 
information. 
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Reliable - Pertec Computer 
Corporation 
The XL40 is manufactured, marketed 
and serviced by Pertec Computer 
Corporation, the world's leading inde
pendent manufacturer of computer 
peripheral equipment and producer of 
distributed processing and data entry 
systems, with over $100 million in 
revenues. And a reputation to boot. 

Write to us today for more informa
tion about the XL40 Distributed 
KeyProcessing System-it's your ace 
in the hole. 

CMC Division 

PEIlTEC 
COmpUTEA 
COAPOARTIOn 

12910 Culver Boulevard, P.O. Box 92300 
Los Angeles, California 90009 
(213)822-9914 TVVX(910) 343-6451 



Yes, Art did develop Graphware@I: 
Specifically to improve the output 
from your electrostatic plotter. 

A typical plot could take several 
minutes to produce on-line from your 
computer, because your computer 
uses a very rigid Itcompute-bound" 
method of changing a vector format 
to a raster format. Add to that the 
asynchronous nature of computer 
output - the stopping and starting -
while the plotter waits for more data 
- and you've obviously been getting 
somewhat less than ideal plots, and 
wasting valuable CPU time. 

Graphware I has changed all that. 
Vector-end-point data is converted 
into raster data - outside of the 
computer - in a nanosecond-speed, 
control-store microprocessor. Data is 
passed directly to Graphware where 
the conversion takes place. The 
computer moves to other tasks; 

Graphware I processes the data for 
high-speed synchronous output to the 
plotter. The plots look perfect. And 
the whole process is accomplished 
two to five ti mes faster. 

The blackboard shows the old as well 
as new methods of plotting. As you 
can see, data transmission is cut to an 
absolute minimum with Graphware I. 
And, because Graphware is a dedicated 
combination of firmware and hard
ware, not just another computer with 
specialized software, it will improve 
the output of ~ electrostatic -
yours, ours, theirs. 

Simple? You bet. Efficient? There's no 
comparison. Available? Only from Art. 

~ Varian Graphics Division 
\ \f'itt1 611 Hansen Way 
~ Palo Alto, CA 94303 
varian (415) 494-3004 
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I'm Art Bliss. 
I developed a hardware vector-to-raster converter 

for electrostatic plotters. 
I call it HVR. 

Marketing wants to call it"Graphware@ I". 
You'll call it about time. 
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Because the Programmable Intelligent 
MC77 Carries the Same Price Tag 

as Many Dumb Terminals 

r-------------r ---- - .1. __ - --, - - - ---------, 
I I I I 
I I I , 

LOW·SPEED 

PRINTER 

~ -- --"----~ .............. -~ 

MEDIUM/HIGH 

SPEED PRINTER 

SINGLE DECK 

FLOPPY DISK 

t~ I ~II 
l, I ) 

DUAL DECI( 

FLOPPY DISK 

fVl!EGADATA's programmable, intelligent MC77 is designed specifically 
for users requiring programs tailored to their specific needs. Its 12-bit 
microprocessor provides a computing capability heretofore unavailable with 
dumb or comparably priced small- and medium-size intelligent terminals. 

Pt.. 4K storage capability, an 84-station keyboard, amd a 12-inch diagonal 
display are just some of the features that make the MC77 ideal for 
applications ranging from text editing and word processing to broad-based 
data transaction systems such as reservations, general data base manage
ment, and banking. 

lEach MC77 is supplied with a complete software package that is tailored 
to your specific application. NO HARDWARE OBSOLESCENCE-just 
change the software to upgrade your terminal's overall capability. 

To find out more about the MC77 and the more powerful MEGADATA 
System 700 family of terminals, call or write TODAY! 
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ME[GA)O~T!~ 
CORPORATION 
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Central Regional Office 
2 N. Riverside Plaza 

Chicago, Illinois 60606 
Tel.: 312-648-1505 

Wcntern Regional Office 
15910 Ventura Boulevard 0 Suite 800 
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Tel.: 213-990-9777 
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·A multiple choice 
A multifunction 

data en!!y ~tem 
from Data 100. 

(WARNING: there may be more than one right answer to each question) 

I. 
( a) 

(b) 

(c) 

Keybatch is: 
a multifunction intelligent 
key-to-disk data entry system. 
a brand new multifunction system 
from Data 100. 
a multifunction system which supports 
high volume concurrent batch 
capabilities. 

2. Keybatch is also: 
(a) a multifunction system offering 

stand-alone RPG for expanded user 
flexibility. 

(b) a multifunction system that can operate 
with on-line file inquiry capabilities 
( 3271 compatible) via common key
stations for both data entry and on-line 
file inquiry. 

( c) a system capable of handling 
mail sorting and other office tasks. 

3. As a data entry system: 
( a) Keybatch has up to 20 megabyte disk 

storage capacity. 
(b) Keybatch is proven with approximately 

900 units now in use. 
( c) Keybatch can be configured with 

2 to 16 keystations. 

4. fur the end user: 
( a) Keybatch meets short range goals 

such as appreciable dollar savings. 
(b) Keybatch provides for long range 

system growth. 
( c) Keybatch offers both of the above. 

S For more infonnation on 
• Keybatch, you should: 

( a) search frantically through your EDP 
literature files. 

(b) write Data 100 at 6110 Blue Circle Drive, 
Minnetonka, MN 55343. 

(c) call your nearest Data 100 sales office 
or one of the numbers we've listed. 



quiz on Keybatcli. 

Are you a 
multifUnction 

exp-ert? 
Check these 

correct answers. 
All answers but four are correct. 
1 b: Keybatch isn't brand new, was 

introduced in 1974. 
2c: Sorry, Keybatch can't do everything. 
3b: There are actually 1500 Keybatch 

systems on the job worldwide. 
5a: No need to search when we're so 

easy to write or phone. Do it now! 

(£ @ j1l ~ @ m /i.\ H n @ I~~I 

multifunction data processing 

LOS ANGELES 213/645-4300· SAN FRANCISCO 415/546-6000. CHICAGO 312/992-0850. BOSTON 617/848-6100. DETROIT 313/358-5065 • 
MINNEAPOLIS 612/941-6500 • NEW YORK 212/867-6200 • PITTSBURGH 412/391-5425. HOUSTON 7131777-4413 • WASHINGTON D.C. 7031790-5560. 
WOODBRIDGE N.J. 201/634-7800 • ATLANTA 404/455-3895 • ST. LOUIS 314/878-4911 • TORONTO 416/494-0434 • MONTREAL 5141761-5894 • 
LONDON ENGLAND (0442) 69161 • MELBOURNE AUSTRALIA 267·3544 • FRANKFURT GERMANY 72·04·71 • PARIS FRANCE 630·2144 
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Looking Back in 
CRTFlMRTICN~ 

On our 20th anniversary 

October 1957 
The prophetic prognostications of Da-
vid Sarnoff, then chairman of the 
board of RCA, were bundled into this 
issue. The former Army Brig. General 
was right on track when he predicted 
that a computer functioning as a "di
agnostic robot" would be used by fu
ture doctors in patient examination 
and diagnosis. But he obviously was 
carried away by the wonders of voice
controlled systems which he claimed 
would allow businessmen to dictate in
teroffice memos and personal letters 
into an electronic typewriter which 
would produce the correspondence 
phonetically by voice response. 

Some more down-to-earth hardware 
advances also were featured in this 
issue. The major new product high
lighted was IBM'S 70S-III Auto-Point 
Computer having an 110 rate "fast 
enough to read or write the equivalent 
of a full-length novel once every 15 
seconds." 

October 1967 
The upcoming Fall Joint Computer 
Conference was previewed in this issue. 
The annual AFIPs-sponsored show was 
expected to attract 6,000 session goers 
and 9,000 exhibit enthusiasts to the 
mammoth Anaheim Convention Cen
ter. 

Another conference played up in the 
issue was ACM'S 20th anniversary meet
ing which featured an historical session 
on the early years of computing. The 
most interesting anecdote, on dp pio
neer Dr. John Mauchly (co-inventor 
of ENIAC, the first electronic digital 
computer), was offered by the inimita
ble Dr. Grace Hopper. Telling of 
Mauchly's frustrations with the early, 
unsuccessful BINAC computer, the top 
Navy ADPer recalled a "vivid picture of 
coming in early one morning and find
ing the BINAC surrounded by coke bot
tles, and sitting in front of it, slightly 
unshaven, John Mauchly, and both 
John Mauchly and BINAC singing 'Mer-
rily We Roll Along.' " 0 
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Give us 3 minutes 

and we'll show you how 
to cure your 2501 headache 
We're that sure of our new 6501 Buffered Card Reader. Call us and we'll 
tell you more about how: 

• The buffered DOC 6501 can be installed on ANY position on the channel 
and puts an end to channel OVERRUNS. 

• The buffered DOC 6501 gently handles and increases the life of repeti-
tively read card decks. 

• The buffered DOC 6501 saves you 25% or more than a 2501. 

• The buffered 6501 can be purchased or leased NOW. 

If you aren't convinced in three minutes, we'll send you some buffered 
aspirin. With an unbuffered 2501 you'll probably need it. 

Call John Sterling at (800) 327-6424 or (305) 724-1111. 

DOCUM~lJD(Q)~ 
INCORPORATED 

Or call, Atlanta. GA (404) 955-0309; Boston. MA (617) 890-2650; Chicago. IL (312) 782-0551; D.allas. TX (214) 661-9902; Detroit. MI (313) 353-8181; Greenwich. CT (203) 869-4123; 
Hartford. CT(203) 278-2010; Houston. TX (713) 780-1432; Los Angeles. CA (714) 752-8782; Miami. FL (305) 592-9655; New York. NY (212) 695-4195; Oakbrook. IL (312) 920-0551; 
Philadelphia. PA(215) 574-0950; San Francisco. CA (415) 574-4060; Washington. DC (703) 356-2050. International Offices: London - Staines 61124; Paris 686 8207; 
Toronto (416) 622-8720; Germany 06 11/728 128; Spai n 416 87 60. 
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O.K.lntertel, 
you're Number One 
in network control. 

Whati that do 
forme? 

Good question. Simple answer: 
ATINTERTEL,NETWORK 
CONTROL MEANS MORE 
THAN DIAGNOSTICS. 
Intertel Network Control provides pro
fessional tools for professional com
munications managers to give you 
on-line management of your entire 
network. Diagnostics, restoral, and 
preventive maintenance are literally 
placed at your fingertips. In short, it 
helps you do your job better. 
It helps your company's business run 
better. Customers are serviced, new 
orders are booked, reservations are 
made, money is transferred and in
quiries are handled-all on an "on
time" basis. 
It helps your network run better by 
increasing efficiency and eliminating 

downtime. In fact, many of 
. our customers experience 

virtually 100% network 
uptime on a regular 

basis. Intertel has 
now installed 

more than 

150 Network Control Systems in both 
multipoint and distributed processing 
networks. This gives us a distinct 
advantage. Our customers. They've 
taught us that to be totally effective, 
a Network Control System must help 
them solve real problems. Our Sys
tem does this. At the same time, our 
System provides the best diagnostic 
capabilities available in the industry. 

• It permits you to pinpoint net
work problems, across town or across 
the country, with the simple touch of 
a button. 

• It lets you test a single component 
or the entire network without shutting 
down any part of the system. 

• It identifies and disables stream
ing terminals and provides automatic 
network restoral, through proven auto
matic dial backup, in minutes or even 
seconds, instead of hours. 

• It operates as well in sophisti
cated distributed processing net
works, testing outbound from con
centrators and multiplexers, as it does 
in multipoint networks. 

£ I£ 

• And it operates in networks of all 
speeds from 1200 to 9600 BPS without 
any requirement for line conditioning. 

The Bottom Line 
What does an Intertel Network Con
trol System do for you? It goes far 
beyond the diagnostic capabilities 
available from other companies. It 
gives you a complete system for 
on-I ine management that solves prob
lems that won't wait. 
At Intertel we know a lot about what 
makes data networks run better. We 
should. After all, we're #1 in Net
work Control. 

(intertel J 
#1 in NetworK Control. 

6 Vine Brook Park, 
Burlington, Massachusetts 01803 

Tel. (617) 273-0950 
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Beckman Instruments had an idea 
... ........ 11 IP 11 11 • 

that called tor devel0p-lng a new 
order service system within 90 days .•. 

When a typical customer order consists 
of hundreds, or even thousands of 
precision components, an automated 
order service system becomes a key 
element in customer satisfaction and 
future growth. 

Some would have 
called them dreamers 

According to Robert B. Thompson, 
Manager, Management Information 
Systems for the Helipot Division of 
Beckman Instruments, Inc., as the 
Helipot distributor market mushroomed, 
incoming orders outpaced their manual ' 
order service. 

So, when Beckman's ability to 
respond to customer needs started to 
drop below their standard of a 95 % 
service level, their idea was to start from 

scratch and design and implement a 
customized order service system. They 
gave themselves 90 days to engineer a 
new system that would not only 
eliminate current order service problems, 
but .adapt to Beckman's high growth rate 
projections over the next five years. 

GE system beats schedule 
by 22 days 

Because of its worldwide data processing 
network and customized programming 
capability, General Electric computing 
services was called upon by Beckman to 
assist in providitig a solid solution to 
their order service problem. 

That "solid solution", a 
customized order service system linking 
Beckman's Puerto Rico operations and 
its Fullerton, California headquarters, 

was up and running on the GE MARK 
IIl® computing network in just 68 days. 

OMNI, General Electric's order 
service software generator was the key. 
Developed by GE to drastically reduce 
the normal development and 
implementation times associated with 
order service systems, OMNI also 
provides the means to easily customize 
each system to satisfy precise input, 
processing and output report 
requirements. 

Working closely with 
Beckman's management information 
systems people, GE application 
specialists, using the OMNI software, ' 
developed a pilot system which satisfied 
approximately 80% of Beckman's total 
requirements in only three weeks! The 



General Electric computing services 
helped bring that idea to reality 

in just 68 days. . 
remaining 20 % represented customizing 
features developed by GE to complete 
Beckman's tailor made system. 

Totally compatible with 
in-house system 

The new system has eliminated customer 
service snags and enabled Beckman to 
tum around orders quickly and 
efficiendy. 

And, the system is totally 
compatible with Beckman's in-house 
data processing department. MARK III 
Service's interprocessing capability 
automatically consolidates information 
and stores it ready for transmission to the 
parent company in Fullerton. 

After evaluating several 
alternatives, Beckman's MIS staff 
detennined that a worldwide computer 

service was a sound approach for this 
application. That's when they selected 
General Electric. 

Computing services ... 
think of the possibilities 

To see how other managers have 
harnessed the power of MARK III 
Service to their ideas, drop us a note on 
your company letterhead. We'll add your 
name to our award-winning executive 
magazine "LEADER", and forward you 
a current issue. Write to: Roger Hobbs, 

General Manager, Sales Department, 
General Electric Information Services 
Division, 401 N. Washington Street, 
Rockville, Maryland 20850. 

And, the next time you have an 
idea that you'd like to bring into sharper 
focus, give our local GE Infonnation 
Services Branch Manager a call. He can 
marshal all the people, programs, net
work, and computer power e. 
you need to help you 
make things happen. 291.19 ® 

GENERAL _ ELECTRIC 
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At last. 
The small business systems 

nobodys waiting for. 

--.... ~ ... 'M~":T~_ 

... ....... ~;;..-"" 

Data General's new Commercial Systems CS/40 large applications. Plus utility software you wouldn't 
models. They don't keep you waiting because they expect on a small system. And a smart spooler that 
work the way business works. Interactively. frees up terminals so your system can do more work. 

Multiterminals, no waiting. CS/40 puts data pro- And everything else you'd expect from Data 
cessing power right where your people need it, when General. Like innovation, because we put a larger 
they needit. In a distributed network or as a stand- share of our revenues into R&D than any other major 
alone system handling multi terminal applications or computer manufacturer. Like reliability, because we 
multiple single terminal applications or both. So some make virtually everything we sell. Add attractive 
users could be updating inventory, while others enter quantity discounts, solid systems engineering, field 
orders, check payables, and process the payroll. All service and our superior price/performance a..Tld you'll 
at the same time. And managers can still access the understand why there are already over 39,000 
system any time. systems installed worldwide. 
It speaks your language. Interactive ANSI '74 ____________________ _ 

COBOL, the standard business computer language Why wait any longer? 
and the language of large computers. With its Mail to: Data General, Westboro, MA 01581 

COBOL CS/40 h · . db· d 0 Send me your Commercial Systems CS/40 series brochure. 
, as mteractIve e uggIng an 0 Send me your brochure and have your sales representative call. 

workstation management, which makes it easier to 0 Quick, I'm getting ready to purchase. Call me pronto. 

use from the start. 

Small doesn't mean limited. Three compatible 
models assure that as your company grows, CS/40 

Name 

Title 

can grow along with you. And CS/40 can communi- u,rnpany 
----------------------------------------

cate with other popular commercial systems includ- Address. Tel. 

ing our own. With features like up to 40 million 
bytes of online disc storage. And enough memory for ©DataGeneralu,~tion, 1977 ____________ DM~ 

City State Zip 

~ , Data General 
Its smart business. 

Data General, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario. 
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361. 
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CDC AIMING AT IBM MINI MARKET 
Some salesmen at Control Data Corp. talk of a $40 million a year market in miniperipherals 
for the IBM Series/I minicomputer. A group is now being formed within Control Data 
Peripherals Co. aimed at selling miniperipherals to those "sophisticated" users at whom 
IBM said it was aiming its new minicomputer. Offered would be crt's, printers, floppy and 
hard disc drives, semiconductor memory add-ons, and tape drives. The new group of under 
100 persons would be part of the peripheral campau}!.' s ~Data_.Systems. ,Group which also 
sells some terminal products and the CDC Cyber 18 minicomputer. The group is headed 
by Tom Bassett, and the Series/I task force wbuld be headed by Phil Arneson. 

EXXON MAY BUY XEROX DIVISION 
Another piece of copier czar Xerox' kingdom may be up for grabs. This time it's the 
copier company's Office Products Div. -- and the one grabbing at the booty the most 
tenaciously is none other than the ."happy motoring" Exxon Corp. Preliminary talks 
reportedly already have been held between the two, and a final agreement could be 
reached within the next six months. 

Under the rumored takeover, Exxon would buy the Xerox unit which includes the Xerox 
800 word processing system as well as its facsimile gear. Sources speculate that 
both these product lines could easily merge into Exxon's Quip word processing device. 
Exxon also has other wp wonders up its sleeve, and is expected to come out by Jan. 1 
with a new word processing setup, priced at $1,500 -- which is $3,500 under the 
nearest competition. 

FRENCH MINI MAKERS EYE HONEYWELL WITH ANXIETY 
Honeywell Bull-CII is setting up production of the Level 6 minicomputer at Angier 
in France and the news is unsettling to other French-based mini makers. Some 
wonder out loud how far the French government will go in its continuing support of 
the merged operation. (France had promised about $1.5 billion in subsidies, guaranteed 
orders, payment of losses and research and development between 1976 and 1980). 

Meanwhile, California Computer Products says it will sell complete computer 
plotter systems in France, incorporating the Solar l6-bit minicomputer, made by 
France's SEMS. 

YOU'RE WORTH LESS THIS YEAR 
Salaries for data processing employees in the U.S. rose an average of 5.1% from 
June 1976 to June 1977. This was a slower rate than the 1975 to 1976 increase of 
5.7% (which also was less than the inflation rate) according to the 13th annual 
edition of A. S. Hansen's Weber Salary Survey on Data Processing Positions .• 

The sluggish raise picture wasn't spread across the board, however. Salary data 
from 1,157 dp installations reporting on some 88,000 employees shows that managerial 
men and women fared better than others, with top execs posting an average 11.2% 
increase to an average of $36,036. And the figures are further skewed by where 
you happen to be employed. Salary increases in "Sun Belt" cities were higher 
than in such large northern cities as Chicago and New York. Comprehensive results 
on selected dp positions will appear in the November issue. 

CASE OF THE MISSING SOFTWARE BID 
A French software organization is angry that it didn't have a chance to bid on a 
$200,000 contract from the Defense Dept. issued recently for a common software 
language for "embedded" computer systems -- those buried in avionics and weapons 
systems. It's not that CAP/Sogeti/Gemini, of Paris, didn't try. rhe company submitted 
a huge proposal in which it bid its version of PL/l, called CPL/l, and then air 
freighted the proposal to Washington through Trans World Airlines. But the DOD's 
Lt. Col. W. A. Whitaker, of the department's High Order Language Working Group, . 
says the proposal didn't reach the department and he still doesn't know where it is. 

CAP's vice chairman Philippe Dreyfus says he will file suit against TWA. But 
he admits that all isn't lost. CAP does considerable software development for one 
of the four winners, Honeywell Bull-CII, which is bidding an extended version of the 
language PASCAL, and probably will issue subcontracts to CAP. Other winners in the 
joint development project, also each getting $200,000, are Softech, IntraMetrics, 
and Stanford Research Institute. 



CAP/Sogeti/Gemini, which does some $60 million a year i~ France, has had little 
success in penetrating foreign markets. In the U.K. it holds only about 1%-2% 
of the market for software sales. Now it's in the U.S. seeking to sell about 10% 
of the company to a U.S. organization so that it can get a foot into the huge U.S. 
market. Meanwhile, Britain's National Enterprise board has taken the opposite 
tack to penetrate the U.S. software market. It's trying to acquire U.S. firms 
(September, p.273). 

TAX CREDITS ON DIVIDENDS EARNED 
As the Carter Administration's tax revision package is now shaping up, investors 
will receive tax credits on dividends earned from stock holdings -- or so say several 
industry executives close to the Washington scene. Hhat will the package mean to 
dp companies? Dividend paying giants like IBM should get more play from investors, 
while smaller non-dividend generating companies will find it increasingly difficult 
to attract investor dollars. 

As for Carter's much discussed elimination of preferential treatment on capital 
gains -- it will be part of the package but the government isn't really pushing 
it, at least not now. That part of the bill probably won't get through Congress, 
observers say. 

IBM IN GRAPHICS AGAIN? 
IBM may be ready to reenter the gr aphi cs market, an app Ii cat ions area where it's 
been strangely quiet since the early days of the 360s. Except for the 2280 Special 
Image Processing System, which bombed in the late '60s for lack of orders, IBM's 
only representative product has been the time~worn 2250 Model 3. This system also 
was discontinued at one time, but we hear that not enough return units were available 
to satisfy customer demands and IBM had to at least temporarily resume production. 

This could be a temporary situation, however, as the grapevine has it that an 
eight-color raster scan device is awaiting only a corporate go-ahead. Though of 
rather low resolution, the device would seem to satisfy the requirements of business 
executives who merely would like to display bar charts and similar data on low 
resolution screens. 

NO CRANKED UP 168 THIS 
"It is a 370 extension system, " said an IBMer of the 3033 to a meeting of prospective 
users. "This is not a 168 cranked up. It is a completely new design even if some 
things are the same, such as density of memory chip." He called estimates of 1.6 
to 1. 8 times the 168' s performance for the 3033 "conservative" and said some programs 
are running in labs 1.8 to 2.1 times faster. He said the new machine has no emulators 
and probably won't feature user writeable control storage. First demonstrations 
of the 3033 are scheduled for the Hashington Systems Center in Gaithersburg, Md., 
prior to the first system delivery. The machines are being produced in Poughkeepsie 
with some testing slated for the IBM plant in Kingston, N.Y. The spokesman said 
l68s still are being manufactured at the rate of 20 per month. 

SYSTEM FOR ALL BIRTH DEFECTS 
Four years in development, an interactive system is up and running on the Tymshare 
network which could prove a major tool in dealing with birth defects. "The March 
of Dimes has done it again," said Prof. John Donovan of the Massachusetts Institute 
of Technology whose Sloane School worked on the project with the MOD and Tufts 
Medical School. "The March of Dimes took the lead," said Donovan. "They conceived 
it, sponsored it, and focused on the need for the system." It is expected that the 
system, which has completed clinical testing in a number of medical centers, will 
be made available to the general medical community in December. 

Donovan described the system, whose data base contains facts on the 1,400 known 
birth defects, as one with flexible data management which combines the computational 
techniques of the Sloane School, the data and medical expertise of the March of 
Dimes, and the clinical testing capability of Tufts. He said it can interact with 
a physician, helping him identify possible syndromes; can recognize unnamed syndromes; 
can act as an early warning system by monitoring birth defects throughout the country; 
and can serve as a research vehicle in attempts to determine causes of various syndromes. 
He noted that one baby in every 10 is born with a birth defect and that some 15 million 

(Continued on page 176) 



Another MARK IV® success story: 

"We can't find ': \. ~ ... 
"' ~ ~ \ 

a superlative 
strong enough 

to describe ~ 
MARK IV!" 

- L. R. Mezirka, Jr. ( 
Manager, Custom Systems 

Optimum Systems, Inc., 
Santa Clara, CA 

"As one of the top computer service firms in the U.S., we 
provide everything from specialized player selection for 
professional athletic teams to an elaborate daily delivery 
and financial accounting system for a linen supply com
pany. Both of these are examples where MARK IV is used 
extensively. 
"MARK IV is the leading vendor-supplied product we 
offer, and we're using it for more than 75% of our new sys
tem developments. In fact, we have clients who formerly 
specified Cobol and Assembler who've mandated that all 
future systems and enhancements be done in MARK IV. 
"We recently did a large system rewrite in MARK IV in less 
than 90 man-days; I think it would have taken 200 to 300 
with Cobol. Our clients are very impressed that we're able 
to make massive revisions on extremely short notice. And 
we find that MARK IV systems typically run 10% faster 
than Cobol. 
"As far as support is concerned, I can only think in terms 
of superlatives. We've never had a failure in the software, 
and Informatics has resolved every question we've ever 
had. Their people are very competent and helpful, and the 
product itself is exceptionally reliable." 
WHAT IS MARK IV? MARK IV is the most versatrle and 
widely used software product in the world for application 
implementation, data management, and information pro
cessing. Six powerful models (prices start at $12,000) are 

in daily use on IBM 360/370, Univac 70190, Siemens 4004, 
and Amdahl 470 computers at over 1,200 installations in 
43 countries. Programs in MARK IV require only about 
one-tenth the statements of Cobol, and users report 60 
to 90% cost and time reductions on most MARK IV appli
cations. More than 50 computer utilities and service bu
reaus offer MARK IV services to their clients worldwide. 
Optimum Systems' clients include the Federal Trade Com
mission, the Federal Energy Administration, several major 
banks, insurance companies, engineering firms, manu
facturing companies, municipalities, and professional ath
letic organizations. 

r------------------------, 
I Informatics Inc., Software Products, Dept. 0777 I 
I '21050 Vanowen St., Canoga Park, Calif. 91304 I 
I I 
I Name Title I 
I Dept. Computer I I I 
I Firm I 
I I 
I Address Phone I 
I I I City State/Province Zip I L ________________________ J 

• 
informatics inc I Software Products 

®I 
World's Leading Independent Supplier of Software Products 
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Real-time problems? 
Systems has timely solutions. 

Systems Engineering Laboratories has 
dedicated its 16 year corporate life to 
solving challenging real-time problems. 
The experience gained in solving these 
problems is what led us to pioneer the 
development of true 32-bit computer sys
tems. 

Look into the operating systems, the 
languages, the data base system, the 
real-time device handlers and terminal 
systems, and you will see that we build 
for the real-time environment. That's our 
business. 

Choose from a well~bred family of 
computing systems: The SEL 32/35, the 
SEL 32/55, or the SEL 32/75. Unlike 
other so-called "32-bit minis" that are 
only bridge-the-gap systems developed 
from essentially 16-bit architecture, all 
SEL 32 systems are true 32-bit machines. 
This results in richer instruction sets, 
more precision in data representation 
and larger, directly-addressable memory. 
All are available with throughput rates in 
excess of 26 million bytes/second. 

Systems computers fit the term 
"minicomputer" in price alone. If your 
application is performance-sensitive, we'll 
save you money. If you're budget
sensitive, we'll give you more perform
ance for your dollar. 

The SEL 32/35 can be configured 
from 64K bytes to 512K bytes of 900 
nsec memory. Resembling its more 
powerful brothers, the SEL 32/35 is a 
complete package, including control 
processor with floating-point arithmetiC, 
memory, chassis, power supplies and 
cabinet. 

The SEL 32/55 is offered in a variety 

of both single a~d multiple CPU config
urations, with from 32K bytes to 1 
million bytes of 600 nsec memory. 

The SEL 32/75, with up to 16 
million bytes of main memory, has a 
concept so new, we had to coin a spec
ial term to describe one of its main 
features: Regional Processing Units. 
Working independently, these RPU's 
contain sufficient control and buffer 
storage areas to process an I/O region 
and transfer the resultant data directly to 
main memory. Com puter system 
throughput is further enhanced by High
Speed Floating- Point Hardware and 
Writeable Control Storage. 

Just circle our number on the 
Reader Service Card, or call us today. 
We'll send you the powerful story of 
the SEL 32 family. 

SYSIEMS 
ENGINEERING LABORATORIES 

r----------------~ I 0 CALL ME I 
I 0 SEND ME MORE INFORMATION I 
I 0 I HAVE PRESENT NEED FOR SYSTEM I 
I NAME I 
I COMPANY I 
I PHONE I 
I ADDRESS I 
I CITY I 
I STATE ZIP I 
I SYSTEMS Engineering Laboratories I I 6901 West Sunrise Boulevard. Fort Lauderdale. Florida 33313 I 

(305) 587 2900 

L ________________ ~ 
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You won't find 
a beHer familyof 

. printers for 
the price. 

Iti that simple. 

The New Centronics 700 Series. 
Now, the features that make our model 700 the best, 

lowest-priced serial printer are available in a family of 
seven models: uncomplicated modular construction; the 
reliability of fewer moving parts; high parts commonality; 
and low price. All of which means a lower cost of ownership. 

The new 700 family covers a full range of serial printer 
requirements: 80- and 132-column format; 60 to 180 cps 
speed range; bi-directional and logic-seeking operations; 
and 110-300 baud KSR and RO teleprinters. 

Like all Centronics printers, the 700 family is better 
because we back them with a wide choice of customizing 
options and accessories. More than 100 sales and service 
locations worldwide. Centronics' financial stability, and 
dependability proven by more than 80,000 printers installed. 

Simplicity of design, full range capabilities, and better 
back-up make our 700 series printers simply better. 
Centronics Data Computer Corp., Hudson, N.H. 03051, 
Tel. (603) 883-0111. Or Centronics Offices in Canada and 
throughout the world. 

I:EnTROnII:S® PRinTERS 
Simply Better 
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letters 
A much closer look 
"A Close Look at Brooks' Law" (June, 
p. 81) presents some of the causes of 
loss in programmer productivity, and 
gives some thoughtful concepts to help 
minimize these losses. Howe'ver, 'the 
approach attacks the symptoms of the' 
problems and not the causes. While it 
is necessary to plan for the loss of 
productivity due' to learning curves, 
group communication time, etc., it also 
should be necessary for the system to 
provide programmers with the tools to 
enhance their learning speed and lessen 
the need Jor group communication! 

Both of these concepts are funda
mental to the Honeywell Multics sys
tem, which enhances learning in sev
eral areas-two of which are especially 
significant. The first is that nearly all of 
the system software is written in PL/ 1. 
The second is that all system software 
is developed and maintained on-line. 

Lessening the need for programmer 
interaction is also a significant strength 
of Multics'. Programmer productivity 
is quite high and thus projects can be 
accomplished with fewer people. Very 
often, sizable projects are done by sin
gle individuals. 
, At the risk of seeming too enthusi
astic, I would like to point out that 
Brooks' The Mythical Man-Month in
directly is a testimonial for Multics 
development capabilities. Multics was 
especially mentioned for its high pro
grammer productivity. Many of the 
suggestions and policies given in the 
book have been made part of the Mul
tics philosophy for a long time. 

ROBERT M. MAY 
Multics Software Support 

Honeywell Information Systems, Inc. 
Phoenix, Arizona 

Mr. Gordon and Mr. Lamb respond: 
The provision of good tools is, orf 
course, of primary importance in in
creasing worker productivity. That is 
why much of today's research in com
puter languages and system require
ments is aimed at providing better 
tools. However, in the kinds of system 
programming efforts that Brooks was 
talking about, the communication and 
coordination work will still be a sub
stantial part of the effort. In fact, one 
very successful software manager we 
know claims that the chief function of 
management is to partition the work 
in order to minimize the communica
tion and coordination effort. 

I believe Mr. Gordon and Mr. Lamb 
dismiss too abruptly the use of an ex
tended workday as a means to increase 
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productivity. In their second example, 
the four person team could have com
pleted the project within the schedule 
by each working a bit under an hour 
overtime each day after missing the 
first milestone. Even if the staff was 
given the generous incentive of double 
pay for overtime, the total cost would 
be well under any of the solutions men
tioned. 

KEN SCHWEBER 
Hoskyns, Inc. 

New York, New York 

The authors answer: We agree that in 
the example the team probably could 
have finished the job with an over
time effort. This is not a good general 
solution since we feel that overtime 

, efforts are most effective when used 
sparingly, and we know of some proj
ects that would keep people on over
time for years. In the article we pri
marily wanted to pOint out to manag
ers the factors that go into making up 
the demands on the programmer's 
supposedly productive time. 

Funnies42X 
Your June Issue (p. 136) contained a 
cartoon showing a forlorn newspaper 
dealer sitting beneath an imposing sign 
on his stand: "Now-All Newspapers 
on Microfilm." Before him were three 
tiny piles of microfiche. 

© DATAMATION ® 

One astute observer in our office 
remarked, "Look, no customers!" 

How true. Despite all the glowing 
benefits, micrographics system devel
opment requires a daily struggle to 
wean users away from paper to film. 

A. M. KNEITEL 
Manager, Commercial Information 

E. l. DuPont de Nemours 
and Company 

Wilmington, Delaware 

Unicorns and tax reforms 
In his article on proposed tax revisions 
(August, p. 116), Laton McCartney 
quoted me as saying: "I don't believe 
in virgins, unicorns, tax reform, or 
other mythical beasts." While this 

quote is accurate, upon seeing it in 
cold print, I reflected and decided that 
I may believe in unicorns. 

LESTER M. GOTTLIEB 
President 

Data Dimensions, Inc. 
Greenwich, Connecticut 

Portability probed 
Vendors are not reliable sources of in
formation on the degree of standard
ization of their software products, and 
the article by White and Ripley ("How 
Portable Are Minicomputer Fortran 
Programs?" July, p. 105) presents a 
highly optimistic picture of the degree 
of portability achievable by FORTRAN 
programming. 

For example, consider DEC'S os/8 
FORTRAN IV, a good product from an 
experienced company; described in the 
article as having only one "minor re
striction." DEC claims that it "provides 
full standard ANSI FORTRAN IV ... sub
ject only to the restriction that double 
precision and complex number opera
tions require an FPp-12 with extended 
precision option." In fact, os/8 FOR
TRAN IV contains at least four violations 
ot the ANSI standard. The three most 
serious are actually documented by 
DEC, but without any warnings or in
dications that they are not standard. 
These violations are: 

1. Subscripted variables in a DATA 
statement are limited to a single sub
script. If mUltiple subscripts are used, 
in some cases incorrect code is com
piled without any diagnostic being 
issued. 

2. The "dummy" arguments of a 
statement function are treated as ordi
nary variables which get set to the 
actual arguments whenever the func
tion is called. Thus, if a variable and a 
statement function dummy are given 
the same name, the value of the vari
able will be altered whenever the func
tion is called. 

3. Within a subprogram, a vari
abie is not permitted to have the same 
name as the label of a COMMON block. 

Problems one and two can' cause 
correct, legal'ANsI FORTRAN programs 
to run incorrectly while producing no 
diagnostics at' either compile or execu
tion time; problem three at least pro
duced a diagnostic, but could require 
lengthy" and error-prone rewriting of 
programs to eliminate name conflicts. 
- These are examples of problems that 
can legitimately be described as minor 
when writing a program de novo but 
are quite serious when trying to trans
port one. 

Among minicomputer compilers, I 
believe that FORTRAN standardization is 
a reality, but that FORTRAN portability 
is a myth. With a new FORTRAN stan
dard being p~omulgated, and the bur-
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letters 

geoning of low-cost computer systems 
whose purchasers may not have any 
contractual clout with the vendor, an 
honest appraisal of the state of stan
dardization and means by which it 
may iJe improved are in order. 

DANIEL P. B. SMITH 

Eye Research Institute 
Boston, Massachusetts 

In with the new 
I was somewhat disappointed in Dr. 
Holton's article ("Are the New Pro
gramming Techniques Being Used?" 
July, p. 97). The notion of exploring 
the impact of these techniques is laud
able, but the publishing of a survey so 
shallow in use and impact is, however, 
questionable. I do not believe that the 
sample, because of its size and com
position, justifies any generalizations 
with respect to the use' of, or the impact 
of, structured technology. Further, the 
data presented some curious anoma
lies. For example, structured program
ming is described as "not particularly a 
method for lowering development 
costs," yet the same technique is also 
described as having "very high ratings 
for improving the efficiency of pro
gramming, debugging, and testing" 
and is increasing "programmer pro
ductivity." It is interesting that one can 
raise the efficiency of debugging and 
testing, concomitantly increase the 
productivity of the programmer, yet 
not lower development costs. 

ROBERT W. SHIELDS 

Assistant V ice-President 
American National Insurance 

Company 
Galveston, Texas 

The author responds: Mr. Shields has 
not presented a curious anomaly. He 
has misquoted me out of context. The 
article's statistics show that struc
tured programming is somewhat to 
moderately effective in lowering pro
gram development costs. My article 
suggests that the dp installations have 
been somewhat . ineffective in passing 
on this cost reduction to the user. 

Initially, my survey dealt with 33 
from among the largest 100 corpora
tions in California. Considered as a 
nation, California is among the top 10 
in gross national product in the world. 
This survey group is certainly repre
sentative of an important segment of 
our economy. 

I was able to spend one to two 
hours interviewing each of my partici
pants to better determine the extent 
and success to which they are employ
ing modern programming techniques. 
My participants were carefully 
screened so as to reflect the views of 
corporation data processing manage
ment. 

22' 

Dr. Holton should have realized in his 
article that the West Coast has never 
been thought of as a bastion of users of 
new productivity methodologies. This 
is due in part to the fact that these 
methodologies (i.e., Y ourdon, Jackson, 
etc.) have the majority of their disci
ples in the Central and Eastern United 
States. A reluctance to use the new 
productivity techniques was further 
explained when Dr. Holton mentioned 
that all but one of the 23 random 
companies surveyed used IBM main
frames. IBM has no marketable "struc
tured" methodology product that can 
be used against a program/ system de
velopment life cycle. 

CLYDE L. MINER 

McDonnell Aircraft Company 
St. Louis, Missouri 

Mr. Holton's answer: My survey did 
not include developers of commercial 
and government software packages. 
Some of the most sophisticated users 
of modern programming technologies 
come from these types of installations 
located on the West Coast. Secondly, 
one of the survey participants, Hughes 
Aircraft Co., is probably the most ad
vanced user of modern programming 
technologies in the world today. 

On Mr. Miner's second pOint, I be
lieve that IBM supports the use of 
modern programming techniques more 
strongly than any other mainframe 
vendor. Its employees have published 
many articles on the subject and its 
user educational system gives many 
courses on the value and use of such 
techniques. 

I read John Holton's article with great 
disappointment. It would seem that if 
we listen to Dr. Holton's conclusions, 
the 23 respondents to his survey were 
not very serious about using the new 
programming techniques, but instead 
were just experimenting with them. 
Furthermore, his conclusions were 
more tutorial and seemingly biased 
against IPT than was actually war
ranted. For example, in the results he 
showed for structured programming, 
high ratings were given to better qual
ity programs, easier and less costly 
maintenance, and more efficient de
bugging and testing. All of these scored 
over two on his scale of three. I submit 
that if for no other reason than these 
three, structured coding is a significant 
plus to the old unstructured way. I 
don't think it would be at all fair or 
particularly smart to believe that the 
employment of IPT is a panacea to all 
systems development problems, be
cause it isn't. 

My programming group has em
ployed all the techniques for the past 
two years, including the full support 
librarian and programming teams. 
With the possible exception of the use 
of HIPO'S, we have found IPT to be the 
most effective set of tools that we have 
ever used. They were especially effec
tive in the areas of program quality, 

maintenance ease, debugging, testing, 
reduction of system integration time,' 
and a considerable improvement in 
overall project control. You couldn't 
get my people to go back to the old 
ways. At least now, as managers, we 
know when we are in trouble, before 
we never knew until it was too late to 
do anything about it. 

M. DUNCAN 

Program Manager, 
Corporate -Systems Division 

Montgomery Ward 
Chicago, Illinois 

Mr. Holton responds: It is Mr. Duncan's 
conclusion, not mine, that the survey 
respondents who are experimenting 
with new programming techniques are 
not serious about using them. In fact, 
some experiments were large enough 
to involve groups of 10 to 15 analysts 
and programmers. Such a group is as 
large as the total systems and pro
gramming work force in many smaller 
installations. 

However, I did wish to imply that 
these techniques had by no means 
been fully implemented or universal
ly accepted in all installations that had 
used them. But those who have used 
the structured programming, top
down design, and structured walk
through techniques do rate them as 
being quite successful in achieving 
reasonable and rewarding objectives. 

I think there is a flaw in the survey 
reported in this article-it surveyed 
large organizations. The amount of re
sistance to adopting such a new method 
varies geometrically with the size of the 
organization. Thus it is not surprising 
to find that large organizations, such as 
those surveyed, have not wholehearted
ly embraced structured programming. 
Also, it may be that specific projects or 
areas are using SP but not the whole 
organization; this is especially true in 
large organizations with a large main
tenance workload, for it is very diffi
cult to maintain a complex unstruc
tured program using SP techniques. 

JAMES R. SHANNAHAN 

Data Systems Programmer 
Lockheed Missiles and 

Space Company 
Sunnyvale, California 

The evidence which I gathered does 
not support Mr. Shannahan's hypoth
esis. I have contacted at least 15 me
dium size dp installations to find out 
if they had implemented any of the 
techniques in question. Only one of 
them had implemented any of these 
techniques. This installation was using 
structured programming and top-down 
design. :11: 

We welcome correspondence from 
our readers about the computer in
dustry and its effect on society, as 
well as comments on the contents 
of this magazine. Please double
space your letter when you write to 
DATAMATION, 1801 S. La Cienega 
Blvd., Los Angeles, CA 90035. We 
reserve the right to edit letters sub
mitted to us. 

DATAMATION 



. Introducing Basic/Four 
distributed data processing. 

Right system. right price! 

The right system should make each remote 
location an independent data processing center. 
That's what Basic/Four@ computers do. And at the 
right price. Because there's a model to meet the 
exact needs of each location. 

Powerful 
stand-alone 
computers 

The key factor is how much 
each satellite com
puter can do. 
Basic/Four 
computers 
are interactive, 
for instant trans-
action processing. r'-'~"~'""'~'~--~"-~'-~'--~ 
Each is powerful l ...... "--. I 
enough to handle f W 
all accounting and :' 
payroll for each 
location, plus its 
specialized j 
function- f 

J 

I 
j 

. .//')' 
manufacturing, ( 
distribution, ~;~"~~.,.,.~, 

warehousing, 
whatever. 

No more ~- ,-.!!!/! ~!!'I~.!'!l 
costly time-drains on the Y'.? 

host computer. No more waiting for processing. 

Easy to install. program. use 
The data processing needs of your remote locations 
are like those of an independent business. And 
that's our specialtyl 

we offer proven software packages, with 
special application modules that are easily adapted 
to your particular needs. The language is 
BUSINESS BASIC, so programming is a snap. So is 
operation: we can teach a clerk to run a system 
in less than a ,day. 

After 6 years 
==~ experience, with some 

4000 installations, we 
can put in Basic/Four 
systems fast. 

We talk to IBM 
. all the time 

_1IIIIIIi. Our tie-in capability 
means your network 

of powerful, self
sufficient satellite 

systems can 
communicate 

with 
each 

other, and 
with most 

large, host 
computers. That 

adds up to the ideal 
distributed data 

___ processing system. 
A number of such 

Basic/Four systems are up and running in the 
U.S. and abroad. 

For full information, call our nearest office. 
Or write: Basic/Four Corporation, 18552 MacArthur 
Blvd., Irvine, CA 92714 

baSIC I Four corporation 
an MAlcompany 

CJ • ® 

Albuquerque· Atlanta' Baltimore/Washington· Birmingham· Boise' Boston· Buffalo· Charlotte· Chattanooga' Chicago· Cincinnati' Cleveland· Dallas· Denver· Fresno· Grand Rapids· Hartford· 
Houston· Kansas City· Indianapolis' Las Vegas· Los Angeles' Lubbock· Madison· Memphis' Miami' Milwaukee· Minneapolis/S!. Paul· Nashville· New Jersey' New Orleans· New York· 
Orange County· Philadelphia· PhoenixlTucson • Pittsburgh· Portland· Richmond' Sacramento' Salt Lake City' San Antonio' San Diego' San Francisco' Seattle/Tacoma' S!. Louis' Syracuse 

Basic/Four Systems are also marketed in more than 30 foreign countries. 
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~~. . . 

'No~;<~P Managers have availab, •.. . nce~ 
TapeUbrar')I':e~t{QI....... .... ... ...•.. . .•.... . . thatautomatl
cally manages the magnetic . library of DO$and 
DOS/VS users, with complete file security and, 
greatly simplified operational procedures. 

Compatible with most tape systems, DYNAMIT 
offers you a combination of features that are not 
available in any other system - - features that 
dramatically improve resource utilization. 
For example - -

• DYNAMIT is DOS and DOS/VS release inde
pendent, requires no modifications to the 
supervisor, JCL language or user programs. 

• Automatic Volume Recognition and Early 
. Device Release features eliminate the need for 
reservation of tape drives for each partition. 

• DYNAM/T logs exceptional occurrences for 
audit trail and accepts alphanumeric volume 
serial numbers. 

• DYNAM/T provides comprehensive reporting 
of all tape activity. 

• DYNAM/T allows for control of an unlimited 
number of tape volumes and unlimited number 
of tape file generations. 

• Automatic rerun facility. 
• Fully automatic multi-file, mUlti-volume 

handling. 
• Allows manual and automatic catalog of tape 

files. 
• Provides control of unlabeled tapes. 
• Automatic release 'of tape sort 'work files. 
• Allows use of alternate data sets for input. 
• Total tape file security. 
• qoes not allow duplicate tape. reel numbers. 
• DYNAM/T's Early Device Release feature 

permits the immediate use of the tape drive by 
another partition. 

Those are just a few of the features that make 
DYNAM/T a major advance in software systems. 

d com i~te 
em ever anOoun·ced. 

and DOS/VS users! 
CA·SORT is without question the Number One 

sort software system with more than 2,000 users 
worldwide. DYNAM/Dds the widely acclaimed most 
advanced· andCbmplete· Disk Space and Catalog 
Management software system ever released. Now 
Computer Associates adds still another dimension 
to software systems: DYNAMIT, destined to become 
another star performer for professional DP Managers. 

EASILY INSTALLED·· TEST DYNAMfT 
FREE FOR 15 DAYS! 

Just mail the coupon or telephone collect to obtain 
the complete DYNAMIT Information Kit and details of 
the FREE 15-day trial. 

COMPUTER ASSOCIATES 
U.S. OFFICES: California. Connecticut. Oistrict of Columbia. Georgia. illinOis. New York. 

Ohio. Texas. , 
WORLDWIDE OFFICES: Argentina. Australia. Austria. Belgium. Brazil. Denmark. France. 

Germany. Holland. lIaly. Japan. Switzerland. United Kingdom, r------- FILL-IN AND MAIL TODAY -----,~- •• 
Computer Associates 010177 

655 Madison Avenue, New York, N.Y. 10021 

YES! Rush the complete Information Kit and details of the DYNAM/T 
15·day FREE trial. 

D Also send Information Kit forCA·SORT 
D Send Information Kit for DYNAMID 

Name •....................................................•......... 
(Please Print) 

Company ........................................................... . 

Address .........................................................•... 

City ................•.. State ...............•... Zip .................. . 

IBM Computer Model. ............... Operating System ............... . 

Mytelephonenumber: ............................................... . 
(Please include area code) 

FOR FASTER ACTION: TELEPHONE RIGHT NOW ••• 
(212) 355-3333 

© 1977 Trans·American Computer Associates, Inc. 
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Two more high 
performance 
systems extend 
thenewNCR 
8000 series. 
The NCR Interactive [-8430 and [-8230. 
With these two new computer systems, NCR has now 
introduced six major current technology computer· 
models in 1977. And there are still more to come. 

These new systems offer more alternatives and 
greater productivity for many businesses and organi
zations. And NCR's migration path engineering offers 
unlimited growth potential. Because compatibility 
-protection against obsolescence or increasing 
volume-continues to be an essential feature of NCR 
system design. Every user can move up from the 
1-8230, the 1-8430, or any other NCR 1-8000 system. 

Advanced design in a small package. 
The new NCR 1-8430 is an interactive system which . 
applies most of the advanced price/performance 

characteristi.cs of NCR's recently introduced and widely 
acclaimed Criterion Series to lower volume jobs. 

It has super-efficient architecture and the same 
emitter-coupled logic circuitry as the Criterion. The 
same firmware versatility. Almost as much processing 
power. And the same nanospeed. Processor cycle 
time is 112 nanoseconds. 

The 1-8430 uses NCR's powerfullRX (Interactive 
Resource Executive) operating system, and functions 
in the virtual memory multiprogramming mode. IRX 
is an easy step up from IMOS III (Interactive Multi
programming Operating System), the operating 
system used by NCR's 1-8200 Series. No reprogram
ming; not even recompiling. And a' step toward the 
Criterion Series. That is migration path engineering. 

Even smaller, still powerful. . 
The second new system is the NCR 1-8230, a powerful 
and flexible minicomputer system designed for small
scale autotransaction applications. Or for use as a 
local processor in a distributed processor network. 

Using IMOS III, the 1-8230 can run multiple inter-
active applications online from terminal work stations, 
eliminating redundant data entry and ensuring that 
file information is always as current as the last real
time transaction to enter the system. 

For a personal introduction to this new high 
performance twosome of new computers, call your 
local NCR representative. Or write to EDP Systems, 
NCR Corporation, Box 606, Dayton, Ohio 45401. 

~l@][illJ 
Complete Computer Systems 

... and still more computer systems 
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people 
From Tab 
Manager to CEO 
Donald P. Kelly, who began his busi
ness career 31 years ago as a tabulating 
manager with an insurance company, 
today heads giant Esmark, Inc., a Chi
cago company that did $5.3 billion last 
year. His rise in the company began 
to accelerate 10 years ago when, as 
controller of Swift and Co., he. was 
assigned to make a thorough analysis 
of the company's future. 

Conglomerates at that time were ac
quiring many of the nation's large 
meat packing companies-except 
Swift-and Swift's chairman Robert 
W. Reneker was determined that Swift 
would do the swallowing rather than 
be swallowed. Swift then launched a 
diversification plan, based on Kelly's 
analysis, and in 1973 set up a holding 
company called Esmark, with Kelly as 
the president. Swift became its meat 
packing division. Last July when Ren
eker retired, Kelly assumed the chief 
executive officer's post in addition to 
the presidency. 

Although the company still gets 
78% of its revenue from food prod
ucts, most of its profits come from the 
non-food acquisitions it has made dur
ing the past ten years~fertilizers, pe
troleum chemicals, energy, and per
sonal products from its recent acquisi
tion of International Playtex. Mean
time, it's been drastically trimming its 
meat packing operations, closing 50 
plants and laying off or retiring 18,000 
workers from what was once the na
tion's largest meat packing concern. 

"We sure aren't the biggest any
more, and we don't want to be," Kelly 
told an interviewer recently. The com
pany "cannot and won't participate in 
the surplus carcass market," said the 
self-styled "numbers man" from the 
South Side of Chicago. 

Kelly, the son of an accountant, 
went from high school into the Navy 
during the second World War. Then he 
joined the United Insurance Co. of 
America as manager of tabulating for 
five years. After two years as manager 
of data processing with the A. B. Wris
ley Co., he joined Swift and Co. as a 
$125 a week manager of data process
ing, becoming assistant controller 12 
years later in 1965, and controller in 
1967. During· that period, Kelly at-
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tended Loyola and DePaul Universities 
in Chicago and Harvard Univ., taking 
courses in accounting and finance, but 
never got a degree. 

After his analysis of the company, 
which he described as a "painstaking, 
nine-month, seven-day-a-week, thirty
six-hour day" assignment, Kelly was 
named v.p. of corporate development 
and controller and in 1970 became the 
company's financial v.p. and a direc
tor. 

His 19 years in data processing have 
given Kelly some unique concepts 
about the management of a computer 

DONALD P. KELLY 
Unique concepts about dp 

operation. Last February, for instance, 
he spun off the company's data pro
cessing department, Cogna Systems, 
which had operated as a wholly owned 
subsidiary. His rationale: although it 
had operated as a profit center since its 
inception in 1973, its prices were ar
rived at "by proclamation" rather than 
through the competitive process. 

Cogna president David Eskra said 
Cogna, with an IBM· 155 and 158, for
merly did 100% of its business with 
Esmark. Now· it's down to about 70% 
under a three-year agreement, which 
often is renegotiated. The rest comes 
from batch work it does for manufac
turing firms which have been signed up 
since Eskra first got word of the spin
off last November. Eventually, Cogna 
hopes for a 50~50 split. 

Eskra thinks it's the first time in 
history that a major U.S. corporation 
has divested itself of its data processing 
organization. He says it often gets 
sticky when services you were provid
ing at no charge to an Esmark opera
tion, suddenly aren't for "free" any
more. "Kelly understands it; but the 
guys further down don't." 

Particularly because of the compa
ny's structure as a holding company 
where managers are given greater en
trepreneuriar opportunities. If a man
ager sets his goals, and they're ap
proved and reached, he gets a bonus of 
as much as 70% of his base salary. If 
he fails, no bonus. Kelly, the numbers 
man, is ·no exception. Last year when 
Swift posted a $3 million fourth quar
ter loss, Kelly's bonus dropped to 
$30,877 from the year before figure of 
$108,500, on a base salary of $176,442. 

Business First Technology Second 
Roger W. Borneman likes to look at 
data processing from a business man
agement standpoint first and a techni
cal standpoint second. 

This probably has a lot to do with 
the fact., that he seems to be thoroughly 
enjoying the job he took over last May 
9, as v.p., information systems, for 
Ralphs Grocery Co., Los Angeles. 
Borneman joined Ralphs after 15 years 
with Atlantic Richfield Co. where his 
last job was manager of corporate sys
tems. "Data processing is much more 
closely tied to the day-to-day operation 
of the company (at Ralphs) than in 
the petroleum business. My personal 
background fits. I was trained as a 
manager, not as a dp expert." 

In a sense, Borneman has come full 
circle. He got into data processing in 
the mid-1950s with National Supply 
Co., Pittsburgh, Pa. National Supply 
manufactured and sold oil field drilling 

and production equipment. Hardly like 
a grocery store, but it was a merchan
dising operation and, Borneman re
calls, "there were many similar kinds 
of system problems." 

Holder of an MS degree in industrial 
administration from the Carnegie In
stitute of Technology, Pittsburgh, ·Pa., 
Borneman said he was hired by N a
tional Supply like "many other Carne
gie -graduates," because some of the 
graduate school faculty was doing 
some work for National at the time. "I 
was hired as an engineer by the con
troller to provide a differen( kind of 
academic background." 

He started as an auditor, moved into 
accounts planning and sales account-· 
ing, and eventually became assistant 
manager for plant accounting. 

In 1955, he recalls, "because of a far
sighted controller," the company be
gan looking into the feasibility of using 
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people 

either a Univac I or an IBM 705 large 
scale computer for an integrated mer
chandising accounting and informa
tion system. Borneman wasn't slated 
for the systems group that would de
velop the system but was "drawn into 
it" when the company's internal re
cruiting program failed to find enough 
qualified people.' He remembers that 
with the help of Arthur D. Little Co., 
the 16 people in the group developed 
the marketing support system. It in
cluded an automatic reordering pro
cess which was, in effect, an early ver
sion of the logic of the IBM Impact 
system, a system used today by Ralphs. 

Ralphs is a supermarket chain with 
99 stores, of which 82 are in Southern 
California and 17 in the San Francisco
Sacramento area. It has the largest 
share of market among competitors ,in 
the Los Angeles area, some 21 % above 
the leading contenders. The firm has 
approximately 9,000 employees with 
some individual stores having as many 
as 225. And, in a field with a profit 
margin of less than 1 %, data process
ing plays an important role in achiev
ing efficiency. 

Borneman is particularly impressed 
with supermarket scanning systems in 
seven of Ralphs' stores. The chain has 
an additional six with IBM 3660 key 
entry point-of-sale (pos) systems and 
several with National Semiconductor 
Datachecker equipment. He said the 
chain plans to extend the use of ECR'S 

(electronic cash registers) and scan
ning. "We have proven there is justifi
cation for scanning." Ralph's first 
scanning store began scanning three 
years ago. 

Borneman believes, "Use of data we 
didn't have before is the real key. We 
now have knowledge of sales out of the 
store by item, rather than broad cate
gories, which helps inventory and al
lows us to measure price sensitivity." 
By the latter, he explained that he 
meant an ability to move prices up and 
down and determine' at what price an 
item would experience the highest 
movement., 

Ralphs was founded in 1873 by 
George A. Ralphs and was a family
owned business for many years. Today 
it is a division of Federated Depart
ment Stores, Inc., the. only division 
among 19 that isn't a department store 
chain. 

But, says Borneman, many of the 
characteristics of a family-owned busi
ness have stuck at Ralphs. All of top 
management is housed in company 
headquarters in Compton, Calif., with 
the exception of a small office in Con-
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cord for the bay area stores and "we 
communicate very closely." 

Ralphs has had a data processing 
operation for some 15 years, and today 
this operation has a staff of 60. The 
company has a two megabyte IBM 

370/158 and an IBM System/7 for 
production recording and inventory 
management in its new meat process
ing plant. Federated, Borneman said, 
currently is developing a common sys
tem for use by its department store di
visions, and Ralphs could conceivably 
use it for such things as accounts pay
able and payroll, or as a base of addi
tional computing power. He said dis
cussions toward this end will begin this 
fall. 

He said the most promising applica
tion for Ralphs today is store order
ing through billing and distribution. 
Stores reorder their nearly 15,000 

ROGER BORNEMAN 
Enjoying his job 

items of merchandise using an MST 

2200 source data entry unit which 
scans the shelf tag bar codes and rec
ords on tape for transmission to the 
370/158 over dial-up lines. Orders are 
passed against an inventory file, priced, 
and warehouse shipping documents are 
produced and distributed to various 
warehouses. "Items are delivered to the 
store and are on the shelves before the 
next day's order is placed." He said 
some stores order twice a day. 

In between National Supply and At
lantic Richfield, Borneman spent two 
years with Litton Industries' Guidance 
and Central Systems Div. where he was 
manager' of financial data processing. 

His devotion to the business man
agement viewpoint is, to some extent, 
carried over into his family life. "What 
with four children and a big house, it's 
very much like running a business." 

In New Posts 
LAWRENCE SELIGMAN was ap
pointed --director of small business sys
tems development for Data General 
Corp .... ROBERT H. LEY was 
named director of information services 
for Welch Foods Inc .... DONALD S. 
BATES is the new general manager of 
General Electric's Information Ser
vices Div .... MICHAEL ANTHONY 
PF AFF was' named vice-president, in
formation systems, Federal Express 
Corp .... RICHARD T. WASILIUS 
was appointed manager of systems and 
programming for Research-Cottrell, 
Bound Brook, N.J. . . . Data General 
Corp. named FRANCIS A. ROWE di
rector of systems marketing programs. 
. . . DOUGLAS J. FISCHER was 
named vice-president, finance and ad
ministration, of Midrex Corp., Char
lotte, N.C .... DR. HERMAN LE
VIN was appointed vice-president, 
development, for Tri-Data, Mountain 
View, Calif .... Auto-trol Corp., Den
ver, appointed MILAN R. MRAZ, 
vice-president of international sales 
and marketing ... JOHN J. MAHON
EY was named vice-president and gen
eral manager of Avco Systems Div. of 
Avco Corp .... ELLIOTT D. JAMES 
was promoted to the newly created 
post of vice president-general manager 
of the Dallas operation of Harris 
Corp.'s Data Communications Div .... 
THOMAS T. HARDING was elected 
a vice president of the Perkin-Elmer 
Corp .... MARK McGREW was pro
moted to president of Computer Power 
Systems, Long Beach, Calif .... 
JAMES B. SKAGGS was named ex
ecutive vice president of System De
velopment Corp., Santa Monica, Calif. 
. . . GEORGE VOSATKA, former 
senior vice president of General Auto
mation, is the new president of the 
Va1comp Div. of Tymshare, Inc. . . . 
JOSEPH P. ROEBUCK, vice president 
for Honeywell's Western computer 
marketing region, named RICHARD 
G. TAYLOR Southwest district direc
tor, responsible for marketing, sales, 
and systems support for all medium 
and large-scale computer systems in 10 
area states ... JOSEPH L. DIONNE 
was named president of McGraw-Hill 
Information Systems Co. . . . WIL
LIAM B. PORTER was appointed di
rector of marketing for DatagraphiX 
Inc., San Diego . . . HERBERT M. 
PERKINS, who, for the past three 
years has served as general manager 
of the Editing Div. of Datatron, Inc., 
Irvine, Calif., was elected president of 
the company ... THOMAS E. 
BYRNE, assistant director of comput
ing services at Dartmouth College, was 
designated acting director of the 
Kiewit Computation Center ~ 
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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 
1~00 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 ARO. For technical details contact UDS today. 

$600 Single Unit Price. 

iii universal daba S9sbenri 
4900 Bradford Drive. Huntsville, Alabama 35805 • Telephone (205) 837-8100 • TWX 810-726-2100 
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Harris now delivers the most cost/performance effective multi-use 

computer system in the industry. . 
Our new family of high performance systems-5115, 5125 and 

S135-together with our powerful VULCAN Virtual Memory Operating 
System supports more than 50 terminals. Simultaneously. 

This is a whole new line of medium-scale, multi-use systems with 
increased reliability and new state-of-the-art technology. You get greater 
I/O throughput. MOS memory with error correction. Powerful micro 
processor based CPU. Broad selection of highly reliable peripherals. And 
all operate with ANSI 74 COBOL, FORTRAN, RPG II, FORGO, SNOBOL, 
and extended BASIC. 

The Harris 5100 systems take on many different jobs all at the same 
time. Multi-stream batch processing. Multiple concurrent RJE's, both host 
and remote. Multiple interactive time sharing. Real-time processing. And 
this new generation of high performance computer systems from Harris 
delivers these all to you, concurrently. 

If your need is distributed processing, time sharing, data base 
management, or any type of concurrent multi-use application, 
benchmark our new computer system against any other system in the 
industry. 

Harris Computer Systems, 1200 Gateway Drive, Fort 
Lauderdale, Florida 33309. Telephone (305) 974-1700. Europe: 
Harris Intertype, Ltd., 145 Farnham Road, Slough, SL1 4XD, 
England. 

All at once, it's Harris. 

'. 1-- --! '1 
[.-.1, ~." J, 'J HARRIS 
_" I ~, .. F ~ ,. f V ~-
[ 1

1
: ] 9'· COMMUNICATIONS AND 

, : . INFORMATION HANDLING _ ... __ ._._-----_. __ . 
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At last, a -cure for 
"I Got Those Old Three in the Morning 

Blow-up Blues." 
A Tape Management System that insures 

against loss or destruction of data (UCC-1). 
Circle #94 

The cure is the UCC-15 Job Recovery 
Management System. With this software 
package, the task of rerunning or step 
restarting production jobs is now as simple 
as changing a single JCL parameter. 

UCC-15 automatically corrects the OS 
catalog, scratches unnecessary direct access 
data sets, adjusts GOG biases and starts at the 
proper job step. Manual errors in restarting 
and rerunning can be completely eliminated. 
The latest version of UCC-15 can also provide 
data base recovery when a rerun or restart 

A DOS Under OS System that lets you use 
DOS programs, without reprogramming, while. 
you convert to OS (UCC-2). Circle #99 

is necessary. 

A Disk Management System you should 
investigate before you buy another disk drive 
(UCC-3). Circle #96 

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

I Circle #97 
A Data Dictionary/Manager that will 

really get IMS under control (UCC-10). 
! Circle #98 

A General Ledger/Financial Control 

Most of our customers tell us UCC-15 works 
so well, they'd forgotten they even had it. If 
you're tired of your phone ringing at 3 a.m., 
you can ring ours anytime at 1 (800)527 -3250 
(in Texas, call 214/688-7313) orcircle'#93 

Other UCC software packages include: 

System that your Accounting Department has 
been dreaming of (UCC-FCS). Circle #99 

Software packages like these. Another 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: 1258 London Road- London, U.K. SW16 4EG 

Member SIA ~ Software Industry Association 
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If you own 
one of these 

Versatec 

get sensitive. 
You pay plenty for electrostatic paper. 
You should know about our new paper 

that makes brighter images and costs less. 
Try a roll free. Come with the 

Sensitive Paper People. 

®

IG; GRAPHIC CONTROLS 
COATED PRODUCTS DIVISION 

sensitivity coupon 
Send one free roll or fanfold to fit: 
o Gould, 0 Varian, 0 Versatec 

Annual Usage: ___ rolls Paper Number ____ _ 

Name ________________ Phone ____ _ 

Firm _______________________ _ 

Address ___________________ _ 

City _________ State _____ Zip ___ _ 

Mail to Coated Products Division, Graphic Controls Corporation, 
P.O. Box 1309, Buffalo, NY 14240 

0-10 
Or call toll free 800-828-7978. 
(In New York State, call 716-847-7500.) 
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calendar 
OCTOBER 
Personal Computing Expo, Oct. 28.30, New York. Free 
seminars and lectures about the latest in the field of personal 
computing will be offered at this show. Manufacturers have 
been invited to explain their microcomputer systems, and 
experts will conduct sessions on algorithms, software, lan
guage compilers, and assemblers. Included in the forums will 
be the personal design of computers for the more experi
enced hobbyist; kit building for the novice; microcomputer 
applications for business, industry and homes; computerized 
games, vocal output, and music. Contact: H.A. Bruno and 
Associates, Inc., 78 E. 56th St., New York, N.Y. 10022 
(212)753-4920. 

NOVEMBER 

Interface West, Nov. 1·3, Los Angeles. This three-day con
ference and exposition for data and voice communications 
users has as its theme, "Productivity through Computing 
and Communications Alternatives," and its objective is to 
bring together users and prospective users of computer and 
communications technologies. Over 150 speakers will ad
dress 50 sessions, and there will be an exposition of the 
leading products and services in the areas of data commu
nications, small computer systems, voice communications, 
and microprocessing. Individual programs are partitioned 
to provide a comprehensive tutorial in each of these major 
areas. Contact: Interface West, 160 Speen St., Framingham. 
Mass. 01701 (800) 225-4620. 

COMPSAC 77, Nov. 8.11, Chicago. This is the IEEE'S first 
international computer software and applications confer
ence and is designed to bring together computer practition
ers, users, and researchers to share ideas, experiences, and 
requirements for application software, management tech
niques, and software development support. Papers presented 
will cover topics such as: development methodology, man
agement, data base management systems, computerized de
cision-making systems, real-time applications, computer
aided design, software tools, mini-micro software develop
ment, social, legal and regulatory issues, and organizations 
impact. Contact: Stephen S. Yau, Dept. of Computer Sci
ence, Northwestern Univ., Evanston, Ill. 60201 (312)492-
3641. 

Sixth Texas Conference on Computing Systems, Nov. 14· 
15, Austin, Texas. Sponsored by the Univ. of Texas and the 
IEEE Computer Society, some of the topics to be covered 
are: very large mass storage systems, very large data bases, 
computer hardware engineering, microprocessors, mini
computers, operating systems, and software engineering. 
Contact: Prof. Edward Thompson, Dept. of Electrical En
gineering, Univ. o(Texas, Austin, Texas 78712. 

Fourth Annual Computer Security Conference, Nov. 14·16, 
New York. This year's three-day program will discuss the 
practical aspects of computer security by emphasizing user 
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experiences via case history presentations and workshop 
sessions. The conference will cover the latest developments 
in areas including risk analysis, fraud and embezzlement, 
disaster recovery, data communications security, dp audit
ing, privacy, insurance, and physical and personnel security. 
Workshops and special interest group meetings will be 
offered. Fee: $465. Contact: Computer Security Institute, 43 
Boston Post Rd., Northboro, Mass. 01532 (617) 393-3666. 

I 

\Vestern Educational Computer Conference, Nov. 16-17, 
San Francisco. Sponsored by the California Educational 
Computing Consortium, this will be both a vendor show and 
a conference. Contact: Paul Black, Dept. of Computer 
Science, CSULB, 6101 E. 7th St., Long Beach, Calif. 90840. 

CALL FOR PAPERS 

The Eighth International Symposium on Fault-Tolerant 
Computing will be held June 21-23, 1978. The program 
committee presently is soliciting papers on the theme of the 
system approach and on the interaction between technologi
cal advances and fault tolerance. Relevant topics include: 
hardware and software architecture of fault-tolerant sys
tems; evaluation of system reliability, performance, and 
operational security; hardware and software design valida
tion; detection and diagnosis of hardware and software 
errors; testing for quality production; and error recovery 
and system reconfiguration. A summary of about 200 
words, due by Nov. 1, and the paper proposition with a 
4,000 word maximum, due by Dec. 1, should be sent to M. 
Diaz, FTCS-8 Program Committee Secretary, LAAS, 7, ave
nue de Colonel-Roche, 31400 Toulouse, France. 

Technical papers now are being solicited for PERCOMP '78, 
a selling show designed with the home computerist and 
business person in mind. Suggested topics include: speech 
synthesis and recognition; pattern recognition; bit-slice 
architecture; real-time machine control; software and hard
ware tutorials; business applications; microcomputer selec
tion; microcomputer hardware surveys; word processing; 
and home applications. Specific topics to be considered in
clude: applications of microcomputers in communications; 
tutorials on assembler, monitor, editor, and interpreter pack
ages; hardware construction practices; advanced languages 
including APL and PL/l derivatives; music generation and 
control; and file structures used for floppy disc, tape record
er, and RAM. Three copies of an abstract of an original 
paper on any of these or related areas are requested by Oct. 
31, and should be sent to: James H. Londwedel, PERCOMP 
'78, 1833 E. 17th St., Santa Ana, Calif. 92701. Final 
manuscripts must be received by Jan. 13, 1978. 

ON THE AGENDA 

SWAP Fifth Annual Meeting, Nov. 2, Boston. Contact: 
SWAP, c/o Wang Laboratories, 1 Industrial Ave., Lowell, 
Mass. 01851. Mini/Micro Computer Conference, Dec. 6-8, 
Anaheim, Calif. Contact: Robert D. Rankin, 5544 E. La 
Palma Ave. Anaheim, Calif. 92807 (714)528-2400. College 
and University Exchange National Conference, Dec. 7-9, 
San Diego, Calif. Contact: CAUSE, 737 29th St., Boulder, 
Colo. 80303 (303)492-7353. SOVEXPO, Dec. 7-15, Mos
cow. Contact: Clapp and Poliak, Inc., 245 Park Ave., New 
York, N.Y. 10017. On-Line Information Meeting, Dec. 13-
15, London. Contact: On-Line Review, Woodside, Hinksey 
Hill, Oxford, ox1 5BE, England. =It: 
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If you own a 
T I Silent 700® 

get sensitive. 
For what you pay for thermal paper, 

you should get consistent imaging and 
quick delivery. No maybe's. We say 
you can. And pay less. Come to the 

Sensitive Paper People. Try our paper. 
Free. 

Silent 700® is a trademark of Texas Instruments. 

sensitivity coupon 
Send one free roll for Texas Instruments Silent 700® 

Annual Usage: ___ rolls Paper Number ____ _ 

Name ______________ Phone ___ _ 

Firm ___________________ _ 

Address __________________ _ 

City _________ State ____ Zip, ___ _ 

. Mail to Coated Products Division, Graphic Controls Corporation, 
P.O. Box 1309, Buffalo, NY 14240 0-10 

Or call toll free 800-828-7978. 
(In New York State, call 716-847-7500.) 
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"Sycor 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 
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 from 
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 Yello~ Pages under "Data 
Processing Equipment:' 

Sycor puts computer power where the work is. 

syeOR 
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source data 
SOURCE DATA provides Information 
on books, courses, references, reports, 
periodicals, and vendor publications. 
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ACCESSING INDIVIDUAL 
RECORDS FROM 
PERSONAL DATA FILES 
USING NON-UNIQUE 
IDENTIFIERS 
NBS Special Publication 500-2 
National Bureau of Standards, 
1977 
192 pp. $2.65 

The National Bureau of Standards 
sponsors a program of directed re
search through grants to small busi
nesses. When the course of national 
events requires a pinpoint investigation 
or a summary of the current art, NBS 

contracts' to have the necessary mate
rial pulled together. Operating Systems, 
Inc., of Woodland Hills, Calif., re
ceived such a contract and pulled to
gether a definitive document that dis
cusses the identification of individuals 
without using a unique preassigned nu
meric digital identifier. 

For several years the pros and cons 
of using the Social Security number as 
a numeric identifier have been debated. 
Since computer systems require some 
unique identifier or a combination of 
concatenated descriptors that form a 
unique identifier, OSI was requested to 
research the subject and provide a re
view of the methodologies for retriev-

. ing an individual's record without -the 
use of a standard numeric universal 
identifier. To that end OSI reviewed 
the state of the art in retrieval tech
niques to find ways that multiple non
unique fields could be combined to 
search a data base. They then tested 
their theories against a data base and 
computed the probability of a match. 
The report consists of about 70 pages 
of prose, 100 pages of computer print
out, and a 7-page FORTRAN program. 

On review, one discovers it has an 
academic flavor; on scrutiny, several 
glaring omissions. 

The circulation departments of ma
jor magazines have wrestled with -the 
problem of nonunique identifiers for 
many years. I' was dismayed by the 
absence of a survey of the algorithms 
used for circulation control by major 
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magazines such as Reader's Digest and 
Time. 

Plowing on I found the study lacked 
creativity (and this in turn causes me 
to suspect its credibility). An obvious 
identifier that cries out' for considera
tion in a study such as this is the fully 
qualified telephone number (area code 
plus local digits). For a large portion 
of the popUlation this is almost a 
unique identifier, is constantly up to 
date, and frequently appears on credit 
applications, new car purchase agree
ments, and the like. One could simply 
ask, "Have you moved recently? If so, 
enter your old and new telephone 
numbers in the spaces provided." It 
would allow a trail to be maintained so 
records could be linked with the indi
vidual being profiled. 

Almost as good (except for dense 
ethnic neighborhoods where a single 
surname dominates) is the postal zip 
code. On a national scale, for Social 
Security records or veteran's benefits, 
the person's full address and age might 
be a unique . combination. Unfor
tunately the evaluation of the zip code 
was not included in the study either. 

800C{ GRIEFS ... 

PCC's Reference Book of Personal 
and Home Computing 
Edited by Dwight McCabe 
People's Computer Co., 1977 
248 pp. $5.95 

Perhaps this book would be more ap
propriately titled "Two-Thirds of a 
Reference Book," since the first hun
dred pages are devoted to articles, 
which for the most part aren't what we 
would consider references. In a ref
erence sense, two articles stand out: 
the glossary, reprinted from the Byte 
~hopper (and prefaced by the editor 
with the caveat, "Almost every defini
tion here has exceptions to ,the rule, so 
be warned."); and Li-Chen Wang's 
short description and complete listing 
of an interpreter for Tiny BASIC on an 
8080 or Z-80-based microcomputer. 
The remaining eight articles, by the 
likes of Theodor H. Nelson and Jim 
Warren, are either useful in a practical 
sense, or thought-provoking, or both, 
but it's unlikely readers will find them
selves continually referring to these 
articles. 

The next 140 or so pages, a section 
entitled "Reference," contain several 
bibliographies, directories of profes
sional societies, computer clubs and 

The failure to make allowances for 
the application environment in which 
the data base exists is disappointing. 
This affects the probability of a vari
able .being present and current. Con
sider the difference between a file of 
registered births and a file used in pro
viding Social Security benefits. The 
birth file is a one-shot and never main
tained; it contains a high degree of ini
tial error and deteriorates over time. 
The Social Security file is seldom more 
than 90 days out of date, and likely to 
have some fields current and correct 
since it is in the interest of the affected 
individual to keep them current and 
correct (so he can receive his monthly 
stipend). Thus I conclude the prob
ability of a retrieval is also a function 
of the quality of the data, and this in 
turn depends on the file activity pattern. 

It is true that an in-depth knowledge 
of data bases and large file applications 
environments would be required to 
prepare key definitions so the issues of 
data quality and integrity could be un
derstood. But that doesn't seem to be 
too much to ask of a company that 
provides the government with 100 
pages of retrieval probability printouts. 

Robert L. Patrick 

Mr. Patrick is an industry consultant 
and Datamation editorial advisor. 
Editor's Note: For another view of this 
same subject see the Forum in this 
issue. 

newsletters, computer stores, and man
ufacturers. These are the references we 
think people will use and reuse. We do 
have one objection to this book: it's an 
annoyance to buy a $1.50 pocket book 
with a cigarette ad bound into its cen
ter, and it borders on downright offen
sive to buy this book at $5.95 and find 
numerous ads scattered about. Ads or 
no, there will probably be many dog
eared copies of this book sitting on the 
bookshelves of personal computer us
ers. ~ 

C::=:: .. ___ ' _._. __ ._.-_-____ ===:::J 

Oscar Enhanced 
A new 8-page brochure describes an 
improved version of OSCAR, an interac
tive project management computer 
program. The brochure details en
hancements to the report generator fea
ture, which now enables a client to 
produce comparative reports in addi
tion to critical path method and re-
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Introducing the Model 770 
Intelligent Terminal. 

From the company 
that makes 
technology affordable. 

The Model 770 Intelligent Termi
nal is a powerful system designed 
to meet your distributed processing 
needs. Better than sending your 
data to your host by mail or tele
typewriter, better than entering it 
by keypunch or key-to-disk, the 770 
provides the ideal, cost-effective 
solution for source data entry, data 
pre-processing and communica
tions for your distributed process
ing applications. 

Reduces your 
communications costs. 
The Model 770 removes a substan
tial burden from your host computer 
and reduces your data communica
tions costs. By pre-processing your 
data on the spot, errors are re
duced, and speed and accuracy are 
increased. Additional communica
tions savings can result by trans
mitting batched data at high speed 
during unattended operation when 
line rates are lower. 

Totally integrated package. 
The Model 770 terminal includes 
all the components of an entire 
system. It has features like dual 
mini-cartridge tapes, a 1920-char
acter video display and up to 48K 
bytes of memory. And it's the first 
video display-based intelligent 
terminal on the market that offers 

a built-in 80-column printer. 
For multi-copy and 132-column 

capability, TI's compact, micro
processor-based Model 810 impact 
printer is also available. 

Easy-to-use software, 
easy-to-Iearn language. 
Model 770 terminals are easy to 
program and operate with TPL 
700, the flexible, powerful Ter-

minal Programming Language. 
TPL 700 is a high-level business
oriented language that greatly 
simplifies forms generation and 
procedures for data entry and local 
processing. Programs can be de
veloped interactively on the 770 
without ever writing lines of code. 

And,ofcourse,TI offers total ser
vice and support, including flexible 
maintenance plans and a nation
wide network of factory-trained 
customer service engineers. For 
your distributed processing needs, 
TI clearly has a better solution. For 
more information, mail back the 
coupon. Or call your neare~t 0 

TI sales office or Terminal 'n 
Systems Marketing, (512) 'UI 
258-7176. 

· Yes! I am interested in the Model 770 Intelligent Terminal. l-lO-DM 

o Please send me more information. 
o Please have your representative call me. 
Name ________________________________________________________ _ 

Title ________________________ _ 
Company ____________________________________________ _ 
Address ______________________________________________ _ 

City State Zip ___ _ 
Phone ______________________________________________ ___ 
My application is ________________________________________ __ 
Mail to: 'Iexas Instruments Incorporated, P.O. Box 1444, MIS 784 

Houston, 'Iexas 77001 · . · ....................................................... . 
Copyrigh t © 1977, Texas Instrumen ts Incorporated 

TEXAS INSTRUMENTS 
INCORPORATED 
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source data 
source constrained-type reports. These 
reports are said to enable the planner 
to compare repor'ted up-to-date perfor
mance to the baseline schedule. 

Status comments for each project 
activity, immediately reflecting the 
project's status and spotlighting condi
tions which could cause problems, 
may be included in the comparative' 
reports. Updating also allows the proj
ect manager to post information about 
activity conditions, including date and 
time of the star,t or completion, as well 
as the amount of progress the activity 
has made. Once the project has been 
rescheduled, impact reports can be 
generated to show the effect of actual 
performance of activities on the proj
ect's schedule. The brochure also pre
sents typical reports and details on the 
use of OSCAR. ON-LINE SYSTEMS, INC., 
Pittsburgh, Pa. 
FOR COPY CIRCLE 345 ON READER CARD 

Power Problem-Solving Bulletin 
Problems encountered with computer 
systems, involving power deviations, 
brownouts, and blackouts, and possible 
solutions to ,those problems are ex
plained in management terms in this 
new 8-page bulletin. Several options 
depending on on-site conditions are 
discussed. A building block approach 
is presented using static line voltage 
regulators, static automatic transfer 
switches, and uninterruptible power 
systems. Experiences by several users 
of this class of equipment are detailed, 
with an example of equipment expen
diture justification based solely on fi
nancial considerations. CYBEREX INC., 
Mentor, Ohio. 
FOR COpy CIRCLE 346 ON READER: CARD 

Business Software Bulletin 
A complete description of how the 
Acsi Cogit business software produc
tion and control programs can store 
and modify complete production for
mulas and manufacturing operations, 
generate complete batch tickets, and 
monitor and report finished good in
ventory is given in this 6-page bulletin. 
U sing text, schematic diagrams, and 
sample computer printouts, the bulle
tin describes programs including raw 
material inventory control, status of 
finished goods inventory, work-in-pro
cess reports, production batch ticket
ing, and job completion reports. The 
vendor reports that with these software 
packages, ACS computer color systems 
can accurately and rapidly generate 
production batch tickets, formula ex
plosions, and current product cost 
analysis. APPLIED COLOR SYSTEMS INC., 
Princeton,. N.J. 
FOR COpy CIRCLE 347 ON READER CARD 
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Data Acquisition Cards 
The electrical and mechanical parame
ters and programming considerations 
of the SineTrac 800 Series of data 
acquisHion cards are given in this new 
16-page brochure. The cards slide di
rectly into Intel's MDS-800 microcom
puter housing or sBc-80/l0/20 card 
cage. The SineTrac 800 accepts 32 or 
more analog channels, communicates 
on the MOS or SBC cpu bus, and is 
handled as an addressable peripheral 
110 device. All activities are controlled 
by the universal 8080 assembler lan
guage. Analog inputs can be printed 
out on a teletypewriter, punched out 
on paper tape or magnetic tape cas-

sette, or left in memory. The umt IS 

designed for process control, automat
ic test systems, laboratory measure
ment systems, and similar applications. 
Other features of the brochure in
clude block diagrams, ordering guides, 
details on A/o-ol A base addressing, 
channel expansion, and programming 
methods. Also included are details of 
the diagnostic test program supplied 
with each system, and a brief descrip
tion of cards for other mini and micro
computers. OATEL SYSTEMS, INC., Can
ton, Mass. 
FOR COpy CIRCLE 349 ON READER: CARD 

Micro-Disc Option 
A new Write Protect option available 
for the micro-disc system is described 
in this new 4-page, four-color brochure 
from the vendor. This feature will al
low the user to protect data files stored 
on any diskette via a small hole 
punched in the diskette jacket. A sen
sor and associated circuitry within the 
9512 micro-disc inhibit activation of 
the Write Mode when the hole is open. 
Recording on the protected diskette is 
made possible by covering the hole 
with opaque tape. The brochure de
scribes the entire micro-disc system, 
and includes spedfications and operat
ing features, TECHTRAN INDUSTRIES, 
Rochester, N.Y. 
FOR COPY CIRCLE 348 ON READER CARD 

Electronic Mail 
Datapost, the new electronic mail ser
vice, is described in this 4-page bro
chure from the vendor. The brochure 
explains how the computer-based ser
vice receives messages from the sub
scriber's office facsimile machine and 
processes them for delivery anywhere 
in the U.S. Also covered are details of 
how letters and addresses may be 
stored, and a cost comparison of Data
post and Mailgram. There also is a list 
of 32 ways to reduce costs of credit 
collections, sales administration, pro
duction, purchasing, and shipping. 
TDX TELECOMMUNICATIONS, INC., Hous
ton, Texas. 
FOR COpy CIRCLE 350 ON READER: CARD 

Microfilm Brochure 
All the various Aperture Card 105mm 
Card Jacket features and coding tech
niques are described in a brochure en
titled "Active Information Handling." 
The systems described include: key
punched Mil-D aperture cards and 
Tab-J ac aperture cards compatible 
with standard dp equipment for ma
chine sorting and retrieval, and 105mm 
"fiche-size" card jackets. Options avail
able include: notched cards, color code 

striping and colored card stock, includ
ing corner cutting and rounding. A 
variety of apertures are available for 
up to 60 16mm microfilm frames as 
well as 35mm microfilm for engineer
ing drawing applications and specifica
tions. Also shown are a variety of ca
rousel microform file systems capable 
of storing and retrieving up to 150,000 
unitized microforms. MICROSEAL CORP., 
Zion, Ill. 
FOR COpy CIRCLE 351 ON READER CARD 

Tape Protection 
High intensity magnetic fields are com
monplace, and until it is too late, there 
is no way of knowing that tapes have 
been damaged. This vendor is offering 
a new 4-page brochure describing its 
line of Tape Data Preservers which 
protect flexible discs from magnetic 
degradation, erasure, or physical dam
age. The units also will protect nine-
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· Now the TC-140 
does it for you 



We knew it from the beginning. And, so did our customers. We 
were convinced from the start that static RAM technology was 
the way to go on our 370 add, on memories. Static is faster. 
More reliable. And, totally compatible with IBM. 

Now, we see an interesting thing happening. Our competitors, 
long' time proponents of dynamic technology, have suddenly 
changed their tunes. They're now planning to jump on the static 
bandwagon. But, they have a long way to go. We spent two years 
to develop our static technology before we started delivering it in 
1975. We were the first with an NMOS static chip. The first with a 
4K chip. And, our new 4K chip is the fastest, static or dynamic. 
All from EMM's own semiconductor facility in Phoenix. 

Evidently, recent IBM enhancements have left some 
of our competitors holding the bag. We knew 
from the beginning that complete IBM com, 
patibility requires static technology. We've 
kept right up with IBM. And that's ~~~ 
how our customers are always going to 
be up,to,date with future IBM 
enhancements. 

When you need add,on memories, check 
with EMM. We've got the best total all, 
around add,on,memory package going. 

We'll see to it that EMM 
your memory stays • 
IBM compatible. • 

STATIC 
FROM THE 

BEGINNING 

COMMITTED TO emm 
MEMORU ALL THE WIU COMPUTER PRODUCTS 

l • ~. A division of Electronic Memories & MagnetiCS Corporation 
3216 West EI Segundo Boulevard, Hawthorne, CA 90250 

For more information, call your regional EMM sales office. Eastern (201) 845-0450. Central (321) 297-3110. Western (213) 477-3911. Europe: Bad Homburg, West Germany 06172/6094 
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Con'trol Daia in'(roducas 
the Oru1EGil~ ~,ao Sys1em. 

• OMEGA 480-1 gives you greater 
throughput capacity than 
370/138 and 145 - yet costs 
about the same. 

• OMEGA 480-11 will exceed 
370/148 performance while 
offering a purchase-price 
savings of $200,000.00!! 

The OMEGA 480 requires about 
one quarter the power and takes 
only half the floor space of the 
comparable 370-145/148. 

Field-upgradable. That means 
you can start with the OMEGA 
480-1 now and upgrade to the 
480-11 when your needs require 
the higher performance. 

OMEGA 480 supports, without 
modification, most IBM Operating 
Systems, Program Products and 

. user programs. 
Several options are available 

either through our competitively-

priced Installment Sales Plan or a 
selection of 3- to 7 -year leases. 

But most important, you want 
service support. And you get it 
from Control Data! In our support 
organizations are more than 
8,000 dedicated hardware and 
software specialists - including 
many with years of IBM system 
experience. Experience that 
comes from servicing more than 
1,400 current IBM users, and 
maintaining such Control Data 
plug-compatible peripherals as 
Disk, Tape, Memory, Printer 
and Mass Storage Systems. 

The OMEGA 480 Systems are available initially in: The better business decision 
Boston, New York City, Philadelphia, Washington, 
Baltimore and Atlanta; Cleveland, Chicago, Detroit, 
Milwaukee, Minneapolis, Dallas and Houston; Den
ver, Portland, Los Angeles and San Francisco. For 
information phone your local Control Data Represen
tative or write Thomas E. Phillips, Vice President, 
Peripheral Systems Marketing, Control Data Corp., 
P.O. Box 0, Minneapolis, MN 55440. 

October, 1977 CIRCLE 10 ON READER CARD 
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source data 
inch diameter tape reels. Models for 
standard reels, discs, disc packs, and 
standard cassettes are available and 
specifications for storage, shipment, 
and hand-carried designs are given. 
PERFECTION MICA CO., Bensenville, Ill. 
FOR COpy CIRCLE 352 ON READER CARD 

DMS II Brochure 
"Not All Data Base Management Sys-
tems Are Created Equal ... Now 
There's DMS II" is a new 24-page bro
chure that describes this vendor's new 
data management system offering on 
the MARK III Remote Computing Ser
vice. The recently enhanced data base 
management and report generation 
system capabilities of DMS III are de
signed for a variety of business data 
management applications including 
sales analyses and forecasting, order 
service and inventory control, human 
resources management, and financial 
management applications. Features de
scribed include modular design, lan
guage, retrieval,· updating, multilingual 
capability, built-in tabulation, and full 
reporting capabilities. Two brochure 
inserts explain how the system relates 
specifically to order entry/inventory 
control and human resources manage
ment functions. GENERAL ELECTRIC, 

Rockville, Md. 
FOR COPY CIRCLE 353 ON READER CARD 

Video Terminals Described 
A new 2-page product sheet describes 
this vendor's family of portable Elite 
video terminals. The sheet describes 
several design features including metal 
construction, nine-inch diagonal crt 
display, 40 pound weight, optional 
built-in 30 cps coupler, composite video 
feed, separable keyboard, and mode 
control and logic card accessibility 
from the front panel. The terminals are 
equipped with fold-away handles that 
can be used as a pedestal for support 
during operation. The terminals are 
described as "truly unique in their 
class." The sheet outlines the operating 
features for three terminals, the Elite 
1500A, Elite 1520A, and Elite 1520 
APL. DATAMEDIA CORP., Philadelphia, 
Pa. 
FOR COPY CIRCLE 354 ON READER: CARD 

Card Jacket Microform 
The advantages of combining man
readable notation and microfilm docu
ment storage are described in this new 
brochure from the vendor. The 105mm 
microform offers a large area for 
typed or hand-written information, and 
a polyester sleeve area designed to 
hold 16 or 35 mm microfilmed docu
ments or a combination of both. The 
cards may be custom printed to ac-
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commodate any type of required infor
mation. Features described in the bro
chure include notching, color coding, 
and computer indexing on continuous 
computer forms. MICROSEAL CORP., 

Zion, Ill. 
FOR COpy CIRCLE 355 ON READER CARD 
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Directory of Executives 
Nearly 400 new entries have been 
added and 700 changes made to the 
Directory of Top Computer Execu
tives. Listings in the directory are or
ganized alphabetically by company 
name within the same industry classifi
cations used by Fortune magazine, in
cluding manufacturing and service, 
commercial banks, diversified finance, 
insurance, retail, transportation, utili
ties, and education. Included in each 
entry is the complete company name 
and address, subsidiary and/ or division 
names, phone numbers, major systems 
installed, and the names and titles of 
the top dp executives. There also is a 
geographic cross-index listing compa
nies alphabetically within each state. 
Price: $45, prepaid; $50, invoiced. 
APPLIED COMPUTER RESEARCH, P.O. 
Box 9280, Phoenix, Ariz. 85068. 

New Reports 
Specifications of 249 low cost comput
er systems are given in a newly updated 
report from Datapro, All About Small 
Business Computers. The 62-page re
port includes 50 pages of comparison 
charts covering 249 current systems 
from 87 vendors. Specifications for the 
formats used to store and process data 
within each system are given, as well as 
the manufacturer and model of the 
minicomputer used as the system's cen
tral processing unit and the system's 
110 capabilities. Also described in the 
charts are: the keyboard facilities, the 
range of input! output devices which 
may be accommodated, communica
tions capabilities, and the software sup
port provided by the manufacturer. 
Price: $12. 

Also available from Datapro is the 

report, All About EDP Media and 
Supplies. The 25-page report contains 
the results of a survey in which com
puter users rated suppliers of magnetic 
discs and diskettes, continuous forms, 
punched cards, and printer ribbons. 
Users of more than 1,700 types of dp 
media and supplies reported their over
all experience with the various brands 
of supplies by assigning a rating of 
excellent, good, fair, or poor to each 
vendor's products. The report is $12. 
DATAPRO RESEARCH CORP., 1805 Un
derwood Blvd., Delran, N.J. 08075. 

MUG Abstracts 
A 48-page booklet compiling abstracts 
of the 25 papers presented at the 1977 
MUG meeting is now available from the 
MUMPS Users' Group. The booklet 
provides some technical information 
on MUMPS, and a general outline of 
the conference sessions. Price: $4 . 

Also available from the users' group 
are the proceedings and abstracts of 
the 1973 and 1974 meetings at $9 
each, and those of the 1975 and 1976 
meetings at $15 each. MUG, 700 S. 
Euclid, st. Louis, Mo. 63110. 

Computer Selection Guide 
This new report is geared to the first-
time user faced with selecting a small 
business computer. The report explains 
what a small business computer is, 
what it can do, and how the user can 
intelligently decide which system best 
suits his needs. The report provides 
technical and business guidelines as 
well as answers to basic questions 
which- should be asked prior to making 
a decision. Subjects covered by the re
port include: determining your re
quirements; typical business applica
tions; characteristics of effective busi
ness systems; a technical overview; 
summary of costs/financing; and in
formation on choosing a computer 
vendor. A glossary of computer terms 
and a list of small computer vendors 
also are included. Price: $18, prepaid. 
DATA SYSTEMS PUBLICATIONS, Box 
510, Marlboro, Mass. 01752. 

Computer Insurance Report 
This report is designed to help dp exec
utives evaluate their installation's in
surance needs and explain the types of 
coverage available to them. The 20-
page portfolio describes six types of 
coverage, details special conditions un
der which each type should be pur
chased, provides an interpretation for 
specific types of clauses, and covers 
what is and what is not covered by 
general policies. The appendix assists 
in determining almost any installation's 
insurance needs. Price: $7. AUERBACH 

PUBLISHERS INC., 6560 N. Park Dr., 
Pennsauken, N.J. 08109. 

(Continued on page 52) 
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The age of array processing is here ... 

l 
~ . 

~~,<,. 
"'" .• ~N.;~,,' 

and FLOATING POINT SYSTEMS 
is the array processor company. 
• SIMULATION • METEOROLOGY 
• IMAGE PROCESSING • SIGNAL PROCESSING 
• GRAPHIC RESEARCH • VIBRATION ANALYSIS 
• SPEECH PROCESSING • and MORE 

FLOATING POINT SYSTEMS' ARRAY PROCESSORS provide the 
high throughput required for computer systems used in 
scientific, engineering, and signal processing applications. 
They can increase the throughput of minicomputers up to two 
hundred times ... of maxicomputers up to twenty times. Yet the 
AP-120B system is typically less than $50K. 

While the conventional, scalar computers of today require the 
restructuring of algorithms to fit the computer, the architecture 
and instruction set of FPS Array Processors are specifically 
designed to accommodate algorithms in both scalar and 
vector form. 

Floating Point Systems' Array Processors offer high reliability 
(more than 3600 hours MTBF) and compactness (only 26~" 
high in a 19" rack). They are found in shipboard and mobile 
installations, as well as computer rooms .throughout the world. 

IF' ~, 5~' FLOATING POINT 
I _JJ SYSTEMS, INC. 

CALL TOLL FREE 800-547-1445 
PO. Box 23489, Portland, OR 97223 
(503) 641-3151, TLX: 360470 FLOATPOINT PTL 

• 

• 

• 

FAST: 167 nanosecond multiply/add ... 2.7 millisecond 1024 
point FFT. 
EASY PROGRAMMING: More than 150 routines callable from 
FORTRAN or the AP assembly language. Its symbolic cross
assembler and Simulator/debugger helps you create new 
routines. 
COMPATIBLE: Interfaced to all popular computers and their 
operating systems. A flexible format converter translates data 
to and from the host CPU. And a high speed DMA port is 
available to use with other peripherals. 
HIGH CAPACITY: 8k to 1 megaword of ]67 or 333 nanosecond 
38-bit memories. 
PRECISION: 38-bit floating-point arithmetic, normalized and 
convergen~y rounded, produces eight decimal digit accuracy, 
not just six. 
RELIABLE: Goes where your CPU goes-computer room, lab, or 
in the field. 
FULL SUPPORT: All the software, installation and operation 
manuals, and consultation you need goes with your Floating 
Point Systems' Array Processor. 
ECONOMY: A small fraction of what you must otherwise spend 
for comparable computing power. 

Discover how Floating Point Systems has , ....... ~./ 
brought THE AGE OF ARRAY PROCESSING. !!l'~:" . / .. / _____________________ L __ 

I 
I Please send me he ARRAY PROCESSOR BROCHURE wHh PRICE LISTS, 
I 
I 
I 

Name __________ Title _____ _ 
Company ________ Phone _____ _ 
Address _____ --:--__________ _ 
City ______ Stote _____ Zip ___ _ I 

I 
I My Computer System is My application is 

I 
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The complete 125 ips package-beats 
anything in its class now moving tape. 

Strong words. For strong capabilities, 
wrapped up in a strong new look. A totally new 
design in vacuum column drives houses the 
first complete high-speed package in the field. 

The TIOOO Series from Pertec. 
No more compromising. No more shopping 

around. We've got it all. Together. Just for 
starters: 125 ips. Plus GCR. Plus auto-thread 
and auto-load. 

You'll find everything you need to feed your 
powerful mini systems, in a TIOOO configuration. 
These are not only our most advanced, most 
flexible tape transports produced today - they're 
built by Pertec to fit tomorrow's data process
ing applications to a T. 

Ask for 6250 bpi GeR. In addition to dual 
NRZI/PE modes available, TIOOO drives offer 
OEMs the only Group-Coded Recording at 
125 ips-with a vacuum capstan to protect 
high-speed operations with a friction-free 
instant grip, for safer fast starts and stops. 

Ask for operational convenience. TIOOO 
makes life easier for your customers: with 
cartridge auto-load, automatic threading, and 

automatic load point seek. With a built-in daisy
chain capability. With front access to all 
electronics to simplify maintenance. 

Ask for internal data formatting. Intelli
gence can be built into TIOOO NRZI/PE 
configurations (as well as our tension-arm 7" 
reel FT7000 and 101/2" reel FT8000, and our 
37.5-to-75 ips FT9000 vacuum column series). 
Pertec is now installing our Microformatter 
inside these units, on order, to simplify inter
facing, and reduce system costs. 

Now complete the picture: ask for Pertec. 
Making it still tougher on the competition, our 
broad line of tape transports covers the full 
spectrum of OEM requirements. With the same 
total commitment backing TIOOO: Pertec, the 
world's largest independent manufacturer of 
peripheral equipment, backs all its products 
with the international sales, support and service 
operations of Pertec Computer Corporation. 

There's a Pertec service office near you ... 
and your customer. With emergency assistance 
on-call, on a 24-hour 7 -day basis, through our 
toll-free 800 line. 

1----------------------, 

© 1977 Pertec Computer Corporation 

D Please send complete details on the Pertec TlOOO Tape Transport Series. 
D Send pricing information as indicated on the RFQ below (no obligation or cost). 

Request for Quote 

Data Tape Send 
TIOOO Data Density Velocity Quantity Date Specs 

Model # Format (bpi) (ips) Required Wanted Only 

T1640·98 PE/NRZI 1600/800 75·125 

T1940·96 GCR/PE 6250/1600 75·125 

FT1640·98 PE/NRZI 1600/800 75/125 
w/internal 
formatter 

Name 

Title _________ Phone _________ ExtL-____ _ 

Please attach coupon/RFQ to company letterhead and return to Pertec, 9600 Irondale Avenue, 
Chatsworth, CA 9131l. 

For immediate requirements, call your nearest Pertec regional sales office: 
Los Angeles (213) 996·1333. Ann Arbor, Michigan (313) 668-7980. Hudson, New Hampshire 
(603) 883-2100. England (Reading) 582115. . L ______________________ ~ 

[2!tPEwIEC 
a divIsion of Pertec Computer Corporation 
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source data 
(Continued from page 48) 

Word Processing Report 
All About Word Processors includes 
features, specifications, and pricing on 
nearly 100 word processing models 
available from 50 vendors. The report 
traces the evolution of the word pro
cessing unit from the mechanical type
writer to the standalone word process
ing products and shared-logic word 
processing systems, discusses applica
tions, advantages, and trade-offs, and 
provides planning ,guidelines. This 
newly expanded and revised report in
cludes: systems configuration; display 
stations and printer stations; text input, 
edit,and merge features; communica
tions capability; and pricing. Price: 
$15. DATA/PRO RESEARCH CORP., 1805 
Underwood Blvd., Delran, N.J. 08075. 

WP Typewriter Report 
IBM'S product lines and marketing 
force have determined the direction 
and pace of the word processing indus
try, according to a new report on word 
processing typewriters. The report also 
states that despite competition from 
about 30 firms which were founded 
within the past seven years, IBM holds 
about 80% of the installed base, and 
will continue to be the head of the 
industry for the next five years. The 
three basic equipment segments of the 
word processing typewriter indus'try 
are said to be: standalone, printer
based units; standalone, display-based 
units; and shared-logic systems. The 
report focuses primarily on the stand
alone segments, which comprise some 
327,300 (99.9%) of the installed base. 
Fewer than '30 shared-logic systems 
are installed. Price: $595. CREATIVE 
STRATEGIES INC., 4340 Stevens Creek 
Blvd., San Jose, Calif. 95129. 

c ---, 
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Audics 
An informal survey of business com
munity information needs by this ven
dor showed problems in two areas: 
increasing losses due to fraud or unin
tentional errors, and systems not re
sponsive to users' cost and information 
requirements. The integrated data pro
cessing and audit control approaches 
needed to solve these problems have 

52' 

been combined in this audio cas
sette course, AUDICS, aimed at com
pany management, financial! account
ing staffs, users of computer processed 
data, auditors, and data processing 
professionals. The course consists of 12 
booklets and 10 audio cassettes, and is 
designed to develop skills in: under
standing audit concepts; installing in
ternal controls; understanding how dp 
systems are developed; getting users in
volved in systems development; and 
developing a controls review tailored 
for a specific environment. The course 
has been accepted by the California 
State Board of Accountancy for 45 
hours Continuing Professional Educa
tion credit. Fee: $595; quantity dis
counts are available. INFO 3, 21241 
Ventura' Blvd. , Woodland Hills, Calif. 
91364. 

. Security Workshops 
Those involved in the auditing, com
puter operations, systems analysis and 
programming, and internal security 

.. functions may be interested in the se
ries of computer security and privacy 
workshops being offered by Honey
well. Each workshop will include an 
extensive discussion on the recent Fed
eral Privacy Protection Study Com
mission Report and its impact, and a 
presentation on distributed systems 
and communications security. Partici
pants from government, business, and 
various associations will use case stud
ies, team analyses, and guest lecturers 
to examine actual abuses of computer 
security and privacy. The three-day 
workshops will be held Nov. 15-17 and 
December 6-8 in Phoenix. Fee: $425. 
HONEYWELL INFORMATION SYSTEMS, 
Computer Security and Privacy Work
shop, P.O. Box 6000, MS K-95, Phoenix, 
Ariz. 85005. 

Distributed Dp 
Those concerned with, or responsible 
for, developing the data processing 
within their organizations are the tar
get of this course, "Distributed Data 
Processing-What You Need to Know 
to Make the Vital Decisions." The 
three-day course is designed to make 
participants: knowledgeable of the con
cepts and definitions of, a distributed 
environment; able to recognize the ap
plication characteristics of distributed 
dp; aware of the issues pertaining to 
effective data assurance, security and 
privacy, auditability, recovery, and re
start; and informed on the uses of the 
data base approach for distributed ap
plications, including distributed data, 
distributed data base management sys
tems, and back end processing. They 
also will be shown a usable methodolo
gy to determine if distributed dp 
matches their organization's needs, and 
how to implement it if it is suitable. 
The course will be offered in San Fran-

cisco, Oct. 26-28; Toronto, Nov. 16-
18; Vancouver, Dec. 12-14; and Wash
ington, D.C., Dec. 13-15. Fee: $495; 
group rate for two or more, $425 per 
person. ADVANCED MANAGEMENT RE
SEARCH, 1370 Ave. of the Americas, 
New York, N.Y. 10019. 

Contract Negotiation 
"Computer Contract Negotiation" is a 
three-day course designed to give par
ticipants sound answers to the ramifi
cations of preparing and negotiating 
computer contracts, and is geared to
wards those in management having re
sponsibility for preparing or signing 
contracts, attorneys, financial officers, 
and other professionals responsible for 
protecting an organization's financial 
interests. The course will be offered in 
New York, Oct. 19-21; Washington, 
D.C., Dec. 5-7; Atlanta, March 6-8, 
1978; and New York, June 5-7, 1978 . 
The $575 fee includes the complete 
text, a copy of Data Processing Con
tracts-Structure, Contents, and Ne
gotiation, and reference materials. ACT
BRANDON CO., 437 Madison Ave., New 
York, N.Y. 10022. 

Electronic Mail Seminar 
Electronic mail is a $1.2 billion busi-
ness in terminals, microprocessors, 
computers, and communications, and 
will have an enormous impact on 
faster communications, the paperless 
office, and the incentive for organiza
tional change. This revolution will be 
the subject of a two-day seminar to be 
held in New York Oct. 25-26. The 
seminar will focus on how cutting edge 
users use electronic mail today, and 
where specific opportunities lie, and 
will deal with the market for electronic 
mail today .and tomorrow. Fee: $550; 
group discounts are available. THE 
YANKEE GROUP, P.O. Box 43, Harvard 
Square, Cambridge, Mass. 02138. 

Commercial Use of Minis 
The background facts needed to make 
a wise decision for or against minis will 
be covered in the course, "Commer
cial Application of Minicomputers," 
offered this fall. The course is designed 
for directors of MIS, user managers, 
those teams considering minicomput
ers, systems personnel needing infor
mation on minis, and executives in 
small to medium-sized companies who 
are considering computerization for 
the first time. The course will include a 
definition of a minicomputer, typical 
applications, selecting and evaluating 
minis, minicomputer software, and im
plementing minicomputer systems. It 
will be conducted in New York, Oct. 
26-28; Los Angeles, Nov. 7-9; and At
lanta, Dec. 12-14. Fee: $425, AMA 
members; $490, nonmembers. AMERI
CAN MANAGEMENT ASSOCIATIONS, 135 
W. 50th St., New York, N.Y. 10020. 0 
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SHELLY & CASHMAN 
ON 

STRUCTURED COBOL 
Learn Structured Design 

And Structured COBOL Programming 
From Their Newest Textbook. 

Now it is no longer necessary 
to spend over $100.00 a day 
to obtain training in 
STRUCTURED DESIGN and 
STRUCTURED COBOL 
PROGRAMMING. 

Gary B. Shelly and 
Thomas J. Cashman, auth.~or~s~~~~ 
of 18 textbooks on ~ t~~~~[j.B 
computer programming I 
which have been used 
by numerous companies 
and hundreds of colleges to 
train over 314 million 
students in computer 
programming, announce 
their latest textbook, 
INTRODUCTION TO 
COMPUTER PROGRAMMING 
STRUCTURED COBOL. 

We guarantee this book to 

Other best selling textbooks 
by Shelly and Cashman 

include BUSINESS SYSTEMS 
ANALYSIS AND DESIGN and 

COMPUTER PROGRAMMING 
RPG II. Complete 

the coupon below to obtain 
copies of these 

outstanding textbooks. 

ANAHEIM PUBLISHING COMPANY 
1120 E. Ash, Fullerton, CA 92631 

[714J 879·7922 
Please send me the data processing books 

listed. If I am not completely satisfied, I 
will return the books within 10 days for 

refund or cancellation of charges. 

o Introduction to Computer 
Programming 
Structured COBOL 

QTY _ $14.95 ea 
o Computer 

Programming RPG II 
QTY _$12.95 ea 

o Business Systems Analysis 
and Design 

QTY _ $12.95 "ea 

be more effective in teaching ~ 
PRACTICAL STRUCTURED ... 
DESIGN and STRUCTURED ",', \ 

COBOL than courses or audio- . f:~l(~tii~IIIII~~I~ visual instructional materials 
costing more than 100 times 
the price of this book. 

Plus $1.25 postage and 
handling each book 
(6 % tax for California 
residents) Total $ __ _ 

This Shelly ICashman 
textbook is the first book 
to implement the THEORY OF 
STRUCTURED DESIGN using 
practical STRUCTURED 
COBOL EXAMPLES. 

ANAHEIM 
PUBLISHING CO. 
1120 E. ASH. FULLERTON. CA 92631 (714) 879·7922 

Octoher, 1977 

Numerous sample programs are 
illustrated, each beginning with an 
analysis of the programming 
specifications, continuing with a 
discussion of the methods and 
techniques of STRUCTURED 
PROGRAM DESIGN, and con
cluding with a careful explanation 
of how the program design is 
implemented in 
STRUCTURED COBOL. 

CIRCLE 19 ON READER CARD 

o Check Enclosed o Send COD 

o Bill My Company 

Name ____________________ _ 

Title ____________________ __ 

Company __________________ _ 

Address __________ _ 

City/State _________ Zip __ _ 
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You have to be picky when choosing 
a data communications terminal system. 

. Otherwise, you may just pick up a problem. 
That's why Trendata offers a wide 

selection. From systems for wide flexibility 
and high production down to a simple reli
able machine for limited applications. 

When it comes to features, pick them to 
fit your need-half/full duplex operation, 
operator switchable ASCII-EBCD
Correspondence code sets, various 
keyboard legends, variable pitch and line 
lengths, interchangeable type fonts, switch 
selectable transmission rates and many 
more. Then add the options-plot mode, 
form tractors, additional printer controls, 
unattended operation along with a range 
of workstation options. 

We also have the pick of the peripher
als. Add a flexible disk system, tape 

reader/punch, card reader or tape cassette 
recorder. And with no fuss we supply ac
cessories such as certified diskettes, type 
elements, ribbons, tape cassettes, etc. 

What you don't have to pick is other 
firms to handle financial arrangements and 
provide service. We're very finicky about 
doing those in a very first class manner. 
Which all leads to the suggestion that be-
fore you pick a terminal ...... pick up the 
phone and call us. 

A-
Applied Magnetics 
Trendata 
610 Palomar Avenue, PO. Box 5060 
Sunnyvale, CA 94086 
(408) 732-1790 

We like customers who are 
pick~ pic~picky 



New York Coliseum 
October 17-20, 1977 
See us at Booth 
No. 929 

October, 1977 

Ask about ICL almost anywhere in the world. You'll learn that we're. 
Europe's largest computer producer, with manufacturing facilities on 
three continents and customers in 83 countries ranging in size from 
small businesses to mUlti-national giants. 

Ask about our System Ten. 
You'll learn that it's at work on five continents in over 4,000 instal
lations with a proven record of dependability and operational 
features that out-perform any other mini-computer of comparable 
configuration. 
Now we're introducing the newest generation of this respected series, 
the System Ten 220 and it's loaded with features you should learn 
about: 

• A processor expandable from 20,000 to 160',000 characters 
• A core that can be divided into as many as 20 partitions each 

running its own program and each able to handle ten I/O devices. 
• A range of disc drives providing from 8 million to 160 million charac

ters of on-line storage. 

The System Ten 220 is ready for use with an extensive library of 
real-time packages for applications in Manufacturing, Retail Sales, 
Distribution and Service operations. Starting price for the basic hard
ware system is less than $40,000. 
If you're a computer professional planning a new system or upgrading 
a present one, you should learn all about the System Ten 220. 
Contact us now for full details on the System and on the $650 million 
world leader that was first in Virtual Memory, Platter technology, MOS 
storage and many other computer innovations that may surprise you. 
Contact us today. We're here now ... to serve you. 

@®illUill~ ®llil moo [~ftllnll®ml~ @@o 

ICL 
ICL 
Turnpike Plaza 
197 Highway 18 
East Brunswick, 
New Jersey 08816 
(201 ) 246-3400 
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CountonGA 
for big COBOL performance 
in multi-terminal applications. 
And count on the lowest cost per terminal. Available now, General 
Automation's new 440 Data Series, starting below $45,000, recog
nized for the best price/performance package in the computer field: 
'~ .. It always works ... far superior to any other full systems less than 
$80,000. Any comparable system will cost over $175,000~'* 

1. The most powerful ANSI 
COBOL- years ahead of any other 
tested. Compiles 3-to-10 times faster 
than a 370/145. 

2. Store 160 megabytes; 
1 second response. Support 16 
terminals with less than 1 sec response; 
128 KB main memory. Store up to 160 
megabytes on disk, with the 720ns GA 
440 minicomputer. 

3. Concurrent batch and on-
line processing. With shared data
base protection: maximum multi-terminal 
access with minimum user-contention, 
all operating in our field-proven File 
Management System. 

4. GA 440: fully field-proven 
and GA-serviced, in more than 
500 installations around the world to date. 

S. Exhaustive system-testing: 
over 400 different combinations rigor
ously tested for response time. 

Count on GA for all your distributed processing systems-from a basic 2-terminal system 
to a 10,000-terminal network; from factory and business data collection to corporate net
working systems - through our advanced line of high-technology mini and microcomputers. 
You'll be joining the world's largest corporations who now count on GA for the most 
productive system solutions: inlinancial, industrial and telecommunications applications. 

GEIiERlle 
IITIIITIIII 

*(Published quote of an independent computer expert. Name on request.> 

CIRCLE 18 ON READER CARD 

r---------------------------------, 
o Please rush full information on GA's 

big COBOL 440 Data Series for multi· 
terminal applications. 

o Contact us for consultation without delay. 
Tel: ( ) Ext ___ _ 

Name __________ _ 

Title __________ _ 

Clip coupon to company letterhead and return 
to: General Automation, 1055 South East Street, 
Anaheim, CA 92805. Or call (714) 778·4800. 
General Automation Europe: 
51 Aachen, Postfach 465, West Germany. 
Tel: 02405·641. Telex: 841·832·9500. 

L _________________________________ ~ 



We'll even charter a jet if necessary. 

~~IDMS has the best vendor support"* 
. * say users in Datapro study 

In the fourth annual Datapro Research sible, if need be, And that includes 
survey of software users, Cullinane weekends, holidays, Superbowl 
IDMS was rated #1 among all Data- Sunday. 
base Management Systems. # 1 in We do this with a dedicated 
Overall Satisfaction. # 1 in Documen- team of computer trouble-shooting 
tation. # 1 in Ease of Use. # 1 in Ease of experts, headed by Ron McKinney. 
Installation. # 1 in Training. And Most times the problem is not with 
#1 in Vendor Support. IDMS. Butllke all our specialists, Ron 

Many of our users are literally and his group care. Care that your 
running their businesses with IDMS.· whole computer system works 
So when they want Vendor Support, properly. 
they want it now, and often on site. For the complete story - includ-

To us, Vendor Support isn't just ing technical literature on IDMS and 
having competent people answer the a schedule of seminars for your area 
phone when you call. It's going the - send this coupon, or phone us at 
extra mile to be on-site, as soon as pos- (617) 237-6600. 

r---------------l 
Think twice. You'll 
choose the database 
system users A 
rate #1. • 
Name/title _________ _ 

Organization/department ____ _ 

City ___ State ___ Zip __ _ 

Tel. ___________ _ 

My computer is ________ _ L ______________ _ 

Cullinane Corporation 
Wellesley Office Park, 20 William St., Wellesley, Mass. 02181 (617) 237 -6600 
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Editors Readout 
John L. Kirkley I Editor 

Capital Gains
Who Loses? 

Welcome to Portia 

October, 1977 

As of this writing (mid-September), the Carter Administration still is revising 
its promised tax revision package. It's been an interesting process. They've floated 
so many trial balloons that Washington's hot air reserves may be seriously de
pleted. 

And so various provisions have come and gone. But two parts of the package 
have remained firm: one abolishes the preferential tax treatment of capital gains; 
the other eliminates double taxation of dividends. 

Both, if enacted, could have a staggering effect on the future of the computer 
industry. 

Back in. the 1960s, the equity market and the computer industry went through 
a madcap romance, a whirlwind courtship. But the champagne went flat in 1970 
and the two have hardly been on speaking terms since. 

Today entrepreneurs trying to start new companies soon find that the venture 
capitallsts want controlling interest, five pounds of flesh, and ten years indentured 
service from their first born son. That's if they can find any venture money at all. 

Existing companies fare better. But they still are heavily dependent on private 
money to fuel their growth and research and development. And most do not pay 
dividends worth mentioning. It's the prospect of short-term, high risk gain that 
makes them attractive to investors, and capital gains incentives are an integral 
part of the package. 

So far our industry has shown steady and often spectacular grov h-1970, it 
turned out, was a severe but survivable case of growing pains. 

But without capital gains incentives, growing pains will no longer be a problem. 
Stagnation will. -

Without the private investor, the small and medium-sized companies will have 
the choice of struggling to survive while suffering capital starvation, merging, or 
simply going under. 

We would be faced with an era when future growth and innovation within our 
industry would inexorably slow down. Foreign investors, already making signifi
cant inroads in domestic dp companies, would happily learn the meaning of our 
slang phrase, "a fox in a hen house." Technology as well as money would be 
drained from our industry; we could lose our leadership forever. 

Since the late 1960s the dp and electronics industry has contributed over $13 
billion to the balance of trade. This would suffer. And the most fertile, imagina
tive segments of our industry-the high-flying minicomputer, microcomputer, and 
personal computer companies-will have the rug pulled out from under them. 

Of course computer users, the dp managers and their companies, will experi
ence unprecedented tranquility. No more worries about conversions or choosing 
between competing vendors and technologies. The few big surviving vendors will 
simply dictate a leisurely rate of change that brings maximum benefits to their 
stockholders. 

A rather depressing scenario? We think so. That's why we think it's time for 
you to write to your Congressman and to President Carter. Let them know how 
you feel about the proposed tax package. Let's keep our industry green and 
growing. 

Since her highly successful chairmanship of this year's NCC, Portia Isaacson and 
personal computing have become synonymous. Like Portia, we feel that personal 
computers will have a major impact on the world of data processing. 

That's why we've asked this human dynamo to add· one more activity to her 
list of involvements: to be a DATAMATION contributing editor and to produce a 
regular column for us on personal computing. It all begins on page 208 in this 
issue. Enjoy. 1/1: 
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Distributed Processing 
in Manufacturing 

by Larry D. Woods 

The proliferation of small computers within a large company calls for some 
centralized management and control. 

Much of the computing is leaving our 
data processing departments. It is leav
ing in an uncontrolled, uncoordinated 
manner. And the potential exists for 
much of our corporate data also to 
leave with the computing. 

Data processing departments are los
ing control of the function in their 
corporations for many reasons: poor 
response to user development needs, 
inadequate computer services, lack of 
understanding of the users' needs by 
the dp department, unreliable dp com
puting equipment, and the introduc
tion of lower cost, more efficient small 
computers. The user is beginning to 
find alternatives to traditional methods 
of computing. 

In the traditional batch environ
ment, the dp department is removed 
from the user. The user interface has 
been through keypunch departments 
and report delivery people. Timeliness 
is defined in terms of hours or days. 
Applications are designed by the dp 
department, programmed by dp, and 
the resulting programs are run by dp. 
The user has been a passive member of 
the team through most of this cycle. 

The introduction of on-line systems 
has changed this. Through the use of 
terminals at the data source, the user 
now interacts directly with the com
puter, bypassing the keypunch and the 
delivery people. Now he sees the opera
tion of the computer much more clear
ly. The speed of computing, once ade
quate in the batch environment, can
not be tolerated. Reliability of the 
hardware-or lack of it-once was in
visible, or nearly so to the user. Now it 
is seen . . . and the user is frustrated. 
Data processing management must 
acknowledge the reality of the situa
tion that today exists in most large 
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corporations. 
The low price of most small com

puters often makes some dp managers 
consider their appearance to be insig
nificant. This is not the case. Dp man
agement must realize that collection 
and control of data and processes be
gins at the data source. This source 
may be a process controlled by a 
$2,000 microprocessor, but if the 
microprocessor cannot communicate 
with the large computer it is the large 
computer that is crippled, not the 
microcontroller. 

Return to pneumatic tubes 
Additionally, most small computers 

are purchased. This means that once 
the small computer is installed, it will 
remain installed. New leased devices 
offered by the data processing machine 
manufacturer will not replace the pur
chased small machines. It is the large 
data processing machine that will have 
to learn to live with these smaller units. 
Dp people think that distribution of 
computing is just part of a cycle, and 
over a length of time computing will 
again return to the centralized ap
proach. In my opinion, this statement 
is being made in hopes that manufac
turers and dp management will have 
enough time to figure out a solution to 
the problem of distribution. The day 
that computing returns to the central 
facility will· be the day we quit using 
the telephone and use pneumatic tubes 
to pass messages between departments. 
And we will throwaway our hand-held 
calculators and go back to slide rules 
and mechanical adding machines. 

There is one situation that could 
force computing to return to the cen
tral dp environment. If a corporation 
allows its computing to be dispersed in 

an uncontrolled, uncoordinated, dis
connected fashion, the total cost of 
computing within the corporation 
could and probably will rise dramati
cally. Duplicate, incompatible data sets 
and data set structures will result. Un
common interfaces, both at the hard
ware and software level, would prevent 
small computers from communicating 
with one another. Personality conflicts 
and uncooperative managers would 
add to the problem. Upon realizing the 
situation, the general management of 
the company could ask the dp depart
ment to resolve it. At that point, if it 
were possible to resolve the conflicts, it 
would only be done with much more 
cost and time. 

Computer utility 
Corporate dp at Deere and Com-

pany is decentralized and based on 
local control. The company, a manu
facturer of farm equipment based in 
Moline, Ill., last year had sales of $3 
billion and employed more than 
50,000 in some 30 locations. Its com
puting activity is centered around eight 
IBM 370/ 168s in three geographic lo
cations. These machines constitute 
what we call our computer utility. 
From these three centers, 82 RJE ter
minals are supported, these being at 
manufactnring and marketing centers 
in the U.S., Canada, Mexico, and Ger
many. Several hundred crt's are sup
porting program development and on
line inquiry activities. Each unit is re
sponsible for its own data processing 
development, operation, and mainte
nance. The local business system man
ager reports to the local installation 
controller. Only the actual computing 
activity is centralized. Corporate Busi
ness Systems Dept., a staff function, 
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provides development for systems that 
support corporate and certain com
pany-wide functions, such as payroll. It 
also· maintains the computer utility. 
There are also planning functions with
in the corporate Business Systems 
Dept., out of which the Distributed 
Computing Div. was formed. 

A 1975 survey showed 35 small 
computers in the corporation. Most of 
these were used as general purpose en
gineering problem-solvers or industrial 
controllers. The use of small computers 
within our organization, and the gen
eral interest in small computers that 
was being shown throughout the indus
try, led to planning management of 
Corporate Business Systems to form a 
Distributed Computing function. This 
division began in November 1975. 

Distributed computing division 
The function of the Distributed 

Computing Division was not well-de
fined. The reason for this was that the 
direction of the use of s~all computers 
within John Deere was not clear to our 
management. There was a concern as 
to whether the dispersing of computing 
was good for the company, and if it 
proved to be the right approach, what 
should be the role of Business Systems 
in this trend? 

In February 1976, a second small 
computer survey showed 102 small 
computers in use. We also discovered 
some other interesting facts. 

For this second survey, our data was 
collected by Business Systems person
nel at our units. Although they deal 
with their user departments on a day
to-day basis, they didn't realize the sig
nificant usage these small computers 
were being put to until the survey was 
taken. 

Another discovery was that equip
ment purchased for one use was being 
put to other uses. In two manufactur
ing facilities, the yearly plant-wide 
budgets were being run on engineering 
department computers. A further in
consistency was that in one unit the 
computer was in the tooling area, a 
part of manufacturing engineering. In 
the other unit, the computer was in a 
product engineering area, a research 
group, and upon examining some of 
these systems, we found what was 
suspected all along: unauthorized data 
was being stored in these computers. 
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And what do we mean by unautho
rized data? 

Data base effort 
In the early 1970s, John Deere be-

gan a concentrated effort to define the 
data of the company and to gain con-

trol of its usage-we began getting into 
the data base effort. The philosophy 
was to standardize on the data being 
used within the company. If this data 
was the responsibility of a unit, and 
used only by a unit, then that data 
becaine part of a unit data base. If the 

The Real Manufacturing World 
is a Gulliver's nightmare 
where a minicomputer in 
manufacturing. is restricting 
the move to new 
software 
on a 
bigger 168. 

There are things that dp people 
should think about: 
• Users are becoming sophisticated, 
computer "savvy" becoming wide
spread. Younger people are entering 
those departments, and most of them 
are trained in computing. Whether in 
finance or engineering, they have at 
least had FORTRAN, so they know 
something about computers. 
• Small computers are coming in 
through the back door, as turnkey 
systems, as factory automation, and 
shop floor control systems. We've 
even had systems up and running be
fore realizing there was a computer 
inside. 
• Small computers can easily end up 
controlling the direction of the large 
corporate data center. We have an 
installation with twin 168s that can
not go to a new version of an operat
ing system because some PDP-II stalk 

to those 370s. Legitimate IBM con
ventions, not supported in the newer 
software, are used in those conversa
tions. These PDP-II s are controlling 
stacker cranes in a new factory, and 
we are not about to tell that factory 
management to shut down their 
stacker so that we can go to some 
new software. We'll just have to wait 
until the minis are replaced or until 
IBM gives us the features we need. 
• Pressure your hardware vendors 
into acting on distributed computing 
trends with standardized products. 
Spend some time and explain your 
own environment to these people. 
You cannot assume your vendor 
knows what is going on in your shop. 
After you discover what is going on, ' 
explain it to him. Point out that there 
are other machines out there, and 
they will not go away. til: 
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MANUFACTURING 

data was of corporate-wide interest, 
regardless of who had maintenance re
sponsibility for it, then that data was 
considered part of a corporate data 
base. Since all data resided on IBM 

equipment, and the IMS data base 
management system was being used, 
the standard definition of data bases 
was in terms of IMS structures. At least 
that's what we thought was happening. 

In reality, without the knowledge of 
Business Systems, data that fit the cate
gories of both corporate and unit data 
was being stored and maintained on 
small non-Business Systems computers. 
Data structures were different, the ac
cess methods used in some cases were 
"home-grown," and most of the pro
gramming was in FORTRAN, a language 
not used by our Business Systems 
Dept. And some of the applications 
took only a few days to implement
after sitting in a request queue in the 
Business Systems Dept. for months! 

Third survey results 
Last spring, our third survey showed 

there now are 150 small computers in 
our company. Although some will be 
used for process control, not one of 
these will be used for only process con
trol. In the past, many were simply 
process controllers. The average con
figuration also is much larger. No 
longer are they simple cpu configura
tions, but now include high speed 
printers, magnetics tapes, and large 
disc drives, as well as many terminals. 

Many are part of larger automated 
manufacturing systems, such as com
puter-controlled stacker cranes and 

. automatic conveyor systems. These are 
being used for additional business-like 
functions, as compared to simply con
trol systems. At first, stacker systems 
were being installed with computer 
storage of parts location. Now, the 
newer stacker systems carry more 
complete parts files, and their pro
grams are capable of making many 
production-type decisions independent 
of the larger host computer. We expect 
to see more automated systems going 
into our manufacturing facilities, and 
more of the traditional dp functions 
being moved onto these small com
puters. The equipment is there, so why 
not use it? 

The move toward small computers 
with more functions is also beginning 
in our offices. Dumb terminals are be
ing replaced with intelligent terminals, 
some with floppy discs. Interest is be
ginning in computer-based word pro
cessing systems, rather than tpe simpler 
magnetic card-type systems. All can be 
programmed to perform functions 
other than those for which they are 
being purchased. 
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A simplified organization chart shows the position of distributed computing at John 
Deere. 

Most small computer users are not 
interested in running dp installations. 
They are engineers, financial analysts, 
or marketing people. In many cases, 
they understand the additional respon
sibility they will be undertaking when 
they procure a computer; in many 
other cases they do not. We also find 
that most users understand the impor
tance of corporate data. They realize 
that much of the data they might need 
resides on the central dp facility and is 
not available to them unless they are 
connected to the central site. The user 
is given the capability to do his own 
computing, but is restricted from ma
nipulating data without the knowledge 
and coordination of the central site. 

Long system development times, 
caused by data processing department 
overload, bureaucracy, and/ or the ig
norance of dp personnel of the user's 
problems, is probably the most com
mon problem in data processing today. 
This is a chance for the dp manager to 

User 
Dept. 

put the responsibility for system de
velopment on the user, the person who 
is closest to his problem. I no longer 
think it is true that the user is so un
sophisticated as to not understand 
what his problem is. It is no longer 
necessary for the dp department to 
hold the user's hand. 

Whether a given application should 
or should not be programmed will be 
the decision of the user manager. The 
amount of time the user department 
spends in programming is a manage
ment function within that department. 
The data processing department should 
furnish standards or guidelines to the 
user department, but I see little con
cern for policing the programming ac
tivity within that department. 

The control of data that resides in 
the small computer is another matter. 
It is essential that all data deemed to be 
of corporate interest be controlled by a 
single group. This means software 
must be available to allow a small 

control 
of data 

Applications programming is performed by user departments, but data compatibility 
requires central control. 
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computer user to update a data item 
that resides in another computer, as
suming this user is authorized to up
date this data. This facility must be 
transparent to the user. 

Networking capabilities also must be 
available and transparent to the user. 
The user must be able to communicate 
with the central dp facility and, in 
some cases, to other small computers. 
This must be available through a sim
ple, straightforward interface. 

Nodal computers 
Specifically, we see the need for a 

common interface between the small 
computer user and the computer util
ity. This can be implemented in the 
form of a network of what we call 
nodal computers. 

It will be mandatory that all small 
computers be connected to the nodal 
computer, and further that the only 
communication path into the utility is 
through the nodal computer. This 
nodal network, consisting of the nodal 
computers and their associated com
munications network, should be under 
the control of a single software and 
operations staff, independent of the 
software and operations personnel re
sponsible for the central computer util
ity. The reason for this is that the 
group responsible for the control and 
maintenance of the network must be 
oriented toward user satisfaction. The 
groups responsible for the control and 
maintenance of the computer utility, 
on the other hand, tend to be more 
interested in the efficiency of operation 
of the large computers, which is as it 
should be. 

All software changes to the com
puter utility and the nodal network 
must be agreed to by both groups be
fore these changes can be imple
mented. When changes in computer 
utility software will require changes to 
the nodal computer, it is the responsi
bility of the network control group to 
make these changes. It is felt that in 
this way we will be able to isolate the 
end user from the frequent software 
and hardware changes we experience 
on the utility. 

The nodal computer will have data 
base management and communication 
functions. The data base function will 
include the storage of various portions 
of data bases and data dictionary capa
bilities so that, automatically, a nodal 
computer can determine the source of 
required data, whether it be on its files 
or on another remote node, or on the 
computer utility. 

Communications functions on the 
nodal computer will include code and 
format translation between small com
puters and the network, and message 
switching between nodes, small com
puters, and the computer utility. It is 
through this interfacing software that 
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we will protect the end user from soft
ware and hardware changes. 

Introduction of data bases on the 
nodal computer does not imply that 
data bases can only be stored there. 
Small computers, attached to this com
puter, may carry portions of data bases 
stored on the nodal computer. Al
though we feel that the nodal com
puter must have a compatible data 
base management system with the 
computer utility, we would not expect 
this same rule to apply to small com
puters attached to the nodal computer. 

What problems prevent us from im
plementing a distributed computing 
plan? First, the major computer hard
ware supplier for our shop does not 
have the software and hardware we 
need to implement it. If we must wait 
three to five years for a solution to this 
problem, we won't need the equipment 
when it does become available. The 
problem will have been solved. Depart
ments throughout our company will 
have their own various makes of con
puters, each speaking to no one but 
themselves, and in various languages. 

Certain iriterim steps could be taken 
to make a conversion possible at a 
future date. 

Restrictions could be put on which 
small computer manufacturers are to 
be considered, although in the case of 
many turnkey systems, we have no 
choice on what computer is used. Ad
ditionally, if a standard minicomputer 
manufacturer were chosen, I can assure 
you that it would not be a manufac
turer whose equipment is compatible 
with our computer utility equipment. 
Therefore, we know that there would 
be some problems in future conver
sions. 

Second, we do not see all computing 
being transferred onto distributed 
computers. It is very hard to justify 
rewriting a large system now running 
on the computer utility. The first ap
plications to appear on the distributed 
computers will be new applications. 
What are the tools needed by the user 
to implement some of these applica
tions themselves? We do not know for 
sure at the present time. 

Another problem in implementing 
distributed computing is the associated 
distributed data base problem. What 
data should be distributed . . . and 
where? We need to know the flow of 
data within our corporation, and in a 
large organization that can be quite 
complicated. We are just beginning to 
look at this problem. 

I would suggest the establishment of 
a distributed computing function with
in a dp department, even for those who 
don't know what they would do with 
it. In our company, the distributed 
computing division acts as consultant 
for anyone in the corporation inter
ested in looking at a small computer. 

We have had very good luck. Very few 
people who look at small computers in 
our company do it without our knowl
edge. They want us to ·help them. In 
general, they are not dp people, and 
even though many of us think they are 
trying to take our jobs, they are not. 
They just want to get their job done 
and are willing to accept help. 

We support all systems software on 
all small computers, but have nothing 
to do with applications. We tell them 
that we are not interested in any por
tion of their application. We will not 
program it. In some cases, we have put 
together standards on development, as 
well as standards for hardware and 
software now within our company. 

We also work as a vendor liaison 
with turnkey manufacturers. The turn
key vendor is still dealing with an engi
neer who knows a little bit about a 
computer but not too much. We work 
with the engineers, if that is who we 
are talking about, or with the financial 
analysts, in making sure that we get 
value received on a turnkey system 
and making sure we get the docu
mentation. We also are working on 
educating non-dp users. The little 
computers are coming; they are com
ing in non-dp departments,and we 
think it is essential that the non-dp 
manager understand a little more 
about what he is getting into, such as 
project management and computer op
erations. 

The next five years will obsolete 
many dp people who do not stay on 
top of this development. The ever-ex
panding . variety of computing devices 
from which to choose, coupled with a 
multitude of methods of connecting 
these devices, will throw many of our 
comrades into Toffler's Future Shock. 
Distributed computing is for real. It is 
here. And we must start to control it 
~~ 0 

Mr. Woods is manager of distrib
uted computing for Deere and Co. 
His past experience includes plan
ning for distributed networks as a 
consultant for the· 8anque Nation
ale de Paris in France. He also was 
an executive in a minicomputer cor
poration specializing in turnkey Sys
tems. 
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A Strategy for 
Manufacturing Automation 

by Daniel S. Appleton 

Development of an overall system structure for a manufacturing firm leads 
to automation using data base concepts. 

In recent years, the computer has been 
making significant inroads to manufac
turing. The gestation period has been 
much longer than it has in, say, bank
ing or insurance. But manufacturing 
certainly hasn't been a dormant com
puter user. It has just been taking a less 
efficient approach than its industrial 
counterparts, and its results have been 
less dramatic. 

Today, manufacturing finds itself 
with an interesting dilemma. It has 
high hopes for automation, but these 
hopes constantly seem to be dashed on 
the rocks of management apathy. Ex
amples of this dilemma abound. Many 
manufacturing managers embrace con
cepts such as material requirements 
planning (MRP) but after continual ef
forts to implement this panacea end up 
thinking they've been dumped upon. 

The root problem appears to be 
management apathy-not just for 
automation, but for systems in general, 
manual or automated. Few manufac
turing managers have embraced sys
tems management as a necessary ele
ment of the productivity equation on 
an equal status with financial and per
sonnel mangement. Automation is still 
something that can be delegated to the 
ranks where, theoretically, it can best 
be put to use in solving intradepart
mental problems of cost and overhead. 
Systems in general are not viewed by 
manufacturing management as the 
property of the company. Rather, they 
belong to department managers. 

This basic attitude, regardless of its 
origin, has resulted in a dp environment 
typical of most manufacturing busi
nesses. Following is a description of 
that environment, taken from an arti
cle describing the U.S. Air Force's 
ICAM project, a $75 million program to 
develop automated productivity aids in 
commercial manufacturing. 

"The project was spawned, accord
ing to the people who spawned it, by 
manufacturing's tireless neglect of effi
cient manufacturing methodologies. 
For years, it seems, development in the 
use of the computer as an aid to manu
facturing has been disjointed. 'Modu
lar' would be the applicable term. 
Hardware and software systems have 
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been designed, irrespective of one 
another, to address given problems on 
given days. The systems are myopic, 
rather limited-scope creations that suf
fice very well insofar as addressing a 
particular manufacturing function, but 
which never address their interrelation
ships with one another. 

"System integration has been tried, 
but never with premeditation. Until 
now, it has been an after-the-fact 
phenomenon, which is why manufac
turing efficiency has yet to receive any 
benefits from it: there aren't any. 
'Afterthought' integration simply 
hasn't worked. And as if total failure 
wasn't enough, the methodology (non) 
has added to the woes of manufactur
ers. It has resulted in a proliferation of 
disjointed software/hardware and soft
ware/ software matings that have in 
many ways tended to magnify prob
lems." 

Granted, this is a bleak picture, but 
in spite of its frankness, not all that 
misleading. What has been missing, 
and therefore presents the best oppor
tunity for correcting the situation, is a 
basic understanding of the overall sys
tem structure of a manufacturing busi
ness, of the relationships between that 
structure and overall productivity, and 
of a fundamental, logical strategy for 
deciding what should be automated, 
when and how. 

All the indicators point to a lack of 
management understanding that the 
workflow in a manufacturing company 
is actually managed not by a set of 
independent systems (such as purchas
ing, inventory, and bill of material), 
nor by several sets of integrated sys
tems (such as MRP, accounting, shop 
floor control, and general accounting), 
but by o:ne logical overall system struc
ture. Without this basic understanding, 
it is impossible for management to per
ceive the total workflow as an additive 
(or contributory) process, with the nat
ural result that it becomes, in practice, 
a regenerative process, and the price is 
paid in productivity, cost, overhead, 
quality, and schedule performance. 

The critical factor in developing ef
fective manufacturing systems is, 
therefore, the perception by manage-

ment of the workflow as being con
trolled by one ubiquitous system struc
ture, one that is additive in nature. 
This approach will not only lead to a 
system structure that promotes produc
tivity, reduces cost and overhead, im
proves quality, and stimulates on-time 
production; it also leads to automation 
using data base concepts. 

There are four stages in the data 
base approach, leading to the full inte
gration of the administrative control 
structure and automated manufactur
ing technology. But not all companies 
will go through all the stages. This may 
best be understood by an explanation 
first of the manufacturing systems 
structure. 

Job and process shops 
It has lately become fashionable to 

classify manufacturing companies as 
those that build to order-referred to 
in the past as job shops-and those 
that build to inventory, formerly called 
process shops. Most manufacturing 
managers look upon job shops as com
panies that build to order and process 
shops as those that build to inventory. 
And they see significant differences be
tween the two. 

A company that builds to inventory 
also sells a standard product, usually in 
high volume, to a generalized market. 
In the standard product environment, 
production management is oriented 
around parts, as opposed to customer 
orders, and productivity is controlled 
through the processes used for the pro
duction of parts inventories. Engineer
ing, manufacturing, purchasing, inven
tory control, cost control, and market
ing are performed either prior to or in 
parallel with customer order servicing. 
Production lead times are generally 
short, and individual orders are rarely 
given specialized attention in the 
manufacturing process. 

On the other hand, job shops gen
erally sell customized products to a 
selective marketplace. Production 
management, including engineering, 
purchasing, manufacturing, inventory 
control, and cost control all are geared 
to the requirements of specific cus
tomer orders, and they are performed 
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in series with order servicing. Produc
tion -lead times are usually extensive, 
and each order is given specialized at
tention. 

The two extremes can be contrasted 
in even Plore detail. Job shops usually 
carry large work-in-process inventories 
that turn slowly, while their finished 
goods inventories are very small. On 
the other hand, process shops produce 
large finished good inventories that 
turn quickly, and their work-in-process 
inventories are usually small. In the 
build-to-order company, direct prod
uct costs per unit are generally high 
and margins large in contrast to the 
build-to-inventory companies which 
depend on volume to keep unit direct 
product costs low and margins tight. 

In light of these contrasts, it is popu-
-lar to draw the conclusion that com
panies that build to inventory are, 
from the management standpoint, 
completely different from job shops, 
and that their system structures, orga
nization structures, and financial struc
tures are as different as night and day. 
As a result of these fundamental, al
most metaphysical, differences, many 
managers feel that management prin
ciples and practices must be incom
patible between the two extremes. 
However, it is interesting to note that 
very few manufacturing operations are 
either constant or "pure" in their pro
duction orientation. Most are hybrid 
manufacturers with a constantly shift
ing mix of build-to-order and build-to
inventory problems, the ratio of mix 
tending to cause the company -to lean 
more one way than the other. 

The manufacturing systems 
structure 

The system structure in a predomi
nately build-to-order business is shown 
in Fig. 1. The right side of the diagram 
describes the basic production func
tions needed to manage productivity. 
The left side shows the accounting 
functions, including cost accounting 
(lower left) and general accounting 
(upper left). Even though the account
ing functions are primarily "scorekeep
ing" in nature, their basic configura
tion is dependent on the control char
acteristics of the production functions, 
which are the primary source of the 
data used in the accounting systems. 

In the pure job shop, few, if any, 
production activities are initiated until 
an order is actually booked. Once the 
order is firm, the activities necessary to 
define the order are started. These 
activities include master scheduling 
(estimates and lead times being derived 
from past experience on "similar" 
orders) and the scheduling of order
related administrative tasks, such as 
design engineering and quality assur
ance. 

Since a viable bill of material does 
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not exist, and accordingly the "part 
configuration" of the order is not 
known in sufficient detail to start the 
downstream production activities like 
industrial engineering, purchasing, and 
shop loading, all of the initial produc
tion functions are controlled by order. 
These activities can take anywhere 
from 10% to 75% of the total flow
through time of the order-the time 
from order receipt to shipment. 

Downstream production activities 
are initiated based on the release of 
product specifications and order bills 
of material. The timing and sequence 
of this release has a tremendous impact 
on downstream productivity because 
downstream activities are geared to re
act to the release by initiating their 
own work, being unable, in most cases, 
to anticipate the engineering activities. 

This modus operandi reflects two of 
the major productivity draining prob
lems of the build-to-order company. 
Most obvious is the inefficiency of per
forming production functions in series 
with each other. This problem creates 
longer flow-through times and lower 
inventory turns. The second problem 
stems from the fact that all production 
functions are controlled by _ orders. 
Since each order is treated as though it 
had different requirements and differ-

ent schedules, there exists a natural 
barrier to identifying activities com
mon to several orders and grouping 
them so they can be performed at mini
mum cost. 

From a management systems stand
point, these two problems are at the 
heart of the productivity question. The 
solutions to them are the key to pro
ductivity improvement: first, perform 
as many production activities as possi
ble in parallel; second, identify as 
many of the similarities among orders 
as can be identified, and perform the 
required activities with maximum effi
ciencyand minimum cost. 

Fig. 2 shows the system structure of 
a build-to-inventory company. In this 
environment, not only has the engi
neering been completed before the 
order was booked, but also all indus
trial engineering and logistics planning. 
The major problem is to assure that 
material and manufacturing supply is 
coordinated properly with the demand 
for finished goods inventory. This de
mand is established on either an order 
forecast or a firm backlog, or a combi
nation of both, but none of the down
stream production activities is geared 
to satisfy specific orders. Instead, they 
are oriented toward the requirements 
to produce specific parts and assem-
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blies of parts in quantities and to 
schedules set by the needs of the fin
ished goods inventory. Unlike the sys
tem structure in a build-to-order com
pany, production functions in a pro
cess shop need not-in fact, should 
not-ever recognize the existence of a 
specific customer order, nor should the 
existence of special order requirements 
ever influence the scheduling or priori
ties of activities performed by produc
tion operations. 

-This is the most basic contrast be
tween the job shop and process shop 
system structures. When downstream 
production systems recognize the exis
tence of specific customer orders, and 
when schedule controls and priority 
controls respond to this recognition, 
productivity is sacrificed. The unique
ness of each customer order tends to 
create an extremely complicated man
agement problem that not only in
creases unit costs and slows flow
through time and inventory turnover, 
but also creates manufacturing over
head needed just to keep control of a 
problem continually growing in com
plexity as the company (and backlog) 
grows. The problem is further aggra-

vated by the dynamic scheduling and 
priority problems that result from cus
tomer influence on production activi
ties: Since one reschedule begets an
other reschedule until the problem be
comes one of managing reschedules, 
the-job shop will tend to become de
pendent on flexibility as a primary 
management theme. It will, as a result, 
attempt to -build consistency, redun
dancy, -and discipline out of its sys
tem structure, and lean on individual 
workers and managers who "know 
how to build the product and get it out 
the door." The larger the job shop, the 
more of these people are needed and 
the more they compete with each other 
for - a fixed set of resources. With 
everyone expediting customer orders, 
information needs become oriented 
toward order status and control, and 
the information within the - system 
structure becomes oriented - almost 
totally toward customer orders. The 
net result is that efficient use of pro
duction assets takes a back seat to the 
primary objective of shipping customer 
orders. 

Since very few companies operate at 
these extremes, very few consistently 
experience one or the other sets of 
problems. As a result, most experience 
all of these problems in some form or 
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other. This means that their system 
structures must accommodate both the 
order and part control philosophies. If 
this were not complicated enough, 
most companies are constantly shifting 
their postion because of market dy
namics, the economy, management 
strategies, etc. This means that the 
control requirements of the system 
structure also are in constant change. 

It is against this backdrop that 
manufacturing enters the arena of data 
processing. Many managers no doubt 
hope that the discipline required by 
computers will in some way stabilize or 
simplify these problems, or at least it 
will help them manage their increasing
ly dynamic environment. This hope is 
clearly reflected in the approach they 
use to introduce computers. 

The traditional approach (some
times referred to as the applications 
approach) is to focus attention on the 
specific information requirements of 
specific people in specific departments 
at specific points in time. Thus, the 
purchasing manager or the accounts 
payable manager or the production 
control manager will establish a need 
for computer support, define that need 
in terms of the specific computer re
ports he would like to have (now), and 
contact the data processing depart
ment. In doing so, he is forced to draw 
artificial boundaries around his "sys
tem" and to freeze in time his informa
tion requirements. If he does not do 
these things, the odds in favor of suc
cessful automation, on schedule and 
on budget, are almost nonexistent. 

From the perspective of the "system 
structure" this approach is, almost by 
definition, self-defeating. Since all ap
plications cannot be developed simul
taneously, and since the product de
mands (and therefore the demands for 
information) are constantly changing, 
it is impossible for computer systems 
developed using the traditional ap
proach ever to be synchronized. Even 
if they could, they would be optimally 
effective only when all of the variables 
assumed values used in the original 
design. Such an occurrence would 
have astrological significance. 

Data base approach 
The alternative to the traditional ap

proach to automation of manufactur
ing systems is the data base approach. 
Manufacturing lends itself to data base 
better than any other type of business.
This is precisely because the manufac
turing system structure is one con
tinuous additive process. Data base is 
the only ~pproach that recognizes this 
situation and at the same time allows 
the flexibility needed so that the control 
mix (reflected in the needs for infor
mation) can shift in consonance with 
management premeditation and mar
ket capriciousness. 
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Data base is a philosophy that 
expunges the traditional, disjointed, 
'modular' concept of automation. This 
is because it forces management and 
data processing to view the total sys
tem structure at its lowest common 
denominator-the data element. At 
the data element level, all manufactur
ing companies look pretty much the 
same. The major variations from com
pany to company occur because of 
different reporting requirements. Man
agers in process shops ask questions 
significantly different from those asked 
by their ·counterparts in job shops. 
Their decision problems are different. 
But managers in both of these opera- . 
tions use basically the same data. In 
short, from a data base standpoint, 
manufacturing companies look differ
ent primarily because management's 
information demands are different, not 
because companies use different data. 

Using data base technology, the sys
tem structure is divided into three fun
damental pieces-rather than n pieces, 
one for each special computer applica
tion. The first piece is called the data 
base. Very simply, the data base is a 
collection of data elements organized 
with some kind of structure. These 
data elements are the vocabulary of the 
business, the words managers use to 
ask questions, understand answers, and 

. make decisions. The data base struc
ture reflects the system structure of the. 
business, not the organization or finan
cial structure. Accordingly, it reflects 
the customer order or part orientation 
of the system structure in its pure or 
hybrid form. In a· pure job shop, the 
data· base would be structured around 
customer orders. Data would be orga
nized and stored for each order. In the 
process shop, the data base structure 
would be geared to parts. The second 
critical piece of system structure is 
what could be called the "input control 
system." This piece is intended to con
trol the values ascribed to each data 
element, and is generally geared to or
ganization structure. Common sense 
tells us that organization responsibili
ties and functions can change inde
pendent of vocabulary, so there is no 
reason why the data base and the input 
control system should be completely 
dependent on one another. In fact, 
complete dependence, as is created by 
the application's approach, is extreme
ly dangerous. The final piece is what 
could be called the output control sys
tem. The form this piece takes is not 
similar to either the data base or the 
input. control system. because output 
demands are constantly changing, 
while the data base and the input con
trol system are relatively stable. The 
output control system must be de
signed as a dynamic system and re
sponsiveness to all sorts of inquiries is 
mandatory. The flexibility of this piece 
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of the automated system structure is 
critical to the survivability of the 
whole. The failure of the applications 
approach in this area is probably the 
single most destructive factor in the 
traditional environment. 

Using the data base approach, 
manufacturers can gain control over 
the evolution of their system structures 
and direct that evolution toward objec
tives of productivity improvement. The 
key, of course, is to concentrate on the 
data base structure and content, de
veloping specific, long range plans for 
improving it. These data base improve
ment plans should be geared to coin
cide with plans to improve what could 
be referred to as the company's level of 
management technology, which might 
be another way of describing the level 
of sophistication of management itself. 

For many reasons, perhaps the most 
important being the correlation be
tween asset management and customer 
satisfaction, the concepts of process 
control are the most sophisticated and 
productive in today's environment. 
The objective of any manufacturer 
should, therefore, be to move as far as 
practical in his environment toward 
the ideal of the pure process shop. This 
objective is not unrealistic for even the 
most stubborn job shops because 
everyone can do better than they are 
today . 

For purposes of clarity, this evolu
tionary process can be pictured as oc
curring in four basic stages: 
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The four stages reflect the matura
tion of any manufacturing business, 
from startup to the highest level of 
productivity. They are not independent 
of one another (see Fig. 3). Each must 
be established on the foundation of its 
predecessor. Poor development of one 
stage will hinder effective development 
of its successor. However, not all com
panies proceed through all stages, and 
their migration from one stage to the 
next could cover several years. The real 
issues are: 1) at what stage should a 
company in a given market really be, 
and 2) how effectively is it operating at 
its present level? Management must 
answer those questions. 

The first stage of development is job 
management. This stage is character
istic of build-to-order companies. In it, 
the system structure is oriented toward 
management by customer order. Basic 
controls over purchasing, engineering, 
manufacturing, and other production 
activities are exercised by order, and 
cost and inventory controls are order
oriented and weak. The system struc
ture is flexible and geared to reschedule 
management; overhead is high and re
dundancy is low. Part management 
controls are weak and subservient to 
order dynamics. Standard production 
activities are treated by the system 
structure as exceptions to normal pro-
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cedures and are forced to absorb high 
overhead generated by controls needed 
to keep track of special production ac
tivities. 

Though in the overall concept of the 
system structure this stage is the least 
efficient, much can be done to improve 
its productivity. The data base should 
be geared to reactive management, 
providing data on current overall order 
status and impact analysis for schedule 
and priority changes. Strong controls 
are needed upstream of the actual 
manufacturing activities-the shop. In 
fact, in this environment the shop's 
impact on overall productivity is so 
negligible that it can be treated as a 
"black box," with the basic system 
structure (and the majority of data 
elements in the data base) concen
trated for decision efficiency on func
tions upstream of actual shop activi
ties. Stage two, production definition, is 
absolutely critical if a company is to 
move out of the basic job shop operat
ing mode. It is critical as organizations 
begin to seek higher productivity by 
standardizing product lines or portions 
of their still basically nonstandard 
products. Without moving to Stage 

two, job shops run a terrible risk when 
they begin product standardization. A 
Stage one system structure will natural
ly counteract standard production effi
ciencies in every production phase, be 
it engineering, purchasing, industrial 
engineering, manufacturing, or what
ever, because it will treat standard pro
duction requirements as special, and it 
will give them secondary priority just 
because their priorities are not specifi
cally related to customer orders, while 
the bulk of the other work is. 

Stage two involves the initital de
velopment of part controls (and there
fore a refinement and restructure of 
part-type data in the data base) and 
extension of these controls throughout 
the system structure. Its basic objective 
is to define the products not as new 
designs, as in Stage one, but as varia
tions on the current designs of basic 
parts manufactured by the company. 
Until this logic of "variations to" re
places the Stage one logic of "develop
ment from," Stage two cannot be com
pleted. Migration from Stage one 
through Stage two then, becomes a 
problem of reducing the number and 
degrees of variation within the con
straints allowed by the market. 

One of the most important steps to
ward implementation of a Stage two 
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work structure is the concept of 
"group technology," especially group 
technology based on part geometries. 
Effective use of a part classification 
system will provide the visibility and 
control over product variations needed 
to make the psychological switch to 
variation management in all produc
tion phases, including engineering, 
purchasing, industrial engineering, 
manufacturing, accounting, and mar
keting. The implementation of group 
technology may not go so far as to 
create manufacturing work cells-if it 
does, so much the better~but it will 
provide the controls necessary to 

. streamlin'e interdepartmental activities. 
The most effective, and least utilized, 
foundation on which these controls 
can be built is part geometry, the fun
damental common denominator of the 
manufacturing business. The bulk of 
the demand for manufacturing re
sources (labor, material, machines, 
money, buildings, and land) is based 
on part geometries, Variations in that 
demand are created by material and 
quality requirements, 

The keys to Stage two are: 1) the 
development of part identifications so 
variations can be tracked and eventual
ly managed, and 2) the development of 
finished goods inventory controls to 
take over production management of 
those parts with the fewest variations. 
As the variations are reduced, the 
management problem begins to' shift 
from the order management aspects of 
the system structure to the inventory 
management aspects, which are, of 
course, geared to parts and homo
geneous processes, rather than activi
ties performed specially for a customer 
order. 

The development of a Stage two sys
tem structure is necessary when a com
pany develops standard production re
quirements that it intends will have 
some real effect on its performance; 
but a Stage two system structure is not 
strong enough to support a production 
environment in which more than 50% 
of the product or product mix is stan
dard, Once this basic shift takes place, 
the order management philosophy 
must give way to the part management 
philosophy. Special production re
quirements must become exceptions to 
the norm, taking a back seat to re
source demands of inventory controls. 
This shift makes it necessary that the 
system structure be developed to Stage 
three, part management. 

Lately, the Stage three system struc
ture has been given a new name: ma
terial requirements planning (MRP). 
The dominant controls in an MRP en
vironment are oriented to parts and 
processes, not to customer orders and 
functions. An MRP-based system struc
ture cannot effectively function in an 
environment in which schedules and 
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Morehouse builds superior milling systems. More types and sizes than anyone. 
Many companies in the computer field know this. They are using Morehouse 
equipment in the processing of all types of synthetic oxides. And with 
remarkable results. These sophisticated milling systems are achieving 
unprecedented levels of performance in the manufacture of all types of digital 
and video magnetic media. In many applications, Morehouse machines are 
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case,superb operating features and cost-effective performance are underlying 
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priorities are managed by order, be
cause the concept of MRP is under
pinned by requirements for consis
tency, predictability, discipline, and, 
most of all, accurate timely feedback, 
all of which are in short supply in a 
Stage one system structure and only in 
their adolescence in Stage two. 

Many companies get into trouble 
trying to implement, a Stage three sys
tem structure, full MRP, because their 
products or product mix are not suffi
ciently standardized. Emotional argu
ments to the contrary, the degree of 
successful MRP-ization bears a direct 
relationship to the degree of product 
standardization: the higher the stan
dard content of the product, the more 
successful MRP will be. 

Companies should be well aware that 
by attempting MRP they are really at
tempting to upgrade their system struc
ture to Stage three, and as a result must 
already have the critical Stage two 
(product definition) controls in place. 
This is critical regardless of how stan
dard the product is. 

Properly developed Stage three sys
tem structures will provide significant 
improvements in productivity over 
Stage one or two. But an effective 
Stage three system structure ,is not the 

last word in productivity. There is a 
Stage 'four, which can be referred to 
as the CAD/ CAM (Computer Aided 
Design/ Computer Aided Manufac
ture) stage. This is not to say that the 
previous stages are completely free 
of CAD/ CAM technology such as nu
merical control or automated drafting; 
indeed, some of this technology will no 
doubt be present in aU stages. The dif
ference in Stage four is that there' is 
full integration between the automated 
administrative control structure and 
CAD/ CAM technology. Fig. 4 describes, 
at the conceptual level, what this inte
gration might look like, the white boxes 
showing the basic components of the 
Stage three inventory control (part) 
data base module. 

The key to successful Stage four 
integration is data describing part 
geometries (established in Stage two). 
This data is needed not only to control 
the CAD/ CAM functions, properly link
ing them with the administrative con
trol structure, but also to provide a 
basis on which to analyze the true rela
tionships between parts and manufac
turing resources. Effective integration 
at this level and in this way will provide 
the maximum productivity and the 
maximum cost control. 

In addition to the organization and 
financial structures of businesses is a 
third, the "system structure," which is 

The W1625 microprocessor terminal by Westinghouse 
can be customized to your specifications. And it can 
be reprogrammed at any time to meet your 
changing needs. Easily and economically.' /) 
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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 

in many ways more important to the 
overall health and well-being of the 
business. Management must develop its 
awareness of this structure and move 
to improve its skill and ability to man~ 
age and manipulate it. 

The first step is to accept responsibil
ity for it. The second is to deal with the 
system structure as a whole, rather 
than as a set of individual pieces called 
systems. The third and final step is to 
approach the system structure with the 
attitude that it belongs to the company, 
not to individual managers,and, ac
cordingly, that it must be developed to 
provide the maximum benefit in terms 
of specific, well-defined company ob
jectives in productivity, morale,and 
overall asset management. 

From a data processing standpoint, 
the system structure looks much differ
ent from the organization structure. 
Management must understand this, 
even to the point of encouraging this 
difference. To do so, it must eschew 
the applications approach-which en
courages a direct correlation between 
the two-and promote the data base 
approach. From the data base perspec
tive, then, it can begin to control the 
evolution of management technology 
through what has been pictured as four 
stages of development leading toward 
the highest levels of productivity, 
found in the environment of process 
management. 

Management cannot expect to 
achieve long-term increases in produc
tivity without developing the system 
structure. Nor can it expect to establish 
a viable system structure by delegating 
responsibility for its health and well
being to individual managers. Organi
zational management, financial man
agement, and systems management can 
be delegated, but the responsibility for 
overall integrity for any of these struc
tures cannot. * 

Mr. Appleton is director of manage
ment information systems for the 
Byron Jackson Pump Div. of Borg 
Warner Corp. He previously was 
manager of systems development 
for Litton Shop Systems, served 
other organizations as a manufac
turing systems consultant, and was 
an operations research analyst for 
the Assistant Secretary of Defense. 
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"Here's a hot tip 
for a hot topic--
CARDENTRY for 
computer security." 

"Figure it out. 
We've got a small fortune here in 

hardware alone. 
And it'd be hard to put a price on all 

the information we store-especially 
if it fell into the wrong hands. 

That's why I refuse to take chances 
with keys and locks to decide who 
goes where in this facility. Instead, I 
specified a Rusco CARDENTRY pro
grammable access control system. It's 
not only far more secure-it's a lot 
more flexible, too. 

F or example, I can limit any em
ployee's access to specified areas and 
time periods. After hours, I can make 
sure only the night shift supervisor can 
take the elevator to this floor. And I 
can key in commands to lock and un
lock certain doors at preset times. 

I even get a mag tape log of all 
comings and goings that plugs right 
into my payroll program to eliminate 
time cards! And if a power monitor or 
smoke detector trips, CARDENTRY 
sounds the alarm and pinpoints the 
location and time. 

I really feel a lot more comfortable 
knowing CARDENTRY is on the job. 
Not just because it helps me manage 
better-I think of it as awfully cheap 
insurance for an awfully big invest
ment!" 

THE 
CAROENTRY 
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 

Glendale, CA 91201 

RUSCO 
ELECTRONIC SYSTEMS 

A DIVISION OF .. \TO 
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Absolutely no distributed 
processing system offers you 
all these 10 features except 
Series 21 from MDS: 
I. An intelligent data entry 
system which installs as easily 
as a keypunch and is fully oper
ational as soon as you plug it in. 

2. Formatted data entry 
software-fully developed and 
ready to use. 

3. On-site upgradability so 
you can utilize a powerful pro
gramming language specifically 
developed for interactive proc
essing with CRT/Keyboard. 

4. Growth capability so you 
can accommodate your peak 
production periods by allowing 
expansion to up to four operator 
stations-any time-on one 
controller. 

5. Modular design so you 
can configure a system to fit the 
requirements of your various 
locations - exactly, now and 
for the future. 

You can start with a basic low 
cost configuration - which 
means you pay only for what 
you need now. Series 21 was 
designed to take into account 
all your future distributed data 
processing system requirements 
by way of its upgradability. A 
Series 21 system with 4 operator 
stations costs only $110.50 per 
month per operator station, 
including maintenance, on a 
3-year lease. 

We would like to tell you more 
about Series 21- and why we 
say it's absolutely the best 
distributed data processing 
system available anywhere. 
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Series 21 - a solution for today 
- and tomorrow. Call MDS 
Executive Headquarters at 
201-540-9080, or fill out the 
coupon and find out more. 

6. A comprehensive line of 
peripherals, like large capacity 
disk drives, tape transports and 
printers, together with powerful 
systems software enabling high 
performance transaction 
processing. 

7. Communications in BSC or 
SDLC, or both. 

8. A large IS-inch CRT dis
play in 480 or 1920 characters 
for easy operator prompting and 
sight verification of data. 

9. A choice of either data 
entry or typewriter-style mov-

able keyboards so you can 
use experienced data entry 
people or those with only 
clerical experience. 

10. Popular flexible 
diskette recording media 
using IBM Basic Data 
Exchange conventions. 

Tell me more about Series 21. I'm interested in applying it to ___ _ 
_______________ applications. 

Name: _______________ _ 

Title: ________________ _ 

Company: _______________ _ 

Street: _______________ _ 

City: ________ State: ___ Zip __ _ 

o Have a salesman call. 
o Send me your latest information. 

1599 Littleion Road 
Parsippany,N.J. 07054 

~I! Mohawk Data Sciences 
CIRCLE 54 ON READER CARD .73 



To the compoter 
evaluator more 
interested in saving 
kilobucks than ' 
storing 



If you want to increase computer productivity 
and at the same time cut computer costs, Prime can 
help. We offer a compatible family of computer 
systems equally adept at interactive data processing 
and computational timesharing. Systems that provide 
a CODASYL-compliant DBMS for sophisticated 
data management applications. Systems that can 
handle specialized applications with software like 
MUMPS and SPSS. Systems with number crunching 
performance in the same league as the 370/158. 
Systems that process more megabytes for fewer 
kilo bucks than you ever thought possible. 

Sure, some people pick Prime computers 
because they provide up to 8M bytes of main 
memory, 512M bytes of virtual memory, and 2.4 
billion bytes of disk storage. 

And others choose Prime because our PRIMOS 
operating system supports up to 63 simultaneous 
users programming in any mix of FORTRAN IV, 
COBOL, BASIC and RPG II. 

Still others select Prime because our high
performance Prime 400 and 500 systems can run 
very large, multi-megabyte programs without 
gimmicky programming, and at speeds that rival 
many larger systems. 

But ultimately they all put Prime first 
because our computers deliver mainframe function
ality at a fraction of mainframe cost. 

Find out how a Prime system costing from 
$100,000 to $350,000 can give you results you 
thought you'd have to pay up to 10 times more to 
get. ContactJ. D'Angelo, Marketing Manager, 
Prime Computer, Inc., 40 Walnut Street, Wellesley 
Hills, MA 02181, (617) 237-6990. 

PR1ME 

Prime can help 
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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 tape, 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 strictest 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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Software Managers. Speak Out 
by William A. Delaney 

Lack of a career path and inadequate tools for managing large software 
projects are among the concerns of chief programmers. 

What are the problems and attitudes of 
senior software management? 

A survey of 100 computer program..; 
ming department managers, all with 
the title "chief programmer" and 
working with large organizations, at
tempted to find out. Response was 
32%, not a scientifically reliable sam
pling, but there was a consistency of 
answers that presented an interesting 
pattern. 

Respondents generally agreed that 
costs of major systems projects are split 
60% software and 40% hardware. 
They projected that five to 10 years 
from now the software costs will rise to 
80%. Ten to 15 years ago the mix was 
10% software and 90% hardware. 
This trend would indicate that within 
the next few years chief engineers, se
nior project managers, and comptrol
lers, for example, will be coming from 
the software ranks, rather than from 
more traditional fields such as engineer
ing, legal, or financial. The day could 
be coming when analysts and senior 
programmers will be able to rise further 
in their organizations and beyond the 
confines of their own departments. 

And a question asked to find out if 
software ma~agers are climbing in the 
corporate structure drew answers indi
cating they are. In five replies respon
dents listed themselves as number one 
in their dp organizations. The ques
tion, in this case, was: "How many 
levels from the top in your organiza
tion does the senior software person 
stand?" The number expressed most 
often was three. Answers varied from 
one to four. 

In seeming contradiction were an
swers to the question: "In your organi
zation, can a person who writes soft
ware ever reasonably expect promotion 
to a top posit~on (i.e., chief engineer, 
controller, v.p., general manager)?" 
96% said no. 
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But, if these managers feel their 
chances of being promoted out of their 
organizations are slim, answers to an
other question indicated they'd like this 
situation to change. Asked: "Do you 
want to be promoted, eventually, to a 
higher position in management in 
which you will no longer be directly 
involved in software development," 
73 % said yes. So, it would seem, many 
of these managers are frustrated, and 
this could lead to sudden departures of 
good people if top management fails to 
open up channels for further advance
ment. 

Educated group 
The respondents were an experi

enced and educated group with an 
average of 15 years experience in soft
ware development, nine in manage
ment, and with 86% holding college 
degrees. However, only 3.8 % said their 
college studies related directly to their 
jobs. 

An 82 % majority indicated they 
had received no training for a very 
important part of their jobs, cost esti
mating for software. And 91 % of the 

Software cost estimates 
are based on 6 to 21 lines 
·of code per day. 

respondents make software cost esti
mates and schedules for their organiza
tions. It thus would appear that with
out formal training in cost estimating, 
these people are more or less on their 
own as to how they do it. 

The question was asked: "If you had 
to give numbers for your best estimate 
of checked out instructions per day 
averaged over the life cycle of a typical 
software project, what would they be?" 
This was intended to get a collective 

opmlOn of what managers use for 
planning costs of programs after they 
have a good idea of the size of the job. 
Average answers, for a higher order 
language, were 21 instructions per day; 
for machine language, eight instruc
tions per day; and for real-time soft-" 
ware, six instructions per day. 

Instructions-per-day averaging is by 
no means the only method for plan
ning costs, but it is better than nothing. 
Surprising was the fact that 10 man
agers either replied that they didn't 
know what a good average is or that 
there is no way of determining it. 

Answers to another question indi
cate that the majority of software proj- . 
ects overrun original cost estimates by 
up to 50%. Lack of initial planning 
was most often cited as the primary 
cause. 

Estimates accepted 
The responding managers indicated 

that 73 % of the time their original cost 
estimates are accepted, plus or minus 
10%. Most indicated that their com
panies do have formal estimating and 
costing procedures. Obviously, how
ever, more accurate cost estimating 
methods are needed. In most cases, 
respondents indicated they get a sec
ond opinion when they make their 
estimates, which is all to the good. But 
still, overruns and delays continue to 
plague most large software projects. 

Answers to another question indi
cate the jobs that respondents are 
called into are poorly or incompletely 
defined at the time they are called in. 
This seems proper. As managers they 
should be invited in to help define the 
jobs and set up budgets and schedules 
before someone less qualified does it. A 
high percentage of respondents (68 % ) 
said they are called in in time to have 
their say, which would seem to refute 
the chronic complaint about software 
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and 

ETHNOTECH.INC. 
Are proud to announce 
a one-da y seminar by 
GERALD M. 

WEINBERG 
DONALD c. 

GAUSE 
DANIEL P. 

FREEDMAN 
Measuring 
And 
Increasing 
User 
Satisfaction 
This program demonstrates practical 
methods for actually measuring user 
satisfaction, and then provides practical 
techniques for raising the level of that 
satisfaction. 

Plan now to bring your team of DP 
Managers, Systems Analysts, Designers, 
and Users to benefit from this break
through in User lOP inter-action. 

.• For a detailed course outiine, simply call 
• us, collect, at (212) 764-3070, or com-
• plete and maH the coupon below. 

1-------------. • OM-!. • TSI Sales and Marketing, Inc. • 
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SPEAK OUT 

managers being called in too late to 
prevent problems. 

To the question: "What type of 
software do you develop most often?" 
the breakdown was 63 % business or 
commercial and 37% scientific or en
gineering. There are those who say the 
software for these two areas is so 
basically different that they should be 
considered as separate functions. These 
responses reveal no such basic differ
ence, so the reasoning used in many 
companies to keep business and scien
tific software departments separate 
would seem to be redundant and 
wasteful. One well-managed central
ized software group should be able to 
handle both. 

Survey respondents generally indi
cated that poorly defined initial re
quirements, and the resultant charges, 
cause them the most problems. The 
urge to press forward into premature' 
coding is natural, but it can be counter
productive without a good analysis and 
design plan before coding starts. Also, 
there is a tendency for customers or 
clients to think that no real work is 
getting done unless they see people 
coding or debugging. Managers should 
resist the urge or the customer pressure 

"Managers should resist the 
urge to start coding too 
early." 

to start coding too early. The results 
are program changes later on that 
often are far more costly in time and 
effort than completing analysis and de
sign of the programs or modules at the 
beginning. 

Bosses understand 
Managers surveyed indicated they 

feel their superiors do understand the 
nature of the software development 
process and that they generally are 
consulted in advance about software 
projects. Both indications reflect a 
change from the recent past when the 
chronic' programming manager's com
plaint was that his boss had no under
standing or appreciation of software. 

But responses to another question 
indicate that most of the programming 
managers feel their management does 
not give proper consideration to soft
ware during the planning stage. So, it 
would seem, their bosses understand 
what they do,consult them in advance, 
and then tend ·not to follow the advice 
received. 'Progress is not always evenly 
paced. 

When asked to break down the en
tire software development process into 
internal phases, the managers were ex
tremely consistent in their answers. 

The breakdown was 40% analysis and 
design; 20% coding; 30% checkout; 
and 10% documentation. 

The much-debated question of 
whether programmers are profession
als was asked, 73 % voting yes and 
27% no. Professionals or not, pro
grammers apparently are not the "high 
priced gypsies" they often have been 
accused of being. Asked: "Does your 
software staff tend to remain stable 
(four or more years on the job) or to 
move periodically to other jobs?" 95% 
of the managers said stable. 

Answering another question a~out 
their staffs, 87 % of the managers said 
few of their staffers pay much atten
tion to the overall business or profit 
aspects of what they do, tending to 
focus only on the technical aspect of 
their jobs. This may well be one reason 
why few move up and out of the group 
they are in into higher level manage
ment positions. 

Hard to find 
Respondents generally agreed that 

qualified people are hard to find. They 
tend to favor personal referrals as the 
best recruitment method. Most said 
their companies have some sort of 
training courses or provisions for on
the-job training. 

What motivates programming man
agers? Most respondents state personal 
satisfaction as their primary reason for 
working. Money ranked second; rec
ognition and appreciation, third; con
tribution to ·others, fourth; and good 
working conditions, fifth. 

The question on which the small 
sampling of programming managers 
seemed most· divided was: "Do you 
consider programming to be a science 
or an art form or craft." Responses 
were 64% for science and 36% art 
form or craft. So, even among those 
who p~actice it, the nature of pro
gramming is still an open question. ~ 

Mr. Delaney is president of Analysis 
and Computer Systems Inc., a Bur
lington, Mass., software-related 
company. A mathematician and 
programmer/analyst by back
ground, he has been associ~ted 
with RCA, Raytheon, and vanous 
military agencies. 
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Leader of the Packs. 

We're the world's leading independent maker of disc packs. And we provide the largest 
service organization of all the independents for supporting them. 

Disc packs and disc pack service for our drives. And for IBM, CDC, Honeywell, NCR, 
Calcomp and Ampex drives, too. 

A leadership position made possible by our people-because it's their commitment· 
to uncompromising standards in design and manufacturing that has led to making 
Memorex disc packs the Standard of Value. 

We make 12different models of disc packs. And 
every single one we make is made not just to 
meet industry specifications; rather, to 
exceed customer expectations. 

Our customers expect unequalled 
performance from Memorex packs, 
and so can you. Because ou r concern 
for Memory Excellence has no equal. 

Call your Memorex Representative, 
locations in principal cities worldwide. 
Or contact us at 1500 Memorex Drive, 
MS-0060, Santa Clara, CA 95052. 
Call collect (408) 987-1043. 

MEMORE}C/ .. " 
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DATAPRODUCTS' N E .~ 

BAND PRINTERS: 
DEPENIABILI 
ANDECON 

Our B-Series band printers are the 
'first in the industry with built-in Data
products dependability. 

And versatility. 
We built in a lightweight, operator

replaceable band so the end-user can 
print at either 10 or 15 character/inch 
spacing, with a variety of font styles. 

We built in our patented, field-proven 
Mark V hammer system. 

We built in ruggedness and low power 
consumption so our B-Serie~ machines 
can perform to our high, self-imposed 
standards. 

And we built in an exclusive diag
nostic display to maximize uptime and 
minimize unnecessary service calls. 

Finally, we built both the B-300 
model (at 300 LPM) and the B-180 model 
(at 180 LPM) so compact that they can 
be used on a table top or on a pedestal. 

But most important to OEMs 'and 
end -users, w.e built in economy. 

Ask for more information and you'll 
be convinced a New Era in band printing 
is here. 

Then join the Dataproducts 
bandwagon. 

THEPRfNTERCOMPANY 

NORTH AMERICAN SALES HQ: 6219 De Soto Avenue, Woodland Hills, CA 91365, (213) 887-8451; Telex 69-8492. 
EUROPEAN SALES HQ: Darmstaedter Landstrasse 199, Frankfurt, W. Germany, Phone 681034; Telex 841-416344. 
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The Morning Sickness Bug. 

When your computer gets it, 
your pocketbook hurts,too. 

The Morning Sickness Bug occurs when your air 
conditioning system is not maintaining a precise, 
controlled environment. And, whetheryourcomput
er is a large-scale system, or one of the mini's, it 
can turn out to be a costly proposition for you. 

your particular requirements. With full redundancy 
and alarms. So you can rely on them to protect you r 
computer as no regular air conditioning system can. 

Before the Morning Sickness Bug makes you feel 
worse than your computer, find out what a big 
difference an EDPAC Process Cooling System can 
make. And find out today! 

EDPAC Process Cooling Systems are specially 
engineered to create an exact, totally regulated 
environment. And they are designed specifically for FREE BOOKLET. HOW TO GET THE BUGS OUT. 

Please rush me your money saving booklet. 
0107 

Name ________ . ________________ _ 

Title ___________________ _ 

Compan'y ________ " __ _ 

Address ________________ __ 

City __________ State ____ _ 

Phone ___________ _ 

Mail to: EDPAC. AC Manufacturing Company. 
L __________ Cherry Hill~':'0803~ 609/428-98~~ _____ _ 

ED PAC is a product of AC Manufacturing Company 
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Handling Personal Data 
by Willis H. Ware 

Keepers of personal data files are being subjected to social pressures, 
even as new recordkeeping procedures are urged in the final "Personal Pri
vacy" report to President Carter. 

The present concern over privacy 
arises from the interplay between mod
ern recordkeeping technology, made 
possible largely by computer-based sys
tems and telecommunications, and the 
needs of society for information
needed to function efficiently, or even 
at all, and to comply with various gov
ernment legislative regulations. 

Recordkeeping, however, is not a 
new phenomenon; it has always 
existed. At one -time, decision-making 
concerning an individual was a face-to
face matter that used a record fre
quently jotted down as one watched. 
Moreover, it tended to be restricted to 
local use, to be stored within the orga
nization that the individual did busi
ness with, and little shared with others. 
Record systems were generally known 
to the individual and visible. But all of 
this is very different in the modern 
world. 

Each of us unavoidably lives in an 
"information society" in which it is 
virtually impossible to avoid relation
ships with recordkeeping organizations 
without foregoing such necessary 
things as credit, insurance, medical 
care, education, and employment. The 
situation has arisen in part because 
society is large and mobile, in part 
because of a complex and affluent li~e 
style, in part because we have a service
oriented culture. Thus the small, visi
ble, and local record system of yester
day has been replaced by some that are 
frequently invisible, that transmit in
formation nationwide, exchange it 
freely with other record systems, and 
maintain a very current data base on a 
huge number of individuals. The elab
orate recordkeeping mechanisms of to
day have become a substitute for face
to-face decision-making; they mediate 
decisions about people that are often 
made without human intervention. 

A modern day recordkeeping system 
is like a gate in the sense that it very 
positively controls whether an individ
ual can have access to some desired 
benefit, privilege, right, or opportunity; 
in ,a very real way it controls the inter
face between an individual and the 
many things that society offers him. 
Underlying contemporary recordkeep
ing processes is the enormous tech
nological component based largely 
on computer and telecommunications 
technology. The two together make 
possible the record systems that sur-
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round each of us, and in that sense 
they are the dominant driving force 
behind privacy questions. As profes
sionals involved in such technology, we 

, therefore must be involved and respon
sive. 

Historically, a few computer people 
first sounded warnings in the late '60s. 
Several books appeared and, in 1971, 
the Fair Credit Reporting Act became 
the first legislative action. Next came 
the well-known Secretary's Special Ad
visory Committee on Automated Per
sonal Data Systems and its seminal 
report, Records, Computers, and the 
Rights of Citizens, * which provided 
the intellectual basis for the Federal 
Privacy Act of 1974. The Act throws a 
broad blanket of institutional and 
recordkeeping behavior over federal 
agencies, and extends certain rights to 
each individual to interact with records 
kept about him. 

The Act also created the Privacy 
Protection Study Commission, which 
after a two-year study recently deliv
ered its published final report. And it is 
the study that prompts these remarks. 

The report of the HEW committee 
spoke generally of rights for the indi
vidual and desired behavior of record
keeping systems. It suggested that citi
zen and recordkeeper had a mutual 
interest in properly kept records; it in
troduced the concept of a code of Fair 
Information Practices. At the time 
privacy was seen as a matter between 
an individual and records that con
cerned him. 

Gradually the issue has broadened 
and become better grounded; privacy 
is now discussed in terms of openness 
of recordkeeping instead of behavior 
of individual systems, in terms of fair
ness in recordkeeping instead of abuse 
of information or harm to the indi
vidual, in terms of an individual's ex
pectations of confidentiality instead of 
a simple right to control, and in terms 
of social expectations rather than indi
vidual rights. The commission, build
ing on the work of the HEW committee, 
on existing legislative efforts, and on 

·Report of the Secretary's Advisory Committee 
on Automated Personal Data Systems, Depart
ment of Health, Education, and Welfare, DHEW 
Publication No. (OS)73-97, July 1973, available 
through the U.S. Government Printing Office, 
Stock Number 1700-00116. Also published as 
"Records, Computers and the Rights of Citizel}.s," 
Datamation, September 1973. 

public testimony, has established its 
position and recommendations on the 
basis of three objectives it sees as es
sential to an adequate public policy on 
privacy. On behalf of the individual, 
society expects: 

• Creation of a proper balance be
tween what an individual is ex
pected to divulge to a recordkeep
ing system and what he seeks in 
return-to minimize intrusive
ness. 

• Openness in recordkeeping opera
tions in ways that will minimize 
the extent to which the record 
about an individual is itself a 
source of unfairness in any deci
sion for which it is the basis
maximize fairness. 

• Creation and definition of obliga
tions with respect to uses and 
disclosures that will be made of 
recorded information about an 
individual-create a legitimate 
enforceable expectation of con
fidentiality. 

While the commission did not at
tempt to create an exhaustive record of 
misuse of information, it nonetheless 
encountered such instances frequently 
enough to become convinced that indi
viduals are treated unfairly through in
appropriate use of records about them. 
The incidents sometimes represented a 
deliberate exploitation of systemic 
weaknesses in the legal environment 
for recordkeeping; more often, they 
reflected an inconsiderate or thought
less use of personal information or one 
that seemed somehow to benefit the 
organization-more revenue, better 
control, tighter decisions. In addition, 
because, of sheer size of many modern 
recordkeeping systems, accuracy itself 
has 'become an important aspect of 
fairness. ' 

Observe for example that the Social 
Security Administration maintains rec
ords on approximately 200 million 
individuals. If only 1 % of them con
tain an error and if only 1 % of the 
faulty records will result in unfairness, 
20,000 individuals will have been -mis
treated.' A corresponding comment can 
be made about private sector systems. 
In such examples, it is quite clear 
how computer and telecommunication 
technology have combined to make 
possible and economically feasible 
the mammoth systems which concern 
society. 
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Everything 
you want 

from a 
bar code reader. 

Low cost, 
easx to interface, 

unerring accuracy. 

The new Model 9210. Priced at 
.only $875 in single quantities. It 
reads. all the common bar codes 
like Code 39, 2 out of 5, UPC, 
and others. 

Dual connectors allow parallel 
operation with RS-232 equipped 
terminals. It uses ASCII code 
transmission. Little, if any, addition
al software is needed. It's micro
processor based for flexibility. It's 
bi-directional, and it beeps after 
a successful read. 

There's much more to tell, so 
write or call : 
Interface Mechanisms, Inc., 
5503-232nd St. S.W., 
Mountlake Terrace, WA 98043. 
Phone (206) 774-3511. 
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PERSONAL DATA 

The scope of study set forth for the 
commission in the Act that created it 
was very broad. However, the domi
nant task was to determine to what 
extent the provisions and principles of 
the Privacy Act of 1974 should be 
extended to the private sector. In addi
tion, it also was to examine such col
lateral matters as confidentiality of 
federal tax records, an individual's in
teraction with mailing lists, the role of 
Social Security numbers in recordkeep
ing processes, and an examination of 
the response and compliance of federal 
agencies with the provisions of the 
1974 Act. To carry out its dominant 
task, the commission held a series of 
public hearings over approximately 18 
months and solicited testimony in such 
recordkeeping activities as health care, 
insurance, depository and lending, 
credit, employment, education, social 
assistance, and research and statistics. 

Because the recordkeeping practices 
of· the private -sector were largely un
documented and unknown, the com
mission had no a priori position on the 
relevance of the Privacy Act approach 
to the private sector. It became con
vinced, however, that recordkeeping in 
government is so different from that in 
the private sector and that behavior of 
private institutions and their managers 
are so diverse and differently motivated 
than government agencies, it would be 
inappropriate to create a blanket 
omnibus law that would spread over all 
of the private sector. Thus,the com
mission's answer to its principal charge 
became: "No, the Privacy Act should 
not per se be extended into the public 
sector, but the principles and philoso
phy that underlie it can be." Conse
quently, a series of approximately 165 
recommendations was set forth that 
addressed recordkeeping practices and 
problems in each of the activities 
examined. 

The final report of the commission, 
Personal Privacy in an Information 
Society* was presented to the Presi
dent and Congress on July 12, 1977. 
President Carter personally expressed 
to the members of the commission his 
intention to support its findings, and 
stated that he personally would carry 
the matter to members of his Cabinet 
at its next meeting. During the Con
gressional hearing that followed the 
Presidential audience, it was noted that 
a group of bills had been introduced 
into the House by Representatives 
Koch and Goldwater to "give legisla
tive expression" to the work of the 
commission. It seems appropriate to 

• Personal Privacy in an Information Society. 
U.S. Government Printing Office (Superintendent 
of Documents,- Washington, D.C. 20402), July 
1977, Stock No. 052-003-00395-3. 

paraphrase a well-known advertise
ment: "We've come a long way, col
leagues." 

In just one decade, privacy, as an 
evolving social issue, has moved from 
the warnings and cautions ofa few 
computer people to discussion with 
the President-from computer confer
ences to the White House in 10 years. 

Privacy concerns are causing rec
ordkeeping systems of all institutions 
of the country-public and private
to be reexamined, to be modernized 
and brought into conformance with 
present social expectations. Usage of 
personal information that simply has 
happened·-because of a decision that 
seemed right at the time-is being 
challenged. Interestingly, resolution of 
the issue interfaces with several com
peting societal values: first amendment 
interests, freedom of information inter
ests, law enforcement interests, federal
state relations, and cost of privacy safe
guards. 

The general thrust of the commis
sion recommendations is openness and 
fairness in recordkeeping. As an indi
vidual establishes a relationship with a 
private sector recordkeeping organiza
tion, he will be fully informed about 
such things as: what records will be 
kept about him, what information will 
be collected, what role his records will 
play in decisions about him, with what 
organizations the record will be shared, 
by what organizations the record or 
portions of it will be verified, his right 
to see and copy and correct the record, 
and an assurance that his records will 
be protected as confidential informa
tion. From such a broad position flows 
a whole series of detailed recommenda
tions that are intended to be imple
mented in part by new federal law, in 
part by amended federal law, in part 
by new state law, and in part by volun
tary compliance. No new regulatory 
bodies are required; existing ones at 
federal or state level are sufficient. The 
detailed recommendations are a blend 
of fair information practices, limits on 
collection and disclosure, propagation 
of corrections, a restriction on the use 
of some items for decision-making, a 
separation between certain types of 
records on the same individual, an 
emphasis on accuracy of recordkeep
ing, control of access on a strict need
to-know basis, disclosure of only the 
pertinent portion of the record fora 
stated purpose, plus a number of be
havioral constraints levied on the insti
tution per se rather than on its record
keeping system-e.g., to exercise due 
care in the selection of investigative 
organizations, to not collect informa
tion under false pretense or pretext. 
Throughout, of course, are many im
plications for design or redesign of 
computer-based as well as manual rec
ordkeeping systems. What are some of 
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these? 
In all aspects examined, the indi

vidual is to be given a legally enforce
able expectation of confidentiality in 
regard to his records. This implies, of 
:course, that personal information must 
be protected against inadvertent disclo
sure and the access to it by third par
ties must be carefully controlled. It also 
implies that access to it by authorized 
individuals must be on a strict need-to
know basis, that the uses to which the 
information can be put by such indi
viduals must be carefully specified by 
the corporate structure, and that em
ployees must be monitored for compli
ance and disciplined when necessary. 
The individual is given the right to see 
and copy his record and to cause errors 
that he has noticed to be corrected. * A 
recordkeeping system therefore must 
be prepared to mark any items in the 
record that are disputed so that any 
disclosure to other parties will be ap
propriately flagged 'or not disclosed. In 
case a dispute cannot be resolved, then 
the record system must be prepared to 
accept a short statement of the indi
vidual's side of the matter. If a data 
base supports a number of diverse 
recordkeeping functions, the system 
must be prepared to divulge to the 
individual only that portion of the rec
ord he has currently asked to see. It 
goes without saying, of course, that 
computerized systems must be pre
pared to show information to people in 
a form that is understandable, and 
must either be prepared to provide 
copies upon request or to allow any 
individual to make his own. 

If an individual discovers an error, 
then the recordkeeping institution is 
required to propagate the correction to 
recipients of the record and in some 
cases will. also be required to propagate 
a correction backward to the source of 
the error. Since the commission dealt 
with communities of recordkeeping 
(e.g., insurance companies, plus their 
insurance support organizations, plus 
the Medical Information Bureau), the 
intent is that propagation of correc
tions will automatically take place as 
required throughout whatever com
munity normally interacts as a matter 
of business; but in addition, the indi
vidual may request that a correction be 
forwarded to a specific organization (s) 
that he names. Authorizations signed 
by an individual for release of informa
tion about him are' to be specific as to 
organization to be contacted, informa
tion to be solicited, purpose for which 
it is to be used, and calendar period 
over which the authorization remains 
valid. Thus, a recordkeeping system 
must be prepared to disclose to third 
parties only that portion of the record 

*This is in contrast to the Fair Credit Re
porting Act that provides "an individual is to be 
told the nature and substance" of the record. 
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that is pertinent to the authorized re
quest or to the purpose intended. 

In such activities as insurance or 
consumer credit, if an individual re
ceives an adverse decision, he is to be 
told exactly what items in the record 
have resulted in the decision. Again, a 
recordkeeping system must be pre
pared to disclose portions of the record 
on a selective basis. In the same" two 
fields, the commission has recom
mended that a government mechanism 
should exist whereby individuals can 
question the propriety of collecting 
and/ or using certain items of informa
tion. * Thus, a recordkeeping system 
would have to distinguish between in
formation it collects for aUditing or 
compliance purposes and information 
that is permitted to be used for deci
sion-making about people. 

In employment and personnel, 
where compliance is voluntary, it is 
recommended that" management" take 
affirmative action to review all such 
records and to purge them of informa
tion not relevant or no longer neces
sary. Moreover, it is also recom
mended in employment and also in 
education that certain records not be 
commingled-e.g., security records are 
to be- kept separate from personnel 
records, law enforcement investiga
tions are to be kept separate from edu
cation records. Thus, either separated 
recordkeeping "systems must exist in 
such instances, or mechanisms must 
exist to assure access only by relevant 
users. 

In addition to the technical conse
quences, of course, there are also man
agement, administrative, and proce
dural ones. There will have to be affir
mative actions to acquaint users of 
personal information with limitations 
imposed on it, with disciplinary actions 
to be invoked in case of misbehavior, 
and with the legal consequences of 
breach of confidentiality. Management 
also will have to create procedures to 
comply with the recommendation that 
information not be available to third 
parties without consent of the indi
vidual except by formal judicial pro
cess. Thus employees will have to be 
informed of the proper response to a 
subpoena. Management will also have 
to institute procedures to ensure that 
records about people are maintained 
with accuracy, timeliness, and com
pleteness. It will also have to avoid 
certain types of information collection, 
such as by polygraph or by pretext 
interviews. Under certain circum
stances a procedure will be required to 
obtain the consent of an individual 
before using information about him 
for a different purpose. Finally, of 

·For example, the Commissioner of Insurance 
in California has ruled that sexual preference and 
life style information may not,be used in making 
insurance decisions although it may be collected. 

course, there will be a one-time task of 
deciding what response is relevant to 
such privacy legislation as might be 
passed' and of bringing the corporate 
body of recordkeeping systems into 
compliance with them. 

Ultimately, of course, data process
ing people will have to decide what 
technical safeguards-and perhaps 
procedural ones as well-should be put 
in place. Privacy law will inevitably 
speak generally and establish broad so
cial goals; therefore, it will not be in 
the' nature of tight" technical specifica
tions to which the computer person is 
accustomed. Thus the corporate man
agement must establish the general 
guidance and determine the organiza
tion's broad response. Management 
cannofabdicate" its responsibility for 
interpreting the intent of the legislative 
process to its data processing group, 
although the latter clearly has an essen
tial role in helping management con
verge to an appropriate posture. Civil 
and criminal penalties that will be a 
part of privacy legislation will fall upon 
the-- organization; therefore, its man
agement must take the lead in provid
ing adequate direction to its computer 
people and recordkeeping specialists. 

The technical consequences outlined 
above are illustrative and fairly ob
vious ones; in the long run, there are 
more subtle ones. The trend is obvious
ly toward functionally integrated data 
bases in which "the record" about any 
individual will contain everything an 
organization knows -about him. Only 
portions of the record, however, are 
authorized "to. various individuals; and 
thus, access control on_ a finer grain 
than to the entire record will become 
necessary; it may" be required to con:" 
trol the data element level. There is an 
increasingly important issue of granu
larity that' will characterize future 
recordkeeping systems. To some extent 
it is already -'upon us, but in many 
instances it has been circumvented by 
maintaining separate data bases in 
support of different record systems. 

Of increasing importance also is so
called "descriptor data" that tells some
thing either about a data element or 
about the structure of data. For exam
ple, in 'contemporary record systems 
for consumer credit, a charge in dis
pute has to be flagged so that interest is 
not levied against it until the uncer
tainty is resolved. In view of the fight 
an individual will have under privacy 
legislation to contest items in the rec
ord, it will probably be of increasing im
portance that disputed items are either 
not disclosed, disclosed only with nota
tion of a dispute accompanying them, or 
excluded from certain decision-making 
activities. When the matter is finally re
solved, there is likely to be retroactive 
actions to restore the record, or reverse 
decisions, or take administrative ac-, 
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The new Penril modems will gain your favor with high performance, cost effectiveness, and state-of-the-art technical 
design. 

The Penril 2400 LSI (left at top) features unusual price performance and superior reliability for synchronous operation at 
2400 bps. The cost-effective Penril Short-Haul series (right at top and middle 
row) provides short-distance transmission at speeds up to 1,000,000 bps. 
And the 48 MICRO (bottom), a 4800 bps microprocessor modem, features 
comprehensive diagnostics and fast polling acquisition on multidrop 
networks. 

Contact us for additional information. We're sure you will agree ... the new 
Penril modems look great! 

Communications 
PBBPI'l Data 

COPP_ Division 

5520 RANDOLPH ROAD. ROCKVILLE, MARYLAND 20852 • 301/881-8151 • TWX 710-828-0522 
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PERSONAL DATA 

tion. Thus a comprehensive, integrated 
record system of the future will have to 
incorporate various kinds of descriptor 
data within the record in order to cue 
the system to treat various items of 
information in special ways at special 
times, or to guide the system in selec
tively disclosing information to au
thorized recipients or authorized third 
parties of various kinds. 

Since accuracy is an underlying 
tenant of fairness in recordkeeping, 
there are numerous commission rec
ommendations for the propagation of 
errors, both forward to recipients of an 
erroneous record and backward to 
sources of erroneous data. Thus a rec
ord must include such supplementary 
data as is needed in order to be able to 
reconstruct, as required, the trial from 
data sources or to record recipients. 
Such "traffic data" will be essential if 
the technical impact of propagating 
corrections is to be minimized. Notice 
also that technical details such as just 
suggested are matters for not only the 
record system that discloses, but also 
for the one that receives records from 
others. Both must be able to deal prop
erly with descriptor data and with traf
fic data. 

As a final observation, it is to be 

noted that the threat against personal 
information is not the dishonest person 
seeking to steal or pirate information 
about someone, but rather is the honest 
individual doing his authorized job but 
not realizing that certain things he does 
with personal information or certain 
ways he uses it is to the disinterest or 
disadvantage of an individual con
cerned-actions perhaps because the 
organization has failed to guide him 
properly. Thus the computer security 
problem in regard to privacy is more 
one of sound information practices 
than one of provable security kernels 
and operating systems guaranteed free 
of loopholes. An adequate response to 
such privacy legislation as may ma
terialize in the coming year certainly 
need not await the solution of several 
difficult research problems now being 
pursued in the name of computer se
curity. 

Data processing professionals in
volved with recordkeeping systems 
have an exciting several years ahead as 
the public and private institutions of 
the country bring their systems' into 
conformance with modern day atti
tudes toward the use of information 
about people. Managements also have 
their period of trial in which they in
terpret as best they can what the thrust 
and intent of privacy legislation is, and 
wait out the gradual accumulation of 

Area is Digital's major off-site ~\.'). ~.'~ ft~' n ';! 
repair center. And we offer ..J l ~U\:.1 J 
Digital users a number of fac- ,J \ .' . ", / bOo' 
tory servIces. I ,/~~;/ 

For example, our Module ",,!,OB~.~ 
MailerTM Agreement helps you lower ',.,~"--"",,,,, 
your inventory and administrative costs 

case law that ultimately gives inter
pretation and detail to a law. In spite 
of whatever difficulty may exist ahead, 
progress is essential both for the wel
fare of our society and the preservation 
of our personal freedoms as we want 
them to be. The ease with which infor
mation can now be automatically cap
tured, stored, or disseminated, and 
with which it can migrate from place 
to place, simply is too large a threat of 
many dimensions to the individual. 
Some level of legal control and over
sight is a must. :11: 

Dr. Ware is vice-chairman of the 
Privacy Protection Study Commis
sion, which recently completed its 
two-year study. He also is on the 
corporate research staff at Rand 
Corp., Santa Monica, Calif., an 
august orga'nization he has served 
since 1952. 

through this unique, easy-to-use program. When a module needs repair, just slip it into our pre
addressed mailer and send it to us. We'll send a replacement within 7 working days, or less. In 
addition to Module Mailer, we offer a Loose Piece Repair service that lets you take care of mainte
nance, while we take care of module repair. There are also other services to fit your needs. 

To find out about any (or all) of them, call (617) 933-8710, ext. 2280. Or write Digital Equip
ment Corporation, Customer Returns Area, 36 Cabot Road, Woburn, Massachusetts 01801. 

Now you can get Digital 
factory service post haste. 
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Accu-Dex 
Indexing System· 
for Floppy Disks 
Gives Total Disk Content 
"Fail-Safe" Indexing 

STEP 1. Letter Labels 

The letter labels: A, 8, C, D', E, are used to indicate the storage 
section for floppys, i.e. disk box, panel or binder. 

STEP 2. Letter/Number Labels 

The letter/number labels are used to identify each disk and each 
Accu-Dex Card. For instance, the disk "A-l" will have its own 
Accu-Dex Card also labeled "A-l". Place one "A-l" on the 
upper right-hand corner of the first disk in your file. Extra 
blank labels are even provided for special needs. 

STEP 3. Accu-Dex Card 
The Accu-Dex Card lists all the important data about each---I-+----.:-: ....... --.-...--; 
disk, i.e. Side No., Data Set Name, Creation and Expiration 
Dates etc. This is to be filled out as the disk is recorded. 
It will provide an accurate reference to your disk. Place the 
corresponding" A-l" label in the upper right-hand corner 
in the area marked "Ident. Sticker". The card is now keyed 
to the disk, if it becomes separated or mixed in with 
other file cards the information is not lost, it can be 
readily identified and correctly refiled. 

STEP' 4. Pressure Sensitive Pockets 

The enclosed vinyl Accu-Vue Pockets are to be applied 
to the front of each disk envelope. The Accu-Dex Cards 
will then be filed in this pocket. Place the side opening of 
the vinyl pocket on the right-hand side of the front of the disk 
envelope .. When applying the pressure sensitive pocket to the 
envelope, carefully loosen the edge of one corner of the backing, 
position and continue peeling off the backing until the pocket 
is in place. 

STEP 5. The Master Index Card 

The Master Index Card is the key to the whole disk file. It will 
give you the location of each disk and a brief summary of the 
recordedd.ata. As disks are recorded and added to your file, list 
them on the Master Index Card, i.e. disk "A-l", New Accounts 
"A-L". The disk file is now cross-indexed, by an accurate 
system that saves operator time and eliminates errors. 

Index Package for 50 Disks $14.95 

~ T-' _-INDEX_' "--._ ..... __ 

:-----DII:-;--, ~ 
• 11"--_------_-

Contents: 
1 Letter/Number Label Sheet. 
50 Accu-Dex Cards. 
50 Pressure Sensitive Pockets. 
1 Master Index Card. 

Catalog Available 

Advance Access Group, 10526 W. Cermak, Westchester, 111.60153,312/562-5210 
NOW ON G.S.A. CONTRACT 
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WANG'S 
THE END OF 

THE LINE FOR 
INTELLIGENT 
TERMINAU. 

Wang's PCS-II. The small 
business computer that makes 
intelligent terminals obsolete. 
And introduces a whole new 
world of Distributed Data 
Processing. 

Endowed with commercial 
BASIC and exclusive Wang 
minidiskette storage, the PCS-II 
delivers direct access data 
processing capabilities no 
ordinary terminal can. And with 
Wang's prog rammerless 
"EASYFORM" forms building 
and data-entry language, the 
PCS-II is a hands-on winner 
in any data-entry or forms
processing environment. 

Wang modularity lets you 
expand memory, 
communica tions 
or peripherals 
as your needs 
grow. Or new 
technologies 
as they devel __ !!!!!!!!!!!!!!! 
op. Directly 
at the oper
ator site. 
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The PCS-II even gives you a 
price tag no intelligent terminal 
can match- just $6,200. With 
50K memory, dual minidiskette 
drives and bisynchronous 
2780/3780 communications it's 
still only $9,200. 

Hungry for more intelligence? 
Call your local Wang 

office or mail this coupon 
to PCS-II Product Sales, 
Dept: DDP, Wang Labora
tories, Inc., One Industrial Ave., 
Lowell, Massachusetts 01851. 

Wang Laboratories, Inc., One Industrial Ave., Lowell, MA 01851 
I'm hungry. Send me information on Wang's PCS-II. 

Name ____ ----------------------------------------
Title _____________ _ Phone 
Company ___________ _ 

Address _________________________________ _ 

City __ _ _ ___ State _______________ . Zip ___ _ 

DP72/D107 
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We knew there was something wrong 
when Hank, our chief programmer, 
came bursting into the terminal room 
waving a . long sheet of printout. "All 
right," he screamed, "All right! All 
right, you guys! Which wiseacre has 
been messing around on my line?! Idi
ot messages are bad enough, but purg
ing· my files is just plain criminal! 
Look!" And, his face purple, he wafted 
the length of printout under our noses 
in a threatening manner. 

"Hank, my dear fellow," said Jimmy 
the Joker-he it was who had painted 
"Commander· Grace" on a card hop
per-:-"I seem to sense you're somewhat 
upset about something." 

Hank turned on him angrily. "No 
more jokes! No more jokes!" he 
shrieked. Then he narrowed his eyes 
and strode across to Jimmy. "Was it 
youT' he said. I felt sure he was going 
to strangle him or punch him in the 
nose. 

"Hank, Hank," I said gently, getting 
. up. "Come on, sit down, take it easy. 

Have my chair." I caught hold of him 
and pushed. him into it, snatching the 
printout from him. 

"Now then, what's the trouble?" I 
said and looked down the output. I 
could see. why he was annoyed .. Some
one had gone over. his priority. rating 
and had been jumpi~g in on. his line. 
By the looks of things Hank had had to 
endure a savage dialogue from the ren:-
egade~ finallY culminating in: 

16:14-32 :PURGEALL N01' l' KKKKK*KKK 
26 FILES DELETED 4.1 TRACKS AVAILABLE 

16:14:48 :[FROM!. GET OUTA THAT Nt NO".. KK1' 
ONE YA DIRTY .LOUSY KKKK* 
KK*K SNEAK .•. KK K 

At. that, Hank had . torn·· the printer 
o'utput off and come roaring into us as 
chief suspects. 

"But look, Hank, none of us know 
how to get over your top priority," I 
said,not a littlepuzzled. . 

"It just ain 'tpossible, anyway,"said 
. Ami!!, our. systems ·whiz·kid, getting 
up and coming across to look at the 
listing. He stared at it· and then let out 
a whistle. 
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SEANCE! 
by Steen C. T. Pellash 

"Come in." This time nothing. 
We went in. Kay was slumped sickly 

over her crt. Roger got to her first and 
pulled her away from the terminal. She 
collapsed to the floor. "Heck, I think 

~., she's in some sort of coma," said Rog
er, beginning to waft her face with a 
FORTRAN manual. "Get a doctor." Jim
my was about ,to leave when Hank said 
"Wait a minute. Look at the screen!" 
We looked: 

"I don't understand it," he said, 
frowning. 

"You don't understand it!" said 
Hank smashing his fist down on my 
terminal and making the cursor leap. 
"There was five weeks' work in those 
files and some of the data is irreplace. 
able!" 

Jimmy shook his head in reproach. 
"And who is it that is always telling us 
to take frequent back-ups. . . .?" he 
said to Hank with mock severity. Not 
the most diplomatic thing to say in the 
circumstances, I thought. Hank merely 
growled. 

I had a thought 1 grabbed the print
out from Arnie-:--who was muttering 
"It just ain't flaming possible ... "-and 
scanned it. It was peppered with "K's." 

"Perhaps Kay knows something 
about this," I suggested. "Yeah!" they 
all shouted. Any excuse to go and chat 
with Kay, our special projects leader, 
was a good one. 

We dashed along the corridor and 
round the corner to a. door with "Kay 
The·Pork Slicer: Male Chauvinist Pigs 
Keep Strictly Out, but OUT!" splashed 
across it in lurid artwork. We knocked. 
We were not generally so polite, but it 
gave us such a kick to hear her say 

16:18:26 :[FROM ! ~ IS THERE ANYBODY THERE? 

wrote itself on the screen, vanished, 
and then wrote itself again, and again. 

This was really something. There 
was no machine operator-Arnie's 
"Big Bang" Operating System had seen 
to that-and the rest of us were all 
here. And yet someone was sending a 
message to that screen. 

We forgot all about Kay in our in
terest and pushed her limp body aside 
as we huddled around the . terminal. 
Arnie took the chair. 

"What I don't like most about this," 
he mused, "are those shrieks .. ." 

"What was Kay working on?" some
one asked. 

"Her Supernatural Exploration and 
ANalysis Coding Exercise, I think," 
said someone else. 

Kay could not have done much be
fore passing out, for there was barely a 
screenful of dialogue, including the log
in procedure.·.· Between that and the 
flashing question at the bottom, we 
read simply: 

15:44:01 :KALLCOBOL 
15:44:22? SEANCE/OBJ..+SRC!FAST 

FIN.NO ERRt 
tC 

15:45:48 :RUN SEANCE! 

15:46:01 BBOP SYS 29·JUN"77· PRIOR/TY·4FA.3 
SEANCE 15:46:02 

SUPERNATURAL EXPLORATION AND ANAL· 
YSIS COOING EXERCISE VERSION 3 

15:46:10*15 THERE ANYBODY THERE? 
!!!WHICH COWI!IIS THIS!!OISTURBS OUR 
!PEACE!!!! 
KK NO!!!!KKKKK!!! 
!!COMETO!!!KK! US!!! NO!!!!1' 
tC 

It was now 16 :20, so Kay must have 
been' unconscious for about half . an 
hour, 
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"Let me see that printout of yours," I 
said to Hank, who still held it in an 
angry, . trembling, clenched fist. He 
passed it to me and I saw that all the 
relevant entries were tagged between 
15:47 and 16: 15. 

"Well chaps," I said, and they all 
turned to look at me, surprised at my 
addressing them in this quaint way. 
"Well my dear chappies. I think we 
have a haunted computer on our 
hands!" 

Arnie suddenly exploded: "Yes! Of 
course! And it's haunted by-by Kay!" 
He swivelled back to the keyboard and 
tried to type something, but the crt 
failed to respond. 

"Quick," I said, "back to Hank's 
priority terminal!" 

We raced round to Hank's room. As 
I had thought, the same message was 
flashing upon his screen: 

16;22:05 :[FROM !~ IS THERE ANYBODY THERE? 

This was Arnie's big moment. He sat 
down at Hank's chair and narrowed 
his eyes. Then his long, slim, systems 
programmer's fingers, the nails worn to 
the quick· like some clipper topsail
man's of old, raced over the keys: 

16:22:12 :(FROM ! ~ IS THERE ANt 
tC 

16:22:12 If~Hlit HELLO, THIS IS ARNIE, WHO 

16;22:13. ;(FROM .! + ARNIE, THANK GOD ! I 
GET ME OUT OF HERE! 

We all. exchanged incredulous glances. 

16:22:14 :(FROM ! ~. IT'S KAY-AT LEAST, MOST 
OF THE TIME! ! ! 
SOMETIMES HE ! ! GETS CONTROL 

16;22;14 T~T~lvtHl~H~~~Tp~~~~~N-HE SEEMS 
16:22:15 :{FROM ! ~. YEAH. SHRIEK

SOMETIMES HE GETS CONTROL OF THE 
M/C. LOOK OUT, HERE HE COMES 
AGAIN! ! ! !.! ! ! K K ! ! ! 

16:22:16 :[TO ! ...... ARE YOU OK? WHERE ARE 
YOU 7 

16:23:06. :[FROM .! ~ ! ! ! ALL RIGHT! K BACK 
AGAIN. ITS GEITING 
CROWDED IN HERE, 
THOUGH-THATS THE 
GHOST OF AN.IBM 1130 
HE JUST BROUGHT IN. 
THERE ARE ALREADY TWO 
PROGRAMMABLE RJE 
UNITS AND A BURNED·OUT 
MINICOMPUTER 

16:23:10 :[TO ! + WHERE ARE YOU? 
16:23:12 :[FROM!+ ~oJ~I~B~l~~S~~~EALLY 

GROOVY IN HERE, BY THE 
WAY-CONGRATS. I 
HAVE A BALL AS LONG AS 
HES ! NOT AROUND. V 
EXCITING 

16:23:14 :[TO ! ~ WOULDNT YOU RATHER STAY? 
16:23:16 :[FROM ! ~ HELL NO, GET ME OUT I ! 

Arnie sat back and scratched his 
head. He frowned. "It must be because 
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she hit shriek on 'RUN SEANCE' at the 
start-its fantastic!" 

"But who . or what is Shriek?" I 
asked Arnie. 

"Heck, I don't know-some Univer
sal Spirit Operating System, probably 
-they called it God in an earlier era, I 
suppose." 

"I always thought GOD was Good 
Old Data," quipped Jimmy. 

"The devil it is!" I rejoined. 
"Devil or whatever, it evidently has 

the virtue of being truly portable soft
ware!" Hank said in a superior tone. 

Arnie ignored us all: "There's only 
one hope, as far as fcansee. Let'spray 
BBOP is up to it. ... " He started tapping 
again: 

16:25:14 :[TO ! ~ HOW FRIENDLY ARE YOU WITH 
BBOP NOW? 

16:25:20 :[FROM! ~! ! ! ! WHO IS THIS 
PIG! ! K ! DISTURBS 
! ! K K WATCH OUT ARNIE 
-FINGERS OFF ! ! 
!US!!KKKK!!KK ALL RIGHT, 
BACK AGAIN. V FRIENDLY 
-BBOP THINKS I AM 
DISC CONTROLLER 
MASTER SOFTWARE 

Arnie's face lit up with an idea: 

16:25;22 8~8p!YOt AW~~~OU¥\~ ~~XR~O:~~~fs~ 
SORT? 

16:25:23 :[FROM! ~ ILL TRY 
16:25:24 :[TO ! ~ YOUD BEITER DO MORE 

THAN THAT-NOW 

Arnie keyed· in the disc controller sta
tus register interrogation command 
and, when he was satisfied, took a 
deep breath and bashed· the keys again: 

16:27:16 :SET BBOP/SRG1-6/<IFtOUT><THEN 
DUMP TERM 3> 

"Terminal three is Kay's, isn't it?"· I 
whispered to Arnie. 

"Precisely," said Arnie, beads of 
sweat standing out on his· bald head. 
"Haven't you got your massive night
club data base on Controller 4? No 
devil can resist that kind of temptation, 
eh?" "You cunning swine," I mur
mured in admiration. "Heh! Heh! That 
sort is going to louse up all the other 
discs though, isn't it. ... ?" • 

Arnie's attention was caught by a 
change in the registers and he immedi
ately hit the control-O buttons. There 

was a flash, a cloud of smoke came out 
of the back of the crt, the screen col
lapsed and Arnie was thrown back 
over his chair. 

I dashed out of Hank's .office, along 
to Kay. She was sitting up shaking her 
head. 

"Oh dear!" she said. "Ohmy! Good 
old Arnie!.But he was only justin time. 
Another millisecond and· I would have 
been out on a disc dump! Ugh!" 

"What happened to Shriek?" I 
as.ked, rubbing the back of her neck 
(this was not strictly necessary, but I 
couldn't resist it). 

"Well it was either him or me ..• " 
she replied. Then she suddenly stood 
up, wobbling unsteadily on her feet. A 
light shone .in her eyes and she made 
for the door. 

"Hey!" I said, "Take it easy, Kay, 

you're," but she was gone, off i down 
the corridor in the direction of· the 
ma'chine room. . 

When I caught up with. her she was 
striding across to the cpu. She flung 
her arms around the cabinet in a warm 
embrace and placed a long sensuous 
kiss on it. I looked on, amazed. 

She turned away, her face glowing. 
"BHOP was such a wonderful lover," 
she said simply. 

Disc Controller 4 had vanished. * 
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In the last 
50 head to head 

competitions .between 
DATACOM/DB and 
the 5 other leading 

DBMS vendors ••• 

DATACOM/DB was 
bought :14 times ••• 
the clear choice bf 

. over a 2 to I marginl 
Here's why DATACOM delivers more for your money: 

Easiest-to-use in design, implementation and maintenance 
of application systems 0 Best on-line performance for 

inquiry and/or update transactions under DATACOM/DC 
(our superior telecommunications monitor), CICS or 
other monitors 0 Unequalled sequential processing 

capabilities 0 Minimum use of 360/370 hardware 
resources including CPU cycles, memory, I/O 

events and DASD space 0 Exceptionally readable 
and usable documentation 0 Continual, innovative, 

cost-effective enhancements. Call or write today. Let DATACOM 
prove why it's the "2 to 1 choice" among professionals. 

You'll never be less 
than "State of the Art" 
with DATACOM. 

------------------
I want you to prove DATACOM/DB "2 to 1"superiority on 360/370 systems. 

Member SIA ~ Software Industry ASSOCiatIOn 

DATACOM/DB and DC are made for each other ... and you. 

Name Title 

Insyte data~ 
214/526-4280 
3707 Rawlins St. Dallas, TX 75219 

o 
I 

Firm Phone 

Address 

City State Zip San Francisco/Chicago/New York/Denver/Mexico City/Frankfurt, W. Germany 
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Seek. In seconds the 
Bruning 96 sorts through 
thousands of pages to find 
the page you need. 

Copr. The Bruning 96 
makes a hard copy for dis
tribution and follow-up. 

rile. The Bruning 96 
automatically returns the 
microfiche to the file 
cartridge. 

We've got it all buttoned down. 
The Bruning 98 retrieval/printer. 
The Bruning 96 is your versatile 
off-line link to the on-line world. 

It allows a much broader data 
base than a computer terminal, at 
lower cost. And it accommodates 
photographs and illustrations. 

The Bruning 96 gives you push
button access to any of up to 8,000 
microfiche frames in a cartridge, in 
an unlimited number of cartridges. 

Once the page you want is up 
on the big, bright screen, you can 
make a hard copy in seconds. 

And the fiche is returned to 
its place in the cartridge 
automatically. 

The Bruning 96 is the 
economical alternative to 

October, 1977 CIRCLE 28 ON READER CARD 

computer terminals. But it's not 
a compromise. For your growing 
needs, it's an improvement. 

The Bruning 96 is another 
innovation in our reliable line of 
microfiche retrieval systems. 

There's a Bruning retrieval 
system tailored to your needs. 

Call your local Bruning Sales 
Office for a demonstration. Or write 
Bruning Division, 1834 Walden 
Office Square, Schaumburg, 
Illinois 60196. 

~A BRUNING 
~ DIVISION OF 

® ADDRESSOGRAPH MUL TIGRAPH 
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Fenwal has always set the standards post-installation service anywhere. 
for Halon-based fire suppression systems. And at any time. When you buy a Fenwal 

Trouble is, a lot of our competitors fire suppression system, you can be sure 
get a little frustrated trying to keep up of the best follow-up service available. 
with these standards. Factory-trained distributors provide 

WE'RE THE HALON EXPERTS around-the-clock service just for you. 
Fenwal pioneered the use of Halon With U L approved refilling facilities. 

1301, the fast, clean, dry suppressant. With repair parts. And without a lot of 
Halon systems are our specialty. And we waiting around. 
make it all- from sensors to control BUT SOMEBODY LOVES US 

panels and agent storage containers. Maybe setting these kinds of high 
CUSTOM DESIGN & INSTALLATION standards hasn't made us very popular 
Fenwal modular fire suppression with some of our competitors. On the 

systems are custom designed to meet other hand, our customers seem to like 
specific hazards, us a lot. We install more Halon fire and 
room sizes, envi- explosion suppression systems than 
ronments. To everyone else in the business. And we've 
give the right con- got more satisfied customers. 
centration - in the So if you'd like to find out how to 
right place -at become one of them, send for our free 
the right time. film, "The F~eaters': Or write for our 
And they're sys- free booklet on Fenwal's approach to 
terns that can fire suppression. . ............. ~, 
grow with you - It's won us a lot .... e..· .... ,... , 
inexpensively. of good friends. ..•. ... . ... > .. ~, 

NO WAITING 
AROUND FOR SERVICE 

Write Fenwal . 
Incorporated, AshlanQ, 

Fenwal's 
international team of distributors are 

MA 01721. A Division of Walter Kidde 
& Co., Inc. Our local full service 

constantly being FE trained and kept up-
to-date. To provide 
the best pre- and [

R distributors are 
listed in the yellow 
pages under 
"Fire Protection': 

N?bcx:iy in the world has more experience in fire and explosion protection systems. 
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Ask 
for it by 
name. 

The superb quality of 
VerbatirrlM removable 
magnetic storage media 

is now on a dealer's shelf 
not far from you. 

The reason Verbatim is now so 
accessible is that so many of you like 

the Verbatim idea: noticeably better quality 
and durability that show up in tough everyday 

use. The reason? We make almost everything 
ourselves, because we found that we could 
improve on the quality that we were getting 

from our suppliers. 
Being demanding isn't always easy. But it's 
good for the people who buy and use 

Verbatim, and it's good for the scores of 
companies who specify Verbatim for the 

equipment they make. And we enjoy doing 
business that way. 

Information Terminals Corp.,. 323 Soquel Way, 
Sunnyvale, CA 94086. (408) 245-4400. Cy 
TWX: (910) 339-9381. 

CBl 

• 
I 

In the Far East: 
lTC-Far East 
404 Roppongi Skyheights 

. 3-2-21 Roppongi, Minatoku 
Tokyo, Japan 
Telephone: (03) 583-1981 
Telex: J 47879 
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In Europe: 
Information Terminals S.A. 
Case Postale 296 
1215 Geneve 15 
Switzerland 
Telephone: (022) 32-32-39 
Telex: 22647 ITGE CH 



Microimage 
Technology and Practice 

by Michael P. Zampino 

Threatened by an ever-growing tide of paper, Citibank found that the latest 
electronic marvels were not the answer to today's challen~es. 

Citibank in 1976 was one of the 
world's leading private banking insti
tutions. With $60 billion in total as
sets, offices in every major city of the 
world, 20,000 employees in the New 
York City area, and over 20,000 ad~i
tional employees throughout the world, 
Citibank was a major business under
taking in its own right. More signifi
cant, however, was Citibank's scope 
of customers: nearly one million per
sonal banking accounts and banking 
relationships with nearly every major 
American andinany non-U.S. business 
corporations, including many national 
governments. 

The most striking aspect of Citi
bank's business profile was that its 
product was, for the most part, com
pletely intangible. That product was 
service. It was the business of Citibank 
to accept funds and other assets from 
its depositors, transfer them in ac
cordance with their instructions, and 
to offer credit. In industrial econo
mies, these transactions were mainly 
conducted by transference of paper or 
ledger entries. These processes conjure 
images of the 19th Century clerk with 
green eyeshade and endless ledgers. 
The very size of Citibank's business, 
however, and the need to promptly 
and acciIrately execute our customers' 
transactions had rooted Citibank firm
ly in 20th Century technology. 
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The paper machine 
The paper and ledger accounting 

orientation of Citibank's service busi
ness, coupled with its enormous cus-

, tomer base, had led to an incredible 
explosion of paper. On a daily basis in 
our New York City operations alone, 
several million checks, nearly 100,000 
stock certificates, tens of thousands of 
non-check funds transfers, letters of 
credit, items for collection, and loans 
were processed. In addition to these 
documents were countless internal 

Printout averaged three 
tons per day. 

work papers, internal and external cor
respondence; advices to our customers, 
and computer printout. (Computer 
printout for example, averaged in ex
cess of three tons per day. ) 

Although processing the daily flood 
of transactions has long been the task 
of sophisticated digital computing 
equipment, paper input and output 
from our accounting systems have re
sisted the advance of technology. 
There are compelling reasons for this 
-paper based systems offer: simplic
ity, low capital investment, and famil
iarity with the medium. 

Further, management and the scien
tific and engineering communities 

have focused their attention on the 
more "glamorous" aspects of data 
processing. However, in the face of 
literally millions of transactions, the 
seeming advantages of paper quickly 
evaporated. 

Our need, simply, was storage for 
our incredible volumes of paper and 
the ability to find specific items on short 
notice. Solutions to these problems his
torically have been based on the file 
clerk, the file cabinet. and file room, 
and the records warehouse. In Citi
bank's case this represented hundreds 
of clerical personnel, thousands of 
square feet of high rent office space 
used as storage facilities, and a 
300,000 cubic foot capacity ware
house. The fruits of this system were 
days of waiting for customers or execu
tives requiring specific documents and, 
with disturbing frequency, failure to 
find the document. 

In 1975, Robert B. White, Citibank 
executive v.p., commissioned a re
search project to discover technologies 
suited to the solution of our paper 
explosion. This paper represents those 
findings and some tangible results of 
the study. 

The goal-
the ideal and the real 

Before setting out on our quest, we 
first had to better understand the na
ture of our needs and then envision 
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A quick memotytest. 
Feature 

Memory 

CPU 

Reliability 

Cost 

Delivery 

Our HP 1000 and 21MX Computers 

High density 128K byte modules use new 16K bit RAMs
just 5¢ per byte for 595 ns speed. Capacity to 1.8 million 
bytes with 22-bit Hamming fault control. Cache-speed 350 ns 
MaS/RAMs available for all memory. 

Mapped memory addressing for large memories. Standard 
instruction set includes floating point, integer arithmetic and 
data communications. Fast FORTRAN processor optional. 
User microprogramming. Direct memory access rates up to 
2M bytes/sec; microprogrammed burst rates to H.4M 
bytes/sec. Standardized interfaces for parallel ITL, process 
110, RS232 and IEEE-488 (HP-IB). 

Memory parity standard; fault control also available. Auto
matic microcoded diagnostics. High resistance to shock, 
vibration and temperature variations. Brown-out proof 
power supply. Battery backup. 

16K byte 595 ns memory: $ 488* 
128K byte 595 ns memory: $4,160* 

32K byte 350 ns memory: $1,365* 

21MX M-Series computer with 256K bytes of fault control 
memory: $13,910* 
HP 1000 System with 21MX E-Series computer and 512K 
bytes of fault control memory, 15M bytes of disc storage, 
CRT console with dual mini-cartridges, and RTE operating 
system: $62,300 

3 to 12 weeks ARO. 

*Prices shown include 35% OEM quantity discount. 
All other prices Us. domestic list. 

Your old favorite 

It's hard to beat that kind of performance at those prices. Especially 
when you have one of our compatible RTE operating systems to make it all 
work smoothly. So if your old favorite didn't score 
very well in this test, maybe you should call your 
nearest HP sales office listed in the White Pages. Or 
write to Robert Puette, Hewlett-Packard, 11000 Wolfe 
Road, Dept. 409, Cupertino CA 95014. The quicker, 
the better. 

\ 

HEWLETT~PACKARD 
22702HPDS4 
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how to instrument a solution. 
Citibank's "transaction machine" 

was driven by our customers' demands. 
These demands were in the form of 
checks or loans to be posted, funds or 
stocks to be transferred in ownership, 
or other 'paper documents which our 
customers sent to the bank. Proces'sing 
these documents in our "transaction 
machine" created in turn an even larger 
bulk of output reports and other sup-. 
porting papers. 

Very quickly, the ideal solution pre
sented itself. That was to require all of 
our customers to communicate their 
transactions to the bank in formatted 
electronic code. This approach has re
ceived great coverage in banking litera
ture uhder the heading of Electronic 
Funds Transfer System (EFTS). Citi
bank has been a pioneer in EFTS with 
its introduction of Citicard as a substi
tute for certain checking transactions, 
and with formatted telegraphic money 
transfer systems. 

However, owing to custom, legal re
quirements, as well as the design and 
introduction of new systems, EFTS was 
not expected to become a significant 
factor for many years. As paper initi
ated transactions appeared to be a given 
for the bulk of our processing for the 
near to intermediate future (5 to 10 
years), with certain types of transac
tions sure to be paper-bound for even 
longer periods, we turned to the con
cept of capturing our customers' paper 
initiated transactions on microimage as 
well as data files and directing all sub
sequent referral to paper-bound infor
mation to microimage files. The nature 
of our desired instrumentality, then, 
was a device which could readily cap
ture document images in conjunction 
with coded document descriptions, and 
assemble those images into logical files 
which could be readily accessed. Fur
ther, the system had to be: 

• cost effective 
• reliable 
• easy to operate 
• have the file management facility 

of a computer 
• available in a reasonable time pe-

riod . 
Schematically, a system of this type 

would look like Fig. 1. 

Theory and technology 
The four requirements of the device 

which we envisioned for our needs 
were: 

• Filing 
• Storage 
• Indexing 
• Retrieval and Display 
Which technology is better: digital 

or analog, magnetic or photographic? 
The answer is that only in context can 

98 

a selection be made with assurance. 
For the remainder of this section, we 
will examine alternatives; later our 
choices and the reason for those 
choices will become apparent. 

Filing 
For our purposes, filing is defined as 

the process of capturing document 
images in conjunction with creation of 
an organized image index. Methods of 
indexing will be discussed' later; this 
section discusses image capture. 
. Cameras are perhaps the oldest of 
imaging devices, and microimage 
photographic camera systems were 
readily available for commercial pur
poses at various reduction ratios of 
from 18X to 48X and SOX. 

One process, discussed later, em
ployed a two-stage process with a first 
stage 24X reduction and a subsequent 
lOX photographic reduction of the 
24X negative to 240X. 

Vidicon tubes in conjunction with 
lenses also were available to produce 
an analog electronic signal. Empirical 
evidence as well as theoretical analysis 
demonstrated that a minimum of 
1,250 scan lines over the II-inch 
height of a typical business document 
were necessary for adequate resolution 
of 10 point type. 

For digital image scanning, a wide 
variety of techniques were available. 
We determined that a minimum binary 
sample density of 120 points to the 
inch in a square pattern was necessary 
for adequate resolution of business 
documents. Various document scan
ning systems were commercially avail
able employing Reticon arrays or fly
ing spot laser scanners. Transfer rate 
typical of these devices for scan time of 
an 81hxll-inch business document was 
approximately three seconds. Compo
nents to build such systems remain 
readily available. 

Storage 
A wide range of storage devices are 

available when one considers the pos
sible combinations of digital or analog 
format and photographic, mechanical, 

TRANSACTION INPUT 

o 
FROM CUSTOMERS ON 

PAPER 

or electronic media. Research uncov
ered at least one class of executed de
vice for each possibility. The following 
summary includes references to spe
cific vendors for unique devices or 
technologies. 

Magnetic/ Digital 
Magnetic tape and disc were well 

established as the prime storage media 
for use with the digital computer. 
Greater bit densities on both tape and 
disc were becoming standard and likely 
will continue to increase. Disc drives 
of 300MB were commercially available. 
The IBM 3850 represented the largest 
self-contained "on-line" tape library 
with maximum storage capacity of al
most 400 billion bytes. 

Magnetic/ Analog 
Ampex has been active in the field 

of very large magnetic/ analog storage 
devices. They have built large video 
disc buffers and video tape drives for 
use with their Video File System. 

They' also have converted standard 
digital discs to analog for the television 
broadcast industry. These discs store tv 
frames for instant display at the com
mand of directors broadcasting live 
events. 

Digital! Optical 
Various attempts at digital! optical 

memories have been undertaken using 
photographic film as a medium. Digital 
bit patterns exposed on film were sub
sequently read by optically replaying 
the bit patterns. A commercially avail
able optical! digital memory by Preci
sion Instruments was examined. This 
device employed a flying spot laser on 
a rhodium coated mylar substrate. 
When writing, the laser was given suffi
cient power to deform the rhodium 
thereby creating a bit three mil in size. 
For reading, a lesser power laser 
scanned the rhodium surface, deter
mining bit patterns by differing reflec
tions from the deformed and clean sur
face areas. The Precision Instrument 
memory had 16 trillion bytes on-line 
per device with up to eight devices on-

DIGITAL 
COMPUTER 

TRANSACTION OUTPUT TO 

CUSTOMERS IN FORMATTED 
ELECTRONIC CODE OR PAPER 
ADVICES; COMPUTER OUTPUT 
MICROFILM FOR ARCHIVAL 
DATA STORAGE 

ON-LINE DATA BASE 
AND IMAGE INDEX FILE 

IMAGE CAPTURE IMAGE FILE DOCUMENT 

Fig. 1. 

(TECHNOLOGY 1-------1 (TECHNOLOGY 
UNSPECIFIED) UNSPECIFIED) IMAGE REFERRAL 
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Perfonnance: 
has your operating s~tem 

got what it takes? 

Feature 

Upward
compatible 
family 

Multi
programming 

Multi-tenninal 
capability 

Micro
programming 

Other features 

Cost* 

Delivery 

Our Real-Time Executive for 
HP 1000 and 21MX Computers 

RTE-M, memory-based for 32K to 1.8 million bytes; RTE-II, 
compact disc-based for 48K to 64K bytes; RTE-III, disc-based 
for 64K to 1.8 million bytes. Programs and data are inter
changeable; all systems use a common set of operator 
commands. 

Up to 64 separate programs can execute concurrently in main 
memory; thousands more can swap in automatically from disc. 
Protected by hardware fences and optional fault control 
memory. Non-responding peripherals detected via time-outs. 

Concurrent processing, program development, system genera
tion in conversational or batch modes. One program serves all 
terminals; no rewriting when you add on or change. 

Up to 8.5K 24-bit words usable at one time. Microassembler, 
micro debug editor, loader utility, PROM tape generator and 
Writable Control Store available to simplify microprogram 
preparation. 

BASIC, FORTRAN and Assembly languages. Measurement 
and control support. Distributed Systems Networks. IMAGE/ 
1000 DBM with QUERY language for $2,500. 

HP 1000 systems with RTE start at $21,000 for 64K-byte 
memory-based Model 20. Disc-based 64K-byte Model 30 from 
$31,500. Available to 1.8 million bytes of main memory. 

12 weeks ARO. 

*All prices Us. domestic list. 

Can your old favorite do all this and still service interrupts in as 
little as 100 microseconds? If not, write to Robert Puette, Hewlett
Packard, 11000 Wolfe Road, Dept. 410, Cupertino CA 95014. Or 
contact your nearest Hewlett-Packard sales office. When it comes 
to price/performance, we've really got what it takes. 

1.=.:;===.3 \ 

Your old favorite 

HEWLETT~PACKARD 
22703HPDS5 
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line for a total memory of 128 trillion 
bytes on-line. Any number of data car
tridges could be stored off-line. 

Analogi Optical 
Photographic film . is an analog 

memory medium. A wide range of film 
sensitivities and resolving capacities 
were available. As film product specifi
cations are readily available and the 
process is familiar, I will simply ob
serve that of all the media examined, 
photographic film offered the highest 
storage capability per unit of surface 
area. 

Exotic memories 
Various exotic memories were con

sidered and rejected. 
Electron Beam/Silicon Dioxide: A 

technology developed by CBS Labora
tories which used the secondary effect 
principle of electron beams was 
brought to detailed specification stage 
but was dismissed as a higher tech
nological risk than we were prepared 
to take. The specification called for 60 
billion bits of on-line storage. 

Electron Beam/ MaS: A General 
Electric device called BEAMOS, an elec
tron beam on MaS, was examined. This 
device had storage capacity of only 
32MB and was dismissed as not having 
sufficient capacity. 

Bubble Memory: Bubble memory 
devices employ the localized magnetic 
field reversal effects which may be gen
erated in wafers of garnet crystals to 
store digital bit patterns. Although this 
technology offered great promise, there 
were few commercially available de
vices and these were under one mega
byte. 

Holographic Memory: A device in 
the prototype stage by Harris Radia
tion, employing holographic bits on 
photographic film, was examined. Any 
possible advantages of holographic bits 
over ordinary optical bits was not per
ceived to outweigh the complexity of 
the process for the specific application. 

Indexing 
The ultimate aim of commercial ap

plications of microimage technology is 
very often lost amid the analysis of bit 
densities, exotic memories, transfer 
rates and the like. A commercial user's 
interest transcends technology and 
simply asks for a system that will per
mit organization of very large image 
files (hundreds of thousands to mil
lions of pages) with ready access to 
anyone page by calling for it by de
scriptive characteristics. This is the 
function of the index. 

There are two conceptual index 
classifications to which all index 
schemes must belong. The first is 
physical organization of the file mate-
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rial by alpha, numeric, chronological, 
or other logical key. This procedure is 
the one most used by secretaries and 
file clerks. It is quite manual and quick
ly becomes unwieldy for very large files 
or in situations where quick retrieval is 
necessary. 

The second index scheme is creation 
of a supporting index of positional co
ordinates of the file's physical array in 
unsorted state. Indexes again describe 
individual documents by alpha, numer
ic, chronological, or other logical key. 

Given the ready availability of so
phisticated data base management 
software (DBMS) for both IBM 370 and 
a number of minicomputers, indexing 
of random arrays of large document or 
microimage files is becoming more at
tractive. 

Among the most attractive DBMS 
systems we examined were:, 

• Ragen Precision Industries' Re
trieval System .for use with their 
special mini controller and re
!rieval terminal. 

• Microdata REALITY--CUrrently an 
oem item in the Microform Data 
Retrieval System. 

• Datapoint DART-currently mar
keted in conjunction with Ko
dak's Computer Assisted Micro
film Retrieval System. 

• Hewlett-Packard IMAGE 1000 and 
3000-not currently affiliated 
with any microimage system for 
use on the Hewlett-Packard 1000 
and 3000 minicomputers. 

• Cullinane IDMs--not currently 
affiliated with any microimage 
system, for use with IBM 370 sys
tems. 

Retrieval and display 
The ultimate object of the filing, 

storage, and indexing techniques is the 
eventual retrieval and display of spe
cific document images on demand. Ex
cept for the few solid-state memories 
examined, all required mechanical 
transport of a physical medium to re
trieve an image. Further, all the rea-

Microform data system image retrieval workstation. 

Each cartridge contains up to 100,000 images. 
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Data Base Management: 
is your small comp-uter 

on the right track? 

Feature 

Inquiry language 

Data access 

Privacy 

Data 
maintenance 

Data base 
structure 

Data 
Communications 

Performance 

Cost· 

Delivery 

Our IMAGE/IOOO DBM 
on HP 1000 Model 80 

"Free·Form" QUERY lets almost anyone access data or create 
reports with simple English-like commands instead of special 
subroutines. 

Application programs in FORTRAN IV, BASIC or HP 
Assembly can access data sequentially, directly or randomly 
by key word value. 

Passwords definable for any part of data base, down to 
smallest unit of information. 

Define, build, use and restructure data base. Multiple data 
bases can reside in same computer system. 

CODASYL-type schema eliminates redundant entries, makes 
data base independent of user programs. 

Multiple IMAGE/lOOO systems can be inter-connected with 
HP's Distributed Systems Network. Also 2780 emulator. 

Supports 4 to 8 terminals with 1.5 to 3 second response time. 
Up to 1000 transactions per minute. Concurrent DBM and 
real-time processing. 

IMAGE/QUERY data base management software: $2,500 
With HP 1000 Model 80, including 128K byte CPU, 15M 
byte cartridge disc, mag tape, printer, dual cartridge 
CRT terminal, RTE operating system: $61,700. 

12 weeks ARO. 

*All prices Us. domestic list. 

No wonder our DBM software was named to the 
Datapro Honor Roll. So if your system can't get 
untracked, call your nearest HP sales office listed 
in the White Pages. Or write to Robert Puette, 
Hewlett-Packard, 11000 Wolfe Road, Dept. 411, 
Cupertino CA 95014. 

Your old favorite 

HEWLETT~PACKARD 
22704HPDS6 
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sonably well-developed memory sys
tems were controlled by a computer 
index addressing physical locations. 

Striking conceptual similarities in 
technique between memories employ
ing magnetic, photographic, or other 
mediums were apparent. For example, 
the IBM 3850 mass memory consisted 
of numerous cartridges of magnetic 
tape. Upon request for a particular 
record, a disc-resident index was 
searched and a jukebox-like mechanism 
fetched· the specified magnetic tape 
cartridge which was unreeled under a 
magnetic· read/write head to the re
quested record. 

A microfilm retrieval device by 
Ragen Precision Industries employed 
essentially the same techniques to re
trieve photographic records. Storage 
in" this case was on cartridges of 16mm 
photographic film. Upon request for a 
particular image, a disc-resident" index 
was again searched, and the jukebox 
mechanism fetched the specified film 
cartridge which was unreeled under a 
projection lens to the requested image. 
Of course, photographic projection is 
a human-readable memory and may 
not be machine-read or updated. How
ever, to store mass document image 
files, the Ragen system provided· the 
equivalent of 62,500 megabytes of on
line compressed digitized document 
images. 

Display of an image is dependent on 
the form in which it was stored and 
photographic memory calls for image 
projection. A wide variety of vendors, 
devices, and magnification ratios were 

. commercially" . available. Electronic 
memories may be displayed on high 
resolution (at least 1,250 scan lines 
over the l1-inch height ora business 
document) crt monitors. Again, a 
wide variety of vendors and systems 
were available. 

A hybrid technique of facsimile 
image transmission to remote crt moni
tors from a central photographic 
memory also was explored. 

Some solutions 
Science and the study of technology 

are driven by man's need to explore 
and" learn; pragmatic factors, such as 
ROI, are not necessarily the driving 
force. The application of science and 
technology to commercial situations, 
however, is bound· by certain con
straints; 

• Does a new technology offer the 
opportunity to perform an exist
ing process less expensively or 
with greater quality at an equiva
lent expense? 

'. Does a new technology producing 
a new product (or an enhanced 
version of an existing product) 
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offer sufficient added value to off
set its cost? 

Only when viewed within these con
straints can one technology be said to 
be "better" than another for a given 
time and situation. 

Assuming that Citibank's investment 
decisions, based upon aggressive re
search into available technology, were 
true indicators of the "best" technol
ogy for the situations, we drew some 
broad conclusions: . 

• photographic film is the most cost
effective storage medium for large 
files of document images; 

~ the facility of computer systems 
!o index and address large ran
~om files of document images has 
made storage and retrieval of 
large document image files in ran
dom arrays more effective than 
physical reorganization of docu
ment files into logical sequence; 

• the physical apparatus to capture, 
store, and retrieve large document 
image files at an equivalent level 
of image quality is of significantly 
greater complexity for digital sys
tems than for photographic sys
tems. 

Supporting these conclusions is Citi
bank's experience with solutions to the 
following document filing, storage, and 
retrieval situations. (These solutions do 
not imply Citibank endorsement of 
any vendor, and are provided only for 
illustration. ) 

TRACE 
Citibank processed an average of 2.5 

million checks a day in 1976. Each of 
these checks was microfilmed in ran
dom sequence. The microfilm process 
was integrated into our check readers 
in 1973 thereby permitting simul
taneous capture of images and an in
dex file. With the use of the index, the 
image of anyone of the 625 million 
checks filmed in 1976 may be located 
in about ten minutes with greater than 
98% probability. 

Prior to 1973, Citibank relied upon 
physical reorganization of its check 
files into numerical account sequence 
prior to microfilming to enable their 
retrieval. This process resulted in nu
merous lost checks prior to capture on 
microfilm. Paradoxically, lost checks 
were precisely the ones for which cus
tomers were likely to request evidence. 
Not surprisingly, the probability of 
finding a check requested by a cus
tomer was less than 50% under this 
system. 

Citibank's file of random check 
images has been growing by several 
million each business day since 1973, 
It is undoubtedly one of the largest 
random film files in existence. 

Intellectually, the notion of indexed 
random files was not difficult. But, a 
$7.3 million capital decision based on 

theory (Citibank pioneered the con
cept) was not quite so obvious. As the 
system had many more functions than 
microfilm and indexing, isolation of 
these components in a cost sense was 
difficult; the system however, con
sumed in excess of $300,000 worth of 
film and directly related photographic 
supplies annually. 

The reward has been in control of 
lost items. Prior to the system, dollar 
losses to missing checks was over six 
figures. Losses now are counted in tens 
of thousands. We learned that very 
large indexed random document image 
files are entirely manageable in a com
mercial environment. 

Citibank pioneered the TRACE sys
tem by Recognition Equipment in 
1973. Since then, systems with similar 
capability have become available from 
Burroughs and IBM. 

Fig. 2 (p.l04), shows the basic con
figuration of this type of capture and 
scanning system. 

CITISEARCH 
After being computer-sorted, the in

dex to the TRACE file was maintained 
off-line on computer output microfilm. 
This method was chosen owing to both 
the enormity of the supporting index 
and" the infrequent access relative to 
overall file size. 

Since 1975, Citibank operations 
have been organizing into divisions 
serving market-oriented customer sets. 
Certain of these sets serving large com
mercial and industrial customers are 
characterized by relatively low transac
tion volume (tens of thousands daily 
rather than millions) and high average 
unit value per transaction. 

It has been possible to develop 
economical computer-indexed micro
image filing, storage, and retrieval sys
tems for these situations. These situa
tions also served as the test bed for 
comparing photographic and elec
tronic systems. 

The first of these systems adopted 
was a small application to produce cus
tomer signature cards quickly for. use 
in verifying the authenticity of certain 
transaction documents. The system 
employed the Microfilm Data Ultra
strip Terminal. 

The Ultrastrip terminal provided a 
high speed microfilm retrieval unit de
signed· for applications requiring rapid 
access to image files of several hundred 
thousand to over a million images. The 
unit automatically retrieved and dis
played any individual page in a 100,-
006 page file within one-half to four 
seconds after receiving a command 
through entry on a keyboard. 

The terminal was designed to accept 
cartridge-loaded Ultrastrips. Each 
Ultras trip contained as many as 2,000 
ultra-high-reduction images, each typ
ically two-hundredths (200X reduc-
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Instrumentation Interfacing: 
how does your real-time computer 

measure up? 
Feature 

Standard Inter
faces (IEEE-488, 
ANSI Mel. I) 

Intelligent 
Analog 
and Digital 
Subsystem 

Real Time 
Software 

Computer 
Costs· 

Interface Costs· 

Delivery 

Our lIP 1000 and 21MX Computers 

HP-Interface Bus (HP-IB) simplifies connections to over 200 
bus-compatible instruments for stimulus, measurement and 
display, and reduces installation costs. High-level READ and 
WRITE calls in FORTRAN and BASIC simplify programming. 

HP's 2240A microprocessor-based analog and digital sub
system off-loads CPU and simplifies programming. Handles 
complete real-time tasks such as time-scheduled data acquisi
tion, scan synchronization with external events, interrupt 
waits, waveform sample pacing, temperature drift corrections 
for high accuracy. 

Compatible family of memory and disc-based Real Time 
Executive (RTE) operating systems. Interrupt handling at 
lOOIlS. Real-time BASIC, ISA FORTRAN with bit-manipula
tion and real-time extensions. 

HP 1000 Model 20 memory-based system from $21,000. 
HP 1000 Model 30 disc-based system from $31,SOO. (Both 
include 21MX E-series CPU, 64K bytes memory, 264SA CRT 
with dual mini-cartridges, RTE software.) 

Plug-in measurement and control cards: 32 analog inputs, 
32 digital inputs and outputs, $2,62S. 96 channels of analog 
and digital 1/0 in flP-controlled 2240A, $S,110. HP-IB 
card, $600. 

8weeksARO. 

*All pric~s shown are us. domestic list. 

When you consider the number of instruments we make, it's 
not surprising that we know how to get the best out of them with 
our computers. If you'd like to see how well our real-time com
puters measure up, call you local HP office listed in the White 
Pages. Or write to Robert Puette, Hewlett-Packard, 11000 /1'11,' 
Wolfe Road, Dept. 413, Cupertino CA 95014. And save" 
a lot of interface. 

Your old favorite 

HEWLETT ~ PACKARD 
22706HPDS8 



, MI'CROIMAGE 
Typical TRACE Capture System 

Stacker Module Feature Module Bar - Code/lJP Module Read Module 

UpT'o Microfilm Alpha-N umeric Bar-Code OCR MICR Feeder 
Module 

Camera & BarCode Twenty Four Pockets 
InkJet Printer 

t 

Transport Controller 

Interface 
To Processor Transport - Programmed Unit Electronics 
Controller 

J 
Operation 
Control 
Console 

Fig. 2. 

tion) their original size. (Fig. 3). The 
terminal accommodated up to 50 UI
trastrips providing on-line access to as 
many as 100,000 pages. 

Image capture involved a two step 
filming process. The first step reduced 
the source document or computer gen
erated data to images on a roll of 
16mm film (20X reduction ratio). The 
second step further reduced the film 
image onto a sheet of high resolution 
film called an Ultrastrip master. The 
reduction at this step was lOX, result
ing in a total reduction ratio of 200X 
referenced to the original. Multiple 
copies for distributing were contact 
printed from the Ultras trip master. 

Index keys were manually key-en
tered "during source document filming 
or were stripped from the magnetic 
tape file used to produce computer 
output microfilm. 

The index system consisted of a 
minicomputer, disc storage, and asso
ciated peripherals. Computer storage 
contained the index to the file. The 
MDS system usually employed the 
Microdata minicomputer with the 
REALITY operating system and data 
base manager. 
, A schematic of the system is shown 

DATA FOR FILM 

t 

Read Read Read 
Station Station Station 

-. ~ j 

in Fig. 3. The first opportunity for 
head-on competition between a photo
graphic system as described ,above and 
an electronic image system presented 
itself in the form of a business require
ment in Citibank's Funds Transfer op
erations. Funds Transfer, an early 
form of EFTS, employed telegraphic 
links to effect transfer of funds in the 
account of a customer to another ac
count at another bank. The dollar 
value of transactions typically are very 
large and a customer used the service 
to assure transfer during the same 
business day. 

The process in 1976 was not true 
EFTs-human intervention was re
quired to receive incoming cables and 
route outgoing messages. In the few 
cases where the process failed to ac
curately execute our customers' in
structions, we had to quickly deter· 
mine what the original instructions 
were and what actually happened so 
that the transaction could be corrected. 

Parameters of the application were: 
• 11,000 source documents input 

per day; 
• 49 customer service managers 

each requiring a terminal; 
• locations requiring terminals at 

UL TRASTRIPS 

MULTIPLE -I-DATA PROCESSING RETRIEVAL I-- -SOURCE PHOTOGRAPHIC CENTER STATIONS 
STORAGE 

DIGITAL DATA COMPUTER HARDWIRED FOR 
CONTROL 

Fig. 3. 
INDEX INFORMATION SYSTEM TELECOMMUNICATIONS 
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two locations several miles apart 
in New York City; 

• sufficiently rapid access to serve 
customer telephone inquiries; 

• at least six months' activity (ap
proximately one million images) 
maintained on-line. 

Digitized image filing storage and 
retrieval was intensively studied for 
this application. Our analysis went 
roughly like this. Recall that 1.5 mega
bits were required for adequate repre
sentation of an image. With compres
sion of four to one, 50,000 bytes per 
document or 50 trillion bytes for a 
million document file would have been 
required. Ordinary data discs could be 
used for image storage (they were used 
as buffers in several actual systems) 
but the cost of that quantity of disc 
storage, to say nothing of control, ren
dered discs an unrealistic alternative. 
Several of the exotic memories did of
fer such capacity at lower unit cost, 
but were not field proven and had to be 
considered high risks. Next, very high 
band-width lines would have been re
quired for reasonable image transmis
sion times; especially if images were 
transmitted uncompressed to avoid the 
cost decompressor at, each terminal. 
Speeds of over 250,000 bps were con
sidered. Finally, because low unit cost 
for storage was achieved only with 
very large mass storage devices, input
output problems were anticipated. 

, By contrast, 'photographic systems 
delivered the same functional parame
ters with few drawbacks. Photographic 
film, with readily available lenses, rou
tinely provided twice the resolution 
specified for the proposed digitized sys
tem. Owing to the relatively low cost of 
photographic film, the image file could 
be afford ably duplicated to be available 
at many locations. This in turn solved 
the problems of wide band-width 
transmission and contention for a cen
tralized memory. Communication to a 
centralized computer index was quite 
feasible by ordinary telephone lines. 

A decision was made to install a 
photographic system based on Micro
form Data Systems hardware. The sys
tem, requiring over $1,000,000 capital 
investment, has been operational since 
late 1976. Forecasts predict an annual 
net saving in excess of $100,000 
achieved through greater labor effi
ciency. More significantly, the system 
enables real-time response to many 
customer inquiries. 

A second opportunity to weigh 
photographic technology against digi
tizing presented itself with a similar 
application in Citibank's Investment 
Management Group. Again, after rig
orous analysis, digitizing offered insuf
ficient functional advantage to out
weigh cost, complexity, and techno
logical risk. The application is cur
rently being installed with a photo-
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Processor growth: 
can your sma1l computer 

make the upgrade? 
Product 

Computers 

Systems 

Software 

Our HP 1000 and 21MX Computers 

21MX computers, with memory capacity of 1.8 million bytes, 
speeds up to 350 ns, and user microprogramming. All have 
compatible architecture, instruction sets, I/O and memory. 

K-Series computer on a board: $974:" 

M-Series low-cost computer: $2,698:" 

E-Series high-performance computer: $3,803~ 
Instructions 70-100% faster than M-Series. 

HP 1000 includes 21MX-E computer, CRT console with soft 
keys and dual cartridges, RTE operating system. Fault control 
memory available to 1.8 million bytes. Easy to upgrade as your 
needs expand, with full selection of HP manufactured and 
supported peripherals. 

Model 20. 64K-byte memory-based systems: $21,000. 500K
byte flexible discs optional. 

Model 30. 64K-byte disc-based system, 15M-byte disc storage: 
$36,500. 5M and 50M-byte discs available. 

Model 80. 128K-byte data base management system with 
15M-byte disc storage. HP-developed IMAGE DBM software, 
mag tape and line printer: $61,700. 50M-byte discs available. 

One upward-compatible family of Real Time 
Executives: RTE manages 1.8 million bytes of 
main memory. BASIC, FORTRAN, Assembly 
and Microprogramming languages. Distn 
Systems Networks. Measurement and 
control support. 

* OEM quantity 100. All other prices 
Us. domestic list. 

If you've been having trouble making the upgrade 
with your old favorite, it's probably time you got a new 
one. So call your local HP sales office listed in the 
White Pages. Or write to Robert Puette, Hewlett
Packard, 11000 Wolfe Road, Dept. 412, Cupertino 
CA 95014. We don't think anyone should have to live 
with an incompatible family. 

Your old favorite 

HEWLETT~PACKARD 

[]I HI' 1000 SYSTEM 

2270SHPDS7 
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O.E.M. 

WHAT 
IS YOUR 
NEED? 

Compact, rugged terminal/CPU package 
Up to 32K 16-bit words of memory 

Nova@) 1200 code compatibility 

Comprehensive interfacing capability 

2000 character screen 

Protected status line 

Comprehensive video attributes 

Cluster/Slave capability 

Synchronous/asynchronous communications 
A/D - D/ A conversion capability 

Full range of industry compatible peripherals 

112 keyboard function keys (28 x 4) 

Keyboard key lock/IPL 
1 O-key numeric pad 

Power Fail/Auto-restart 

Programmable indicators 

Audio Alarm 

Multichannel graphics 
Multi-user operating system 

We have it! 

BEEHIVE'S 

IiIBDD 
Packaged Video Computer System 

SEE US AT 
INFO/77 

BOOTH 829 

®Ia 

SYSTEMS BUILDER 

WHAT 
IS YOUR 
NEED? 

Modular design for every environment 

Field upgrade capability 
Floppy disks or cartridge disks (1 to 4 dfives) 

Slow, medium or high-speed printers 

Up to 16 slave terminals 
Multi-user operating system 

External communications 

Extended Business BASIC 

Comprehensive File Management System 
Multiple background batch streams 

System utilities 

Application packages in many disciplines 

Beehive's BIAS software interchange library 
System accounting facilities 

Word Processing software 

Full training program 

Dedicated manufacturer support 

Graphics 
On-site "Computer Aided Instruction" 

We have it! 

BEEHIVE'S 

IiIOSS 
Beehive Office Supervisory System 

Computer Systems Division 

BEEHIVE INTERNATIONAL 
USA: 4910 Amelia Earhart Drive· Box 25668 • Salt Lake City, Utah 84125 • Phone (801) 355-6000 • TWX '910-925-5271 

EUROPE: Schiphol Airport • Building 70 Schiphol East· Amsterdam.The Netherlands • Phone 020-451522 • Telex 15284 
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TECHNOLOGY IN SlA

H 
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MICROIMAGE 

graphic-based system. 
Two major systems now being im

plemented further confirm the trend 
towards computer-indexed document 
image files. The first of these systems, 
employing the Ragen equipment de
scribed earlier, will file, store, and re
trieve masses of stock certificates and 

$ per 1,000 pages 

COM 
One copy 
Add'i. copies 

PAPER 
One copy 
Two copies 
Three copies 
Four copies 

MAGNETIC TAPE 
Off-line 

FLEXIBLE DISC 
Off-line 

$ 2.50 
.80 

$ 5.00 
$10.00 
$18.00 
$30.00 

$ 7.00 

$60.00 

Table 1. The economics of COM. 

related work papers. The second, em
ploying Kodak equipment, will provide 
computer indexed retrieval for a set of 
the check transactions described in 
TRACE. This set represents our interna
tional customers. 
CITICOM 

The conclusion that with readily 
available technology (and even peering 
somewhat into the future), computer 
assisted photographic file managcmcnt 
systems offered all the functionality of 
digitized systems at significantly less 
cost and complexity was further con
firmed by considering computer output 
microfilm (COM). 

COM systems translate computer 
digital code from magnetic tape into 
printed microfilm formats. Several 
technologies are employed in printing 
onto photographic film. One system 
now installed, the Minnesota Mining 
and Manufacturing Laser Beam Re
corder, employs a galvonometer-con
trolled laser to "write" characters at up 
to 48X reduction of standard com
puter character size. 

A more typical technique is to sim
ply photograph a crt screen face. The 
minicomputer controls various system 
functions such as report formatting, 
indexing of frames, and control of the 
systems electromechanical activities. 
Because the photographic process cap
tures the crt page image in a fraction 
of a second, COM systems typically 
"print" at up to 10,000 pages an hour, 
or seven to ten times the rate of a 
paper line printer. 

The economics of COM confirm the 
efficiency of photographic film as a 
data storage medium. The capital cost 
of a computer-controlled COM system 
($100,000 to $150,000) is somewhat 
less than the equivalent productive 
capacity for line printers and respec
tive controllers. Therefore only the 
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marginal cost of media and apparatus 
required to present human-readable 
images will be considered. (See Table 
1.) 

Of course, one might correctly argue 
that photographic film is not machine
readable, and therefore not suited to 
data processing or dynamic file updat
ing. However COM, as a human-read
able memory, can provide real-time 

Capital $ to present 
human-readable image 

Negligible 

Negligible 

$10K-$25K 

$10K-$25K 

access to static files through the tech
niques described in the previous sec
tion. 

Citibank, at the end of 1976, pro
duced COM at an annual running rate 
of 80 million frames, an increase from 
50 million at the end of 1975. By the 
end of 1977 we expect to be produc
ing 100 million frames. This represents 
annual transference of 320,000 mega
bytes of magnetic-based data, in coded 
format which is at least fifteen times 
more efficient than digitized image 
sampling, including compression, to 
photographic "memory." 

Photographic storage is obviously 
more cost-effective than electronic 
storage, even if the data is coded. Al
though, intellectually, pure electronic 
techniques have more appeal, prag
matic, bottom-line considerations and 
the state of today's technology dictated 
otherwise. 0 

Mr. Zampino has been with Citi
bank since 1970, and currently is 
an assistant vice-president. He de
signed the original applications for 
the systems described, and has 
done research into micrOimage 
technologies. directed at Citibank's 
goal of eliminating paper from their 
operations. 

Call your 
nearest ISC 
sales 
representative. 
If your state is not listed call 
800/241-9888. 
ALABAMA: Huntsville 
W. A. Brown Inst. Inc. 205/539-4411 
ARIZONA: Phoenix 
Thorson Co. 602/956-5300 
CALIFORNIA: Goleta 
Thorson Co. 805/964-8751 
CALIFORNIA: Los Angeles 
Thorson Co. 213/476-1241 
CALIFORNIA: Mountain View 
Thorson Co. 415/964-9300 
CALIFORNIA: San Diego 
Thorson Co. 714/298-8385 
CALIFORNIA: Tustin 
Thorson Co. 714/544-5121 
COLORADO: Denver 
Thorson Co. 303/759-0809 
FLORIDA: Ft. Lauderdale 
W. A. Brown Inst.lnc. 305/776-4800 
FLORIDA: Melbourne 
W. A. Brown Inst. Inc. 305/723-0766 
FLORIDA: Orlando 
W. A. Brown Inst. Inc. 305/425-5505 
FLORIDA: ValparaiSO 
W. A. Brown Inst. Inc. 904/678-7932 
GEORGIA: Atlanta 
W. A. Brown Inst. Inc. 404/939-1674 
LOUISIANA: Gretna . 
W. A. Brown Inst. Inc. 504/366-5766 
MARYLAND: Bethesda 
Bartlett Assoc. 301/656-3061 
MASSACHUSETIS: Framingham 
Bartlett Assoc. 617/879-7530 
MICHIGAN: Madison Hts. 
WKM Associates 313/588-2300 
NEW MEXICO: Albuquerque 
Thorson Co. 505/265-5655 
NEW YORK: White Plains 
Bartlett Assoc. 914/949-6476 
NORTH CAROLINA: Durham 
W. A. Brown Inst. Inc. 919/682-2383 
OHIO: Cleveland 
WKM Associates 216/267-0445 
OKLAHOMA: Norman 
Data Marketi ng Assoc. 405/364-8320 
PENNSYLVANIA: Pittsburgh 
WKM Associates 412/892-2953 
PENNSYLVANIA: Wayne 
Bartlett Assoc. 215/688-7325 
SOUTH CAROLINA: Columbia 
W. A. Brown Inst. Inc. 803/798-3297 
TENNESSEE: Knoxville 
McCoin Elec. Equip. 615/584-8411 
TEXAS: Austin 
Data Marketing Assoc. 512/451-5174 
TEXAS: Dallas 
Data Marketing Assoc. 214/661-0300 
TEXAS: Houston 
Data Marketing Assoc. 713178(}2511 
TEXAS: San Antonio 
Data Marketing Assoc. 512/828-0937 
WASHINGTON: Bellevue 
Thorson Co. 206/455-9180 
AUSTRALIA: Mt. Waverly, Victoria 
Anderson Digital Elec. 03-543-2077 
CANADA: Montreal 
Cantec Rep. 514/62(}3121 
CANADA: Ottawa 
Cantec Rep. 613/225-0363 
CANADA: Toronto 
Cantec Rep. 416/624-9696 
EUROPE: England 
Techex, Ltd. 0202-293-115 
EUROPE: France 
Peritec 749-4{}37 
EUROPE: Switzerland 
Intertest, AG 031-224481 
JAPAN: Tokyo 
Munzing International 586-2701 

• Intelligent Systems Corp.at) 
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Get the Jump on your com
petItIon wIthout outspendIng 
your competItIon. We're 
Intelligent Systems Corporation, and 
we've just lowered the price of our 
Intecolor 8001 to $995. So now you can 
upgrade the terminals in the systems 
you're marketing to color at black and 
white prices: 

The fact is that the Intec;olor 8001 
has the best price-performance ratio of 
any intelligent data entry terminal on 
the market-color or black and white. 
And that can really add some punch to 
your sales story. So can color, not be
cause rt looks better, but because it 
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communicates better than black 
and white. 

And if you're marketi ng your sys
tems by promoting !tie stand-alone 
capabilities of your terminals, we've 
got a list of options that'll give you just 
about any degree of sophistication you 
want. Including disk storage devices, 
bi-directional desk-top line printers 
and a brand new 2708/2716 PROM 
programmer. 

Contact the ISC rep nearest you. 
We guarantee delivery of your Inte
color 8001 evaluation unit for $995 
(cash-with-order) within 30 days or 
your money back. Or if you've seen 
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the Intecolor 8001 in action and you're 
already sold on the price and perfor
mance, we'll give you the same $995 
price for orders of 100' units or more. 
Get the jump on your competition 
without outspending your competi
tion. Get the Intecolor 8001. 

Intelligent Systems Corp.® 
5965 Peachtree Corners East 

Norcross, Georgia 30071 
Telephone 404-449-5961 TWX: 810-766-1581 
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Now there are small Sperry Univac 
Systems builders, rejoice! 
Now you can stop wishing you could put a 

Sperry Univac Mini in your product. And 
actually do it. 

For we are happy to announce that Varian 
Data Machines just became Sperry Univac 
Mini-Computer Operations. And now there's 
a whole family of Sperry Univac minicom
puters for your system. 

Consider our V77-400. 
On top of all its standard big machine fea

tures, there's an incredibly flexible dual port 
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memory. With up to 265K/16-bit words of 
660ns MOS memory in a single, stan
dard chassis. 

An optional Writable Control Store lets you 
expand the V77-400's instruction set to fur
ther improve the speed of programming and 
prog ram execution. 

Now you can buy the entire V-77 family 
with complete confidence that the strength, 
experience, and dollars of Sperry Univac 
are there to back you up. 

If you're currently building Varian Data 
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computers to complete your big ideas. 
Machines into your products, fear not. Sperry 
Univac will not abandon you. In fact, we'll 
continue to support and enhance Varian's 
product line as if it had always been our own. 

We'll also bring you peripherals and 
support products that were unavailable 
until now. . 

Write to us at Sperry Univac Mini-Computer 
Operations, 2722 Mich.elson Drive, Irvine, 
California 92713. Or call (714) 833-2400. 

Ask about the new Sperry Univac Minis. 
This could be the start of something big. 

5F'e~v1~!d~J~~<; 
SPERRY RAND CORPORATION 
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Finally. .. 
a vvord processing systetn 
that does things yourvvay 
Our new word processing 
system-ForeWord™ -gives 
you the flexibility you need 
to fit today's advanced 
technology to your work 
environment ... at a price your 
business can afford. 

More than an automated 
typewriter 

ForeWord is a shared logic 
system that uses a Four-Phase 
computer with up to 16 video 
display stations and 16 
printers to help your staff 
prepare letter-perfect 
correspondence in 
a fraction of the 

time once required. Either 
in a central location. Or in 
individual offices. Or both with 
the same system. 

Ideal for manuals 
and proposals 

ForeWord can also be used for 
direct composition, editing, 
and final typing of the large 
documents that once tied up 
your staff for days. Paragraphs 
can be retrieved from local 
storage and updated, chapters 
reorganized ... all at computer 

speed. And all while other 
operators are performing their 
independent tasks. 

Nationwide support 
ForeWord uses the same 
proven hardware as our 
distributed processing 
systems, and is backed by 
the same network of ex
perienced service personnel 
in strategic locations 
throughout the country. 

For more information, call 
your local Four-Phase office. 

Or write us at the 
,\ address below. 

O[Jb?' Four-Phase Systems 
10700 North DeAnza Blvd., Cupertino, CA 95014 
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The Communications Channel 
Its Broken-Now What? 

by George M. Dick 

Learning some of your communications vendor's language can save time, 
money, and hassling. A tutorial for dp managers. 

After months of frustrating communi
cations problems, a data processing 
manager is likely to demand that repre
sentatives from the phone company 
and other communications vendors 
meet with him to "hash out" new pro
cedures for handling problems. These 
new procedures typically include rules 
regarding "show-up time" and problem 
escalation. All too often, however, 
these procedures ignore a major cause 
of what appears to be poor vendor 
support. With no pun or other humor 
intended, this is usually poor COffi

munication--communication between 
customer and vendor personnel. One 
of the solutions for this semantic stand
off is to learn some of the vendor's 
language. The technology isn't all that 
difficult and the payoff can be substan
tial. 

Data processing vendors realized 
many years ago that there was no real 
need for their customers to be con
versant with hardware. The vendors 
provided support such that a hardware 
malfunction could be identified even if 
the user described the problem in soft
ware terminology. But then came the 
communications explosion. Notwith
standing our inability to agree on defi
nitions, there is a difference between 
data communications and data pro
cessing. If you show a service repre
sentative the results of a computer 
dump and the response consists of a 
blank stare, you can be sure you're 
dealing with a communications vendor. 

Service personnel 
Data communications vendors have 

followed the lead of data processing 
vendors and refer to their service per
sonnel as service engineers, customer 
engineers, and the like. These indi
viduals have typically received for-

. mal training at an electronics "tech 
school." While their background is, in 
fact, more closely aligned with trouble
shooting activity than the background 
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bf degreed engineers, a certain perspec
tive must be maintained. A major por
tion of their total training consists of 
employer's on-the-job training. The 
OJT, however, will typically cover only 
the equipment that a particular vendor 
manufactures or markets. Unless a ser
vice representative was previously em
ployed by a data processing vendor, it 
is not reasonable to expect a substan
tial knowledge of data processing. 

The "ideal" solution would consist 
of substantial cross-training for the 
service personnel. Such an occurrence 
is not only unlikely, but, if it did take 
place, would most assuredly increase 
the costs of communications (some
body has to pay for the training). A 
more realistic solution would be for 
end user personnel to become· more 
conversant with the language of the 
service personnel. 

Basics 
The first hurdle to clear is the appar

ent discrepancy between your percep
tion and interpretation of errors and 
that of your communications vendor. 
You concern yourself with data char
acters and messages while your vendor 
talks about bits, blocks, and patterns. 
You are interested in an end result 
while they are discussing the means to 
accomplish that result. Let's tie it to
gether. 

A bit, as we all know, is the smallest 
piece of information. It can be only a 
"one" or a "zero" ("mark" or "space," 
if you prefer). Data processing equip
ment arranges bits in certain combina
tions to represent characters and mes
sages (which are subsequently placed 
on a communications channel for de
livery to a remote location). However, 
the ability of the channel to properly 
deliver the data can be demonstrated 
without inclusion of the character! 
message terminology. Demonstrating 
that ability involves some sort of a test 
which, in turn, implies the existence of 
test equipment. For a variety of hard
ware and human reasons, it is desirable 
that test equipment be more complex 
than is necessary to accomplish the 
intended purpose. While the inclusion 
of data processing characters and mes
sages might enable the dp-trained cus
tomer to better understand the result, it 
would also increase the complexity of 
the test equipment beyond that which 
is necessary to test a communications 
channel. 

Communications service personnel 
typically work in a bit-oriented atmo
sphere. A sequence of bits is trans
mitted in a predefined combination of 
ones and zeros. A block is also prede
fined as a specific quantity of sequen
tial bits and can be roughly compared 
to your block of text. However, the 
sequences used do not in any way rep
resent characters or messages as you 
think of them. They are designed sim
ply to enable a receiving test unit to 
determine if it is receiving the bits that 
were transmitted. The sequences, more 
properly called patterns, can range 
from the extremely simple all-mark 
and alternate mark-space patterns to 
extremely complex patterns that will 
not repeat themselves until more than 
a million bits have passed. Other 
common pattern lengths are 63 bits, 
511 bits, and 2,047 bits (the odd num
bers enable simpler circuitry in the test 
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equipment). Since a larger pattern in
volves larger combinations of sequen
tial bits, a larger pattern is more likely 
to "catch" an elusive channel problem. 
A major concern, however, is com
patibility. A receiving test unit must be 
able to interpret the pattern sent by the 
transmitting test unit. Standardization, 
fortunately, does exist in that all 63-bit 
patterns are identical, all 511-bit pat
terns are identical, etc. Bit Error Rate 
(BER) is the quantity of bits received 
in error divided by the total quantity of 
bits received. Block Error Rate (BKER) 

is the number of blocks received con
taining at least one bit error divided by 
the total quantity of blocks received. 
Note that block length is related to 
the error measurement while pattern 
length defines the "data" being trans
mitted. While not universally true, 
many test equipment manufacturers, 
for circuitry simplification, design their 
equipment so that one block length 
equals one pattern length. When the 
two lengths do not agree, it is the pat
tern that requires compatibility (be
tween transmitting and receiving units) 
and the block length is always defined 
by the receiving unit. 

BER measurements are used by ser
vice personnel to "tune-up" a channel 
and to make a subjective decision re
garding channel quality. While BER 

measurements can be used to describe 
a channel as "good" or "bad," BER 

cannot be related directly to through
put because error distribution is not 
taken into account. Assume that a 
thousand bit errors occur during a time 
interval of one thousand seconds. If 
the errors are evenly distributed (one 
per second), the effect on throughput 
would be disastrous. However, if all of 
the errors occurred in a single second, 
the effect would be minor. 

BKER is more closely related to your 
throughput worries. Assume, for a mo
ment, that a BKER measurement has 
been made with a block length that is 
exactly the same as your block of text 
(including control characters). The 
BKER is measured as 10-2, or one-one 
hundredth, which means that out of 
every 100 test blocks received, one con
tained an error. Now, if you were to 
use this communications channel, you 
would see one retry for every 100 text 
blocks transmitted. 

When measuring BKER, the impor
tance of indicating block size cannot 
be overemphasized. Assume a hypo
thetical (and unlikely) communica
tions channel that repetitively causes a 
single bit error every 10,000 bits. If the 
block size is 10,000 bits or higher, no 
blocks will be error-free, the success 
rate would be zero, and the BKER would 
be 100 %. If the block size were 1,000 
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bits, however, nine out of ten blocks 
would be error-free and the BKER 

would be 0.1 : 
Another error-rate parameter, used 

with digital networks, is called Error
Free-Seconds (EFS). EFS is similar to 
BKER except that it indicates probabil
ity of success rather than probability of 
failure, and "the "block size" is the 
quantity of bits transmitted in one sec
ond; for example, with a 4800 bps 
channel, the one-second "block" would 
contain 4,800 bits. The actual defini
tion of EFS is the number of seconds in 
which no error occurred divided by the 
total number of seconds of the test. 

Fig. 1 shows the relationship of the 
various types of channel quality mea
surements described above. By super
imposing other block sizes on the fig
ure, the success (or failure) probabili
ties can bel estimated. For the more 
mathematically inclined, the probabili
ties can be calculated. First, it is neces
sary to convert the known (measured) 
value into probability of error-free 
transmission. If the known value is 
EFS, nothing need be done beyond 
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xxx 

3 

ciently long to accurately describe the 
channel quality (the longer the 
better). Also, empirical evidence indi
cates that, because of the burst nature 
of errors, this type of calculation is not 
likely to be valid for block sizes of less 
than 500 bits. For both of those rea
sons, the reader is requested not to use 
the calculations to confirm Fig. 1. 

The reader is cautioned that service 
personnel are not likely to be willing or 
able to perform the calculations de
scribed above. They have been de
scribed primarily to enable the end 
user to better relate common com
munications measurements to the de
sired end result. 

Loop-backs 
Simply stated, a loop-back is a 

means by which a signal, at a particu
lar physical point, can be turned 
around (looped back) and returned to 
its point of origin. The actual physical 
distance between the point of origin 
and the loop-back point may be as 
little as several inches or as great as 
several thousand miles. 

END 
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= 2x10-1 (or 0.2) 

2 BKER500 =-6-= 3.3x10-1 (or 0.33) 

27 
EFS = 30 =" 90% 

Fig. 1. Performance of hypothetical 100 bps channel. 

moving the decimal point so as to 
eliminate the percent sign. If known 
value is BKER, the conversion is (1-
BKER). Now, having the probability of 
successful transmission of block size 
"A" and wishing to find the probability 
of successful transmission of block size 
"B," we first do a simple calculation of 
BI A= X and then do a difficult calcula
tion on raising the known probability 
to the "X" power. For example, the 
BKER for a 2,047-bit block (BKER2047) 

was measured by 2 X 1 0-3 (or 
0.002). The probability of successful 
transmission is, therefore, 0.998. Your 
text block has 15,400 bits; 15,4001 
2047 = 7.52 and (0.998)1-52 = 0.985. 
Your text, consequently, has a 98.5% 
chance of successful transmission or, 
alternately, 15 out of every 1,000 text 
transmissions will result in retries. It is 
essential, of course, that the test that 
determined the original value be suffi-

The complexity crops up when one 
is confronted with the various types of 
loop-backs that can exist, they can be 
digital or analog, local or remote, local
controlled or remote-controlled, unidi
rectional or bidirectional, or, most 
confusing, almost any combination 
thereof. 

Consider Fig. 2. The shaded area is 
intended to indicate a significant, al
though unspecified, distance. The 
reader can visualize it as that portion 
of a communications channel consist
ing of a telephone line ( or other 
equivalent circuit). The top drawing is 
a local loop-back in that the point of 
data origin and point of loop-back are 
physically in the same location. Using 
similar reasoning, it can be seen that 
the bottom drawing is a remote loop
back. Adding one of the combinations 
mentioned in the preceding paragraph 
can result in an apparently contradic-
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DataOut __ .----------------~--~------------------~) 
Fig. 2. Loop-backs (general). 

tory term. Assume that the local loop
back (top drawing) has resulted from 
the activity of a human being physical
ly at location B. We still have a local 
loop-back but it is controlled remotely; 
hence, a remote-controlled local loop
back! In summary, the terms local and 
remote refer to the relationship be
tween looping location and data origin 
while the terms local-controlled and 
remote-controlled refer to the relation
ship between looping location and lo
cation of the human activity that 
caused the looping to take place. 

Referring now to Fig. 3, the drawing 
on the left shows a bidirectional digital 
loop. The loop is digital in that it takes 
place at the digital (or EIA) side of the 
modem. It is bidirectional simply be
cause two loops (in opposite direc
tions) have taken place at the same 
physical point. By considering the pre
ceding paragraph, it can be seen that 
the left-most digital loop isa local loop 
while the right-most digital loop is a 
remote loop. Local-control! remote
control cannot be determined from the 
drawing. The drawing on the right 
shows a bidirectional ,analog loop; the 
left-most analog loop is a local loop 
while the right-most analog loop is a 
remote loop. The reader is cautioned 
regarding the unfortunate usage of the 
term "analog." Some modem replace
ment devices (such as DDS units and 
line drivers) do not actually use an 
analog signal and, therefore, a more 
correct and generalized term would be 
"line l()op." Unidirectional loops are, 
by far, more common than bidirec
tional loops and, obviously, it is essen
tial to know the particular direction. 
This can be determined by combining 
the terms local! remote and digital! 
analog. However, vendors frequently 
use a simple English language descrip
tion: "The data is looped back to .... " 

DIGITAL 

r=l--, B=Phone L::J-: Modem Circuit 
EIA 

Fig. 3. Loop-backs (specific). 
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With a unidirectional loop, the "other 
side" of the loop is, for all practical 
purposes, physically disconnected from 
the communications channel. 

Digital testing 
The most frequent test type by far is 

the digital test. This type of test is 
possible with quite a large range of 
equipment, from the "freebie" test 
buttons on communications devices to 
the highly sophisticated, self-contained 
units in the $10,000 price range. A 
large majority of the digital tests per
formed by both users and vendors are 
in the loop-back mode. We will con
sider this mode first. 

When a problem has occurred and 
the communications channel is 
suspect, the typical (and logical) first 
step is a modem "self-test." Depending 
on the modem model, this may consist 
of one or several buttons but the end 
result is the same: a test pattern is 
generated inside the modem as close as 
possible to -the normal digital input 
(which is, of course, disconnected). 
The test pattern travels through 90% 
of the modem's circuitry, passes 
through an artificial telephone line and 
is returned to its point of origin (the 
artificial line acts as a local analog 
loop). The returning pattern is then 
compared with the transmitted pattern 
and the operator is advised of dis
crepancies via an indicator lamp. That 
sounds simple, and it is, but all too 
often the results are misinterpreted. 

If the modem has failed the self-test, 
the problem most likely has been iden
tified. The modem vendor should cer
tainly be called, if for no other 'reason 
than to repair the self-test circuitry. 
While failure of the self-test circuitry is 
extremely unlikely, the user can easily 
verify the suspected conditions by 
swapping the modem with another one 
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(if available). If the modem and its 
mate at another location both pass self
test, the user should not call the phone 
company and state: "My modems pass 
self-test; your line is bad." Successful 
completion of a self-test is comparable 
to testing an automobile in a straight 
line and then assuming that it is capa
ble of making turns. There are several 
limitations to a self-test. First, as indi
cated above, the test pattern does' not 
travel through 100 % of the modem's 

-circuitry. Second, with few exceptions, 
the pattern is an extremely simple one: 
all ones (or marks). This pattern is 
the easiest for a modem to handle. 
Third, the artificial line does not repre
sent anywhere near the total range of 
conditions that a modem should be 
capable of handling on a real line. Arti
ficial lines are usually nothing more 
than an attenuator although, occasion
ally, frequency response is incor
porated. Unfortunately, many other 
line' characteristics are neglected. The 
next test that is likely to be available to 
the typical user is a "remote self-test." 
One modem would be set to generate 
and compare the test pattern but with
out the artificial line. The modem's 
mate would be placed in a "digital 
remote loop." Again, see Fig. 3. Now, 
the pattern is generated in one modem, 
passed over the telephone line, through 
the other modem, over the telephone 
line again, and back through the first 
modem. Assuming that the user has no 
telephone line test equipment (which 
will be discussed in the next section), 
the user must now deal with probabili
ties. With both modems having passed 
the local self-tests, passing the remote 
self-test would indicate that the user's 
best bet is to contact the modem ven
dor while failing the remote self-test 
would tend to point toward a telephone 
line problem. If the user has external 
digital test equipment available, the 
tests should be repeated with an ex
ternally generated (and presum~bly 
more complex) pattern. If the results 
agree with the self-test results, the same 
conclusions should be drawn, with an 
increased probability of accuracy. If, 
however, the local analog loop (artifi
cial line) test fails, a modem failure 
has been confirmed while, unfortunate
ly, if the remote digital loop (with 
external test equipment) results dis
agree with the results of the remote 
self-test, the waters are muddied and 
the user must resort to coin flipping. 

If the telephone company is called at 
this point, the user would be wise to 
keep in mind that he is dealing with 
probabilities rather than certainties. 
It's best that the problem be described 
as either "no data" or "many errors." 
The telephone company personnel will 
not examine every aspect of the tele
phone circuit. They, too, are dealing 
with probabilities. They will check for 
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the line problems that are not only 
most common but also easiest to 
check. While this reasoning will occa
sionally backfire, it is actually to the 
user's benefit. If a half-hour can pro
duce a 90% probability, why spend a 
full day for certainty? Keep in mind 
that the circuit is useless to you while 
it's in the phone company's hands. 
With a trouble report of this nature, 
the phone company personnel will cer
tainly check for line continuity, prob
ably check attenuation at the phone 
company reference frequency of 1,004 
Hz, and possibly check for excessive 
noise. If phone company testing results 
in an NTF (no trouble found), it's ad
visable to query the phone company 
rep regarding which checks were 
made. Then, attempt to use the 
channel again (some line problems 
really do disappear) . 

If the communications channel is 
still no"t operational, call the phone 
company back and specifically request 
a noise check (if not already done) and 
a "freq" (pronounced freek) run. Freq 
is short for "frequency," and a freq run 
consists of checking attenuation at 
various frequencies throughout a tele
phone line's bandwidth. Don't get 
fancy by talking about envelope delay 
or phase jitter. Envelope delay rarely 
changes once it has been set up and 
phase jitter will· affect a noise meter 
and, therefore, a high noise reading 
will cause the phone company person
nel to consider the possibility of phase 
jitter. Upon hanging up the phone, 
pick it up again and call your modem 
vendor: You've pretty much exhausted 
your capabilities at this point and it's 
best to let the two vendors work it out 
together: This is, incidentally, an excel
lent time to judge the willingness and 
ability of each vendor to work with the 
other. Caution is advised, however. 
The worst thing you can do is to pace 
the floor within sight or hearing of a 
vendor repair representative. 

Loop-back testing also is a con
venient method of performing routine 
after-hours performance checks. This 
is best done with external digital test 
equipment and a remote digital loop. 
The user should first establish some 
benchmark performance guidelines. 
Initial testing of the commmiications 
channels will determine the validity of 
the guidelines (your software can, 
hopefully, give some feel regarding 
good, fair, or poor quality of individual 
channels-you should relate this to the 
guidelines}. One problem with loop 
testing occurs when the results are ex
trapolated into throughput calcula
tions. The errors that are counted are 
the total for both directions. It is un
likely that an equal number of errors 
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occurred in each direction but it is 
even more unlikely that all the errors 
occurred in one direction with none in 
the other direction. This author prefers 
using a "fudge factor" of two-thirds; 
that is, if 100 errors were counted, it is 
assumed that 67 errors occurred in one 
direction. Since the particular direc
tion is, of course, unknown, it is fur
ther assumed that 67 errors occurred 
in each direction. 

One type of digital testing with loop
backs that has not yet been discussed is 
a digital test with a remote analog 
loop. By referring to Fig. 3, the reader 
can easily see that this test could be 
valuable .' to eliminate the remote 
modem as a possible problem. How
ever, the remote analog loop should be 
used carefully. Assume a 1,000 mile 
telephone circuit. When a remote digi
tal loop was used, the circuit became 
two 1,000 mile circuits separated by 
the electronics in the remote modem. 
The separation was important ,as the 
modem' electronics enabled the signal 
to begin fresh and clean as it entered 
the second 1,000 mile circuit. How
ever, with a remote analog loop, we 
do not have two circuits; we have a 
single 2,000 mile circuit-one that was 
engineered by the phone company as a 
1,000 mile circuit! It is not impossible 
(although this is an extreme case) to 
have a telephone circuit that is com
pletely within specification, but is to
tally unusable with a remote analog 
loop setup. 

End-to-end testing is less complex 
than loop-back testing but is occasion
ally less practical because of equipment 
and/ or personnel limitations. There 
are only two "ends" involved and, as 
the term implies, testing is done iIi one 
direction, from one end to the other 
end. With digital testing, the ends are 
the digital (or EIA) interfaces. The 
tests can be performed with modem 
test buttons that would activate the 
pattern generation/ comparison circuit
ry but without activating any loop
backs. This, of course, would be done 
at both of the mated modems. Similar
ly, as with loop-back testing, this can 
be done with external digital test 
equipment. 

Depending on the complexity of the 
test, end-to-end testing can produce 
several advantages. If a problem is 
identified (or suspected) as being a 
telephone line problem, the direction 
of the malfunction is valuable informa
tion for the telephone company. When 
reporting such a problem, it would be 
described by naming a particular loca
tion and indicating if the problem is 
transmit or receive at that location. 

Another advantage occurs when the 
test results are to be used for through
put· calculations as the error perfor
mance can be determined for each di
rection. End-to-end testing is extreme-

ly valuable if the circuit is used in a 
polling environment. With loop-back 
testing the modems put out energy 
continuously. Polling, however, re
quires that a modem rapidly cycle its 
output energy on and off. When the 
output energy comes "on," the modem 
waits a brief time before it allows the 
terminal to transmit data. Problems 
can occur if the modem does not wait 
long enough and its mate is not yet 
capable of interpreting the data (Clear
to-Send delay is too short). Similarly, 
the mated modem may have' a prob
lem'and need more delay than it can 
rightfully expect. Additionally, error 
performance in a polled environment 
will rarely be as good as with the iden
tical hardware used in a continuous 
carrier environment (the case with 
loop-back testing). Digital test equip
mimt is' available that will raise Re
quest-to~Send, wait for Clear-to-Send, 
and, upon receipt, will transmit a single 
block of data. The mated equipment at 
the other end will confirm valid receipt 
of that single block. After a brief 
pause, the sequence is repeated. More 
sophisticated equipment is available 
that can be programmed to simulate 
your terminal. This eliminates the need 
for special equipment at the other end 
as you would use "live" equipment. A 
major benefit of this equipment is un
related to this article: it enables you to 
test your communications software. It 
is also quite valuable for hardware test
ing, but it is improbable that your com
munications vendor will be willing or 
able to use this as a tool. The burden 
falls" on the user to translate the test 
results into basic' communications 
terminology. Remember that this so
phisticated equipment is geared toward 
data processing personnel. 

Analog testing 
, You've been approached by a test 

equipment vendor and told: "Buy our 
new tech-control and you can push a 
few buttons and tell the phone com-

: pany what's wrong." Don't believe it. 
Crossing the boundary into the analog 
world is difficult for those schooled in 
data processing. Consider the purchase 
of a pound of coffee. The price is $10. 
The money you must provide is digital; 
it's either there or it isn't. Even if you 
count out ten one-dollar bills, each one 
is there or it isn't. The important word 
is "count." The coffee, however, is 
measured. The one-pound coffee can 
might contain 17 ounces (don't bet on 
it). It also might contain 15 ounces; or 
15.5, or 15.9. This discussion can be 
carried on ad infinitum (and that is the 
essence of the analog world). Further' 
complicating matters is the various 
combinations of characteristics that 
can exist. You might be willing to ac
cept coffee that was only 90% pure 
provided the one-pound can contained 
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18 ounces. The test equipment itself 
reflects the nature of the analog world. 
An automatic dollar bill counter either 
counts correctly or it doesn't. The 
scale that weighs a true 16 ounces of 
coffee' might read 15.9· ounces and be 
acceptable or it might read 23 ounces 
and be defective. 

As with digital testing, analog tests 
can be performed either in loop-back 
mode or end-to-end. The loop-backs, 
however, must be analog loop-backs 
and, more specifically, remote analog 
loop-backs. It should, first, be empha
sized that, with very few exceptions, no 
analog test performed in loop-back 
mode is ever 100% valid. But didn't 
the phone company give you an NTF 

saying, "Looks good on loopback?" 
Believe it or not, the phone com
pany is riot trying to brush you off. 
Their personnel are combining judg
ment and expedience to (hopefully) 
result in long-term overall perfor
mance. You can expect that the judg
ment occasionally will backfire but 
your basis for complaint should be 
their overall track record. Depending 
on how many other problems are being 
juggled at any given time, loop-back 
checks can be done in ten minutes, 
while a thorough end-to-end test in
volves coordinating the activities of re
pairmen dispatched to each of your 
locations and the possible loss of a 
day's usage of the channel. 

As with the phone company, user 
tests are more convenient when done 
in a loop-back mode because end-to
end testing has manpower and equip
ment requirements that are not easily 
met. We will, however, discuss end-to
end testing first since the loop-back test 
interpretation cannot be understood 
without a basic understanding of the 
tests as performed under technically 
valid conditions. 

The simplest and most basic tele
phone line characteristic is called con
tinuity; Lack of continuity is called an 
open circuit and can be visualized as 
the result obtained when wires are 
physically cut. Virtually any type of 
signal can be used to check continuity, 
including a modem's normal output. A 
determination is made, at the other 
end, whether or not the signal is pres
ent. After continuity is confirmed, the 
phone company may tell you that they 
will "check levels." They will be mea
suring"power levels at various points in 
the circuit. Power levels can be mea
sured in many ways depending on the 
particular application. With telephone 
circuits, it is convenient to use a deci
bel (dB) measurement. It is not neces
sary to fully understand the mathe
matics involved with a dB measure
ment, but it is important to realize that 
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dB is used to express.a power relation
ship. Also, the usage of dB terminology 
simplifies arithmetic as multiplication/ 
division is replaced by addition/ sub
traction. 

Assume a certain power quantity. 
Another power quantity is three dB 
less. If it were measured in non-dB 
units, it would be approximately one
half the first quantity. Six dB less 
would be one-quarter and nine dB 
would be one-eighth. It is not neces
sary to remember the values stated 
here, but it should be noted that 1h X 
1h X 1h has been replaced by 3 + 3 + 
3. The telephone company checks 
levels at a particular reference fre
quency (1 ,004 Hz). They use a circuit 
layout which, among other things, in
dictates that the level at point "A" 
should be a certain number of dB's 
higher or lower than the level at point 
"B." The end result is that the level 
at the customer's receiving location 
should be 16 dB less than the level at 
the customer's transmitting location. If 
the phone .company measures anything 
other than the expected (or nominal) 
value, their personnel will indicate that 
a circuit is "long" (signal weaker than 
nominal) or "hot" (signal stronger 
than nominal). Although the tele
phone company has internal specifica
tions for intermediate points on a cir
cuit, the end-to-end requirement is that 
the circuit can be up to four dB long 
or up to four dB hot; that is, the over
all loss in level can be from 12 dB to 
20 dB (16dB ± 4dB). When making a 
level measurement, a signal with a 
known power level is inserted at one 
end and the power level at the receiv
ing end is measured. The input power 
level is one-thousandth of a watt (one 
milliwatt) which, in dB terminology, is 

. called ° dBm (or zero dB's away from 
one milliwatt). If a circuit had the 
nominal 16 dB loss, the power level at 
the receiving end would be measured 
as -16 dBm (or 16 dB below one 
milliwatt). To emphasize the ease of 
dB calculations, consider again the 
nominal 16 dB circuit but with an 
input one dB higher than a milliwatt 
( + 1 dBm). The receive power level 
would be 16 dB less, or -15 dBm. 

Another characteristic is called fre
quency response and is tested by the 
"freq run" mentioned earlier. An 
example of frequency response consid
eration occurs with home stereo sys
tems. A good quality stereo amplifier is 
said to have a "flat response" within 
t.p.e range of human hearing. This 
means that middle C (261.6 Hz) will 
be amplified the same as one octave 
above middle C (523.2 Hz) as well as 
all other frequencies within the range 
of the generally accepted "normal" 
human ear (20 Hz to 20,000 Hz). 

With a telephone line, we are not 
truly considering amplification, but 

rather the "ability to transmit." This 
ability involves two facts of life: first, 
the frequency response is nowhere 
near flat and, second, frequencies be
low 300 Hz or above 3,000 Hz ,are not 
transmitted at all. The telephone com
pany has specifications that define the 
amount of deviation from flat that a 
telephone line can have. These specifi
cations indicate the maximum allow
able dB difference between the ability 
to transmit each of the infinite quanti
ty of frequencies possible and the abil
ity to transmit the reference frequency 
of 1,004 Hz. This can be done by 
testing as many frequencies as time 
and equipment permit or by using 
equipment that sweeps through all 
the frequencies and produces a crt 
graphics display. It should be noted 
that,' due-' to' the" relationship to the 
reference frequency, a frequency re
sponse may be entirely satisfactory on 
a line with out-of-tolerance level mea
surements as described in the preced
ing paragraph. 

Fig. 4 shows the frequency response 
of an in-tolerance basic (uncondi
tioned) channel. The right hand ver
tical shows the actual signal loss (in 
dB) - for the various frequencies. The 
left hand vertical shows the signal loss 
for the frequencies as referenced to the 
loss for 1,004 Hz. The curved line is 
the' frequency 'response of a hypo
thetical channel; it is determined to be 
in tolerance as it -does not enter the 
cross-hatched areas (which depict the 
tolerance limits). Several areas of con
fusion crop up' here. For unrelated rea
sons, telephone company reference 
frequencies are never an even mUltiple 
of 100 Hz, although they are usually 
stated in that manner. The reader 
should' note that, in this article as well 
as in phone company pUblications, 500 
Hz really means 504 Hz, 1,000 Hz 
really means 1,004 Hz, 2,000 Hz really 
means 2,004 Hz,· and so on. Also, de
pending on the personal preferences of 
the individual speaking, 1,000 Hz 
could be stated as any of the following: 
1 K HZ, 1,000 cycles, 1,000 cps, 1 KC, 

or, simply 1 K. Confusion also can 
result when deciding whether to add or 
subtract dB figures. Consider an auto
mobile moving backwards at 10 miles 
per hour. It would be logically correct 
(although strange) to state that the car 
is moving forward at -10 miles per 
hour. Similarly, gain (or amplifica
tion) can be called negative loss while 
loss can be called negative gain. Since a 
frequency response chart plots loss, a 
more p'ositive number indicates more 
loss (less gain) while a less positive 
number indicates less loss. With our 
hypothetical channel, the level mea
surement (loss at 1 KC) was 18 dB 
which, although in tolerance, is two dB 
long. When plotting frequency re
sponse, all loss figures are referenced to 
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Whats full of information, 
needs very little room, 

can be updated in seconds, 
and talies a big load off 

your computer? 
The answer is System 200 

by A. B. Dick/Scott, the highly 
flexible and completelyupdatable 
micrographic record processing 
system that can give you new, cost
effective options in efficient infor
mation management. 

For example, System 200 
offers you a practical, proven 
means of eliminating many of the 
time- and space-consuming ineffi
ciencies associated with bulky 
paper files. 

When you consider that a 
single file tray 16" long will hold 
the equivalent of 4 to 5 four-drawer 
files - or up to 50,000 documents -
it's easy to see why System 200 
can provide substantial space sav
ings over other record-keeping 
systems. 

Total file security protects 
you and your records. 

Unlike paper files which are 
subject to random access and 
uncontrolled removal, System 200 
offers built-in security advantages 
that make it an excellent ((records 
watchdog." 

While users can review 
System 200 record contents in 
whole or in part, as well as add, void, 
or annotate as necessary, File Film 
never leaves the master file area. 

This means that, while 
System 200 is as responsive to 
record requests as paper files, it 
offers additional built-in safeguards 
against costly out-of-file losses or 
unauthorized removals. 
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As a highly controlled, yet 
completely flexible approach to 
mass records storage, System 200 is 
ideally suited to the long-range 
maintenance of all types of banking, 
financial, law enforcement, govern
ment, personnel, and health and 
institutional files. 

The file security of 
System 200 also offers long~range 

A single piece of 4" x 6" 
File Film accommodates 
60 legal size or 98 letter
size documents. Images 
can be recorded or up
dated in just 8 seconds. 

File Film has an add-on 
capability and can be 
updated. Prior recorded 
documents can be readily 
annotated for record 
control purposes. 

CIRCLE 31 ON READER CARD 

advantages in terms of controlled 
access and rapid record retrieval to 
simplify compliance with the 
requirements of current and pend
ing privacy protection laws. 

A natural complement 
to your computer data file. 

While System 200 functions 
superbly as a stand-alone informa
tion storage and retrieval system, 
it can also serve as a practical 
mass-information adjunct to com
puterized data sources. 

For example, as each docu
ment is imaged on System 200 
master File Film, basic data can be 
extracted from the document and 
keystroked into a separate elec
tronic storage summary file. 

You can then refer to your 
computer file for quick, on-line 
answers to routine questions or tum 
to your System 200 master File Film 
for complete, in-depth information. 

Find out more ... send for 
free, illustrated brochure. 

To help you determine how 
System 200 can best be applied to 
your information management 
needs, we invite you to send for a 
comprehensive brochure and a 
special computer compatibility 
supplement without obligation. 
A. B. Dick/Scott, South Hadley, 
Massachusetts 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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NOW WHAT? some intermediate point (or points) 
in the circuit, the component fre
quencies can easily be below 300 Hz or 
above 3,000 Hz. 

We definitely do not want to mea
sure all the noise that exists (even if we 

·······:·t .. ·, .... ;···,·, .. • .. • .. ·;· .. ·······t·······c· .. ·r .. i .. ·C· .. ;· ...... ·, dB had a meter capable of doing SO) since 
noise out of the 300 to 3,000 band will 

12 
not (or should not) .affect a modem. 

1···· ....... ·i .. ·· .. 1· .. ··+· ... ·c .... ,,,· .... ·,,, .. '· .. • .. ·i,,; ........ , 14 (If it does, we've got a modem prob
lem.) The ideal solution is to construct 

16 a device that will "erase" all frequency 
18 components out of that band and then 

~~~-~:~~~~: .. ~t:~~~~~~t".~~.~~~~~~~~l~~t~rt~t~~tltrTttr~~ delivertherem~ndertoano~emcte~ 

.:."., ....... , .... , ... ; ... ; 20 That device would be an ideal filter 

. i: :~:+:;+ :' .::!/--. +.;.: .. : :; ... ::.:~:+!L. ii. :~~~~;;i·~.:j:~:+:H:~::+.,~.+:+!; f:j which, unfortunately, does not exist. : .......................................... ··,··· .... · .... ,,·· .. · .. :t 22 The problem, then, is to determine 

Fig. 4. Frequency. response basic channel. 

that 18 dB figure. Hence, the left ver
tical indi~ates 0 dB for the loss at one 
KC. At approximately 1,500 Hz, the 
actual loss is 17 dB which is one dB 
more gain with respect to the reference 
value. The left vertical shows this as 
-1 dB because, again, we are showing 
loss and more gain is less loss. 

Fig. 5 shows the same frequency 
response plotted against the specifica
tions for a C2 circuit. It can easily be 
seen that every frequency below ap
proximately 800 Hz is out of tolerance. 
The circuit is marginal at approximate
ly 1,500 Hz and 2,800 Hz. The reader 
is cautioned that frequencies are gen
erally plotted on a logarithmic scale 
and visual interpolation is difficult. 

Noise can substantially affect a 

100HZ 1000 

"!"'H",,,,,,"',C"i·,,·,,""i""":'j''''':'!,,,';''',''124 how close to ideal is really necessary 
while keeping an eye on the economic 

.. · .. · .. ",·c···,:\··c·I· .. :+,,·+ .. c .. ,,!·, .. · ... :·i .. ; .. .,· .. ·:·,· .. , .. 1 26 limitations. The solution was to use a 

modem's ability to function. One type 
of noise, called random or Gaussian, 
when converted to audible sound 
would resemble the hush experienced 
when a seashell is placed against the 
ear. This noise consists of an infinite 
quantity of frequency components. 
Depending on the location of the point 
where the noise is being generated, the 
range of frequencies containing the in
finite quantity will vary. If it's being 
generated at the other end of the cir
cuit, possibly by a defective modem, 
we can be reasonably certain that the 
range will be within 300 Hz to 3,000 
Hz since we know that the telephone 
circuit will not transmit frequencies 
out of that particular band. If, how-
ever, the noise is being generated at 

iii' -10 
~ 
Q) 
III 
c: -20 0 
Co 
III 
Q) 

a: -30 

-40 
100 200 500 1000 2000 5000 

Frequency (Hz) 

Fig. 6. C-message frequency weighting 

filter originally designed for another 
purpose, a C-message filter. This filter 
will allow some out-of-band noise to be 
measured while it will erase some of 
the in-band noise. The details are not 
important as the filter is good enough 
for its· purpose and, as long as all mea
surements are made with that filter, the 
measurement comparisons are valid. 

Fig. 6 shows the frequency response 
of a C-message filter. The frequency 
components from 600 to 3,000 Hz will 
be attenuated less than five dB. Fre
quency components outside the 600 to 
3,000 band are attenuated greatly. 
While the frequencies from 300 to 600 
Hz are technically within the telephone 
line pass band, the interest is largely 
academic since modems make little use 
of those frequencies and, consequent
ly, are not likely to be affected by noise 
in that area. 

A C-message noise measurement 
should be made with the other end of 
the circuit properly "terminated." For 

5. Frequency response out-of-tolerance C2 channel. 
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. the moment, suffice it to say that you 
should not disconnect the phone wires 
from the modem as the dangling wires 
will act as an antenna and pick up 
noise that would not otherwise be 
there. A simple solution 'is to turn off 
the AC power to the modem. The limits 
for C-message noise are based on the 
physical length of the channel and are 
stated in units known . as dBrn. The 
"rn" means reference noise level and, 
therefore, 25 dBrn would mean 25 dB 
above the reference level. The refer
ence is, by definition, 90 dB below one 
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DI.rrPLR S eaks F or Itself.' 
MACHINE INDEPENDENT· EASY TO USE 
DISSPLA is' now working on : 
IBM 360/370 ; CDC 6000, 7000 
and Cyber 70 series ; UNIVAC 
1100 series ; PDP 10 and 20 ; 
XDS Sigma 9 ; Honeywell 6000 
series ; and Burroughs 6700. 
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DEVICE INDEPENDENT· 

DISSPLA is a powerful system 
of FORTRAN rou tines called 
from the user's application 
program. DISSPLA is to the 
basic plotter software what 
FORTRAN and COBOL are to 
Assembly Language. 
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WIDE USAGE 
D I SSP LA has been in use more 
than seven years, and now in 
more than 100 installa tions 
in the U.S. and Europe. Ask 
us about our users. 

Display Integrated Software System 
and Plotting LAnguage 

For more information call : 
Sunny Harris (714) 452-0170 

or (714) 565-8098 
or write : 

lIeD 
Integrated Software 

4186 Sorrento ~IR~~~ 
San 01 

DISSPLA plots on Calcomp, 
Gerber, Houston Instruments, 
Hewlett Packard. Broomall, 
Xynetics and Zeta plot ters ; 
BETA COM, SC4020 and SC4060, 
FR80, and Singer microfilm 
recorders ; Com pu tek, Vector 
General. & Tektronix CRTs 
and others. 

DISSPLA transforms boring Telephone 070-608.f25'<::k 

plots into exciting textbook 
masterp ieces. 

'This entire ad is a plot produced by DISSPLA on a 3-pen plotter. 
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NOW WHAT? 

milliw.att. Consequently, 0 dBrn is 
equal to -90 dBm, 25 dBrn is equal to 
-65 dBm, etc. When measured with a 
C-message filter, the units become 
dBrnc (with "c" identifying the filter) 
and a reading of 25 dBrnc would be 
stated verbally as "25 debrinks." This 
term should not be confused with 
dBrncO (debrinko) which is used by 
the telephone company to map out 
portions of a complete circuit and, 
therefore, is of little or no value to the 
end user. It should be noted that the 0 
dBrn reference is such a low amount of 
noise that it is inconceivahle that a 
lower noise can be found anywhere 
and, consequently, you will never see a 
negative dBrn or dBrnO. 

A more valuable noise measurement 
is a notched noise measurement which, 
again, should be performed with a C
message filter and, therefore, is more 
properly called C-message notched 
noise. There are devices in telephone 
circuits that generate noise only in the 
presence of a signal. This noise will not 
be seen with the C-message noise mea
surement described in the preceding , 
paragraph. The solution is to generate 
a signal at the other end of the 
channel, and then erase the signal be
fore measuring the noise (otherwise, 
the c signal will incorrectly be inter
preted as noise). The signal that is used 
is the ever-popUlar 1,004 Hz. It is 
erased (or "notched out") by a notch 
filter. From a purist viewpoint, the 
notch filter also erases the noise' com
ponents at 1,004 Hz but the effect on 
the total measurement is imperceptible. 
C-message notched noise must be at 
least 24 dB below the received power 
level of a 1,004 Hz signal (provided 
the signal was transmitted at 0 dBm). 
That is, if a circuit is two dB long, a 
1,004 tone transmitted at 0 dBm would 
be received at -18 dBm. The C-mes
sage notched noise can, therefore, be 
no greater (Le., no more positive) than 
-42 dBm (or 48 dBrnC) . Some 
meters will calculate the dB difference 
automati~ally and display it according-

,ly. Relating signal power to noise 
power in this manner is the same as the 
signal-to-noise ratio (SNR) given in the 
specifications for home stereo sets. 
What weare saying is that the SNR 

must be at least 24 dB. 
, We have discussed level, frequency 

response, and noise. It is normal that 
the same equipment be used for all 
three measurements. Unfortunately, 
an almost silly error can result in mis
understandings between user and ser
vice personnel. Depending on the de
sign of the meter, it may be possible to 
'inadvertentiy leave the C:·message filter 
switched on while making frequency 
response measurements.' Should that 
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happen, the filter will attenuate the 
frequency response signals just as it 
attenuates noise components. This 
could easily result in an incorrect diag
nosis that a particular circuit is out of 
tolerance. 

There are, of course, other tele
phone line characteristics that affect a 
modem's ability to function. Customer 
testing of these other characteristics is 
not advisable because of one or more 
of the following reasons: 

• Test equipment is prohibitively 
expensive. 

• Characteristics rarely' are out of 
tolerance. 

• Out-of-tolerance condition will be 
"caught" by other tests. 

We will, however, discuss their 
meaning. There is a difference between 
the physical amount of time it takes for 
two different frequencies to reach 
their destination. Although not a direct 
measurement, envelope delay measures 
the effect of this phenomenon. It's 
nearly impossible for envelope delay to 
change significantly without a corre
sponding significant change in other 
parameters unless the change was de
liberately done by phone company per
sonnel. Envelope delay should be 
suspect only with a new or changed 
circuit. The basic rule is: if it was good 
yesterday, it's good today. Envelope 
delay measurements are difficult to 
perform and require complex equip
ment. A nonrandom noise is called 
single-frequency interference. A C
message noise measurement will add 
the single-frequency interference to the 
random noise and produce a total 
noise reading. It's nearly impossible for 
single-frequency noise to be out of tol
erance while the total noise is within 
limits. A 1,004 Hz transmitted tone is 
received as a 1,008 Hi tone; this is a 
frequency shift of four Hz (up to five 
Hz, up or down, is permissible). Fre
quency shift does not occur very often 
and nearly any test performed by the 
phone company will catch it. 

If, instead of remaining constant, 
frequency shift is continually and 
rapidly changing, the occurrence is 
known as phase jitter. While not really 
common, phase jitter is by no means 
unheard of. The difficulty lies in the 
relationship between phase jitter and 
noise . 'as perceived by the measuring 
equipment. Noise will always affect a 
phase jitter meter, and phase jitter will 
usually affect a noise meter. It is not 
easy to differentiate between the two 
and, therefore, phase jitter readings are 
best left to the phone company. 

Impulse (or hit) measurements are 
quite easy to understand if the other 
measurements are well understood. 
The other measurements are called 
steady-state measurements and, while 
the values can change, they do not 
change instantaneously. Measurement 

For more information 
on the Datapoint 1500, 
contact the sales office 
nearest you ••• 
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At 520,000, the Datapoint 1500 ""ould be 
just another outstanding computer system. 

At 55,950 it's almost unbelievable. 

Believe. And 55,950 is for a quantity of 
one. Now you can afford a genuine 
Datapoint for those applications where 
computer power was needed but 
couldn't be cost justified. 

A Real Computer 
Don't let the price mislead you. The 

'500 contains a powerful fully 
programmable business computer with 
32,000 bytes 18 bits & parity) of memory. 
Add to that an integral keyboard, video 
display and dual diskette drives lover 
500,000 characters on-line) and you have 
a complete system. And there's more. A 
standard, bUilt-in communications 
interface requires that you add only a 
modem to start communicating. 

With Comprehensive Software 
Theres much more thanjust hardware, 

too. You get a comprehensive Diskette 
Operating System with a utility library 
including sort, index and index sequential 
access method IISAM), a data entry 
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language IDATAFORM®), a data proces
sing language IDATABUS®).like all Data
point systems theres a common, dynamic 
file structure. No time consuming file 
format conversion necessary. You start 
writing application programs immediately. 

Easy Concurrent Communications 
or Printing 

The' 500 will communicate in IBM 
3780 diSCipline, or DATAPOll <Ill for 
Data'point -to-Data point communications. 
Auto-answer is standard. You needn't halt 
an ongoing data entry operation to 
communicate - with the' 500 you can 
communicate while an operator continues 
to enter or process data. Or, you can elect 
to do concurrent printing on an optional 
Freedom Printer™. 

More Features -
And a Growth Path 

You'll find the' 500 full of those features 
you've always wanted. Inverse video for 
display highlighting, user program defined 
function keys, Simple installation, and easy 

DATAPOINT CORPORATION 

The leader in dispersed data processin~t 
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operator training. Programs can be 
remotely loaded from a central site. A 
system that you can adapt to your needs, 
not the reverse. 

Since the '500 is part of the Datapoint 
family, you can easily move your 
application programs to larger Datapoint 
systems without another investment in 
software. 

Fully Supported 
Each' 500 is backed by the nationwide 

Datapoint Field Service organization with 
over 90 service centers. And when you 
need systems or other technical advice, 
the Datapoint Account Managers and 
Systems Engineers are ready to help. 

Learn More 
Call your local Datapoint Sales Office. 

They'll send you information on how the 
'500 can start saving you money now. Or 
write Datapoint Corporation, Marketing 
Communications, 9725 Datapoint Drive, 
San Antonio, Texas 78284. 
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NOW WHAT? 

of sunlight is a steady-state light mea
surement. Measurement of the light 
produced by lightning is an impulse 
measurement. Specifications for hit 
measurements are stated as a maxi
mum quantity per unit time that ex
ceed a certain level. For example, it is 
within tolerance to have up to five 
noise hits that are two dB higher than 
the 1,004 tone every fifteen minutes. 
The duration of a hit is typically sev
eral milliseconds or less. 

Analog loop-back tests are, as indi- . 
cated earlier, rarely conclusive. For
tunately, however, they can provide a 
strong clue regarding the problem be
ing investigated. The only truly conclu
sive test that can be performed in loop
back mode is a test of continuity. Even 
that, however, can occasionally pro
duce incorrect results: the loop-back 
mechanism itself may have failed! 

Before going further, let's discuss 
the types of analog loop-hacks com
monly available. First, the loop can be 
activated (either local control or re
mote control) by an electronic circuit 
inside a modem. These loops do not 
necessarily contain an amplifier. An 
analog loop without an amplifier is 
comp~rable to physically twisting the 
transmit and receive wires together. If 
a circuit has a 18 dB loss in each 
airection, a loop-back test would indi
cate a loss of 36 dB. This type of loop 
is useful only for continuity checks and 
an extremely crude level measurement. 
If the loop contains an amplifier, it is 
typically set to 16 dB which means that 
the circuit mentioned above would re
sult in a loss reading of 20 dB (18 -
16 + 18). At the phone company's 
option, a telephone company loop
back may be installed. 

There are three types of telephone 
company loops, all containing a 16 dB 
amplifier. One is a manual loop your 
personnel can operate simply by throw
ing a switch. Another type is a remote
controlled loop tha't is controlled by 
personnel at the closest phone com
pany central office; this is called a DC 

loop, as a DC signal is used to activate it 
(which is also why the loop can be . 
activated only by the central office per
sonnel-a DC signal will not travel over 
the other portions of the circuit). The 
third type is a remote-controlled loop 
that can be activated by anyone having 
access to any portion of the circuit 
(including you). This is called a tone
actuated loop and is operated by trans
mitting a secret frequency (2,713 Hz). 
To operate it, you would transmit 
2,713 Hz for five seconds and then 
change the frequency to anything else. 
The loop will operate after you make 
the change. You can bring the loop 
down by transmitting the 2,713 tone 
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again for three seconds. 
The user should never attempt to 

utilize a tone-actuated loop on a multi
point circuit containing more than one 
tone-actuated loop. The same tone will 
operate all of the existing loops and 
your measurements will be meaning
less. You can imagine further frustra
tion if, for some reason, only one op
erates initially and the attempt to drop 
that loop raises another. You can go 
back and forth forever. The phone 
company gets around this problem by 
disconnecting certain circuit" legs at 
one of their bridge points. Recently 
available phone company equipment 
incorporates both a manual loop and a 
tone-actuated loop in the same pack
age. 

When operating any type of analog 
loop, one caution must always be ob
served: do not, under any circum
stances, operate the analog loops at 
both ends of a circuit. The circuit noise 
will circle around in a never-ending 
loop, getting larger and larger. The 
amplitude will eventually get large 
enough to affect adjacent telephone 
company circuits which, in turn, will 
cause down time for other phone com
pany customers who, naturally, will 
blame the phone company. 

The primary reason loop-back mea
surements are rarely valid is that all 
circuit specifications refer to a single 
direction of transmission, and it is not 
possible to determine conclusively 
what happened in each direction if the 
test was performed in loop-back mode. 

Take the level measurement, for in
stance. If a loop-hack test indicates 
that a circuit is six dB long, it could be 
three dB each way (in tolerance) or 
five dB one way (out of tolerance) 
plus one dB the other way. Similarly, if 
a test indicates that a circuit is exactly 
nominal, it could actually be out of 
tolerance both ways (six dB hot one 
way and six dB long the other). If, 
however, the test indicates 10 dB long, 
the circuit must be out of tolerance 
somewhere as there is no in-tolerance 
combinations that will produce that re
sult. Equivalent interpretation prob
lems can occur with a frequency re
sponse measurement. Noise readings 
are somewhat easier to interpret. If you 
take the end-to-end tolerance for the 
noise that you are measuring and ad
just the tolerance three dB more leni
ently, you have got a very good prob
ability of correctly determining if a 
circuit exceeds the noise limits. Of 
course, if the noise measurement is 
impulse noise, you must also double 
the maximum allowable count. 

Earlier in this article, it was indi
cated that phase jitter .and envelope 
delay are not measurements that an 
end user should consider. That thought 
is strengthened by the fact that these 

measurements are never, in any way, 
valid ona loop-back basis. 

Incidentally, one way in which the 
phone company makes use of those 
loop-back tests that have at least some 
validity is by benchmarking. When a . 
circuit is initially installed, end-to-end 
tests are made to confirm the quality of 
the circuit. Then loop-back tests are 
made and the results recorded ,as a 
benchmark. Subsequently, when trou
ble is suspected, the loop-back tests are 
repeated. If the results agree with the 
benchmark, it is highly unlikely (al
though possible) that the end-to-end 
charaoteristics have changed. 

Connecting to test equipment 
Connections to digital test equip

ment are simple. The terminal ( or 
front-end) is disconnected from the 
modem and the test equipment is con
nected in its place. Any monitor func
tions are handled by the test equip
ment. 

With analog equipment, however, 
i,t's another story. A very important 
word is "termination." At both the 
transmit and receive end, the circuit 
must be terminated once and only 
once. Analog meters usually contain a 
switch labeled "terminate/ bridge" with 
the bridge position being comparable 
to the digital "monitor." If the circuit 
remains connected to the modem it is 
terminated in the modem and any 
meters attached to the circuit should 
be in the bridge position. If the modem 
has been disconnected, one piece of 
test equipment should be set to "termi
nate" and any others should be set to 
"bridge." Since the bridge circuitry is 
not perfect (the analog world again), 
the bridge does, in fact, supply a small 
amount of termination. For that rea
son, it is not advisable to add too many 
pieces of test equipment. As a general 
rule, a test set-up should be limited to 
one termination plus two bridges. You 
should confirm that the termination 
provided by the meter matches the 
value required by the telephone circuit. 
In the United States, the most common 
telephone line termination is 600 . 
ohms. 

It still doesn't work 
You've gone through all of the exer

cises described above and, apparently, 
nothing is wrong. The phone company 
has demonstrated, to your satisfaction, 
that the phone line is in tolerance. 
Similarly, the modem vendor has 
shown you that no modems function 
on that particular circuit while all 
modems function on your other cir
cuits and, therefore, the modem is 
good. What now? 

It is not unheard of for a modem 
vendor to quote a line conditioning 
requirement one level less than what 
the modem really needs. This typically 
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Northridge, CA (213) 993-RENT (7368) Gaithersburg, MD (301) 948-0620 
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Tell me more about the Halcyon 803A now! Call me at ____ _ 
Send me a copy of your free illustrated Rental Catalog. 
I might be interested in buying-on a money-back guarantee basis
some of your late-model, well-maintained "previously owned" 
equipment. Please send me your Equipment Sales Catalog. 

o I have a pressing need right now for the following: ______ _ 

Please phone me immediately at _____________ _ 

NAME TITLE ________ _ 
COMPANY _________________ ___ 
ADDRESS __________________________________ _ 

CITY __________________ STATE ZIP _______ _ 

PHONE NUMBER EXTENSION _____ _ 

Complete this coupon and return it today to 
REI, 19347 Londe1ius St., Northridge, CA 91324. 

GSA #GS-04S-21963 Neg 

. ------------------------ -----© 1977 Rental Electronics, Inc. 
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LSI-11 Problems? 
UN ICOM P'5 solution is the cost effective 

55·11/15 Microcomputer 

• DEC *LSI-11 * CPU 

• 1 5 Quad Slots 
• Dual and Quad Floppy 

Disc 

• Integral power supply 

• 20 KW RAM 
• 1 year unlimited warranty 

UNICOMP, INC. 
8950 Westpark Suite 312 

Houston, Texas 77063 
Phone: (713) 782-1750 
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NOW WHAT? 

happens when, for example, the 
modem requires a circuit slightly better 
than the worst possible Cl circuit. The 
vendor may have determined that 95% 
of the real-world Cl circuits are satis
factory for modem operation. He's re
luctant to recommend C2 for every
body as that increases line costs and 
makes it more difficult to sell the 
modem. So he gambles and quotes Cl. 
Your circuit might be in that 5% 
where the modem won't work. It's 
your turn to gamble. Have the phone 
company upgrade the circuit to C2. If 
everything works fine, talk to the 
modem vendor about the increased 
line cost. If it doesn't work, you need a 
consultant. 

Summary 
It is hoped that this article has im

parted an understanding of the activi
ties of service personnel such that you 
will be able to work with them rather 
than against them. It is not expected 
that this will be the end of all your 
problems but, hopefully, the quantity 
of -blind alleys will have been substan
tially reduced. Remembering Murphy's 
Law, it's inevitable that your most im
portant communications channel will 
break down on the busiest day of the 
month. And that's when the service rep 
will foul up. Unless you can honestly 
say that you've never _had a program 
that bombed, keep your cool. At the 
level of the working troops, nothing 
hurts a vendor/customer relationship 
more than anger. :Itt 

Now employed by Auerbach Pub
lishers Inc., Mr. Dick is responsible 
for preparing reports on communi
cations testing and for developing 
plans for seminars on that subject 
for Auerbach subscribers. Prior to 
jOining the company, he was em
ployed by Datran, where he was 
responsible for providing technical 
support to field engineers in six 
states. 

His earlier experience was with 
INA Corp., where he was responsi
ble for maintaining a large network, 
and in the aerospace industry (RCA, 
Boeing, and NASA) where he 
worked in hardware evaluation. 
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HELPING PEOPLE SEE RESULTS TEKTRONIX 4662 

"There's no plotter 
like it. My terDlinal easily' 

d h e " CODlDlan s any grap ICS. 

} 
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POLlCY VALUE AND PREMIUM IN THE ABOVE YEARS 

Problem: You'd like 
computer graphics, but 
not at the price of 
adding more terminals. 
So you continue to use paid 
personnel to hand-plot charts, 
graphs and diagrams. 

Solution: Tektronix 4662 
Interactive Digital 
Plotter. Plugs into most 
terminals for precise, 
multi-colored graphics. 
The 4662 plugs into almost all 
RS232-C or GPIB-compatible 
terminals. Use the 4662 to pre
pare graphics on paper or Mylar® 
polyester film for sales 
meetings, program presentations. 

Tekl:ron~ 
COPttWv1fTTEO 10 EXCEU£NCE 

With computer accuracy and 
unexpected economy. Plus 
multiple colors from felt tip or 
wet ink pens. 

Easy interface to 
timeshare environments. 
Thanks to its built-in micro
processor, Tektronix modems, 
and Plot 10 software, operation is 
simple, accurate, and faster than 
any other plotter at the 4662's 
low price. 

Don't ask your people to 
do a plotter's job. Get a 
graphics specialist that pays for 
itself. Because. the 4662 is from 
Tektronix, the' worldwide 
graphics leader, you're assured 
of exceptional reliability and fast 
service wherever you are. Talk to . 
your local Tektronix Sales 
Engineer now, or call toll free, 
(800) 547-1880. 
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The 4662 can draw precise plots on 
Mylar® polyester film or acetate, offering 
an especially valuable graphic assist to 
overhead projectors. 

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

Get the 4662. 
Teach your 
old terminal 
new graphics. 

NET INCOME .... NO DIVIDENDS IN 6/SHilRE 
WITH THE Rio. TID OF DEBT /EOUITY 

• "Ie.. ,~e lao8 1878 ISl72 

'1F.' ~ _ .I! _ "' ". )l: 

_ ..... -~ e!! ~ 

Copyright C> 1977. Tektronix. Inc. 
All rights reserved. OEM prices available. 



OUR TERMINAL COSTS AS UnLE 
AS $2660. BUT WHY BUY ONE 
AT ANY PRICE? 
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Price doesn't mean much if it doesn't 
also buy performance. 

TANO's versatile Outpost 7 is a pow~ 
erful terminat desk-top processor, or 
stand alone system. 

Plug in our IDET -7000 package and 
it can lead your operator through error
free data entry, edit, verify and search, 
or communicate online with a host com
puter. 

Program it yourself with our BASIC-7 
package which supports Record I/O, 
character string handling and TRACE 
in only 12K Bytes of memory. 

Add application software packages 
and peripherals and you have a com
plete system. 

Modular design with pre-burned in 
components means less downtime. Self
diagnostics for easier maintenance. 

Compare Outpost 7 with any other 
terminal on the list at right. It's part 
of a comprehensive checklist we've pre
pared so you can evaluate Outpost 7 
for yourself. Call or write for a copy 
today. 

We don't claim the lowest price 
around for a terminal. 

We do believe you can't buy more 
for less. 

COMPARE OUTPOST OTHER 
7 

($2,660)* ($_) 
PROCESSOR 

M6800 Micro- -+-processor 
32K Bytes RAM 
Self Diagnostics ~ 

DISPLAY FEATURES 
~ Reverse video 

Two-level bright-

~ 
ness 

Blinking 
Paging 
Upper/lower case ± Formatting 

PROGRAMMABILITY 

± Host assembler 
IDET-7000 
Extended BASIC-7 

PERIPHERALS 
Expanded data entry ± keyboard 
Serial I/O port 
250K Byte cartridge 

i drive 
Internal Clock " COMMUNICATIONS --L Half or full duplex 
Up to 9600 baud i, 
Down line loading 1 
Current loop or , 

RS-232C 

*Quantity-lOO list price. 
Options: Up to 64K Bytes RAM, 4 Serial 

I/O ports, dual cartridge drives. 

CORPORATION 
4521 W. Napoleon Ave. 

Metairie, La. 70001 
(504) 888-4884 

. TWX 810-951-5229 
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Sound8Vision 

There'snoquickerwayto getTY, phone calls or 
data round theworld than by the 45,000-mile satellite 
space route. 

Earth stations send and receive messages to 
and from 'space stations' ... the satellites. In recent 
months we've brought earth stations into service in 
the United Arab Emirates, Mauritius, Fiji, Seychelles 
and -shown above-the Yemen Arab Republic. The 
YAR earth station took just three months to complete 
from order to operation. 

The 21 earth stations of Cable & Wireless and 
its associates are just part of our global network. 

We provide public services for 37 nations. Our 

private services in over 70 countries range from con
sultancy and planning to engineering, operation, 
maintenance and training ... including nationwide 
telex systems in Iraq and Swaziland ... telephone 
consultancy in Cameroon and Oman ... airport ser-
vices in Sudan and South America. 

We are currently working on defence net
works, submarine cable systems, specialised radio, . 
computer and telephone networks for governments 
and international groups. 

Whatever the problem-global or national
Cable & Wireless has the solution in its worldwide 
experience. 

=::::' Cable~Wi.eless 
Communication Systems & Services 

u.s. Office: Cable & Wireless (NYK) Inc., Graybar Building, Suite 2020, 420 Lexington Av., New York 10017. Tel: 212-490-0610. Telex: 12094. 
Head Office: Mercury House, Theobalds Road, London, WC1X 8RX. Tel: 01-242 4433. Telex: 23181. 
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You tell us what your data collection 
,. requirements are . 

• ~~ We've added more 
• data collection 

EPIC DATA's Model 1647 data collection terminals and 
Model 1648 system control units (SCUs), let you configure 
exactly the data collection system you need. These "build
ing blocks," based on microprocessor architecture and 
modularity, provide you with simple, practical and flexible 
terminals or systems for virtually any combination of re
quirements you may have. 

simple. Building blocks can be combined to enable 
collection of information from a wide variety of pre-pre
pared and variable data with resulting improved efficiency 
and reduced errors. No computer knowledge is required for 
operation. Terminals can be programmed to: provide 
customized input, output and processing of data; prompt 
the user through entry steps and validating of data; and 
enable off-line or on-line operation. 

EPIC DATA terminals are rugged, compact and lightweight. 
They can be wall-mounted or placed on a desk and are 
easily exchanged during maintenance. 

practical. Environmental tests conducted in confor
mity with MIL-STD-810 plus in-depth, on-site testing assure 
reliable operation over a broad spectrum of hostile, indus
trial environments. Simple design and rigorous testing 
have resulted in an impressive MTBF. 

flexible. EPIC DATA terminals can optically read 
punched badges and 80-column ANSI cards. User-defined 
keys are available for inputting variable data. Key entry 
data or time of day is displayed and LEOs are available for 
prompting. 

Terminals can be configured to scan bar codes and mag
netic stripes or accommodate other peripherals through 
RS232 ports. Display options include additional numeric 
displays, up to 15 LEOs for prompting and a 32-character 
alpha/numeric display. Serial asynchronous or syn
chronous communications ports with either RS232 or line 
driver I/O and a low speed modem may be added. Parallel 
communications ports are also available. Both PROM and 
RAM memories are expandable. 

building blocks 
to satisfy them. 

Newest Building Block: More to Come in Next Few Months 

A self-contained cassette tape recorder providing up to 
2.88 megabits of storage for transaction logging or store
and-forward applications is now available. The modular 
reel-drive tape recorder, like the rest of the building blocks, ' 
features high reliability and ease of maintenance. There is 
no pinch-roller or capstan to wear tape; only the head 
touches the tape. 

sc US. Model 1648 SCUs can be configured to poll up 
to 100 te'rminals, assemble transactions, format data, ap
pend time and date, and store or forward collected data to 
the host. 

Tell us what your data collection requirements are. We'll 
supply the parts. Contact your EPIC DATA representative 
today or write: 

epic data corporation 
6350 LBJ Freeway/Dallas, TX 75240 
Phone (214) 387-3121/TWX 910-860-5676 

Sales Offices: 6350 LBJ Freeway, Suite 282, Dallas, TX 75240, (214) 387-3121 ·17 Amfer Court, Bayshore, NY 11706, (516) 666-0797·3415 Hickory Trail, Downers Grove, IL 69515. 
(312) 968-8620 

Representatives: ARIZONA BFA Corporation (602) 994-5400 • CALIFORNIA Moxon Electronics (714) 635-7600 • FLORIDA COL-INS-CO (305) 423-7615 • ILLINOIS Systems 
Marketing Corp, (312) 593-6220 • MARYLAND Electronic Marketing Associates (301) 881-5300 • MASSACHUSETTS J & J Associates (617) 272-2606 • MICHIGAN/OHIO WKM 
Associates, Inc. (313) 588-2300, (216) 267-0445 • MISSOURI Digital Systems Sales (816) 765-3337 • NEW YORK Cane Technical Sales (914) 698-4411 • NEW YORK Ossmann 
Instruments (315) 437-6666· PENNSYLVANIA WKM Associates (412) 892-2953. TEXAS DMA (713) 780-2511· WASHINGTON DPM Associates (206) 453-9082. MEXICO Electronica 
Hemisferica, SA Mexico City (905) 2-50-60-11 • UNITED KINGDOM Sintrom Elinor Ltd. Reading (0734) 85464 
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THINK 
And discover how to improve 3270 

performance. 
Think first. And weigh all the pros and cons 

before you makea decision on new equipment. 
Particularly for the 3270. We figure you'll want 
Genesis One® field-proven, plug compatible Display 
Terminals and Printers. Especially when you: 

Think availability. You don't have to wait for 
stretched-out delivery. 

Think low cost. Dollar for dollar, Genesis One 
units are your best buy. You realize significant 
savings. Now! 

Think compatibility. We're plug compatible 
with the IBM 3270 displays and printers. Genesis 
One units are direct replacements for IBM 3277 
Mod 2 displays; 3284 and 3286 printers on 360's, 
370's, Systems/3's and 3790's. 

Think features. Like two LSI memories for 
a steady image, home and repeat keys, automatic 
visual indication, blinking cursor, true upper anrl 
lower case, and more on our G77™ Information Display 
Terminal. Our G-Series Printer boasts four models 
(60, 88, 120, 165 cps). Vertical forms control. 
Adjustable forms tractors. Audible alarm. Automatic 
motor control. 

Shouldn't you know more about our products? 
Call your regional Genesis One office in New York, 
Chicago, Dallas or Los Angeles. Or contact us at 
(212) 557-3500.You'li be glad you did. We think. 

~P~~P.~~t~p9n~ 
300 East 44th Street, New York City 10017 
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Inspecting 
Software Design and Code 

by M. E. Fagan 

Finding and fixing errors early in the software development stages reduces 
rework and increases ·productivity. 

Successful management of any process 
requires planning, measurement, and 
control. In program development, 
these requirements translate into de
fining the programming process in 
terms of a series of operations, each 
having its own exit criteria. Next 
there must be some means of measur
ing completeness of the product at any 
point of its development by inspections 
or testing. And finally, the measured 
data must be used for controlling the 
process. 

Design and code inspections have 
been applied successfully in several 
programming projects, both large and 
small, and including systems and ap
plications programs. They have not 
been found to "get in the way" of pro
gramming, but instead enabled higher 
predictability than other means and 
improved productivity and product 
quality. 

A process may be described as a set . 
of operations occurring in a definite 
sequence that operates on a given in
put and converts it to some desired 
output. A general statement of this 
kind is sufficient to convey the notion 
of the process. In a practical applica
tion, however, it is necessary to de
scribe the input, output, internal pro
cessing, and processing times of a 
process in very specific terms if the 
process is to be executed and we are 
to get practical output. 

Defined input 
In the program development pro

cess, explicit requirement statements 
are --necessary' as input. The series of 
processing operations that act on this 
input must be placed in the correct 
sequence with one another, the output 
of each operation satisfying the input 
needs of the next operation. The out-
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put of the final operation is, of course, 
the explicitly required output in the 
form of a verified program. Thus, the 
objective of each processing operation 
is to receive a defined input and pro
duce a definite output that satisfies a 
specific set of exit criteria. 

Unambiguous, explicit, and uni
versally accepted exit criteria would 
be perfect as process control check
points. It is frequently argued that 
universally agreed upon checkpoints 
are impossible in programming be
cause all projects are different. How
ever, all projects do reach the point at 
which there is a project checkpoint. 

For example, any trackable unit of 
code achieving a clean compilation 
can be said to have satisfied a uni
versal exit criterion or checkpoint in 
the process. Other checkpoints can 
also be selected, albeit on more argu
able premises, but once the premises 
are agreed upon, the checkpoints be
come visible in most, if not all, pro
jects. 

There is also a point at which the 
design of a program is considered 
complete. This point may be de
scribed as the level of detail to which 
a unit of design is reduced so that one 
design statement will materialize in 
an estimated three to 10 executable 
source code instructions (or, for that 
matter, five to 20). Whichever particu
lar ratio is selected across a project, it 
provides a checkpoint for the process 
control of that project. In this way 
suitable checkpoints may be selected 
throughout the deVelopment process 
and used in process management. 

Material in this article was adapted 
from "Design and Code Inspection to 
Reduce Errors in Program Develop
ment," IBM Systems Journal, Vol. 15 
No.3, 1976. 

Reducing error rate 
The cost of reworking errors in 

programs becomes higher the later 
they are reworked in the process; so 
every attempt should be made to find 
and fix errors as early in the process 
~s possible. This cost has led to the 
use of the inspections described later 
and to the description of exit criteria 
which include assuring that all errors 
known at the end of the inspection of 
the new "clean-compilation" code, for 
example, have been correctly fixed; 
So, rework of all known errors up to 
a particular point must be complete 
before the associated checkpoint can 
be claimed to be met for any piece 
of code. 

Production studies have validated 
the expected quality and productivity 

. improvements and have provided esti
mates of standard productivity rates, 
percentage improvements due to in
spections, and percentage improve
ments in error rates which are applic
able in the context of large-scale op
erating system program production. 
(The data related to operating system 
development used here reflects results 
achieved by IBM in applying these 
processes and methods to representa
tive samples. Since the results depend 
on many factors, they cannot be con
sidered representative of every situa
tion. They are furnished merely for 
the purpose of illustrating what has 
been achieved in sample testing.) 

The purpose of the test plan in
spection IT 11 shown in Fig. 1, is to 
find voids in the functional variation 
coverage and other discrepancies in 
the test plan. Test case' inspection of 
the test cases, IT 2' which are based on 
the test plan, finds errors in the test 
cases. The total effects of IT 1 and IT 2 

are to increase the integrity of testing 
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and, hence, the quality of the com
pleted product. And, because there 
are fewer errors in the test cases to be 
debugged during the testing phase, the 
overall project schedule is also im
proved. 

A process such as shown in Fig. 1 
provides all the intrinsic programming 
properties in the product as required 
in. the statement of objectives (Level 
0) by the time the coding operation 
(Level 5) has been completed--ex
cept for packaging and publications 
requirements. With these exceptions, 
all later work is of a verification na
ture. This verification contributes 
nothing to the product during Levels 
1 to 5, but it adds error detection and 
elimination and frequently at half the 
development cost. Inspections 1o, 11' 

and 12 were developed to measure and 
influence intrinsic quality (error con
tent) in the early levels, where error 
rework can be most economically ac
complished. Naturally, the beneficial 
effect on quality is also felt in later 
operations of the development pro
cess and at the end user's site. 

Improving user productivity 
An improvement in productivity is 

the most immediate effect of purging 
errors from the product by the 1o, II' 

and 12 inspections. This purging allows 
rework of these errors very near their 
origin, early in the process. Rework 
done at these levels is 10 to 100 times 
less expensive than if it is done in 
the last half of the process. Since re
work detracts from productive effort, 
it reduces productivity in proportion 
to the time taken to accomplish the 
rework. It follows, then, that finding 
errors by inspection and reworking 
them earlier in the process reduces the 
overall rework time and increases 
productivity even within the early op
erations and even more over the- total 
process. From a manufacturer's stand
point, since fewer errors ship with the 
product, the time taken for the user 
to install programs is less, and his 
productivity is increased. 

The quality of documentation that 
describes the program is of as much 
importance as the program itself, for 
poor quality can mislead the user, 
causing him to make errors quite as 
important as errors in the program. 
For this reason, the quality of pro
gram documentation is verified by 
publications inspections (PIo, PI}> and 
PI2 ). Through a reduction of user
encountered errors, these inspections 
also have the effect of improving user 
productivity by reducing user rework 
time. 

13'4 

PROCESS 
OPERATIONS 

OUTPUT (+ DETAILED EXIT 
CRITERIA) 

IDENTIFIABLE LEVEL 
OF FUNCTION 

ORIGIN OF TEST 
LEVEL OBJECTIVES 

D LEVEL 0 _ STATEMENT OF OBJECTIVES _______ COMPONENT 

LEVEL 1 _ ARCHITECTURE __________ COMPONENT __ 

__ 2 _ EXTERNAL SPECIFICATIONS FUNCTION __ 

a __ 3 _ INTERNAL SPECIFICATIONS MODULE 

t3 - lolNSPECTION 
Cl 

__ 4_ LOGIC SPECIFICATIONS -------- LOGIC 7 
- 11 DESIGN COMPLETE INSPECTION 

O 
LEVEL 5 - CODING/IMPLEMENTATION ------- LOGIC 

~ - 12 CODE INSPECTION 
o 
U UNITTEST ____________ _ 

~ __ 7 _ COMPONENT TEST ~
cn LEVEL 6 - FUNCTION TEST 

__ 8 _ SYSTEM TEST ________ -:--_ COMPONENT +_ 

NOTE· CONTROL OF THE PROCESS REQUIRES THAT-ALL REWORK TO MEET THE EXIT CRITERIA FOR ANY LEVEL BE 
COMPLETED BEFORE THAT LEVEL IS CLAIMED AS COMPLETE FOR ANY TRACKABLE UNIT. 

Fig. 1. Programming process. 

Unit testing 
A piece of the design of a large 

operating system component (all done 
in structured programming) was se
lected as a study sample (Fig. 2). The 
sample was judged to be of moderate 
complexity. When the piece of design 
had been reduced to a level of detail 
sufficient to meet the Design Level 
4 exit criteria (a level of detail of de
sign at which one design statement 
would ultimately appear as three to 10 
executable source code instructions), it 
was submitted to a design:..complete in
spection (100%), II' On conclusion of 
11' all error rework resulting from the 
inspection was completed, and the de
sign was submitted for coding in PL/S. 

The coding was then done, and when 
the code was brought to the level of 
the first clean compilation, it was sub
jected to a code inspection (100%), 
12 , The resultant rework was com
pleted and the code was subjected to 
unit test. After unit test, a unit test in
speCtion, 13 , was done to see that the 
unit test plan had been fully executed. 
Some rework was required and the 
necessary changes were made. This 
step completed the coding operation. 
The study sample was then passed on 
to later proces,s operations consisting 

DESIGN 

Fig. 2. A study of coding productivity. 

of building and testing. 
Because errors were identified and 

. corrected in groups at 11 and 12, rather 
than found one-by-one during subse
quent work and handled at the higher 
cost incumbent in later rework, the 
overall amount of error rework was 
minimized, even within the coding op
eration. Expressed differently, con
sidering the inclusion of all 11 time, 12 

time, and resulting error rework time 
(with the usual coding and unit test 
time in the total time to complete the 
operation), a net saving resulted when 
this figure was compared to the no
inspection case. This net saving trans
lated into a 23 % increase in the pro
ductivity of the coding operation 
alone. Productivity in later levels was 
also increased because there was less 
error rework in these levels due to 
the effect of inspections, but the in
crease was not measured directly. 

The Hawthorne Effect 
An important aspect to consider in 

any production experiment involving 
human beings is the Hawthorne Effect. 
(This is a psychological phenomenon 
that often causes study participants to 
produce at levels above normal be
cause they know they are being 
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studied.) If this effect is not properly 
accounted for, it is never clear 
whether the effect observed is due to 
the Hawthorne Effect or to the newly 
implemented change in process. In 
this case a fully comparable control 
sample was selected at random from 
many pieces of work after the 11 and 
12 inspections were accepted as com
monplace. The difference in pro
ductivity between experimental and 
control samples was insignificant, 
while the coding rate for the experi
mental sample was approximately 
23 % higher than the preinspection 
average. 

38% fewer errors 
The only comparative measure of 

quality obtained was a comparison of 
the inspection study sample with a 
fully comparable piece of the op
erating system component that was 
produced similarly, except that walk
throughs . were used in place of the 11 

and 12 inspections. (Walk-throughs 
were the practice before implementa
tion of 11 and 12 inspections.) The pro
cess span in which the quality com
parison was made was seven months 
of testing beyond unit test after which 
it was judged that both samples had 
been equally exercised. The results 
showed the inspection sample to con
tain 38% fewer errors than the walk
through sample. 

Note that up to inspection 12 , no 
machine time has been used for de
bugging, and so machine time savings 
were not mentioned. Although sub
stantial machine time is saved overall 
since there are fewer errors to tes~ 
for in inspected code in later stages 
of the process, no actual measures 
were obtained. 

Inspections 
In the development of applications, 

inspections also make a significant 
impact. For example, an application 
program of eight modules was written 
in COBOL by two programmers in an 
insurance company. This program 
was inspected by teams of three to 
five participants. 

The only change introduced in the 
deVelopment process was the 11 and 
12 inspections. The program size was 
4,439 non-commentary source state
ments. 

An automated estimating program, 
which is used to produce the normal 
program development time estimates 
for all that company's programming 
projects, predicted that designing, 
coding, and unit testing this project 
would require 62 programmer days. 
In fact, the time actually taken was 
46.5 programmer days including in
spection meeting time. The resulting 

October, 1977 

Errors found Percent of total Process Operations per thousand errors found source statements 

Design 
I, inspection } Coding 38* 82 
12 inspection 
Unit test } Preparation for 8 18 

acceptance test 
Acceptance test 0 
Actual usage (6 mo.) 0 
Total 46 100 

* 51 % were logiC errors, most of which were missing rather than due to incorrect 
deSign. 

Table 1. Error detection efficiency. 

saving in programmer resources was 
25%. 

The inspections were obviously 
very thorough when judged by the in
spection error detection efficiency of 
82 % and the later results during test
ing and usage as shown in Table 1. 

The inspection rates achieved on 
these applications were four to six 
times faster than for systems program
ming. If these rates are generally ap
plicable, they would have the effect of 
making the inspection of applications 
programs much less expensive than 
for systems programs. 

Inspections are a formal, efficient, 
and economical method of finding 
errors in design and code. All instruc
tions are examined at least once in 
the conduct of inspections. Key as
pects of inspections are exposed in 
the following text by describing the 
11 and 12 inspection conduct and pro
cess. 10 , IT l' IT 2' Plo, PlIo and PI2 in-· 
spections retain the same essential 
properties as the 11 and 12 inspections 
but differ in materials inspected, num
ber of participants, and some other 
minor points. 

The people involved 
The inspection team is best served 

when its members play their particular 
roles, and assume the particular van
tage point of those roles. 

1. Moderator-The key person in 
a successful inspection. He must be a 
competent programmer but need not 
be a technical expert on the program 
being inspected. To preserve objectiv
ity and to increase the integrity of the 
inspection, it is usually advantageous 
to use a moderator from an unrelated 
project. The moderator must manage 
the inspection team and offer leader
ship. Hence, he must use personal sen
sitivity, tact, and drive in balanced 
measure. His use of the strengths of 
team members should produce a 
synergistic effect larger than their 
number; in other words, he is the 
coach. The duties of moderator also 
include scheduling suitable meeting 
places, reporting inspection results 
within one day,. and following up on 
rework. For best results the moderator 
should be specially trained. (This 

training is brief but very advan
tageous.) 

2. Designer-The programmer re
sponsible for producing the program 
design. 

3. Coder/Implementor - The pro
grammer responsible for translating 
the design into code. 

4. Tester - The programmer re
sponsible for writing and/or executing 
test cases or otherwise testing the pro
duct of the designer and coder. 

If the coder of a piece of code also 
designed it, he will function in the de
signer role for the inspection process; 
a coder from some related or similar 
program will perform the role of the 
coder. If the same person designs, 
codes, and tests the product code, the 
coder role should be filled as described 
above, and another coder-preferably 
with testing experience-should fill the 
role of tester. 

Four people constitute a good
sized inspection team, although cir
cumstances may dictate otherwise. 
The team size should not be artificially 
increased over four, but if the subject 
code is involved in a number of inter
faces, the programmers of code re
lated to these interfaces may profit
ably be involved in inspection. 

Scheduling inspections 
The total time per thousand lines 

of code to complete the in
spection process from overview 
through follow-up for 11 or 12 inspec
tions with four people is about 90 to 
100 man-hours for systems program
ming. Again, these figures may be 
considered conservative, but will serve 
as a starting point. Comparable figures 
for applications programming tend to 
be much lower. 

Because the error detection effi
ciency of most inspection teams tends 
to dwindle after two hours of inspec
tion but then picks up after a period 
of different activity, it is advisable to 
schedule inspection sessions of no 
more than two hours at a time. Two 
two-hour sessions per day are ac
ceptable. 

The time required for inspections 
and the resulting rework must be 
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.A little knowledge about 
cODlputers can be expensive. 

A lot can be free. 

-.. ~ •... '.'.~.' .. ~." ....... . 
!'T 
'%~ 

1. The inside story on how our full 
PRODUCT LINE makes the difference 
to you. 
Reader Service # 101 

4. Describes seven important SUP
PORT SERVICES that get systems 
up and running, then keep them there. 
Reader Service # 1 04 

7. How OEM's solve the dilemma of 
keeping their system costs down with our 
NOVA 3 COMPUTER FAMILY. 
Reader Service # 1 07 

136 

2. How Commercial ECLIPSE 
Systems answer the diverse demands 
business makes today on a data system. 
Reaper Service # 1 02 

3. The secret of having computer power where 
your business needs it. Our book on CS/40 
SMALL BUSINESS SYSTEMS tells. 
Reader Service # 1 03 

5. Find out how our Real-Time Disc 
Operating System SOFTWARE can get 
you on-line fast, and keep you there. 
Reader Service # 1 05 

8. What you need to know about getting 
everything for a DATA ACQUISITION 
and CONTROL system from one place. 
Reader Service # 1 08 

6. IT'S SMART BUSINESS to 
know how our way of doing business 
benefits our customers. 
Reader Service # 1 06 

9. The last word in microprocessor
based microNOV A systems with full 
16-bit NOVA architecture. 
Reader Service # 1 09 
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10. The amazing story behind our unique 
heuristic MULTI-PROGRAMMING 

. operating system. 
Reader Service # II 0 

13. A wealth of information about how 
our computers are being used in actual 
APPLICATIONS. 
Reader Service # 113 

16. What's the most you can expect to get from 
a mid-range mini today? What you get with 
an ECLIPSES/130-the standard setter. 
Reader Service # 116 

19. 1976was a very good year. Our 
ANNUAL REPORT could be 
good for you. 
Reader Service # 119 

October, 1977 

II . What to do when you need fast, 
fast access to MASS STORAGE. 
Reader Service # III 

14. Wonder what sets the benchmark 
for big performance computer systems? 
Wonder no more, it's ECLIPSE S/230. 
Reader Service # 114 

17 . You want terminals that work the 
same way you do ? You want the facts on 
our DASHER TERMINALS. 
Reader Service # 117 

12. NOVA 3 systems, software and 
support let you customize a system to 
your application . 
Reader Service # 112 

15. Is there a sensible way to use computers 
in DATA COMMUNICATIONS? 
The message comes through clear. 
Reader Service # 115 

18. Our whole SPARE PARTS 
catalog. They're too important to be 
kept a mystery. 
Reader Service # 118 

r-----------------------~ Mail to: Data General, Westboro, MA 01581 DM·lO • 

I 0 Yes, I'd like to pick your brains. Please send me the brochures I have circled. I 
I 0 I'm in a hurry. Have your sales representative bring in the brochures I have circled. I 
I Brochurenumbers: I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 I 
I Name Title I 
I ~q I 
I Address Tel. I 
I City State Zip I 
I Data General, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario. Data General, Europe, I 

15 Rue Le Sueur, Paris 75116, France, 50-006-06. Data General Australia, Melbourne (03) 82-1361. 

I © Nova and ECUPSE are registered trademarks of Data General Corp., 1977. DASHER is a trademark of Data General Corporation. I 

: •• Data General : 
L _ _ _ _ _ _ _ Its smart business. _ :.o,:,C:a~=o~~ 
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INSPECTING 

11 Logic 

Missing 

1. Are all constants defined? 

2. Are all unique values explicitly tested on input parameters? 

3. Are values stored after they are calculated? 

4. Are all defaults checked explicitly tested on input parameters? 

5. If character strings are created are they complete; are all delimiters 
shown? 

6. If a keyword has many unique values, are they all checked? 

7. If a queue is being manipulated, can the execution be interrupted: if 
so, is queue protected by a locking structure: can queue be destroyed 
over an interrupt? 

8. Are registers being restored on exits? 

9. In queueing/dequeuing should any value be decremented/incremented? 

10. Are all keywords tested in macro? 

11. Are all keyword related parameters tested in service routine? 

12. Are queues being held in isolation so that subsequent interrupting request-
ors are receiving spurious returns regarding the held queue? 

13. Should any registers be saved on entry? 

14. Are all increment counts properly initialized (0 or I)? 

Wrong 

1. Are absolutes shown where there should be symbolics? 

2. On comparison of two bytes, should all bits be compared? 

3. On built data strings, should they be character or hex? 

4. Are internal variables unique or confusing if concatenated? 

Extra 

1. Are all blocks shown in design necessary or are they extraneous? 

Table 2. Examples of what to examine when looking for errors at 11. 

scheduled and managed with the same 
attention as other important project 
activities. (After all, as is noted in 
Table 1, for one case at least, 82 % 
of the total errors reported were found 
by inspection.) If this is not done, the 
immediate work pressure has a ten
dency to push the inspections and/or 
rework into the barkground, postpon
ing them or avoiding them altogether. 
The result of this short term respite 
will obviously have a much more dra-

matic long term negative effect since 
the finding and fixing of errors is de
layed until later in the process (and, 
in some cases, after turnover to the 
user). Usually, the result of postpon
ing early error detection is a lengthen
ing overall schedule and an increased 
product cost. 

The first inspection 
Keeping the objective of each op

eration in the forefront of team activ-

!INSPECTION SPECIFICATION 

12 Test Branch 

Is correct condition tested (If X = ON vs. IF X= OF=:F="n 

Is (Are) correct variable(s) used for test 

(If X = ON vs. If Y = ON)? 

Are null THENs/ELSEs included as appropriate? 

Is each branch target correct? 

Is the most frequently exercised test leg the THEN clause? 

12 Interconnection (or Linkage) Calls 

For each linkage call to either a macro, SVC, or another module: 

Are all required parameters passed set correctly? 

If register parameters are used, is the correct register number specified? 

If the linkage is a macro, 

Does the in-line expansion contain all required code? 

No register or storage' conflicts between macro and calling module? 

If the linkage returns, do all returned parameters get processed correctly? 

Table 3. Examples of what to examine when looking for errors at 12. 
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ity is of paramount importance. Here 
is presented an outline of the 11 in
spection process operations. 

1. Overview (whole team) - The 
designer first describes the overall area 
being addressed and then the specific 
area' he has designed in detail-logic, 
paths, dependencies, etc. Documenta
tion of design is distributed to all in
spection participants on conclusion of 
the overview. (For an 12 inspection, 
no overview is necessary, but the par
ticipants should remain the same. 
Preparation, inspection, and follow-up 
proceed as for 11 but, of course, using 
code listings and'design specifications 
as inspection materials. Also, at 12 the 
moderator should flag for special 
scrutiny those areas that were re
worked since 11 errors were found and 
any other design changes made.) 

2. Preparation (individual) - Par
ticipants, using the design documenta
tion, do their homework to try to 
understand the design, its intent and 
logic. (Sometimes flagrant errors are 
found during this operation, but in 
general, the number of errors found is 
not nearly as high as in the inspection 
operation.) To increase their error de
tection in the inspection, the inspec
tion team should first study the ranked 
distributions of error types found by 
recent inspections. This study will 
prompt them to concentrate on the 
most fruitful areas. (ISee Tables 4 and 
5, p. 142.) Checklists of clues on find
ing these errors should also be studied. 
(See partial examples of these lists in 
Tables 2 and 3). 

3. Inspection (whole team) - A 
"reader" chosen by the moderator 
(usually the coder) describes how he 
will implement the design. He is ex
pected to paraphrase the design as ex
pressed by the designer. Every piece 
of logic is covered at least once, and 
every branch is taken at least once. 
All higher-level documentation, high
level design specifications, logic speci
fications, etc., and macro and control 
block listings at 12 must be available 
and present during the inspection. 

N ow that the design is understood, 
the objective is to find errors. (Note 
that an error is defined as any condi
tion that causes malfunction or that 
precludes the attainment of expected 
or previously specified results. Thus, 
deviations from specifications are 
clearly termed errors.) During the 
implementor's, or reader's discourse, 
most errors are found. Questions raised 
are pursued only to the point at which 
an error is recognized. It is noted by 
the moderator; its type is classified; 
severity (major or minor) is identi
fied, and the inspection is continued. 
Often the solution of a problem is ob
vious. If so, it is noted, but no specific 
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The Rapifax 100 
Electronic Mail System 

The mail is great if you've got \1 . 
time. A minimum of 24 hours 1 
and more likely 48 hours. If . 
your communication has time 
value and if you can't wait that 
long, the Rapifax 100 can 
send a letter size document 
almost anywhere in the world 
in 35 seconds. Smaller sized 
documents in as little as 
20 seconds. That's the kind 
of high speed throughput that 
makes electronic mail 
a reality ... today. 

Costs less than 
TELEX, TWX 
and telephone 
Telephone line costs increase 

with distance and length of time 
used. The Rapifax 100 makes 
your communications 
more effective because 
it can move a 200 word 
letter or hard copy infor
mation over voice grade 
lines at 1/4 to 112 the time 
and cost of phone 
calls, TELEX, or TWX. 

In addition, Rapifax has 
graphic capability. You can't 
send a written memo, signature, 
a copy original, or drawing 
by TELEX or TWX. 

CIRCLE 59 ON READER CARD 

RAPIFAX 
D Yes, I'd like to see a demonstration of the 
R 1 00 and a free systems survey to improve 
our business communications. 
D Send me more data on the Rapifax 100. 

NAME/TITLE 

COMPANY 

ADDRESS 

CITY 

STATE ZIP 

0107 

Cost justifiable at 
10·15 copies per day 

If you're sending 
a few facsimile copies 

a month, we're probably 
not for you. But if you're 

sending 10-15 copies 
a day, the Rapifax 100 

can transmit these 
copies at less cost than 

most conventional 
facsimile systems. 

I t pays to do business 
with the leader 

Rapifax is the leader in 
high speed facsimile systems. 

That's why, when we introduced 
the world's fastest facsimile 

transmission system three years 
ago we didn't just decide to rest 

on our laurels. Today, the 
Rapifax 100 is a reflection of our 

leadership and proven reliability in 
thousands of installations worldwide. 

Sure, one of these days, someone 
may match our speed and low cost. 

But, we're not going to sit around 
and wait. Neither should you. 
Just return the coupon today, 

or call toll-free, 800 631-1155. 
Rapifax Corporation, 

Seven Kingsbridge Road, 
Fairfield, New Jersey 07006 

2161 



The 
CRT terminal 

for the systems designer 
You can change it to fit 
your sy~tem-instead of 
vice versa. 

New microtechnology, new systems, 
new applications. It's all changing quickly. 
Our challenge: design a CRT terminal 
flexible enough to keep up with your ideas 
-one to help you make the most 
of your latest system, not compromise it. 

The 480/25 is the result. 

Need an intelligent 
CRT terminal? 

O.K. The 480/25 is an addressablel 
pollable intelligent CRT terminal that can 
accommodate a variety of protocols. It 
offers local editing, protected field formats, 
block transmission, and more. 

It can save time; no time-fill characters 
needed, even at 9600 bits per second. 

It offers cursor positioning by-and 
reporting to-the host computer. 
And, of course, it can store forms locally 
and automatically check formats. 

Need a cluster controller 
or a microcomputer? 

Fine. One 480/25 can control a series of 
terminals and also communicate with a 
host computer. Or, you can add a disc, 
a printer, and expanded memory to 
a 480/25-and you've created a true 
microcomputer with integrated CRT and 
keyboard. 

Etc., etc., etc. 
The fact is, combine your software and 

the right peripherals and you can have 
480/25 doing all kinds of handsprings for 
you. So instead of clamping a lid on your 
system, it can spring loose some great ideas. 

Get the details. 
It's easy, just ask. 

Call (213) 966-3511. Or write. 
CONRAC, 600 N. Rimsdale Avenue, 
Covina, CA 91722 

CCNRAC 
•••••••••••• •••••••••••• ••••••••••••• ••••••••••• 
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~~r 
PRESENTS 

THE INCOMPARABLE COMPATIBLE 

$59 "00 Delivered and Installed 
, ~ 3 to 5 Year Financing 

IBM Compatible Transmission Controller: 
IBM Bi-Sync communication ports 
4 ports up to 9,600 BPS each port 
or 3 ports up to 19,200 BPS each port 
or 1 port 56,000 BPS 
or any combination. 

Emulates IBM SDA II and IBM TYPE III -iliiiif1~1 ASCII or EBCDIC, Dual Code, 
Transparency, Auto Poll, Auto Answer. 

Languages: 
COBOL 
FORTRAN 
RPG-II 
ASSEMBLER 

~';'~GEand ~~~::::::~~::::::::~_12 UTlllTms7 
Video Display: 
1920 Character Screen 
IBMf1052 console compatibility 

IBM CPU: 

IBM Systems Software: 
Disc operating, Tape 
operating, Basic operating 
and OS operating systems 
available. 

IBM Compatible Card Reader: 
600 Card per minute 

:li----.,--...:::? .... ,,---- IBM Compatible 
Printer: 
600 Line per minute 
Also available 1550 line 
per minute printer 

IBM Compatible liD 
Controller: 

..-----;r.:...-.--~--JIL Equivalent to 3-IBM 2821-5's 
THIS CONTROLLER WILL 
DRIVE SEVEN 1500 
LPM PRINTERS 
SIMULTANEOUSLY AS 
DELIVERED BY DPF 

64K of memory 
Selector Channel 
Storage Protect 

DPF Compatible Memory available 
up to one megabyte completely 
contained inside the IBM CPU. From 
a quarter megabyte at $27,000 
additional to a full megabyte 

Disc Drives for a Disc Operating 
System 21 megabytes with 
controller only $2900. 
Other disc sizes available. 

only $57,000 additional. 

DPF'S IBM COMPATIBLES HAVE THE COM
PACTNESS OF MICROPROCESSOR DESIGN 

~ D 
PRINTER 

CARD READER 
AND 

2821 ~ CONTOLE. 
0 D D 
2501 

1403 CRT 
CONSOLE TRANSMISSION 

2701 CONTROLLER 

PRESENT IBM DESIGN NEW DPF MICROPROCESSOR 
DESIGN 

COMPARE THESE REQUIREMENTS IBM DPF 

FLOOR SPACE REQUIREMENTS: 320 Sq. Ft. 150 Sq. Ft. 

AIR CONDITIONING REQUIREMENTS: 23,790 BTU 15,000 BTU 

POWER REQUIREMENTS: 8.57 KVA 5.50 KVA 

~L1f 141 Central Park Avenue South 
Hartsdale, New York 10530 

(914) 428-5000 
INCORPORATED 

The facts above speak for themselves. For only $59,200 DPF 
delivers and installs for you more real computer power, more real 
telecommunications capacity, and enormously more software and 
support than any other comparable computer system. No mini and 
no maxi can offer you anything comparable at this price. And DPF 
will deliver in 60 days. 

No matter how you look at it, it's a gift from DPF. 

DPF, a Fortune 500 company, is the largest independent com
puter leasing company in the country with a computer portfolio 
in excess of $450 million, at original cost. 

DPF, Inc. 0 141 Central Park Ave., South 0 Hartsdale, NY 10530 
Sounds like the only way to go. Fill in the coupon below or call DPF collect 
at (914) 428-5000. Ask for the Compatibles. 

NAME 

TITLE 

COMPANY 

ADDRESS TEL. 

CITY STATE ZIP 
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INSPECTING 

Cause of Error 
Error type Missing Wrong Extra Errors Error 0/0 

Logic 33 49 10 92 31 

Design Errors (Missed 31 32 14 77 26 
by Design Inspection) 

Prologue/Prose 25 24 3 52 17 

Control Block-Usage 3 21 1 25 8 

Linkage Calls 7 9 3 19 6 

Maintainability 5 7 2 14 5 

Performance 3 2 5 10 3 

Test & Branch 2 5 7 2 

Register Usage 4 2 6 2 

Error count 113 151 38 302 100 

Error % 37% 50% 13% 

Table 4. A distribution of code inspection error types. 

solution hunting is to take place dur
ing inspection. The inspection is not 
intended to redesign, evaluate alter
nate design solutions, or to find solu
tions to errors; it is intended just to 
find errors! (A team is most effective 
if it operates with only one objective 
at a time.) 

Within one day of conclusion of the 
inspection, the moderator should pro
duce a written report of the inspection 
and its findings to ensure that all 
issues raised in the inspection will be 
addressed in the rework and follow
up operations. 

4. Rework-All errors or problems 
noted in the inspection report are re
solved by the designer or coder/im
plementor. 

5. Follow-up-It is imperative that 
every issue, concern, and error be en
tirely resolved at this level, for they 
get more expensive to correct as time 
goes on. It is the responsibility of the 
moderator to see that all issues, proh-

lems, and concerns discovered in the 
inspection operation have been re
solved by the designer in the case of 
11 or the coder/implementor for 12 in
spections. If more than 5 % of the 
material has been reworked, the team 
should reconvene and carry out a 
100% reinspection. Where less than 
5 % of the material has been re
worked, the moderator, at his discre
tion, may verify the quality of· the 
rework himself or reconvene the team 
to reinspect either the complete work 
or just the rework. 

In Operation 3 above, it is one thing 
to direct people to find errors in de
sign or code. It is quite another prob
lem for them to find errors. Experi
ence has shown that people have to 
be taught or prompted to find errors 
effectively. Therefore, it is prudent to 
condition them to seek the high
occurrence, high-cost error types (see 
Tables 4 and 5), and then describe 
the clues that usually betray the pres-

Cause of Error Total 
Error type Missing Wrong Extra Errors Error % 

Logic 126 57 24 207 43 

Prologue/Prose 44 38 7 89 19 

Control Block-Usage 18 17 1 36 ~}12 Control Block-Def 16 2 18 

Linkage Calls 18 9 27 ~} 8 Linkage Reqts 4 5 2 11 

Other 15 10 10 35 7 

Test & B~anch 12 7 2 21 4 

Maintainability 8 5 3 16 3 

Return Code/Msg 5 7 2 14 3 

Performance 1 2 3 6 1 

Error count 267 159 54 480 100 

Error % 56% 33% 11% 100% 

Table 5. A distribution of design inspection error types. 
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ence of each error type (see examples 
in Tables 2 and 3). 

One approach to getting started 
may be to make a preliminary inspec
tion of a design or code that is felt 
to be repr'esentative. of the program 
to be inspected. Obtain a suitable 
quantity of errors, and analyze them 
by type and origin, cause, and salient 
indicative clues. With this information, 
an inspection specification may be 
constructed. This specification can be 
amended and improved in light of new 
experience and serve as an ongoing 
directive to focus the attention and 
conduct of inspection teams. 

Inspections have been successfully 
applied to designs that are specified in 
English prose, fl 0 w c h art s , HlPO, 

(Hierarchy plus Input-Process-Out
put), and PIDGEON (an English prose
like meta language). 

The first code inspections were con
ducted on PL/S and Assembler. Now 
prompting checklists for inspections 
of Assembler, COBOL, FORTRAN, and 
PL/I code are available. 

One of the most significant benefits 
of inspections is the detailed feedback 
of results on a relatively real-time 
basis. The programmer finds out what 
error types he is most prone to make, 
their quantity, and how to find them. 
This feedback takes place within a 
few days of writing the program. Be
cause he gets early indications from 
the first few units of his work in
spected, he is able to show improve
ment, and usually does, on later work 
even during the same project. In this 
way, feedback of results from in
spections must be counted for the pro
grammer's use and benefit: they 
should not under any circumstances 
be used for programmer performance 
appraisal. 

Skeptics may argue that once in
spection results are obtained, they will 
or even must count in performance 
appraisals, or at least cause strong 
bias in the appraisal process. The au
thor can offer in response that inspec
tions have been conducted over the 
past three years involving diverse pro
jects and locations, hundreds of ex
perienced programmers, and tens of 
managers, and so far he has found no 
case in which inspection results have 
been used negatively against program
mers. Evidently no manager has tried 
to "kill the goose that lays the golden 
eggs." 

A preinspection opinion of some 
programmers is that they do not see 
the value of inspections because they 
have managed very well up to now, 
or because their projects are too small 
or somehow different. This opinion 
usually changes, after a few inspec
tions, to one of acceptance. The qual-
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Even though RSC ... Raytheon Service 
Company ... is part of one of the world leaders in 
electronics, we're still small enough to be personally 
involved in decisions to be made on site. Not only 
that but when technical expertise is needed from one 
of our other regions, I get that help and fast. It's this 
kind of response within our company that says so 
much about how we respond to our customer. 

As a regional manager I'm pleased to 
encourage field engineers' involvement with our 
customers. It's a fact th~t field engineers have more 

account responsibility at Raytheon than with any 
other company in the business. 

It's team work and it's one reason why RSC 
is the fastest growing service company in the country. 
For some of the other reasons, call me collect at 
my office in Fountain Valley, CA. My number is 
714-540-8935. Orcall Mike Messina, National Sales 
Manager at 617-272-9300 ext. 474. 

Raytheon Service Company, Two Wayside 
Road, Burlington, Massachusetts 01803. 

t:AYTH EO~ Raytheon Service Company 
CIRCLE 14 ON READER CARD 

~~Raytheon says the man 
on the site can 

make the decision;' 
Ken Rosser 
Regional Manager 



INSPECTING 

OPERATION 2 

RESULT: ONE·TIME IMPROVEMENT DUE TO ERROR REMOVAL IN PROPORTION TO ERROR DETECTION EFFICIENCY OF WALK· 
THROUGH 

OPERATION 1 

• FIX PROCESS HOLES 

• FIX SHORT TERM PROBLEMS 

• ERROR FEEDBACK FOR 
LEARNING EACH /ALL 
PROGRAMMERS 

• SPECIAL REWORK 
OR REWRITE 
RECOMMENDATIONS 

... FEED·BACK 

(A) 

OPERATION 2 

• ERROR PRONE 
MODULES 
-RANKED 

• ERROR TYPES 
DISTRIBUTION 
-RANKED 

• NUMBER OF ERRORS / 
K. LOC COMPARED TO 
AVERAGE 

FEED· FORWARD 
~ 

FOR 
SPECIAL 

AITENTION 

• LEARNING INPUT FOR 
INSPECTORS AND 
MODERATORS 

RESULTS: ONE TIME IMPROVEMENT 
+ ITERATIVE IMPROVEMENT 
DUE TO IMPROVEMENTS IN 
OPERATION 1, I, AND OPERATION 2 
ENABLED BY ANALYZED 
FEED·BACK/FORWARD + 

(. • WHAT ERROR TYPES TO 
LOOK FOR 

(. • BEITER WAYS TO 
ERROR DETECTION EFFICIENCY 
IMPROVED FOR REASONS FIND EACH ERROR TYPE SHOWN AS (. 

• DETAIL ERROR 
FOLLOW·UP 

• NUMBER OF ERRORS/ 
INSPECTION HOUR 

•. NUMBER OF LOC 
INSPECTIONS/HOUR 

(B) 

Fig. 3. (A) Walk-through process. (8) Inspection process. 

ity of acceptance is related to the 
success of the inspections they have 
experienced, the conduct of the trained 
moderator, and the attitude demon
strated by management. The accept
ance of inspections by programmers 
and managers as a beneficial step in 
making programs is well-established 
among those who have tried them. 

Inspections and walk-throughs 
Walk-throughs are practiced in 

many different ways in' different 
places, with varying regularity and 
thoroughness. This inconsistency caus
es the results of walk-throughs to 
vary widely and to be. nonrepeatable. 
Inspections, however, having an estab
lished process and a formal procedure, 
tend to vary less and produce more 
repeatable results. Because of the 
variation in walk-throughs, a compari
son between them and inspections is 
not simple. 

Fig. 3A describes the process in 
which a walk-through is applied. 
Clearly, the purging of errors from' 
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the product as it passes through the 
walk-through between Operations 1 
and 2 is very beneficial to the product. 
In Fig. 3B, the inspection process 
(and its feedback, feed-forward, and 
self-improvement) replaces the walk
through. The notes on the figure are 
self-explanatory . 

Inspections are also an excellent 
means of measuring completeness of 
work against the exit criteria that 
must be satisfied to complete project. 
checkpoints. (Each checkpoint should 
have a clearly defined set of exit cri
teria. Without exit criteria, a check
point is too negotiable to be useful for 
process control.) 

The most marked effects of inspec
tions on the development process is 
to change the old adage that "design 
is not· complete until testing is com
pleted," to a position where a very 
great deal must be known about the 
design before even the coding is be
gun. Although great discretion is still 
required in ,code implementation, more 
predictability and improvements in 

schedule, cost, and quality accrue. 
However, the old adage still holds true 
if one regards inspection as a means 
of testing. 

Inspecting modified code 
Code that is changed in, or inserted 

in, an existing module either in re
placement of deleted code or simply 
inserted in the module is considered 
modified code. By this definition, a very 
large part of programming effort is 
devoted to modifying code. (The addi
tion of entirely new modules to a sys
tem count as new, not modified, code.) 
Some observations of errors per thou
sand statements of modified code show 
its error rate to be considerably higher 
than is found in new code. 

Since most modifications are small 
(say, 1 to 25 instructions), they are 
often erroneously regarded as trivially 
simple and are handled accordingly; 
the error rate goes up, and control is 
lost. In the author's experience, all 
modifications are well worth inspect
ing from an economic and a quality 
standpoint. A convenient method of 
handling changes is to group them to 
a module or set of modules and con
vene the inspection team to inspect as 
many changes as possible. But all 
changes must be inspected! 

Inspections of modifications can 
range from inspecting the modified in
structions and the surrounding in
structions connecting it with its host 
module, to an inspection of the entire 
module. The choice of extent of in
spection coverage is dependent upon 
factors such as the percentage of 
modification and the pervasiveness of 
the modification. 0. 

Michael E. Fagan has been with 
IBM since 1964 and is currently a 
senior programmer-manager at the 
IBM Kingston Development Center. 
Over the past five years he has 
managed programming methodolo
gy and programming process de
partments, and has been deeply in
volved in programming technique 
and process development and eval
uation. Mr. Fagan developed the 
use of inspections for program de
sign and code. 
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news in perspective 

Antitrust 

IBM Trial No Longer an"Anachronism" 
Recent testimony focuses on competition as it is today and 
IBM goes along. Or is colossus setting a trap? 

Addressing a company stockholders' 
meeting late last April, IBM . chairman 
Frank T. Cary dismissed the Justice 
Dept. antitrust suit against IBM as an-
cient history. . 

"In light of all the changes that have 
taken place and are still taking place in 
our industry," Cary noted, "the .. .law
suit is an anachronism. This lawsuit was 
brought in 1969. It was based on alleged 
IBM actions prior to that time. Since this 
was-and is-a dynamic industry, the suit 
was really out of date on the day it was 
filed." 

Despite Cary's '''anachronism'' label, 
the focus of the Justice Dept. case has 
been shifting steadily to the present 
tense for some time as testimony in
creasingly focuses on IBM'S current 
practices rather than the giant's role in 
dominating the industry in the late 
1960s and early 1970s. 

CDC's examples 
Called to the stand as one of a succes

sion of Justice Dept. witnesses, v.p. Gor
don R. Brown, for example, repeatedly 
offered recent examples of how IBM'S 
allt::ged policies of preannouncing new 
products and threatening to take away 
engineering support from users thinking 
of going to other peripheral vendors 
had worked to the detriment of CDC. 
Among other things, the 42 year old 
Brown, who heads CDC'S peripheral 
products operation and is himself a 
former IBM sales rep, charged: 

• that in 1975 CDC lost the chance to 
replace a substantial quantity of IBM pe
ripherals at Montgomery Ward in Chi
cago when IBM informed Ward its engi
neering support would be significantly 
reduced if Ward signed the CDC con
tract; 

• that in July 1976, CDC proposed a 
200MB disc system to Xerox and that 
soon after the proposal was made, IBM 
reps told Xerox IBM was about to an
nounce software support for its 3350 
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GORDON R. BROWN 
IBM still pressures dp users and 

dominates the market. 

disc drives~a revelation that caused 
Xerox to terminate negotiations with 
CDC, Brown said; and 

• that in recent months all large IBM 
users have been made aware of rumors 
that IBM would shortly make a major 
add-on memory announcement
rumors, Brown claims, which made 
it virtually impossible to sell any other 
memory to such users. 

The Sollae case 
But the court's willingness to hear tes

timony involving recent events was vi
vidly underscored by something that oc
curred while Brown was actually testify
ing. A French CDC customer-a concern 
called Sollac-had been given an ad
vance peek at IBM'S not yet announced 
3350 enchancement when one of its rep-

resentatives toured IBM'S San Jose pe
ripheral operation, Brown claimed. 

The day after he made this allegation, 
Brown told the court he'd received a call 
from CDC'S headquarters saying that 
Sollac had just been contacted by IBM 
about Brown's testimony~ Embar
rassed-and concerned about losing his 
job-the Sollac rep reportedly had tele
phoned CDC'S French office after the 
IBM visit, and told CDC he didn't wish 
Sollac to be further involved in the liti
gation. Moreover, he was entirely re
examining Sollac's dealings with CDC. 

Ultimately, CDC lost the Sollac busi
ness-a situation that typified IBM'S abil
ity to pressure dp users and dominate 
the market, Brown maintained. 

A subsequent witness, Arthur D. Little 
consultant Frederic G. Withington, also 
focused heavily on recent developments 
during the course of his 21-day testimo
ny, perhaps the most comprehensive 
and detailed of any witness who has yet 
taken the stand. 

As a consultant who has worked with 
most of the major vendors as well as 
many major users in the dp industry, 
Withington repeatedly offered first 
hand insights into IBM'S marketing tac
tics. He chronicled, for example, how a 
number of 360 users-Aetna Life, Chase 
Manhattan Bank, and others-were 
forced to migrate to 370s in order to 
obtain 3330 disc drives after the 3330s 
were announced. 

Converted for disc drives 
And more recently he detailed how 

370 users like Aetna and Hughes Air
craft Corp., which had real memory 
operating systems, necessarily needed to 
convert to virtual in order to obtain 
3350s, which are offered only in con
junction with virtual operating systems . 

Perhaps the most interesting area 
Withington touched upon, however, was 
current competition in the general pur
pose market, particularly between IBM 
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and Amdahl. 
In 1974, Withington explained, he 

was called in by Amdahl to do a study 
on the possible market for Amdahl's 
machines. Working directly with Gene 
Amdahl and company president Eugene 
White, Withington targeted potential 
sites for Amdahl machines. Subsequent
ly, in 1976, Withington performed a sec
ond study in connection with the initial 
underwriting of Amdahl stock, working 
on behalf of the underwriters who want
ed Withington to ass~ss possible IBM 
counteractions to Amdahl's product of
ferings. 

These counteractions came, Withing
ton stated, with IBM'S 3033 announce
ment and the sharp price reductions. on 
the 158 and 168 systems in May of this 
year. 

Inducement not to migrate 
"My judgment about the relationship 

of the 3033 to the migration of IBM'S 
customers is (that it is an) attempt to 
induce them not to migrate to the Am
dahl 470V /6," Withington told the 
court. 

The configuration of the 3033-a sin
gle processor, 12 channels, three levels 
of memory-was exactly the same as the 
470 V /6, he noted, and significantly dif
ferent from the more modular configu
rations of IBM'S other processors. "I think 
that it is not accidental," Withington 
said of the similarity. "Also, the ex
tremely sharp ... historically unprece
dented improvement in price/perfor
mance offered by the 3033 combined 
with direct price cuts in the predecessor 
models, which is also nearly unprece
dented, seems to me to be logically as
sociated with the high degree of success 
Amdahl Corp. had had in its first year 
of selling plug-compatible central pro
cessors to IBM users." 

Withington further pointed out that 
the third component of IBM'S May an
nouncement, the MVS extension, was a 
software improvement-it enabled MVS 
functions to be partially loaded into mi
crocode and consequently allows the 
system to run faster-that was unavail
able to Amdahl users since the Amdahl 
machines don't use microcode. 

In summary Withington maintained 
IBM'S May announcements constituted a 
direct effort on the part of IBM to knock 
Amdahl out of the box. "These an
nouncements were, at least in substan
tial part, related to competitive counter
action against Amdahl," he stated. 

Present events 
The thrust of IBM'S cross-examination 

of Withington also was directed largely 
at present events. In an attempt to es
tablish how competitive today's market
place had become vis-a-vis that of 10 
or 12 years ago, IBM attorney Ron Rolfe 
had Withington detail the incursion of 
mini vendors like DEC into the general 
systems market. And at Rolfe's behest, 
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ANTITRUST REPORT 
The Justice Dept.'s antitrust trial enters 
its 41st month in October, and only the 
government's case has been heard so 
far. This report on recent develop
ments in the case is one of a series on 
antitrust developments affecting the 
computer industry. A report on the 
"West Coast Cases" begins on page 
148. And the government's antitrust 
suit against AT&T is brought into focus 
on page 148 in a story examining the 
impact of Attorney General Griffin 
Bell's comment that the issue should 
be examined in the Congress. :ff: 

Withington outlined the evolution of 
distributed networks and the impact 
this mini-intensive phenomenon has 
had on the shape of the dp market. 

Rolfe also drew heavily from recent 
developments in the PCM and cpu area, 
all but introducing headlines out of the 
papers and introducing the day's in
dustry news as evidence. 

Was Withington aware of the Hel!
National Semiconductor systems? 
"Yes," Withington answered. What 
about Hers additional systems. "Yes," 

IBM's May announcements 
constituted a direct effort 
on the part of IBM to knock 
Amdahl out of the box. 

Withington responded again. 
"Since ... June 10 ... a subsequent an
nouncement has been made of a larger 
machine manufactured by Hitachi in 
Japan and to be marketed by Hel." 

And was the Hitachi machine (the 
As-6) competitive with IBM? With the . 
168, Withington explained. 

Did Withington know about Nippon 
Electric's U.S. subsidiary announcing a 
3350 type disc at the National Computer 
Conference? Did he have any under
standing as "to whether Memorex has 
announced a memory for the 3701158 
central processing unit recently?" 

"Yes, I believe I am aware of that 
announcement," said Withington. 

National's announcement 
"Do you have an understanding that 

National Semiconductor has announced 
a memory called Multisystem Bridge 
Memory which adapts to the entire 370 
line up to the 168?" 

"No, I regret I have no knowledge of 
that," Withington admitted. 

What about Cambridge Memories' 
announcement of a 16MB memory for 
158s? Yes, Withington knew about 
that. Was he aware that Electronic 
Memories and Magnetics had an
nounced an add-on memory for the 148? 

"No, I am not," Withington respond
ed. "I do not recall seeing that an
nouncement. I might note that to a 
degree these purportedly recent an
nouncements are within recent weeks; 
I am out of date largely because of this 
proceeding. " 

Finally, Judge David Edelstein in
structed Rolfe that unless Withington 
indicated "he has sonie awareness of 
current announcements, or that he has 
seen any," Rolfe couldn't inquire about 
them. But the real question as the trial 
unfolds is not what new developments 
will or will not be included, but why the 
court is allowing these developments to 
become a central topic at all. 

Everybody benefits 
In a way all parties stand to benefit 

from this shift to the present tense. Jus
tice can focus on the 3033 as a machine 
designed to drive Amdahl out of busi
ness. IBM can portray itself as currently 

FREDERICK G. WITHINGTON 
IBM's competitive counteraction against 

the Amdahl Corp. 

besieged by a horde of mini vendors 
and new threats in the PCM and cpu 
areas. And Judge Edelstein has coun
tered Cary's charges of conducting an 
exercise in ancient history by opening 
up the trial and making it relevant to 
the industry as it is today. 

But some observers feel that Edelstein 
may have inadvertently fallen into an 
IBM trap. When Justice completes its 
presentation sometime late this fall, if 
the schedule holds, it's likely IBM will 
move for dismissal. 

The grounds? By expanding the scope 
of the trial beyond the 1969 filing date 
and Justice's 1972 limit of discovery and 
into the present, the Court has exceeded 
its jurisdiction, and defeated its own 
purpose-exactly as IBM intended it to. 

-Laton McCartney 

147 



news in perspective 
some complexity to each of those two 
cases," the attorneys continued, "and 
since the saving of time which would 
result as opposed to having two separate 
trials is quite questionable, we submit 
that consolidating those two cases would 
not serve any worthwhile purpose." West Coast Cases 

Not Over Yet 
IBM still has yet to lose an antitrust case, 
and no jury, as yet, has come to grips 
with the antitrust issues in cases involv
ing the computer goliath. 

But one jury did uphold charges 
against IBM-charges that the firm inter
fered with the business of Forro Preci
sion Inc. while investigating an alleged 
theft of trade secrets. The jury awarded 
$2.7 million in general damages to 
Forro. . 

The same five women, one man jury 
apparently felt Forro did misappropriate 
IBM trade secrets, as it awarded IBM 
$260,777 on that charge. 

But it couldn't decide whether the 
Woodland Hills, Calif., computer parts 
manufacturer had been the victim of 
monopolistic practices on the part of 
IBM. 

The Forro case was the first of the 
so-called West Coast cases to get into 
the hands of a jury. All complainants 
had wanted jury trials. 

CalComp optimistic 
The first of the cases to go to trial, 

that of California Computer Products 
versus IBM, ended in a directed verdict 
in IBM'S favor by Federal Judge Ray 
McNichols. CalComp appealed this ver
dict to the Ninth Circuit Court of Ap
peals and, at writing, was optimistic it 
would be granted a new trial, particu
larly in light of a decision by the same 
court in the Greyhound Computer 
Corp.'s antitrust case against IBM (Sep
tember, p.276). 

This case, similarly ended by a direct
ed verdict by Judge Walter E. Craig, has 
been ordered retried by the Ninth Cir
cuit Court. The court has had this case 
under consideration for five years. Cal
Comp's trial lawyer, Maxwell Blecher, 
feels his client's appeal will be acted on 
much more rapidly becaus·e of the 
ground work done in the Greyhound 
case. 

Judge McNichols, possibly influenced 
by the circuit court's decision in the 
Greyhound case, denied an IBM motion 
for a directed verdict in the Forro case. 

Forro wants retrial 
Forro's attorney, Joseph M. Alioto, 

son of a former San Francisco mayor, 
said he will ask for a retrial of Forro's 
antitrust allegations. He also said he 
·would ask that the award to IBM on the 
trade secrets issue be thrown out on 
grounds the evidence failed to support 
the verdict. 

Next up among the West Coast cases 
is that of Memorex Corp., scheduled to 
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begin in January, also before Judge Mc
Nichols. Memorex attorneys, respond
ing to an IBM motion asking consoli
dation of portions of its case with that 
of another plaintiff, Transamerica Com
puter Corp., a subsidiary of Transameri
ca Corp., called IBM "an experienced 
violator of the antitrust laws." 

IBM, said the Memorex lawyers in a 
memorandum, "now seeks to defend 
that violation of antitrust laws by having 
the court emasculate the plaintiffs 
cause of action by dissecting that cause 
of action and then killing off the pieces 
that make up the cause of action one 
at a time." 

The Memorex attorneys noted that 

The same jury apparently 
felt Forro did 
misappropriate IBM trade 
secrets. IBM was awarded 
$260,777. 

"Transamerica is a leasing company, 
not a manufacturer. Memorex, on the 
other hand, has been a manufacturer of 
both systems and peripherals. Accord
ingly, the position in the market of the 
two plaintiffs is different, and the effect 
of the IBM acts here involved on these 
two plaintiffs was different due to their 
different posture." 

"The consolidation of the Trans
america and Memorex cases would add 

Three common Issues 
IBM lawyers had contended that there 

were three common issues in the Me
morex and Transamerica cases wh.ich 
also are common to suits brought by 
Hudson General and DPF Corp. These, 
said the IBM attorneys, include charges 
that: introduction of IBM'S fixed term 
plan or extended term plan represented 
an act of monopolization; and that IBM'S 
new product announcements in August 
of 1972 represented an act of monopoli
zation. 

The Memorex case at one time had 
been scheduled to be heard with that 
of Forro, but the two California firms 
were successful in having them severed. 
It seemed likely at writing that IBM'S lat
est request for consolidation would not 
be granted and that both Memorex and 
Transamerica would have their respec
tive days in court. 

No date for the Transamerica case 
had been set by mid-September. A 
Transamerica attorney has indicated 
that this case "lays great emphasis on 
the financial aspects of IBM'S pricing ac
tivities, on their profit margins before 
and after price changes, and on whether 
or not some of these changes were 
below cost." 

And so, like the federal case, the West 
Coast cases are far from over. * 

AT&T Case: For the 
Courts or Congress? 
Attorney General's comments pose vexing morale problem 

The Justice Dept. has a vexing morale 
problem on its hands. And it's on the 
minds of every disheartened anti truster 
who has been diligently working on the 
trouble-ridden lawsuit against AT&T, 

which has been dragging on for nearly 
three years. "This case," according to 
one bitter Bell battler, "has been bom
barded by so many internal as well as 
external problems that AT&T couldn't 
have prayed for a better series of 
plagues." 

One of the more devastating blows to 
the dispirited AT&T antitru~t troops came 
"like a shot out of the dark" in late Au
gust when a telltale transcript of a For
tune magazine interview with Attorney 
General Griffin B. Bell was released. In 
the interview Bell nonchalantly, and ap
parently without too much forethought, . 

repeatedly maintains that the issues that 
spawned the telephone company suit 
could be better handled by Congress. 

While admitting that he "hasn't stud
ied the telephone case that carefully," 
he also argues that large antitrust cases 
such as AT&T maybe shouldn't be tried 
in the courts. Instead, he recommends 
that they be resolved by the legislative 
branch in the form of a hearing. But he 
also acknowledges that Congress isn't 
"set up to handle any such thing as that. 
And they might not want to." And that's 
an understatement. 

Already has Its hands full 
Not only is Congress unwilling to 

handle such a complicated and messy 
issue (as attested to by the lack of sup
port in rece_nt years for former Sen. Phi-
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lip Hart's industrial reorganization bill), 
but it also feels it has its hands full try
ing to tackle a rewrite of the antiquated 
Communications Act of 1934. Govern
ment sources speculate that if and when 
such a bill gets through it could have 
an impact on the fed's antitrust litiga
tion. And that's exactly what Ma Bell 
is pushing for. 

Other lawyers argue that the Attorney 
General's theory legally makes good 

ATTORNEY GENERAL GRIFFIN B. BELL 
He wonders if Congress, not the courts, 
should try antitrust case against AT&T. 

sense. "Bell is absolutely right from a 
legal point of view," insists one Wash
ington lawyer. "What could be worse 
than looking forward to another trial 
like IBM except twice as big and twice 
as long?" 

Industry spokesmen, afraid of the 
company's potential political clout on 
Capitol Hill, are unnerved by the pros
pect of sending the case to Congress. 
Aside from the sticky procedural and 
Constitutional issues inherent in such a 
precedent, they worry about an un
leashed AT&T that could pull powerful 
political strings. Computer and Com
munications Industry Assn. head Jack 
Biddle is adamant: "I don't think Con
gress should undertake a specific 
determination of the structure of the 
telephone industry because of the all 
pervasive political power of AT&T." 

But other antitrust followers contend 
that decisions on major industry struc
ture shouldn't always be left up to the 
courts. One high Justice official concedes, 
"Congress is a hell of a lot more a dem
ocratic body than one district court 
judge. Unfortunately, as an abstract 
matter of political science," he pragmat
ically adds, "it sounds a lot better than 
it does when you look at it in the real 
world." 
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Bell's ignorance 
And the "real world" IS Just where 

AT&T is and also where, according to the 
Justice complaint, the giant communi
cations monolith has wielded "exclu
sionary and unfair" marketing tactics to 
bolster its illegal monopoly of the tele
communications services and related 
equipment markets. The case then, con
trary to what A-G Bell maintains, is 
clearly not "structural" but a case "re
plete with good old antitrust conduct," 
asserts one government trustbuster. Jus
tice insiders confide that Bell's "outspo
ken" and "unfortunate" remarks on the 
case were a result of his "phobia" about 
large, uncontrollable litigative battles of 
this type, and an understandable igno
rance of the AT&T case in particular. 
This is also coupled, claims one source, 
with his propensity "to shoot off his 

Industry spokesmen, 
unnerved over prospect of 
sending the case to 
Congress, worry that AT&T 
could pull powerful political 
strings. 

mouth when he doesn't know exactly 
what he's talking about." 

"He's got the loosest pair of lips," re
veals one top anti truster, "I think I've 
ever seen on an A-G.:' Another antitrus
ter, a lawyer woking on the case, com
ments even more pointedly on Bell's 
outspokenness: "I was as appalled at 
that transcript (of Bell's interview) as I 
was at some of the Nixon tapes. The 
only difference was the absence of four 
letter words." 

Not too big 
Apparently Bell's candid theorizing 

on the AT&T suit didn't go over big ei
ther with newly confirmed Antitrust 
Div. chief John Shenefield. Attempting 
to minimize the damage from Bell's 
blunder, the 38 year-old antitrust boss 
has taken a hard-nose stand on prose
cuting the case. "We cannot shrug our 
governmental shoulders and say that 
some cases are too big to touch," he de
clared last month. 

Jus tice insiders confirm that the 
boyishly handsome antitrust head 
means to stand by his commitment to 
litigate and win the AT&T suit in as short 
a period of time as possible. "He's a 
much more result-oriented and aggres
sive person than we've had in that job 
for the pa~t 10 years," affirms one Jus
tice source. Deputy antitrust chief Joe 
Sims agrees. He says of his boss: "Shen
efield has more at stake here than any
body else ... and for him not to perform 
on the major case in the division would 
be very bad for his credibility. I don't 
think there's any incentive at all on his 
part to do anything but the best job he 

can do with the AT&T case." 
Unfortunately, Shenefield's and other 

top anti trusters' way of doing the "best 
job" on the bogged down lawsuit didn't 
completely mesh with what the actual 
staff on the case thought was the best 
way of running the show. This led to 
what Sims calls a "philosophical con
flict" which led to Verveer's untimely 
departure last month to greener pastures 
at the Federal Trade Commission's 
Bureau of Competition. 

There are various conflicting reports 
coming out of Justice on the Verveer 
catastrophe. But it all seems to boil 
down to the" plain fact that Verveer's 
approach to running the monstrous case 
wasn't in line with what the antitrust 
brass professed to want to see done with 
it. One of these officials contends that 
the government's chief AT&T counsel 
was a victim of the "big case syndrome" 
which is characterized, he says, by over
litigation and a preoccupation with "the 
no stone unturned" methodology. 

Another top anti truster close to the 
disgruntled counsel claims the heart of 
the dispute centered around V erveer's 
belief that the case would entail massive 
discovery efforts, pegged at somewhere 
near 10 million documents. The source 
also complains of Verveer's "unreason
able and unnecessary" demands for 
money to get a computer and 250 peo
ple to screen and code documents. "But 
as far as I was concerned," he protests, 
"we didn~t need a computer and we 
didn't need 250 people because we 
weren't going to have anywhere near 10 
million documents." 

An IBM-like farce 
Verveer's tactics, according to the 

source, "would have inevitably meant a 
decade of preparation and trial." They 
would have also, he insists, turned the 
case into an "IBM-like farce. And hope
fully, we've learned our lesson there." 

So instead of Verveer's purportedly 
more intense and time-consuming 
gameplan, Justice officials profess to be 
following a more streamlined and expe
ditious tack in the case which they claim 
will go to trial one and one-half to two 
years after discovery gets underway. 
(Mid-1979 is their trial target date.) Of 
course, that assumes that AT&T'S juris
dictional appeal isn't heard by the Su
preme Court. And knowledgeable 
sources are pegging those odds at 50-50. 

If the high court opts to hear the case, 
the battle there could run as long as 18 
months, with the final outcome result
ing in either a return of the case for trial 
to the lower court or a dismissal of the 
entire suit if the justices find that the 
courts haven't got jurisdiction to hear 
the case. AT&T, taking advantage of any
thing it can to keep the case out of the 
courts, cited Bell's Congressional theory 
several times in its petition to have the 
Supreme Court rule on the jurisdic
tional issue. 
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news in perspective case. And furthermore, we never antici
pated a D-day assault. The beachhead 
is just too large." 

That move came as no surprise to the 
government, which is 'anticipating even 
bigger battles over discovery. Explains 
deputy antitrust chief Sims: "The big 
question is how much will we be able 
to hold back AT&T in their discovery of 
the entire federal government. They 
want to have a record for every phone 
everywhere, especially the Defense Dept. 
and other agencies like that that they 
know will have trouble getting the stuff 
for them. So that will be the big fight," 
he affirms. 

Morale problems 
But there are other fights which may 
also have to be fought-and mostly 
within Justice itself. The Verveer resig
nation and all the in-fighting which cul
minated in his leaving, coupled with A-G 

Bell's unfortunate off-the-cuff remarks, 
have all caused morale problems among 
some of the closely knit staffers working 
on the case. So Justice officials, particu
larly the antitrust brass, have a fight on 
their hands to keep spirits up and rally 
their troops. They also anticipate con
tinuing skirmishes over money alloca
tions. 

One lawyer on the hapless case insists 
that many of the problems could have 
been avoided if the department was bet
ter managed and if the people responsi
ble for running the case had a "direct 

Most staffers feel that 
significantly more money 
and manpower are needed 
on the case which currently 
has only two full-time 
attorneys and a handful of 
part-timers. 

pipeline" to the people working on the 
case day-to-day. He also feels this com
munications gap led to Verveer's undo
ing. "I don't think there was ever much 
of a dispute between what Verveer 
wanted to do with this lawsuit and what 
Shenefield wanted in terms of the time
table or prosecution," he asserts. 

"Verveer," he explains, "always 
looked forward to a timetable of three 
years following the commencement of 
discovery before we'd walk into court. 
And that was consistent with Shene
field's goal. But Verveer's most impor
tant concern was that we get prepared 
for D-day before we start crossing the 
channel. He wanted to know basically 
what we'd have in terms of resources so 
he could decide how best to allocate 
them and so that when the opening shot 
was fired for discovery we'd be ready 
to go." 

150 

ANTITRUST CHIEF JOHN SHENEFIELD 
We cannot say that some cases 

are too big to touch. 

Massive war wasn't necessary 
But the people at Justice controlling 

the purse strings for the suit balked at 
these budgetary requests, claiming that 
he was proposing a "massive war" 
which wasn't necessary to get the case 
done. A staunch Verveer defender, the 
loyalist lawyer counters these argu
ments: "Verveer had every interest in 
keeping the case as disciplined and 
highly focused as the rest of us ... We 
don't want to make a career out of this 

People 

Most of the AT&T suit staffers feel that 
significantly more money and man
power are needed on the case which 
currently has only two full-time attor
neys and a handful of part-timers as
signed to it. But antitrust deputy chief 
Sims insists that neither the IBM nor the 
AT&T case "is short-staffed or short
resourced." Others disagree. One of the 
full-time lawyers on the case complains 
that if the case started up this month 
in the lower court, the group would 
have "nowhere near enough money" to 
run it. 

All this haggling over money has ob
viously caused a rift between the case 
workers and case leaders, some of 
whom admittedly abdicated their super
visory responsibilities. One more out
spoken Bell-buster points out that, "the 
real gut problem is mismanagement. 
These cases become unmanageable" he 
argues, "because the Antitrust Div. 
won't manage them. It's an inability of 
the division to organize itself, to staff 
itself properly, and to allocate the neces
sary resources." 

While all these internal setbacks 
have worried the AT&T antitrusters, they 
still continue to be optimistic about the 
case. Says one candid case counsel, "De
spite all the frustrations, despite all the 
great disappointments, and the severing 
of some very strong personal and pro
fessional relationships ... people are 
continuing to stay onboard with the 
hope, which may be flickering, that 
we're going to have the opportunity to 
try this case and to win it without devot
ing our lives to it. 

-Linda Flato 

Shcharansky's Agony 
"Trade a Com puter 
For Him and He'll 
Be Out Tomorrow" 
A Russian computer scientist named 
Anatoly Shcharansky has not been heard 
from for more than six months. He was 
arrested this spring for allegedly giving 
national secrets to the West and being 
a CIA agent, but he has not been tried, 
nor have formal charges been made at 

. writing. He is believed to be in Moscow's 
Lefortovo prison, called the "worst hell
hole" in Russia. 

Shcharansky's supporters in and out 
of the Soviet Union call the charges 
"absurd." His only crime, they say, is 
that he tried to emigrate to Israel and 
that he has publicly provided informa
tion on the harrassment of Soviet Jews 

who wish to emigrate. There are more 
than 2,000 refusedniks in Russia, Jews 
and non-Jews, who have asked to leave 
and been refused. 

This story has been in the press for 
months. Numerous scientific, legal, po
litical, and Jewish organizations in 
North America and Europe have rallied 
to Shcharansky's defense. President 
Jimmy Carter has publicly stated that 
this young scientist is not a CIA agent. 

ACM resolution 
In the computer industry, the execu

tive committee of the Assn. for Comput
ing Machinery passed a resolution de
crying Soviet restrictions on scientific 
freedom and its computer people, and 
pledging not to attend Soviet confer-
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ences. Two small groups at the IFIP 

Congress in Toronto in August passed 
resolutions threatening to rupture con
tact with Russian scientists unless 
Shcharansky was given his rights and, 
hopefully, his freedom. (See box.) 

But the International Federation for 
Information Processing refused to ad
dress the issue officially. The dilemma 
of conscience versus East-West contact 
found its stage in Toronto this summer. 
A group of concerned scientists had de
manded a meeting early in Congress 
week, hopefully a full assembly meeting, 
to draft a resolution. They forced the 
IFIP officers into hours of negotiation. 
IFIP finally agreed to an unauthorized 
meeting to be held the evening before 
the Congress ended (overlapping the big 
banquet where praise was given for a 
job well done). The meeting and its pla
cards of announcement had to be a de
signated distance from IFIP activities. 
The distance measured in feet. 

IFIP'S official argument is that it is 
apolitical. "We have to decide if we are 
going to cut off all communications with 
the Eastern bloc and go down in ft.ames, 
or put up with them and see what we 
can do to work with them," said one 
officer. "You can't just talk to your 
friends and stroke each other. 

"If we had handled this quietly, per
haps we might have been able to exert 
some inft.uence through the Soviet sci
entists that are here. Now that we've 
made it public, there's a danger that 
rather than sending the true and enlight
ened scientists, they may send the hard
line party members ... You know, we 
have people coming here from South 
Korea, Taiwan, India, the Eastern bloc. 
They all may have some political dif
ferences with each other, but here they 

are just scientists. The question is 
whether IFIP runs with the ft.ag of free 
scientific exchange or walks out the 
door." 

Act ouf of conscience 
Some of these arguments were agon

ized over by people who chose to take 
up Shcharansky's cause. Prof. C. C. 
Gottlieb of the Univ. of Toronto rea
soned, "I've had a great deal of contact 
with the Soviet scientists. I know the 
difference between the value of infor
mation they receive from the West com
pared to what we get from them is enor
mous. It is important to exercise what 
leverage we can. To act to sever contact? 
I am ambiguous on that, but not to 
make it clear that we're prepared to 
make those moves would be failure to 

Brezhnev wants to go down 
in history as a wise 
leader . ... He will go down 
as a rabid, classic 
anti-semite. 

act in accordance with our own con
sciences." 

Others who don't want to be identi
fied were less polite about the value of 
Soviet contact. "They demand their fair 
share of the program and refuse to send 
most of the authors who wrote the 
papers to present them. On top of that, 
the information is on old, not current, 
research. Are we to trade one man's life 
for that?" 

Trade a computer 
Pulling no punches was Joseph Pom-

erant, a Canadian lawyer working for 
Shcharansky's case who pushed hard for 
the IFIP meeting. "I don't equate the 
desire to see someone receive their 
human rights with politics," he fumed. 
"The Soviet Union has been using this 
blackmail in all these organizations: 'If 
you criticize our conduct of human 
rights, we won't play.' " But they won't 
sever contact and they won't keep 
Shcharansky in jail on principle if West
ern scientists refuse to talk to them, as
serted Pomerant. "They want informa
tion. In fact, they want U.S. computers. 
They sent a chess master to Canada who 
spent all his time tearing into the U.S. 
for not selling advanced computers to , 
Russia. Trade a computer for Sh
charansky and he'll be out of there to
morrow. 

"This IFIP wish to do nothing to em
barrass its guests-they shouldn't, unless 
the issue is significant enough. This one 
is .. .I want you to quote me on this. 
Brezhnev wants to go down in history 
as a wise leader. .. thought that way by 
the western world. He will go down as 
a rabid, classic anti-semite," Pomerant 
snapped. 

Wife talks 
Who is Anatoly Shcharansky? His 

wife, Natalya, who was allowed to emi
grate to Israel just one day after they 
were married, has told his story an infi
nite number of times in Europe, the 
U.S., and Canada. And she repeated 
it-via a translator--;:-one more time for 
DATAMATION. 

Shcharansky, now 29, was educated in 
the computer sciences and mathematics 
at the Moscow Institute. His thesis was 
on a computer program for the "end 
solution in chess," a game that he had 
mastered when he was six. In his third 

NATALYA SHCHARANSKY, wife of Russian computer scientist Anatoly Shcharansky, tells of husband's attempt to apply for a visa 
to emigrate to Israel. "They screamed at him that he was a traitor to his country," she says of her 29 year old husband who later 
was accused of being a U.S. CIA agent and was jailed last March. 
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semester at the Institute, "Anatoly had 
made up his mind to emigrate to Israel 
and studied all the legal ramifications 
of this decision. 

"The first requirement was that he 
not take any work or go into advanced 
studies that would involve him In clas
sified material," she related. In 1972, he 
graduated from the Institute and be
came a programmer at the Ministry of 

They screamed at him that 
he was a traitor to his 
country, that he wanted to 
emigrate to Israel because, 
"You want to destroy the 
Arabs, our brothers." 

Oil and Gas Research Institute. "Some 
people working with him were Jews, 
dealing with the same materials as Ana
toly, who were allowed to emigrate." 

When he applied to emigrate, she 
said, he was put through the "usual pro
cedure," and he expected it. "When a 
person applies for a visa, they have to 
obtain a character reference from em
ployers and colleagues, a 'character
istika.' These are given with a great deal 
of vengeance. They screamed at him 
that he was a traitor to his country, 
that he wanted to emigrate to Israel be
cause, 'You want to destroy the Arabs, 
our brothers.' The first time he was 
called a CIA agent was in 1973. 

"The people at work wouldn't talk to 
him. Some of his closest friends 
wouldn't talk to him. The KGB would 
tell them, 'You're influenced by Shchar
ansky and you'll get the same treat
ment. . .' 

Answer was no 

the human rights activists, and one of 
them was Natalya's brother. The couple 
met one day in 1973 when Natalya came 
in search of her brother, who had been 
thrown into prison. They decided to be 
married that same year. But the word 
was out that Shcharansky was a refused
nik, and the couple went from town to 
town trying to marry under civil law. 
"We were legally allowed to be married, 
but they would say, 'Your age difference 
is too great,' -we are three years apart
-or, 'The line is too long.' " Finally they 
found a rabbi who would marry them 
on July 4, 1974. 

Which girlfriend? 
Fifteen days before the marriage, 

Shcharansky was again hauled off to 
prison, said Natalya. He was out just in 
time to be married, but emigration of
ficials had decided to approve Natalya's 
application to go to Israel ... as long 
as she left by July 5. "When I got to 
Israel, I obtained a legal marriage cer
tificate and sent it to Podgorny and 
Brezhnev. They did not recognize it." 
Not then, or later when she applied to 
visit him. " 'Which girlfriend are you?' 
they asked me." 

The following year Shcharansky was 
fired. He wandered from place to place 
looking for somewhere to stay and 
somewhere to work. He was afraid to 
jeopardize his parents or his friends. He 
was a close friend of Andrei Sakharov, 
a major Russian physicist, who had 
been ostracized, but not imprisoned, for 
his desire to emigrate. So he went to 
work for him, helping him translate his 
work into English. Being fluent in En
glish Shcharansky became a spokesman 
for the Soviet Jewry movement, talking 
to Western journalists and politicians, 
Christopher Wren, the Los Angeles 
Times' Bob Toth, and visiting U.S. con-

gressmen. Shcharansky had joined the 
Helsinki Watchdog Committee moni
toring Soviet performance in keeping 
the human rights accord, but slowly its 
members were jailed or allowed to emi
grate. By February 1977, most of this 
committee had disintegrated. That 
month, Russian tv broadcast a film, 
"Traders of Souls," says Natalya, which 
showed the faces and addresses of Sh
charansky and others, stating that they 
were Zionists and therefore Fascists, re
sponsible for all the political problems 
in the Soviet Union. 

Shcharansky tried to sue the produc
ers, going, to no avail, to the Supreme 
Court to argue that the film threatened 
his life. On March 4, 1977, Isvestia pub
lished that five Soviet Jews were CIA 

agents. Two had already emigrated; 
two, Alexander Lerner and Vladimir 
Slapek, were not yet in prison, "but files 
are being prepared on them." The fifth, 
Shcharansky, went to Lefortovo prison 
on March 15. At that time, the film, 
"Traders of Souls," was run again. 

"Sakharov tried to bring him a coat 
in prison, because Anatoly had gone out 
just in his shirt to make a call when they 
took him. But they wouldn't take it. 

Others are in danger 
"Anatoly wrote me when he was fired 

to get the support of the mathematicians 
in Boston and New York. He was con
cerned about all the scientists who were 

On March 4, Isvestia 
published that five Soviet 
Jews were CIA agents. 
Shcharansky went to 
Lefortovo prison on 
March 15. 

being treated as he had. Many are in 
danger, mathematicians Lerner, Slapek, 
and more. The Soviet Union is a signa
tor of the United Nations declaration of 

"After six months, he went to the emi
gration office to find out why he had 
received no answer. The head, Col. Obi
din, said, 'I don't know, maybe you were 
involved in secret work.' Anatoly told 
him that unless he received an answer, 
he would get involved with the demon
strators protesting the treatment of the 
people who wanted to emigrate. He re
ceived his answer in one month-no. 

Support for Shcharansky-Official and Unofficial 

"He kept working in spite of the bad 
atmosphere because he could be jailed 
for parasitism ifhe didn't work. His boss 
attempted to fire him, but Anatoly knew 
that Soviet law said a specialist couldn't 
be fired for three years. At times while 
he was at work, the KGB would pick him 
up and take him to prison for 15 days. 
When Nixon came, they took him away, 
again for 15 days." 

Shcharansky kept his promise to join 
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Following are statements issued by the 
ACM'S executive committee and a group 
within IFIP concerning the detention in 
Russia of Russian computer scientist 
Anatoly Shcharansky: 
ACM Resolution: "In view of Article 
2, paragraph 2, of our constitution: 'To 
promote the free interchange of infor
mation about the sciences and arts of 
information processing, both among 
the specialists and among the public 
in the best scientific and professional 
tradition,' and in view of Russian re
strictions on scientific freedoin and on 
the freedom of computer people, the 
executive committee unanimously 
voted that ACM not cooperate with/or 

co-sponsor any meeting to be held in 
the USSR, and to question. at the ap
propriate time ACM'S participation 
in other international computer activi
ties with dominant or heavy Russian 
support." . 
IFIP group: "We, computer scientists 
of the Western world, gathered here 
at IFW Congress 77, express our dismay 
at the treatment as evidenced in the 
case of Anatoly Shcharansky and state 
that violation of human rights must 
lead to diminution and, if continued, 
to a rupture of scientific contracts be
tween the Soviet Union and other 
countries." ~ 
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The IBM . 1403-N1 is a. great printer. 
Trouble is, 1100lpm is·anawkward speed 
for lots of systems. 

Either it's too slow for your 360/370's 
high-speed peeds, and you canl afford the 
jump to 20001pm. 

Or you're paying for speed you don't 
need, but it sure beats trying to live with 
6001pm. 

Well, we offer two more logical printers 
to fit your needs: .one substantially faster, 
the other slightly slower than 1100 lpm. 
Both can save you money. (Also floor space 
and power.) 

For instance, for less than you're now 
paying for the 1403-N1, you can get our 
1500 lpm printer. And 
up your speed by 400 
lines per minute. 

Or, for a whopping 
$500 per month less 
than you're now pay
ingforthat 1403-N1, 
you can have our 
900 lpm model. 
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At. only a slightrec:1uctionin ·s~d. 
In fact, you can mix and match our, 

300,450, 600, 900,' and ·1500 Iprn printers 
to meet all kinds of performance needs. 
And economy ones. Same goes for our com~ 
plete line of card peripherals, too. 

Just talk to us. 
We're already saving money and 

improving performance for over 6,000 IBM 
customers. With over 13,000 add-ons, 
plug-ins, and auxiliary units installed. 
Including hundreds and hundreds of 
printer installations. 

And better yet, we don't sell, and then 
send you off in search of service. We service, 

too. Wherever. Whenever. From 
70 key-city locations. 
Call us. Toll-free: 
800-523-5948. 
Or write. 

Decision Data 
Computer Corp., 
100 Witmer Road, 
Horsham, PA 19044 

'¢.DECISIDN DATA ® 
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makes computing cost less 

CIRCLE 25 ON READER CARD 



news in perspective 
human rights and the Helsinki accords. 
They must be asked to keep these ac
cords. 

"The Soviets have a tremendous re
spect for scientists, yet they enslave 
their own. A mind imprisoned is not a 
mind." Mrs. Shcharansky, tired but not 
weary, became passionate about what 
her husband's imprisonment and ulti
mate fate meant to others like him. 

Communications 

"What they do to Anatoly will decide 
what they do to others. If he comes to 
trial, that will determine Soviet policy 
on emigration. The appeals and the 
public response must be strong. If we 
are able to free him, it will prove that 
the Soviet Union cannot get away with 
this kind of treatment. And if we do, 
we will start again to free Lerner and 
the others. If we allow them to get away 

Should Packet Networks 
Offer Datagram Service? 
Another battle appears to be shaping up 
over communication protocols for public 
packet-switched networks. Basically, it's 
a replay of the fight that preceded adop
tion of X.25 last year. 

The main bone of contention then was 
whether communication carriers or 
equipment suppliers and users should 
specify the "packet level" protocol 
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(header) controlling communication be
tween the extremities of a packet 
switched circuit. The codes comprising 
this header establish and terminate 
transmission, regulate the flow of pack
ets to prevent congestion, keep track of 
correctly received packets, and perform 
a variety of other functions. 

The carriers insisted that a standard 

CIRCLE 123 ON READER CARD. 

with this, we are all jeopardized every
where. The fact that Anatoly is in prison 
one day ... " She trailed off, "He is a 
very free person. His nature is that of 
a free human being. You can't dislike 
him." 

In August, Mrs. Shcharansky went to 
the IFIP Congress 77 as a delegate in 
her husband's name, but she left for a 
day to go to Washington and never got 
back to tell her side of the story to IFIP. 

Toronto's strikebound airport had 
closed its doors. So had IFIP. 

-Angeline Pantages 

protocol was needed so that different 
terminal and computer systems could 
communicate with each other. The sup
pliers and users, who favored protocols 
of varying complexity for different sys
tem applications, stressed the need for 
a flexible standard or standards that 
would permit the user to optimize the 
performance of his existing hardware 
and software. 

Mundane consideration 
Underlying both of these senti~ents 

was a more mundane consideration: the 
carriers wanted to control the packet
level protocol so they could perform the 
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The ~~hand-off!' It's another plus 
from OMRON's triple threat. 

The triple threat quarterback is OMRON's user-programmable intelligent terminal-the 8035. 
8035 scores with up to a 28K memory and peripheral floppy discs for removable, virtual storage. 
The running back is our 8038. It's equipped to make all the smart moves-on or off the line. 8038 can 

accept-and run with-hand-off PROM programs developed by the 8035-saving you up to 40-50% on-line 
time. 8038 is microprocessor-controlled, has storage capability and is operator-oriented. 

If you'd like to use our hand-off option you can also count on 40-50% savings in hardware costs. 
In addition to all the basic plays to control routine disc operations, the software system provides a resident 

monitor, a symbolic assembler, editor, debugger and utilities for systems generation, communications and copy 
operations. Device drivers are also provided for interfacing with CRT,communicationsadaptors and external 
peripherals. Discs provide memory storage and can be used in creating PROMs reflecting a user program. Final 
score: it's a winner! 

Write or call Michael L. Squires for details and specifications, Information Products Division, Omron 
Electronics, Inc., 432 Toyama Drive, Sunnyvale, CA. 94086. (408) 734-8400 . 

. for a universe of exceptionally reliable CRT systems. 
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related control functions within their 
own networks and/or be the major sup
pliers of packet assembly and disassem
bly equipment ("hosts") to users who 
decided to perform these functions on 
their own. The equipment manufac
turers, meanwhile, wanted to protect 
their markets against this competition. 

In March 1976, with the help of some 
behind-the-scenes politicking by the 
Trans Canada Telephone System, the 
French PTT, and Telenet, X.25 was 
adopted by a CCITT study group and in 
effect became an international standard 
(the official adoption occurred several 
months later). cCITT-the Consultative 
Committee on International Telephony 
and Telegraphy-is the standards
writing group for the world's tele
phone/telegraph carriers. Adoption of 
X.25 was a major victory for the carriers 
because the standard incorporated the 
packet level protocol they had devel
oped, while deferring for future study 
the question of providing a "datagram" 
service that could utilize one or more 
alternate end-to-end communication 
control schemes. This victory, however, 

Manufacturers or users 
could superimpose 
propriety protocols on top 
of the X.2S-specified codes, 
but this would be costly and 
complex. 

did not necessarily mean the war had 
ended. 

One participant in the CCITT proceed
ings pointed out afterward that it was 
"likely" different makes of communi
cation terminals, including host com
puters, still would not be able to com
municate with each other. The manu
facturers or users, he explained, could 
superimpose proprietary protocols on 
top of the X.25-specified codes and 
make the systems at the ends of the mes
sage path dependent on the former 
codes. "This would result in additional 
cost and complexity to the user, of 
course," he pointed out. 

More fully compatible 
In view of what has happened since 

CCITT standardized X.25, these words 
were prophetic. Several mainframers 
have announced packet network proto
cols, but none is fully compatible with 
X.25. They are identical, or at least simi
lar, to the CCITT standard at the link 
control level-between a host and its re
lated network node-but not at the 
packet (host to host) level. As a result, 
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SNA, DNA, and the other new network 
architectures will interconnect terminals 
and computers of a particular make but 
not of different makes. 

Communication between different 
manufacturers' protocols will be possi
ble, however, through public data net
works which have implemented X.25. 
This communication will not be particu
larly efficient or transparent, though. 

Packet-level headers generated by the 
sender's system will be translated by the 
carrier into X.25 format when each 
frame reaches the entry node of the net
work, and these codes will be translated 
again, at the exit node, into a form ac
ceptable to the device at the receiving 
end. 

Carriers may balk 
When NCR, IBM, and the other main

framers develop X.25 interfaces for 
their new protocols, it will be possible 
to dispense with these translation 
chores, and packet carriers' tariffs may 
be reduced accordingly. But the carriers, 
understandably, are not very eager to 
see this happen, and neither are the 
mainframers, apparently. Some feel that 
X.25 compatibility will make it easier 
for their customers to migrate to other 
makes. In any event, the mainframers 
will be devoting most of their attention 
during the next several months to im
plementation of their own network ar
chitectures. Although X.25 interfaces 
have been promised, they aren't likely 
to become available for at least a couple 
of years. 

The most specific announcement so 
far has come from IBM. Early this year, 
it announced an interface permitting 
3270, 3600-series, and 3700-series users 
to interface with Transpac and Data
pac-packet nets located in France and 
Canada, respectively. But Armonk em
phasized that the interfaces would allow 
interconnection only with these two net
works, not with any others implement
ing X.25, such as Telenet's system in the 
U. S. Furthermore, the new software 
would be offered only in France and 
Canada, would be available only on a 
special order (RPQ) basis, and initial de
liveries wouldn't occur until some time 
next year. 

A number of users are unhappy about 
this outlook, not only because of the 
extra cost, complexity, and inefficiency 
caused by translating proprietary packet 
protocols into X.25 and back again, but 
also because X.25, inherently, is ineffi
cient for some applications. In point
of-sale networks, for example, where 
the message, typically, consists of a few 
octets (bytes) of numeric information, 
X.25 requires use of a multioctet 
header which includes functions that 

aren't needed. The obvious solution is 
a simplified packet-level header which, 
hopefully, could be implemented inside 
the user's terminal rather than the carri
er's network node, thus reducing the lat
ter's charge for communications service. 

Pouzin's datagrams 
For years, Louis Pouzin-who man

ages an ARPA-like network in France 
called Cyclades-ha's been trying to pro
mote such a protocol as an alternative 
to X.25. He coined the term "datagram" 
to identify it. 

Last year, shortly after X.25 was 
adopted by CCITT, Pouzin's missionary 
work began to bear fruit when an ANSI 
technical group (X3S37) began' consi
dering possible datagram formats that 
could be incorporated into a future revi
sion of the CCITT standard. This upgrade 
is still in a preliminary stage, but sources 
within ANSI say they expect to have a 
working document written by next 
spring. At that time, it will be present
ed to CCITT. 

What will happen afterward is un
clear at the moment but, based on past 
performance, most of the foreign tele
phone carriers probably will oppose da
tagrams. They are likely to argue that 
a second packet protocol standard will 

Last year an ANSI technical 
group began conSidering 
possible datagram formats 
that could be incorporated 
into a future revision of the 
CCITT standard. 

complicate network operation and set a 
bad precedent by opening the door to 
further proliferation, further complex
ity, and higher costs for the customer. 
Another less charitable explanation, ad
vanced by Pouzin and his fellow be
lievers in user's lib, is that the carriers 
don't want to give up the benefits con
ferred by X.25 -the additional revenue 
they earn by performing communi
cation control functions at the network 
entry and exit nodes, and the additional 
leverage they gain in the terminal mar
ket by totally controlling the terminal! 
network interface. 

One knowledgeable source contends 
that the foreign carriers won't willingly 
give up the extra revenue generated by 
X.25 because they "need this money to 
soak up losses from their postal opera
tions. That's also why they're pushing 
for volume-sensitive private line rates 
(May, p. 256)." 

Support for a datagram protocol stan
dard is growing within the United 
States, however. DOD reportedly has de
cided that X.25 is an inefficient means 
of controlling communication within 
the huge new packet network it's devel-
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How to drop 
your hardware on a users 

doorstep and run. 

Unless they decide to repeal 
Murphy's Law, service will 
always be a part of this 
business. 

But it doesn't have to be 
part of your business. 

You can do just what a 
lot of hardware makers 
already have done: 
concentrate on design
ing, and building, 
and selling your 
particular electronic 
wonder. 

corrections for any design 
or equipment glitches 
we spot. (And not just 

suggest: we're equipped 
to provide retrofits.) 

With SORBUS on your 
side, you can have 

nationwide service-
professional nationwide 

service-even before 
you have nationwide 

distribution. 

And never have to pack 
your screwdriver for a 
hurry-up trip to a user's 
place in Lubbock, Texas 
or Portland, Oregon. 

With a clear 
conscience. 

So go on out there and 
sell. But contact us before 

you go. We'll be there to 
back you up. With 

Murphy's-Law insurance. 
Uptime insurance. Call 

us at 215-265-6700, 
or use the coupon. 

All you do is add 
us-SORBUS-to your resources. 

We service more pieces of hardware 
(68,000), in more user locations 
(18,000), from more cities (160) than any 
other company in our business. We 
work for over 60 equipment makers. 

We take full responsibility for your 
maintenance and service: install the 
equipment, write the manuals; train the 
people; stock the parts; make the calls. 
We even serve as your field feedback, 
reporting parts whose MTBF isn't 
what it should be and suggesting 

o Please send me more 
information. 

Name 

Company 

Address 

City 

® 

SDRBUS Inc. 
anMAlcompany 

Title 

State 

Ext. 

o Tell one of your 
Uptime insurance 
people to call me 
for an appointment. 

Zip 

p.hone 

150 ALLENDALE ROAD 
KING OF PRUSSIA, PA 19406 
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oping to replace the present Autodin 
system. Western Union, the chief con
tractor for Autodin II, also is in favor 
of a simpler control scheme-possibly 
because the company plans to offer a 
commercial packet service that would 
compete with Telenet. NCR, a major 
supplier of EFT/POS systems, is another 
strong backer of a datagram standard. 

An American standard? 
Early this year, ANSI asked both 

CCITT and ISO (International Standards 
Organization) to consider developing a 
datagram standard. Next spring, a de
tailed U. S. recommendation for an in
ternational standard probably will be 

submitted to a meeting of CCITT'S Study 
Group VII. If the overseas carriers kill 
it, which is certainly possible, the U. S. 
delegates will have to decide whether 
they should proceed on their own to de
velop an American standard. There is 
support within ANSI for pushing ahead, 
but some members believe it would be 
smarter in the long run to negotiate with 
CCITT and meanwhile delay further 
work on a domestic datagram standard. 

For users, this latter strategy probably 
would mean waiting a while longer for 
some important benefits. As ANSI ex
plained in its submission to ISO, suggest
ing development of a datagram stan
dard: " ... (T)he USA is of the belief that 

there are user applications wherein a 
more cost-effective service, based upon 
the datagram ... can be achieved, as 
compared with virtual circuit packet 
switching (X.25)." Later on, in a section 
headed "Future Prospects for Datagram 
Standardization," ANSI says, "Increased 
support will be needed in order that 
CCITT seriously undertake a real effort 
towards (datagram) standardization. 
Since CCITT members are the carriers 
who would actually provide the service, 
until either the carriers or the users ex
press greater need for this new, poten
tially economic service, datagram stan
dardization will be further delayed." 

-Phil Hirsch 

(Mr. Hirsch, a frequent contributor to 
this magazine, once was its Washington 
editor. He specializes in communi
cations-related reporting). 

Briefing Before Attack on the Death Star 

Star Wars movie buffs will recognize 
these scenes from the Rebel briefing 
prior to their attack on the Empire's 
super battlewagon, the Death Star. The 
computer-generatedgraphicsshowtheat
tack path along a trench on the planet
sized battlewagon. Thus prepared, the 
Rebel pilots take off to bomb the Death 
Star's only identified weak spot: a two 
meter wide thermal exhaust port. 

Computer-animator Larry Cuba, an 
independent contractor on Star Wars, 
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generated these graphics with the assis
tance of T. J. O'Donnell and Tom Cho
micz. They used Tom Defauti's GRASS 
graphics language on a PDP-ll/45, 
drawing the images on a Vector General 
display. The images were photographed 
on 35mm film which then was flown to 
England and rear-projected on a screen 
during the live-action filming of the 
scene. 

Cuba actually did two projects for Star 
Wars: the briefing room graphics and 

a set of display screen readouts. These 
were the only Star Wars scenes using 
digital computer animation, Cuba notes. 
It took roughly two months to complete 
both projects. 

This isn't Cuba's first film. As a film 
maker he has worked with others, in
cluding John Whitney on the film "Ara
besque." Cuba currently has his own 
film in progress. :;~.: 

PHOTOS 
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Software Taxes 

Moratorium on 
N.Y. Assessments 
There was standing room only in an Al
bany, N.Y., hearing room in late August 
when New York State Tax Commis
sioner Thomas Lynch declared a mora
torium on audit and assessment activi
ties relating to the sales taxation of com
puter services. 

The decision was heralded as a major 
victory by many waging the war against 
sales taxes on software and services. 
Many of those in attendance at the hear
ing had received hefty retroactive as
sessments. There was vigorous applause 
when Commissioner Lynch said, just 
prior to the meeting's adjournment, 
"We have just told the audit department 
to stop the audits." 

The Data Processing Management 
Assn., represented by Robert Sherin, 
president of Nova Computing, Miami, 
labeled the rules taxing software and 
data processing services "illegal, inval
id, erroneous, and void," and supported 
its argu~ent with a 225 page record, 
largely transcripts of Sherin's successful 
legal battle in Florida to offset software 
sales taxes. 

David Campbell of Computer Task 
Group, Buffalo, and chairman of the 

New York State Subcommittee on Tax
ation of the Assn. of Data Processing 
Service Organizations (ADAPSO), said his 
firm's million dollar retroactive assess
ment had damaged its business and said 
he felt the taxation "bordered on immo
rality." 

Three parts 
ADAPSO put on a three part presenta

tion at the hearing, prepared and pre
sented by Campbell and Albert Eisen
stat of Tymshare with the assistance of 

ADAPSO official said his 
firm's milUon dollar 
retroactive assessment 
damaged his business and 
he felt that it "bordered on 
immorality. " 

Arnold Panzer and Sanford Goldberg 
of Roberts and Holland, the organiza
tion's tax counsel. 

Goldberg argued ADAPSO'S legal posi
tion, emphasizing the "inequity" of re
troactive assessments. He also criticized 
the commission's continuing failure to 
issue a public statement of its position. 

An ADAPSO report on the hearings 
said, "The reception of our presentation 
was even better than we had hoped. Al
though Commissioner Lynch did not 

commit himself on any substantive 
points and stressed that he could not 
speak for the other two members of the 
commission, he was visibly sympathetic 
to the plight of the industry and came 
quite close to conceding that the is
suance of retroactive assessments on 
software services would be inequitable 
and inappropriate. 

"He also seemed to agree," the re
port continued, "that the fact that a ser
vice is performed with the assistance of 
a computer should not affect its treat
ment for sales tax purposes. The nature 
of the service rendered, and not the 
technical means employed, should be 
the determining factor. Similar consid
erations should apply in determining 
whether a particular transaction should 
be treated as the sale of tangible, per
sonal property or as the sale of a profes
sional service." 

Given precedence 
Commissioner Lynch announced that 

the development and issuance of regula
tions on the computer services industry 
would be "given precedence over all 
other activities of the commission's 
Sales Tax Regulation Task Force." He 
ordered cessation of the audit and as':' 
sessment activities pending further 
study of the issues by the full commis
sion. 

. Companies which already have letter 
inquiries from the Sales Tax Bureau, he 

A CLASSIC IN ITS OWN TIME 
A classic, yes. The AT832 has all the 

features and performance demanded by 
discrimina ting timesharing 
terminal users. 

Standard with the 832 
are full control of hori
zontal and vertical 
tabs, pitch selection, 
and pagination. A 
sculptured typewriter 
style keyboard with 17 key 
numeric pad, variable data rates 
of 10, 15, and 30 CPS-plus sharp, 
clear quality "daisy wheel" 
printing (with up to 6 copies), 
high resolution X-Y plotting, 
and a 256 character line 
buffer are also standard. 

'1\1" 
You have 

a wide choice of options 
available, too-

APL character set and keyboard, multi-part 
forms handling, switch selectable ASCII, 
EBCD, or Correspondence Codes, 45 cps 

print mechanism, and AT's exclusive 
Ultraplot graphics package which 
allows plotting at twice the 
normal speed. 

Choose between 3 
rental/lease plans, 

or AT's attrac
ti ve purchase 

price. And, with 
AT's nationwide 

service organization, 
you can be sure that the 

best service available is just 
hours away from any problem. 
If you demand q uali ty, depend

ability, and top performance ... then 
talk to us a bou t the AT 832. 

r.. ANDER, SON Anderson Jacobson, Inc., 521 Charcot Avenue 
IiIiI.lACOBSON San Jose, California 95131, (408) 263-8520 
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news in perspective 
said, should respond to them, but no 
further inquiries will be sent out. He 
said all sales tax cases pending before 
the commission involving computer ser
vices will be held in abeyance. He pro
mised that new regulations on computer 
services, when developed, would be is
sued in proposed form and that another 
public hearing would be held for in
dustry comments. 

Said the ADAPSO report: "We regard 
these developments as highly encourag
ing. However, members are cautioned 
that the difficulties arising from our po
sition as collection agents remains unre
solved. Commissioner Lynch specifical
ly stated that the moratorium on audits 
and assessments would not release sell
ers from their obligation to collect and 
remit taxes on those computer services 
which are ultimately determined by the 
commission to fall within the scope of 
existing law. Thus, members who are 
collecting sales taxes on various services 
should continue to remit them to the 
state. Those who feel they may be un
able to collect the tax from their cus
tomers at a later date, such tax ultimate
ly held to be due, should continue to 
take appropriate steps to protect them
selves." 

Sherin feels· ADAPSO "is seeking only 
to save the vendors harmless from phan
tom retroactive liabilities by accepting 
prospective taxation as part of the deal." 

"The government needs money to 
operate," says Sherin; "is the argument 
of those vendors purporting to defend 
the industry who aren't against paying 
the tax." 

Using the users 
"But," Sherin argues, "the vendors 

aren't speaking for themselves. They are 

No matter that a software 
person's paper tape is 
construed as consequential 
and taxable while a court 
reporter's paper tape is 
nontaxable. 

using the users as a bargaining chip to 
void the retroactive tax scare the ven
dors fear. No matter that the same ex
cmpt typed sheet is taxable as software. 
No matter that a software person's, 
paper tape is construed as consequential 
and taxable, while a court reporter's 

paper tape, which is larger, is construed 
as inconsequential and nontaxable." 

Rhoda Minowitz of Queens Data 
Processing, New York City, got up dur
ing the New York hearing and told of 
how her partner pulled out of the busi
ness when it was assessed $90,000. "How 
can you sell a business with a $90,000 
liability," she asked. Commissioner 
Lynch was sympathetic. 

And while New York State mulls the 
question, other states are taking a varie
ty of actions. The definition of a taxable 
sale set forth in the Vermont Sales and 
Use Tax Law was amended to exclude: 
"computer and data processing services 
where tangible personal property is 
transferred as part of such service trans
action, so long as no separate charge is 
made for the tangible personal property 
and so long as the value of the tangible 
personal property transferred is essen
tially an inconsequential element in re
lation to the value of the service transac
tion." 

Clear and less clear 
The amendment became effective 

July 1, but the law provides that it will 
be applied retroactively if such treat
ment is to the benefit of the taxpayers. 
ADAPSO believes the new provision 
would clearly be applicable to firms en
gaged in batch processing services, but 
says the conclusion is less clear as to 
time-sharing since the wording of the 



statute does not in itself resolve the issue 
of whether time-sharing is more appro
priately viewed as a processing service 
rather than as a license to use tangible 
property. Also uncertain, says ADAPSO, 

is the extent to which the statute applies 
to contract programming and key
punching. 

In Missouri, following a series of 
meetings with industry representatives 

International 

and the institution of a declaratory judg
ment action by Control Data and others, 
the state's Dept. of Revenue announced 
it would withdraw a controversial regu
lation taxing computer printouts. 

Oregon Governor Robert Straub 
signed into law a bill that exempts soft
ware from property taxation by defining 
it as intangible personal property. 

And in Rhode Island, Puritan Life In-

Outlook is Bleak for 
Mainframes in Sweden 
City of Malmo Opts for Minis in Huge User-Oriented Network 

The future of the big centralized com
puter in Sweden looks bleak. 

This is the message behind the suc
cessful implementation of an ambitious 
minicomputer network that has begun 
to link one of Sweden's major cities in 
one huge coordinated real-time routine. 

The Swedish coastal city of Malmo 
is building a user-oriented net based on 
u.S. minis that already runs such diverse 
applications as social welfare, ports, util
ities and services, and health care-and 
without a mainframe in sight. 

But this is only the beginning. The 
network is constructed in modular form 
with minis and terminals from the sup
plier, Data General, being added all the 
time. And currently plans are afoot to 
develop network software that will link 
other Swedish cities to the system. 

Malmo's experience could prove in
structive to mainframe users who are 
trying to develop interactive routines by 
"upgrades." The Malmo warning is 
"don't." 

One-tenth the cost 
The city's data processing manager, 

Nils Dahlberg, says his network has 
been put together at one-tenth the cost 
his previous supplier, IBM, could have 

Traditional upgrade to two 
370/158s was ruled out for 
such a heavy interactive 
demand on grounds of cost 
and complexity. 

achieved with a big centralized 370 set
up: "And with the added bonus of 
bringing in a more human and less com
plex style of computing." 

Dahlberg believes that public sector 
computing in Sweden-dominated as it 
is by big centralized installations-is de
veloping in the wrong direction. He says 
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that users are getting "the wrong type 
of dp" and are "still pretending not to 
see or will not face up to the significance 
of their experiences." 

Cost is one factor. Dahlberg said costs 
on one government project called Na
tional Real Estate Register, where it is 
planned to hold a file of all real. estate 
in Sweden on one central computer, 
have risen nearly 20-fold in just three 
years. The estimate for the project in 
1974 was about e~ght million krona 

surance filed two petitions in efforts to 
eliminate a sales and use tax assessment 
on software for the years 1971 to 1977. 
The firm is seeking both a rulemaking 
procedure and a hearing on its own as
sessment but would like the rule making 
procedure first. The fight goes on. 

-Edith Myers 

(some $1.5 million). A recent 1977 es
timate of 150 million Kr. ($30 million) 
has brought severe frowns to faces on 
the state audit board. 

Dahlberg adds the damning com
ment: "Malmo-like some others-be
lieves that the system cannot even be 
applied to the methods now used by it 
for the registration of real estate." 

Another central computer complex 
for population census and taxation has 
already reached 200 million Kr. ($40 
million) in project costs-two years be
fore the system is due to go live. 

Position is Critical 
Dahlberg desqibes the position of the 

Swedish public sector as "critical." "It's 
the position we reached in the early 
1970s at Malmo," he said. Between 1965 
and 1975, Malmo developed its dp in the 
traditional central manner under Dahl-

" / 
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news in perspective 

berg: that is, punch cards through serial 
batch to multiprogramming. 

By 1972 to 1973, Malmo had a re
quirement that around 75% of all its 
routines should be run interactively with 
only 5% to 10% batch. But the actual 
availability of dp on its two big IBM 

360s was rather the other way around. 
Dahlberg and his staff calculated that 
in order to implement, in interactive 
mode, all the systems they had planned 
for the city, a terminal handling capaci
ty of 130 transactions/second would be 
required. 

A traditional upgrade to two 
3701l58s, plus a smaller machine of the 
same type for program development, 
was ruled out for such a heavy interac
tive demand on the grounds of cost and 
complexity. "Such an installation would 
have cost us 75 million Kr ($15 mil
lion)." Just as bad, according to Dahl
gerg, was the fact that such a quantity 
of interactive routines would be assem
bled into such a strongly concentrated 
and centralized environment. "The 
problem here is that the number of parts 
and their interrelationships is so high that 
the whole of the system structure cannot 
with safety be perceived or observed at 

MALMO'S NILS DAHLBERG 
His network is put together at a tenth the cost of his previous supplier. 

one and the same time," said Dahlberg. 
By 1975 the first competitive business 

minicomputers began to arrive on the, 
market. As well as COBOL and data
base software, they offered a large stor
age capacity and terminal handling 
facilities. 

DECwriter II I DECwriter III 
LA36 PRINTER TERMINAL 

10-15-30 CHARACTERS SECOND 
REMOTE OR CONSOLE USE 

, LS120 TELEPRINTER 
PRINTS 180 CHARACTERS SECOND 
300. 1200 AND UP TO 9600 BAUD 

INCLUDES KEYBOARD. EIA INTERFACE. 
SELF-TEST MODE AND OTHER FEATURES 

132 PRINT POSITIONS 

$1,645 each $3,295 each 
DEC scope I DECprinter I 

VIDEO DISPLAY TERMINAL LA180 HIGH-SPEED PRINTER 
MODEL VT52 24 LINES 80 CHARACTERS 180 CHARACTERS SECOND 

NUMERIC PAD • HOLD SCREEN MODE 132 PRINT POSITIONS 
SPECIAL FEATURES INTERFACES AVAILABLE 

$1,795 each $2,695 each 
100% EQUITY RENTAL PLAN 

12 MONTHS 24 MONTHS 

DECwriter II $150 month $ 83 montli 
DECwriter III 300 month 165 month 
VT52 DECscope 165 month 90 month 
DECprinter I 250 month 135 month 
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'FULL OWNERSHIP AFTER 12 OR 24 MONTHS 
OPTIONAL FEATURES INSTALLED WITHOUT CHARGE 
QUANTITY DISCOUNTS, LEASE AND RENTAL PLANS 
WE ALSO MARKET MODEMS, ACOUSTIC COUPLERS 

AND DIGITAL CASSETTE UNITS 

~ JRANSNETCORPORATION 
. . 2005 ROUTE 22,' UNION, N.J. 07083 

201-688-7800 
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Compared solutions 
With its 130 transactions/second re

quirement firmly in mind, Malmo com
pared "maxi" and mini solutions. After 
studying the field and aborting a scheme 
to implement on Varian minis, Malmo 
plumped for Data General. Comparing, 
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There are two way's to reduce 
your computer printout cost. 

Moore Clean Print.® 

It's an entirely new carbonless 
paper product, available in all 
popular sizes. 

It's clean, because it's carbonless. 
No carbon smudges, no carbon 
removal, no carbon disposal. 

You get more forms per carton, 
longer runs, more trouble-free 
operation, and less loading time. 

October, 1977 

Moore or less. 
And Moore Clean Print is a non

glare sheet that's easy to read be
cause it's easy on the eye and gives 
you a clean, smudge-free image. 

Moore Clean Print is ecologically 
sound, too, because all the paper is 
usable, and there's no carbon 
disposal. 

All of which adds up to tremen
dous cost savings. 

Why settle for less? 
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Write us or call your local Moore 
representative for more information 
about Moore Clean Print. 

Moote Business Forms, Inc. 
1001 Buffalo Avenue, Niagara Falls, NY. 14302 
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uted minis would offer better system 
and data security, greater user motiva
tion, and simpler, faster system imple
mentation. 

Fourteen minis installed 
At present Malmo has a total of 14 

Data General minis with 80 terminals 
and 1,900MB of disc storage in support. 
Ten different user groups throughout 
this city of 250,000 inhabitants are run
ning some 25 different applications. 
Additional Data General minis certainly 
will be added during the next two to 
three years. 

Sitting at the heart of all the applica
tions is the health care system which 
embraces Malmo's three hospitals
Malmo General, Malmo East, and 
Varnhem. The Patient Administration 
System developed at Malmo General is 
the only one in Sweden in which all 
functions of patients administration 
are handled within a single information 
system. 

RECEPTIONIST at Malmo's hospital emergency center can directly access not only the 
hospital's patient file, but also the general register of the city's 250,000 inhabitants. 

About half of the city's 30,000 em
ployees work in health care, and early 
next year a new module-a Nova 3/D
will be added to the hospital system to 
handle salary payments. Additional 
systems will be developed for other 
workers. 

for example, Data General's Eclipse tions/second would thus have cost 65 
S/ 130 with IBM'S 3701148, they found the million Kr. ($13 million). The Eclipse 
minis cheaper by a factor of 10, all else S/130 with 250KB and four transac-
being equal. tions/second cost about 200,000 Kr. 

A 370/148 with 2,048KB and 10 ($40,000). The 32 minis required would 
transactions/second cost around five cost around 6.5 million Kr. ($1.3 mil- From billing to cemeteries 
million Kr. ($1 million). The 13 IBM ma- lion). 
chines required to handle 130 transac- Dahlberg also reckoned that distrib-

Other applications on the network in
clude billing for electricity and gas, 

With the" Plastiform" Magnetic Tape 
Viewer, even an unskilled clerk can quickly 
and positively identify recorded signals on 
magnetic tape. Resolution of the" Plastiform" 
Magnetic Viewer is 200 digital B.P.I. 

• Check interblock spacing. 
• Check drop out areas. 
• Check head alignment. 
• Track placement. 
• Use viewer to determine. 

record or reproduce problems 
in malfunctioning systems. 

• Pulse definition. 

Every mag tape installation requires at least one. 
Send order for $39.50 each to the Permag nearest you ORDER TODAY 
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Many in-depth power studies indicate a 
rotary filter will providea more cost-effectiv'e 
solution than a UPS. Call PSC for information 
on how to conduct a low-cost power study 
and our Series RF Computer Power System 

SERIES RF • Precise voltage 
regulation-± 1 % 

• Total isolation from 
utility transients 

• Ride·thru for 90% of 
utility disturbances 

• Economically expandable 
to a UPS 

• Single modules from 
50-1200 KVA 

COMPARED TO A UPS 
THE SERIES RF OFFERS 

• Less cost 
(40% of a UPS) 

• Easier installation 
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• Less maintenance 
• Higher efficiency 
• Greater reliability 
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P. O. BOX 27306 • RICHMOND, VIRGINIA 23261 
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water, drainage, refuse disposal, and 
heating; billing and bookkeeping of 
harbor charges; maintenance of waiting 
lists and booking of places in nursery 
schools and old people's homes; tax and 
personnel administration; rent allow
ances; social welfare register; and bil
ling/stores control for the cemeteries! 

It can be seen that here, as well as 
in other parts of Sweden, the system en
tails the drawing in of the full gamut 
of personal information. In fact, sources 
reveal-but no one wants to con
firm-that information on everything 
except details of work visas for overseas 
visitors is now kept in Swedish com
puter banks. 

Such a state of affairs is probably only 
possible in Sweden-that most "group 
minded" of nations-at the present time. 
Malmo has drawn on every facet of 
"group" mentality to take its project to 
this state without outcries of threats to 
privacy. 

Despite this, a recent survey from 
Swedens Central Statistical Office has 
determined that Swedes are becoming 
concerned about "intrusions" into their 
private lives. One-tenth of the respon
dents to a national questionnaire last 
spring said that they had felt something 
of this sort, and put the result down to 
the growth of the population of statistics. 
Nearly 33% considered their private lives 
less protected than five years ago. Three 
percent had experienced the release of 
unauthorized information about them, 
and 23% saw a risk of it happening. 

It can be seen from this that Malmo's 
technical achievement with its network 
will undoubtedly become a showplace 
for more than technology. And in this 
sense it poses a lot more questions than 
it answers. 

-Ralph Emmet 

Conferences 

Wescon Mobs 
San Francisco 
"You people must be going to Wescon," 
said a San Francisco cab driver. "What 
have they got in there in the way of new 
personal computers?" 

The cabbie was returning a group of 
Wescon attendees to the San Francisco 
Civic Auditorium following lunch. His 
interest in personal computers was gen
uine. He reads all he can about them, 
he said, and if the price comes down, 
he'd like to buy a PET computer pro
duced by Commodore Business Ma
chines, Palo Alto. The PET currently is 
priced at $595. The cabbie currently is 
trying to remain content with two pro
grammable calculators. 

That his interest in the so-called per
sonal computer is shared by many of 
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Looking 
intoOeR? 

into 
ala. 

See how the industry's 
most versatile optical recognition 

systems perform the "tough" 
data entry jobs. Elimina

ting labor-intensive key
boarding by quickly an 
accurately capturing source 
data - almost without regard to 
how or where it was prepared. 
Features alphanumeric hand
print recognition, software recog-
nition of poor quality printing, 
state-of-the-art reject handling, 
and optional throughput rates - all 
available in standalone OCR or 
mixed media configurations. 
See what you've been missing. 
Call Tom Skadeland, vice president 
- sales. today at 215/277/0500. 
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A USEful frEEbiE. 
Everybody offers free 

information. 
But not everyone offers 

useful free information. 
We do. 
We'd like you to know 

about our Remote Comput
ing Services (RCS). How 
flexible they are. How effi
cient, economical and versa
tile they are. But most of all, 
how you can benefit from 
them. 

Just fill out the coupon 
and return it to us. We'll send 
you our 60 page Remote 
Computing Services Hand
book. It may be the best 13c 
investment you make this 
year. 

Martin Marietta 
Data Systems We 

BUild&Run 
Systems 

'--....., 

Mr. Dick N emerson 
Martin Marietta Data Systems 
300 East Joppa Road 
Baltimore, Maryland 21204 

Name' ______________________ _ 

Co. ___ --'-__________________ _ 

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

Address, ____________ _ 

Phone ______________________ _ 

City _____________________ _ 

State, _______ · Zip, __ _ 

Now using ReS? 0 Yes 0 No L _______________ ~ 
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news in perspective 

those attending the 26th Western Elec
tronic Show and Convention was evi
denced in many ways. Most spectacular 
was a scene at the door of a room hous
ing.a session on, "Home Computers, the 
Next Billion Dollar Market." 

Before the scheduled starting time, 
the room was filled to capacity. A belea
guered Wescon official tried desperately 
to turn people away. "There are 600 
people in there," he pleaded. "That's 
all the fire laws will allow." 

Some would be attendees compliant
ly left. Most would not. 

"We've taken time off from work for 
this. We'll stand." 

"There are already people standing 
all around the room." 

"Well open up another room and 
pipe it in." 

"Too late." 
"Keep the doors open so we can listen 

in the hall." 
"Can't do that." 

Listened from the hall 
When all arguments had been ex

hausted, the determined audience did 

A POWERHOUSE OF PRODUCTIVITY 
.. . ON YOUR SYSTEM OR OURS! 

SUPERWYLBUR * is the 
powerful multi-purpose software 
package that's boosting productivity 
for data processors nationwide. 

This conversational computer 
system and service, available 
exclusively' from Optimum Systems 
Incorporated, offers advanced word 

program source code, data, letters, 
manuals, financial statements, 
and proposals. 

Remote Job Entry using 
SUPERWYLBUR permits jobs to be 
submitted to computers' batch 
streams; lets you check, alter job 
status, selectively retrieve job 

,SUPERWYLBUR IS IBM MAINFRAME COMPATIBLE AND SUPPORTS 
01 S, VS1, SVS, and MVS . 

processing capabilities, an 
interactive programming language, 
comprehensive text editing and a 
remote job entry/retrieval 
controller. And you can use 
SUPERWYLBUR on your equipment 
or as a service through any of our 
data centers. 

Word processing potential is 
nearly limitless. SUPERWYLBUR 
aligns, justifies, hyphenates, 
generates automatic tables of 
contents, and permanently paginates 
with headings and footings. 

Macro programming 
capabilities permit automation of 
virtually any routine activity. Process 
pre-stored commands with 
comparisons and branching, and 
expression evaluation. 

Text editing with 
SUPERWYLBUR is fast and accurate. 
You can create, modify, and 
retrieve a wide variety of text, 

output at your terminal and route 
output to remote sites. 

Triple your TSO productivity 
with SUPERWYLBUR by relieving 
TSO of its editing load and 
permitting it to function more 
effiCiently in executing user 
programs. 

Pack more power into your' 
programming and processing! 
Write today for details about 
SUPERWYLBUR. We'll send you a 
brochure that outlines 
SUPERWYLBUR's extensive 
capabilities and a current price list. 
Or send your check for $20 for a 
complete set of SUPERWYLBUR 
reference manuals. ' 

OPTIMUM SYSTEMS INCORPORATED 
5615 Fishers Lane, Dept. D 
Rockville, Maryland 20852 
301 /468-1000 Ext. 258 
'SUPERWYlBUR is a mark of Optimum Systems Incorporated denoting a 
computer software system proprietary to Optimum Systems Incorporated. 
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SOME 35,000 people crowded the aisles 
of San Francisco's Civic Auditorium and 
Brooks Hall for the 26th Western Electronic 
Show and Convention where personal 
computers were the big hit. 

what they must have felt they had to 
do. They brushed past the official into 
the room, filling it beyond capacity. 
And somewhere along the line the doors 
were opened and people did listen from 
the hall. 

The crown scene at the home com
puter session was not the only one at 
Wescon. For the entire three days of the 
show, exhibit aisles were so crowded 
that football gear would have been an 
asset to anyone wanting to move 
through them. 

Show organizers had predicted an at
tendance of 30,000. By the middle of the 
last afternoon, posted attendance ex
ceeded 38,000. But this figure included 
advance registrations and, traditionally, 
not all advance registrees show up. Pre
dictions were that final, audited atten
dance would approximate 35,000. 

Exhibitors were pleased. Particularly 
those whose showings had anything to 
do with microprocessing. Their booths 
were constantly filled to capacity, while 
some of the more traditional Wescon 
exhibitors, the packaging people and 
some component manufacturers, ap
peared lonely by comparison .. 

Even the annual All Industry Recep
tion, the big social event of Wescon, 
took advantage of microprocessing. The 
theme was "Fun and Games at the 
Golden Gate," and it featured a variety 
of microprocessor-based games which 
attendees could play.' Some said the 
games were the only good thing about 
the reception because it, like so many 
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other things at Wescon, was overcrowd
ed. 

Dick Anderson, manager, product 
planning, Microelectronic Device Div., 
Rockwell International, was delighted 
with the interest shown in the games. 
He sees games as having a large un
tapped potential for microprocessors. 
He said his firm currently is' working 
with MatteI toys on some new ones. 

Rockwell's introduction of its 18 chip 
R6500 family of microprocessor systems 

Exhibitors were pleased. 
Particularly those whose 
showings had anything to 
do with microprocessing. 

at Wescon was called a "major entry" 
during the home computer session. 

No shake-out 
Attendees were wondering about the 

possibility of a shake-out in the micro
processor systems market. "There are so 
many facets to it, so many niches," said 
Charles Peddle of Commodore, "that 
there seems to be room for everyone if 
they're financially stable." 

One questioner wondered when 
Texas Instruments would get into the 
market. "I assume we will see TI in the 
marketplace within two or three years," 
said Peddle. 

TI is the biggest cloud hanging over 
all our minds," said Mike Markula, 
Apple Computer Inc., Cupertino, Calif., 
another session participant. 

Gave characteristics 
Robert F. Wickham, Vantage Re

search, Inc., Palo Alto, Calif., had a def-
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Looking 
into 

key -to -disk? 
lo ___ inlo 
c n- ala .. 

See how Scan-Data key entry' 
systems handle the really tough 

jobs really well. With an 
unparalleled range of 

operating and programming 
features that extend the range 
of applicat.ions beyond that of 
other shared processor 
systems. 
Features file access via COSAM, 
fu II COBOL 1/0 capabilities, 
PARA-COBOL, prompting, fore
ground editing. sub-batch balanc
ing, extended memory, Automode, 
and program overlays. 
See what you've been missing. 
Call Tom Skadeland, vice president 
- sales, today at 215/277/0500. 
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SUPPORTED 
at last 

UNIX for time sharing 
UNIX for programming 
UNIX for text processing 
UNIX for typesetting 

complete 
UNIX systems and services 

Interactive Systems Corporation 

Peter G. Weiner, President 

1526 Cloverfield Blvd~ Santa Monica, CA, 90404(213)829-7741 
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news in perspective 
inition of a personal computer. It's char
acteristics should include: cpu with RAM 

storage; user programmability; high 
level language; interactive operation; 
alphanumeric keyboard and display; 
desk/table top size; and single user ori
entation. 

Wickham breaks the personal com
puter market into three categories: pro
fessional, hobby, and consumer, and 
looks for the greatest growth in the con
sumer segment. He expects the overall 
market to grow from $143 million in 

1976 to $1,155 million in 1982, a 42% 
compound annual growth rate. 

"By 1982 the home or consumer com
puter is expected to account for 55% of 
personal computer sales and to show the 
highest growth rate. Projected further 
out to 1985, the consumer computer is 
expected to be a $1.25 billion market 
opportunity." 

Wickham expects the hobby com
puter market to peak in terms of dollar 
vol ume in the 1980 to 1981 period, with 
products designed specifically for home 

Dollar For Dollar, The 
Best PerfDr~ing, Most Powerful, 

Intelligent Graphics Systems 
DYNAMIC REFRESH 
All MEGRAPHIC Systems feature 
100% vector refresh. Sharp, bright lines 
with 12 bits of screen resolution. Indi
vidual vectors or symbols can be 
erased, translated, rotated or scaled in 
real-time. No need to blank the entire 
screen to change one, one hundred, 
one thousand, ten thousand, or more 
points! 

Local minicomputer power eliminates 
the hE>st or minimizes its support re
quirements. 

TEKTRONIX®* COMPATIBLE 
Our 5014 emulates all Tektronix@ 
4010/4014 ™ Series storage terminals. 
MEGATEK's EDS™ adds powerful local 
edit capabilities, not available on a stor
age tube. 

Easy to use, easy to pay for. Flexible 
cost effective systems, backed by 
MEGATEK engineering and software 
support. PDP-11, DATA GENERAL, 
and OEM interfaces available. We lis
ten to your problems and solve them 
with quality products. 

MEGATEK 
CORPORATION 

The Refreshing Alternative 
1055 Shafter Street, San Diego, California 92106 Telephone: (714) 224-2721 

'''TEKTRONIX'' is a registered trademark of Tektronix, Inc., use of which in no way constitutes endorsement. 
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and business use taking over many of 
the current applications for hobby sys,;" 
tems in this area. 

"Warm and cuddly" 
Peddle described the PET computer. 

He said it was designed to be "warm 
and cuddly." He predicted there will be 
more housewives programming by 1980 
than professional programmers. 

"The PET contains everything neces
sary for the beginning user. However, 
it is obvious that growth is not only de
sirable, but is necessary. There are two 
models of the basic PET: a 4K RAM unit 
and an 8K RAM unit.The additional 4K 
is accomplished by direct implementa
tion of RAM'S on the internal board." 

Peddle believes the PET, for the 
average user, "will be the cornerstone 
on which he can build his personal in
formation handling system. As newer 
and better peripherals become avail
able," he said, "the PET will be seen as 
a basic household utility similar to the 
familiar lID-volt electrical outlet to 
which a number of appliances are at
tached. Instead of an electrical utility, 
the PET will be the information utility 
which has been talked about for years 
and which finally is a reality." 

What it's like 
Don M. Muller, senior v.p., Microsys

tems and Peripherals Group, Pertec 
Computer Corp., whose major thrust 
was that small businesses will be the 
major immediate beneficiaries of the 
personal computing era, nonetheless 
started his talk with an example of a 
possible home computer use. 

Sharon, an average housewife, flicks 
a switch as she wakes up one morning. 
First comes soft music then, over the 
music, a soothing voice telling her what 
day it is, what time it is, what her as
trological projection is for that day, 
what her biorhythms show for that day, 
the up-to-date balance in her checking 
and savings accounts, her appointment 
schedule, and on and on and on ad nau
seum. Then it tells her, "I shall now turn 
on the 'Today' show." 

"The technology is here," said Mull
er, when he turned off his impressive 
recording. 

Muller was questioned during the 
home computer session as to whether 
Pertec and its MITS subsidiary are plan
ning to withdraw from the hobby mar
ket in favor of small business. "We plan 
to pursue both," he said, "but future 
developments will be for the small busi
ness market with spinoffs for the hob
byists." 

Distributed processing 
In another session, "Transition to 

Distributed Processing," Mark Levi, 
director, Microcomputer Systems, Na
tional Semiconductor Corp., predicted 
that "micro-based sytems will be in-
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creasingly used in distributed process
ing. Economics, technology, and cus
tomer demands are all forcing this di
rection." He said more of the distrib
uted functions will be handled by hard
ware and/or firmware. "The market 
will inevitably dictate what semicon
ductor manufacturers do with the tools 
at their disposal. There are markets in 
the low end of the computing business 
not currently in conflict with those mar
kets most actively pursuing distributed 
data processing. How the markets come 
together is a function of replacing soft
ware with hardware, standardization, 
and the difference in value between de
dicated and distributed processing." 

In the same session, Jacob Sembert 
and Jeffrey Goldfarb, Conversational 
Systems Corp., New York City, said dis-

There are now no computer 
technology problems in 
distributed processing. 
There are only business 
problems. 

tribution of computer resources is "de
sirable, possible, and probably inevita
ble." 

They called distributed processing 
"an umbrella term for a variety of pro
cessing structures whose common goal 
is the placement of local cumputer 
power at the disposal of every unit of 
the business for the purpose of enhanc
ing e~ch unit's operations and control
ling a timely flow of intelligence among 
these units." 

But, they fear, "even though manage
ment is aware that theoretically decen
tralization is possible, the dp manage
ment hasn't explained how to get there. 
Worse, the technologist hasn't explained 
why it is necessary to get there." 

Only business problems 
"We have reached the point," said 

Steinberg and Goldfarb, "where the ul
timate luxury is available, namely: there 
exists hardware to satisfy any require
ment of the business. There are now no 
computer technology problems. There 
are only business problems." 

And, in spite of its crowd problems, 
Wescon had its lighter side. "It's a zoo," 
said one attendee trying to force his way 
down the overfilled aisles. He had a 
smile on his face. Many attendees wait
ed patiently in consistently long lines at 
the Cramer Electronics booth to have 
computer generated portraits made and 
to take their chances throwing ping 
pong balls at a felt target. Success rate 
here was rather low, but Cramer booth 
personnel seemed good at it. 

While there was little that was star
tling, there were some new products at 
the show. 

Data General displayed its newest 

October, 1977 

-----_---. king 
Into 

distributed 
processing? 
'l ok into 
can- alam 

See h ow Scan-Data distributed 
processi ng systems put mo re 

storage and processing 
power in the user depart

ments, to provide the capa
bilities required to perform 
virtually any distributed proc
essing task. 
Features remote key stations, 
remote batch communications, 
key stafion printers, large disk file 
storage, prompting, batch or file 
reformatting, COSAM, and multi- , 
pie supervisory stations. ". 

See what you've been missing. 
Call Tom Skadeland, vice president 
- sales, today at 215/277/0500. 
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Presenting the' 
most dynamic business 

Opportunity since 
the Big Mac.™ 

A National ComputerLand Retail Franchise 
In 1967, you could have made a fortune selling 
burgers. Now, there are personal computers. 
Possibly the greatest opportunity since. 

2.5~:::=~:-::::-t I The big markets for home 
Data: Vantage Research 

THE MARKET. Today, annual sales of microcom- 2.01--------------1.1 
puters are over $100 million. By 1985, that total may Consumers 
top the $2 billion mark. 1.51----__ H_Ob_bY_is_ts ____ ---7'f/{)i •.• 

THE OPPORTUNITY. A ComputerLand retail fran- J~=~B:us=ine:ss=m:en~~lf;DII chise lets you in on this explosive market. The 
package includes everything yOU'll need: turnkey 1.0 

business system, intensive training, central buying 
and warehousing, national advertising ... And more. 
THE QUALIFICATIONS. Interest in microcomputers 0.5r-----:<G1!iIb~ 
comes first. Next, desire to test your management 
and sales ability. Finally, an investment of about 
$100,000 for a fully stocked and outfitted store. 
Bank financing available for qualified applicants. 
INTERESTED? Call 415-895-9363 for instant action. 
Or, send the coupon for a detailed brochure. 
Big Mac is a trademark of McDonald's Corp. 

1 .lBillions L..I __ _ 

Compute,land'M 

Mail to E. E. Faber, President, ComputerLand Corp., 1922 Republic Avenue, Dept. D 
San Leandro, CA 94577 (415) 895-9363 

Name __________________ ,Occupation ___ . __ _ 

Address ___________________ ,City ______ _ 

State _____________ --LZip ____ Phone ____ _ 
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Bite-sized 
8080Asystems 
make big boards hard to swallow. 

Aone card 
SYIstelm (PLS·881 ) 
Our 8080A-based PLS-881 

gives you everything you need for 
simple dedicated control. It includes 

1K bytes of RAM, sockets for 4K bytes 
of PROM program memory, interrupt input, 
crystal clock, power-on and external reset, 

three 8-bit output port~, ~d two 8-bit input ports. 
It costs only $~~n 100 piece quantities. 

/11\ ~ 
-~ ') r /J /I e::-
1/ u II ~9 ::;'''> 

Simple, flexible, standardized Pro·Log 8·bit microprocessor systems a best buy for OEM" ,'so , . 'Jfi 
We sell 8080A and 6800 microprocessor cards two ways; as single and multicard . 

systems, or as individual CPU and support cards so you can build a system of your own. /' ,'/)), ,_ .. 
Our cards are all standard 4.5/1 by 6.5/1 with 56 pin edge connectors. They fit into stand- C"'o 4 f/)j,t~,. 'J~tl/;;,~ a (/f~fiJ-

ard card racks. To keep you from being tied to a specific semiconductor manufacturer for parts, )lU~~: - 11).? V

I
1:!J! 

delivery and pricing, our 8080A and 6800-based systems use only second-sourced parts. ,../ /} {J1 ~h::':'# /'.- / 
Buy 250 of any particular card and we throw in free its manufacturing and assembly JIl t·lU!.~!I ~... I 

plans and non-exclusive rights to manufacture it, allowing you to build your own hardware, rqiJ"".v (..-' ~ /7,.' !?;ff '/P?I • 
relying on us as an established and dependable second source. VI J /'1 j ) I!/~'/'-W~::~/--- , 

We've got 4·bit systems, instruments, education and literature, too. 
4-bit 4040 and 4004 systems; 4- and 8-bit microprocessor system analyzers; PROM 

programmers; a half-day economics seminar for decision makers; a three-day hands on 
design course for engineers; manuals and support documentation. 

Call or write for data sheets or a free copy of The Microprocessor User's Guide. 

PRO·LOG CORPORATION 
2411 Garden Road 
Monterey, CA 93940 . 
Telephone (408) 372·4593 
TWX 910·360·7082 

An expandable 
plugoin CPU card (8821 ) 

Our "buffered bus" 8821 processor card 
i plements the 8080A as a fully TTL buffered 

micro rocessor. Add one 1/0 card and it becomes 
a co~hlete two-card system. Or expand it to use 

)~II 8080A memory and 1/0 capability-it's 
compatible with all the Pro-Log ROM, RAM and 

1/0 mod~~s sh~,\YJ1 here plus many more. The 
8821 costs on)~ $1~ in 100-piece quantities. We 

also have eq~lv~ent cards implementing the 
6800 microprocessor. 
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• news In 
perspective 

Eclipse computer, the Eclipse S/130 
which features a second-generation 
user-microprogrammable control pro
cessor for users with high speed require
ments in dedicated applicati~qs. 

Tektronix announced an 8085 option 
for its multiple microprocessor develop
ment systems simultaneous to the an
nouncement of the same capability by 
Intel. 

Data I/O Corp., Issaquah, Wash., in
troduced what it called "the first PROM 

programmer to deliver EPROM program
ming rates approaching one megabyte 
per hour." 

A 16K RAM memory board for $369 in 
semikit form was introduced by Proces
sor Technology Corp., Emeryville, 
Calif. 

No, there was not a proliferation of 
new personal computers. But maybe by 
the next Wescon there will be, and 
maybe that San Francisco cab driver 
will be able to go to that one-even 
though it will be held in Los Angeles. 

Technology 

Speakers Look to 
Future Memories 

-E.M. 

Computer industry experts love to ex
pound on the future. And that's exactly 
what a prestigious coterie of them did 
early last month when they looked into 
their crystal balls for prognostications at 
the Fifteenth Computer Society Inter
national Conference-Comcon 77. 
Sponsored by the Institute of Electrical 
and Electronic Engineers, the three-day 
Washington-based meeting got off to a 
fast start on opening day as lead-off 
keynoters facilely forecast future tech
nology trends. 

Putting the onus on the lethargic user, 
Isaac Auerbach, president of Auerbach 
Publishers, contended that "technology 
has advanced faster than expected, but 
users haven't taken advantage of the po
tential that's available to them." It's "up 
to the user," he emphasized, "to take 
advantage of manufacturers' advances." 
And the advances he sees contributing 
the most to greater computer usage at 
substantially lower costs are in the area 
of memory development. 

Over the next few years, Auerbach 
predicted that these memory develop
ments would trim user processing power 
costs by one-third. Getting into the po
tential of specific memory devices, he 
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Why business relies 
on Datamation and 
Technical Publishing Company 
now more than ever. . 
The more perplexing business conditions get in the '70s, the more industry leaders 
turn to "Technical" ... for information, education and advertising value. 

In addition to Datamation, Technical Publishing Company publishes seven other 
national business/professional magazines: Electric Ught & Power, Plant 
Engineering, Pollution Engineering, Power Engineering, Purchasing World, 
Research/Development, and Consulting Engineer, plus the annual Plant 
Engineering Directory and Specifications Catalog. Our publications are recognized 
as prime sources for technical and business information. 

And they give business finely focused selling vehicles for sp~arheading product 
sales efforts. In fact, four of our publications improved their ranking among the top 
100 specialized business magazines in advertising revenues in 1976. We also serve 
business and industry with specialized mailing list rental, market research and 
product postcard services. 

Our TPC Training Systems provide a new, innovative, economical method for 
training maintenance craftsmen. And OBI Books, Inc., (formerly Digest Books, Inc.) 
serves the consumer leisure market with over 60 titles devoted to sports, hobbies, 
crafts and nostalgia. 

Technical Publishing Company is a growth company concentrating in growth 
fields. We are publicly-owned and our stock is traded over-the-counter. For 
information on any of our properties or the company, write James B. Tafel, President 
and Chief Executive Officer. 

IfGI Technical Publishing 
Company 

1301 South Grove Avenue Barrington. Illinois 60010 
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news in perspective 
that face~ the industry and users alike." 
While "advances in computer technolo
gy have extended our application hori
zons, those horizons," he lamented, "are 
harder and harder to achieve." 

maintained that while magnetic core 
memories continue to be "the pace set
ter," the real memory development im
petus may come through bubble and 
charge-coupled (CCD) devices. 

By 1980, he claimed, one million bits 
per square inch memories would be on 
the market with a bubble size of one 
micron. But while this technology will 
be cost comparable to CCD'S he cau
tioned that before its full potential 
could be reached, improvements would 
be needed in material and photolitho
graphic techniques. 

At another keynote technical session, 
Tom Klein, director of N-channel de
velopment for National Semiconductor, 
offered the manufacturer's view of these 
up and coming memory advances. 
While CCD'S, he acknowledged, repre
sent the densest silicon-based technolo
gy, "their speed and ease of use is con
siderably inferior to random access 
memories." As a result, he argued, 
CCD'S will be "hard-pressed to carve out 
a market position" if they have to com
pete against RAM'S with comparable cir
cuit density. 

Klein's prognosis for bubble memory 
also is mixed. Citing bubble's main 

drawbacks of very high material and 
packaging costs, he also pointed out 
some of the device's long-term benefits. 
Among these were fewer masking steps 
and a potentially better bit density ca
pacity. 

Depends on programming 
Auerbach's bottomline comments on 

the two competing memory movements 
pulled the discussion together. The "ef
fective use" of both CCD and bubble, he 
explained, would depend on "effective 
programming." In the area of software, 
he claimed, improvements would be 
"evolutionary" with no great "efficiency 
gains." He also sees no great leaps for
ward in microfilm and ocr. But he fore
cast "extensive" use of microcomputers, 
and "unclear" growth in the data com
munications field "till public policy is 
defined." 

Taking another tack, Joe Henson, 
market planning v.p. for IBM'S Data Pro
cessing Div., insisted that the real 
growth potential for the dp industry lay 
not in technological advances but in ap
plications development. "Productivity 
in applications development," he main
tained, "is really the critical challenge 

DBMS systems 
Citing the on-line applications growth 

rate, which he claimed will climb from 
9,500 in 1975 to 23,000 by 1980, IBMer 
Henson pinpointed one major problem 
prevalent in several application areas 
that would hamper applications devel
opment. That problem, he said, was 
data base management systems which 
grow larger and larger as more data is 
fed into them in support of applications 
involving technical management, fore
casting, and modeling. 

Another problem hobbling applica
tions development, he argued, was 
bogged down programmer productivity 
which he project,ed would improve by 
a factor of four to seven in the next few 
years. Henson protested that that's "not 
enough" of an improvement and sug
gested ways to step it up. Some "promis
ing tools," he said, are application pro
gram generators, data dictionaries, and 
other programming aids. He also pro
posed using the computer itself more in 
applications development. "We 
shouldn't focus on fine-tuning the sys
tem," he asserted, "but on increasing 
programming productivity." -L.F. 

NOW 
YOUH PHOdlCIS 

CAN BI ON IAHGII 
BlfOHI YOU SIAHl. 

Firmware features include: Nichols automated project planning 
and control systems will enable you 
to successfully plan and control your 
projects. These systems dramatically 
improve planning efficiency, highlight 
future loads, and quickly indicate 
potential problem areas. 
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• Vector generation 
• 5 line types 
• Circle and arc generation 
• Alphanumerics character generation 

with scaling and .010 rotation 
• Relieves software burden from host 
• a-bit parallel or RS 232 interface up to 

9600 baud 
• Cost effective $3,500 

Write or call: 
LOGIC SCIENCES, INC. 

6440 Hillcroft, Suite 412 
Houston, Texas 77081 

(713) 777-8744 
Attn: Bill Hyche 
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Books 

Malik on IBM: 
A Racier Book 
A burglary, telephone tappings, and sur
veillance from moving and parked cars 
are some of the new ingredients that will 
comprise a second edition of British au
thor Rex Malik's vitriolic book, And To
morrow the World: Inside IBM. The sec
ond edition is due out next year. 

Malik says the events occurred shortly 
after the book went into its first year 
of publication in 1976. Without actually 
accusing IBM or other Americans-"after 

REX MALIK: British author, outside court
room in Foley square where IBM antitrust 
trial is underway, plans a second edition 
to his book: "And Tomorrow the World: 
Inside IBM." 

surveillance, the cars often drove off 
down the right side (in Britain the 
wrong side) of the road"-Malik says he 
intends to write about "the strange 
things that have befallen me" since the 
book came out. 

Malik, who calls himself a free enter
prise journalist, writes about all aspects 
of the computer business for magazines, 
newspapers, and broadcast media, and 
has authored, or is about to, several 
other books. His first, What's Wrong 
With British Industry, purportedly con
tributed to the election of Labor Prime 
Minister Harold Wilson in 1964. He is 
collaborating with Alex Bell, a promi
nent British researcher in artificial in
telligence, on a book on the subject, en
titled We Have a Problem. And a novel 
is due out soon on a takeover of the 
British government, entitled, Tomorrow 
Has Been Cancelled. It is coauthored by 
British M.P. Ken Warren, a frequent 
spokesman for the government on 
computer topics. 
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Broke F.S. story 
A journalist for 21 years, Malik is best 

known outside the U.K. as the reporter 
who broke the story that IBM was aban
doning its Future Systems project. The 
story was given widespread publicity, 
and forced a statement confirming the 
report from Frank T. Cary, the IBM 

chairman. An associate says Malik still 
works 16-hour days as a free-lancer. For 
two to three months a year he serves 
as a senior, research associate chronicl
ing the activities of Gordon Pask, resi
dent professor of Cybernetics at BruneI 
Univ. in the U.K. He is a correspondent 
for France's weekly computer newspa
per 01 Informatique. 

The burglary 
Malik, who says nothing was missing 

after the alleged burglary, said it oc
curred during the morning when the 
house was empty and on a day he had 
engaged decorators to do some remod
eling. The decorators showed with a key 
Malik had given them, but were unable 
to open the door because the latch was 
down. When Malik's children returned 
from school, the latch was up, indicating 
the persons who were in the house when 
the decorators came had left. 

Malik says the decorators, unable to 
rouse anyone in the house, left. 

The new edition of his book, he says, 
also will include new chunks of antitrust 
evidence now seeping into the public 
sector. The book also will move faster, 
he said, because such lengthy sections 
as the history of computing will be 
placed in al). appendix. 

The new edition likely will reinforce 
IBM'S privately held view that the British 
author is "paranoid" about the com
pany. Both IBM and Malik have 
scotched a growing rumor that IBM has 
bought the publishing rights and plates 
for the book from its U.K. publisher, 
Millington Books, and recalled copies 
from circulation-perhaps to avoid pub
lication of the "lovely new stories" that 
Malik said he intends to add in the sec
ond edition. (The book is distributed in 
the U.S. by the Computer and Com
munications Industry Assn., 1500 Wil
son Blvd., Arlington, Va.) 

The truth, according to Malik, is that 
he currently is exercising a buy-back op
tion on the book himself so that he can 
take it to a new publisher. "Negotiations 
between Millington Books and my law
yers and agent are just underway, so I'd 
rather not say anything more on this," 
he said. 

Some observers say the book hasn't 
been as successful as he would have 
liked, largely because Millington has 
neither the will nor the manpower to 
push sales of the book as Malik wants. 
He is thought to be trying for a paper
back publisher for his tighter and racier 
second edition, and is expected to serial
ize some of it in a leading U.K. journal 
this autumn. :#: 
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News in Perspective 

BENCHMARKS . . ~ 
From Burroughs to NCR: Already 
sporting his NCR lapel button, Manuel 
Garcia showed up for work at NCR Corp. 
Sept. 19, and posed for this first official 
photo. Garcia, who had spent some 30 
years at Burroughs Corp., most recently 
as head of the computer maker's Inter
national Marketing Group, left the 
company to assume a similar post at NCR 

MANUEL GARCIA 

where, as a member of the company's 
executive office, he will be primarily in
volved in NCR'S worldwide marketing 
operations. He's the second top Bur
roughs executive to leave the Detroit 
firm for NCR. Charles E. Exley, Jr., 
former Burroughs executive v.p. for fi
nance, left a year ago last August to be
come NCR president. Garcia, 52, joined 
Burroughs as a salesman in 1948. He'll 
be succeeded at Burroughs by J. Roy 
Henry, recently named corporate v.p. of 
marketing. 

Ma Bell and EFT: AT&T would be 
barred from competing in Electronic 
Funds Transfer services unless the 1956 
consent decree or FCC rules are modi
fied, if the National Commission on 
Electronic Funds Transfer has its way. 
The commission's final recommen
dations to Congress last month said such 
services constitute data processing and 
not regulated communications. That 

. means that if carriers enter the EFT mar
ket, it must be on a non-tariffed basis 
without cross-subsidization from mo
nopoly services that are tariffed. The 
1956 consent decree limits AT&T essen
tially to operations which can be mar-
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keted under a common carrier tariff. 
The commission said that while AT&T 

may possess knowledge and research ca
pabilities in EFT that should be available 
to the public, it also "may possess domi
nant market power" which could lead 
to forcing other firms from the market 
and preclude the entry of new firms. 

Digital Watch Market: In a move re
miniscent of the pocket calculator mar
ket, Intel Corp. of Santa Clara became 
the eighth company to drop out of the 
digital watch business in September. 
American Microsystems and Litronix 
preceded Intel as semiconductor drop
outs. Others who have left the business 
are Armin, Benrus, Gruen, Gillette, and 
HWM Industries. Semiconductor firms 
still in the business are Texas Instru
ments, Fairchild, and National Semi
conductor. Intel president Dr. Gordon 
Moore said the company will take an 
after tax charge on earnings of $1.4 mil
lion with the disbanding of its Microma 
subsidiary. Moore said the electronic 
watch business didn't turn out to be the 
high-technology business dependent on 
semiconductor components that the 
company thought it would be when it 
acquired Microma. 

Cost Was Too High: Calspan Corp., 
an R&D firm doing government work, 
decided to drop manufacturing and 
marketing of its computer-based finger
print identification systems because the 
investment was too high. President Rob
ert S. Kelso said the costs "more than 
accounted for the company's total losses 
of $2.9 million over the last three years." 
The company will attempt to sell or li
cense two products: one covering cus
tomized large-scale systems for law en
forcement agencies; the other being ac
cess control systems for business and 
government. 

Acquisition Talk: Applied Digital Sys
tems, Inc., Hauppauge, N.Y., a firm that 
tried unsuccessfully to take over Milgo 
Electronics earlier this year, now may 
be the object of an acquisition itself. 
Persistent rumors in the financial com
munity last month indicated the suitor 
is Northern Telecom, although both 
companies in mid-September were de
clining to comment. ADDS makes crt ter
minals. In Morristown, N.J., the instru
ments manUfacturer, Keuffel and Esser, 
said preliminary talks for its merger 
with Mohawk Data Sciences (Sep
tember, p. 276) have collapsed. 

Shifts at Xerox: James S. Campbell has 
been named president of Xerox Corp.'s 
Business Systems operation, replacing 
John C. Lewis who left the company to 
become president of Amdahl Corp. 
Robert Adams, v.p. of marketing with 
the Data Systems operation, was 
named president, replacing Lewis who 

JAMES C. CAMPBELL 

also had been acting president of that 
operation which manufactures printers 
and terminals. Campbell formerly was 
president of Xerox Computer Services 
and is succeeded by Haig Bazoian, who 
has been the unit's v.p. of marketing. 
xcs also was put under the Business 
Systems operation which Campbell 
heads. Campbell has been president of 
the unit since it was formed in 1969. He 
had been president and chief executive 
officer of Greyhound Computer Corp., 
and earlier spent 15 years with IBM'S 

Data Processing Div. 

Personal Computers: J. David Callan, 
who heads Pertec Computer Corp.'s Mi
crosystems Div., which makes personal 
computers, said the company will open 
from 50 to 100 new outlets before year 
end. At present its Altair line of com
puters is sold at 80 stores. But Callan 
said the company has more than 800 
requests for store locations-and he ex
pects shortages as the firm tries to keep 
up with demand. The company ac
quired the Altair line from MITS of Al
burquerque, N.M. Callan is the founder 
of iCOM, which made peripherals for mi
crocomputers and which also was ac-
quired by Pertec. :fl: 
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Digital Associates Corporation 
Or, switch to chain-train 
quality. 

The DAC CT 6644 is a 600 LPM 
chain-train printer that replaces 
LP11-YA. 
It gives letter-quality printing, and 
costs about 40% less than DEC's 
600 LPM drum printer. 
Again it comes with PDP-11 inter
face, installation and maintenance. 
Specification: 
Solid-font chain-train printer 
600 LPM, 132 column/line 
64 character/column 
Available in u/I case 

Or, upgrade to a 900 LPM 
printer for 25% less than 
you now pay for 600 LPM. 

The DAC 2290 
900 LPM 
printer is a 
plug-to-plug 
replacement 
for the 
LP11-CA. But 
it costs 30% 
less. In fact, it 

even costs 25% 
less than DEC's 

600 LPM printer. Comes with 
PDP-11 interface, installation and 

maintenance. 
Specification: 
Solid-font drum printer 
900 LPM, 136 column/line 
64 character/column 
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Replace your LP11-V A 
with our DAC 2260 

The DAC-2260 is a 600 LPM, plug-to-plug 
replacement for your LP11-VA. It comes 
with PDP-11 interface, installation and 
complete maintenance service. Buy, rent, 
or lease. The saving is 40%

• 

Specification: 
Solid-font drum printer 
600 LPM, 136 column/line 
64 character/column 

\VhYlve 
ean offer such 
extraordinary 

savings • 
The Digital Associates Printer Store 
is the largest independent outlet of 
quality line printers for,mini com
puter systems. 
We buy printers, in quantity, directly 
from the manufacturers, and add 
interfaces to all the popular mini 
computer CPU's. Then we offer 
complete printer systems (printer, 
interface, installation and service) 
at prices the mini-computer sup
pliers simply can't match. 
The Printer Store can supply printers 
from 100 to 1500 LPM, dot matrix, 
drum, chain-train or band technol
ogy, for DEC, Data General, Hewlett
Packard, Interdata, G. A. and most 
other mini-computer systems! And 
for IBM Series 1 and S/3 compu
ters. We can also supply any of our 
printer systems for remote data 
communications environments. 
We install what we sell, and service 
what we install (unless you insist 
on doing it yourself). You can buy 
the printers, lease them or rent 
them. Any way you choose, you'll 
save between 20% and 50% on 
prices you'd pay to the mini
computer manufacturer. 

Have you ordered a 
DEC-20? 
Before you sign up for an LP-20 
printer, call The Printer Store, We'll 
give you a wider choice of printers 
with substantial savings on any 
type you choose, 

TRADE UP! 
'We'll take your old printer as a 
trade-in when you order your new 
printer from The Printer Store. 

Digital Associates Corporation, 1039 E. Main St., Stamford, Cl 06902, Phone (203) 327-9210. Outside Cl, Call loll Free 800-243-9054 
- - _. 
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LOOK ArEAD 
(Continued from page 16) 
people in the U.S. are affected in some way by birth defects. "This system touches 
all of them." 

BUT THE CAB DOESN'T KNOW 
A Datamation editor has discovered a new airline operating in California. A charge 
for airline tickets on his most recent BankAmericard/VISA statement identified, 
the vendor as nL .. OJ. IJlun instead of Pacific Southwest Airlines' more common moniker, 
PSA. The amount of the charge and its date look correct, but where the funny name 
came from is an open question. The VISA people suspect a data entry error. It's 
rumored. that a number of bills in this billing run went out with equally unintelligible 
"descriptivelt billing details. In all fairness to the credit card people, we should 
note that in the past they have been quite willing to correct their mistakes. 

IBM OUT OF SERVICES INDUSTRY---AT LEAST uNTIL MID-1980s 
Will IBM reenter the domestic services industry in 19791 No, says Robert K. O'Connor, 
v.p. of' Fourteen Research Corp'. 0' Connor's reasoning: the computer giant has 
its hands full replacing current cpu bases and maintaining dominance in a dpenvironment 
experiencing dramatic application and technical changes with the emer~ence of 
distributed processing, microcomputers ,: and the like. 

, Even if IBM does take the plunge, it won't come until the mid1980s, O'Connor 
believes. By then SBS, IBM's satellite communications network, will be fairly 
tested and proven for transaction service and the current shakeup in the cpu and 
plug-compatibles market will have settled a bit. 

IBM BALKS AT HONEYWELL'S CHURCH SPIRE 
IBM is a dominant force in France and wants to stay that way. Last month at the 
annual French computer show, Sicob, its French archrival Honeywell Bull-CII displayed 
a French village with a churCh, post office, shops, and homes all connected by 
computer, presumablY,HB~CII computers. The company billed it as the total-wired 
village. And many who saw it praised it for imaginative showmanship. Except IBM, 
which reportedly complained to Sicob organizers about the height of the spire on 
the church, which reached some 40 feet into the air. IBM felt it dominated the 
show too much, and HB-CII was forced to trim it to a more modest 20 feet. IBM's 
booth was a typical affair in which it displayed its System/34 and its communications 
protocols. 

RUM)RS AND RAW RANDOM DATA 
Hewlett-Packard Co. is discontinuing its venerable 2000-series of BASIC time-sharing 
systems, although it will continue to support existing users. It will stop selling 
or accepting orders. The recently announced model 2026 is not a part of the discontinued 
line ••.• We,hear that serious talks have been underway between Microdata Corp., Irvine, 
Calif., and Italy's Olivetti in which Olivetti would acquire the California firm. 
Itwoulq be a combination of Microdata's hardware technology and Olivetti's solid 
field sales and support force.~.Some early users of Univac's Bc/7 small computer 
say the operating system is so big there's hardly any memory or disc.space left 
for the user ••• There are rumors that Burroughs is finding the same problem with 
its B-SO -- the MCP (Master Control Program) cannot be fit into memory and the memory 
can t t . be st retched because there's no space in the cabinet. The company may advance. 
the introduction of its B-900 series that wasn't due until 1983 ••• IBM is rumored to 
have placed an order with Fairchild Camera and Instrument Co~for one million 64K 
bit CCD (cQarge-coupled devices) chips. An observer who heard the rumdr on a recent 
trip to Texas .says a million chips is too many for an evaluation order ••• Banque 
Nationale de Paris, an IBM stronghold, suddenly has opted for Logabax terminals 
in a recent $8 million order to the French company. Some obserVers say Logabax 
might even get the bank's total network ••• Latest computer buzzword, coined by French 
software personality Philippe Dreyfus, vice chairman of CAP/Sogeti/Gemini, is 

. "infotecture." Two French publications, Le Monde and L 'Express t recently used the 
term which applies to the structure of information· systems ••• Control Data has made 
a big deal about. touting its new family. of computers targeted for introduction by 
1979. At a recent executive seminar, the Minneapolis mainframer gave an update on its 
progress and plans. Bundled into the systems will be redesigned LSI technology 
.and virtual memory. 



Take an in-depth look at 
in-hollse timesharing: 
You know the problems facing 
the data processing department: 

Other departments in your 
company want faster response, 
broaaer capabilities, better service. 

And your management 
wants you to hold down your 
operating costs. 

You're probably looking hard 
for a solution. A closer look at 
in -house timesharing could give 
it to you. 

Fast, long-lasting relief 
Unlike upgrading a large central 
computer, expansion to an in
house timesharing system isn't a 
time-and-money-consuming 
ordeal. 

And unlike buying outside 
computer time, you're not build
ing in a monthly bill that inevit
ably keeps building up. 

Adding an in-house time
sharing capability is a shrewd 
way to add computer power. 
Because it won't add significant
ly to your operating costs; in 
fact, it can pay for itself by reduc
ing current costs. 

Especially if you add the sys
tem specifically built for 
timesharing: our BTl 4000. 

A times harer's timesharer 
The BTl 4000 Interactive Time
sharing System is made by us: 

Basic Timesharing, Inc. We're 
the computer manufacturer with 
timeshare experience. Which has 
helped us produce a computer 
uniquely right for timesharing. 

To help you do more-while 
helping your company spend less. 

Easy to begin, room to grow 
You can own your own BTl 4000 
for as little as $35,950. For that 
you get a ready-to-go system with 
10 megabytes of storage and 8 
ports-just add terminals. 

BTl 4000 features modular con
struction, so system downtime 
for expansion is minutes, rather 
than days. You can add disk stor
age to 400 megabytes; increase 
user capacity to 32 ports; add 
peripherals like industry-com
patible magnetic tape and a line 
printer. 

Hard working, always working 
The BTl 4000 is a true timeshar
ing system. It allows doing any 
mix of tasks, all at the same 
time, all completely independent. 

It also gives you continuous 
system availability, because soft
ware housekeeping can be per
formed while users are on-line. 

There's also off-hours job
stream processing. So the BTl 
4000 can be worKing for you, 
even when no one's around. 

The BTl 4000 uses BASIC-X, 
an unusually powerful extension 
of the BASIC user language, en
hanced for business programming. 

What's more, the BTl 4000 
offers heirarchal account organi
zation and stringent security so 
that you can maintain total con-

trol over who's using it, and what 
they can do. 

And it does all this without a 
full-time operator. 

Inexpensive help 
Used during typical office hours, 
the operating costs for a BTl 
4000, including maintenance, are 
about $1 per terminal hour. And 
should you grow to 24 hour us
age, your operating costs shrink 
to less than 10 ¢ per terminal 
hour. 

Around-the-clock help 
We back our BTl 4000 with any
hour, anrwhere, on-line supj)ort 
with dia -up access for problem 
diagnosis. Yet in a typical instal
lation ... our maintenance plan 
costs less than 1 % of the sys
tem's purchase price per month. 

Look to us 
The BTl 4000. The interactive 
timesharing system that will 
help your data processing de
partment do more, for less. 

For more information, just 
look to the Basic Timesharing 
office nearest you. 

And start-up won't cause a 
departmental hang-up. The BTl 
4000 can be installed and work
ing for you in one working day. 

Expanding to do even more Tb BTT 4000 M B-
work takes even less work. The e I'" • eans uSlness. 

Basic Timesharing Inc., 870 W. Maude Ave., Sunnyvale, CA 94086. Sales Offices: East: Cherry Hill, NJ (609) 662-1122; Midwest: Minneapolis, 
MN (612)854-1122, Chicago, IL (312)298-1177; South: Dallas, TX (214)630-2431; West: Sunnyvale, CA (408) 733-1122, Anaheim, CA (714)533-7161 
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Downtime in a data communication network is too costly to be a guessing game. 
And operating personnel shouldn't be concerned with questions like 
what's the problem, where's the problem, and when did it happen? 
Not when they're supposed to be getting your data through. 
That's why we developed the System 180 Network Diagnostic Controller. It checks up 
on networks with up to 16 dedicated lines, with as many as 254 modems per line. 
If there's a problem at a remote site, it lets your central site personnel know immediately. 
Much of the time, it allows your personnel to take prompt action to restore service, 
even at unattended sites. 

Our new 8-page brochure describes all the good things System 180 
can do for your network. Send for your free copy. . 
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Maxi FORTRAN 
power at 

mini computer 
prices. 

October, 1977 

If you need heavy number crunching capabilities but 
your budget can't take the cost of mainframe com
puters, Interdata has the answer ... our 8/32 Mega
mini® FORTRAN Processing System. 

This fORTRAN system is more powerful than any 
other minicomputer. It has a 32-bit word length for 
extensive addressing and manipulation-useful for 

. image processing and simulation. Our 32-bit word 
length lets you address up to 1 million bytes of mem
ory-just the ticket in linear programming and matrix 
processing. There's more ... floating point hardware, 
writeable control store, and an optimizing FORTRAN 
compiler. 

Amazingly, this FORTRAN system is priced like a 
minicomputer ... 1 /7th the cost of an IBM 370/158 or 
Univac 1108, the traditional number crunchers for 
scientific work until our 8/32 system came along. 
Your budget wins with appreciably lower cost per 
instruction. 

If you have requirements or plans for large FORTRAN 
programs, investigate our Megamini's experience in 
the scientific community. Call your local Interdata 
office or contact me, Gary Doninger, Interdata Scien
tific Manager. (201) 229-4040. 

Send me information on your 8/32 FPS. 

NAME ___________ TITLE __ 

z 
n 
:z: rn 
~ 

COM~NY ______________ N 

ADDRESS --------------i:1 

CITY __________ STATE __ ZIP __ 

PHONE ________________ jj 

A UNIT OF 
PERKIN-ELMER DATA SYSTEMS 
Oceanport, New Jersey 07757. U.S.A. 0-108 

> .... : .. 

CIRCLE 44 ON READER CARD 179 



How to 
Buy a Minicomputer 

Shopping for a minicomputer has become almost as difficult 
and confusing as buying the right type of headache tablet. 
There are so many factors to consider such as core memory, 
speed of printers, costs related to components, service, flex
ibility, ad infinitum. For the simple man" (myself), there 
has emerged an easier, less time-consuming, and quite pos
sibly more effective method of buying a mini. 

Assess the salesman. This technique is largely based on 
the intuitive observation that the quality of the salesman's 

Brick 
Brick is quick to impress on you that he is your friend 

and that he has the goods on the competition. He knows 
why IBM'S GSD will be broke within six months and why MAl 

is scared to death of his product. He can tell you all about 
the scandalous habits of the other salesmen working for the 
other companies. 

Rating: This is all very interesting information. It is 
difficult to get much information about his computer, how
ever. Still, a good performance overall. Somewhat mislead
ing, though stimulating. 7 points. 

~ 
Chad Meleon 

Dialogue with this person is similar to dancing with a 
"Will-O-the-Wisp." Chad's computer will do all things for all 
people at all times, including a soft-shoe dance to cheer up 
the staff in the morning. Just how it can have such far
ranging capabilities always remains tantalizingly vague. 

Rating: A thoroughly entertaining performance. Remi
niscent of vaudeville. Dexterous. 8 points. 
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performance reflects the quality of his company's perfor
mance. There is a somewhat tenuous parallel between this 
theory and Marshall McLuhan's observation that "The me
dium is the message." 

While there are no clear-cut formulas that can be applied, 
a few illustrations should help to crystallize a few notions in 
your mind. To make this even a little simpler I will award 
points on a scale of 1 to 1 O. 0 

Tom Sawyer 
Tom will only reluctantly do business with you. He must 

be persuaded that your company is worthy before he will 
discuss his computer. At every step of the way he will fight 
your attempts to do business with him. 

Rating: A solid performance of an old classic so well 
portrayed in Mark Twain's novel, Tom Sawyer, in which 
Tom is able to persuade his friend to whitewash his fence 
for him. Although not original, really a bravura perfor
mance, requiring "guts" and consummate acting skills. 9 
points. 

Ernest 
Ernest is honest, sincere, helpful, and courteous. He is 

very concerned that you deal with an ethical firm, namely 
his. He will provide you with data and information until 
your head aches. 

Rating: Ernest commits the cardinal sin of failing to 
make his computer come "alive." I feel compelled, though, 
to award some points for honesty and diligence. 6 points. 

Sammy Slick 
Sa~my is hard to follow but always interesting neverthe

less. Never a week passes that he can't offer you a stunning 
new deal on a piece of used equipment. 

Rating: Interesting. Creative. Would rate higher but basi
cally unconvincing. 7 points. 

Bacchus 
Bacchus always buys you a really good lunch and knows a 

lot of funny stories. He will never confuse you with data
technical or otherwise. 

Rating: Really satisfying. Has identified your needs 
promptly and made an excellent show of it all. Buy from 
this man. 10 points. -Gordon Watt 
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TIs 745 Portable 
Data Terminal can 
make the difference 

between closin doors 
and closing eals. 

Sometimes, getting back to your 
customers tomorrow or next week 
just isn't good enough. It can mean a 
closed door now. And more closed 
doors to future business. 

TI's Silent 700* Model 745 
Portable Data Terminal gives you all 
the facts and figures you need to close 
your sale. On the spot. 

All you need is a telephone and an 
electrical outlet. And you're ready to 
send or receive information from 
your home office computer that's 
configured for remote-dialed 

"'" """""-""'""0' '" communications. 
Immediately. Plus, you 
get an instant printed 
copy of the information 

"'~!'1!1111 for your records. 
TI's 745 Portable 

Data Terminal weighs 
only 13 pounds. So, you 
can easily take it with 
you wherever you go. 
And get virtually silent 

.. ,"~,~<~~,,:.;;;.:;.;!;~_ printed copies of 
critical orders at 30 characters-per
second. Inventory. Pricing. 
Deliveries. Listings. Policy analysis. 
And budget impact analysis. 

With a TI microprocessor at the 
heart of the unit, the 745 is 
unbeatable for performance and 
reliability. 

And with a price of only $1995t , the 
745 is several hundred dollars below 

competitive models. With larger 
quantity discounts available, too. 

So, if you're in real estate, 
insurance, finance, manufacturing, 
wholesale, retail or any other 
business with field operations, put 
our 745 to work for you. And start 
closing more deals. 

For immediate response, contact 
your nearest TI office, or call 
Data Terminal Marketing, Texas 
Instruments Incorporated, 

sion 2126. Vt 
at (713) 494-5115, exten- ~ 

Or for more information, 
simply return this coupon. 

TEXAS INSTRUMENTS 
INCORPORATED 

r---------------------------------------------, 

siLENT 700 Yes! I am interested in the 
Model 745 Portable Data Thrminal. 
o Please have your representative call me. electronic data terminals 

o Please send me more information. 
o Please ship me a Model 745 Terminal and charge 

my BankAmericard # __________ _ 
Expiration date ____________ _ 

Name _______________________________________________ _ 

TItle _________________________ _ 
Company _____________________________________________ _ 

Phone 
Address _____________________________________________ __ 

City State Zip __ _ 
Mail to: Texas Instruments Incorporated, P.O. Box 1444, MIS 784 

Houston, Thxas 77001 12-10-DM 

*Trademark of Texas Instruments Copyright© 1977, Texas Instruments Incorporated 
tU.S. Domestic Price 



hardware 
Off-line 

The Extrion-biv. of Varian 
Associates has introduced a $1.5 
million electron beam lithography 
system that will allow semiconductor 
manufacturers to fabricate integrated 
circuits with linear details down to 
one micron (one-millionth of an inch) 
in width. This is about one-third as 
wide as lines generated by conven
tional lithographic processes, and 
could produce a nine-fold increase 
in circuit density. The system, 
designated the EBMG-20, is controlled 
by a NOVA 830 minicomputer. 

In a free report, Auerbach Publishers 
says that although the IBM System/34 
is "not a particularly innovative 
machine," it is definitely the 
system to watch in the small business 
market. The report concludes that, 
"It is more competitively priced than 
the System/3 Model 4, and, unlike the 
older System/32 at the lower end of 
the small business machine spectrum, 
it can survive in a market populated 
by display-based small business 
systems." The report also includes 
delivery dates, priCing data, and 
system and peripheral specs for the 
new product line. 

Centralized dispatching and performr 
ance monitoring on Atlanta's new 
rapid rail transit system will be 
provided by·four Data General 
Eclipse S/200 computers. The 
computers also will provide a means 
to alter train schedules and routes 
on the system, which is slated to 
begin operation late next year. 

SRI International is in the experi
mental stages of developing a 
computer system to help geologists 
search for minerals. The computer 
functions as a consultant, providing 
guidance to geologists on potential 
mineral deposits. A number of 
specialists are interviewed to 
obtain models, and rules are 
extracted to indicate whether, and 
to ~hat extent, the presence of a 
given geological feature, such as 
a rock formation, points to the 
existence of a particular type -of 
deposit. The computer can link 
chains of such rules and come up 
with an estimated likelihood that 
such a deposit is present in a 
certain vicinity. The system is 
explained in SRI's quarterly, 
"Investments in Tomorrow," in a .. paper 
by Drs. Peter Hart and Richard Duda 
of the Institute's Artificial 
Intelligence Center. 
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Personal Computer 
Radio Shack has made its long-ru-
mored entry into the personal comput
er market with the TRS-80, a Z-80-
based system. A complete system, in
cluding video display monitor and data 
cassette recorder sells for $599.95; the 
microcomputer alone sells for $399.95. 
Software support includes BASIC with 
graphics extensions, and games and 
applications packages. 

The microcomputer includes an in
tegral 53-key ASCII keyboard. The 12-
inch video display can display 16 lines 
of 64 characters (also software-select
able to 32 characters per line) and 
graphics on a 128 x 48 grid. Graphics 
and text may be interspersed in any 
manner by software. Memory includes 
4K of ROM and 4K of dynamic RAM, 
internally expandable to 12K of ROM 
and 16K of RAM. Maximum memory 
size is 62K. The unit also has a 

computer-controlled cassette interface 
and an expansion port for additional 
memory and peripherals. The TRS-80 is 
U.L. listed for 120 volts AC. 

BASIC comes in ROM and provides 
floating point arithmetic; numeric, ar
ray, and string variables; video graph
ics; and cassette save and load com
mands. Applications software comes 
on cassettes. Blackjack and Backgam
mon are free on a single cassette. Other 
applications, ranging from kitchen 
programs for .menus and the like to a 
15-person payroll package, come on 
one or more cassettes, with prices from 
$4.95 to $19.95. 

Additional applications programs 
are planned, as are an extended BASIC 
and a disc operating system. Addition
al hardware on the drawing board in
cludes disc, printer, expansion unit for 
additional pc boards, modem, and seri
al I/O.·RADIO SHACK, Fort Worth, Texas. 
FOR DATA CIRCLE 302 ON READER CARD 

Channel Emulator 
The Selector Channel Emulation Unit 
(seEu) lets minicomputers talk to high
performance IBM (and plug-compati
ble) peripherals. Initially, the SCEU is 

available for SEL-32 minis, though the 
vendor tells us ·the SCEU'S interface can 
be modified to work with other minis. 
The SCEU generates the protocol se
quence required by the IBM peripheral 
control unit. The unit also converts the 
IBM Selector Channel's 8-bit wide data 
path to the appropriate word width 
data path for the mini. The unit can 

MINI 

Typical System Configuration 

GENERAL 
PURPOSE 

INTERFACE 

SELECTOR 
CHANNEL 

BUS 

IPS,lnc. ~...:T~AG:-'--I 
CEU 

support as many as 255 different de
vice· control units at a combined data 
rate in excess of 2.4MB per second. 
Single units sell for $15,150. Oem 
quantity discounts are offered, and 
quantity shipments are said to take 60 
days. INFORMATION PRODUCTS SYS

TEMS, INC., Houston, Texas. 
FOR DATA CIRCLE 303 ON READER CARD 

Desktop System . . ._ .. 
The distinction between calculators 
and minicomputers has been blurred 
over the past few years, and this one 
seems to fall somewhere at the high 
end of the blur. This calculator (or 
desktop computer, if you prefer), the 
9845, is similar to the vendor's earlier 
9825 with its processor modified to 

handle an increased addressing space. 
In terms of power, the 9845, also 
known as System 45, is said to be 
comparable to most minis in speed and 
performance. Its processor is said to be 
similar to the one used in the vendor's 
2100 series of minicomputers, but it's 
been optimized for an interpretive en
vironment. 
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Graphic hardcopy output from IBM systems: 
the Plotmaster® makes it a reality, 

not a dream. 
If you have an IBM System 
360/370 computer operating 
under DOS, OS or VS, you know 
what a nightmare it is to get 
graphic hardcopy output. 

That's why the Gould Plotmaster 
Systems are like a dream come 
true. They deliver crisp, high 
quality graphics output from the 
computer, with no intermediate 
processing steps. They also work 
at incomparably fast speeds, 
without demanding additional 
system resources. No hours or 
days of waiting as when you use 
a slow pen plotter attached to 
the computer. No waiting for 
post-processing film development 
and blow-up as when you use 
graphic microfilm units. 

October, 1977 

Plus, Plotmaster Systems are 
economical as well as efficient. 
Initial and recurring costs are 
surprisingly low. And fast turn
around and high capacity adds 
up to additional savings. 

Plotmaster Systems have three 
major components. Efficient and 
flexible graphics software. A 
Gould electrostatic printer Iplotter 
that you can tailor to your exact 
application. And hardware to link 
the two-an on-line controller, or 
a tape drive for off-line operation. 

In addition to this basic 
package, specialized software is 
available for business, scientific 
and engineering applications. Full 
printing capability is optional. 

Let us tell you more about the 

CIRCLE 30 ON READER CARD 

fast, powerful, versatile Plotmaster 
Systems. They can be purchased 
or leased and are supported by 
Gould's specially trained service 
force. 

For a free brochure, write 
Gould Inc., Instrument Systems 
Division, 3631 Perkins Ave., 
Cleveland, Ohio 44114. Or Gould 
Advance Ltd., Raynham Road, 
Bishop Stortford, Herts, United 
Kingdom. Or call Gould toll-free 
at (800) 325-6400, Ext. 77. In 
Missouri: (800) 342-6600. 

The product development company 
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hardware 

product 
spotlight 

Plasma Display Terminal 
The PD 1000 (computer-grade) and PD 
2000 (military quality) are micropro
cessor-based graphic plasma display 
terminals. Developed in conjunction 
with a computer-assisted instruction 
project at the Univ. of Illinois in the 
early 1970s, plasma displays consist of 
neon gas contained between a pair of 
flat glass plates. A set of parallel hori
zontal conductors is printed on one 
plate; a set of parallel vertical conduc
tors is printed on the other plate. Ap
plying a voltage to one line on each 
plate causes the neon at the intersec
tion of the two lines to glow. Once 
excited, the gas continues to glow in 
the presence of a small sustaining volt
age. 

In terms of hardware, the unit con
sists of the calculator with built-in key
board, a 12-inch crt display, optional 
thermal line printer built into the cal
culator, 16KB to 64KB of RAM, about 
100KB of ROM (containing system 
software), and built-in mini cassette 
drives. Dot graphics are available as an 
option; the printer can function as a 
raster scan plotter and, with a com
mand from the keyboard, dump the 
contents of the crt onto paper. The 
unit can interface to IEEE 488-1975 
instruments and a variety of peripheral 
devices, including discs ranging from 
floppies to 50MB hard discs, printers, 
plotters, and card readers. 

The system runs a nice version of 
BASIC which conforms to the ANSI 
standard with significant extensions. 
Users may find this version of BASIC 
more attractive than the version avail
able on the vendor's 2000 series time
sharing systems. 

The language supports long mne
monic variable names, symbolic line 
identifiers, string arrays, matrix opera
tions, six-dimensional arrays, subrou
tine calls (with arguments), common 
storage, recursion (limited by available 
memory), multiline function defini
tions, and an enhanced PRINT USING 
statement. The file system supports 
named files on a variety of peripherals. 
As a debugging aid, the system offers 
sophisticated trace capabilities. Thirty-
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Both terminals have dual font upper 
and lower case alphanumerics, full 
graphics capability, interactive key
board, and a set of more than 70 com
mand control functions. An Rs232C 
interface is standard, with data rates 
switch-selectable from 150 bps to 
19.2K bps. Options include a graphics 
joystick, user-defined function 
switches, touch panel, programmable 
character generator, expandable 

two special function keys can function 
as sense switches (with immediate 
branching within a running program) 
or as command input keys. Applica
tions software is available for scientific 
calculation and data analysis, data ac
quisition and control, management sci
ence, business administration, and crt 
graphics. Materials management, med
icine, and engineering design applica
tions are in development, as is com
munications software to allow the unit 
to talk and listen to the outside world 
via its Rs232 interface. 

A basic system with built-in key
board, 16KB of RAM, the graphics op
tion, crt, and one mini cassette tape 
transport sells for roughly $17,000. 
Leases also are· offered. Delivery is 
quoted at 12 weeks. HEWLETT-PACKARD 
CO., Palo Alto, Calif. 
FOR DATA CIRCLE 305 ON READER CARD 

Disc Replacement 
PDP-11 users can use this plug replace-
ment memory unit in place of a fixed 
head disc to get faster access times and 
increased data transfer rates. The solid 
state unit, known as the EMU, takes 2.1 
usec to set up its control registers and 
initiate a data transfer to or from main 
memory. Transfer rate is 2MB I sec. 
The EMU uses interchangeable memory 
modules. Each card contains 64K by 
nine bits of RAM. The unit's dual port 
Unibus interface allows access by two 
processors (11/ 04 through 11 170) and 

RAM/ROM memory, and a 16-bit paral
lel 110 port. The vendor has also devel
oped support software for the user's 
host processor, including FORTRAN IV 
and BASIC graphics packages, plus oth
er programs for diagnostics and micro
code generation. The Model PD 1000 is 
priced from $8,900 and the PD 2000 is 
priced from $10,000. Delivery is 
quoted at 90 days. INTERSTATE ELEC
TRONICS CORP., Anaheim, Calif. 
FOR DATA CIRCLE 301 ON READER CARD 

also incorporates card interchangeabil
ity. It is said that the EMU'S MTBF is 
38,000 hours. A 1,024KB system sells 
for $23,795. That's about $2,500 more 
than a 1.2MB RJs-04 fixed head disc 
from DEC, but the price difference may 

be off-set by increased reliability and 
faster operation. EMU'S also are avail
able in capacities ranging from 512KB 
to 2.8MB. Battery backup is optional. 
Deliveries are quoted at 45 days. 
MONOLITHIC SYSTEMS CORP., Engle
wood, Colo. 
FOR DATA CIRCLE 306 ON READER CARD 

Video Graphics 
The Model 200-D Graphics and Imag-
ing Video Processor is a self-contained 
printed circuit board that plugs into 
Data General NOVA or ECLIPSE series 
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minicomputers and generates raster
scanned graphics and imaging displays 
in black and white or color. Resolution 
is 512 x 512 pixels when operating 
with black and white monochrome, or 
256 x 256 pixels when using 16-level 
grayscale or color. The 200-D has a 
writeable control store which allows all 
the image processing and data format
ting routines to be modified under pro
gram control from the host computer. 
The unit uses a proprietary bipolar 
video microprocessor. Either the host 
or Model 200-D resident 32KB of 
memory is used to refresh the display. 
An upper case ASCII character genera
tor produces 5 x 7-dot matrix charac
ters that can be superimposed on the 
displayed image. Prices begin at 
$4,900 for a basic black and white 
syst~m and $5,300 for a color version. 
Quantity discounts are offered. LEXI
DATA CORP., Burlington, Mass. 
FOR DATA CIRCLE 307 ON READER CARD 

Printer 
The Integral Impact is a dot matrix 
impact printer designed for use with 
mini and microcomputer systems. The 
132 character per line printer can 
operate at speeds of up to 120 cps. 
Interfacing is via an Rs232 serial inter
face, with data rates ranging from 110 
bps to 1200 bps. A parallel interface 
capability is also provided. Switch set
tings select character size (normal or 
double width) and line length from 80 
to 132 characters per line. A 5 x 7-dot 
matrix is used to print the standard 64 
character ASCII set. Unit price for the 
Integral Impact is $745 with deliveries 
quoted at 30 to 60 days ARO. Quantity 
discounts are offered. INTEGRAL DATA 
SYSTEMS, INC., Watertown, Mass. 
FOR DATA CIRCLE 304 ON READER CARD 

Crt Terminal 
The microprocessor-based Model 
400D has a 2,000 character memory. 
The display is arranged as 24 lines of 
80 characters, with an extra line, hid
den in. memory, that can be displayed 
in either roll or scroll modes. Blink, 
dim, and reverse-video character ac
cents are standard, as are Rs232 and 
Rs170 interfaces. The Rs170 video in
terface can drive auxilliary monitors. 
The viewing screen measures 15 
inches diagonally. The 72-key detach
able keyboard generates the full 128-
character ASCII set. Cursor control keys 
and a numeric keypad are standard on 
the keyboard. Operating modes-data 
rate from 110 bps to 9600 bps, key
board mode (tty or full-ASCII), II Q 
mode (local, full, or half duplex), and 
display mode (page, roll, or scroll)
are selectable from the keyborad. Sin
gle quantity price is $1,470 for a com
plete terminal or $820 for the controller 
(for use with freestanding keyboards 
and monitors). The upperllower case 
display option adds $100 to these 

October, 1977 

prices. Oem discounts are available. 
Standard delivery is 12 weeks. ANN 
ARBOR TERMINALS, INC., Ann Arbor, 
Mich. 
FOR DATA CIRCLE 308 ON READER CARD 

Minicomputer 
The ss-11 I 15 is said to be equivalent 
to DEC'S LSI-II cpu. The unit comes 
integrated with floppy disc drives (dual 
or quad), in 10V2 inch rack or table
top mounting enclosures. The unit 
runs LSI-II code so users can take ad
vantage of the wide range of systems 
and application software developed for 
the DEC machine. Standard ss-ll/ 15 
hardware consists of a 15 quad slot 
backplane, integral switching mode 

power supply, floppy drives, cpu with 
EISI FIS MICROM, 20K to 28K words of 
RAM, console, interface, diagnostic/ 
bootstrap PROM, bus terminator, con
sole switch register, distributed refresh 
controller, and complete front panel 
controls and displays. Deliveries are 
said to take 60 days. Pricing is $8,250 
for a single unit. UNICOMP, INC., Hous
ton, Texas. 
FOR DATA CIRCLE 309 ON READER CARD 

Digital Logic Lab 
The digital logic lab, a self-contained 
modular training system, consists of a 
control and readout panel, module sta
tion grid (motherboard) that can ac
cept up to 40 plug-in modules, an as-

Picture the possibilities ... 

"I'm Dave Evans, President of Evans & Sutherland. Our inge
nuity has helped progressive organizations world-wide solve 
tough graphics problems in ways that were not possible before 
PICTURE SYSTEM 2. Bring us your graphics problem, we 
would like to help you make your pictures. 

Consider these possibilities: 
• Part Design • Cutter Path Simulation 
• Seismic Analysis • Collision Detection 
• Wind Tunnel Studies • Molecular Modeling 
• Stress Analysis • Fluid Dynamics 
• Aerospace Simulation • Circuit Board Design 
• Architectural Design • Your Graphics Problem 

PICTURE SYSTEM 2 provides real-time interactive 3-D graphics 
capabilities with high precision digital· hardware, powerful soft
ware and thorough maintenance and documentation. 

For additional information call Dave Evans or 
Vel Casler at (801) 582-5847. 

Evans & Sutherland Computer Corporation 
580 Arapeen Drive, Salt Lake City, Utah 84108 

Telex: 389492 

EVANS & SUTHERLAND 
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SR. SOFTWARE 
ENGINEERS 

They will provide direction in the planning section of our Retail Systems 
Software organization, being responsible for interpreting systems specifi
cations and developing operating systems, language, and diagnostic re
quirements for future retail systems. 
Should be familiar with evaluating system software performance in a Real 
Time processing environment. A degree and from 3-7 years applicable 
experience will round out your qualifications. 
NCR's Retail Point-of-Sale Terminal Systems facility is located in rural 
east central Ohio. 

COMPUTER 
SYSTEMS ANALYST 

To design, program and demonstrate advanced technological approaches 
applicable to future Point-of-Sale Terminal Systems. The analysis will 
involve identifying the optimum choice among numerous tradeoffs on 
processors, memories, languages, operating systems, communications, etc. 
These positions in our Advanced Development Department require a solid 
computer science or electrical engineering background (MS desired) that 
will allow the flexibility of assignments we encourage for employee growth. 

We invite your response as soon as practical. 

Robert W. Donovan 

1I)[3[;] 
Terminal Systems Division-Cambridge 
NCR Corporation 
Box 728 
Cambridge, Ohio 43725 
614/439-0291 

An Equal Opportunity Employer 

We're 
Growing, 
So Can You 

Marketing 
Product Managers 

This continued corporate growth has created openings for 
product managers to market computer terminals and associated 
graphic products. Responsibilities include product planning, 
market introduction and penetration, administration of product 
programs and planning all aspects of product support. 

~~-------------------, 

SaIes($M) 
.+---------------~ 

~+-------------~ 

~+-------------~ 
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COMMITTED TO EXCEllENCE 
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Strong marketing and/or sales background in computing 
with emphasis on terminals and graphics is needed. Experience in 
hardware/software systems is desirable. Knowledge ofthe time 
sharing environment is a plus. Formal education might include a 
BSEE/CS and MBA in marketing. 

Marketing 
Product Specialists 

These individuals work directly with our customers and sales 
engineering providing technical support and applications 
assistance as well as participating in product planning and 
market development. 

·Your background in design or application of these products 
and experience in mini/micro computers, computer peripherals, 
graphics, time-sharing systems, ASSEMBLY and/or high level 
programming is desirable. Formal education might include a 
BSEE/CS and marketing courses. 

Salary is open. Benefits include educational support, 
insurance and profit sharing programs. Tektronix, Inc., develops, 
manufactures and markets internationally recognized precision 
electronic measurement instruments, computer peripherals and 
related electronic instrumentation. 

Send detailed resume and salary history to Roy Epperson, 
TEKTRONIX, INC., P.O. Box 500, D3B, Beaverton, OR 97077. 

An Equal Opportunity Employer M/F/H. 

CIRCLE 187 ON READER CARD 

hardware 
sortment of 38 digital, linear, univer
sal, and special function modules con
taining more than 94 logic elements 
and switch functions, internal power 
supply, and teaching manuals. Also 
available are boards containing 16-, 
24-, and 40-pin DIP sockets, so users 
can experiment with other chips, in
cluding microprocessors. Power con
verters are available to convert from 

standard TTL power levels to those lIsed 
by other logic families. In addition to 
its use as a teaching aid in basic 
through university level courses, the 
logic lab can be used for breadboard
ing. The digital logic lab (SLL-40-DCT) 
sells for $1,185. TEACHING DEVICES, 
INC., Carlisle, Mass. 
FOR DATA CIRCLE 313 ON READER CARD 

Line Printer 
Specializing in printers and other pe
ripherals for the minicomputer (and 
larger) computer markets, this compa
ny has added a 900 lpm printer to its 
Model 2200 line printer family. The 
unit can print on up to six part forms. 
The unit is interface-compatible with a 
variety of existing computers including 
those from Data General, Digital 

Equipment, Interdata, Hewlett-Pack
ard, Lockheed, and Digital Computer 
Controls. The vendor will also design 
interfaces to meet customers' needs. 
All mechanical parts and electronics, 
including control logic, buffering, in
terface, and cables are included in the 
unit's $15,400 price. SOUTHERN SYS
TEMS, INC., Fort Lauderdale, Fla. 
FOR DATA CIRCLE 316 ON READER CARD 
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hardware 
Line Controller 
The 2740 MOD II Protocol Emulator 
lets users substitute non-intelligent 
Rs232C ASCII terminals in place of 
more expensive models. The unit han
dles communication between the ter
minal and mainframes from IBM, Bur
roughs, Univac, and Honeywell. It 
provides the required ·protocol emula
tion, buffering, and addressing. Block
oriented data communications occur 
in a polled multipoint environment in 
half-duplex mode at asynchronous 
speeds ranging from 150 bps to 1800 

bps. The host computer initiates and 
controls all data transfers. The unit, 
also known as the TLC protocol emula
tor, comes with a standard Rs232C 
cable for connection to the terminal. 
Its price is $1,540. c. D. JOHNSON & 

ASSOCIATES LTD., Ottawa, Ontario, 
Canada. 
FOR DATA CIRCLE 317 ON READER CARD 

Terminals 
This really isn't one terminal, or even 
several terminals, but a set of modules 
that users can choose between and 
have the vendor assemble into custom 
intelligent crt terminals. Modules in 
the MASI T2 series, include 12- or 15-
inch crt's displaying 24 lines of 80 

CIRCLE 20 ON READER CARD 
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characters; 5 x 7 or 7 x 9-dot matrix 
characters; 64 to 128 character set dis
played; transmission rates to 9600 bps 
Rs232C and 20 mA interfaces; key
boards; selectable parity, stop bites), 
and full or half duplex; composite vid
eo interface; and reverse video. Firm
ware features include cursor functions; 
fixed or programmable tabs; auto line 
feed; and protected fields. Configura
tion to user specs takes between 30 and 
90 days. Prices are said to start at 
under $1,000 in lots of 100. MICRO 
APPLICATIONS SYSTEMS, INC., Minne
apolis, Minn. 
FOR DATA CIRCLE 312 ON READER CARD 

Line Printer 
Designed for the minicomputer mar
ket, the PARAGON I line printer is a 
microprocessor-controlled 300 lpm 
unit with prices starting at $5,495. The 
basic printer consists of a 132-column 
tractor feed mechanism controlled by 
an 8080 microprocessor. In the basic 
unit, the input format is left undefined 
and may be programmed as almost any 
style of parallel or serial configuration, 
according to the manufacturer. The 
next model, the PARAGON 1 v29. in
cludes a Centronics-compatible inter
face, program controlled vertical and 
horizontal tabs, absolute horizontal 
and vertical tabs, automatic bottom of 
page, automatic page heading and 
numbering, single line print or single 
page print, and built in diagnostic pat
terns. It sells for $5,995. The V29X 
adds 16KB of storage for the most re
cently printed pages. In case of a paper 
jam or other failure, the last few pages 
can be reprinted at the push of a but
ton. This model sells for $7,465. Deliv
eries are slated to begin in January. 
SOUTHWESTERN SYSTEMS SERVICES, 
INC., Houston, Texas. 
FOR DATA CIRCLE 314 ON READER CARD 

Video Graphics 
For use wit h Hewlett-Packard's 
2100/MX/E series of minicomputers, 
the Model 4422 Graphic Video Gener
ator 110 card can display either a 512 x 
256 or 512 x 240 dot matrix image on 
a standard video monitor via an Rs170 
video interface. Two units may be 
paired to provide images on a 512 x 
512 or 512 x 480 grid. When a single 
unit is used, a switch on the board 
selects either one or two scan lines per 
vertical point. Multiple units may be 
synchronized for color displays. Both 
U.S. and European synch signals are 
generated by a proprietary micropro
cessor. Since this function is PROM
based, other synch signals may be de
fined. The micro also handles memory 
control timing. The RAM used for local 
refresh memory allows plotting rates in 
excess of 300,000 points per second. 
Three memory functions-set points, 
clear points, and do nothing-are 
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The Datum Model 4091 Storage Module Disk 
Controller provides an interface between a 
Data General computer and the CDC storage 
module series or equivalent disk drive. The 
controller can accommodate' from 1 to 2 
drives in a single or dual processor environ
ment. The controller contains a microproces
sor that executes commands received from . 
the Nova computer. It also generates and 
checks CRC characters and monitors for 
the detection of bad tracks. When one is 
encountered, it seeks automatically to 

Newl 
DATUM 
Storage 
Module 

SYSTEM FEATURES 
• Two sector Buffer eliminates a variety of I/O 

timing problems during computer-to~disk-to
computer operations • Two sector numbering 

sequences permit variable data rate to the 
computer • Automatic bad track detection and 

alternate track selection without operational soft
ware intervention • Microprocessor for monitor 

and control of events • Detached header 
complete with track status and a 16-bit 

CRC character • Basic software compati
bility with Data General's 4231 disk con

troller • Programmable Error Recovery an alternate track that was programmed 
during the format operation, without 
intervention from the operating software . Controller 

. With Datum-supplied RDOS-compatible 
software drivers, the Disk subsystem becomes 
an operational component of any Data 
General computer system. 

-e !e • el .• • -I I- • 
! 

Peripheral Products Division 
1363 S. State College Blvd. 
Anaheim, California 92806 

TWX: 910/592-1289 • 714/533-6333 
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e'e • e ---

<ij) ~ .!p 

-0- • ••• • 'f • • ·-1- • • 
.9 ,. 9 ~ 9' r 9 <i) 9 Q 9 *;.,-r 99J'II 9 ~ _TI 



hardware 
available. Screen erase and video polar
ity control are programmable. Soft
ware includes a FORTRAN-callable 
graphics library, a device diagnostic, 
and drivers for all HP operating sys
tems. The 4422 sells for $1,976 in oem 
quantities of 100, a single unit for end 
users (includes manuals and connec
tors) sells for $2,900. INTERMEDIA SYS
TEMS, Sunnyvale, Calif. 
FOR DATA CIRCLE 318 ON READER CARD 

Tape Transport 
The 900X series offers 7- and 9-track 
tape transports, NRZI and Phase En-

coded (PE) recording modes (IBM and 
ANsI-compatible), and recording densi
ties ranging from 200 cpi to 1,600 cpi. 
The microprocessor-based vacuum 
column transports come in 37.5 ips, 45 
ips, and 75 ips versions; rewind speed is 
300 ips. The Z-80 microprocessor han
dles all of the unit's control functions, 
and it provides self-test and diagnostic 
capabilities. The units rely heavily on 
solid state devices, using solid state 
electronic switching in place of relays 
and LED'S in place of incandescent indi
cator lights. In oem quantities of 100, 
a 900X transport operating at 75 ips 
in dual mode NRZII PE, sells for 
$4,000. The same unit sells for $5,200 
in single units. Evaluation units are 

Epiview opens a window 
to your datacomm line 

EPIVIEW, a new data communications line moni
tor from Epicom, Inc., enables you to visually 
verity and analyze your datacomm dialog. 
Available in both portable and rack-mounted 
configurations, the instrument operates in full
duplex, synchronous or asynchronous, at commu
nication speeds to 100,000 BPS. Users may select 
CRT display in ASCII, EBCDIC or hexadecimal 
pairs, with other disciplines optionally available. 
Character blinking or 
reverse imaging is used 
to annotate segments of 
the data when select-

able events occur (such as RTS, TRUE, etc.). 
EPIVIEW may be used as a stand-alone, real

time line monitoring device, or it may be teamed 
with an Epicom EPITAPE recorder (or other data
capture device) for deferred traffic analysis, 
trouble-shooting or other diagnostic procedures. 

Best of all, EPIVIEW is easy to operate, can be 
connected to line or recorder with minimum ca
bling, and is available at a surprisingly low price. 

For full technical details, 
contact Epicom, Inc. 
today. 

EPICOM, INC. 

592 North Douglas Ave., Altamonte Springs, FL 32701 Telephone 305/869-5000 

CIRCLE 166 ON READER CARD 
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now available, with production ship
ments scheduled to commence in late 
January 1978. CIPHER DATA PRODUCTS, 
San Diego, Calif. 
FOR DATA CIRCLE 319 ON READER CARD 

Universal Interfaces 
The bottom half of this universal inter
face board contains the handshaking 
logic required by Data General, Kero
nix, and Digital Computer Controls 
minis. The top half of the board con
tains wire-wrap pins and provisions for 
mounting as many as 114 sockets or 
integrated circuits. Up to 100 addi
tional 110 connections are provided at 

the top of the board via a ribbon cable 
connector. The basic model, N 1 02-P 
sells for $475. The $550 model Nl03-
P adds 16-bit input and output reGis
ters to the NI02-P. The NI04-P has 
data channel control in addition to the 
features of the other two. It calls for 
$690. Deliveries are said to take two to 
three weeks. INTERCONNECTION TECH
NOLOGY, INC., Accord, Mass. 
FOR DATA CIRCLE 320 ON READER CARD 

Magnetic Tape 
The tape surface on Critical File is 
processed by equipment usually used to 
finish the coated surfaces of disc packs, 
the vendor says. The vendor has found 
that using techniques disc manufactur
ers use to assure a smooth surface can 
improve the surface of the tape and 
extend its life. In fact, the vendor war
rants the tape for the life of the com
puter system. In addition to polishing 
the surface, each tape is certified 5 % 
above the norm for premium tape. 
Only tapes with zero defects are 
shipped, and prior to shipment each 
tape is cleaned twice. A 2,400 foot reel 
o(Critical File tape sells for $12.50. 
TRI, Dundee, Ill. 
FOR DATA CIRCLE 322 ON READER CARD 

EPROM Programmer 
The Model 16 gang programmer ap-
proaches a programming rate of one 
megabyte per hour by loading 16 2716-
type EPROM'S simultaneously. It takes 
two minutes to burn a 2716. The unit 
also accepts 2708-type EPROM'S. The 
unit has a built-in calibration mode, 
fault-finding PROM continuity checks 
an Rs232C serial interface with select
able data rates, and an interactive dis-
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Here's technical achievement for you . 
better living for you and your family. 

• • 

We're particularly anxious to meet you if 
you're a circuit-design, packaging and me
chanical, or software engineer-or a spe
cialist in electron optics, vacuum technol
ogy, or materials and processing. But what
ever your technical strengths, if roll-up-the
sleeves engineering appeals to you, we'd 
like to hear from you. 

At Tektronix you'll find an environment that 
emphasizes the individual, and his personal 
contribution to technical development-by 
working on projects, not writing about them. 
Your work will benefit advanced engineering 
throughout the world. Personal professional 
growth comes from working with first-rate 

October, 1977 

people who are experienced in developing 
state-of-the-art instrumentation, components, 
and devices. 

All Tektronix R&D-financed entirely from 
our annual sales of approximately $455 mil
lion-is directed toward commercial prod
ucts. Our community is prosperous, with a 
stability of employment not typical of every 
industrial center. 

Tektronix is located just outside of Port
land, one of tne nation's most liveable cities. 
We live in a green land .. Mt. Hood and winter 
sports are a short drive to the east-the Pa
cific Ocean is just beyond the forested Coast 
Range to the west. 

If you're seeking technical advancement and 
better living for you and your family, write 
to us. 

An equal opportunity employer. 

CIRCLE 186 ON READER CARD 

Tektronix Professional Placement, 
Tektronix, Inc. 
P.O. Box SOOE, Beaverton, Oregon 97077 
Please send me an application form. 

Name __________________ _ 

Address _____________ ____ 

City _____________ _ 

State ________ Zip ___ _ 

D 

Tekt ron 00 
COMMITTED TO EXCELLENCE 
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INF[)~MATI[)N 
... makes it happen 

Today, business success demands .fast 
decisions. And fast decisions require 
decision making Information on 
demand. INFONET delivers itl 

INFONET's international remote 
computing network places full service 
data processing - full service Informa
tion - at your fingertips. In data 
management, financial and business 
management systems, and the manage
ment sciences, INFONET provides the 
superior decision information tools that 
give you the "plus" advantage. 

Thousands of subscribers around the 
world have discovered INFONET's 
"information machine." To learn how it 
can hel p you, call or write Box 0 
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INFONET 
A Division of 

COMPUTER 
SCIENCES 

CORPORATION 
650 N. Sepulveda Boulevard 
EI Segundo, California 90245 

(213) 678-0311 
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hardware 
play. If an error occurs, the display 
shows an error code and the device 
error LEO'S identify the error location. 
The Model 16 sells for $4,800. De
livery is 90 days. DATA 1/0, Issaquah, 
Wash. 
FOR DATA CIRCLE 323 ON READER CARD 

Calculator 
This company always seems to be do-
ing something interesting in the way of 
pocket calculators. First it was a pock
et scientific calculator, then the pocket 
programmable calculator, and now it's 
a pocket· programmable calculator 
with an integral thermal printer. The 
keystroke programmable HP-19C has 
98 fully merged program steps (that 
means as many as four keystrokes may 
be stored as one program step in mem
ory), editing and programming func
tions, 30 data storage registers, a quiet 

thermal printer, and non-volatile stor
age for programs and 16 of the 30 data 
registers. It's a printing version of the 
HP-29C introduced several months 
ago. Designed for engineers, scientists, 
surveyors, technicians, and students, 
the calculator comes with a 164-page 
applications book which includes com
mon application programs in statistics, 
surveying, navigation and numerical 
methods. The HP-19C sells for $345. 
HEWLETT-PACKARD CO., Palo Alto, 
Calif. 
FOR DATA CIRCLE 325 ON READER CARD 

Bootstrap Loader 
Known as the ABL (Automatic Boot-
strap Loader), this addition to Varian 
620-100 series minicomputers allows 
users to load program bootstraps with 
the push of a button. The ABL provides 
up to 256 16-bit ROM preprogrammed 
instructions coded to user specs. These 

256 instructions may be divided into 
several different switch-selectable pro
gram bootstraps. Available in kit form 
with complete installation instructions, 
the ABL consists of a small printed cir-

cuit board, a front panel bootstrap se
lector switch, and an iniate load push
button. The ABL sells for $750. eMI 
CORP., Oklahoma City, Ok. 
FOR DATA CIRCLE 327 ON READER CARD 

Cassette Interface 
Hobbyists and other microcomputer 
users can load and dump programs and 
data on audio cassettes at 2400 bps 
using this audio cassette interface. The 
interface also supports the 300 bps 
Kansas City Standard Interface. The 
2Y2 x 5-inch module also contains an 
Rs232 interface for standard data rates 
ranging from 150 bps to 9600 bps. The 
price for one unit is $139. WINTEK 
CORP., Lafayette, Ind. 
FOR DATA CIRCLE 328 ON READER CARD 

Micro-Diskette Interface 
The 8201 Micro-Controller interfaces 
byte-oriented computers, from 6800-
and 8080-base microcomputers 
through minis and up, to 5% -inch 
mini diskette drives. One version of the 
controller is pin-compatible with the 
personal computer S-100 bus. Using a 

modified IBM type of soft sectoring, the 
controller formats data into 16 sectors 
per track with 128 bytes per sector. 
One 8201 can control up to four 
drives. The 8201 sells for $490 in sin
gle units, with oem discounts available. 
WANGCO INC., Los Angeles, Calif. 
FOR DATA CIRCLE 329 ON READER CARD :Ii: 
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by R. J. Condon 
7681528 Pub. Pr., $13.95 Club Pr., $11.25 

DATA PROCESSING DOCUMENTATION 
Standards, Procedures and Applications 
by W. L. Harper 
7671092 Pub. Pr., $24.95 Club Pr., $19.25 

ANALYSIS, DESIGN, AND IMPLEMENTATION 
OF INFORMATION SYSTEMS 
by H. C. Lucas 
3891209 Pub. Pr., $14.95 Club Pr., $11.50 

MICROPROCESSOR APPLICATIONS MANUAL 
by Motorola, Inc. 
4351278 Pub. Pr., $28.50 Club Pr., $19.95 

AUTOMATIC DATA PROCESSING HANDBOOK 
by The Diebold Group, Inc. 
1681075 Pub. Pr., $29.50 Club Pr., $21.00 

DATA PROCESSING MANAGEMENT 
Methods & Standards 
by D. H. Brandon, A. D. Palley & A. M. 
O'Reilly 
7671203 Pub. Pr., $29.95 Club Pr., $21.50 

COMPUTER TIME SHARING FOR MANAGERS 
by J. F. Odeneal 
7671920 Pub. Pr., $24.95 Club Pr., $17.95 

THE INFORMATION SYSTEMS HANDBOOK 
by F. W. McFarlan & R. L. Nolan 
769129X Pub. Pr., $30.00 Club Pr., $22.50 

MINICOMPUTER SYSTEMS: Organization 
and Programming (PDP·ll) 
by R. H. Eckhouse 
7681641 Pub. Pr" $17.95 Club Pr., $13.95 

COMPUTER DATA SECURITY 
by H. Katzan, Jr. 
7671068 Pub. Pr., $12.95 Club Pr., $9.75 

DATABASE PROCESSING: Fundamentals, 
Modeling, Applications 
by D. Kroenke 
7691931 Pub. Pr., $16.95 Club Pr., $12.95 

DATA MANAGEMENT FOR ON·L1NE SYSTEMS 
by D. Lefkovitz 
7671343 Pub. Pr., $14.95 Club Pr., $11.95 

USERS' GUIDE TO COMPUTER CRIME 
Its Commission, Detection, and Prevention 
by S. W. Leibholz & L. D. Wilson 
7671823 Pub. Pr., $9.95 Club Pr., $8.45 

TOp·DOWN STRUCTURED PROGRAMMING 
TECHNIQUES 
by C. L. McGowan & J. R. Kelly 
7691052 Pub. Pr., $15.95 Club Pr., $13.50 

THE DESIGN OF THE MANAGEMENT 
INFORMATION SYSTEMS, 2/e 
by D. Q. Matthews 
7681862 Pub. Pr., $12.95 Club Pr., $10.95 

SOFTWARE RELIABILITY 
Principles & Practices 
by G. J. Myers 
7691885 Pub. Pr., $19.95 Club Pr., $15.75 
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anyone 
of these great 

professional books 

for $189 
only 

Introductory offer to new members of the 

Computer Professionals' Book Club 
Special $1.89 bonus book comes to you with your first club selection 

THIS new professional club is designed to meet your day-to-day on-the-job needs by 
providing practical books in your field on a regular basis at below publisher prices. If 

you're missing out on important technical literature-if today's high cost of reading curbs 
the growth of your library-here's the solution to your problem. . , 

The Computer Professionals' Book Club was organized for you, to provide an economical 
reading program that cannot fail to be of value. Administered by the McGraw-Hill Book 
Company, all books are chosen by qualified editors and consultants. Their understanding 
of the standards and values of the literature in your field guarantees the appropriateness 
of the selections. 

How the Club operates: Every month you receiv~ free of charge The Computer Profes
sionals' Book Club Bulletin. This announces and describes the Club's featured book of the 
month as well as alternate selections available at special members' prices. If you want to 
examine the Club's feature of the month, you do nothing. If you prefer one of the alternate 
selections--or if you want no book at all-you notify the club by returning the card en
closed with each Bulletin. 

As a Club Member, you agree only to the purchase of four books (including your first 
selection) over a two-year period. Considering the many books published annually, "there 
will surely be at least four you would want to own anyway. By joining the club, you 
save both money and the trouble of searching for the best books. 

VALUES UP TO $30.00 WITH MAJOR DISCOUNTS ON ALL OTHER CLUB SE
LECTIONS. Your bonus books come with the first selection, and you may choose both 
of them from the books described in this special introductory offer. 

EXTRA SAVINGS: Remit in full with your order, plus any local and state tax, and 
McGraw-Hill will pay all regular postage and handling charges. 

NO RISK GUARANTEE: 
If not completely satisfied return selections for full refund and membership cancellation. 

r------- MAIL THIS COUPON TODAY -------... 
COMPUTER PROFESSIONALS/Book Club P.O. Box 582 Princeton Road, Hightstown, NewJersey 08520 I 

. PI~ase enroll me as e member and send me the two books Institutional tax exemption status Is not appliable to pur- I 
indicated. I am to receive the bonus book at the intro- chases made through individual Club memberships. All prices I 

I ~~~:~~~, p:~cde h~fnd~~~~~ 1~IUnSot mlo~i~~!t:r~le;!~f~ieg,lu~ ~a:y 1~~~eg~/~~ change without notice. Offer good lor new mem-

I ~~ti~rnb~h~~~gekl~e~.it7;n 11~::~St~~db~eO~~~sl t~~~e~Yt:~::'k~er~ Write Code # of $1.89 bonus Write code # of I 
I r;:in!~~~aff 6~~~e ~~i~~~on(~U~~:~t~~~rl~~./!hedi~~~tu~~,o ~~~:~ book selection here first selection here I 
I more). I will receive the Club Bulletin 12 times a year. If I I 

I want to examine the featured selection, I need take no • 

I :~ti~17;'r~af~l~e~:c~i~i;~~~ ~~t~~t~i;fl~iJ' s~~~~v';:Otilfyw~hn~ I 
I ;\lIb ar~a;:t~~~~g a t~lnf~~~n~nto ~:~~s ail:~~iC~n~~o~:~ur~ NAME I 

the card and you will credit my account fully, Including ADDRESS I 
I postage, if this Is not the case. Membership in the club is 

continuous but cancellable by me at any time after the four- CITY I 
I ~~g/~cr~~c~~~~pr:~~~reb";er:cJ::''w_M/~.n O:~~~~' Ir~~S ou~~1:: I the continental U.S. must be prepaid. Company, business, or STATE ZIP I 

~---------------------------~~~~ 
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Swapping a 360/370 for a 
DEC can be a good deal. 

Hanging on to the IBM 1403's 

196 

will make it a better deal. 
Moving to a DEC System can make good economic 

sense. But if you're about to do it, just one word of caution. 
When you're evaluating your peripherals, be sure to hang 
on to your IBM 1403 printer. You know from your own 
experience that the 1403 gives you remarkable print 
quality. It's a proven performer that others have used to 
improve DEC System printing. 

With the Grumman printer controller it's a simple 
matter to interface the IBM 1403 to your DEC system. Or, 
for that matter, to any other computer you might be 
considering. You'll not only retain the superior printing 
you're accustomed to, but continue to enjoy the extremely 
high reliability of the 1403. Best of all, the economics 
are right. 

Remember, whether you buy, rent or lease our printer 
controller, we can provide efficient maintenance. 

For complete information, contact your Grumman 
Data Systems representative. Or write or call Joe 
McDonough, Grumman Data Systems Corporation, 
45 Crossways Park Drive, Woodbury, GRUMMAN 

NY 11797, (516) 575-3034. 
Printed in USA 

Grumman Printer Controller. 
The image maker. 

Canada: Digitallnteriace Ltd., 4800 Dundas St. West, Islington, Ontario M9A 1Bl. Tel: (416) 231-3321 
Nordic Countries: OY D. H. Wirkkala AB, YLAPORTII lA, 02210 ESP 00 21, Finland. Tel: 882133 

Great Britain & Ireland: Data Design Techniques Ltd., 5, Watkin Road, Wembley, Middlesex, HA9 OTF, England. Tel: 01-903 6977 
Spain: CERO, EDIFICIO GAN 6. a planta, Ramirez de Arellano, sin, Madrid - 27. Tel: 4168760/4166188 

Switzerland & Austria: Intersystems AG, 4018 Basel/Switzerland, Dornacherstrasse 210. Tel: 061/35 09 25 
West Germany: Peri Data GMBH, 32 Friedrich-Ebert-Str., D-6231 Schwalbach, West Germany BRD. Tel: 06196/81952 
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Hewlett-Packard Versatec 

Immortality for two cents. 
Now that your HP 2640 series terminal has 
that picture on-screen, don't lose it. Not when 
you can immortalize that image for only two 
cents a copy. 

The Versatec 1640 hard copy system is 
designed specifically for HP terminals. Just 
plug it in. 

One system serves up to eight terminals. 
It delivers ready-to-use popies in just ten sec
onds. And most important, it provides the 
best copy quality at the lowest copy cost. 

The best copy lasts. No fade. No deteri
oration. True archival quality at one-fourth the 
cost of dry silver paper. 

Up to B H-P 2640 Series Terminals 

Serial Data From Any 
Source (RS232) Dptional 

Versatec 
1640 

Hard Copy 
System 

You can store paper at room tem pera
ture. Make up to 1000 fanfold copies without 
a refill, or use an interchangeable continuous 
roll. Another nice advantage. You can write 
on this paper in pen or pencil without a slip 
or a smudge. 

Need more justification? Optional con
trollers let you print and plot directly from 
any popular computer. Print 1000 LPM or plot 
three square feet per minute. Then, upon re
quest, make any number of copies from your 
HP terminals. That's utilization! 

Archival quality. Lower cost per copy. And 
maximum machine utilization. All from the 
one complete hard copy system for HP dis
play terminals-The Versatec 1640. 

So check our readers' service number or 
use the coupon. It could immortalize your 
image. 

yy~~§&EC 
2805 Bowers Avenue 
Santa Clara, CA 95051 
(408) 988-2800 

Tell me more about hard copy from ... 

D Hewlett-Packard 2648A or other 2640 series terminal 

D Other displays and video sources 
(manufacturer and model) 

D Send samples 

name telephone 

organization 

address 

city. state & zip 
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lComp means 

Introducing a new 
CalComp innovates. Again. 
This time with an all-new line of 

intelligent drum plotters. 
Want performance? CalComp's new 

line comes through with the smoothest 
line quality output in the industry. 

Want value? CalComp's new line 
del ivers with price/th rough put ratios 
second to none. 

Wantselection? CalComp's new line 
gives you greater freedom of choice with 
a total of four distinct models. 

It all adds up to unbeatable perform
ance, unprecedented value and the 
broadest line of drum plotters available. 

Anywhere. 

The world's best performance. 
For greater accuracy, all four new 

models-including their pen actuators
are d.c. servo-motor driven. 

This, combined with "smarter" 
microprocessor-based controls, means 
faster, more precise plotti ng in every 
application. 
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Once again, CalComp sets new 
graphics industry standards for through
put and output performance. 

New plotting world facts. 
plotter model inches:per*second pens step size 

1037 2:0 1 .002 
1038 4:5 1 .002 
1039 4;5 3 .002 

1051 10.0 '4 .001 

Superior penma.nshIP. 
Penmanship, too, is unexcelled in 

each of these four new drum plotter 
models. Thanks to CalComp's special 
linear drive pen mechanism. 

This newly designed linear drive 
creates consistently superior line quality 
by promoti ng greater pen force control. 

You also get the industry's fastest 
pen-up/down time and fastest throughput. 
With matching CalComp-quality output. 

What's more, CalComp offers plotter
compatible pens for every requirement. 
Pressurized ballpoints. Liquid inks. 

ORTRMRTION 



plotting. 

Plastips. All in a wide variety of colors 
and widths. 
Our no-modes-barred approach 
to plotting. 

CalComp is the world leader 
in computer graphics. So pick 
the mode of plotting that's 
right for you: on-I i ne, remote/ 
timesharing or off-line. We can 
easily adapt. 

Let us expand the ve 
tility of your calculator or 
minicomputer with on-lin 
graphics capability and 0 
software. 

Or, let us show you h 
reduce transmission line 
with a low-cost, high-qual·· 
CalComp solution for you 
remote/timesharing probl 

Whatever your mode
application-you're sure to find a new 
CalComp configuration that's a perfect 
match. Because, quite simply, there isn't 
a broader, more versatile tine of intelli
gent drum plotters in the world. 

plotters. 
The CalComp edge. 

Service and support-worldwide and 
second to none-keep CalComp ahead of 
the competition even after the sale. 

. It's the industry's most 
extensive support network. 
I n terms of both field service 
personnel and in-place field 
systems analysts. Another 
example of CalComp's dedi
cation to excellence in all pha
ses of the graphics business. 

Our edge in experience is 
proven by the world's largest 
installed base of graphics 
systems and more than two 
decades as the world leader in 
computer graphics systems. 

We'll prove we're better. Contact 
your local CalComp sales represen

tative for a sample of our work. Seeing 
is believing. 

(!)Oe(!)(!)~(i) 
Dept. DNO, 2411 W. LaPalma Avenue 

Anaheim, CA. 92801, (800) 528-6050, Ext. 115 
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soft re & services 
.Updates 

A computer system is being used 
to Simplify the task of recording 
complex choreographic notations 
at the Univ. of Pennsylvania's 
Moore School of Engineering. 
The system is said to be about three 
or four times faster than manual 
methods in transforming rehearsal 
notes into a printed score. The 
computer, a Sperry Univac 90/70, 
generates scores in Labanotation, 
a notation developed by Rudolph 
Laban in the 1920s. The elaborate 
system of abstract symbols is 
complicated, but it is considered 
to be the most precise and 
comprehensive system yet developed. 
The program was written as a Master's 
thesis by Maxine Brown, under the 
direction of Dr. Stephen Smo1iar. 
The user types in his score at a 
video terminal with a special 
keyboard of Labanotation symbols. 
He then can edit or print a hard 
copy of the score. 

ADAM, the "programmer-less" 
computer, recently met up with the 
Deputy Prime Minister of Malaysia. 
Prior to the demonstration, Logical 
Machine Corp., ADAM's manufacturer, 
commissioned a Malaysian student at 
nearby Stanford Univ. to translate 
the machine's basic vocabulary into 
Malaysian. The Deputy Pri.me Minister, 
Dato· Seri Dr. Mahath±r Mohamad, 
investigated the computer because 
proposed reorganization of his 
country's administration may increase 
Malaysia's need for computers. 

The ABI/INFORM data base will have a 
controlled vocabulary of subject terms 
and an indexed historical background 
file beginning next January. A 
business management and administra
tive concepts data base, A1U/INFORM 
contains article. citations and 
abstracts selected from over 400 
principal periodicals in the business 
and administration fields. 

In a future issue, DATAMATION will 
feature what it considers to be the 
10 most interesting graphics 
applications. Special consideration 
will be given to practical applica
tions in which cost or time savings 
over previous methods can be shown. 
Please send a short description of 
your application to DATAMATION 
Attn: Technology Editor, 1801 S. La 
Cienega Blvd., Los Angeles, CA 90035. 
The deadline for submitting proposals 
is Dec. 31, 1977. 
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Distributed Payroll 
We suspect Wang may be right when it 
says Network Payroll is "the first dis
tributed data processing application 
package for payroll." The package is 
written in COBOL for host mainframes 
from Burroughs and Honeywell, as 
well as IBM 360s and 370s running 

. under OS, DOS, or VS, and BASIC for 
most of this vendor's minis. The 
package is said to be adaptable to minis 
from other vendors. Data entry occurs 
at remote sites, then this data is passed 
on to the mainframe for processing. 
Reports and checks then may be 
printed at the central site or back at 
remote locations. At the central site, 
the vendor's existing Super Payroll 
($30,000 to $50,000) package handles 
processing; a $6,000 host interface 
software package handles communica
tions with minis at the various nodes in 
the network. The local minis (at this 
point using 16K words, although the 
vendor indicates it is working on fitting 
everything into 8K) run a $10,000 
data collection and network interface 
package. WANG LABORATORIES, INC. 
Tewksbury, Mass. 
FOR DATA CIRCLE 336 ON READER CARD 

Formatting Aid 
Any programmer who has spent te
dious hours toiling over outputs, trying 
to get the columns to line up and the 
headings centered over the columns, 
should appreciate the Magic Chart. A 
transparent plastic print layout form 
ruled for 144 print positions at 10 
pitch and 66 or 88 printable lines, it 

- . __ ._-_.-.-- MagIc Chart '="F!l -=-.:E-=-:::~ 

eliminates the need for the spacing 
ruler and paper layout forms currently 
in use. The Magic Chart also will save 
programming time when the output is 
printed on preprinted forms. For doc
umentation, the Magic Chart may be 
overlayed on sample output and 

--
Xeroxed. The Magic Chart Kit consis~s 
of one chart printed on durable, tran!S_ 
parent mylar polyester, 14" x 18", a~d 
a marking pen, pencil, and eraser. -A.. 
second kit, featuring an opaque whi1:e 
vinyl chart for design use only also is 
offered. Each kit sells for $25; voluIn.e 
discounts are available. MAGIC CHAR..-r 
INC., New York, N.Y. 
FOR DATA CIRCLE 337 ON READER CARD 

MVS Performance Analysis 
Comprehensive Management Facility 
{cMF)-Realtime is a software tool for 
interactively monitoring selected areas 
of MVS system activity and evaluating 
changes in the operating environment 
in real-time. By displaying key system 
activities in real-time, cFM-Realtime 
helps users pinpoint the causes of poor 
system performance. The package uses 
both tabular and graphic displays. For 
plots, the time scale may be set auto
matically by the package or it may be 
preselected by the user. cMF-Realtime 
will be available next month. Introduc_ 
tory price of the product is $7,500. 
BOOLE & BABBAGE INC. Sunnyvale, 
Calif. 
FOR DATA CIRCLE 338 ON READER CARD 

Data Encryption 
Available in two versions-Civilian 
and Federal-007 provides data pro
tection through encryption. Written 
for IBM 360s and 370s, both versions 
are based on complicated mathe
matical manipUlations and employ a 
user-supplied eight byte key. The pack
ages are said to provide up to 1.7 X 

1018 possible cyphers. Civilian/007 
uses a two-stage algorithm which is 
said to be so sensitive that minor 
changes in keys or record contents 
cause vast differences in the encrypted 
output. The vendor sees this version as 
a deterrent to curious programmers, 
operators, system programmers, and 
industrial spies. Federal/007 imple
ments the Federal Data Encryption 
Standard (DES) now required by the 
federal government for sensitive and 
valuable data. Both versions are imple
mented in user programs via subroutine 
calls and are self-relocating and reen
trant. Priced at $495 each, the packages 
come with documentation and main
tenance. HANSCO DATA PROCESSING, 
INC., Wilbraham, Mass. . 
FOR DATA CIRCLE 339 ON READER CARD 
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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 IMS/VS. 

• 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, Americfln 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 investment 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 

October, 1977 

APPLICATIONS SOFTWARE, INC. 
Corporate Offices 
21515 Hawthorne Boulevard 
Torrance, California 90503 
(213) 542-4381 
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The Fourth Dimension of Data. 

Response on the time-line 
determines the value of a system. 

You have collected the data; 
processed it; neatly stored it away. 
But can you get the answers you 
need? Is your DBMS an obstacle 
or a resource? 
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-_ .. -----
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One system was designed to 
confront the temporal as well as 
the physical aspects of data. From 
problem conception to data base 
design, INQUIRE@ slices the time it 
takes to respond. (And with answers 
in seconds, managers know 
immediately whether they've asked 
the right questions!) 

INQUIRE lets problem solvers 
see solutions before the future 
becomes the past. 

One DBMS can meet your 
challenge. INQUIRE ... The problem 
solver. 

While there's still time, tele
phone (703) 578-3430 or write 
INQUIRE, Infodata Systems Inc., 
5205 Leesburg Pike, Falls Church, 
Virginia 22041. 

INQUIRE® 
Infodata Systems 

C)COPYRIGHT 1977 \"INQUIRE REGISTERED U.S. PATENT OFFICE TO INFODATA SYSTEMS INC .. 
ROCHESTER. NEW YORK. U.S.A. COVERED BY U.S. PATENT NUMBER 3670310 

CRTRMRTION 



software 
& services 
Series 1! Basic 
Five months ago this firm introduced a 
stripped-down version of BASIC f~r the 
IBM Series/l minicomputer, WIth a 
promise of extended versions in the 
near future. BASIC/ 1 seems to be an 
attractive extended interpreter which 
may become quite popular with Series! 
1 users. Providing all of the features 
defined in the proposed ANSI standard 
for a minimal BASIC, this interpreter 
goes further and offers extensions for 
file processing, character string. ~~n
dling, and formatted output. The InItial 
release supports diskette-based files 
only; disc file support should be avail
able within a month. Files may' be 
created, deleted, or renamed within 
programs, and may be accessed seql!en
tially or randomly. Character stnngs 
may contain as many as 255 characters. 
The PRINT USING statement provides 
formatted output. Both floating point 
and integer numeric variables, with 
ranges comparable to double precision 
ranges on the Series/I, are allowed. 
An ELSE clause has been added to the 
IF statement. Three versions of the in
terpreter will be offered: single user 
diskette-based, single user disc-based, 

BUSINESS SYSTEMS 

software 
spotlight 

Manufacturing Applications 
Four years ago this firm introduced 
a comprehensive software package 
which we said "seems to include all of 
the software required to run a com
pany." Now they're introducing their 
"new generation and family of Manu
facturing Systems for the 1980s," 
written in COBOL for IBM mainframes 
running under os and VS. Called MAS-

80, the system includes the fu~ctions 
of inventory control, production con
trol, engineering control, distribution, 
order entry, financial control, and 
business planning. These six major 
functions comprise 20 independently 
purchasable elements. An. additional 
element, the data base interface mod
ule, illustrates the vendor's philosophy: 

let the user keep using whatever data 
base management system he's used to; 
the manufacturing system can inter
face to the data base via a unique (to 
the user) data base interface moduie. 
The transaction-driven system is said 
to use a data base management ap
proach that minimize~ redundan.cy 
while assuring data conSIstency and In
tegrity. Pricing on an inventory control 
system can range from $50,000 to 
$120,000, depending on the elements 
selected. Installations will begin in the 
first quarter of 1978. MARTIN MARIETTA 

DATA SYSTEMS, Baltimore, Md. 
FOR DATA CIRCLE 335 ON READER CARD 

DEVELOPING 
SOFTWARE? 

A 30 PAGE LISTING IN ONE 
MINUTE FOR $175 A MONTH 

BEALL CHANNEL SWITCH 
Model III 

• Configurations available: 
2 x 2, 2 x.4, 2 x 6, 2 x 8, dual 2 x 1 
dual 2 x 2, dual 2 x 3, dual 2 x 4 

• Special features (optional): 
Remote control capability 
External interrupt switching 

• Reasonable prices 
• Quick delivery 
• Satisfaction guaranteed 

JOHN BEALL & COMPANY, INC. 
447 Gorge Road 

Cliffside Park, N.J. 07010 
(201) 945.;.1188 

CIRCLE 122 ON READER CARD 
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2400 LPM . 80 COL. 
MODEL 8210 . $3450* 

1400 LPM . 132 COL. 
MODEL 8230 . $3785* 

.. houston I R~R I ",,,,..,,-. .-~ 
• D~mestic USA Prices, InSTrUmenT ~PANY 

Qty' 1" End User ONE HOUSTON SQUARE' (at 8500 Came,"" Rood) AUSTIN, TEXAS 78753 
(512) 837-2820 TWX 911J.a74-r022 cable HOINCO 

TELECOPIER 
EUROPEAN OFFICE Rochesterlaan 6 8240 Gistel Belgium 

Phone 059/277445 Telex Bausch 81399 

For Demonstration Circle 132 and for Literature Circle 133 on Reader Card. 
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When you lease a data terminal from RCA, it's like owning one-but withc;>ut the 
headaches. 

With an RCA lease arrangement, we take on the full responsibility. You get the right 
terminal to suit your individual requirements. And RCA's expertise is always at your 
fingertips so you're never at a loss for service. 

With data communications specialists in 175 cities and fifteen warehouses coast 

H 

to coast-you get prompt delivery and fast installation and 
maintenance. And a 24 .. hour dispatching service, too. This is 
the kind of specialized service RCA offers. 

At RCA, part of our job is making your job a lot easier. 
And that's what takes the headaches out of terminal leasing. 

Headaches with your terminals? RCA can administer 
quick relief with third 
party mai ntenance. 

REn: ncn 
Data 
Services 

Forfult details and rates~callor write: 
RCAService Company, A Division of RCA 

. Data Services, Bldg. 204 .. 2 
Cheny Hil,Offices 
C~mden,.N ;J.O~ 101 
Phone:(~Q~lZZ~71Ig~ .. •. 
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Or call any of theseregional offices for 24;.hour service: 
Atlanta: (404)934~9333 Dallas:. .(817) 640·0900 
Bost()n:J617)273~007 4 LosAngeJes:(213) 728 .. 7473· 
Chicago: (312)965 .. 7550 New York: (201) 451~2222(N:J.) 
C;leVeland:(216)23~.~955S .. .. . (212) 267 .. J 5S0(N~)'~) 

. f'hil~ctE3lph.i~: (?J§).1~Z-~3Qq 
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& services 
and multiple user disc-based. Minimal 
hardware requirements are a 64KB 
processor, 7840 timer, terminal, and 
one diskette drive. Floating point hard
ware is recommended. Additionally, 
users must 'have a license for IBM pro
gram product Control Program Sup
port with Extension 1. BASIC/ I (single 
user, diskette-based) is offered for a 
perpetual license fee of $1,800. Users 
of the earlier Series/ 1 BASIC may apply 
their $120 license fee towards the new 
interpreters, and license fees may be 
applied to later releases. A 30 day free 
trial is offered.. GRAHAM COMPUTER 
ENTERPRISES, INC., Birmingham, Ala. 
FOR DATA CIRCLE 356 ON READER CARD 

Micro Word Processing 
IDSWORD 1 runs under MITS Disc Ex
tended BASIC, providing word process
ing capabilities for microcomputer 
users. The system runs in 28K of 
memory. Functions include line editing 
(insert, delete, or change text within a 
line), global editing (insert, delete, 
change, or find a string within a block 
of text), merging, reformatting, moving 
text, and printing. The package can 
print with optional ,page numbering 

and justification. Left margin, spacing, 
and maximum lines per page are user 
selectable. The package also handles 
form letters, allowing multiple copies 
of a letter to be printed, along with 
mailing labels, from name and address 
files. The $250 system is provided on a 
diskette. INTERACTIVE DATA SYSTEMS, 
Owings Mills. Md. 
FOR DATA CIRCLE 357 ON READER CARD 

Fortran Compilers 
Using its COGENT compiler generator, 
this vendor now offers a FORTRAN 
compiler writing service .. The vendor 
has developed a general metalanguage 
description of FORTRAN 77, as specified 
by the ANSI X3J3 committee, which 
specifies, in a machine-independent 
manner, the syntax and semantics of 
the proposed FORTRAN standard. Only 
the code-generation portion must be 
modified in order to produce a com
piler for a specific machine. It is said 
this requires less than 20% of the total 
effort required to write a similar com
piler from scratch. A machine-depen
dent run time library (for 110 and 
standard library functions) also is re
quired; most of this library has been 
developed in FORTRAN, leaving only a 
small segment that must be tailored to 
a specific computer. The vendor says a 
completely operational system can be 
developed in less than six months. 
The vendor validates the compiler 

using routines based on the FORTRAN 
Compiler Validation System developed 
by the Dept. of the Navy. Compilers 
generated by the service may be used 
either as resident or cross-compilers. 
The compiler generates code divided 
into read-only and read/write seg
ments to facilitate use in ROM-based 
systems. Prices start at $100,000 for a 
compiler with on-site installation and 
training, documentation, and internals 
manuals, and the first six months' 
maintenance. VIRTUAL SYSTEMS, INC., 
Walnut Creek, Calif. 
FOR DATA CIRCLE 340 ON READER CARD 

JCL Coding Aid 
JCLMACS provides standardization of 
JCL coded by operators, programmers, 
and data control personnel. The pack
age is said to be easy to use; it aids in 
the production of error-free stan
dardized os JCL regardless of the de
gree of complexity in the JCL or the 
skill level of the programming staff. 
The package is said to eliminate the 
need to code repetitive characters and 
punctuation required by the operating 
system, and its standard coding sheet 
simplifies use of the package. Accept
ing os JCL, utility control cards, and 
JCLMACS cards intermixed, the pack
age will produce output in the same 
sequence as the input, substituting gen
erated os JCL for the JCLMACS cards. 
The package sells for $1,500. MANAGE-

New 
COMPUTER MAINTENANCE Super Fast/Super Quiet 

Cf(JMPLf(JT® Digital Plotter 

Harrassed by prolonged downtime? Response delays? 
Ineffectual PM and repairs? Exhorbitant expense? 

Why not evaluate CHS and learn about our proven track 
record of satisfied repeat customers, (4112 years), which 
attests to guaranteed increased uptime, prompt 
response and personalized attention in all aspects of 
service requirements. All this plus a 10 to 30 percent 
reduction below manufacturers maintenance costs. 

Five offices, with more opening, to serve you in all areas 
of Computer Maintenance and consultation. 

COMPUTER HARDWARE SUPPORT, INC. 
P.o. Box 22234, San Diego, California 92122-Tel. 714·755·0466 

CIRCLE 162 ON READER CARD 
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• Pen races at speeds up to 4000 steps/sec 
• Unique "Micro Drive" introduces 

super quiet to digital plotting 
• 4 step sizes in English or Metric 
• Bi-directional paper movement 
• Z-fold chart paper for 81/2" x 11" or 

11" x 17" charts 
• Plots online, offline, time share or 

remote batch 

houston I R~DER I ",.,,,."' -~,~.~ 
Instrument COMPANY . Areg,steredtrademark 

ONE HOUSTON SQUARE (at 8500 Cameron Road) AUSTIN, TEXAS 78753 of Houston Instrument 

(51~~L~~J;.-:~20 TWX 910-074-2022 . cable HOI NCO 

EUROPEAN OFFICE ~:~:~~~:;77644582~~e~'~:~::I~~;99 • US Domestic Price Only 

FOR DEMONSTRATION CIRCLE 134· AND FOR LITERATURE 
CIRCLE 135 ON READER CARD 
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Yoursmall 
there toda)t 
Guaranteed. 
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Airport-to-airport. 
It's as easy as 1, 2, 3. 
1. Take your important small package 
(up to 50 pounds and 90 inches total 
length plus width plus height) to 
United's SPD Center in the passenger 
terminal at least 30 minutes before 
departure of the flight you choose. 
Prepay the charges. 

2. Call your addressee with the flight 
number, arrival time and the SPD 
receipt number. 
3. Your package can be picked up at 
the destination baggage claim area when 
the baggage for that flight is delivered. 

Charge it. 
Use your American Express® Card, 
Universal Air Travel Card or United 
Credit Card. 

Your door to I011f 
client's door in more 
communities: 
Call (800) 424-9899. 
1. Pickup within 1 Y2 to 3 hours of your 
call, depending on your location. 
2. Fast delivery guaranteed: We'll 
deliver it within 1 Y2 to 3 hours of plane's 
arrival or refund 50% of the door-to-door 
charge. 

3. Delivery confirmed upon request. 
SAMPLE LOW RATES 

Between 

Chicago/New York City 
San Francisco/Chicago 
Cleveland/Los Angeles 
Denver/Seattle 
Rates subject to change. 

Airport to 
Airport 

$27.50 
38.50 
38.50 
33.00 

Door to 
Door 

$63.50 
74.50 
74.50 
69.00 

Send most anything. 
Things like printed matter, machine parts, 
film, legal documents, computer cards 
and tape, samples, medicines, advertising 
materials. 
If your emergency package is over 50 pounds or 90 
inches, United "First Freight" is your answeJ: That's 
Ollr priority air freight service with no limit to pieces 
or weight. Call United "Air Freight" for details. 

See why Uniteds No.1 in the cargo sky. 
Ill' uniTED AIRLinES CARGO 
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MENT AND COMPUTER SERVICES, INC., 
King of Prussia, Pa. 
FOR DATA CIRCLE 341 ON READER CARD 

Module of the Month 
A series of source language subroutines 
that perform a variety of simple but 
useful functions are offered through 
this vendor's "Module of the Month" 
division. Available in ANS COBOL, RPG 
II, or IBM 360/370 assembler, the fea
tured module of the month prices are 
$14.95 for a source listing and $19.95 
for the listing and a card deck. The 
most expensive module to date, TALLY
ALL (a utility subroutine for colurim
by-column analysis of data content) 
sells for $34.95 (listing and cards). 
Other selections have included a 
Julian/Gregorian date conversion and 
perpetual calendar subroutine; modu
lus-l0 check digit subroutine; and 
CSORT, a subroutine that sorts data 
held in memory to any combination of 
ascending and descending keys. Sep
tember's featured offering is MAILABL, 
a module for producing Cheshire mail
ing labels. It carries the featured mod
ule of the month price tag of $14.95 

for the listing and $19.95 for the 
listing and the card deck. Modules 
coded in COBOL or assembler usually 
include the additional linkage instruc
tions needed for callable subprograms 
that are separately compiled and link
edited to the main program. New 
modules are announced in a free news
letter, "Module of the Month News." 
NATIONAL DATA SYSTEMS, INC., Saddle 
Brook, N.J .. 
FOR DATA CIRCLE 342 ON READER CARD 

PDP-1 1 Communications 
Users of DEC'S PDP-ll1vo3 and LSI/ll 
series can implement a variety of com
munications applications with these 
three packages. Simulating an asyn
chronous ASCII terminal, EZSHAR is in
tended to perform intercomputer data 
moving. It requires 8K words of 
memory and a DLV-ll asynchronous 
interface. EZSHAR is priced at $1,500. 
The RJE program runs on a PDP
Il1vo3 under RT-ll. Synchronous 
communications are supported 
through the simulation of IBM 2780 
standard RJE software. The $2,500 
package requires 12K words of mem
ory. Distributed Processing Communi-' 
cations Module (DPCM) offers FOR
TRAN-callable bisynch communicatons 
support for custom installations. Ap
plications which may be processed 
locally can run on the PDP-II, while 

DPCM allows access to a central system 
for data entry, data retrieval, and pro
cessing of complex problems. The 
package runs on PDP-I1103s with 4K 
words of memory. Its price is $2,000. 
COMPUTER SOLUTIONS, Irvine, Calif. 
FOR DATA CIRCLE 343 ON READER CARD 

Disc Allocation 
Driven by parameters entered in the 
JCL stream, Disk-O-Tek (Disc Organi
zation Technique) dynamically allo
cates disc space using a best-fit algo
rithm. The package automatically 
posts E-O-F to the VTOC on all sequen
tial files, and it automatically truncates 
sequential file extents near the E-Q-F. 
Partition independent, Disk-O-Tek has 
utility functions to delete, revive, or 
locate files generically; produce VTOC 
lists of space used or available; produce 
a file with all active VTOC records; and 
print information from selected files in 
character and/ or hex format. It also 
allows for printing a fixed number of 
records, tracks, or cylinders. All util
ities can be entered directly from the 
console. Disk-O-Tek runs on 360s and 
370s under DOS and DOS/VS. The pack
age has a permanent license fee of 
$2,750, or monthly rates as low as 
$110/ month. The vendor offers a free 
trial for evaluation purposes. NATIONAL 
COMPUTING INDUSTRIES, Atlanta, Ga. 
FOR DATA CIRCLE 344 ON READER CARD 0 

$martClock UPDATED COMPUTER 
PLOTTER 

The Leader in Stand Alone Data 
Collection Terminals 

Data Collection For ... 
• PAYROLL • INVENTORY 
• JOB COSTING • SECURITY ACCESS 

AND OTHER CUSTOM APPLICATIONS 

Cr.--Jf' coastal data 
~ services inc 

1592 N.W. 159 Street, Miami, Fla. 33169 
Telephone (305) 625-7123 

CIRCLE 165 ON READER CARD 
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Here's a reliable, popular Digital PIot
ter now updated to provide 50% more 
plotting speed at the same old price I 
Now you get up to 450 steps per sec
ond on an 11" x 144' chart for the 
inflation fighting price of just $3550;+: 
Eight years in use. Hundreds and 
hundreds sold and still in use. Contin
uously updated. Operates online, 
offline, remote batch or in time share 
mode. Interfaces to just about any 
intelligent data source. Provides a 
drawing of endless columns and rows 
of numbers. Write today. 

OLD 
PRICE 
$3550* 

NEW 
SPECS 

50% 
FASTER 

® 

hausl:an I R.D&nDER I C'V'''CN CF UlIOCH'LOM'~ 
InsTrumenT 'COMPANY 

'ONE HOUSTON SQUARE (at 8500 Cameron Road) AUSTIN, TEXAS 78753 
(512) 837·2820 TWX 91~74-2022 cable HOI NCO 

TELECOPIER 
EUROPEAN OFFICE Rocheslerlaan 6 8240 GisteJ Belgium 

Phone 059/277445 Telex 8ausch 81399 

~A registered trademark of 
Houston Instrument. *US DOMESTIC PRICE ONLY 

For Demonstration Circle 136 and for Literature Circle 137 on Reader Card 
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The Intelligent Network Terminal 
. . . that does it all. 

You need intelligent sourcedci.ta entry. System 70'sgotit. System 70 reduces 
keypunching costs and increases reliability. And, it's got ADDS*PLUS, the special 
data entry language'that'.makes customizing data entryfonns a breeze. 

You need communications capability. System 70's got it. System 70 provides 
remote sites withimrnediateinformation access to the central data base. And, it 
fits simply and easily into almost any new or existing network using any of several 
communication protocols including: Teletypewriter,· IBM 2780, 3780 or 3740 and 
Burroughs. System 70 makes if all easy. 

You need local processing. System 70's got it. Poweiful programming lan~ 
guages suchasADDS*BASIC andADDS*FORTRAN make it easy to accomplish 
local dataproces$ingJuncti()ns on System 70. 

You need ar~'!"'t~prin~station.System 70's got it. Distantoificesge 
hard copyusinganV(JfSf;?veralADDSprinters ranging in speed from 30. cps 
340 lines per minute. No.network terminal does it aZZ"l,ike, System 70. 

Becaw>~youTleeliquality andreliCl:biliiy,', you've got it ADDS, reputationJor 
designing ,a1Jc1,.building the Jin.esiequip11lent available ,is ,unsurpassed. 

Quality,.R.elicJ.bilitygnd1ntegrity., It all adds up to ADDS. 





personal computing 
Personal computing is computing so 
low in cost that it can be used abun· 
dantly, even wasted! Personal comput· 
ing is a revolution in the availability of 
computing resources. No longer will 
information processing power be avail
able only to large corporations and 
government; we'll soon have comput
ing power at our fingertips in our 
homes and offices. Computers will be 
dedicated to even simple tasks. The 
coming widespread availability of the 
personal computer ranks with other 
great technology-based revolutions
the printing press, the assembly line, 
and the automobile. 

Personal computing is not only 
hobby computing. Although the hobby 
computing part has received most of 
the publicity (it makes a good story), 
most of the "hobby" computing prod
ucts being produced actually are being 
sold to businesses large and small and 
being used for applications as wide 
ranging as word processing and assem
bly line control. 

What is a personal computer? 
Today's basic personal computer 

comes as a kit and consists of a micro
processor, 8KB to 16KB of memory, a 
keyboard, a television display, two 
audio tape cassette drives, and a BASIC 

interpreter. Over the past year the cost 
of such a personal computer has been 
about· $1,500.- Such personal com
puters are useful for a wide variety 
of applications. Some of the most 
common are hobby computing, com
puter education, and games. 

This· year several companies will be 
offering fully assembled and tested per
sonal computers, similar to the one 
described above, for well under 
$1,000. These will be targeted for the 
general public, which will be motivated 
to~uy them because of the libraries of 
program cassette tapes available. The 
entertainment appeal will be enormous 
as large assortments of computer 
games are offered. For anyone left un
convinced of their need for a personal 
computer based on its entertainment 
value, the educational value of the li
braries of tapes offering instruction in 
a wide variety of subjects should be a 
convincing factor. What American 
family would deprive their children of 
such a personalized and valuable learn
ing tool? If still unconvinced, there will 
be personal accounting systems, inven-
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Portia Isaacson, Contributing Editor 

Our newest contributing editor, Dr. 
Portia Isaacson, is a consultant 
and is co-owner of The Micro Store 
in Richardson, Texas (May 1976, 
p. 13). She served as conference 
chairman of the 1977 NCC which 
featured a Personal Computing Fair 
and Exposition. She recently was 
named chairman of a new ACM 
Special Interest Group on Personal 
Computing, SIGPC, and she is chair
person of a committee involved in 
forming a computer retailers' asso
ciation. Dr. Isaacson has been on 
the computer science faculties of 
several universities and has worked 
on the engineering staffs of several 
major corporations. 

tory control for collectors, biorythms, 
menu planning, financial simulation 
and planning, and ... the list is end
less. Over the next few years millions 
of these computers will be sold. 

Personal computers in business 
The expand ability of the personal 

computer is the secret of its impor
tance to business data processing. Pres
ently personal computer systems can 
be expanded to include up to 64KB of 

memory, several floppy disc drives, 
and crt and hardcopy terminals. A per
sonal computer system capable of a 
wide range of business data processing 
applications costs about $5,500 and 
consists of 32KB of memory, dual 
floppy discs, a continuous forms hard
copy printer, and a BASIC interpreter 

extended for file handling and decimal 
arithmetic. 

Business applications of personal 
computers range from word processing 
to inventory control, to accounting for 
small businesses, to· scheduling of ap
pointments and meetings. Large busi
nesses will use many personal com
puters distributed throughout the or· 
ganization. Instead of taking the appli
cation to the computer, computer 
power will be taken to the application. 
Some of these personal computers will 
be c01;mected to large central com
puters in order to access central data 
bases or to act as terminals. Small busi
nesses may own only a single computer 
that will host several applications: ad
dress list maintenance and label gen
eration, text editing, accounting, pay
roll, and inventory control. Some small 
businesses may dedicate a computer to 
a particularly useful function. A per
sonnel agency might maintain its data 
base of jobs and job applicants on a 
personal computer. A medical clinic 
might schedule appointments for its 
doctors on one. A lawyer might use a 
personal computer as a sophisticated 
word processor in preparing legal doc
uments from libraries of standard 
phraseology. 

A new industry 
The emergence of a new industry 

around personal computing was pre
cipitated by the declining cost of 
microprocessors and memory to such a 
level that a complete computer system 
was affordable by an individual, home, 
or office. Applications of the new low
cost personal computer became feasi
ble where computers had been too ex
pensive before. 

In little more than two years, the 
personal computing industry has 
grown from nothing to its present size 
of more than 100 producers of per
sonal computing products, approxi
mately 500 retail computer stores, and 
seven major publications. The first per
sonal computing products came not 
from established computer companies, 
but from new companies that saw the 
opportunity and acted, such as MITS, 

IMSAI, Southwest Technical Products, 
and Processor Technology. Nowestab
lished computer companies such as 
Intel and California Computer Prod
ucts are entering the market. The re
cent announcements by Commodore, 
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Heath, and Radio Shack mark the en
try of consumer electronics companies. 
The character of the infant industry is 
still changing very rapidly. 

A new column 
The developments in personal com

puting have significant importance to 
the DATAMATION reader. The data 
processing function will be changed 
by the availability of personal com
puters. Information processing will 
be done throughout the corporation 
rather than being concentrated in the 
data processing center. Many time
sharing terminals will be replaced by 
personal computers. The interaction 
of data processing professionals with 
other people in the corporation will 
change as the general public becomes 
computer-literate. There will be new 
sources of programming personnel as 
computer education becomes widely 
available. 

The goal of this monthly column on 
personal computing is to inform the 
DATAMATION reader of the develop
ments in personal computing, and to 
analyze the impact of those develop
ments on data processing and the data 
processing professional. . 

Possible subjects for this column in
clude: 
• an introduction to personal comput

ing equipment and software; 
• possible tax advantages to purchas

ing a personal computer; 
• business applications and uses in the 

home; 
• the impact of personal computers on 

service bureaus and time-sharing 
services, on minicomputers, and on 
the prestige and pay of dp profes
sionals when every kid on the block 
can program; 

• the elite of hobbies-personal com
puting-user experiences, equip
ment comparisons, home computer 
networking, computer-based con
sumer products,' and the biggest ob
stacle to the consumer computer 
market-the user interface; 

• product profiles, equipment com
parison, standards, consurrier com
puters, the personal computer soft
ware market ( and moonlighting 
programmers who develop software 
for that market); 

• bringing personal computers to users 
rather than bringing the user to the 
central dp center; 

• the computer store-a new way of 
marketing and servicing equipment; 

• conferences; 
• international aspects; 
• letters, questions, and answers. 

DA.TAMATION rarely launches a new 
column. More rarely yet are we as an 
industry faced with such far-reaching 
and fundamental changes in our indus
try, our businesses,and our society as a 
whole. :§: 
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We've made High 
Isolation Transformers 

for years. 

~~ 
(FI"I.t9I.L'I) 

Now we're ing 
to sell some. 

Since 1965, we've been making High Isolation 
Transformers to a set of rigid specifications for one 
customer: Elgar. If you've ever bought an Elgar line 
conditioner, you've bought an Elgar High Isolation 
Transformer (HIT). 

But now, you don't have to buy a whole Line 
Conditioner with its high-speed regulation just to eliminate 
the noise and spikes from your AC power line. You can . 
order one of our new line of HITs. They come in ratings 
from 1 KVA single phase to 60 KVA three phase with 
effective interwinding capacitance ·as low as .0005pF, 
providing up to 146dB attenuation of common mode noise. 

All HIT models can be wired for 120VAC or 240VAC' 
input or output (240 or 480VAC input on the larger 
models), for use as a combination stepdown transformer 
and noise isolation device. They are rated for either 50 
or 60Hz operation and are deSigned to UL specifications. 

If you'd like to know more about our High Isolation 
Transformers, contact us. We've been using them for 
years. Elgar Corporation, 8225 Mercury Ct., San Diego, 

California 92111. ~ ELGA' R 
Phone (714) 565-1155. ~ . ' 

See us at MIDCONm, Booths 1232-1234. ® 
Elgar also is a leading manufacturer of Uninterruptible Power Systems. AC line Conditioners. and AC Power Sources. 
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NEW FOR VM/370 USERS! 
We have a new software catalog for VM/370 
users and would like to send it to you! 

The famed Computer Associates software 
products and systems save you time and 
money. SYMBUG for interactive debugging of 
COBOL, FORTRAN and ASSEMBLER programs. 
VSORT implementation of OS sort compati
bility for CMS. VM/370 ISAM, CMS simUlation 
of OS ISAM and more. Write today. 

COMPUTER ASSOCIATES 

212 

Dept. MP-10 
655 Madison Avenue 
New York, NY 10021 

Call collect: (212) 355-3333 
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PERS·75 
The 

Other 
Personnel 

Information 
System 

Modern • Modular • Modifiable 
Find out why leading companies are 

selecting the other Personnel System as 
the best alternative. 

Circle the Reader Service Number. A 
Benefacts Representative will contact 
you. 

-nene{acls ® 

300 E. Joppa Road 
Baltimore, Maryland 21204 
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Recursive Macro-Actuated 
Generator for Assembly 

Language Programs 

Generate block structured 360/370 assembly-language source 
code with this powerful compiler. 

Features: 
• sentential calculus schemata 
• power to generate translate tables 
• powerful macro facility 
• automatic indentation of generated code 

Order today-PB-236 860/CPM $200 (Outside North 
American Continent prices on request) 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 Computer Products Manager at (703) 557-4763 or 
write at the address above. 
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Financial Software 

MSA'S Software 
systems*helped 
our clients 
manage well 
over three trillion 
dollars in assets 
last year alone. 
If you'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 help 
you manage every aspect of 
your business, call Marge 
Kimbrough at (404) 262-2376 
or send us this coupon. 

-----------
l~~~~r--- --- -- -------- -
=~=~ 

THE FINANCIAL 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; 
NewYor!< 201-871-4700 

·1 am interested in: General Ledger / 
Personnel Management and 
Reporting / Payroll Accounting / 
ALLTAXlM / Supplies Inventory Control 
and Purchasing / Accounts Receivable / 
Accounts Payable / Financial 
Information and Control/Fixed Asset / 
Property Accounting. 
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A~ 
How do you get Project information 

to the top? 
'~ PA ( " Project plans and status often 

~
... ..... .....•..•..•... ............•••...•.. .. ~:av~ 7r~~~fi~~~ ~~::a::~~1 

-- up through the chain of command in a timely, con-
~~ .• slstent manner. Now there is a way not to leave that 

. information hanging in mid-air. 

PAC II is an automated project management system 
for planning, budgeting, and monitoring virtually any 
work effort. 
Easily installed and used, PAC II is equally applica
ble in research, engineering, construction, marketing, 
financial and data processing departments. 
International System's project management systems 
are serving hundreds of clients world-wide. 
For more details about PAC /I contact: ~ 

890 Valley Forge Plaza" King of Prussia, Pa. 19406 Qllter1[,atiollal ~ 
(215) 265-1550 8Ystem~Qllc. 
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We market Data General microNOVA® (BASIC) 

and CS/40 (COBOL) mini-computers with application 

packages for Invoicing/Inventory Control, Accounts 

Receivable, Sales Analysis, Accounts Payable, Pay

roll and General Ledger. 

We are seeking Distributors. 

[UJ rn [Dill 
Mini·Computer Business Applications, Inc. 

o ! 4929 Wilshire Blvd., Suite 940 
o Los Angeles, CA 90010 

(213) 936-7131 

NOVA® is a registered trademark of Data General Corp. 
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TOTAL is the most widely used data base 
management system in the world. There are 
over 2000 locations operating not only on 
IBM 360/370 equipment. but also with 
most other major hardware manufacturers. 

TOTAL's network design gives you the flexI
bility to customize your data base to meet 
your unique data processing requirements. 
TOTAL provides data independence to the 
data field level. elimination of data redun
dancy. prevention of concurrent updating 
at the record level. comprehensive logging 
and recovery capabilities. and a powerful 
data manipulation language 

There are 34 offices world wide to service 
and support your needs. We encourage you 
to circle our reader service number for more 
infor 
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INVESTMENT MANAGEMENT 

ENVIRON/l 

ENVIRON/1. our data communications sys
tem. perfectly blends high performance with 
ease of use. 

Supporting a wide range of terminal types 
and all IBM standard access methods. 
ENVIRON/1 is uniquely adapted to com
mercial on-line applications. 

A special COBOL compiler is provided that 
automatically generates re-entrant code. 
Message switching. screen paging. record 
protection. password security. comprehen
sive checkpoint/restart are among a few of 
the components of the system. 

There are 34 offices world wide to service 
and support your needs. We encourage you 
to circle our r aader iiervice number for 
more information. 
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CS-TRAN 

SIX DYNAMIC 3-DA Y SEMINARS 
PRESENTED BY THE 

WORLD'S LEADING AUTHORITIES 

1. KLEINROCK QUEUEING SYSTEMS 

FEBRUARY 22·24,1978 • SAN FRANCISCO 

2. ABRAMSON ~~~~L~b~MUNICATIONS 
MARCH 6·8, 1978 .• SAN FRANCISCO 

3. KLEINROCK· FRANK· ROBERTS 

4. LUCKY· GREEN 
DATA COMMUNICATION SERVICES & PROTOCOLS 
MARCH 20·22.1978 • NEW YORK 

> h"';; '~;. ~., '. ~:;;. '~/. " •••• ,'::,.;:, •• ..,::;: 

5 DENNING UNDERSTANDING 
• PERFORMANCE EVALUATION 

MARCH 29·31, 1978 • ARLINGTON, VA 

6. KLEINROCK COMPUTER NETWORKS 

APRIL3·5,1978 • ARLINGTON, VA 

SEMINAR FEL S485 
DISCOUNTS FOR PREPAYMENT, GROUPS. AND SERIES. 

CALL OR WRITE FOR AODITIONAL INFORMA TlON 

••• ·~~!!!I-IP'J!!J~!!J!!Y 
I •• I~~~P'J~~~~ 
I~) .I'P'J!!!!!J~I!!!!J~~~~!! 
••• _ P.O. BOX 49765. lOS ANGElES, CALIFORNIA 90049 [213[ 476·1331 

CIRCLE 244 ON READER CARD 

With ISA's On-Line Securities Control, Analy
sis and Reporting SYstem, portfolio managers 
and investment accountants have instant ac
cess to investment information for all types of 
securities. The system offers banks, insurance 
companies, and other financial institutions a 
day-to-day management tool for improving 
portfolio investment results. Information on 
net cash flow, portfolio performance, and in
dividual securities can be displayed as needed 
on video terminals. The system provides com
plete investment accounting, mutual fund 
accounting, and management reporting capa
bilities. other features include: on-line entry, 
editing and' inquiry; report writer; cash man
agement reports; portfolio pricing capabilities. 
For IBM 360/370. 

Still 
the ONLY 1400 ob;ecl 

to COBOL translator 

1~~iIINSU~CE~EMS ClF Nv1ERlCA, INC. 

Box 47975, Atlanta, Georgia 30362 
(404) 449-3950 
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IBM 360/370 RCA 
UNIVAC. • • others 

c-S Computer Systems Inc. 
Systems and Software Consultants 
Member SIA ~ Software Industry Association 
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90 John Street 
New York, N.Y. 10038 

(212) 349-3535 
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FREE~ 
CATALOG 
For a free government 
catalog listing more than 
200 helpful booklets, 
write: 
Consumer Information 
Center, Dept. A, Pueblo, 
Colorado 81009. 

YOU'RE INVITED .. 

TO A FREE HALF-DA Y PRESENTATION 
OF 

FROM SPSS inc. 

• THE STANDARD IN STATISTICAL SOFTWARE 
installed at 1500 sites in all 50 states and over 60 foreign 
countries on 25 different manufacturers' hardware. 

• WELL-DOCUMENTED 
over 150,000 copies of the SPSS reference and the SPSS 
PRIMER have been sold by McGraw-Hili. 

• EASY TO USE AND INSTALL 
consistent high ratings in the OAT APRO user surveys. 
On-site training is available, but is rarely needed - which 
helps reduce the cost of the package. 

• COMPREHENSIVE STATISTICS AND DATA HANDLING 
twenty different statistical procedures, plus data and file 
modification capabilities. 

• WIDE RANGE OF APPLICATIONS 
besides major colleges and universities, SPSS users include 
banks, oil companies, public utilities. auto and drug manu
facturers. and various consulting firms. 

Oct. 17 - CHICAGO 
Nov. 14 - ST. LOUIS 
Dec. 12-ATLANTA 

Jan. 16 - COLUMBUS 
Feb. 13 - SAN FRANCISCO 
Feb. 16 - LOS ANGELES 

TO REGISTER - indicate your city choice on a business card 
or letterhead and send to: 

Wylie Crawford 
Director of Customer Services 
SPSS, Inc. 
Suite 1234 
111 East Wacker Drive 
Chicago, Illinois 60601 

or call 
312/861-0933 

·SPSS is a trademark of SPSS, Inc. 
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CYBORG 
PAYROLL SYSTEM 

The CYBORG PAYROLL/PERSONNEL SYSTEM 
handles multiple companies with hundreds of 
separate earnings. and deductions. The ex
pandable data base design allows each user 
to add, edit and report on as many new fields 
as required without any reprogramming. 
CYBORG provides a complete payroll system 
with all states, city and county taxes and 
t.:omplete audit and accounting reports. 
CYBORG has automatic check reconciliation, 
historical reporting, labor reports, including 
budget to actual comparisons with dollar and 
variance differences. The CYBORG REPORT 
LANGUAGE allows for the creation of special 
reports or output files (card tape or disk) to 
meet your unique requirements without re
programming. The system is written entirely 
in ANS COBOL and Will operate efficiently on 
IBM, Honeywell, Univac and DEC computers. 

[]Y~()Pg Syst~rns 
2 N. Riverside Plaza, Suite 2225 

Chicago, III. 60606, (312) 454-1865 
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IBM 360/370 
DOS and DOS/VS users: 

Westinghouse 
or ---- ----- -- - ---- ----- -- ---- - - -------------. -
';J 
• 

Planning a terminal system with 
2260 or 3270 terminals? Want to 
save time and money? Compare 
the Westinghouse Teleprocess
ing System with IBM CICS. 

nWhat if " 
Model 204 Knows! 

GIVE US YOUR DATA, YOUR USERS, 
YOUR APPLICATION PROBLEMS 
YEARNING TO BE SOLVED: 

Model 204 DBMS will help. 

- personalized l:Iser language 
- flexible data base structure 
- interface to any programs 
- built-in teleprocessing 

COMPUTER CORPORATION OF AMERICA 
575 Technology Square 
Cambridge, Massachusetts 02139 

Phone: (617) 491-3670 

CIRCLE 211 ON READER CARD 

WESTI 
THE ONLY TP-INTERFACE THAT MADE IT 

The Westinghouse Teleprocessing Interface Sys
tem is the first and only teleprocessing monitor to 
be selected by its users since 1975 for the DATAPRO 
Software Honor Roll. 

WEST! provides a low cost, low overhead, easy-to
interface for 3270, 2260 and teletype (33/35) display 
terminals or equivalents operating in a DOS or 
DOS/VS environment. 

• Complete Management of Terminals and 
Application Programs 

• Cobol, Assembler, and PL/1 Application 
Programming 

• Over 225 Users 
• Extended and Improved Data Entry Capability 
• Data Base Independence 

(DL/I, Total, DBOMP, Etc.) 
• Logging, Journaling, Enqueueing for 

Advanced On-Line Applications 
• Sophisticated Error Recovery 
• Subtask Communication and Operations 
• Supportive Utilities At No Extra Cost 
• Training, Installation and Trial Period Available 

Operating Software Packages 
Westinghouse Electric Corporation 
2040 Ardmore Boulevard 
Pittsburlh, Pa. 15221 
(412) 256-5583 
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A GREATER RETURN ON YOUR 
SOFTWARE INVESTMENT 

JOB ACCOUNTING 
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 Westinghouse 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 Availability 
• 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 

DISK SPACE MANAGER 
20% AVERAGE DISK SPACE SAVINGS 

This automatic disk space managing system uses 
low system overhead techniques to allocate and keep 
up with permanent and/or temporary (work) files for 
disk devices. 

FREE YOURSELF FROM NEEDLESS DOS/VS 
SPACE MANAGEMENT HASSLES AND WASTE 

• Automatic disk file space allocation 
• No modifications to standard DOS/VS 

JCL software 
• Automatic or user controlled release 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 
Westinghouse Electric Corporation 

2040 Ardmore Blvd., Pittsburgh, Pa. 15221 
(412) 256-5583 
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FIXED ASSETS 
AND YOU 

What makes software successful for you? AVC 
provides the best ingredients for fixed asset 
management systems: proven programs, per
sonal concern and support, and completely 
satisfied users-over 150 of them. Our PAC
FACS and BIT·FACS systems encompass all 
phases of a fixed asset life cycle-from the 
Initial capital budget through the retirement. 
System parameters are customized to fit your 
organization and account coding. PAC-FACS 
provides cash flow budgeting data and a de
tailed C·I-P audit trail. BIT·FACS outputs cor
respond specifically to all external reporting 
forms-the SEC 10~, ADR 4832, Federal Tax 
Schedules 4626, 4255, etc. Whatever your 
tax, accounting, insurance, capital budgeting, 
or engineering needs for asset data, call the 
experts in property systems and consulting. 

american valuation consultants, inc. 
2200 East Devon Avenue 
Des Plaines, Illinois 60018 
(312) 297·6100 
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OS TYPESETTING SYSTEMS 

FCOS-the Videocomp800 composition lan
guage is now available for processing in an 
OS environment. Many enhancements have 
b~en added. to the language and page dum
mies are printed to speed program develop
ment. A wide variety of output devices can 
be accommodated. 

ATSCMP-a simplified composition system for' 
typesetting ATS or ATMS (or other word 
processing system) documents. Typeface 
changes are based on underscoring or field
ing. Most typographic functions-rules, 
leaders, fractions, dashes, pi-characters-
~~~v~~~i~anbi: through simple keyboarding 

CCSCMP-a simplified composition system 
similar to ATSCMP but designed for pro
cessing normal data records. Typeface 
changes are based on flags or fielding. 
Upper/lower casing capability is included. 

Available on lease, purchase or job 
processing basis. 

CC Systems, Inc. 
Box 11289 • Chicago, IllinOis 60611 (312) 977-7545 
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GENERAL LEDGER 
The INFONATIONAL General Ledger System 
is a responsibility and financial reporting sys
tem which produces consolidated and operat· 
ing reports with comparative analysis. It inte· 
grates forecasts, flexible budgets, actual peJ
formance, and historical data into compara
tive management information. It processes up 
to 10,000 entities with their own chart of aCt 
counts. It automatically consolidates over 100 
levels upward. The System uses automatic reo 
versal of accruals and monthly generation of 
recurring vouchers plus the automatic trans
fer of edit errors to a suspense account. The 
~ser determines his own responsibility report· 
Ing requirements, level of supporting detail, 
and report format options. The Report Writer 
module allows custom reporting, while the 
flexible Cost Allocation mod ule provides for 
pooling and distributing expenses. ANSI 
COBOL, PRICE UPON REQUEST. . 

INFONATIONAL 
A Division of Foresight Systems, Inc. 

P. O. Box 82477 
San Diego, Ca. 92138 

714·560-7070 
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FIXED ASSETS 
The INFONATIONAL Fixed Assets System pro· 
vides the following features: PhYSical invent 
tory control, including transfers; maintenance 
of separate records for tax and corporate; Opt 
timization of depreciation methods; flexible 
depreciation proration; flexible reporting set 
queryce/subtotals on reports;. automatic con· 
version of accelerated methods to straight 
line; calculates investment tax credit; hil!\h· 
lights assets Which are requiring substantial 
maintenance costs; automatically projects de· 
preciation expense into twelve time periods; 
au~omatically ."recaptures" depreciation upon 
retirement uSing the ADR rel$ulations; auto
matically assigns assets to vintage accounts 
using the class/life theory; takes maximum 
benefit of the latest ADR tax laws; up to 
10,000 entities with different chart of ac
counts can be processed independently.' The 
system provides for an automatic interface 
into the. INFONATIONAL General Ledger. ANSI 
COBOL, PRICE UPON ~EQUEST. 

INFONATIONAL 
A Division of Foresight Systems, Inc. 

P. O. Box 82477 
San Diego, Ca. 92138 

714·560·7070 
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• FOR MVT, SVS, and MVS 
ENVIRONMENTS 

• INCREASES THROUGH-PUT BY 
10% TO 40% 

• IMPROVES TURNAROUND TO USERS 
• REDUCES OVERHEAD CPU CYCLES 

BY 5% TO 20% 
• EXTENDS LIFE AND UTILITY OF 

EXISTING HARDWARE 
• NO JCL CONVERSION OR 

MODIFICATION 
• EASILY AND QUICKLY INSTALLED 
• OVER 10,000,000 HOURS OF 

OPERATION IN OVER 150 SITES 
• TECHNICAL DETAILS UPON 

REQUEST 

ALLEN SERVICES CORPORATION 
A. 212 WEST NATIONAL RD. 
~ VANDALIA, OHIO 45377 

(513) 890-1200 
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ACCOUNTS PAYABLE 
PURCHASE ORDER 

The INFONATIONAL Integrated Purchasing and Pay
able System provides automatic matching of pur
chase order with invoice; purchase order status, 
tracking and commitment reporting. Accounts Pay
able calculates discount amount, determines due 
date and prorates taxes and freight to line Items, 
generates recurring payments, and balances distribu
tion. Debit memos, credit memos, expense reports, 
and check requests are accommodated. The system 
allows for the processing of "one·tlme" vendors. 
10,000 entitles with differing charts of accounts and 
report requirements can be processed simUltaneous
ly. The system provides for Interfaces Into General 
Ledger, Inventory, and Check Reconciliation Systems. 
The System allows user controlled check writing and 
reporting cycles. Includes Check Reconciliation, Stan
dard Cost, and Duplicate Invoice Screening modules. 
ANSI COBOL, PRICE UPON REQUEST. 

INFONATIONAL 
A Division of ForeSight Systems, Inc. 

P. O. Box 82477 
San Diego, Ca. 92138 

714·560·7070 
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ACCOUNTS RECEIVABLE 
The INFONATIONAL Accounts Receivable Sys
tem provides multi·company capability to han
dle over 10,000 operating entitles with di.ffer· 
ent charts of accounts. It handles multiple 
accounting periods simultaneously; highlights 
sales returns and adjustments; provides ex· 
tensive credit control information; maximizes 
the control of cash flow; and gives a close 
look at the performance of salesmen, prod
ucts, and customers. It provides management 
tools for reporting receivables data and col
lecting outstandin~ items. The System vali· 
dates and maintainS detail. distribution for 
automatic interface into the Sales Analysis 
and General Ledger Systems. Other, features 
include: discount calculation; discount earned; 
flexible application of cash; computer ~en
erated statements, service charge calculation; 
automatic dunning; sales distribution balanc
ing; open item or balance forward processing; 
variable length aging categories; extensive 
audit trails. ANSI COBOL, PRICE UPON RE
QUEST. 

INFONATIONAL 
A Division of Foresight Systems, Inc. 

P. O. Box 82477 
San Diego, Ca. 92138 

714·560-7070 
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NEW CONCEPT IN SOFTWARE AVAILABILITY 

MODULE of the MONTH 
$14.95 

BRINGS YOU COMMONLY NEEDED 
SUBROUTINES AT A FRACTION OF 
THE USUAL PROGRAMMING COST 

Choice of source languages: 

per 
module 

IBM ASSEMBLER, RPG II, or COBOL 
Keypunch directly from the listing. Source 
deck also available on IBM cards. Catalog it in 
your subroutine library or merge with your 
program. 

For FREE subscription to newsletter 
(no purchase required) send card or call 

TOLL FREE (800) 227·3333 (except in NY State) 

MODULE of the MONTH diY. of 
NATIONAL DATA SYSTEMS, INC. 

299 Market St. 
Saddle Brook, NJ 07662 

(201) 843-5300 
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Ho\V to get at 
the heart of the 

information puzzle 

TRANSPORTABLECODASYL 
DATA BASE MANAGEMENT 

SEED FROM lOBS 
This unique software system is: 

- Written entirely in FORTRAN 
- Easy to install and use 

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. 

- Available now on IBM 360/370 
- Available now on PDp·l 0, 20 
- Coming soon on PDP-l1 
- Priced to fit users' budgets 
- Field tested 2 years 
- I nteractive and On-I ine 

Represented in the U.S. by: 

COMPUTER CORPORATION OF AMERICA 
575 Technology Square 
Cambridge, Massachusetts 02139 

ra_is Mathematica Products Group P.O. Box 2392 Princeton, N.J. 08540 (609) 799-2600 
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Phone: (617) 491·3670 
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YOU'RE INVITED . .. 

TO A FREE HALF-DA Y PRESENT AT/ON 
OF 

SCSS* 
SPSS* Conversational 

Statistical System 

From SPSS inc. 

• FULLY CONVERSATIONAL 
runs on 360/370 TSO (and soon, CMS) installations. CDC 
CYBER and DECsystem 10 and 20 versions are underway. 

• SElF-INSTRUCTIONAL 
three prompting modes for new users. Or, you can direct 
the system without waiting for prompts. 

• EFFICIENT AND INEXPENSIVE 
a transposed file structure minimizes memory size. 1/0 
operations and general CPU usage. 

• FROM THE AUTHORS OF SPSS 
the standard in statistical software - see ad on previous 
page. 

• FILE COMMUNICATION WITH SPSS 
system data files created by SPSS can be analyzed by SCSS. 
and vice versa. 

The following free presentations have been scheduled for the 
mornings of .. 

Oct. 18 - CHICAGO 
Nov. 15 - ST. LOUIS 
Dec. 13-ATLANTA 

Jan. 17 - COLUMBUS 
Feb. 14 - SAN FRANCISCO 
Feb. 17 - LOS ANGELES 

TO REGISTER - indicate your city choice on a business card 
or letterhead and send to: 

Wylie Crawford 
Director of Customer 

Se~vices 

or call us at 

·SCS5 and SPSS are trademarks of SPSS, Inc. 

SPSS, Inc. 
Suite 1234 
111 East Wacker Drive 
Chicago, Illinois 60601 

312/861-0933 

SPSS p .... ntations scheduled for the dav BEFORE those above. 
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RPG TO COBOL 
Dataware's software translator converts 
RPG and RPG II programs to the industry 
standard ANS COBOL (DOS or OS). The 
translator achieves an extremely high per· 
centage of automatic conversion (approach· 
ing 100%) of the source code. 
For information on our other translators, 
please check the appropriate box below and 
sendl direct to Dataware. 

C RPG/RPGII-Ta-PL/1 
C PL/1-To-COBOL 
[] Easycoder/Tran-to-COBOL 
[] BALI ALC-ta-COBOL 
[] 7070/7074 Autocoder-ta-COBOL 
[] COBOL-ta-COBOL 

B> 
Dat:aware, Inc. 
495 Deraware Street ~ Tonawanda, New York 14150 
(716) 695·1412 
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AUTOCODER 
TO 

COBOL 
Dataware's software translator automatically 
converts a high percentage of Autocoder 
source code to ANS COBOL (DOS or OS). 

The translator converts from: 

} • IBM 1401 
• IBM 1401 SPS 
• IBM 1440 
• IBM 1410 
• IBM 7010 

can be mixed 
in a single 
source 
program. 

B> 
Dat:aware, Inc. 
495 Delaware Street ~ Tonawanda, New York 14150 
(716) 695·1412 
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11lB_BlBUL 
OlJrn~~lGEmeraf tectger/FinandalAnalysisSystem; GIL PLUS; enjoys a 
lea.dership position over everything else on the market. 

Here are a few reasons: 
• .. multi-corporate processing of both 

accounting andstatisticat data 

• automatic interfac&to any subsystem 
applications 

•. complete user-defined editing 

• ·user,;,controUed error recycle 

• extensive capabilities for any financial" reporting requirement 

•. unique user.support program that. includes a training school 

Sound like a leader? I! is.lfyoo'lfcontactus, we'll be proud to pass in review. 

~~tl· .. MCCORMACK & DODGE CORPORATION m· 381 Elliot Street, Newton Upper Falls, MA 02164, (617) 964-6610 
_ _ .. . . .....Atlanta (404)477';'1020 Chicago {312} a9iH1786PhO~n')(602) 967-9455 
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PROGRAM DEVELOPMENT 
AND MAINTENANCE SYSTEM/PDMS 

PDMS is an extension to the IX)S 
programming systems environment providing 
increased productivity, reduced overhead and 
bottom line savings through the use of an OS 
type partitioned data set library, a compre· 
hensive set of commands to manipulate the 
library contents plus support programs to 
interface with the library in a batch and real 
time conversational mode. 

POMS benefits from an improved library 
concept allowing for concurrent updates from 
mUltiple partitions or even multiple processors. 
The partition data set (POS) library is a 
collection of members made up of logically 

related card images. 
The system, which amtains a terminal 

monitor eliminating the need for CICS, 
provides an exciting programmer work station 
environment by extending the computer 
facility to the programmer via 3270 type video 
display terminals. 

POMS is available in the IXJS, IX)S/VS 
and EIX)S environments and will be available 
with EIX)S/VS: 

If you are involved with programming 
efforts· or expenditures in your -datapr(>cessing 
environment you will be excited by this -
powerful offering. 
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PROFITS FOR 
SERVICE BUREAUS 

The Automated Quill, Inc., offers 
seasoned on-line, mUlti-terminal busi
ness and manufacturing software 
which when added to Data General 
hardware and your seasoned EDP 
staff places you profitably in the 
TURNKEY market. AQI is actively 
looking for service bureaus to become 
distributors of AQI products. Write or 
call: 

Vincent J. Lawrence, President 
THE AUTOMATED QUILL, INC. 
3501 South Corona Street Suite 5 

Englewood, Colorado 80110 
(303) 761-2722 
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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 ~rograms 

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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COGENT is a software tool used to 
reduce the costs and lead times 
normally associated with developing and 
implementing compilers for 

• Systems languages 
• Applications-oriented languages'· 
• Industry standard languages 

COGENT is operational on most 
computer systems which support 
FORTRAN IV. 

U~RTLJffL SYSTEf;1S, ~f.'iL. 
1500 Newell Avenue, Suite 406 
Walnut Creek, California 94596 
Phone: (415~ 935-4944 
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MINI/MICRO
COMPUTER USERS 
SPEAK OUT. 

Better Software for Better Management: 

The most comprehensive analysis ever of 
the' Mini/Microcomputer market has been 
compiled by DATAMATION Magazine in a 
200-page report that is essential reading for 
industry analysts, market planners, sales 
executives as well as users themselves. 

CHARTER OFFER SAVES $35. This first 
in a series of annual DATAMATION Mini/ 
Microcomputer survey reports is 'offered at 
a $35 saving off the regular price of $365 
until October 15, 1977. 

DRTRMATIDN@ 
~ TECHNICAL PUBLISHING COMPANY 

35 Mason St., Greenwich, Conn. 06830 
(203) 661 ;5400 

October, 1977 

To meet (or beat) deadlines, 
to handle user requests, 
to stay within budget, use 

PC·70 
The automated system that helps 
you manage people and projects 
ef,tectively, PC-70 is applicable to 
virtually any typ~ of project or 
project-oriented group, including 
DP, engineering, R&D, legal, facil
ities planning, maintenance, and 
construction. Simple, powerful and 
economical, PC-70 is today's 
leading project/resource manage
ment system, with over 400 clients 
worldwide. . 

To build cost-justified 
information systems that satisfy 
users requirements, use 

SDM·70 
The practical, top-down approach 
to creating information systems, 
SDM-70 provides a complete set of 
guidelines (planning, estimating,'· 
methods, and documentation) to 
perform the entire systems life-cycle 
process ... simply and effectively. 
Best of all, SDM-70 costs $1,000's 
~ less than other alternatives. 

~Atlantic Software Inc. 
5th & Chestnut Sts. 
Philadelphia, PA 191061 (215) 922-7500 
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SELL YOUR 
SOFTWARE 
IN THE 
DRTRMRTIDN" 

MARKETPLACE 

CALL GINGER 
203-661-5400 

IMS EDUCATION 
Automated C,?ncepts Inc. has, developed a 
complete cUrriculum of IMS training courses. 
Out of ACI's heavy involvement in IMS con-· 
sultil"!g services have come. the experience and 
pr,!ctlcal ~nowledge reqUired to create this 
unique senes of courses. The teaching method 
employed is an onsite lecture and workshop 
presentation by an ACI instructor. ACI offers 
the option of customization of course mate
rials to reflect your installation's software en
vironment, programming and operating proce
dures, etc. 
ACI's IMS curriculum includes: 
• Introduction to IMS DB/DC Systems 

IMS Programming Workshop 
• Advanced Topics fo~ .lMS Programmers 

IMS Debugging 
• I MS 3270 Design 
• IMS Data Base Design 

IMS Reorganization, Recovery & Restart 
• I MS for Operators 
Send"'for ACI's "IMS Curriculum Guide" or 
contact: Karen Weingart, Product Manager. 

o 

@1 ~ n Automated Concepts Inc. 

386 Park Ave. South, New York, N.Y. 10016 
212-725-4540 
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FOR SALE 

DE 
11/70, 11/60, 11/45 
11/50, 11/3'4, 11/04 
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DP MARKETPLACE 

NEW EFT PROJECT 
The Mutual Institutions National Transfer 

System, Inc. (MINTS), an organization serving 
the savings bank industry and other thrift 
institutions, is initiating a project to de
velop systems guidelines for terminals capa
ble of providing customer activated financial 
services. 

The project will develop system specifica
tions, terminal requirements, and procedures 
-including audit and control requirements
to assist member thrift institutions in their 
efforts to deploy these terminals in their 
branches and merchant locations. 

The cost of the project will be borne by 
MINTS member institutions and others who 
wish to participate. Those organizations, in
cluding terminal equipment suppliers, who 
wish to participate should contact Denis 
Manelski, Vice President-Operations, MINTS. 

~ 
200 PARK AVENUE 

New York, N.Y. 10017 
212-973-2793 
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PROGRAMMERS AND/OR ANALYSTS 
WE HAVE EXCEPTIONAL OPPORTUNITIES 

FOR CAREER GROWTH IN SEVERAL 
DIVERSE AREAS: 

~ OS COBOL 
lJ:III5'" 1 to 2 yrs. minimum, but the 

more the better 
~OSPL!I 

'lJ:III5'" 1 to 2 yrs. minimum, but again 
the more the better 

~ COBOL PROGRAMMERS! 
lJ:iII" ANALYSTS IN HOSPITAL 

ENVIRONMENTS 
Financial experience also useful 
You will be developing software 
for a new computer line 

~ INTEL 8080 PROGRAMMERS! 
lJ:III5'" ANALYSTS 
rrM!F IMS 
lJliII" Cobol eXperience useful, but not 

necessary 
IF YOU HAVE EXPERTISE IN ANY OF THESE 
FIELDS YOU CAN'T AFFORD TO IGNORE 
THIS OPPORTUNITY. . . 
CALL US TOLL FREE AND JUDGE FOR YOUR
SELF THE SUPERIORITY OF OUR SALARY 
AND BENEFITS. 

A
· ALLEN SERVICES CORPORATION 

212 WEST NATIONAL RD. 
VANDALIA, OHIO 45377 

1-800-543-7583 
(ask for our career coordinators) 
Equal Opportunity Employer M!F 

CIRCLE 236 ON READER CARD 

DATA ENTRY SERVICES 

CIC's overseas facilities can key enter and 
verify your data and return computer ready 
magnetic tape at half the usual cost. Over 
120,000,000 records converted since 1968. 
Huge capacity; Top quality. Call collect for 
a quote. 

CIC 
Computer Input Corporation 
P.O. Box 1190 

Redondo Beach, CA 90278 

phone (213) 372-2177 
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~ACT-1200 Program Loader-
Completely self·contained Character buffered 
RS232C compatible 5.5Ibs. 
110 to 1200 baud Data indicator 
4' cable stored in unit 200,000 char.l150' cassette 

Small enough to carry in a briefcase or field service kit 

Error Rates 
-not measureable with LT,4800 certified cassettes 
-less than 1 in 100 million using hi,fi audio cassettes 

Unit Price $975 (USA only) 

[DIgital LaboratOries 
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CORPORATE SYSTEMS 
MANAGER 

Congressional I nformation Service, 
rapidly growing private publisher of ab
stracts and indexes and microfiche full
text documents, requires an analytic, in
novative individual to promote and man
age effective integration and exploitation 
of newly acquired in-house Eclipse C-
330 minicomputer, in coordination with 
existing applications on IBM 360. 

Responsibilities will require sound 
technical judgements and creative sys
tems designs over a broad range of ap
plication areas, including text process
ing and publishing, market analysis, ac
counting, management information, or
der fulfillment, and microfiche. manufac
ture. Duties will also include evaluation, 
selection, and oversight of computer 
hardware, software, and services pur
chases. 

The person we are seeking is service 
and support oriented, is highly cost and 
quality conscious, and has a track record 
of completing difficult projects. Back
ground should include minimum three 
years programming and an additional five 
years systems management experience 
in relevant application areas, most pref
erably in information publishing. 

We offer a competitive salary; a dy
namic atmosphere, and excellent bene
fits. Please reply in confidence, includ
ing salary history, to Lawrence Parkus, 
Vice President and General Manager, 

CONGRESSIONAL INFORMATION 
SERVICE 

illS 
7101 Wisconsin Avenue 

Bethesda, Maryland, 20014 

EDE 
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PROGRAMMER/ 
SYSTEMS ENGINEER 

Fast-growin~ company in air pollution 
instrumentation requires engineer with 
real time programming and diagnostic 
experience. Preferred individual should 
have NOVA, Micro Nova, and 8080 sys
tems development experience. Individ
ual growth possibilities include custom
er training, product development, 
marketing support, and application engi
neering. Please submit availability and 
salary requirements to: 

Personnel Manager 

LEAR SIEGLER, INC. 
Environmental Technology Division 

#74 Inverness Drive East 
Englewood, Colo. 80110 

An Equal Opporfunity Employer M/F 

CIRCLE 243 ON READER CARD 

PERSONAL COMPUTING 

ORDER YOUR 

LA 36 DEC Writer II 
PRINTER TERMINAL 

at Heath's low, low 
mail order price .•• 

2:1j··· only 

$1495 
Shipped Motor 

Freight, prepaid 
to your nearest 
terminal within 
the Continental 

U.S. Include 
phone number 
for notification 

of arrival. Ar
rangements for home delivery at extra 

charge at your option. No C.O.D. orders. 

Send check or money order to: 
Heath Company, Dept. 360-340 

Benton Harbor, MI 49022 
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Boards DO Something 
CL2400 

Real Time Clock 

~.~· .. ~;r'-~fi i $98-Kit $135-Assembled 

II your system needs to know what time it is, our CL2400 is 
the board for you. The present time in hours, minutes, and 
seconds is always available for input, and is continuously 
updated by the highly accurate 60 Hz power line frequency. 
Need periodic interrupts? The CL2400 can do that, too, at any 
of 6 rates. Reference manual with BASIC and assembly 
language software examples included. 

PC3200 
Power Control System 

PC3232 $299-Kit 
PC3216 $189-Kit 
PC3202 $39.50-Kit 

$360-Assm. 
$240-Assm. 
$52-Assm. 

II your system needs onloll control of lights, motors, 
appliances, etc., our PC3200 System components are for 
you. Control boards allow one I/O port to control 32 (PC3232) 
or 16 (PC3216) external Power Control Units, such as the 
PC3202 which controls 120 VAC loads to 400 Watts. Optically 
isolated, low voltage, current-limited control lines are 
standard in this growing product line. 

ca..nada. 
syst.ms, inc. 

(formerly comptek) 

P.O. Box 516 
La Canada, CA 91011 

(213) 790-7957 
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I~I Technical 
Publishing Company 

Arthur L. Rice, Jr., Chairman of the Board 
James 8. Tafel, President & Chief Executive 

Officer 
Gardner F. Landon, Exec. Vice President 
Robert L. Dickson, Exec. Vice President 
Calverd F. Jacobson, financial Vice President 

and Treasurer 

Thomas A. Reynolds, Jr:, Secretary 
M_ Jay Turner, Jr., Director of Publishing Services 
Paul C. Jarvis, Director of Information Services 

Advertising Offices 

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 Frontage Rd. 
Suite 401 
(415) 965-8222 

U.K., Scandinavia, Benelux 
Intergroup Communications, Inc. 
Wallace K. Ponder, 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 
Fritz Taeuber 
Soltauer Strasse 85 
D·314 Lueneburg 
Germany 
Tel: (041 31) 4 38 49 

France, Switzerland, Italy, Spain 
Gerard Lasfargues 
32 rue Desbordes Val more 
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 

l-tpl Bu,;ne" Magaz;ne, 
Consumer Books 

e 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. 

Yours 
Free! 

Call fo~ 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 
Hartford 
New York 
Philadelphia 
Union, NJ 
Washington, D.C. 
Wellesley, Ma. 
Midwest 
Chicago 
Oak Brook, III. 
Cleveland 
Detroit 
Kansas City, Mo. 
Minneapolis 
st. Louis 
st. Paul 

South/ Southwest 
Atlanta 
Dallas 
Denver 
Fort Worth 
Houston 
New Orleans 
West. C.oast 
Encino, Ca. 
Irvine, Ca. 
Los Angeles 
Oakland 
Palo Alto 
San FranciSCO 
Torrance, Ca. 

617/482-7613 
203/869-5977 
203/522-6590 
2121736-7445 
215/665-1717 
201/687-8700 
7031790-5610 
617/237-3120 

312/782-0857 
312/986-0422 
216/771-2070 
313/352-6520 
816/474-3393 
612/544-3600 
314/862-3800 
612/771-0544 

404/325-8370 
214/387-1600 
303/773-3700 
817/338·9300 
713/626-8705 
504/561·6000 

213/995-8866 
714/833-1730 
213/386-5500 
415/444-5955 
415/328-7155 
415/434-2410 
213/540-7500 

source<::edp 
If unable to call, write: 
Source Edp 
Department 0-10 
721 Enterprise 
Oak Brook, Illinois 6052.1 

(When Writing, please be sure to indicate 
home address and current position title.) 
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MICROFORM 

FOR INFORMATION 

WRITE: 

University Microfilms International 
Dept. F.A. 
300 North Zeeb Road 
Ann Arbor, MI 48106 
U.S.A. 

Dept. F.A. 
18 Bedford Row 
London, We1 R 4EJ 
England 

AAI Corporation is an acknowledged leader in 
training and simulation systems design. The 
systems we model include radar, sonar, fire con
trol, IR, air traffic control and electronic warfare. 
Our systems have very unique 1/0 requirements 
from specialized disc handlers to very high speed 
data channels. Exp~rience in one or more of the 
following required: 

• SYSTEMS DEFINITION- REAL TIME PROGRAMMING 
• GENERAL & 

SPECIAL PURPOSE COMPUTER INTERFACES 
• DESIGN SUPERVISION 
Enjoy the challenge of learning new languages 
and new machines in a unique and dynamically 
changing environment. Acquaint yourself with a 
company that offers exceptional growth oppor
tunities and personalized recognition for your 
efforts and skills. 

AAI is located in beautiful Hunt Valley, North of 
Baltimore. Rural and urban communities offer an 
excellent way of life with a variety of recreational 
activities and excellent schools. We offer competi-

-< 
tive salaries and comprehensive 
benefits. For immediate con-

A 
sideration, call Hugh Shaffer, 
Personnel Supervisor, (301) 

'. 666-1400 8 to 4 weekdays, or .M wr;te In confidence. 

~ ~!ox~t=l: 21204 p. Equal Opportunities Employer 
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Software Professionals: 

Create Tomorrow's 
Communications 
Today ... 

At Sylvania, you'll have the opportunity to lead developments in communications 
technology-and continue to advance both your career and the state-of-the-art. In our 
highly professional environment, you'll find the support, encouragement and creative 
latitude you need to help create tomorrow's communications today. 

If you're a software professional with the talent and motivation to solve heretofore 
unsolvable problems while working far ahead of existing technology, we can offer 
you your choice of advanced DOD or commercial programs in 11 sophisticated 
technical areas. 

• Signal Processing 
• Computer Controlled Secure Communications 
• Packetized Voice Communications 
• Distributed Processing Architecture 
• Automatic Technical Control 
• Design Automation 
• Software Quality Assurance 
• Machine Aided Software Design and Development 
• Real Time Systems 
• Systems Diagnostics for Maintenance Support 
• Electronic Telephony Switching Systems Voice 

and Data Communications 

As a world leader in total communications systems, the Eastern Division of GTE 
Sylvania is committed to finding the best people. We can offer you professional freedom, 
excellent salaries, one of the finest benefit packages in the industry, and this unusual 
opportunity to develop tomorrow's communications today. And, to demonstrate one 
of the ways we treat professionals, we will respond to your resume within 48 hours 
of receipt. 

Please forward your resume outlining salary history to Fred Brown, GTE Sylvania, 
Eastern Division, 77 "'A" Street, Needham, MA 02194. 

As an equal opportunity employer mlf, we encourage minority and female inquiries. 
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New England/ 
East Coast I 
Nationwide 
Since 1969, we've been providing Confidential and 
Knowledgeable placement for Programming, Software 
Development, Hardware/Systems Design and Market
ing Sales professionals. Personal contact by former 
corporate Personnel Professionals, with close ties 
throughout High-Technology Industry, puts us in the 
position to find the right position for you. 

We currently have openings at all levels for individuals 
with backgrounds in RSTS/E, RT-ll, RSX-ll, 
RDOS, INFOS, IMS/CICS/OS/VS/VM, ANS COBOL, 
BASIC, BASIC PLUS, ASSEMBLER, FORTRAN and 
Microprocessor Design, or Applications. Additionally, 
many openings exist in Diagnostics, Operating 
Systems Design and Business Applications for 
individuals with any valid Equipment/Language 
background. These positions are available with Vendors, 
OEM's, Systems/Consulting Firms, and End Users, 
with compensation ranges of $14,000 to $40,000. 

We also provide free resume preparation and career 
path counseling. Call us to discuss these opportunities 
or submit a resume with salary information. Gient 
companies assume all fees. 

n~NortonKleven and Co., Inc. 
INDUS rRIAL RlLA flON~ MANAGEMEN·I CONSUL rAN r~ 

Three Fletcher Avenue, Lexington, Massachusetts 02173 
Telephone (617) 861-1020 

Member Massachusetts Professional Placement Consultants 
Representing Equal Opportunity Employers M/F 
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Even Webster's 
Kno\Ns 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 searching for programmers and analysts (com
mercial, scientific, systems software) for over 3,500 client companies in 
the U.S. Quest has openings in over 700 U.S. towns and cities. 5. 
Methodology - see Questsystem. 

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. If employment offers are 
extended, Quest assists in evaluating the responsibilities, 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.) 

I Q I ~~~:~~;!~f~~1~2~4!~I@ 
Baltimore: (301) 265-1177· Philadel hia: 215) 667-3322 
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Piofessiomls 
San Francisco 
The living is good here, but only if the work 
meets your expectations. It is our purpose to 
show you only those positions that meet your 
specifications. Our Bay Area clients will 
relocate highly experienced career oriented 
systems professionals. 

If you have experience with MVS, SVS, MVT, 
MFT, CICS, VM or IMS DB/DC, send us a 
brief description of your background, or call 
us collect. If you wish a brief description of 
selected current Northern California 
openings, please circle the reader service 
card number. 

Rich Clark - Ed loli - Carl McNall 
160 Sansome Street, Suite 1411 
San FranCisco, CA 94104 
(415) 981-6500 

an employer retained personnel service 

The Computer Branch, Inc. 
Personnel Services 
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Programmers 
Southern California 

Northrop Data Processing Center in Hawthorne. California. has 
openings for qualified programmers in the following areas: 

Applications Programmers 
Will write new COBOL programs for development projects and 
modify programs for ongoing batch and IMS Data Base Systems. 
including coding of PSB, DBD and MFS control blocks. Support 
application in material, manufacturing and financial function. 4 
year degree plus 2-5 years' experience in COBOL with emphasis in 
analYSiS, programming and documentation. 

Systems Programmers-IMS 
Duties to include IMS sysgens control block generations 
and maintenance and use of IMS related utility programs. Must 
have degree and at least 2 years' experience in the IMS support 
area. 

Senior Financial Analysts 
Will develop, coordinate and issue foresight procedures and 
documentation standards as well as plan, develop and coordinate 
foresight user meetings. Requires 3 years' financial, general 
ledger and cost accounting experience, plus a degree in Business 
Administration or Accounting. Strong user oriented background 
essential as this position is the nucleus of dissemination of 
foresight technical user information. 

Please send your resume to: 
Technical Employment Office 

3901 West Broadway 
Hawthorne, California 90250 
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Advance 
and be 

recognized. 
You can do both at Data General. 
Because here is where advancements are measured in months" 

not years. And recognition of a job well done is immediate. 
We began less than 9 years ago with an idea. Since then we've 

redefined the computer industry with phenomenally successful sys
tems like NOVA;W ECLIPSE@andmicroNOVA. 

Today our sales exceed $177 million annually. And we don't 
plan to 'slow down. 

50 if you're eager to move ahead, move to Data General. 
Immediate opportunities exist for the following: 

Production Engineers (PCB) 
Production Control Section Manager 

Production Control Planners 
Manufacturing Test Engineers (PCB) 

QC Test Engineers (PCB) 
New Product Planners 

Manufacturing Engineers (Analog and Digital) 
Manufacturing Engineers-New Products 

Systems Test Supervisors 
Material Control Supervisors 

To arrange for an interview appointment with one of our 
technical managers - in person or by telephone - mail your resume 
or a detailed letter outlining your education and experience to 
Tom Aldrich, Dept. DMIO, Data General Corporation, Route 9, 
50uthboro, MA 01772. Data General is an equal opportunity 
employer M/F. 

t. DataGeneral 
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Privacy and File Design 
Without the SSN 
In Menotti's opera, "The Consul," there is a poignant scene 
in which the heroine makes a futile attempt to communicate 
the horrendous difficulties overwhelming her family. A 
stony faced secretary tells her, over and over, to fill out the 
forms. To each heart-rending request for assistance, the 
secretary tells Magda that her name is a number, her story a 
case. Again and again, she repeats the lines, 

"Your hopes will be filed. 
Come back next year." 

The opera captures the terror of unresponsive bureaucra
cy, of depersonalized recordkeeping, and dramatically as
sails the trend toward use of procedures and regulations 
where only compassionate understanding of individual cir
cumstances would suffice. 

As we move toward greater dependence on computers for 
. recordkeeping activities, we run the risk of dehumanizing 
our own system for the sake of exploiting available technol
ogy. Recognizable gains from the clerical use of computers 
are evident in many aspects of our day-to-day life: income 
tax refunds arrive promptly; plane reservations-even seat
ing assignments-are handled quickly and efficiently; uni
versity registration has become a sane activity in contrast to 
the terribly confused process of a few years back. Undeni
ably, computers are· making it easier for us to get things 
done. We like that. 

The problem is that we don't want the records that are 
available in various computer files to be used to create 
comprehensive dossiers about us. For example, although we 
enjoy the convenience of computerized plane reservation 
systems, we would not want the records detailing our flight 
plans to be maintained over time,· in a format that included 
data about our traveling companions, length of stay, etc. If 
such records were maintained and merged with existing files 
containing data about our incomes, places of residence, 
even our purchasing habits, the resulting records would 
constitute quite comprehensive profiles. In such an extreme 
case, the mere existence of the file would be an intolerable 
invasion of privacy. 

The problem does not arise simply from the fact of 
collecting personal data. That type of recordkeeping is as 
old as the written word. What has changed is the ease of 
linking disparate data using computer technology. And the 
solution is not simply a matter of limiting access to the data 
and forbidding the merging of files: significant benefits 
accrue, both to the individual and society, from the merging 
of some types of files. It is not always easy to draw the 
line. . 

October, 1977 

For example, in medical research, the availability of 
personal history data may be important in determining 
crucial issues in a patient's treatment plan. In an extreme 
case, where a donor kidney becomes available and a re
cipient must be identified immediately for the transplant 
operation to be effective, the speed of the computer is 
essential to identifying the best potential donor-recipient 
match within the allowable time. 

On a larger scale, the research that is possible using 
comprehensive history data for a large number of kidney 
transplant recipients may, along with the data classifying the 
success or failure of the particular transplant, prove invalu
able in the ongoing search for better predictors of success in 
future operations. Here the merging of personal data files is 
a positive act leading to possible advances in medical tech
nology. 

But the uncontrolled merging of personal data files is a 
step toward depersonalization and a threat to the rights of 
each of us. In the context of the history file for potential 
kidney recipients, making those records available to anyone 
who might request them-for example, a credit bureau
would be intolerable. 

The question is, how should access to personal data be 
controlled? Can distinctions between legitimate and illegiti
mate use of personal data files be formalized? Is it possible 
to create laws that will make such data available to those 
who have the right to know while retaining the integrity of 
the record? 

It was in response to such questions that Congress en
acted the Privacy Act of 1974. Although many similar laws 
are now in effect at the state level and a plethora of similar 
legislation is currently under consideration, the Privacy Act 
was the first major legislation. One of the principal goals of 
the Act was to find a means of protecting the individual's 
right to privacy as it is affected by the existence of personal 
history data in files maintained by federal agencies. In this 
important legislation, Congress has explicitly defined the 
rights of those whose records are maintained in the files, as 
well as the responsibilities of the agencies handling the 
data . 

Some of the most significant provisions of the Act are: 
( 1) individuals whose records are maintained in the files 

of federal agencies must be allowed to review their 
own records on request; 

(2) data maintained in the files must be timely; 
(3) only data necessary in the performance of the 

agency's mission should be stored; 
( 4) retrieval must be possible without use of the Social 

Security account number (SSN). 

The prohibition against dependence on the SSN reflects 
the growing concern over the use of this, or any other, 
universal identifier for purposes of file linkage. Since the SSN 

is the universal identifier most consistently used in agency 
files, the Act specifically provides against its use as a re
quired item of information unless a federal statute speci
fying such· a disclosure is applicable. This is part of the 
attempt to curb the rising trend toward file linkages. 

The retrieval requirements of the Act are precisely de
fined. Each feder~l agency maintaining personal data files 
must print descriptions of those files in the Federal Register, 
along with the procedure an individual would follow to 
obtain a copy of his own record. 

The Office of Management and Budget, which has re
sponsibility for implementing this legislation, has interpreted 
the retrieval requirement to mean that it must be possible 
for the agency to retrieve records based on combinations of 
identifiers that are easily recalled by the individual. They 
have indicated that, although use of record identification 
numbers, driver's license numbers, and the like is not pro
hibited, careful attention must also be given to the selection 
of a set of identifiers that will be considered reasonable in 
the particular environment. Thus the thrust of the legisla-
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J.R. Pompa 
Vice President & General Manager, SMISD 

The newly chartered Smail/Medium Information Systems Division 
(SMISD) is headquartered in Billerica, Mass., with facilities in 
Brighton and Lawrence, Mass. We have responsibility for 
two product operations. The Minicomputer System and Terminals 
Operation (M&TO) is responsible for the planning, design, 
development, and manufacture of Honeywell's family of 
compatible minicomputer systems - the Level 6 - and a family 
of keyboard/display terminals that satisfy a broad range of 
functional requirements. Our General Products Operation (GPO) i: 
the focus for our medium scale systems, including the Level 62, 
64 and peripherals. 
The creative, talented and dedicated team of professionals who 
developed our product offerings are now actively building on that 
success with the next generation projects. To meet the goal 
we're looking for additional top quality people in all disciplines of 
computer design/development and production to join them. 
Our strong commitment to grow in this market assures you a 
challenging technical environment and significant growth 
opportunity. It gives you a chance to work with state·of·the·art 
products that have market acceptance, a team of excellent peoplE 
and a committed, focused management team. ' 
In short, future-oriented computer professionals who want the 
unusual opportunity to utilize their abilities in a true growth 
environment, will find it at SMISD. 

CRTRMRTION 



i.G. Jerrltts 
lice President & General Manager, USISG 

Our commitment to meeting the world's ever increasing data processing 
requirements has led us to an extensive talent search for professionals who 
can help us shape our future impact on the computer industry. In our search 
we remain committed to the principle of equal employment opportunity with· 
out regard to race, sex, religion, national origin, age or physical handicap. 

It Honeywell's United States Information Systems Group (USISG), we are 
nthusiastic about our future as a full·line supplier of computer systems and 
ervices. 

Whatever your area of expertise - whether it's hardware or software 
engineering, sales, manufacturing, finance or administration - we are 
prepared to offer you one of the most exciting opportunities of your career. 

leadquartered in Waltham, Massachusetts, we have responsibility for Honey· 
lell Information Systems' total business in the United States - the largest 
egment of Honeywell's expanding worldwide computer business. The United 
itates Information Systems Group represents a comprehensive business The contributions of the many talented employees who make up United 

States Information Systems Group have given us a successful, achievement· 
filled 22·year history. Now we are ready to build upon those successes and 
we would like your ideas and your achievements to be part of that growth 
experience. 

ocus involving all of our technical, manufacturing, marketing, management 
nd administrative resources. In addition to our Marketing. and Services Divi· 
ion and two Systems Divisions, which are described below, our operations 
nclude Finance and Administration, Employee Relations, Internal Data 
iystems, Market Research, Competitive Analysis, Business Planning and I personally encourage you to explore the broad scope of opportunity within 

United States Information Systems Group - in many product areas, and in 
many locations.throughout the United States. More detailed information on 
the opportunities is available elsewhere in this ad. 

nany others. In the United States Information Systems Group we foster an 
Intrepreneurial spirit and dynamic leadership that integrates all of these activo 
lies into a concerted, competitive effort. 

R.A. Douglas 
Vice President & General Manager, MSISD 
The Marketing and Services Information Systems Division (MSISD) has specific 
responsibility for the sales and service of Honeywell's full line of computers in the 
United States. Our significant and aggressive expansion program covers the 
spectrum of mini, small, medium and large computer systems. To implement and 
achieve the goals set, we will provide as many as 400 additional computer profes· 
sionals a unique opportunity to further their careers in sales, systems support and 
service engineering. 
Organizationally, MSISD is structured in three major directions - commercial 
marketing, federal government marketing and field service. Our Headquarters are in 
Waltham, Massachusetts and we have offices in major U.S. cities with growth oppor· 
tunities in all locations. 
Dynamic professionals will find rewarding and satisfying opportunities within our 
progressive and dedicated environment. 
Take the time to look at us now and you will discover what we know - Honeywell is 
moving very fast and very successfully. 

SMISD 

N.N. Feldman 
Vice President & General Manager, LlSD 
The Large Information Systems Division (LIS D) is headquartered in Phoenix,Arizona. We have 
responsibility for Honeywell's large computer systems business, including our highly 
successful Series 6600 and its successors, the Level 66 and 68 (Multics) large systems. 
We take pride in our employees' professional competence, dedication and "make it happen" 
attitude. We set tough goals for ourselves, and we're constantly searching for better ways 
to do our jobs. We offer exceptional challenge - and opportunity - to the creative and 
dedicated professional. 
We're currently seeking a number of software and hardware professionals to augment our 
skilled teams in creating the next generation of Honeywell'S advanced state·of·the·art large 
systems. 
If your expertise is in the software or hardware area we are interested in you for openings 
in: advanced operating systems, database and file management, distributed processing and 
networking, languages and compilers, applications development, transaction proceSSing, 
test and diagnostics, technical writing, systems test, micropackage engineering, system 
performance analysis, logic·digital design, LSI bipolar circuit chips design and development, 
and also the fields of quality control and process control engineering. 

LlSD Yes, "The Search Is On" at Honey· 
well Information Systems to find 
outstanding computer professionals 
in every facet of computer tech· 
nology, marketing, manufacturing 
and support functions. Honeywell's 
extensive commitments to its ever· 
expanding role as a major manufac· 
turer of a full line of computer sys· 
tems offers outstanding profes· 
sional and personal growth chal· 
lenges to qualified individuals. 

Lou Sinagra 
Honeywell MSY·306 
38 Life Street 
Brighton, MA 02135 

Sam Engram 
Box 6000 

NAME ______________________ __ 

Whatever your expertise, the prob· . 
ability is that your career goals may 
be consistent with Honeywell's 
current and long·range plans. Why 
not forward your resume or fill out 
the coupon and direct it to the 
appropriate following individuals. 

Honeywell MSY·106 
Phoenix, Arizona 85005 

MSISD 
Headquarters - Jack White 
Honeywell MSY·206 
200 Smith Street 
Waltham, MA 02154 

Eastern - Bob Potter 
Honeywell MSY· 206 
300 East 42nd Street 
New York, New York 10017 

Central - Bob Moore 
Honeywell MSY·206 
4849 North Scott Street 
Schiller Park, Illinois 60176 
Western - Bob Beaugrand 
Honeywell MSY·206 
5959 West Century Blvd. 
Los Angeles, California 90045 

Southern - Jim McGuire Federal Systems - Gary Hess 
Honeywell MSY·206 Honeywell MSY·206 
6 West Druid Hill Drive 7900 West Park Drive 
N.E., Atlanta, GA 30329 McLean, Virginia 22101 

An Equal Opportunity Employer M/F 

TITLE ________________________ _ 

ADDRESS ____________________ __ 

CITY ________________________ _ 

ST ATE. ___________ ZIP CODt;;.E ____ __ 
PHONE ______________________ __ 

AREAS & YEARS OF EXPERIENCE ____ _ 

POSITlON(S) OF INTEREST __________ _ 
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Change! A neyV ind~stlY, new caree( poJential, new 
technrcal challenge In Telecommunlcatlons!l 
Telecommunications is one of the most rapidly growing segments of the software frontier. We have 
major projects underway now ... forerunners of our long-term commitment to significantly 
advancing the state-of-the-art. We're working from definition and design through development and 
implementation in areas such as CAD, Data Base Systems, Simulation, Fault Recovery, Diagnostics 
and many areas of software design in an on-line, real-time environment. 

SOFTWARE DESIGN 
We're looking for an indepth background in the development of systems software and a minimum of 
3 years' experience in structured design, testing and documentation of programs running on large 
data base, multi-file systems in real-time. Familiarity with HIPO design documentation, TSO usage 
and software simulation techniques as well as PL 1, Fortran and assembler languages for the 8080 
and PDP 11 programming is also important. 

DATA BASE DESIGN 
This position requires a minimum of 5 years' experience in the planning development, design and 
implementation of data base software, including data base management systems administration. 
Your primary responsibilities will be the development of data base system for a large on-going 
project including the implementation, support and administration of systems. 

COMPUTER AIDED DESIGN 
We are looking for an extensive background in the design of CAD/CAM systems and the 
development of Interactive access by the users of CAD/CAM functions. Required is 5-10 years' 
experience in both hardware and software aspects; DA systems operations, and design, and 
systems engineering. Your initial responsibilities will include evaluation of existing systems, and 
working with a project team in the Architectural Planning of a major new system. . 

MINI-COMPUTER PROGRAMMERS 
We have specific assignments available on project development teams responsible for the design 
implementation of various telecommunication processing systems utilizing mini-computers as the 
processing element. Responsibilities will include the development of software programs for real
time operating systems as well as unique hardware'elements incorporated into the systems. 

Talk with Us about Your Career ... 
CALL (800) 323-1966 
In Illinois (800) 942-0491 
Sunday thru Friday, from 8 am to 4 pm cst 
If you have in-depth expertise in one or more of these areas, a BS, MS or PhD in Electrical 
Engineering, Computer Science, Math or other appropriate engineering discipline and have an 
interest in moving forward with one of the challenging new frontiers in computer technology, talk 
with us. 
If unable to call, please send your resume to: 
Manager of Technical Employment Dept. 471 AS 

[ ... ~~ AUTOmATIC ELECTRIC 
'":..! ! ~ LABORATORIES ' 

400 N. Wolf Road Northlake, IL 60164 
An Equal Opportunity Employer M/F 
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tion is toward limiting· records only to that information 
known to be relevant to the application, with retrieval being 
achieved through use of some combination of those same 
items of information. 

In a study carried out for the National Bureau of Stan
dards, * several aspects of these retrieval requirements were 
examined. Primary considerations were the effect of the 
prohibition on the use of combinations of non-unique identi
fiers-that is, the personal data items that will be main
tained in the file by virtue of their relevance to the purpose 
of the record. The data retained in an individual file will 
differ depending upon the application but, as the results of 
the study indicate, the combinations of standard personal 
data items offer an alternative, and potentially equally effec
tive, means of retrieval. 

The use of non-unique identifiers 
Some identifiers in personal data files are highly indi-

vidual. The variable "NAME" is the most obvious example. 
Other data items, for example, "SEX" are binary and there
fore not particularly useful in identifying an individual 
record. Qualitatively, the most common personal identifiers 
can be ranked as follows with respect to degree of discrimi
natory value: 

*NBS Special Publication 500-2, "Accessing Individual Records from Per
sonal Data Files Using Non-Unique Identifiers." Available from Govern
ment Printing Office, Washington, D.C. 20402. SD Cat. No. C13.1O:500-2, 
$265, 203 pp. For a review of this study, see p. 41 in this issue. 

1. NAME (surname and given name)-The discrimina
tory power of this variable depends on the commonal
ity of the surname, with a name such as Trefftzs 
providing much more information than the name 
Smith. 

2. SURNAME only. 
3. ADDRESS (street number, street name, city, state)

This highly useful information tends to decay rapidly 
over time. 

4. BIRTHDATE (year, month, day). 
5. BIRTHPLACE (city, state)-Again, the discriminatory 

power of this variable varies greatly. The birthplace 
Sparta, Ill., provides more identifying information 
than does New York, N.Y. 

6. SEX-At best this variable partitions the file in half. 
The high selective value of the name variable is demon

strated by the example of an author file containing 50,000 
names. Here the full name with the highest frequency of 
occurrence had a total frequency count of 16, while 70% of 
the full names occurred only once. Looking o1)ly at sur
names in the same file, 20,000, or 40%, occurred only once. 
The importance of the name variable for purposes of record 
retrieval is further evidenced by the fact that it is clearly 
relevant to all files affected by the legislation and it meets the 
criterion of being easy to recall and communicate. 

The difficulties that occur in the use of NAME as a 
retrieval key result from name changes, the addition or 
deletion of titles in the record, the introduction of errors 
during transcription, etc. Because of the high discriminatory 
value of this variable, our research included a study of the 
state of the art of name lookup techniques. A majority of 
the algorithms currently in use are based on a phonetic 
scheme aimed at minimizing the common transcription 
problems that occur in the recording process. 

Most of these algorithms have been influenced by the 
rules established 50 years ago for the Soundex system. The 
purpose of that system was to encode names so that variants 
of the same name would turn up near each other in the file. 
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ADABAS 
CHALLENGES 
EVERY OTHER 

DBMS! 
Everyone says his DBMS is 

the best, but we want to p-rove it ••• with 
your data, on your computer. 

· Even Adabas isn't right for every
one, and if we're wrong, the test 
won't cost you a penny. (Obvi
ously we're right a whole lot more 
than we're wrong, or we couldn't 
afford to make this ofreL) 

Adabas performs better, has 
more features, and is easier to 
use than any other DBMS. That's 
what survey after survey has 
shown. So now we'd like to show 
you. 

We'll prove these Adabas 
advantages. 

• The most cost-effective DBMS 
• Low staffing requirements 
• Flexibility in long-term 
maintenance 

• Greater programmer productivity 
• Easy-to-use reference manuals 
• The best re-start and recovery 
capability 

• Smallest on-line storage 
requirements 

• Answers in seconds that used to 
take days 

• On-line inquiry and reporting 
with" Adascript +" 

~ !!gtt~S~!lgg 
Reston International Center, 11800 
Reston, Virginia 22091. Phone: 

1. D OK, Show me! Please call to 
demonstration of Adabas. 

2. D I'd like to attend the next 
3. D Please send me more . 
Name ______ / 

Company Name 
Address _____ , 
City ______ I, 
Phone _____ 1 

Type of computer _ 
Operating System _ 

Ground rules for the DBMS 
challenge. 

Together, we'll set the evaluation 
criteria. Naturally, these will be 
based on measurable results of 
the benchmark. 

Then we'll take on any other 
DBMS you can name. Of course, 
ifw~ win, we assume you'll buy or 
lease Adabas. If you buy the los
er (But why would you do that?) 
or buy nothing (Then why bother 
to play?), we'll have to charge 
$5,000. And even then, we'll be 
out $5,000 ourselves. 

If we lose (which happens on 
rare occasions), we'll shake 
hands and wish the winner well. 
No charge, of course. 

One more option. 
Even if you don't have time to 
benchmark, we'll be glad to dem
onstrate Adabas on your com
puter. If it doesn't do exactly 
what we mutually agree it should 
do ... no charge, of course. 

Sunrise Valley Drive, 
(703) 860-5050 

arrange a benchmark/ 

Adabas seminar in my area. 
rmation on Adabas. 
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HOWTO 
QUIETLY'IMPROVE 
YOUR TELETYPE* 
MODEL 40 PRINTER. 
(Even if you haven't bought it yet.) 
The Model 40 is an excellent printer. But it's even better when 
you enclose it in a Gates Sound Controller. 
It becomes so quiet that you can place it anywhere without 
distraction. 
DESIGNED FOR YOUR MACHINES 
If you're getting a new printer, you can order a complete 
Gates Sound Controller instead of a regular teletype case. 
You'll actually save money. Or you can order Sound 
Controllers for the printers you already have. Every Sound 
Controller has a built-in cooling system and space for 
paper storage. 
DESIGNED FOR YOUR PEOPLE 
All controls are easily accessible from outside the cabinet. 
So there's no problem with operation or servicing. 
DESIGNED FOR YOUR DECOR 
Gates Sound Controllers look as good as they sound. The 
styling is attractive, and colors can be selected to harmonize 
with your own decor. 
COAST TO COAST SAVINGS , 
Only Gates has plants on both coasts so your order can be 
delivered promptly. With more than 35 years of experience, 
Gates is America's most trusted name in Sound Control. 
We make superb Sound Controllers for more than 250 
business machines, including all terminals and word 
processors. 
Call us toll free 800-358-8265. 1[1 California, call collect 
707-544-2711. *Registered Trademark 

GATES 8; 
of Teletype Corp. 

WE'RE QUIETLY IMPROVING THE BUSINESS WORLD 
Gates Ar.oustinet, Inc., Box PP, Santa Rosa, California 95403 
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This would facilitate searching, say, through all instances of 
Rogers and Rodgers to locate all individuals having the first 
name Karl or Carl. 

This early system was quite effective in accomplishing the 
grouping of sound-alike names. One of the problems with 
the Soundex rules is that, as Knuth has pointed out, the 
algorithm brings together names that are somewhat different 
as well as names that are similar. For example, the encoding 
rules put the two quite different names, Kant and Knuth, in 
the same group. 

A great many refinements have been introduced into this 
basic set of rules over the years, and a variety of effective 
algorithms based on such schemes are now available. These 
include the IBM Alpha Inquiry System and the Standardized 
Phonetic Frequency Code. The encoding rules used by these 
and other systems are available (see the NBS report), and 
most of them are under continual review for potential 
improvements. 

Some systems are based on a pragmatic, rather than 
algorithmic, approach to the grouping of similar sounding 
names. The best example of this is the system developed for 
the Medical Information Bureau (MIB). Here the group 
codes have been constructed through experience with more 
than 160 million records over an eight-year period. Two 
keyname dictionaries are maintained, one for surnames, one 
for given names. These dictionaries are used to locate the 
unique codes assigned to groups of phonetically related 
names. Alternate group codes are also picked up through 
use of a set of cross-references linking nicknames, maiden 
names, aliases, etc. 

The enormous size of the file has made it possible for the 
MIB to construct a quite complete dictionary. Based on the 
group codes returned following the dictionary lookups, fur
ther screening is performed using ·birthdate, birthplace, and 
geographical designation for the individual's current place 
of residence. Development of this system was undertaken to 
assure as high a degree of accuracy as possible in retrieving 
personal history records. from a very large data base. The 
system does, indeed, perform with extreme accuracy, but 
the development cost, in terms of time and money, to 
produce these extensive dictionaries is excessive. 

At the current stage of development of phonetic systems, 
it is entirely possible to construct an effective retrieval 
system based on a set of readily available rules that will 
control the grouping of like names. Such algorithms, while 
somewhat less selective than the pragmatic approach de
scribed above, are nonetheless adequate to the task at hand 
when used in conjunction with a set of personal identifiers 
as retrieval keys. 

One such system, in operation at the Immigration and 
Naturalization Service in .the Dept. of Justice, uses a re
trieval system based on a modification of the Soundex rules. 
Here the first level of selectivity is the surname, the second 
the given name, and the third, birthdate. Since use of this 
last variable as a retrieval key can, in some instances, create 
problems, the retrieval mechanism allows extension to a 
range of time so that the birthdate can be bounded by plus 
or minus nine years. This retrieval algorithm operates very 
effectively with a large data base. . 

The success. of these two retrieval systems demonstrates 
the potential value of systems in which phonetically based 
name lookup algorithms are combined with a set of personal 
identifiers to serve as final record selectors. This approach 
avoids using the SSN, but still allows a high degree of 
retrieval efficiency. Retrieval effectiveness is one of the most 
important factors in selection of a retrieval algorithm. Three 
others that must be considered are implementation costs in 
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terms of time and money, execution speed, and require
ments for human intervention during the retrieval process. 
The system in use at the Immigration and Naturalization 
Service optimizes for these factors. But its relevance to other 
applications assumes the selection of an appropriate set of 
non-unique identifiers to be used in final identification of the 
individual record. This selection process is discussed bylow. 

Non-unique identifiers as retrieval keys 
Use of a set of personal identifiers as effective retrieval 

keys assumes that those data items are accurate. The collec
tion and retention of accurate information for such identi
fiers has special problems. There is a natural tendency to 
assume that basic biographical data is easily obtainable, and 
that standard definitions can be taken for granted. However, 
in actual data collection situations, surprising misunder
standings can and do occur and, most importantly, often are 
not detected until much later. The result is that variables 
considered to be reliable in the file are many times, in 
reality, only marginally so. 

This type of error is not an artifact of storing the records 
in computer files. In fact, manual record systems have, in 
general, a higher error rate than computer systems. An error 
rate of up to 10% is not unusual in paper-based files. Yet this 
is not considered to be unreasonable. One reason is that 
users of paper-based systems operate with the source mate
rial while users of computer files are at best working with 
second-generation data. The clerk who searches through a 
file by hand has clues other than the data itself available for 
his use in evaluating the material. These clues take the form 
of the handwriting in which the data is recorded, the color 
of the form used, placement of the paper in the file, age of 
the document, etc. 

In many cases, the person reviewing the data is con
versant with'the general structure of the file, and often even 
with the individual case. He thus brings his own background 
to the perusal of the material. But even if this same indi
vidual participates in the preparation of the data for entry 
into the computer, his familiarity cannot change the fact 
that information will be lost once the data is stored in the 
file. At that point, all ambiguity tags are lost and the data 
items are often assumed to have a higher degree of accuracy 
than is reasonable. The process of automating the data 
handling has had the effect of artificially reducing all data 
items to a level of uniformity that masks disparities in 
accuracy. 

Another very important aspect of determining the ac
curacy of biographical data items involves the timeliness of 
the data. The decay factor inherent in much biographical 
data might be thought of as the half-life of the data. For 
some variables, such as birthplace, there is no decay except 
possibly in the recollection of the subject. For others, such 
as current age, decay is at a constant rate. For still others, 
the amount of decay will depend on the time at which the 
data was collected-e.g., the variable highest degree at
tained will have a much greater potential for change if it 
refers to a student than if it refers to a professional person. 

In general, before selection of retrieval keys begins, a 
manual check of a sample of computer records against 
source documents is recommended to obtain some informa
tion regarding the overall accuracy of the data items, and to 
identify any variables that are consistently unreliable' or for 
which poorly worded questions have elicted meaningless 
responses. 

While it is unrealistic to assume that any data base is 
error-free for any data filed, nevertheless the goal should be 
that all fields contain data that is as accurate as possible. 
Error rates that exceed 4% or 5% tend to throw the utility 
of the data base into question, and fields with such error 
rates should be either corrected or deleted from the file. 

The most conclusive test of the accuracy of the data 
stored in a personal history file would be an attempt to 
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Guard against 
data thieves. 

Computer-information thieves are among the 
most sophisticated of all white-collar criminals. 
Data transmission, processing, and storage are 
all open to the potential threat. Whether you are 
using small, medium, or large-scale computers or 
shared-res'ource networks. 

Motorola'S Info-guard™ system protects 
data against unauthorized access .. 

All Info-guard systems provide hardware, not 
software, protection for your computer informa
tion using the National Bureau of Standard's 
algorithm ... an encryption code adopted by the 
U.S. Government to make it virtually impossible 
for informa tion thieves to electronically crack 
your system. 
OEM compatible, or simply added on to interface 
with operating computer systems. 
Info-guard's designed-in protection is based on 
decades of experience in building secure com
munications for national defense. 
If you're interested in making your computer data 
electronically safe, you need copies of the free 
booklets, "Computer Threats" and "The Info
guard Security Kit." Then we can talk about 
hardware prices and delivery. Call James Booth, 
602/949-4111 or write to him at Motorola Govern
ment Electronics Division, Dept. G-2, P.O. Box 
2606, Scottsdale, AZ 85252. ' 

@MOTOROLA 
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The HAWK 
lets you see data. 
Captures and stores information. 
Makes solving data communications 
problems easy. 

The Hawk 4000. It's IDS's new Data Trap 
with a microprocessor that lets you diagnose 
data communications problems quickly. The 
Hawk is interactive. It can monitor, transmit, and 
receive data between a modem and terminal on 
a big 9", 512 character screen. And, 2000 
characters can be trapped and stored for later 
recall and study. 

The Hawk is easy to use. The operator 
issues commands via a simple keyboard. All 
switches are "stored" in memory which means 
the Hawk will never become extinct. The system 
operates with BISYNC, SOLC, HOLC, and all 
AOCCP standard protocols and handles 
full-duplex asynchronous data rates from 75 to 
19,200 bps; synchronous line rates up to 72,000 
bps. Transmit and receive data can be displayed 
interleaved by character, by row, or on a split 
screen. ASCII, EBCDIC, and Hexadecimal 
formats are standard. LEOs and test jacks 
monitor and access all signals in the EIA 
interface and a printer and floppy disc are 
optional. The Hawk 4000. It will help you attack 
and solve your communications problems. 

III INTERNATIONAL 
DATA 
SCIENCES, INC. 

ADVANCED TECHNIQUES IN DATA COMMUNICATIONS 

100 Nashua St., Providence, R. I. 02904 
Tel. (401) 274-5100 TWX 710-381-0285 
EXPORT: EMEC, BOX 1285, HALLANDALE, FLORIDA 33009 
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contact the various individuals whose records appear in the 
file based on the information contained in their own rec
ords. This could prove to be a very difficult task if the file 
under consideration has not been subjected to ongoing 
verification and update activities. A likely outcome of such 
an investigation would be that the file was found to contain 
a large cast of fictitious characters. 

Unfortunately, the actual seeking out of individuals is 
normally prohibitively expensive. Less precise file validation 
techniques must be substituted. In most cases, the evalua
tion of error and omission rates will be accomplished 
through manual checks such as those described above. A set 
of recommended procedures for this type of evaluation is 
given in the NBS report. 

Once the validity of a file has been checked, and all 
relevant fields have been proven to be acceptably accurate, a 
set of retrieval keys must be selected for use in establishing 
the retrieval mechanism. The selected keys will dictate the 
questions that are asked the individual who requests a copy 
of his record. The problem is that the identifying informa
tion must be sufficient to enable the system to select his 
record while at the same time not constituting such a large 
amount of personal history data collection that a new record 
could be created if one does not already exist. 

In general, the keys selected should be those that are most 
restrictive in order to elicit the most specific answers from 
the individual requesting a record. Obviously, those fields 
with the lowest error rates are prefer.red over those known 
to be badly in error. It is important to be cautious in the use 
of data items that decay rapidly over time, particularly if 
update procedures for these variables are not built into the 
system; 

The use of a combination of keys will assist in the 
selection process. However, use of more than three keys 
should be handled cautiously. The likelihood of an error 
existing in one of these fields for any given record goes up as 
the number of keys increases, and the existence of such an 
error can cause the retrieval mechanism to miss the record 
completely. 

Conclusion 
The Privacy Act of 1974 has forced a rethinking of the 

mechanisms in use for the collection and maintenance of 
personal data files. The seemingly contradictory require
ments of protecting individual privacy, while at the same 
time providing the citizen with the benefits attendant to the 
introduction of automated record/ke~ping systems, also 
creates a burden for those responsible for maintaining the 
systems. 

We in the industry should have a particular interest in this 
problem because we are the ones who will be responsible for 
implementing and controlling all such systems. Our under
standing of the basic issues is essential to the ultimate 
success of this legislation. If we understand what the Con
gress attempted to accomplish and are aware of the poten
tial in these systems for both positive and negative conse
quences, if we retain a human interest in protecting each 
other's basic right to privacy, the legislation will have suc
ceeded in getting us to confront the issue. If that happens, 
the Privacy Act will have provided a first, but very encour
aging, step in what undoubtedly will be a long series of 
iterations toward discovery of a proper balance between an 
individual's right to privacy and society's need to know. 

-Gwendolyn B. Moore 

Ms. Moore is senior staff analyst at Operating Systems, 
Inc., Woodland Hills, Calif., which produced the NBS re
port referenced and reviewed in the Source Data depart
ment on p. 41 in this issue. 
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When something 
as good as the Teletype 
model 43 teleprinter 
comes along, it natural
ly generates a lot of 
talk. ~d for a lot of 
good reasons. 

Delivering true 
3D-character per sec
ond throughput, upper 
and lower case printing in a 132-column format, the 
model 43 has an exclusive, Teletype-developed 
9-wire matrix impact printhead mechanism. This 
unique feature provides superior service life as well 
as exceptional print quality, even on multiple copies. 

Under the cover, we kept hardware and moving 
parts to a minimum for maximum reliability. Solid
state circuitry and only five modular components
plus a built-in test capability-mean service is not 

only fast, but also 
simple. 

Another conven
ient cost-saving fea
ture of the model 43 
is that it's designed to 
use 12" wide by 81"2" 
long fanfold paper. 
Tear off the serrated 
margins and you've 

got a 132-character line on the handy 11" x 8 Y2" 
paper. 

When you add up all the model 43's features, 
you'll think there's been a mistake when you see the 
low price. But it's true. Because on a price/perform
ance basis, the model 43 is simply unsurpassed. 

The Teletype model 43. After all the TEL E T V P E 

good things y?u've heard about it, no f trot' 
wonder nothIng even comes close. __ ® 

Teletype is a trademark and serVice mark registered in the United States Patent and Trademark Office. 
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