






























































































































































































































































































NEW SPECS 
50% FASTER 

OLD PRICE 
, $3550 

Model DP-1 

UPDATED COMPUTER PLOTTER 
Here's a reliable, popular Digital Plotter now updated to provide 50% more plot­
ting speed at the same old price! Now you get up to 450 steps per second 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. Continuously updated. Operates 
online, offline, remote batch or in time share mode. Interfaces to just about any 
intelligent data source. Provides a drawing in place of endless columns and 
rows of numbers. Write today. 

�D�l�J�@�(�1�[�]�~�~�@�[�R�)� 
InSTrUmenT 

RmlnDER 
car:;PANY 

DIVISION OF BAUSCH & LOMB (iJ 
ONE HOUSTON SQUARE (at 8500 Cameron Road) 'AUSTIN, TEXAS 78753 
(512) 837-2820 TWX 910 - 874-2022 cable HOINCO 

Telecopier 

EUROPEAN OFFICE Rochesterlaan 68240 Gistel Belgium 
_ Phone 059 /277445 Telex Bausch 19399 

CIRCLE 103 ON READER CARD 

INTERNATIONAL EXHIBIT/QN AND SEMINARS ON 

COMPUTER SYSTEMS AND THEIR' APPLICATIONS 

Munich, Germc;tny Oct. 27-31, 1975 
Take advantage of the savings of group travel 'to attend this, the largest com­

puter industry meeting in Europe. Examine the products of more than 350 firms 
around the world. Participate in the seminar program designed for manufacturers 
and users alike. Topics include computers in construction, retail and wholesale 
trade, banking, manufacturing, medicine, public administration, transportation and 
insurance. 

The SYSTEMS 75 group tour departs from New York on Saturday, Oct. 25 and 
returns on Saturday, Nov. 1. Featured in the "package" are round-trip airfare on 
regularly scheduled Swissair flights, economy class; first-class hotel with breakfast; 
transfers, admission to the exhibition; a get-acquainted dinner, sightseeing and 
baggage handling, all for the low, low price of $689.00 (double occupancy). For 
further details, write or call: 

KALLMAN ASSOCIATES 

• U.S. Representative, Munich Fair Authority 

30 Journal Sq., Jersey City, N.J. 07306 (201) 653-3304 

CIRCLE 106 ON READER CARD 
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I hardware 
liant! The "Brilliant Bee" is a desk top 
unit complete' with a 16-bit general­
purpose mini inside it, expandable 
from 4-64K in 16K modules. Also fea­
tured are an alphanumeric keyboard, 
real-time clock, serial asynchronous in­
terface, paper tape reader interface, 
firmware boot strap, and automatic 
program loading capability. When 
suitably outfitted, the "Brilliant Bee" 

can be applied to applications such as 
printer graphics, 16-channel analogi 
digital conversion, use as a control con­
sole for a larger computer, buffer ter­
minator, or driver for additional 
displays. The list price of $5,945 is 
before oem discounting schedules are 
applied. BEEHIVE TERMINALS, Salt 
Lake City, Utah. 
FOR DATA CIRCLE 257 ON READER CARD 

PDP-1 1 Addressing 
The Extended Addressing Option for 
the Digital Equipment Corp. PDP-II 
minicomputer allows main memory to 
be expanded from the standard 28K 
words all the way up to 124K. Two 
versions are available; one for PDP-

11 I 05 and 11 I 10 models contained on 
a single circuit card; and a pOP-Ill 15 
and 11/20 unit that requires two cards 
(one module). Both plug directly into 
the pOP-II; the installation is said to be 
easy. The units are priced at $600 
when purchased with any size add-on 
core memory system from this manu­
facturer. FABRI-TEK INC., Minneapolis, 
Minn. 
FOR DATA CIRCLE 260 ON READER CARD 

Optical Mark Reader 
The Sentry 7020 is primarily offered to 
schools for the purpose of reducing 
large volumes of data that can be ex­
pressed on optical mark reading input 
sheets. This includes tests, but can also 
encompass attendance records, regis­
tration, schedules, surveys, etc. The 
7020 contains a 16-bit mini with 8K 
memory, a tty for interaction, a cas­
sette drive unit for programming, an 

DATAMRTION 



If you will be managing 
a technical base of operations 
in the Common Market by 1980, 
then you must have "yes" answers 
to all of these questions! 
1. Does your proposed location absolutely guarantee an already proven technical and 

administrative work force that does not require expensive re-training or re-Iocation? 

2. If your needs are for a modern European headquarters, does the suburban 
infrastructure exist to support your administrative staff? 

3. If you are sales and support oriented, will you be at the very heart of Europe's 
biggest industrial! consumer concentration? 

4. If you are research and development or manufacturing oriented, is there a sufficient 
number of supportive industries in the immediate neighborhood to serve you? 

5. If you will need temporary quarters first, are they avaiiable? 

6. Since you must communicate with your other worldwide offices, are there adequate 
high speed data transmission facilities available? . 

7. Can you depend on both understanding and sophisticated support from a local 
government agency for help with all of your needs, including plant architecture, 
physical facilities, utilities, etc.? 

8. Will you be only minutes away from an international airport, rail stations, and 
major highways? 

9. For your Europe-wide meetings, wUl you have an excellent Hotel Conference Center 
- with a championship golf course for relaxation? 

10. Last (and in some ways, least) does the local authority provide financial incentives? 

It takes time - months or years - to thoroughly analyze means of satisfying your European 
expansion needs with your own base there. There is no shortage of countries needing your new 
facility investments. Many of them offer financial incentives that boggle the mind. Cash grants 
and profit remittances, though, are only two factors out of many in the very complex picture of 
everything that you will need. We invite you to request information on Warrington New Town, 
England, to help you in reaching your ultimate decision. 

Warrington is the high technology center of Europe. Jodrell Bank, with the largest radio 
telescope in the world, is minutes away. The United Kingdom Atomic Energy Authority has 
had a major facility here for 15 years. The University of Manchester Institufe of Science and 
Technology provides scientists to the world. Manchester Business School's MBA graduates are 
sought after all over Europe and serve many of Warrington's industries as well. Leading 
companies from the U. S. and Europe have taken advantage of this atmosphere of unqualified 
excellence to establish their own facilities in Warrington for sales, technical support, R&D, and 
manufacturing. 

Your ultimate decision on a Common Market site may be several years away, but you need 
information now to make that decision then. We'll send you general information first. When 
your requirements become more definite we can send you specific details applying to your 
company alone. If you have an office now in Europe, your people there may wish to make their 
own assessment of Warrington. We do invite them to be our guests for a personalized tour. 

Warrington New Town Development Corporation 
Warrington, the technology center for the Common Market, in England 

We solicit your letterhead inquiry for information from either: 

Mr. Brian Standivan Chief Estates Officer Warrington New Town Development Corp. P. O. Box 49 Warrington. England WA 1 lSR Phone: (0925) 36551 Telex: 627225 

Mr. Robert Graydon Graydon Associates, Inc. P. O. Box 566 Red Bank, N. J. 07701 Phone: (201) 741-2690, Telex: 132449 
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hardware 
output tape unit, a document trans­
port! stacker and optionally a line 
printer. The read speed is 7000 sheetsl 
hour and has capabilities for scoring 
both sides of a sheet simultaneously, 
provisions for handling truel false or 
multiple choice questions, and can al­
low multiple correct answers to ques­
tions, if desired. Sixteen levels of dis­
crimination are used to differentiate 

between valid marks and a smudge or 
erasure. The 7020 sells for $98,880 or 
can be rented for as little as 
$1,3751 month on a five-year lease, in­
cluding maintenance. A slower model 
(3000 sheetsl hour) is also available. 

NATIONAL COMPUTER SYSTEMS, Min­
neapolis, Minn. 
FOR DATA CIRCLE 259 ON READER CARD 

Disc Media 
Together with Memorex, BASF, 3M, 
and others, CDC is offering an alterna­
tive source for IBM 3340 data modules. 
Both the 35 and 70 megabyte versions 
are offered: $1,495 and $1,995, re­
spectively, or $47-54 and $67-751 
month on one-, two-, or three-year 
lease contracts. CONTROL DATA CORP., 
Minneapolis, Minn. 
FOR DATA CIRCLE 262 ON READER CARD 

Small-scale Systems 
Three disc-based small-scale systems 
based on DEC'S I6-bit PDP-II mini­
computer have been announced, 
dubbed the Datasystem 350 series. The 
models 352, 354, and 356 range in 
price from $20-70K depending on the 
mass storage system selected. Each sys­
tem, whether standalone or in a net­
work organization, can support up to 
four hardcopy or crt terminals, and all 
the systems feature true time-sharing, 
it's claimed. Processors are expandable 
from 32-56K characters. Mass storage 
includes a minimum of two flexible 
disc drives. providing 5I2K characters 
of on-line storage to the model 352; 
two cartridge drives supplying 4.8 mil-

lion characters for the 354; and two 20 
million character discs for the 356. 
This system can be expanded to over 
160 million characters of on-line stor-

age if desired. An IBM 2780 communi­
cations protocol package is also 
offered. DIGITAL EQUIPMENT CORP., 
Maynard, Mass. 
FOR DATA CIRCLE 263 ON READER CARD 

Communications System 
The Sycor 440 is an extension of this 
manufacturer's line of terminal appli­
cations systems that qualifies them for 
use as key-to-disc, remote batch entry, 
and even standalone computer system 
duty. Concurrent with data entry and 
inquiry 1 response applications, the 440 
offers background processing including 
rje, file maintenance (editing, sorting, 
updating and file transfer), report gen­
eration and multi-terminal printer sup-

~~ . 
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~CONTROi./IMS ... 
The ~nly way to control IMS 

Because of the importance of IMS to a company's 
operation, its high cost, widespread visibility, and 
the user dependence on system services, manage­
ment keeps a close watch on its IMS system, and 
asks some pretty tough questions: 
-Why is my system's response time so high? 
- What level of service is my system providing 

and at what cost? 
-How can I equitably distribute overall costs 

among users/applications? 
-Can I maintain or improve service levels as 

volumes increase? 
- Where within the system are my problems/ 

bottlenecks? 
CONTROL/IMS provides the answers. 

If your IMS system is in its infancy, you need 
information to control its growth; and if it's an 
overbearing monster, you need information to 
bring it under control. 

CONTROL/IMS is the only product that will 
provide you with financial and management 
control information. It will also help you with 
IMS performance evaluation, planning, and 
forecasting. 
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CONTROL/IMS is: 
-A financial management tool that allows you 

to accurately develop usage costs by user and to 
know the true cost of providing service. 

-An installation management tool that gives 
you the information needed to control IMS. 

-A performance analysis tool that permits 
your software support, data base administration, 
and applications people to analyze and improve 
the IMS system. 

-A planning tool that helps you develop 
accurate predictions for the future based on an 
understanding of the trends and patterns of the 
past. 

Best of all, CONTROL/IMS is a proven product. 
It is already in daily use by firms across the 
country. 

Find out how CONTROL/IMS can make your 
life with users and top management a lot easier 
by writing or calling us today. 

CIRCLE 91 ON READER CARD 
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Boole f& 
Babbage 

850 Stewart Drive, Sunnyvale, California 94086 
(408) 735-9550 
I have IMS questions and want to control IMS 
now! Send me information on CONTROL/IMS 
immediately. 

Name .................... Title ................ . 

Company ................ Phone .............. . 

Address ..................................... . 

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

CRT.RMRTION 



hardware 
port to allow each of up to eight dis­
plays to interleave data blocks to one 
printer while data is being entered. The 

440 is software and communications­
compatible with the company's 340 
and 350 intelligent terminals and can 
be used to receive and transmit data to 
standalone or other 440 systems. The 
system can also communicate with 
mainframes, emulating IBM 2770, 
2780, or 3780 protocols. An eight key­
board system is priced at $8941 month 
on a three year lease and sells for 
$38,660. A four keyboard configura­
tion sells for $29,090 and $6771 month 
on the same contract. Lease prices in­
clude five million characters of disc 
storage (10 million is an option), cas-

sette storage, communications, and 
maintenance. SYCOR, INC., Ann Arbor, 
Mich. 
FOR DATA CIRCLE 264 ON READER CARD 

Hospital System 
Based on the HP 2100 small-scale sys­
tem, the 5600A Patient Data Man­
agement System can handle a number 
of useful chores around the hospital in 
impressive fashion. It is capable of 
monitoring and collecting data from 
32 patients simultaneously while main­
taining records of up to 99 patients, 
helping to reduce paperwork in a med­
ical institution. Among the data col­
lected are vital signs and laboratory 
test results. Staff notes, fluid balance 
results, medication records, acid base 
and cardiac output calculations and 

other data can also be recorded. 
The status of each patient's vital 

signs can be recalled easily for display 
at anyone of a possible 16 terminals 
simply by entering the patient's code. 
Information can be displayed in the 
form of plotted trends for specified 
time periods, or in report form. Users 
can write their own application pro­
grams on-line while the system carries 
out its normal activities. Basic systems 
start at $84,500. HEWLETT-PACKARD 

co., Medical Electronics Div., Wal­
tham, Mass. 
FOR DATA CIRCLE 261 ON READER CARD ~~ 

Said a young robot, "Who's queasy? 
The mixing of liquors is easy! 

Just take a racy 
nip of the AC, 

and then a big drag of the DC!" 

A man who had been a gourmet 
used to plug in his robot and say, 

"N ow try not to bolt 
your vintage of volt, 

but sip it to taste the bouquet." 

A robot who spoke to perfection, 
took up a speech class by election, 

and made easy A's 
on the memory phase, 

but flunked out on vocal inflection. 
-Gloria Maxson 

NEW 
QUIK-LOK@Tape Reel Storage Units 
Most economical, most space-saving storage of hanging com­
puter tape reels • Low initial cost - save up to 50% • Low 
assembly cost without tools due to patented QUIK-LOK 
design - no nuts, bolts, clips. Save 17% in floor space per 
double entry unit and store up to 504 tapes per section 
• Versatile, too - for mixed storage simply add standard shelf 
supports and shelves at low cost. Complete range of sizes 

881 NOMAL DATA 8-5-75 Aardvark 

FREE BULLETIN AND COST·SAVING PRICE LIST 

®AURORA STEEL PRODUCTS 
153 Third St., Aurora, III. 60507 

Phone: 312-892-7696 

One of the White Consolidated Industries 
(IjJf}~U 
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~d ... f I 1 CASSETTE 
LJ 13 113 OfLeJ DATA LOGGERS 

& FOR:--

WANG, HEWLETT PACKARD & D.E.C. 
DATA PROCESSORS 

EVENT/ANALOG INPUT 
DIGITAL LOGGER 
MODEL 008 

SIGNAL 
CONDITIONING UNIT 
MODEL 100 

DIGITAL INPUT 
LOGGER 
MODELS 232 & 464 

CASSETTE DATA 
REPLAY UNIT 
MODELS 0018, P & S 

For your FREE 1975·76 Cassette Data Logger Catalog complete this form and return to 
NOMAL DATA SYSTEMS INC., 110lA Airway, Glendale, CA 91201. Tel. (213) 240-3216 

Organization _~_ 

Cdy. ______ _ State __ ~_Zip,-__ _ 

Telephone No. 

CIRCLE 123 ON READER CARD 
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New from Kodak. 

The bri@t new way 
to read COM fiche. 

September, 1975 

The more you're into COM­
generated microfiche, the more 
valuable you're going to find the 
new Kodak Ektalite reader, 200 
series. It makes fiche reading easy 
and gives you full-text viewing of 
14" x 11" computer pages. 

The secret of its brightness is a 
special reflection-type screen that 
displays a crisp, clear image- even 
under bright room light. 

Of course, you can also use this 
low-cost reader for regular 8¥2"x II" 
source documents on fiche or in 
film jackets. Color microfiche, too. 

Designed to meet the need for 
multiple reader installations, the 
new Ektalite reader is not only 
priced low, it's also economical to 
operate. It runs on a low-wattage, 
automotive-type light bulb. This 
can reduce energy consumption 
by as much as $50 a year compared 
with some fan-cooled readers. 

Contact your Kodak represen­
tative today for a demonstration. 
Eastman Kodak Company, 
Business Systems l\Iarkets 
Division, DP5817, Rochester, 
N.Y 14650. 

What you're saving 
now with microfiliit 
is only the beginning . 

• CIRCLE 8 ON READER CARD 147 



software & services 
Updates 
A systems and software firm 
marketing a COBOL compiler for 
Interdata computers has announced 
its intention to become a clearing 
house for independently written 
software for that manufacturer's 
16- and 32-bit computers. 
Diversified Data Systems, Inc., 
Tucson, Ariz., a six-year old firm 
has volunteered for the task. The 
idea behind the plan is that there 
is a sizable amount of good software 
available for the machines, but the 
relatively small developers can't 
afford the marketing costs for the 
low cost packages. DDS will now 
handle the advertising, mailing, 
licensing, etc., for firms wishing 
to have its products sold. 

As part of its plans to start 
pushing its ADABAS data base 
management system to IBM 360 and 
370 DOS users, Software AG has cut 
the price of the package by one­
third from the as price--down to 
$80K from $120K. The as version 
has been well accepted in the u.S. 
(ADABAS originally came from 
Germany) but not a single DOS sale 
has been made by the Reston, Va. 
based firm. 

Computers will certainly be used 
in the future to design more 
efficient buildings and equipment. 
Under a grant from the National 
Science Foundation, Battelle's 
Columbus Laboratories is compiling 
a comprehensive bibliography of 
available computer programs in the 
general areas of heating, 
refrigeration, air conditioning, 
and ventilation. If your firm has 
one you think should be listed, 
contact Christopher Crall, project 
leader, at Battelle Columbus Labs, 
505 King Avenue, Columbus, Ohio, 
43201, (614) 424-6424. 

Digital Equipment Corp. has just 
recently announced a fully 
supported version of APL for its 
DECsysternrlO family of medium­
scale computers. Three versions 
are offered: a basic system, an 
extended system, and a double­
precision extended system. The 
double-precision extended version 
of APL-IO operates only on the 
KI-10 and KL-IO central processors 
and allows 18 decimal digits of 
prec1s1on. Prices range from $lOK 
for the starter system, and $19,500 
and $22,500 for the other two 
systems, respectively. DEC 
recently acquired APL-lO's creator, 
APL Software Systems, Inc. 
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Interdata Software 
This new software house has fallen in 
love with Interdata's 32-bit product 
line, touting the stupendous perfor­
mance almost as much as its builder. 
The firm hopes that its set of system 
software products will open up the end 
user market for the machine. Just 
completed are a multi-user executive, 
an output spooling package, and a disc 
sort. MUEXEC allows both local and 
remote terminals to log onto the sys­
tem, submit jobs for execution, edit 
files, etc. It's priced at $3,500. The 
spooler, SPOOL 1, controls output to line 
printers, magnetic tape units, etc. and 
is priced at $500. A virtual memory 
enhancement to the Interdata operat­
ing system is near completion which 
will allow 250 job tasks to have as 
much as one megabyte of disc-based 
memory concurrently. The price will 
be around $5K. An IBM assembler to 
Interdata assembler language conver­
sion package called BALCAL is also due 
out soon. Since the packages were de­
veloped for a specific purpose (particu­
larly the multi-user exec), the first few 
buyers will get a price break to help 
"wring out" the monitor for general­
purpose usage. The new vendor is at 
least candid! HENNING & COMPANY, 

East Hartford, Conn. 
FOR DATA CIRCLE 236 ON READER CARD 

Cobol Structuring 
MODFILE is yet another software pack-
age offered for structuring high-level 
language computer programs (in this 
case COBOL) in order to improve main­
tainability, reliability, and therefore 
performance. The difference with this 
one is that it was developed in India 
and has sold very well in. south-

software 
spotlight 
IMSControl 
About to embark upon the develop-
ment of a control/utilization/ account­
ing package for IBM'S IMS data base 
system, Boole & Babbage found one 
developed by a small Arlington, Va., 
firm called Morino Associates that it 
felt was as comprehensive as possible, 
and bought the rights to the program, 
called CONTROL! IMS. The package has 
already gone into seven installations 
since it went on the market March 17 
of this year. 

east Asia for use on ICL, Univac, 
NCR, Honeywell, Burroughs, and IBM 

equipment including the System/3. 
MODFILE is limited to' sequential and 
indexed sequential file processing­
which is maybe 90% of all file orga­
nizations. From one to six sequential 
files are simultaneously handled, as are 
from one to 10 control levels. The 
claims of 25 % programmer productiv­
ity increases would seem realistic and 
consistent with early findings regarding 
structuring techniques, and might even 
be very conservative. At $975 for 
source code and documentation, MOD­

FILE might be a steal. The first package 
has been sold in the States. DIVERSIFIED 

ENGINEERING, INC., Richmond, Va. 
FOR DATA CIRCLE 237 ON READER CARD 

Teleprocessing Interface 
The Terminal Application Processing 
System runs as an application program 
under a system's communications 
monitor, permitting users to remain 
flexible in their choice of data base 
systems, terminals, and communica­
tions equipment. The module consists 
of an apppications generator, program 
monitor, on-line simulator, recovery 
driver and data utility. Using these 
tools, the user can make up for any 
differences in various manufacturers' 
equipment merely by changing coding 
sequences instead of having to change 
equipment. The on-line portion of 
TAPS is composed of 18 COBOL modules 
all of which can be resident in a max­
imum of 48K bytes of storage. Users 
can at their option use higher level 
languages, such as COBOL or pL! 1 to 
develop applications. TAPS is currently 
operable under DOS, OS, and vs versions 
of IBM'S crcs, and os and vs versions 

What CONTROL! IMS does is provide 
a better handle on who is using IMS, 

and how-how much time is being 
spent within IMS by specific users, how 
much system resource is being tied up, 
etc. This data is posted to the standard 
system transaction log tape for subse­
quent report program analysis by CON­

TROL! IMS. At $14,500, CONTROL! IMS 

would probably pay for itself within a 
year by taking advantage of its ac­
counting features alone, with its sys­
tem control and forecasting features a 
"freebie" bonus. The price includes 
one year of maintenance and training. 
The price for mUltiple-cpu installations 
is $17K. BOOLE & BABBAGE INC., Sun­
nyvale, Calif. 
FOR DATA CIRCLE 235 ON READER CARD 
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Illflodllelll, 

The IMS DB/DC QUERY lANGUAGE 

ASI/INOUIRY is an IMS DB/DC interactive query language tha~ operates completely as a Message Processing Program. The 
design of ASI/I NOUI RY is such that the structure of the data base is totally transparent to the user. Moreover, one need not 
have any familiarity with DL/1 segment logic or the complexities of multi-pathing. Extremely rapid response is assured. 

MAJOR HIGHLIGHTS 

D End-user oriented 
-Easy-to-use language 
-Requires no knowledge of IMS 
-Comprehensive diagnostic messages 

o Rapid response time for even the most complex queries 

o Dynamic pri'ority scheduling to maximize system performance 

o Availability of default as well as user-defined screen formatting 

ASI/I NOU I RY has been fully operational for over six months, and is currently installed in multiple sites here and in Europe. 

A number of seminars on ASI/INOUI RY will be held in major U. S. cities in the near future. Watch for announcement of the 
seminar schedule, and plan to attend the one near you. However, if you want to start answering "What if ... " immediately, 
cal1 or write today for further information. 

The Software Manufacturer 

September, 1975 

Applications Software, Inc. 
Corporate Offices 
21515 Hawthorne Boulevard 
Torrance, California 90503 
(213) 542-4381 
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MARK IV IMPLEMENTS 
COMPUTER APPLICATIONS 

FOR 50% LESS 
TIME AND MONEY 

Buckbee-Mears, Owens-Illinois, and 
Tulare County saved time to meet accelerated 

schedules and saved money .by handling an 
increasing programming workload without 

corresponding staff increase. 

The use of the MARK IV ® System for 
implementation of their data processing 
applications produced these savings and other 
bonuses. 

MARK IV Systems are used by some 
of the largest industrial finns - both 
domestic and international - yet most of the 
900 MARK IV users in 39 countries have staffs 
of 50 persons or less, and they are at least 
twice as productive as staffs using Cobol or 
PL/l. Users say that no other system offers 
the power, flexibility, and simplicity of the 
MARK IV System. Let some of our users 
tell you about MARK IV. 

Financial Systems 

0 11 Manager John Kennedy, 
II of Owens-Illinois, Inc. in 

OWENS-ILLINOIS Toledo, Ohio, reports that 
"We needed to have a faster methodology. 
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The MARK IV System has cut in half our 
estimates for programming requirements -
in both time and money. We have also 
added the MARK IV/Accounts Payable 
product to our operation. And MARK IV 
is every bit as economical as Cobol in execution." 

David Christenson, 
Da ta Processing Manager, 
Buckbee-Mears f5EE-MEARS COMPANY 

Company of St. Paul, m c 
Minnesota, says: . 
"MARK IV is our standard implementation 
language. We are in the process of rewriting 
400 Cobol jobs in MARK IV, and, in the 
process, adding enhancements and a data 
base capability to the design. 

"The MARK IV programs run more 
than 15 percent faster than the Cobol jobs 
they replace." Christenson adds, "Our four 
MARK IV programmer/analysts can do the 
work of 8 to 10 Cobol programmers." 

MAR K IV is a Registered U.S. Service mark 

DRTRMRTION 
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Tulare County in California 
ranks third as the most 
prosperous agricultural 
county in the United States. 
Marv Kelly, Assistant 
Director of Data Processing 
listed three ways in which 
MARK IV justified its 
purchase price. "MARK IV 
serves as a language which 
does not require hours of 
coding; it enables us to 
handle file Inaintenance, 
give quick response and to 
get multiple reports frOln 
one pass of a file; and 
provided the means for us 
to maintain our staff of 5 
programmers for almost 3 
years and still handle an 
increased workload." 

Kelly reports that "Ninety-five 
percent of all new programming in the County 
is in MARK IV and programming tilnes are 
50 percent less (at least) than Assembler, 
our old language. The Tulare County data 
processing department handles all of the 
work for the tax collector, tax assessor, 
personnel, payroll, welfare, budgets and 
65 school districts." 

e 
informatics inc • 
MARK IV Systems Company tit 

®I 
North American Headquarters 

MARK IV Systems Company 
21050 Vanowen Street 
Canoga Park, California 91304 

Offices: 

• Atlanta (404) 434-7880 
• Chicago (312) 648-0280 
• Dallas (214) 233-6861 
• Los Angeles (213) 822-3552 
• New York (201) 488-2700 
• Washington, D.C. (301) 770-5951 
• Toronto, Canada (416) 493-9716 

International Offices 

Informatics S.A. 
267, route de Meyrin 
CH 1217 Meyrin 2 (Geneva) 
Switzerland 
Telephone: 022/41.76.50 
London • Copenhagen • Paris 
Stockholm • Frankfurt 

and 
Computer Applications Co., Ltd. 

3-1 Hitotsubashi 2-chome 
Chiyoda-ku, Tokyo, 101 Japan 
Telephone: Tokyo (03) 263-7241 

How to Get Started with MARK IV Savings 

For immediate infonnation, call our nearest 
office if you are concerned about solving 
your two biggest problems in data processing. 

Just fill in the coupon if you would like to 
receive additional information on Informatics 
MARK IV Systems and how they can save 
your data processing organization at least 
50 percent of your programming costs 
without any increase in machine time. 

r----------· 

Informatics MARK IV Systems Company 
21050 Vanowen Street 
Canoga Park, California 91304 

o I am interested in saving money, 
please send me more information. 

Name 

Title 

Firm 

Address 

City State/Province Zip 
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software 
& services 
of TCAM. It's claimed that the product 
can be readily converted to run under 
any communications monitor within 
approximately 30 days. TAPS is avail­
able for $25K or $750/ month. DECI­

SION STRATEGY CORP., New York, 
N.Y. 
FOR DATA CIRCLE 238 ON READER CARD 

Data Compression 
No, SHRINK is not a patient billing 
program for psychiatrists-but it could 
conceivably keep your dp or data base 
manager from having to visit one! The 
product is designed to compress and 
expand disc storage records in order to 
make better use of available resources. 
The program operates on IBM 360 and 
370 equipment and requires 8K bytes 
of memory, plus a variable (small) 
amount per file. Benchmarks have in­
dicated that SHRINK requires about one 
cpu second per 100,000 bytes of com­
pressed data on a System 370/158, and 
that average files have been compressed 
50-75%. It's also claimed that any 
data can be shrunk, but that familiari­
ty with the data can increase the com­
pression ratio. Object decks averaged 

54 %, while packed and alphanumeric 
files averaged 69-70% in the bench­
marks. The package sells for $10K for 
the first cpu and $2,500 for each addi­
tional mainframe. The batch version is 

ON·LlNE PROGRAM 

f 
Cell "REAO" 

f 
File 

Handler SHRINK 

cen "WRITE" 

f 
available now and an on-line version 
will be out in a few months. PROGRAM­

MING DIV., GTE INFORMATION SYS­

TEMS, New York, N.Y. 
FOR DATA CIRCLE 239 ON READER CARD 

Material Requirements Planning 
Many manufacturers have already tak­
en advantage of IBM'S MRP program to 
help make production decisions and 
manage inventory levels, so this pack­
age is probably for those budding 
manufacturers about to implement 
such a system. This one is an ANSI 

COlJOL version of MRP (instead of 
BAL) that should be easier to imple­
ment and maintain. It's claimed that 
the batch MRP package can be imple­
mented in 30 days or less, depending 
on the data base management system 
chosen to assist it, in contrast to six or 
eight man-months to implement the 
BAL version because it does not contain 
the reports required of a fully devel­
oped application program. If you select 
IBM'S Information Management Sys­
tem (IMS), you'll need 200K of memo­
ry, or 11 OK for operation under 
the Chain File Management System 
(CFMS). The price is $30K for the IMS 

version, $20K for CFMS usage. Pro­
cessing of MRP under CFMS is also 
provided on the developer's nation­
wide computing network. MCDONNELL 

DOUGLAS AUTOMATION CO., St. Louis, 
Mo. 
FOR DATA CIRCLE 240 ON READER CARD 

Minicomputer Data Base 
This data base system is one of the very 
fe.w offered this collection of mini 
users: the Digital Scientific META-4; 

General Automation 18/30, Computer 
Hardware Inc. 2130, and the system 
the 2130 usually displaces, the IBM 

1130. The package seems complete 
enough, featuring hierarchical data 
structures, inverted indices, support for 
16 different record types, etc. DRS Ver­
sion II can be operated in batch mode, 

Here's a nice (free) added extra: 
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Our latest enhancement ••• now the EDP-AUDITOR system 
comes with a greatly expanded libra~ of audit routines. 

How do you improve one of the best known and most 
widely used audit packages ever marketed? 

Answer: make it even easier to use by providing as 
much of the every-day coding as possible. 

Our newly-expanded library contains more than 40 
commonly-used routines to help you with file footing, 

exception analysis, summary analysis, confirmation 
of accounts, selection and sampling and special 

processing techniques. 
Extreme power, speed and.ease-of-use. Outstanding 

support. An active user's group. A 3-month trial 
plan. These are all good reasons why so many 

hundreds of major users have bought 
EDP-AUDITOR. Now there 

is one more. 
Like the full story? Send for our 

newest brochure . 

• Cullinane Corporation 
Wellesley Office POlk, 20 Wlilium St, Wellesley, Mass. 02181 

(617)237·6601 
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Last ar, a. tabletop 
m· icbe duplicator 
tbis good woold bale 

cost JOO twice as mucb. 
Last year, you didn't have Bruning's aPIa 
fiche duplicator. This year you do. The aPIa 
is portable, compact, easy to operate, Portable ... 

and delivers up to 200 fiche an hour. ~a:i.~~~u$e 
With the quality of most high price \ 
duplicators. That alone makes the new 
aPIa the most exciting low-volume 
copier on the market. 

But at $1~700, it's also the best value. 
Contact your local Bruning office for 

And more information. Or write Bruning, 
~~~~~9 1834 Walden Office Square, 

~ / Schaumburg, Illinois 60172. 
if 

The bold force in micrographics. 

~A BRUNING 
~ DIVISION OF 

® ADDRESSOGRAPH MUL TIGRAPH 



software 
& services 

panded peripheral device support, and 
a data base dump/ restore utility that 
can create IBM-compatible files. Prices 
start at $2,300 with lease and rental 
plans offered. A.R.A.P., Princeton, N.J. 
FOR DATA CIRCLE 241 ON READER CARD 

interactively through the system con­
sole, or on a remote terminal in a 
dedicated or time-sharing environ­
ment. Data bases on small configura­
tions can approach 100 megabytes. 
The minimum memory requirement is 
8K 16-bit words, with 16K needed for 
non-hierarchical systems, and 32K re­
quired for hierarchical organization. 
Also included in the latest DRS release 
are several new commands, a data base 
analyzer, a programmer interface, ex-

Mini Virtual Memory 
This enterprising vendor has taken 
Data General's FORTRAN IV run time 
library and cut it up into 256-word 
"pages" so that they can easily be 
stored on a disc file. A least-recently­
used demand paging algorithm is then 
used to decide which pages should be 
resident in real memory at a given 
time. Once the package has been in­
stalled, the user activates the feature by 
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These excan+inn~1 software design 
~lrI~Wir satisfy the 
most demanding appetite! 

An immediate opportunity to work in one of several departments involved in 
both large and small scale military software projects. 

Our client, one of the nation's largest and most prestigious equipment and 
systems innovators, is looking for individuals with outstanding technical cre­
dentials in the field of complex real-time software systems, preferably com­
mand and control, weapons, radar and communications. A background in 
some of these areas will be considered: Data Base Management; Radar & 
Communications System Programming; Radar, Weapons, Missile Simulation; 
Operating System Software Development; Real-time Software Design; Soft­
ware Project Management; Weapon System Software Development; New 
Business Acquisition; Micro Programming Systems; Real-time Executive 
System Design; Computer Systems Architecture. If you have a successful 
background in some of these areas, we can offer long-term career opportu­
nities that include attractive immediate rewards and extraordinary advance­
ment potential. Please write in complete confidence to: 

LR< 
ASSOCIATES 
6845 Elm Street, McLean, Virginia 22101 

Representing Equal Opportunity Employers 
U.S. Citizenship Required 

CIRCLE 118 ON READER CARD 

modifying the array declarations of the 
"paged" arrays and inserting one call 
to a paging initialization routine. The 
developers point out that there are 
some slight restrictions on the FORTRAN 
programs handled by this package, but 
in practice they are unlikely to incon­
venience users-and besides, it sure 
beats overlays! For $500 you get the 
package, installation instructions, and 
one year of maintenance. The program 
runs with the RDOS operating system 
and could be made available for other 
monitors. SNYDER ASSOCIATES, INC., 
West Lafayette, Ind. 
FOR DATA CIRCLE 242 ON READER CARD 

Structured SAL Macros 
If your shop has decided to go the 
structured programming route to en­
hance maintainability and self-docu­
mentation attributes, there's no need to 
adhere to high-level languages only. A 
collection of macros has been devel­
oped for the IBM Basic Assembler 
Language (BAL) levels F and H as­
sembler called sp-75. The package in­
cludes DOWHILE, DOEND, IFTHEN, ELSE, 
and IFEND macros and a documenta­
tion booklet. The predicates in the 
DOWHILE and IFTHEN macros relate 
signed full-word integers using IBM ex­
tended mnemonic codes. Individual re­
lations are combined by AND-OR logic. 
It's claimed that any program can 
be expressed using combinations of 
these fundamental structures and other 
branchless assembly code. The price is 
$450 with a one-y·ear warranty. 
STRUCTURED SOFTWARE, INC., Colum­
bia,Md. 
FOR DATA CIRCLE 243 ON READER CARD 

Survey Analysis 
The Survey Tally Program (STP) is a 
kind of report generator optimized to 
handle information gathered from 
questionnaire-type forms. The user 
supplies a card image file of question­
naire responses and selects subsets of 
the data for analysis based on fields 
contained on every card. Next, valid 
answer types are defined, as are any 
arithmetic operations to be performed 
on the answer, such as expressing it as 
a percentage of another answer on the 
card. Answers are reported as percent 
occurrences, medians, averages, mid­
range points, or decile points. An­
swers are identified by question and 
data subset. The package has been used 
for four years in a service mode and is 
just now being sold outright. The price 
is $4,500 for the 8K FORTRAN package. 
On-site installation and testing are 
offered. Also available is a design speci­
fication for the package, giving users 
sufficient detail so that a proprietary 
system could be developed in any suit­
able language. This offering is priced at 
$350. AMPERSAND CORP., York, Pa. 
FOR DATA CIRCLE 244 ON READER CARD * 
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Some artists Ylork faster 
standing up. 

We taught the computer 
to draw. And from the beginning, 
we've demanded ever-increasing 
accuracy-to the point where 
today, our plotters can draw 
things that the human would not 
even attempt. 

But in the computer 
world, time is money. So our 
artists have to perform with 
remarkable speed. 

Last year, we ran an ad 
where we said that our giant 
745 Flatbed Plotter could draw 
faster than ink flows. 

Now we're introducing the 
960 Plotter. 

September, 1975 

It has the fastest 
throughput in the industry. 

How fast is fast? 
The 960 can draw at a rate 

up to 30 inches per second. 
And from a dead start, it 

can accelerate to that speed after 
traveling only 3/10 of an inch. 

Less noise. Less space. 
The new 960 is extra­

ordinarily quiet. And 
because it's a vertical plotter, 
it takes up a lot less space. 

Remember, CalComp 
taught the computer to draw, 
and our plotter marketing 

CIRCLE 13 ON READER CARD 

facilities are unmatched 
throughout the world. 

See our new artist at 
work. Call or write California 
Computer Products, Inc., 

j DA-M9-75, 2411 West La Palma 
Avenue, Anaheim, California 
92801. Telephone 
(714) 821-2011. 
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ADDS introduces the first tf!lly low cost 
CRT terminal for the IBM user. 

We've been waiting a long time to say this: 
Hello, IBM! 
There, we finally said it. 
You see, IBM (we almost feel like we should call yo~. "sir") 

Applied Digital Data Systems (that's us) now has a terminal for 
IBM users. Wait'll you see it. 

It's called the 980A. And, it's packed with the features that 
helped ADDS carve a reputation in the Teletype® compatible 
market. Sharp, readable screen with upper and lower case character 
display. Line as well as character insert/ dele~e. Not to'mention 
.blinking, formatting, and patented graphics. 

Compatibility? 
The 980A looks just like a 3270 to the telecommunications 

access method (BTAM, TeAM, etc.) and to such real time 
monitors as CICS. It can even operate on the same phone line as 
3270's. 

However, since your 3270's don't have blinking, lower case, 
graphics (or most other special 980A features, we might add), . 
applications software developed to support the 3270 won't support 
our 980A. So we don't think we'll be replacing many of your 
3270's. 

But, the IBM user can develop new applications around the' 
980A. And the reason we think he should (here's where you get 



nervous again) is quite simple. The 980A offers unmatched 
features at an extremely low cost. Namely, $3200.00 to purchase, 
$90.00* a month to lease. 

And all of our units are serviced by NCR. 
That's pretty much why we think if our shoe fits, the IBM 

user's going to wear it. r---.---- --- -- -- -- ----I 
Because even though Hello, ADDS. I 

you're very, very good, I may have a new application for your 980A. : 

IBM h I Please send additional information. I 
,t ere's a ways room I 

L Name lOr a little improvement. ---------- I 
~~~ I 

Sir. Address I 
I 

__________ Zip I 
I 

Applied Digital Data Systems Inc. ADDS I 
100 Marcus Boulevard. Hauppauge, N.Y 11787 . ·.1 
~--------------------~ 
*3 year lease-purchase not incl. maint. CIRCLE lION READER CARD 



source data 
listed-though all without pricing. 
HEWLETT-PACKARD CO., Palo Alto, 
Calif. 
FOR COpy CIRCLE 228 ON READER CARD 

Automated Forms Processing 
A new 28-page brochure describes the 
C-L/Boewe line of over 20 forms han­
dling systems that perform various 
combinations of forms handling func­
tions under computer control to pro­
vide finished output-in some cases 
ready for mailing. Included in the 
functions are decollating, bursting/ 
cutting, margin trimming, center cut­
ting, collating, stacking, stapling into 
books, folding, insertion of additional 
material, envelope stuffing/ zip sorting, 
and postage affixing. Over 25,000 such 
machines are said to be in use around 
the world. COMPUTER-LINK CORP., 

Burlington, Mass. 
FOR COpy CIRCLE 229 ON READER CARD 

Word Processing 
This manufacturer, like most others, 
sees a bright future ahead for word 
processing, but warns that the ac­
ceptance of the concept will hinge to a 
great degree on the answer to the ques­
tion "when will I get my report?" Ac­
cordingly, a six-page article reprint en-

titled "The Next Step-The Word 
Processing Printer?" discusses the lim­
itations of power typing, high copying 
and collating costs, and the special 
problems posed by long document 
production, recordkeeping, and data 
communications. VERSATEC, Santa 
Clara, Calif. 
FOR COpy CIRCLE 232 ON READER CARD 

Data Handling 
Advances both in software and hard­
ware to solve problems in data han­
dling is the theme of a 20-pagc hooklet 

titled Data Handling in the 'lOs. The 
manufacturer's 32-bit medium-scale 
computer is described, with supporting 
articles exploring data handling in such 

When it comes to graphics: 

don't fake it! digitize! 
The Numonics Digitizer makes it easy to turn strip charts, templates, graphs, even aerial photo­
graphs into good straight numbers. The Numonics Digitizer is desk size but big enough to offer 

a 24" x 24" work area. Economical, but with useful features like 0.010" resolution, a big 
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display, and parallel BCD-buffered output. 
All standard. Optional hard-wired area 

and/or length measurement, with or 
without scaling. We can also tailor 

our digitizer into a data handling 
system that's perfect for you. 

CIRCLE 109 ON READER CARD 

Write for more information­
The Numonics Corporation 

Rte.202 and Handcock St. 
North Wales, Pa. 19454 

diverse applications as: energy man­
agement; weather data gathered via 
satellites for ships at sea; electronic 
editing for metropolitan newspapers; 
intelligent remote batch terminals op­
erating in duplex mode; and optimiz­
ing the Navy's computerized avionics 
testing network with a two-level lan­
guage approach. HARRIS CORP., Cleve­
land, Ohio. 
FOR COpy CIRCLE 231 ON READER CARD 

Yourdon Courses 
A number of courses in a number of 
cities is scheduled for the fall. A five­
day structured design programming 
workshop is scheduled for Toronto 
(Sept. 8-12), Washington, D.C. (Oct. 
20-24), Edmonton (Nov. 3-7), and 
N ew York (Dec. 8-1 2). Other courses, 
such as structured analysis, structured 
testing, how to manage structured pro­
gramming, and data base management, 
are to be held in such cities as Miami, 
Montreal, Boston, Ottawa, Chicago, 
San Francisco, and others. Prices 
range from one-day courses at $150 to 
five-day courses at $600. YOURDON 

INC., 1133 Avenue of the Americas, 
New York, N.Y. 10036. 

Microprocessor Seminars 
Three-day seminars on microproces­
sors, especially organized for digital 
logic designers, are scheduled for 11 
cities, among which are Dallas and 
Boston in September; Chicago and 
Washington, D.C., in October; Cleve­
land, Palo Alto, and Long Island City 
in November; and Philadelphia and 
Denver in December. Cramer Elec­
tronics, a distributor, is the sponsor. 
Price: $395. MICROCOMPUTER TECH­

NIQUE, INC., 11227 Handlebar Rd., 
Reston, Va. 22091. 

User Oriented Systems 
An audio-cassette training package 
aimed at dp managers and system 
analysts, Developing User Oriented 
Systems, consists of two hour long cas­
sette tapes; a workbook containing 
visuals, reference materials, and fornis.; 
and a flow-chart template. Authored 
by Dennis A. Fletcher, the coursecov­
ers understanding important steps in 
developing effective computer systems, 
defining primary system requirements 
with users, developing creative solu­
tions through alternative analysis, and 
establishing necessary documentation. 
P,ice: $95, ($159.50 for the executive 
package which includes a Panasonic 
player/ recorder and a briefcase). INFO 

3, 3250 Wilshire Blvd., Los Angeles, 
Calif. 90010. 
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Through a miracle of 
modern technology. 

I~i8cit can now offer you 
less for your money. 

The rationale: fewer 
parts moving around means 
fewer parts wearing out. 

But we didn't stop there. 
We also gave consider­

able thought as to how well 
our page printer should 
produce a print-out. 

So, unlike most page 
printers, our 4554 uses a 
character by character 
(asynchronous) print-out 
and an automatic ribbon 

In Canada: Facit-OEM Division, 

September, 1975 

control to give you big, 
easy-to-read characters at 6 
or 60 characters per second. 

And whether you need 
one, two or even three 
copies, your print-out will 
always come out crystal 
clear. 

Our 4554 is even less 
trouble to hook upthan 
most page pri nters. That's 
because we give you several 
interface versions. Among 
them are: The Facit SPI in­
terface for bit parallel data 
transfer, and the EIA, 
RS232C. 

CIRCLE 43 ON READER CARD 

All things considered, 
the Facit4554 page printer 
is one of those rare instances 
where less for your money is 
really more for your money. 

Facit-OEM Division, 
66 Field Point Road, 
Greenwich, Connecticut 
06830. 

8)1'---1=-~-C::-·-T----'1 
Dedicated to Efficiency 
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Here's an easy way 
• to Improve 
• • your printing output. 

If the quality of your printed output does not 
reflect the quality of your organization, or, if your 
throughput is less than it could be because your 
printers are down too often, Grumman has a low 
cost, easy-to-apply answer: just hook up an IBM 
printer to your system with our printer controller. 

Our printer controller interfaces an IBM 1403 
model -2, -3, or -N1 to a variety of computers 
(Burroughs, CDC, Data General, DEC, Digital 
Scientific/IBM 1130, Univac, Xerox, and others on 
request). The IBM 1403 printer has compiled an 
unsurpassed record for print quality and reliability 
in thousands of installations. Now you' can have the 
same benefits without having an IBM computer. 
And at less cost than the IBM user. hecause our 

Grumman printer controller costs less than IBM's. 
Are you considering a change in your system, 

such as an upgrade, or a change in manufacturer? 
You may find that for the same or less money you 
can improve your print quality and throughput with 
the IBM 1403 and Grumman printer controller, 
instead of the printer your computer vendor supplies. 

For multi-vendor installations we can add a 
switch to your controller to allow you to connect the 
IBM 1403 to either of two different computers. 

You can rent, lease or buy both the printer 
and controller. For full information, call or write 
Joe McDonough, Grumman Data Systems 
Corporation, 45 Crossways Park Drive, Woodbury, 
New York 11797. (516) 575-3034. 

Grumman Data Systems 
Products and services that lower the cost of computing. 

GRUMMAN 

----",--
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Even if your building survives, 
your business may die. 

The gloomy fact is, even a minor blaze 
can cause enough damage and business 
interruption to close you down for good. 

It happens every day. To all kinds of 
businesses. 

Because there's just no such thing as 
fool-proof fire prevention. 

F or this very reason, you need a fire 
protection system that quenches the 
flames faster. Before they can do exten­
sive damage. And allows you to get right 
back to work. With no clean-up. And a 
minimum of downtime. 

Fenwal Fights Fire with Halon 
The Fenwal Fire Suppression Sys­

tem does both. Because it uses Halon 
1301. A chemical you may have seen 
demonstrated on TV. When released as 

a vapor by a 
Fenwal system, 
Halon literally 
snuffs out flames. 
Faster than water. 
Faster than CO2 • 

Faster than 
anything yet 
developed. And 
dry - no wet mess 
to clean up. 

Safe for Even Delicate Thing~ 
What's just as important, Halon 1301, 

unlike water 

and CO
2

, FE won't damage 
whatever Jt is • 
you're tryIng 
to protect. 

Sensitive equipment. Sensitive 
material. Sensitive anything. And it won't 
harm people. 

Putting a Damper on Downtime 
This all adds up to two very impor­

tant advantages you don't get with other 
fire protection methods: 1. A F enwal 
system gives you the fastest jump on the 
flames because you don't have to evacu­
ate the area before it's released. 
2. You can go right back to work. There's 
no clean-up. No water damage. No exten­
sive business interruption. 

Now Make Us Prove It 
We believe our Halon Fire Suppres­

sion Systems are the solution to a lot of 
serious fire problems. 

We've been 
designing and 
installing them 
for years. More 
systems than any 
other manufac­
turer. And we've 
perfected a num­
ber of different 
systems to pro­
tect all kinds of 
environments. 

Quite simply, they work. 
We make sure of that. Before we 

install them. And after. With the best 
after-sales back-up in the business. 

What's more you can't ever outgrow 
a F enwal s"ystem because they're modular 
in design. Easy to extend. 

Of course no one's ever bought any 
fire protection system· after reading a 
one-page ad. 

So we've prepared a special film 
which shows our system in action. 

It proves you can save your building 
without killing your business. 

To view "T.he Fireaters" just call us 
at (617) 881-2000. Or write Fenwal 
Incorporated, Ashland, Massachusetts 
01721. A Division of Walter Kidde & 
Company, Incorporated. 

Our local, service-

L 
oriented distrib­
utors are listed 
in the yellow 
pages under 
"Fire Protection". 

Nobody in the world has more experience in fire and explosion suppression systems. FM Approved- UL Listed 
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Maxell M-90 Data Cassettes 
end all read and write errors due to dropouts. 

We don't spot-check the M-90. We pains­
takingly examine each and every one. 

Sure it takes more time, but it's worth it. 
We developed a memory system-data 
handling cassette that makes sure your clever 
thinking stays just as clever. 

All Maxell M-90's are inspected and 
certified to insure dropout-free operation. 
And our new low-resistance, static-free binder 
protects reliability, pass after pass. 

The cassette shell is made with tough, 

high impact resistant styrene. The four carbon 
impregnated guide rollers make tape guidance 
errors almost non-measurable. 

Basically, the M-90 is the best data 
cassette made. It gives you the chance to run 
ahead of the pack (where you want to be). 
Or don't use it and then wait for dropouts to 
leave you with hay on your face. 

Maxell Corporation of America, 
Moo~achie, N.J. 07074. Avail-maxell 
able In Canada. Q!> 
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EFTS Slide Show 
A slide presentation, "Introduction to 
EFTS," consisting of 80 slides (35mm) 
and a 30-page narrative, can serve as 
the core of an EFTS training program. 
The focus is on major electronic trans­
fer activities such as automated clear­
inghouses, manned and unmanned 
teller facilities, point-of-sale terminals, 
and automated teller terminals. Price: 
$50 to ABA members, $75 to nonmem­
bers. AMERICAN BANKERS ASSN., 1120 
Connecticut Ave., N.W., Washington, 
D.C. 20036. 

Computer Networks 
Computer Networks, a journal to be 
published six times a year, will cover 
all forms of distributed computation 
and information systems. With empha­
sis on the practical aspects of network­
ing, articles sought will cover design, 
implementation, and operation of net­
works, as well as associated non-tech­
nological issues in the social, legal, 
economic, and management areas. The 
first issue is scheduled for late this year. 
Individual subscription: $251 yr.; insti­
tutional subscription: $501 yr. NORTH­

HOLLAND PUBLISHING CO., 52 Vander­
bilt Ave., New York, N.Y. 10017. 

Theoretical Computer Science 
The first volume of Theoretical Com­
puter Science, a journal "that while 
remaining mathematical and abstract 
in spirit ... derives its motivation from 
the problems of practical computa­
tion," consists of four issues in one. 
The journal will cover theories of 
automata and formal languages, as 
well as areas like the formal semantics 
of programming languages and the 
study of algorithms. The editor is M. 
Nivat of Paris. Subscription: $43.95. 
NORTH HOLLAND PUBLISHING CO., P. O. 
Box 211, Amsterdam, The Nether­
lands. 

Point-Of-Sale News 
An information service, "Datapro Sur­
veys Point-Of-Sale," reports on cur­
rently available pos systems and 
equipment. Categories include func­
tions, equipment, applications, the 
market, selection of equipment, inte­
grated systems, and pos manufactur­
ers. For 12 monthly issues in loose-leaf 
format plus unrestricted use of Data­
pro's "dial-up inquiry service," the sub­
scription rate is $230. DATAPRO RE­

SEARCH CORP., 1805 Underwood Blvd., 
Delran, N.J. 08075. ~(-

DATAMATION 
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Now you see it, Now you don't. 
A CRT image is like puppy love. Nice while it lasts, 
but over before you can enjoy it. 

Sooner or later, someone will want permanent 
copy from your CRT. Perhaps he needs a waveform 
record for his log. Or a copy of a computer-gen­
erated design. Or a graph with alphanumerics for 
a report. 

Produce that ready-to-read copy in just twelve 
seconds. Produce it at low operating cost with a 
machine that has an MTBF in excess of 3,000 
hours, and a paper that costs one-fifth as much as 
dry silver paper. 

The machine, a standard 
Versatec printer/plotter with 
a computer and a CRT 
controller, does a lot. 
Serves up to four CRTs. 
Doubles as an on-line 
computer printer/plotter 
with printing speeds up to 
1000 lines per minute. 
Plots up to 2.4 inches per 
second. And it does all 
these jobs without im­
pact. Quietly. Reliably. 
Economically. 

You get a better 
CRT copy. High contrast 
graphics, produced by dual 
array electrostatic writing, 
are actually enhanced. You 
don't lose detailed infor-

mation. And the copy is truly permanent. No fade 
or deterioration like silver paper. 

If you have a Tektronix display terminal or other 
popular CRT, we can supply a complete output 
package designed for your system. 

~ --VERSATEC V Making information visible 

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

Send me complete information about the Versatec 
electrostatic printer/plotter that also makes hard 
copy from CRT displays. 

My special interest: 
o Permanent copy from CRT display 
o Line printing 
o Plotting 
o Plotting software 

My computer: _____ My CRT: ____ _ 

Name ______________ _ 

Telephone _____________ _ 

Company 

Address ______________ _ 

City ______ State ___ Zip __ _ 
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The case for 
Tape Management Software. 

Processing efficiency and productivity 
have probably never been more important 
than they are today. And tape manage­
ment snarls are the biggest thieves of effi­
ciency and productivity. 

Manual tape management-labelling, 
logging, controlling-is costly, requiring 
time-consuming handwritten records. 
Even then, tapes are lost or scratched 
-and you pay that price, too. In time, 
money, and headaches. 

UCC ONE Tape Management Software 
eliminates these costly handwritten 
records and the costly mistakes they 
breed. UCC ONE manages your tapes, 
protects valuable data from loss or 
destruction, and provides real-time tape 
status. 

In short, UCC ONE means better control 
and greater efficiency. And, if you're con­
sidering MSS, effective tape management 
will be required before the conversion in 
order to insure smooth, error-free change­
over and continued operation. 

The case for tape management soft­
ware: It's never been stronger than it is 
right now. 

UCC 

o Please send me more information on: 
DM0875 : 

D Have someone call me about: 
D GCC ONE (Tape Management Software). 
D GCC TWO (DOS under OS). Lets you run DOS programs under 

OS control without reprogramming. Puts you in charge. Saves 
time. money. Prevents confusion. 

D GCC SIX (PDS Space Management). Automatically inventories 
and controls OS disc space. Eliminates PDS compression. 
Minimizes disc investment. Saves programmer and 
machine time. 

D GCC TEN (Data Dictionary/Manager). For IMS users. this 
system centralizes. controls data definitions. provides powerful 
cross reference features. automatically generates data base 
control statements. facilitates new systems design. 

D GCC FIFTEEN (Restart Management System). Saves hours 
on restarting OS jobs. Simple. sophisticated software 
automatically corrects OS catalog. GOG biases before you 
rerun or restart. 

D GCC FCS (General Ledger/Financial Control System). A 
powerful financial system incorporating General Ledger. 
Budgeting. Cost Allocation and Responsibility Reporting and 
Foreign Currency. Over 100 installations. 

Name ________________________________ __ 

TitIe _______________________________ _ 

Company_-..,-_________________________ __ 

Address ____________________________ _ 

City/State/Zip ___________________________ _ 

Telephone _____________________________ _ 

Mail to GCC. Operating Software 
P. O. Box 47911 

Dallas. Texas 75247. 
Or call (214) 637·5010 

When you have 
the best people, you 

have the best 
product. 

UNIVERSITY COMPUTING COMPANY 
7200 Stemmons Freeway • P.O. Box 47911 • Dallas, Texas 75247 
A Wyly Company 
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Data General announces 
the one thing that may have kept you 

from communicatingwith us. 

F or years, Data General has been the 
company people have come to for basic 
communications networks. Because 
we've always made our computers, 
peripherals and software completely 
compatible with each other. 

Now you can come to Data General 
if you want to build big, complex 
networks. 

Because now we have the com­
munications controller board you see 
here. The DCU/50 (Data ControllIDit). 

The DCU is designed to work in 
terminal, switcher, concentrator and 
front end systems. It takes care of line 
control and all the character processing. 
Which leaves the computer free to 

support communications message 
processIng. 

The DCU is programmable and 
driven by our real-time operating 

systems. So you can define your 
own protocols. 

Or you can use our 
Data General teletypewriter 

and BISYNC protocols. And 
you can mix your protocols and line 

types any way you want. 
Together with our high density 16, 

8, and 2 line synchronous and asyn­
chronous multiplexers, the DCU gives 
you direct memory access for ex­
tremely high throughput, with minimal 
systems overhead. 

And when you need more speed 
and more lines, you won't have to throw 
out anything. You can add on to what 
you already have. 

F or example, you can start off in­
terfacing our multiplexers directly to 
the computer. And later on, plug in 
the DCU. 

Which means no matter how big or 
small you want your network to end up, 
you can start off communicating with 
Data General. 

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

Data General Europe. 15 Rue Le Sueur. Paris 75116. France. Data General Australia. Melbourne (03) 82-1361 /Sydney (02) 908-1366. 
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Talk to us about Couplers 
There is only one leading manufacturer of 

acoustic couplers - Anderson Jacobson, Inc. In 
1967 we produced the first commercially ac­
cepted coupler, the ADC 260. Today we produce 
the A 242, successor to the ADC 260, along 
with the AD 342 and the ADAC 1200 - the only 
1200 baud coupler with proven reliability. 

If your requirement calls for the best acous­
tic coupler available, there is only one choice, 
Anderson Jacobson. You get quartz crystal accu­
racy, patented acoustic cups and a unique band-

Model ADAC 1200, 

pass filter that gives exceptional noise immunity 
... and that's just the start. 

Whether you're an OEM or an End-User, 
we have the answers to your acoustic coupler 
questions. For more information, just write or 
phone. 

Model A 242 

-=- ANDERSON 
IaiI JACOBSON 
1065 Morse Avenue • Sunnyvale, CA 94086 • (408) 734-4030 

Originate Acoustic Data 
Coupler 

1200 Baud Acoustic Data Coupler 

(Also available in 
an originate/answer 

version-the Model AD 342) 
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Realize growth and challenge in a dynamic 
and expanding state of the art environment. 
Join the analyst staff of one of the country's 
largest financial institutions. Involvement is wide rang­
ing-you'll be working on new technology systems sup­
ported by two 370/168's under OS/VS, CICS, TCAM, 
Video 370, supporting large terminal networks-with 
front end processors. Immediate openings include: 

JR. ANALYST 
Salaries low·mid teens 
2·3 years EDP experience 
Less than 1 year analyst expo 

SYSTEMS ANALYST 
Salaries mid·teens 
2·5 years EDP experience 
1·3 years experience in new development 
as an analyst 

SENIOR ANALYST 
Salaries mid tp hi~h teens 
3 years plus experience as an analyst 
At least one year telecommunications 

Our managers are developed from within, and there are 
ample opportunities to move into various specialized 
systems functions and/or the more traditional banking 
roles. Previous banking experience is not required. De­
gree preferred. For immediate consideration call collect 
(312) 828-6495 or send resume and salary history in con­
fidence to: Mr. Bill Hammond, Professional Placement. 

CI ~~~!;.!!r.~!;;,,~,~~ 
231 S. LaSalle Street 

Chicago, Illinois 60693 
An Equal Opportunity Employer 

Evan Webster's 
Kno\N& About 
GUEST 
OUEST (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, 
ln1erviewing 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. Ouest is presently searcfiing 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 Ouestsystem. 

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 
~I'e'onnel 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· 
tlon and opportunitieS (and relates tnose 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 ~:!!!~~~'-~!~~1~2~4!~B@ 
Baltimore: (301) 265·1177. Phi/adel hia: 215) 667-3322 
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ONLY ALL OF THE ABOVE 
CAN OFFER ALL OF THE BELOW: 

General Automation's new family 
of low-cost, expandable remote batch 
terminals offer more capabilities than 
any competitive systems produced by 
any terminal or minicomputer 
manufacturer anywhere. 

Here's what we mean by 
capabilities: 

Talk to any computer. 
Our software emulator packages 

make our terminals multi-lingual. 
They can talk to IBM 360/370 HASP 
or 2780 work stations. They'll also 
emulate a Control Data User Terminal. 
Or a UNIVAC 1004 system. 

Data spooling included. 
Our disk-based emulator packages 

have data spooling. Which saves you 
transmission time. Which saves you 
money. 

More operating systems. 
Most RBTs have one or two 

operating systems. Ours have three. 

Including Free Standing (FSOS), Disk­
Based (DBOS) and Real Time (RTOS) 
operating systems. 

Name your configuration. 
We can provide any hardware 

configuration, including any kind of 
peripheral equipment you could ask 
for. Our RBT family consists of three 
basic communications systems (base 
prices range from $19,500 to $30,000): 

RBT-1 is an intelligent batch 
communications terminal used for 
entering, transmitting and receiving 
data between a remote location and a 
central computer. 

RBT-2 combines communications 
terminal capabilities with a batch­
oriented satellite data processing 
system. 

RBT-3 is a complete communica­
tions system plus multi-programming­
oriented stand-alone data processing 
system offering concurrent batch and 
real-time operations. 

Communicate with an expert. 
General Automation didn't get 

into the communications business 
yesterday. We are already the major 
supplier of minicomputer systems for 
front end processors, distributed data 
systems,Telex message switching 
systems and P ABX control systems for 
the world's largest international com­
munications companies. We're also the 
number one solver of tough commun­
ications problems in more than a dozen 
different industries. 

We provide virtually everything 
you need to build or expand a data 
communications system. We can show 
you the best ways to get the most out 
of your communications dollar. 

Give us a call at (714) 778-4800. 
Or write to one of the addresses below. 

COMMUNICATIONS symMS BY 
GENERAL AUTOMATION 

HOME OFFICE: 1055 South East Street, P.O. Box 4883, Anaheim, California 92803. Telephone (714) 778-4800. 
EUROPE: General Automation, S.A., 24 me du Sergent Bauchat, 75012 Paris, France. Telephone (1) 346/7973. CANADA: G.A. Computer Ltd., Ontario. 
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Granted, our new ADM-3 is basic. Especially if 
you compare it with all the smart video terminals 
around (our ADM-lor -2, for example). But the 
$995 unit price puts it into a different perspective. 

As simple as it is, the ADM-3's one-card brain 
can help you move a lot of data. And it's compatible 
with most popular computers. That means, it fits 
all kinds of applications. Including yours. 

Here's what you get for $995. 12" diagonal screen. 
Full or half duplex operation at 11 selectable data 
rates. Bright, easy-to-read characters - 960 or 1920,* 
displayed in 12 or 24 rows of 80 letters. 59 data 
entry keys arranged like on a typewriter which 
keeps operator training short 
and basic, too. What's more, our 
ADM-3 is alert. It says "beep" 
w hen you come to the end of 
a line. The rest of the time, it 
just keeps cool and quiet. 

Our DUMB TERMINAL 
also offers you room for 

I< 1920 Characters is an option 
available at additional cost 

4'.tI'I# 

11II 

improvements. Its RS 232C interface extension port 
lets you hook up hard copy printer, magnetic tape 
recorder or additional (smarter) data terminals. 
And with a few options, you can make our ADM-3 
answer back. Increase its vocabulary by adding 
upper and lower case. Transmit and receive inde­
pendently selectable rates. Even enter just numbers 
on a numeric key pad. 

After counting all its limited blessings, you have 
to admit one thing: you simply couldn't ask for more 
for $995. At this low level, you can afford to order 
a dozen or more DUMB TERMINALS (and buy 
them at our even lower quantity discount price). 

'.'16"· ...... 

\\\\ 
DUMB TERMINAL. 
SMART BUY. 
LEAR SIEGLER, INC. 
ELECTRONIC INSTRUMENTATION 
DIVISION DATA PRODUCTS 

®. 
714 N. Brookhurst St 

tS~ -I Anaheim, CA 92803 
Telephone: 

(R) (714) 774-1010 

, , ,. 
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1975 Computer 
Salary Survey-

Yours Free! 
__ .~..=.=_-...o.=-__ 

Digest Of -<: .... 
~p.uter Opportunities 

The next step 

Do you know how much money your colleagues 
make for doing the work you do? Do you know 
which computing skills are most lucrative? Do 
you know how to get a better position? 

Source Edp does. And we'll share what we know 
with you. Our ninth annual salary survey and 
career planning guide, "The Next Step," 
compiles salary data received from over 15,000 
computer professionals. We add to that advice 
developed over our thirteen years of computer 
recruiting experience: danger signals that mean 
you should start looking for a new position, 
mistakes to avoid, strategy in career planning. 
You'll also receive the "Digest of Computer 
Opportunities," our periodic supplement listing 
positions available right now in every part of the 
country. 

Source Edp is the largest nationwide recruiting 
firm devoted exclusively to computer 
professionals. We offer "The Next Step" as a 
service to people like you. Fill out the reader 
reply card and we'll ~end you one absolutely 
free. Or write: 

Source Edp 
Corporate Headquarters 
100 South Wacker Drive 
Chicago, Illinois 60606 
312/782-0857 

source (::edP 
REGIONAL OFFICES: 
ATLANTA 404/634-5127 
CHICAGO 312/782-0857 
CLEVELAND 216/771-2070 
DALLAS 214/638-4080 
DETROIT 313/352-6520 
HOUSTON 713/626-8705 
IRVINE, CA 714/833-1730 
KANSAS CITY 816/474-3393 
LOS ANGELES 213/386-5500 
MINNEAPOLIS 612/544-3600 
NEW YORK 212/682-1160 
NEW ORLEANS 504/523-2576 
NORTHFIELD, IL 312/446-8395 
OAK BROOK, IL 312/323-8980 
PALO ALTO 415/328-7155 
PHILADELPHIA 215/665-1717 
SAN FRANCISCO 415/434-2410 
ST. LOUIS 314/862-3800 
UNION, NJ 201/687-8700 
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A Growing Place 
for Professional 

People 
NCR's Retail Systems Division in 
Cambridge, Ohio has an opening 
for a senior software engineer 
available immediately. We are 
growing because of our basic ap­
proach to people. We believe that 
you are an individual and that 
career paths should reflect your 
individual potential. At RsD you 
have the opportunity to continue 
your professional career, to pur­
sue your own special interests and 
to use all your background and 
experience because we offer an 
ever-growing diversity of profes­
sional opportunities. 

SENIOR SOFTWARE 
ENGINEER 

Contribute to Advanced Development 
Group investigating future hardware and 
software systems for retail products. Par­
ticipate in projects studying the distribu­
tion and maintenance of software in micro­
processor based networks, or evaluating 
system software and storage technologies 
for supporting file-oriented systems. Re­
quired are a BS in Computer Science, 
Electrical Engineering or related area (MS 
highly desirable) and 4+ years experi­
ence in the design, implementation, and 
use of several of the following: higher level 
programming languages, compiler and ex­
ecutive systems, information storage/re­
trieval systems, computer networks and 
communication systems, and retail systems. 
Experience with real-time software, model­
ing, and simulation is highly desirable. 

This position represents a substan­
tial and challenging opportunity 
for you to extend your professional 
career. 50 why not grow along 
with us. 

If you qualify, send resume, includ­
ing salary history and require­
ments, in complete confidence to: 

Ms. Jan S. Leftwich 
Professional Placement 
Retail Systems Division 

NCR Corporation 
Box 728 

Cambridge, Ohio 43725 
Phone: 6141439-0289 

An Equal Opportunity Employer 
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"You need good 
EDP personnel 
more than you ever 
needed them before:' 
The next time you need a 
competent programmer, systems 
analyst, data processing manager, 
or other EDP personnel, call a 
Robert Half specialist. 
EDP & Financial Personnel Specialists 
Albuquerque, 2201 San Pedro N.E. . .... (505) 266·5557 
Alexandria, Va., 5001 Seminary Road .... (703) 931-3600 
Allentown, 1401 Cedar Crest Blvd ....... (215) 439-1506 
Atlanta, 3379 Peachtree Road N.E. . .... (404) 233·2416 
Baltimore, The Quadrangle-Cross Keys ... (30t) 323-7770 
Boston, 140 Federal St ............. (617) 423-6440 
Buffalo, 1310 Liberty Bank Bldg ....... (716) 842.lJ801 
Charlotte, 4801 E. Independence Blvd. . .. (704) 535-3370 
Chicago, 333 N. Michigan Ave ......... (312) 782-6930 
Cincinnati, 606 Terrace Hilton ........ (513) 621-7711 
Cleveland, 1367 E. 6th St ............ (216) 621-0670 
Columbus, 88 E. Broad St ........... (614) 221-9300 
Dallas, 2001 Bryan Tower ......... : . (214) 742-9171 
Denver, 2 Park Central ............ (303) 629-1010 
Detroit, 670 Honeywell Center, Southfield. (313) 559-1212 
Encino. Ca ... 16661 Ventura Blvd ........ 12131995-0701 
Hartford, 111 Pearl St .............. (203) 278-7170 
Houston, 1200 Central Nat'l Bank Bldg .... (713) 228-0056 
Indianapolis,921 East 86 St. ......... (317) 253-5545 
Kansas City, Mo., 127 West 10th St. ..... (816) 474-4583 
Lancast~r, Pa., 8 North Queen St. ....... (717) 299-5621 
Long Island, 420 Jericho Turnpike, Jericho. (516) 822-8080 
Los Angeles, 3600 Wilshire Blvd ........ (213) 386-6805 
Louisville, 680 South 4th 5t. ......... (502) 589-6657 
Memphis, 12 S. Main St. ........... (90t) 523·8950 
Miami, 1190 N.E. 163 St., No. Miami Beach. (305) 947-0684 
Milwaukee, 777 East Wisconsin Ave ...... (414) 271-9380 
Minneapolis, 80 South 8th St .......... (612) 336·8636 
Newark, 1180 Raymond Blvd .......... (20t) 623-3661 
New York, 330 Madison Ave .......... (212) 986-1300 
Oakland. 1330 Broadway ........... 14151763·4104 
Omaha, 7101 Mercy Road ........... (402) 397-8107 
Orange, Cal., 500 South Main St ........ (714) 835-4103 
Philadelphia, 2 Penn Center Plaza ....... (215) 568-4580 
Phoenix, 3225 North Central Ave ......... (602) 264-6488 
Pittsburgh, Gateway Towers ......... (412r471-5946 
Portland, Or., 1 S.w. Columbia . (503) 222-9778 
Providence, 400 Turks Head Bldg ....... (401) 274-8700 
St. Louis, 7733 Forsyth Blvd., Clayton ... (314) 727-1535 
San Diego, 525 B St. . ............ (714) 239-9001 
San Francisco, 111 Pine St. . ........ (415) 434-1900 
San Jose, 675 North First St .......... (408) 293-9040 
Scranton, 407 Connell Bldg ........... (717) 961-5821 
Seattle, 1215 Fourth Ave ............ (206) 624-9000 
Stamford, Ct., 111 Prospect St. ........ (203) 325-4158 
Tampa, 1311 N. Westshore Blvd ........ (813) 876-4191 
Washington, D.C., 7316 Wisconsin N.W .... (301) 652-1960 
Wilmington, 1102 West St ............ (302) 652-3244 

London, England, 17 Finsbury Square .... 01-638-4394 
Toronto, Canada, 15 Toronto St ........ (416) 868-1314 
Vancouver, Canada, 535 Thurlow St. .... (604) 688·7726 
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EDP 
PERSONNEL 

Join the 
Idea People! 

If Y9u are an EDP professional with a BS in Computer 
Science or equivalent and 1-5 years experience working 
with total business systems, we have some excellent oppor­
tunities for you. We have positions throughout the Corpora­
tion for the following: 

• SYSTEMS PROGRAMMERS 
• $YSTEMSANAL YSTS 
• O/S SOFTWARE DEVELOPERS 
• PROGRAMMER ANALYSTS 
• APPLIED SOFTWARE DEVELOPERS 
• SYSTEMS ENGINEERS 
• PRODUCT & SOFTWARE SYSTEMS ANALYSTS 

These positions are available in Domestic Marketing, either 
in the field or at our Marketing Headquarters in Dayton, 
Ohio; in all of our thirteen divisions at various locations 
throughout the U.S.; and at our Corporate Headquarters. 

Select the area of work you feel your qualifications best fit, 
and write to: 

Mrs. Mariorie L. Jones, Director 
Corporate Executive & Professional Recruitment 

NCR Corporation 
Dayton, Ohio 45479 

An Equal Opportunity Employer 
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I~I Technical 
Publishing Company 

Arthur L. Rice, Jr., Chairman of the Board 
James B. Tafel, President 
Gardner F. Landon, Exec. Vice President 
Calverd F. Jacoblon, Financial Vice President 

and Treasurer 
Thomas A. Reynolds, Jr., Secretary 
M. Jay Turner, J",., Director of Circulation 
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) 661-5.coo 
New England District Manager & Vice President 
Warren A. TibbeHs: Manchester, N.H. 0310" 

112 W. Haven Rd. 
(603) 625-9498 

Midwest District Manager 
John M. Gleason: Chicago, III. 60606 . 

205 W. Wacker Drive 
(312) 346-1026 

Western Manager and Senior Vice President 
Hamilton S. Styron: Los Angeles, Calif. 90035 

1801 S. La Cienega Slvd. 
(213) 559-5111 

District Manag.r 
Alan Bolt', Jr.: Los Angeles, Calif. 90035 

1801 S. La Cienega Blvd. 
(213) 559·5111 

Western District Manager 
James E. Filiatrault: Mountain View, CA 94043 

2680 Bayshore Frontage Rd. 
Suite 101 
(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, Pinn.r 

Germany, Austria, Eastern Europe 
Fritz Taeuber 
Solteauer Strasse 85 
0-314 lueneburg 
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Tel: (041 31) 3 1934 
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32 rue Desbordes Valmores 
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France 
Tel: (1) 2889022 
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Shigeru Kobayashi 
Japan Advertising Communications, Inc. 
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3-13 Ginza 7·chome 
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Plant Engineering Pollution Engineering 

Power Engineering Purchasing World 

Research/Development Consulting Engineer 
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PROGRAMMERS AND ANALYSTS 
Free Employment Service 

Serving Northeast, Southeast and Midwest U.S. 
• Scientific and commercial applications 

• Software development and systems programming 

• Telecommunications 

• Control systems 

• Computer engineering 

• Computer marketing and support 

Call or send resume or rough notes of objectives, salary, location 

restrictions, education and experience (including computers, models, 

operating systems and languages) to either one of our locations. 

Or check the reader service card for a free sample resume. We will 

answer all correspondence from U.S. citizens and permanent resi­

dents and will guarantee our best efforts in a professional and 

ethical manner to all qualified applicants that we think we can 

help. Our client companies pay all of our fees. 

RSVP SERVICES, Dept. M 
Suite 700, One Cherry Hill Mall 
Cherry Hill, New Jersey 08034 
(609) 667-4488 

RSVP SERVICES, Dept. M 
Suite 300, Dublin Hall 
1777 Walton Road 
Blue Bell, Penna. 19422 
(215) 629-0595 

RSVP SERVICES 

Employment Agency for Computer Professionals 
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Let your computer experience bring you a more meaningful 

career on the beautiful San Francisco Peninsula. 
The Institute for Advanced Computation is seeking an outstanding computer 
technologist to manage its huge ARPANET array-computer complex at the 
Ames Research Facility. If you're a take-charge individual ready to lead an 
elite group of aggressive, highly motivated technologists involved in billion 
bit processors, laser memories and groups of resource management computers 
feeding a wide band network linking arrays of super computers throughout 
the country, we want to talk with you. You should be a highly motivated 
leader who: 

• Understands systems software and hardware 
• Thinks of dozens of PDP-II 's as subroutine and arrays of computers 
• Understands advanced architectures involving huge parallel processors 
• Has the talent to manage the maintenance and operation of a continuously 

operating facility 

You will be a member of the Institute working for a NASA contractor charged 
with providing computational resources capable of solving problems in a 
variety of disciplines that span global weather prediction, computational 
fluid dynamics, and digital image processing. 
You should have demonstrated successful responsibility for operating a major 
computer complex that includes groups of large commercial computers and 
have advanced degrees in technology, preferably including a degree in com­
puter science from a leading university. 
To embark on a more meaningful career now, please forward resume with 
salary history in confidence to: Dept. IDA 

INSTITUTE FOR ADVANCED COMPUTATION 

September, 1975 

Mr. Donavin Dressler 
1095 E. Duane Avenue 
Sunnyvale, CA 94086 

An Equal Opportunity Employer. 

CONFIDENTIAL ... 
FEE PAID OPPORTUNITIES? 

Romac 
has them. 

Romac professionals bring the "right people" 
together in Data Processing, Accounting 
and Banking. Our 14 Romac partners have 
experience at I BM, Honeywell and many 
national accounting firms. They'll offer you ... 
more options. 

Always in confidence, Always fee paid 

BOHAC 
& ASSOCIATES/Personnel Consultants 

Contact Romac & Associates, President H. B. Dunn at 125 High St., 
Boston, Ma., 02110, for transmission to our network Partners in 
Manchester, Portland, Hartford, New Haven, Stamford, Rhode Island, 
Buffalo, Rochester, Syracuse, Wellesley Hills, Ma., Boston, Washing­
ton, D.C., Charlotte and Atlanta. 

WHAT IS YOUR TRUE WORTH? 

JOB OPPORTUNITIES 
BULLETIN 

Associates represents the nation's largest and most re­
spected professional placement service. Our close relationship with 
the nation's finest firms generates continuous career opportunity 
information and allows us to confidentially present your qualifica­
tions to those at "decision-making" levels. 

Our bulletin, published quarterly, listing av.ailable opportunities in 
the Systems & Data Processin::j field is available free of charge and 
will be mailed to yo~r hom~ upon your request. 

For your free bulletin, without any obligation, circle reader service 
card #115. Please USE HOME ADDRESS ONLY! 

CONFIDENTIAL 
PLACEMENT SERVICE 

If you desire immediate assistance in locating an opportunity con­
sistent with your objectives (professional/financial/geographic), 
CALl OR WRITE TODAY. A member of our staff of SYSTEMS & 
EDP SPECIALISTS will reach you by telephone to discuss your 
objectives and how we might help you satisfy them. A resume, 
or some details of background, will be appreciated. 

Remember: Our client firms are located from coast to coast and 
assume all expenses (agency fee, interviewing & relocation). 

E. W. MOORE 
Executive Vice President 

CADILLAC ASSOCIATES, INC.* 
32 West Randolph St. Chicago, III. 60801 

Financial 6-9400 

*"Where More Executives Find Their Positions Than Anywhere 
Else in The World." 
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This forum is offered for 
readers who want to express 
their opinion on any aspect of information 
processing. Your contributions are invited. 

COMPUTER NETWORKS iiiiiiiiii' iiiiiiiiiiiiiii~iiiiiiiiiiiiiiiiiiiiiiiiiiiiii 
The International Journal of Distributed the foru m 
Informatique 

Editor-in-Chief: PHILIP H. ENSLOW JR. 

Scope: 
Our society is undergoing important changes due to the 
rapid introduction and expansion of new communications 
concepts. Among these, none is affecting more funda­
mental changes than computer networks. These new 
systems and their application raise technical, economic, 
social, legal, and regulatory questions at a rate that taxes 
the ability of human institutions to consider them. Yet no 
regularly scheduled journal is gathering information on 
these issues in a form which is both timely and interesting 
to specialists and useful to others involved with the 
subject. 

Computer Networks will be a journal devoted to the 
publication of material on the broad range of subjects 
that relate to all forms of distributed computation and 
information systems. Emphasis will be given to articles 
reporting on studies and experience addressing practical 
aspects of networking. The journal will provide a forum 
for the presentation and discussion of the many social, 
legal, economic management, and technical issues in­
volved. All types of articles will be considered for publi­
cation in the journal. Articles may cover design, imple­
mentation, and operating of networks as well as the 
associated non-technological issues. Notes on appli­
cations techniques, descriptive articles, surveys, and 
tutorial papers are acceptable if they are deemed to be 
of reference value. Short notes on current projects as well 
as selected bibliographies will also be considered for 
publication. 

Computer Networks should appeal to all who design, 
implement, maintain, manage, or just want to learn about 
distributed information systems. Those interested in the 
social issues and impacts of computer networks will also 
find this journal appealing. 

Subscription information: 
Computer Networks will be published in volumes of 6 
issues ( approx. 500 pages per volume); one volume per 
yeaL 
Individual subscriptions: US $ 25.00/0fl. 60.00 post-paid 

Institutional subscriptions: US $ 47.75/0fl. 112.00 post 
paid 

~---------------------, • • Datamation 
North-Holland Publlshmg Co. 
attn. Mr. O. Malt 
52 Vanderbilt Ave., New York, N.Y. 10017, U.S.A. 

Computer Networks 

Please note my subscription as checked below 
o individual subscription. U.S. $ 25.00/0fl. 60.00 (postpaid) 
o institutional subscription, U.S. $ 47.75/0fl. 112.00 (post­

paid) 
o Please send me a specimen copy. 
o Check enclosed: ................................ 0 Please bill me 

Name: .................................................................................... . 
~ 

Address: ................................................................................. ;; I L _____________________ ~ 
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EFT And The 
Prospects For 
Individual Privacy 
"The mischiefs of the various experiments which had been 
made were now fresh in the public mind, and had excited 
the disgust of all the respectable part of America .... 
Paper money can in no case be necessary. Give the 
government credit, and other resources will offer. The 
(currency) power may do harm, never good." 

Oliver Ellsworth 
Debates in the Federal Convention 

August 16,1787 

Despite the protests of Ellsworth and others, the proponents 
of currency quite obviously got their way at the Federal 
Convention. However, nearly 200 years later, arguments for 
eliminating paper money and similar substitutes for gold, 
though for different reasons, are enjoying renewed inter­
est-enough interest in fact to warrant a two-year National 
Commission on Electronic Funds Transfer (EFT), estab­
lished last October. 

The commission is expected to "conduct a thorough 
study and investigation and recommend appropriate admin­
istrative action and legislation necessary in connection with 
the possible development of public or private electronic 
funds transfer systems." One important area already ear­
marked for consideration by the commission is "the need to 
afford maximum user and consumer rights to privacy and 
confidentiality." 

The fact that "privacy" is on the EFT Commission's 
agenda is not particularly surprising. The broad-scale suhsti­
tution of electronic impulses for oLlr traditional means of 
monetary exchange wiIl result in an extensive flow of dig­
itized information. And part of that flow will be the finan­
cial transactions of people. Given the sophisticated tech­
nologies necessary to manage it and the type of information 
involved, there are sound reasons to suspect EFT will have 
some degree of impact, perforce, upon an individual's infor­
mational privacy. 

However, the suspicion of a threat to privacy plainly 
should not substitute for understanding the nature and 
extent of the threat. Yet I sense from discussions with many 
people, in both government and industry, a feeling that the 
privacy implications of the long term development of EFT 

are no different than the implications of existing personal 
recordkeeping systems. On the contrary, I think there are 
substantial differences which deserve more attention than a 
token nod .. 

The current environment 
The records in information systems that today are per-

ceived as a threat to individual privacy are maintained by 
organizations primarily for making determinations about 
people: eligihility for benefits, suitability for employment, 
compliance with tax obligations, propensity for crime, 
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OUR SHORT DROPS 
COULD BE AWHOLE 
LOT CHEAPER THAN 
YOUR LONG HAULS. 

If you're thinking of expanding 
your communications network, then 
a Cable & Wireless leased circuit 
system is what you need. If you're 

, already running a leased circuit 
there's more than a chance that if 
you let us look it over, we could 
make it a lot more cost-effective. 

And, if you're a company 
whose major interests are in the Far 
East or the Middle East we could 

certainly save you money. 
Cable & Wireless have the 

computer-switching centres which 
can pick up your messages and 
transmit them more cheaply. 

Our switching centre in Hong 
Kong, for instance, means that your 
traffic can be passed through there 
and routed on by a 'short drop' to, 
say, Tokyo and Manila at a tremen­
dous saving in cost against a 'Iong-

____ ---------:TOkyO 
=-=-::-':::--:-;~ __ -------.. Hong Kong 

Your 
office 

Your 
office 

:::::::=::---------__ Manila 

Singapore 

Tokyo 

~--_ .... Manila 

Singapore 

haul' system direct from your head 
office. 

Similarly, our switching centre 
in Bahrain can cut your costs iii the 
Middle East. 

But there's a lot more to it than 
that, and we'd like to explain it to you. 

If you think you'd like to listen, 
contact us at the address below. 
We'll send you literature, or have 
someone call. 

THE LONG HAUL. 
This system could be costing you 
much more than it need! 

THE SHORT DROR 
A Cable & Wireless leased circuit 
using short drops like this could cost 
you much less than you think! 

~CABLE& 
WIRELESS 

Keeps you in touch with the world. 

Cable & Wireless, International Commercial Dept., Mercury House, Theobalds Road, London WC1X 8RX. Tel: 01-242 4433. Telex: 23181. 
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NEW PORTABLE 
PRINTING KEY PUNCH 

Completely mechanical data recorder punches 
and prints simultaneously. Model 2629 Alphameric Print­
ing Key Punch encodes the full IBM 029/129 character 
set: 26 letters, 10 numerics and 27 symbols. Card auto­
matically advances after every punch stroke. 

Punch has six adjustable tab stops for automatic 
programming of spacing. Upper case printi'ng is sharp 

Send today 
for complete 
information on the 
2629 Alphameric Punch 
and other models (manual 
and electric) for punching 
Hollerith type holes into plastic 
tabulating, credit, 10 and badge 
cards. Special versions available. 
Rental programs available in US 
and Canada.Dealer and OEM 
inquiries invited. 

and clear. Thin plastic tab 
cards, aperture cards, 

and certain types of 
card sets (numeric 

punching only) can 
also be handled. 

MIDIA MANAGEMENT IVITIMI 

160 GOLD STAR BOULEVARD, WORCESTER, MASSACHUSETTS 01606 
A DIVISION OF BARRY WRIGHT CORPORATION 
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167 nanosecond 
multiply -add 

is a reality 
for your 
operating system. 
Controlled by a microprocessor <>,.~~ 

with writable control store, the 
AP-120B peripheral floating-point processor 
compliments your computer, giving direct access 
to real compute power ... 12,OOO,OOO floating-point 
calculations per second! 

"Computational power comparable to a CDC 7600 ... ," 
that's how our customers describe their AP-120B's. 

What can the AP-120B do for you? 
For information 
CALL TOLL FREE 

800·547·1885 
Delivery is 60 days 
or ask about our 
simulation package. 

• Leaders in floating-point hardware and array processors. 
• Installations world wide. 
• We service what we make. 

10520 S. W. eoscade BlVd., Portland, Oregon 97223 
Phone: (503) 62()'19BO TELEX: 360470 FlootPolnt Pli 
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the forum 
credit worthiness, etc. Organizations, in other words, are 
considered to maintain records for specific understood pur­
poses. For government agencies, the information collected 
about people is supposed to be directly related to the 
agency's mission. 

As a consequence of this postulated relation between 
records and organization, an important assumption is that 
the organization is responsible and accountable for the 
handling of its records. Legislation like the "Fair Credit 
Reporting Act of 1970" and the "Privacy Act of 1974" 
actually make certain organizations liable for misuse of an 
individual's record and accountable to the individual. 

Moreover, the legislative history of the Privacy Act un­
derscores the fact that a major perceived threat to an 
individual's informational privacy in such systems of rec­
ords is the collection of data by an organization for one 
purpose and then the sharing of the information with a 
second organization for another purpose. This practice of 
sharing or "dissemination" is believed to weaken materially 
an individual's ability to hold an organization accountable 
for the flow of identifiable information about himself. 

The EFT environment 
In a future, fully integrated EFT environment, responsibil-

ity for personal information and accountability to an indi­
vidual, who is the subject of an identifiable record, may be 
difficult" to pinpoint. The recorded information about an 
individual will represent transactions and, therefore, sharing 
of information among organizations will be the norm, not 
the exception. 

For example, if an individual who lives in Washington 
travels to San Francisco and purchases something in a 
department store, by his action he creates a record. Who is 
responsible for this record? The department store? The local 
bank serving the department store? The individual's bank in 
Washington? The owner of the EFT network connecting the 
banks? All of them, or perhaps, none of them? 

In addition to the major problem of fixing responsibility 
and maintaining accountability, potential secondary uses of 
an EFT information flow may be troublesome. To help 
envision such secondary uses consider first the operational 
aspects of EFT transactions which make a secondary use not 
only possible but also appealing. At the moment a transac­
tion is recorded by a point-of-sale terminal, information 
would presumably be captured in a form directly usable 
without the intermediate steps associated with, for example, 
credit cards. Add to this the frequency of financial transac­
tions, and the resulting routine flow of information would 
be a "real-time" record of events which would parallel, 
closely 'a major portion of an individual's experiences. 
Therefore, these "electronic footprints" could certainly be 
helpful for locating and tracking individuals for a variety of 
purposes, which implies its potential for surveillance and 
social control should not be dismissed lightly. And it is these 
secondary uses which 'perhaps represent a more substantial 
threat to individual privacy in an EFT environment. 

Although the present state of EFT development is frag­
mented, it should not be too difficult to project the potential 
for abuse of a national, fully integrated EFT system. Recall 
the recent revelations by AT&T that millions of telephone 
conversations were monitored to catch a few thousand 
"phone freaks." Or consider the recent testimony of William 
1. Cotter, chief postal inspector, who defended the mail 
surveillance conducted by the Postal Service "for the Agri­
culture Dept., Navy, and dozens of other government de­
partments on the grounds they are law enforcement 
agencies." 

Nor are we seemingly in need of government "missions" 
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We asked 
Control Data 

to help us prevent 
data loss by 
supplying "worry-free" 
DISK PACKS for our 
3330-Type drives.* 

They did it. 
(and backed them with 

a lifetime warranty) 
*Control Data supplies Toyota and many other major com­
puter users with warrantied worry-free Disk Packs by testing 
each Pack to specs tighter than industry standards. For 
details, call collect (612) 853-7600. Or return the coupon. 

Mr. R. F. Carlton, Product Manager Business Products, 
Control Data Corporation, Dept. 0-95 
P.O. Box 1980 Airport Station 
Minneapolis, MN 55111 

Tell me about: 0 Model 879 Disk Packs for my IBM 3330 Drive, CDC 33301 Drive, or equivalent; 
o Model 882 "Double Density" Disk Packs for my IBM 3330-11 Drive. 

Name. _______________ Title' _________ _ 

I 
I 
I 
I 
I 
I I Company Address I 

I City <S §) CONTI\.OL DATA I 
I State Zip Phone CO~ORt\TION I L ____________________________ ~ 
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New design 
More features 
at $175 
More 
for the 
money ... 

Features 
• 13 easy to read LED's 
• Plug/unplug EIA cord 

• • • 

• Two pulse traps with selectable'±' 
triggering 

• Seven leads constantly mon ito red 
• Four strapple monitors 
• Battery and A/e powered (optional) 

The 921-T EIA interface tester. Send for 
detai Is. 

r.ilJ [JRTR 
32 FAIRVIEW AVENUE 
LITTLE SI LVER, NEW JERSEY 07739 
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BEEMAK TABCARD HOLDERS . 
FOR SYSTEM 3-80 COL.-51 COL. 

o RACKS - TRAYS - ACCESSORIES 

80 col. 

;:- , Holders with magnets or 
tl - - -~J~~ adhesive strip. Spring clips for 
'I !~~:_:::_! attaching to shelves. 
\;. --co" -.. -~lT-------------

. \' Racks made with any holder '. ~I _ ~ any size ..: configuration. 

Vinyl envelopes 
ava ila ble with 
adhesive back or 
magnets. Special 
sizes made to fit 
your needs. 

BP950 
for System 3 

-- - - - ------wnte for information -

- BEEMAK PLASTICS 
7424 Santa Monica Blvd., Los Angeles, Calif. 90046 Phone: (213) 876·1710 
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the forum 
to feed on an EFT information flow. Take for example the 
Parent Locator Service of HEW which is required by law 
after July 1 to begin using the record-keeping systems of the 
Social Security Administration and the IRS for tracking 
down fathers who do not meet their alimony and child 
support obligations. And speaking of IRS, consider EFT in 
light of the Supreme Court's recent decision in U.S. v. 
Bisceglia, which affirmed that the Internal Revenue Service 
has authority under Internal Revenue Code Sections 7601 
and 7602 to issue a "John Doe" summons to a bank or other 
depository in an effort to discover the identity of a person 
whose bank transactions suggest possible tax liability. 

In the dissenting opinion of Bisceglia, Justice Stewart, 
joined by Justice Douglas, observed the following: 

"Every day the economy generates thousands of sales, 
loans, gifts, purchases, leases, deposits, mergers, wills and 
the like which-because of their size or complexity-sug­
gest the possibility of tax problems for somebody. Our 
economy is "tax relevant" in almost every detail. Accord­
ingly, if a summons could issue for any material con­
ceivably relevant to "taxation"-that is, relevant to the 
general duties of the IRs-the service could use the sum­
mons as a broad research device. The service could use 
that power methodically to force disclosure of whole 
categories of transactions and closely monitor the opera­
tions of myriad segments of the economy on the theory 
that the information thereby accumulated might facilitate 
the assessment and collection of some kind of federal tax 
from somebody." 

Unfortunately, Justices Stewart and Douglas were the mi­
nority in this decision. The prevailing view of the Court, 
expressed by Chief Justice Burger, was the following: 

"Of necessity, the investigative authority so provided is 
not limited to situations in which there is probable cause 
in the traditional sense, to believe that a violation of the 
tax laws exists .... The purpose of the statutes is not to 
accuse, but to inquire. Although such investigations un­
questionably involve some invasion of privacy, they are 
essential to our self-reporting system, and the alternatives 
could well involve far less agreeable invasions in house, 
business and records." 

While I defer to constitutional authorities for a definitive 
view on the soundness of this opinion, frankly it strikes me 
as a poor rubric for preserving individual rights to privacy 
in any society, particularly one which is wired for an 
extensive electronic flow of financial information. 

One must conclude that the emerging EFT environment 
may indeed pose a real threat to individual privacy, though 
not simply because sophisticated technologies and personal 
information are involved. In sum, the real threat lies (1) in 
the potential erosion of organizational responsibility and 
accountability to the individual, and (2) in the potential 
secondary uses of the EFT information flow. 

Today we are rightly concerned with the promiscuous 
practices of bureaucratic organizations and the problems of 
placing clear limits on their use of personal information. 
EFT represents a rare opportunity to consider the social 
significance of a major innovation before it becomes com­
monplace. The National Commission on Electronic Funds 
Transfer has the charter to open this issue up for exhaustive 
study and public debate'. Let's hope they use it! 

-Christopher E. Heller 

Mr. Heller is program manager of the Office of Telecom­
munications Policy and is responsible for privacy and se­
curity projects. (The views he states in this forum are his 
own and not the U.S. Government's or OTP's.) 
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