
















































































































































































































































































































































































We have 
the compute, 

bool(s 
everyone 

else would 
like to have. 

At Addison-Wesley, we have a full 
range of books on every aspect of 
computer technology. From highly 
theoretical to downright practical. 
Books by some of the brightest names 
in the computer field. 
But we're not resting on past perfor­
mance. This year, among the titles 
we're publishing: 

THE MYTHICAL MAN MONTH 
AND OTHER ESSAYS IN 
SOFTWARE ENGINEERING, 
by Fred Brooks, 
(the story of the development of the 
IBM/360.) 

FREEDOM'S EDGE: THE 
COMPUTER'S THREAT TO 
SOCIETY, by Milton Wessel, 

TRAVELS IN 
COMPUTERLAND, OR 
INCOMPATABILITIES AND 
INTERFACES, by Ben Ross 
Schneider, Jr., 

and THE PROGRAM DEVELOP­
MENT PROCESS, by Joel Aron, first 
volume in the long awaited Systems 
Programming Series, sponsored by 
Addison-Wesley and IBM. 
If you'd like to know more about 
these books and all of our other titles, 
visit our display at the National Com­
puter Conference, May 6-10 in 
Chicago. Or circle the reader card 
number below and we'll send you a 
free brochure describing 22 of our 
computer bestsellers. 

Business & Professional Division 
ADDISON-WESLEY 

PUBLISHING COMPANY, INC. 
Reading, Massachusetts 01867 
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software 
&services __ 
Management Indecisions 
The Management Indecisions Simula­
tion System (MISS) provides lower-lev­
el management with a convenient 
means of modeling both the odds and 
degree of action-or inaction-in de­
cisions made by an organization's mid­
dle- and upper-class management strati­
fication layers. A random number gen­
erator is the primary module in MISS, 

supplying numbers used to weight in­
coming problems regardless of their 
complexity, severity, or the status or 
number of employees affected. This in­
sures that problems centering around 
the placement of a water cooler, for 
example, that are input to MISS, will 
receive the same amount of considera­
tion as pleas for salary increases. 

A second module in MISS is called 
THEY. Drawing on numbers also sup­
plied in random fashion by the genera­
tor, THEY interprets the numbers and 
makes recommendations as to the 
amount of attention that should be 
paid to the particular problem. In the 
case of the salary problem above, a 
"0" coming up in THEY would result in 
no output whatsoever, (thus saving pa­
per), while a "9" relative to the water 
cooler problem would typically result 
in THEY recommending that all water 
coolers be moved �i�m�m�e�d�i�~�t�e�l�y�.� 

Perhaps the nicest feature about 
MISS is that it isn't necessary to supply 
historical data on any company's data, 
as the developers claim that MISS out­
put correlates to observed decision pat­
terns "strikingly" well. The package is 
written in SPS (Symbolic Programming 
System) for the 1401 and requires 
only 128K words of memory. The ven­
dor is taking a "wait and see" attitude 
on developing versions for IBM'S 360 
and 370 computers until it is con­
vinced that these "radical new archi­
tectures are going to fly." COMPUTE 

NOEVIL, Chicken, Alaska. For infor­
mation: Dial 411 0 

We 
neeii 
you. 

If you can spend some time. even a few hours. 
with someone who needs a hand. not a handout. 
call your local Voluntary Action Center. Or 
write to "Volunteer;' Washington. D.C. !I» 
20013. 
The National Center for Voluntary Action .. 

SPLICERS 
Model 501 
PM Heat 
Seal Splicer 
is the best 
tape splicer 
on the mar­
ket. Splices 
any level 
paper tape 
oiled or un oiled as well as my I a r 
con t r a I tap e s for less than a 
penny per splice. 

Aluminum 
and Lexan 
reels in vari­
ous sizes. 
and also 

Vari ety of 
motor­
ized winder 
and rewind­
er devices 
for unat­
tended tape 
handling. 

special design reels to meet 
your unique requirements. 

EDITING 
PUNCHES 
Complete line of tape 
EDITING PUNCHES 
that not only 
punch codes 
but also have 
a splicing 
capability. 

SPEEDY-REEL 
The WINDER! 
CONTAINER that 

�!�.�-�,�.�,�.�~�_�~�.� quickly winds 
by hand 125' of 
perforator tape 
in seconds. 
Available in five 
colors and made 
of durable plas­
tic. 

CONTAINERS 

Pin lock containers-MAG Tape reels. mailer 
containers and shipping boxes-Clear Plastic 
containers for perforator tapes on slip rings 
PAPER TAPES • MYlAR CONTROL TAPES 
SlIp·RINGS • TAPE GAUGE 

Purchase Orders received before noon 
are sent out the same day. 

Circle the reader service code and receive 
our free catalog. 

COMPUTER ACCESSORIES 
CORPORATION 

211 New York Avenue Huntington. N.Y. 11743 
Tel: (516) 421-0929 
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If you miss IFIP '74 
you'll have to wait until 1977 

to catch up with 

184 

the rest of the world. 

The next trienniallFIP Congress will 
meet in Stockholm, Sweden during the week 
of August 5-10,1974. Everything will be 
under one roof. Both the technical program 
and equipment exhibition will be held at 
St. Erik's Fair, site of the 1972 Nobel Prize 
ceremony. It's a rare opportunity to share 
the world's progress in information 
processing. 

MEDINFO '74 at 
the same time and site. 

The First World Conference on 
Medical Informatics will run concurrently 
with IFIP. And you'll get a deep view of one 
of the most rapidly growing segments of 
your profession. 

The IFIP program 
and exhibits. 

Some 241 papers on specific 
subjects and recent advances will be 
presented. Plus 10 panel discussions 
exploring the present state of the art and 
current trends. To complete the information 
spectrum, there will be a wide range of 
hardware, software and other 
service-related exhibits. 

Devaluation 
sales opportunities. 

If you provide equipment or services 
to the information processing industry, 
you'll have fantastic sales opportunities. 
Recent dollar devaluations give your 
products greater sales potential in a rapidly 
grow,ing European market. And you'll 
find it at IFIP '74. 

You must 
book far in advance. 
If you want to see and be seen at 

IFIP, now is the time to sign up for 
participation. 

For registration and travel 
information write to: U.S. Committee for 
IFIP Congress '74, Box 426, New Canaan, 
Connecticut 06840. 

Exhibitors write to: 
Arthur Huff, IFIP '74 Exhibits Chairman, 
Bowery Savings Bank, 110 East 42nd Street; 
New York, N.Y. 10017 (212) 697-1414 

International 
Federation 
for. Information 
Processing 

DRTRMRTION 



April, 1974 

Just think of the money 
you could make ... the 
monev vou could save ... 
if you' had a Timesharing 
System that could operate 
for 1Oq: per terminal hour. 

You can. 
It's our BTl Model 

3000 In teracti ve Time­
sharing System. 

A system that's 
ideally suited to manage­
ment and administrative 
functions, engineering 
problem solving, educa­
tion, data collection, and 
has been field proven in a 
wide variety of dedicated 
applications such as 
dealer inventory, real 
estate, general ledger, 
and automatic ticketing. 
. You can operate up 
to 32 ports with this 
powerful system, using 
BASIC with many exten­
sions. The 3000 works 
with virtually all ASCII­
compatible terminals at 
user-selectable speeds 
from 100 to 2500 bps and 
has on-line storage capac­
ity up to 4 billion bytes. 

To see how you can 
turn a dime into a profit 
producer for your 
company, invest in a 
letter or phone call today. 
We'll send you full infor­
mation on the BTl 3000 
System. Or see us at the 
NCC Show (booths 
1023, 1122). 

BASIC Timesharing 
680 Almanor Avenue, 
Sunnyvale, CA 94086 
(408) 733-1122 
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Literature 
Specialized Carrier 
Southern Pacific Communications Co. 
(spcc), a wholly owned subsidiary of 
the major Southern Pacific railroad 
company, operates the U.S.'s largest 
privately owned communications net­
work. Originally designed for use by 
the railroad, the microwave-based sys­
tem extends 6,800 route miles. with 

SOUTHERN PACIFIC COMMUNICATIONS COMPANY 
The Network _ PROPOSED ..... IN PLANNING 

650,000 voice circuit miles and 350,-
000 miles of data circuits. Described in 
this 12-page brochure are the system's 
private-line services, which range from 
a single Teletype link to a complex 
interoffice communications system in­
cluding voice, facsimile, and high-. 
speed data. sPcc, San Francisco, Calif. 
FOR COPY CI RCtE 230 ON READER CARD 

CICS Users' Forum 
The CICS Information Interchange 
Newsletter, initially distributed to 600 

CICS users in the U.S. and Canada, is 
intended to be a forum for users' ideas, 
problems, and solutions. The first issue 
of the bimonthly newsletter (Jan. '74), 
about 25 pages long, contained articles 
on such subjects as: anticipated fea­
tures and performance of cIcsl VS, er­
ror recovery in on-line systems, and 
choosing between COBOL and BAL for 
CICS applications. ON-LINE SOFTWARE 
INC., Hackensack, N.J. 
FOR COpy CIRCLE 231 ON READER CARD 

DPMA Newsletter 
The Data Processing Management 
Assn.'s bimonthly newsletter, COMPU­
FAX, this month starts its second year 
of publication. The four-page, user­
oriented publication, aimed at top 
management, gives capsules of signifi­
cant news, developments, and trends in 
the computer industry. DPMA, Park 
Ridge, Ill. 
FOR COpy CIRCLE 232 ON READER CARD 

Crt Terminal Guide 
The Auerbach Guide to Alphanumeric 
Display Terminals, more than 330 
oversized pages long, includes techni­
cal reports and analyses of 47 of the 
most popular series of crt's on the mar­
ket. The report lists over 220 terminal 
models from about 50 suppliers, with 

"They don't break 
and 

are cheap" 

186 

That's straight talk from Dr. Arthur G. Snapper, 
Research Psychologist at Western Michigan University about 
the Tennecomp TP-1375 Microdek cartridge tape unit. 
o Dr. Snapper chose his tape unit to be used as a quick ~nd 
efficient paper tape replacement on minicomputer systems which 
control behavioral experiments. He needed reliabi.lity. Reliabi!ity is the 
characteristic customer surveys show to be the single most Important 
consideration in the purchase of a cartridge tape unit. And we're 
happy to say reliability is ranked right at the top by Tennecor~1P tape 
unit owners ... along with ease of interfacing, easy operation and 

good service. 0 The Tennecomp car­
tridge tape unit owner knows what he's 

TP-1375 Microdek talking about. Ninety percent of Micro-
dek Minidek and Doubledek purchasers 

Minidek 

ope'rate the units themselves. So they're 
pretty vocal about what works an~ 
what doesn't. A Tennecomp unit 
WORKS. Send for complete information 
today. 0 Completely interfaced to the 
PDP family of 8, PDP-11, H-3161516, 
Nova, and Hewlett - Packard minicom­
puters, and supplied with complete 
software packages. 

TfNNECOMP 5Y5TEM5 INC. . . 
795 Oak Ridge Turnpike 0 Oak Ridge, Tennessee 37830 0 615/482-3491 

CIRCLE 145 ON READER CARD 

information given on basic functions, 
configuration guidelines, technical fea­
tures, compatibility, performance and 
competitive position, maintenance ar­
rangement, price, and the supplier's 
background. The cost is $25. 
AUERBACH PUBLISHERS INC., 121 North 
Broad St., Philadelphia, PA 19107. 

Topical Transcripts 
An 82-page collection of transcripts of 
panel discussions from the 1973 WEMA 
Monterey Conference gives views on 
these topics: 1) the long-range impact 
of the IBM-Telex decision (with four 
panelists from the computer peripher­
als industry and the financial commu­
nity); 2) the 1974 outlook for semi­
conductors (with top· managers from 
nine semiconductor manufacturers); 
and 3) how the financial community 
looks at small companies (with panel­
ists from four investment houses). The 
cost of the report is $7.50 for WEMA 
members and $10 for nonmembers. 
WEMA, 2600 EI Camino Real, Palo 
Alto, CA 94306. 

Word Processing News 
Starting last month, the International 
Word Processing Assn. (IWP) offers a 
monthly newsletter containing: digests 
and critiques of current word process­
ing articles, new product announce­
ments and evaluations, question and 
answer features, listings of coming 
events, and news of IWP activities. Free 
to IWP members, the newsletter will 
cost $30 for nonmembers; but a free 
sample issue is offered to DATAMATION 
readers through the reader service 
number. INTERNATIONAL WORD 
PROCESSING ASSN., Willow Grove, 
Penn. 
FOR COpy CIRCLE 233 ON READER CARD 

Microfilm Market 
A 157-page report (#168) costing 
$445 analyzes, and forecasts through 
1980, the U.S. microfilm market, now 
$500 million. The market, expected to 
quadruple by 1980, includes: cameras, 
processors, and duplicators; viewers 
and recorder printers; automatic stor­
age and retrieval units; COM; film, 
chemicals, and paper; and micropub­
lishing and service bureaus. In addition 
to market forecasts, the report gives 
information on: the background of the 
microfilm industry, current technolog~ 
ical trends, the impact of computers, 
economic factors like the paper short­
age, and product comparison. A de­
scriptive letter and a detailed table of 
contents are available free of charge,. 
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Why sell only software 
when you could be selling 

a complete turnkey system? 

The Lockheed System III 
If that question intrigues you; maybe it's 

because you've already begun to think about 
expanding your business beyond software. If it 
doesn't, maybe you should. In either case, Lockheed 
has the answer to how you might go about doing it. 
It's called the Lockheed System III. 

Why the Lockheed System III? Because it 
offers you a unique opportunity to supply the total 
needs of your customers by combining your own 
application software with an inexpensive, flexible, 
minicomputer system. A computer built by 
Lockheed Electronics and backed by dependable, 
nationwide service. 

How unique? Let System III speak for itself: 
It has an RPG II compiler in operation with 

proven! reliabi lity. Others make th is claim, we del iver. 
You can use existing RPG II source level 

programs and tie in easily with new technology 
peripherals. . 

I n addition to the RPG II compiler, we offer 

See it demonstrated at the Computer Caravan. 

DOS, sort/merge, assembler and utilities. 
The basic configuration includes 16K bytes of 

memory, CRT/keyboard, 100 
CPS printer and 5 million 
byte disk. Furthermore, Sys­
tem III is easily expandable 
without a lot of hidden cost. 

And what's probably 
most important to you and 
your customers: the cost of 

--- a typical System III can be 
substantially less than the 
cost of competing systems. 

One more thing. 
Lockheed delivers in a hurry. So you don't have to 
miss a sale just because somebody missed a 
delivery date. _ 

If selling turnkey systems makes good 
business sense to you, call us now (213) 722-6810 
collect. Or write 6201 East Randolph Street, 
Los Angeles, California 90040. 

Lockheed Electronics 
Data Products Division 

Boston 861-1880. New York metro (215) 542-7740· Philadelphia 542-7740· Washington (703) 525-3600· Atlanta 266-0730 
Detroit 557-5037. Chicago 833-4600· Dallas 231-6163· Houston 682-2617· San Francisco (408) 257-3357 

Fifteen years of leadership in electronics. 1959-1974. CIRCLE 46 ON READER CARD 



literature---------
through the reader service number. 
FROST & SULLIVAN, New York, N.Y. 
FOR COpy CIRCLE 234 ON READER CARD 

Terminals Review 
A compact guide to single-station key-
board remote interactive terminals. 
marketed in the U.S., Terminals Re­
view includes current data on about 
300 products. A year's subsc~iption to 
the guide, which is updated quarterly, 
costs $28 (two years, $50), with a 
single copy costing $12. GML CORP., 

594 Marrett Rd., Lexington, MA 
02173. 

New WATS Structure 
A telecommunications research report 
entitled The New W ATS: From the 
User's Perspective analyzes AT&T'S 

proposed restructuring of WATS (Wide 
Area Telecommunications Service), 
which was expected to go into effect 
this spring. The report points to the 
need for a reappraisal of W ATS by most 
users, noting both its negative and pos­
itive implications. Included are nomo­
graphs, case' studies, and suggested 
procedures for planning effectively for 
this major change. The cost of the 

188 

report is $35. CENTER FOR COMMUNI­

CATIONS RESEARCH, INC., P.O. Box 324, 
Ramsey, NJ 07446. 

Memory Survey 
Originally published as part of a sup­
plement to Datapro 70, the; 12-page 
report on How to Select and Use Add­
On Main Memory gives results of a 
survey of 143 users of 175 installed 
add-on memory units from 13 suppli­
ers. The management-oriented report 
also analyzes the pros and cons of add­
on memory and gives advice on select­
ing the most cost-effeotive unit for 
one's needs. The report costs $10. DATA­

PRO RESEARCH CORP., 1805 Under­
wood Blvd., Delran, NJ 08075. 

Calculator Magazine 
Calculations, a new quarterly maga­
zine about 20 pages long, focuses on 
the relationship between calculators 
and software, with each issue's theme a 
particular application area. Of particu­
lar interest to users of Tektronix pro­
grammable calculators, the magazine 
will also contain some information of 
general interest on applications, books, 
and history. TEKTRONIX, INC., Beaver­
ton, Oreg. 
FOR COpy CIRCLE 235 ON READER CARD 0 
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TIW1k of what 
justone~ 

can do to stop 
pollution. 
We have. 

People start pollution. 
People can stop it. 

------------------------
Please send me a free copy of your guide. 

Name __________________ __ 

Street, _________ _ 

City ______ ---:-__ _ 

State . Zip __ _ 

ti."; ~'I :"'"'=-'7.' .. ~~~'" l.OU1Cl The_osongCwr-c;< 

Keep America Beautiful 
99ParkAvenue New York 10016 

------------------------

t:JATAMATION 



If you can read this 
you can operate 
Microdata's new 

computer system. 
That's Reality. 

Face Reality at NCC Booth 751. 

Finally, there's an information man­
agement system so easy to operate 
anyone can use it. We call it REALITY'." 

REALITY is a powerfu I, low-cost sys­
tem designed for a wide variety of 
applications such as inventory con­
trol, prod uction control and general 
accounting. 
REALITY is easy to use because 
the user communicates with it in a 
remarkable com puter language 

, called ENGLISH:" 

)$ 

You're reading it 
right now. It's a 
Microdata exclusive. 

REALITY is simple 
on the outside, pow-

It erful on the inside. 
It operates on-line 
in RPG II. So if 
you're currently 
using a System/3, 
REALITY is com­
patible with your 
present programming. 

Because REALITY combines the 
hardware and software (we call it 
firmware), it can handle multiple 
users and terminals while still pro­
viding substantially faster response 
than large scale data processing 
machines. Another REALITY exclu­
sive-a single corrective entry will 
automatically update all related 
records in a single chain reaction 
sequence. 

Face REALITY. If you're interested 
in multiple systems, call Microdata 
at 714/540-6730 for a demonstra­
tion in your office. Or write for de­
scriptive literature. M icrodata 
Corporation, 17481 Red Hill Avenue, 

Irvine, California 92705. 

Microdata 
Bring us your problems. 

MICRODATA SALES OFFICES: New York 516/724-4807; Philadelphia 215/337-1839; Boston 6171543-6306; Detroit 313/477-8686; Chicago 312/948-9440; Washington. D.C. 3011881-6282; Dallas 214/239-8186; 
. Los Angeles 714/995-5189; San Francisco 408/225-3235; Canada 416/678-1500 

April, 1974 CIRCLE 85 ON READER CARD 189 



The new GTE Information Systems' IS/7800 Series 
Intelligent Video Terminals cost an average of 15-39% 
less than IBM 3270's on one-year rental, and 33-43% 
less on three- and five-year rentals. Buy them outright, 
and save 40-.50%. 

Butwe don't just cost less. We·also offer more: Four 
character-capacity choices, not just two (240, 480, 
960, 1920). Upper and lower case, and double-width 
characters. Extended character set with bar graphs, 
charts, histograms and line drawings. Inverted image 
(black on white). Underlining. Character blink. Impact 

or thermal printers at 30-165 cps. Of course, like the 
3270, we offer complete addressability of any char­
acter on the screen, and an optional light pen. 

And everything is truly plug-to-plug compatible with 
the IBM 3270, and interfaces with IBM 360/370 sys­
tems. No hardware or software changes. Even the 
cables are compatible. 

Costs less. Does more. The IS/7800 terminal is 
microprogrammed to handle today's problems, and 
can be programmed to meet tomorrow's. 

What we're saying is, we not only give you more 

We cost a lot less 
than they do 

and we do a lot more 
than they do. 

GTE In'ormation Systems: One Stamford Forum, Stamford, Conn. 06904. Atlanta, 404-688-1670; Boston, 617-237-5222; Chicago, 312-
332-7800; Cleveland, 216-771-8455; Dallas, 214-741-4361; Detroit, 313-353-5494; Hartford, 203-563-3767; Houston, 713-626-1713; 
Los Angeles, 213':380-2309; Minneapolis, 612-854-2898; New York, 212-486-3290; Philadelphia, 215-649-7410; Pittsburgh, 412-391-
4170; St. Louis, 314-863-0330; San Francisco, 415-349-2600; Seattle, 206-283-3103; Washington, 202-293-2800, Montreal, 514-866-
9324; GTE/IS Europe S.A., 412 Ave. de Tervuren, 1150 Brussels, Belgium. 
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for today. We give you tomorrow, too. 
What's more, the IS/7800 is backed by our 700-man 

service organization working out of 96 locations around 
the country. And.behind them is GTE Information Sys­
tems itself. 

We're probably the best single source for data 
communications you'll find~ Terminals, modems, 
multiplexers, controllers. Even programming. 

We've got what you need, between you and your 
computer. 

Sometimes the best way to get more is to pay less. 
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PEOPLE 
A,PATH WITH TURNS 
For Thomas Allinson, a move 
from an investment banking firm 
to a position as vice president of 
Datum, Inc., an Anaheim, Calif. 
based minicomputer and peripher­
al equipment firm, marked a re­
turn to an earlier career path. His 
has been a career path that's taken 
several sharp turns. 

Industrial engineering was his 
first aim and, after a stint as a pilot 
with the Navy Air Corps, he 
joined Marchant Calculating Ma­
chine Co. as assistant production 
manager. In 1952, he moved to 
Beckman InstrulJlents as produc­
tion manager. "After I'd been 
there a couple of years, my gener­
al manager called me in and told 
me Dr. Beckman had said he 
thought I'd do an outstanding job 
in marketing." So he became gen­
eral manager and director of mar­
keting for Beckman's Berkeley 
Scientific Div. In 1957, he moved 
to Daystrom Inc. as director of 
marketing. "They promised me 
that eventually I could get back in 
operations." He did. He became 
president of a Daystrom opera­
tional division, Weston Electrical 
Instrument Corp. He continued in 
that job until 1962 when he joined 
Curtis-Wright as vice president 
and executive assistant to the 
president and ran five of the com­
pany's divisions and subsidiaries. 

Next came a two-year stint 

Thomas Allinson 

( 1966-68) with then-troubled As­
trodata where he first worked with 
Wallace Rianda, Astrodata presi­
dent at that time and now presi­
dent of Datum. This was followed 
by one of those career path" twists 
which took Allinson into the con­
sulting realm. He joined the Die­
bold Group in 1968 as vice presi­
dent of business planning and 
marketing. "After a year, John 
(Diebold) asked me if I would 
help him and a brokerage house 
start a computer-oriented services 
firm for brokerage houses, and so 
I became president and founder of 
Wall Street Information Services, 
Inc." This was an on-line front 
and back office service for the 
brokerage industry. 

At about the time this company 
had reached a growth point where 

"VERY PROUD OF MOM" 

it needed $3 million for equipment 
upgrades (they had two 360/40s), 
"the market fell apart." WSIS was 
sold to General Telephone and 
Control Data Corp., which reor"­
ganized it as Brokerage Transac­
tion Services Inc. Allinson re­
mained with the company until 
Nov. 1972 when he moved into 
investment banking by joining the 
Los Angeles based firm of Mor­
gan, Olmstead, Kennedy & Gard­
ner, Inc. as vice president-corpo­
rate finance. 

Datum was one of his accounts 
and he became a member of the 
firm's board of directors as well as 
serving it as a financial consultant. 

Why did he make the switch 
from investment banking back to 
manufacturing? Investment bank­
ing was slowing down, he says, 
and "I was excited by Datum's 
growth." He said the company is 
in its fifth consecutive year of 
growth in profitability and has 
been quietly diversifying through 
acquisition. Acquisition is one of 
Allinson's charges in his new posi­
tion. One of Datum's recent ac­
quisitions was that of PIca (Pe­
ripheral Interface Co.), a Santa 
Ana, Calif. firm with a minicom­
puter line. Datum started out as a 
producer of peripherals for minis 
which Allinson calls like "being a 
doughnut without the hole." 

"Now we have the hole." 

Data processing is matur­
ing as an industry but it 
still is producing its youth­
ful success stories. Take 
Arnie Cantrell who, at 28, 
has been named to the 
newly created position of 
director of edp research 
and development for Reyn­
olds & Reynolds Co., 
which operates six data 
centers across the country. 

and business law, he worked as a consultant for a Phoe­
nix bank where he developed an on-line inventory for 
local auto dealers. Happy with the results of his service, 
Arnie envisioned expansion nationwide through a net­
work of minis. But the bank was localized, he said. 
"They wanted to offer the service with milk and cookies." 

Arnie had his own com­
pany, National Inventory 

Arnie Cantrell Control Systems, Portland, 
Ore., at age 20. But he got into dp before that. While still 
attending high school in Phoenix, he decided dp "looked 
like a place where hard work would payoff." Later, 
while attending Phoenix College evenings, studying dp 

Arnie's horizons were wider but he didn't want to 
infringe on the bank so he moved to Portland to start his 
NICS, which offered a parts inventory control system he 
designed. The company, he says, "grew significantly and 
eventually was acquired by Automatic Data Processing, 
Inc." 

He left before" the merger, having decided he wanted 
to try his hand at working for a big company. He joined 
General Electric in Phoenix. But he found he really 
wasn't interested in large-scale, on-line processing and he 
still had the notion of a service for auto dealers using 
minis. So he started such a service in Tucson and it 
became a part of Diversified Online Computing, Inc. of 
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Phoenix-of which Cantrell was vp and secretary when 
it was acquired by Reynolds & Reynolds last September. 

Part of his new job will be development of programs 
that "are more customer-oriented ... to find out what the 
customer needs." He's still excited about networks of 
minis. "Developments among common carriers are mak­
ing these more feasible economy-wise. R&R has B4700s in 
its data centers and "we wouldn't phase these out ... just 
add minis, probably in sales offices and probably more 
than 100." 

company's corporate headquarters in Dayton, Ohio, 
back to the city where he was born and lived the first 14 
years of his life. The family moved to Phoenix because of 
his mother's sinus condition. 

Cantrell's appointment to his R&R job took him to that 

Now ,the father of four, active in church work and an 
avid hunter and skeet shooter when he has the time, 
Arnie still hasn't gotten a degree and plans to work 
toward that end when "I can fit it into my schedule." He's 
sure he can do it. He points to the fact that his mother, 
just last year, was graduated with honors from Phoenix 
College. "I'm very proud of Mom." 

NO. 21 IS HIS BIG WINNER' 
Centronics Data Computer Corp. 
likes to look upon itself as a phe­
nomenon-and phenomenon it is, 
having shipped more than 20,000 
printers to date-but there are 
those who think that Centronics' 
president, Robert Howard, is a 
phenomenon too. Howard is 
something of a mystery man, mov­
ing quickly but difficult to see, like 
the Kohoutek Comet. He is a New 
Yorker who came to the quiet hills 
of New Hampshire to build gam­
bling systems for Las Vegas casi­
nos. 

When he built his plant, he 
thought up his own street name­
Wall Street. All that caught the 
eyes of the people in Hudson, 
N.H., but Howard was soon 
catching the eye of the computer 
industry with his low-priced print­
er. In addition to shipping more 
than 20,000 printers so far, Cen­
tronics has logged sales of $18 mil­
lion during the first half of the 
current fiscal year which ends in 

Robert Howard 

June. Howard, who runs his com­
pany with a firm hand, discovered 
in the late 1960s, when he was 
working on the gambling system, 
that he needed an inexpensive 
printer. "When we went to people 
in the industry," recalls Howard, 
"they said 'If you find a low-cost 
printer, let us know because we 
can use it too'." Howard and his 
vice president of engineering, 
Prentice Robinson, developed the 
inexpensive printer and, ever 

A SECOND TRANSITION 
Self-taught in data processing, 
Jerry Ehrlich is now teaching him­
self the restaurant business. He's 
the new dp manager for Wilscam 
Enterprises, a position he assumed 
when the Denver-based restaurant 
company acquired Electronic Ac­
counting, Inc., a service bureau 
Ehrlich had run since July 1969. 

The bureau had served Wilscam 
as a customer since last July but 
serving a company as a vendor 
and being part of it are quite dif. 
ferent, according to Ehrlich, who 
said, "I'm having a hard time mak­
ing the transition." ' 

It won't be his first transition. A 
graduate of the Univ. of Denver 
with a degree in accounting, Ehr­
lich joined Kuners-Empson Co., a 
canned goods firm, in 1955, as 
assistant office manager. He was 
in that capacity when the data 
processing manager suddenly quit. 
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"There was no one else to do the 
job. I was interested and I got it. I 
took books home. It was a fairly 
simple unit record installation at 
that time." 

Kuners-Empson moved up and 
so did Ehrlich, reading and teach­
ing himself as he went. "If you can 
define a problem you need to solve 
you usually can find some litera­
ture." In 1964, Ehrlich moved to 
Alexander Lindsay, a public ac­
counting firm, as assistant dp 
manager. He later spent a year 
with Great Western United, a 
conglomerate, as a systems ana­
lyst, before forming his own com­
pany. 

He describes himself as a "pret­
ty fair programmer and systems 
analyst" and has worked with the 
IB M 1401, various 360 models, 
and now has a 16K System/3, 
Model 10 with three 5444 discs. 

since, the company hasn't been 
very interested in gambling sys­
tems. 

Howard might best be described 
as a pathological entrepreneur. 
Centronics is his 21 st company, he 
says, noting that he has started or 
acquired that many firms over a 
period of 25 years. He sold the 
biggest bunch of them - busi­
nesses ranging from cable televi­
sion to air conditioning-to Tele­
prompter in the mid 1960s. How­
ard studied mechanical and elec­
trical engineering at Columbia 
Vniv. at night over a 12-year peri­
od and his dual expertise has 
undoubtedly been an asset in Cen­
tronics' manufacture of its print­
ers which are considered a particu­
larly tricky product because of the 
difficulties of mating mechanical 
and electronic technology. 

While Howard says that all his 
21 companies have been success­
ful, it is obvious that Centronics is 
his big winner. 

, The systerri serves six restaurants 
Wilscam operates. in the Denver 
area and Ehrlich believes it will, 
"with some upgrading," be capa­
ble of serving the needs of 30 
restaurants the chain expects to 
open across the country within the 
next two years. 

Jerry Ehrlich 
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PEOPLE 

FROM PREACHING TO PRACTICING 
Dr. John Ottina, who was formally sworn in last fall as 
U.S. Commissioner of Education, is the first computer­
nik to hold that position. He was with SDC from 1958 to 
1969; then, before joining the Office of Education (oem) 
in 1970, he served for a year as board chairman and 
president of WOrldwide Information Systems, a Los An­
geles consulting firm specializing in MIS applications. 

Shortly after becoming Commissioner of Education, 
he launched a massive reorganization of OOE. He also is 
increasing the agency's use of management information 
systems. "One interesting aspect of this job is that it gives 
me a chance to practice what I used to preach," he 
says. 

Bespectacled, balding, soft-spoken and friendly, Ot­
tina, who is 42, hardly fits the stereotype of either 
corporate executive or government bureaucrat. Yet he 
qualifies for both titles. OOE'S budget totals about $5 
billion a year. It has 3,000 employees, manages a student 
ioan program embracing 1.5 million recipients, and deals 
with nearly 25,000 school districts, colleges, and univer­
sities. ,"If we were a private company," he says, "we 
would be one of the 10 or 15 largest in the country." 

RAYMOND' J. NOORDA has been promoted from 
executive vice president to president of General Automa­
tion, Inc .... STEPHEN KEATING, president of 
Honeywell Inc. since 1965, is now chief executive officer 
as well . . . CHARLES D. TRIGG, former budget 
director from the state of Missouri, was named associate 

EXECUPORT: 
Terminals and Peripherals 
Shown is the Execuport 320 Portable Data Terminal. 
Plugs in anywhere, communicates via telephone with 
built-in acoustic coupler. Quiet and highly reliable. 

Features include: 
Upperandlowercase 
Three RS232 conne'ctors 
Keyboard isolate switch 
Illuminated print area 
Single and double 
spacing 
Teletype or numeric 
cluster keyboard 

• Integral carrying case 
• Data access jack 
• Print position counter 
• Many other features 

and options 

Ask about the full line of 
EXECUPORT terminals and peri­
pherals, includihg paper and magnetic tape units. Use the 
reader service card or phone or write. 

EXECIJPORT: The tougher terminal. 

CC§ II Computer Transceiver Systems Inc. M ~ East 66 Midland Ave., Paramus, N. J. 07652 
~! ~ (201) 261-6800 • TELEX: 138-707 
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• 
Dr. John Ottina 

director of the National Assn. for State Information 
Systems (NASIS) ... ROBERT A. KLEIST was named 
vice president, special programs for Pertec Corp. . . . 
JOHN V. TITSWORTH was appointed executive vice 
president of Control Data Corp.'s Peripheral Products 
Co. 0 

A NEW GENERATION OF 
INTERACTIVE SymBOLIC 

DEBUGGERS FOR vm/370 
INSTAllATIONS 

STANDARD DATA CORPORATION 
OFFERS THE FINEST INTERACTIVE 

SYMBOLIC DEBUGGERS AVAI'LABLE­
SYMBUGTM FOR COBOL USERS AND 
SYMBUG-F™FOR FORTRAN USERS 

• Complete execution control of your program. 
• All references to code and data are through the 

same symbols used by the programmer in his 
source program. 

• Ability to start, stop and trace execution; ex­
amine and modify data during execution. 

• Ability to patch the source program, and to 
scan data or source program files. 

• Ability to test subprograms without main call­
ing modules or main calling programs without 
the called subprograms. 

For further information and our free comparison 
analysis of'debuggers contact . .. . 

ST'~WlIIU STANDARD DATA CORPORATION 
1540 Broadway, New York, N.Y. 10036 

Since 1959 • 212/586-3100 
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The Prime Computer 
User Plan brings common sense 
to buying a computer. It recog­
nizes the simple fact that your 

needs might change someday. 
The Plan introduces 

the first two-year guaran­
teed trade-in policy. It details 
the upward and downward 
compatibility features only 

Prime offers. In short, it gives 
every assurance you can always put a Prime 
system to use. 

We consider The Plan a new way to 
buy, use and upgrade computer systems. We 
also give you the systems to consIder: The 
Prime 100,200 or 300. The chart below is a 
plfeview of what to expect in each. 

Standard Processor Features 
Prime 300 ,...... Virtual Memory - automatic paging, mapped 
Central _ address translation to 256K words, restricted 
Processor execution mode, and memory protect. 
(1 board) 

• Stack Procedure Instructions 
• Micro Verification Routines** 
• Hardware Multiply/Divide and Double Precision 

Arith.* 
• DMC!DMT Capability* 
• Automatic Program Load From Input Devices 

Prime 200 (PTR, TTY, CR, MT, Disk)* 

~~~;:~or- • Memory Byte Parity 
• Processor Byte Parity 

(1 board) • Full Addressing Modes-direct, indirect, and 
indexed in both sectored and relative modes 

• Virtual Instruction Package (VIP)- automatic 
Prime 100 trapping of unimplemented instructions and 
Central _ substitution offunctionally equivalent 
Processor software subroutines. 
(1 board) 

• 8-Channel Programmable DMA 
• 4 Channel Full Duplex Asynchronous 

Serial IrYterface 
_. Multi-level Vectored Priority Interrupt System 

* Optionally available on Prime 100 and 200 
**Optionally available on Prime 200 

The chart suggests there's a little 300 in 
every Prime computer. N aturaliy, we planned 
it that way. Our 300 is just the reverse of the 
big box WIth a little computer inside. 

Other 300 features will tell you just 
how big it is. For instance, there's high-speed 
MOS memory with 32K words per board. Up 
to 256K words per system There's floating 
point arithmetic and writable control store, too. 
In short, there's everything you'll need in the 
computer you can plan with. Work out a multi­
function system or plan a multi-user arrange­
ment. The diagram that follows is just one 
way to go. . 

The Prime 300 supports a multi-user, 
virtual memory Disk Operating System 
(DOS VM) and a foreground!background Real 
Time Operating System (RTOS VM). 

A Prime 300 with virtual memory 
easily accommodates over a dozen users. 
What's more, each is guaranteed 64K words of 
virtual memory available to program in 
FORTRAN, BASIC, Macro Assembler and 
Micro Assembler. 

The system files and paging space are 
all provided by cartridge disk Our new 
diskettes offer low cost storage for personal 
user files. 

A Prime 300 is good. How good can 
best be seen in The Plan. It shows how to up­
grade from the 100 right on to the 300. In the 
process, you don't change software. The time 
and expense of reprogramming are gone. You 
can also use the 300 as a software development 
system The software will run on 100's or 200's 
without modification The Plan guarantees this 
kind of system compatibility. 

The Plan also goes into system integrity 
features. Memory Byte Parity and Processor 
Byte Parity are standard in the Prime 300. 
Micro-verification routines (also standard) and 
controller loop-back allow you to isolate faults 
to a single board. 

Prime 300 Multi-User Disk Operating System 

The Plan then spells out our total 
service options. They run from comprehensive 
on-call service contracts to Prime's unique Air 
Spare System With Air Spare, we'll air 
express, for a minimal charge, any backup 
boards yqu may need from our nearest service 
center. We'll make repairs on faulty boards 
and have them back in no time. Meanwhile, 
you'll be operating full-time thanks to Prime. 

There's more to The Plan The best 
way to discover how much is to have your own. 
Send for it. The coupon below, like the Prime 
300, will make it all possible. 

~~p~c--' 
23 Strathmore Rd 

I Natick, Ma 01760 I 
D Send The Plan 
D Send the Planner 

I 
(He'll call for an appointment) I 

Name 

I Title I 
Company 

I Address I 
City State Zip 

I PRIME I 
~----..1 Learn more about The Plan at the National Computer Conference, Booth 109. 
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Digital is the fastest growing major computer manufacturer in the 
world. In the past year alone, our sales have grown by more than 600/0, and 
profits have nearly doubled. 

With more than half of our R&D investment going into high level soft­
ware development, we are currently offering talented professionals un­
paralleled opportunities to realize their potential. 

The Software Engineering Group is seeking four, unquestionably qual­
ified managers with proven ability to provide impetus and direction in 
reaching our company's most challenging development objectives. 

As a manager within this group, you will have the freedom, authority 
and resources necessary to implement your solutions within a highly re­
sponsive and visible environment. Each of you will have unlimited access 
to Digital's impressive technological, marketing and applications experi­
ence. And all of you will share in the significant impact that software 
development v/ill have at Digital in the months and years ahead. 

Communications 
Manager 

PDP-11 Medium/Large Systems 
As Manager of both the PDP-11 Communications 

and Corporate Network Products development areas, 
your broad responsibilities will include interfacing 
with our DECsystem 10 Communications Software 
Group; influencing its direction, and eventually man­
aging its activities. Working with Product Managers 
and Chairing our Network Committee, you will guide 
and insure the successful integration of communica­
tions into Operating Systems, influence marketing 
efforts, and coordinate Standards activities both 
within the Communications area and outside of 
Digital. 

Systems Manager 
PDP-11 Medium/Large Systems 

Managing three important development areas 
(Language Processors, Monitors and File Systems), 
you will work with other managers to insure that 
all products interface properly, adhere to standards, 
and are compatible to the planned level. You will 
provide technical coordination, and assist in defin­
ing an overall PDP-11 strategy that meets or sur­
passes customer requirements. Specific activities 
will involve providing Engineering with hardware 
design inputs and manpower for joint efforts, as well 
as guiding and directing Product Managers in the 
Real Time and Computational/Business market 
areas. 

Monitor Manager 
DEC~system 10 

You will be responsible for all DEC/system 10 
software product development in the monitor, front­
end, and communications areas; providing the nec­
essary support for existing products, and developing 
support for new hardware. Specifically, you will plan 
all DEC-10 monitor development to insure its qual­
ity, coherency and compatibility with the needs of 
DEC-10 language and applications groups, and pro­
duce a product well-coordinated with the PDP-11. 
Managerial activities will encompass new product 
planning both 'within your own group and the cor­
poration as a whole, budget and salary planning, 
evaluation of product group and supervisory effec­
tiveness, training, hiring and promotions. 

Manager of Software 
Product Planning 

Reporting directly to our Group Manager of Soft­
ware Ehgineering, you will be responsible for the 
creation 'of short and long range software product 
development, strategies and plans, in conjunction 
with hardware and software engineering, and various 
marketing and product line groups. Initially, your 
in'volvement will focus on the PDP-11 family of pro­
ducts, with primary emphasis on basic systems soft­
ware (operating systems, compilers and utilities) and 
joint planning for end-user applications software and 
parallel hardware developments. Demonstrated abil­
ity will lead to expansion into all of Digital's compute'r 
system product areas, and increased managerial 
and policy-level influence. 

If you would like to assume major management responsibilities within 
our organization, and playa vital and totally unique role in the shaping of 
corporate software policies, we would like to meet you. 

To fully investigate these and other positions, write Joe Underwood, 
Digital Equipment Corporation, 110 E. Main Street, Maynard, Mass. 01754. 

The above positions are open for application to men and women regardless of 
race, national origin, age, religion or creed. 
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200 

Structured 
Programmer's 

Soliloquy 

SP or not SP-that is the question: 

Whether 'tis nobler in the mind to suffer 

The rules and exceptions of outrageous FORTRAN 

Or to take arms against a sea of transfers 

And by structuring end them. To code-to test 

No more; and by a test to say we end· 

The heartache, and the thousand natural mistakes 

That FORTRAN is heir to. 'Tis a consummation 

Devoutly to be wish'd. To code-to test. 

To test-perchance to bomb: ay there's the rub! 

For in that test of code what bugs may come. 

When we have shuffled off this FORTRAN code, 

Must give us pause. There's the respect 

That makes calamity of so long lists. 

For who would bear the whips and scorns of time-sharing 

Th' operating systems wrong, the computer's crash, 

The pangs of despis'd code, the turnaround's delay, 

The insolence of compilers, and the spurns 

That patient coding of FORTRAN takes 

When he himself might his quietus make 

With PL/ I? Who would this FORTRAN bear, 

To grunt and sweat under a weary language, 

But that the dread of something after FORTRAN 

The undiscover'd country, from whose bourne 

No programmer returns-puzzles the will, 

And makes us rather bear those ills we have 

Than fly to others that we know not of? 

Thus conscience does make cowards of us all, 

And thus the native hue of resolution 

Is sicklied o'er with the pale cast of thought, 

And enterprises of great pith and moment 

With this regard their currents turn away 

And lose the name of action. 

-Henry Kleine 

and Philip H. Roberts 
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Your First Mate 

TECHTRAN offers the best MATE 
for your CRT or data terminal. 
Our BUFFERED CASSETTE RECORDERS are: 

FIRST IN INSTAllATIONS. Users are saving count­
less dollars in computer time and connect 'charges. 

FIRST IN APPLICATIONS. You name the useage and 
our MATE will be there. Add-on cassette to Data Entry 
Terminals, Collection Systems and MTST applications. 

FIRST IN FEATUt:lES. Remote contror, Bi-Directional 
Search, Data Edit, 11,0-2400 Speeds, Code Transparent 
(Binary) Mode, ASCII or Baudot Coding, Standard 
Interfaces. 

FIRST IN COMPATABllITY. They're plug compatible 
add';';on tovirtually all dataterminals. f " 

FIRST IN', COST SAVINGS. Our mates provide ease 
oLoperator entrY and faster transmission speeds which 
provide cost savings in any system. 

Only Techtran offers you' TOTAL PERFORMANCE 
matesw~ichare operati()nally and plug compatible to 
most data:'terminalsand communication systems. Most 
users are appl}l' 9 our mates. Shouldn't you? 
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letters __ -
Continued from page 28 

Anti-laissez faire 
petitor rise? The capital investment is 
just too big! 

. . . The market entry threshold is the 
major protection of big business 
against effective competition. Business 
is like poker, you have to be able to 
ante up to play the game. The ante in 
our computer industry is many mega­
bucks. The limen in another big indus­
try-the' auto industry-is kilo-mega­
bucks. If GM by mistake wiped out the 
competition, how would any real com-

Given that economies of scale would 
result in monopolies, if there were not 
antitrust controls; then what would 
happen? What would prevent the 
monopoly from pricing for vast prof­
its? Well, with a low market entry 
threshold new competitors would in­
stantly enter the market, and prices 
would gain lower to a minimum accept­
able profit level. But that is not the 
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Once in a Ylhile, 
something s~ecial 

in a SoftYlare Design 
, Opportunity 
comes doYl~ the road. 

This is one of them. It involves heavy responsibility for major defense 
software projects. It's a highly visible position with one of the nation's 
largest equipment and systems innovators. It calls for experience with 
real-time systems or .command and control systems. Your background 
should include systems programming, real-time software design, data 
base management, software systems engineering, software project 
management, radar ·and communications systems programming, 
weapon system software development, micro programming systems or 
perhaps new business acquisition. If you have successful experience in 
some of these areas, the~e positions could offer immediate rewards and 
long term career opportunity. Let's talk, in confidence, of course. Write: 

12004 Aintree Lane LRC Reston, Virginia 22091 

ASSOCIATES Representing an Equal 
Opportunity Employer MI F 
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case. Were a hypothetical computer 
giant "Brand X" to be allowed to wipe 
out the competition, even by just being 
more efficient, then the market place 

would be at the mercy of Brand X. 
Unless the prices were raised to gigan­
tic profit levels, no other company 
would gamble the large ante required 
to enter the. field. If this did happen 
then Brand X need only lower prices to 
a minimum profit level, wipe out the 
competition, and buy the new plant at 
bargain prices. 

Obviously the idea of coercive and 
non-coercive monopolies breaks its 
back over the market threshold. With 
the high capital investment required 
for modern industry we must have 
some controls other than the Leave­
Alone Capitalism. 
PHILIP L. BANCROFT, CDP, MBA 

Wayland, Massachusetts 

Spare change? 
The article in the February issue (p. 
80), titled "Electronic Funds Transfer 
Systems: Broad Issues and a Sepia­
Colored Stage Coach," is interesting. I 
appreciate being updated on the "cash­
less society." 

However, there is an effect on the 
economy that was not touched here or 
in any article I have seen. What will be 
the result of the reduction in the 
amount of available "currency"? At 
present a signed check or credit card 
bill is the equivalent of cash for the one 
who holds it until it is cancelled by 
payment. If the signer lacks the cash to 
back the paper it is the equivalent of a 
no interest loan. If he has a bank de­
posit to cover the obligation the bank 
still has the money to loan. In any case 
the check or bill constitutes additional 
currency which will vanish with the 
Electronic Funds Transfer System. 
H. B. THOMPSON 

Cincinnati, Ohio o 
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You may associate Denmark with beer, Finland with sauna, Iceland 
with hot springs and cod war, Norway with the midnight sun and 
Sweden with midnight sin. So you may be surprised to learn that 
the Scandinavian countries are also spending some effort on Infor­
mation Processing. You are possibly not even aware of the fact 
that there is a Scandinavian Computer Journal, »data«, which 
reaches 90-95 % af all computer installations in Scandinavia and 
brings you in contact with a prosperous market. 

»data« was started in 1971 by the Nordic user associations and has 
had a strong growth during the past three years. 

We shall be pleased to furnish you with further relevant information 
on our Journal and how you will be able to use it in your marketing 
plans in the Nordic countries. 

We will also gladly let you know how you can use »data« to form 
contact with the whole data world, viz. the 5,000 participants in the 
IFIP Congress at Stockholm this August. 

Being the official Journal of the Congress, participants will receive 
»data«, No. 5/74. This issue will be in English only. 

data .- Bredgade 58 
• DK-1260 Copenhagen K 
• DENMARK 
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Computers 
can't read dirt. 
Practically all tape and 
disk errors are caused by 
self generated contamina­
tion. 90% can be elimi­
nated by routine cleaning 
and testing. It's that 
simple. 

With tape and disk main­
tenance, backups and 
retries are avoided, 
throughput is boosted; 
the risk of equipment 
damage is reduced. The 
cost of computer time for 

even a small DP installa­
tion can be cut by thou­
sands of dollars each year. 

Kybe's cleaners, testers 
and certifiers pay their 
own way by keeping disks 
and tapes at peak operat­
ing efficiency. Kybe was 
the first in tape mainte­
nance and is the world's 
largest. For details 
contact: 

IKI"IKYBE . KYBE CORPORATION 
JJ r- 132 Calvary Street. Waltham. Mass 02154 
~.. Tel (617) 89!HJ012, Telex 94-0179 

OffIces & representatives worldwide 

BEEMAK TABCARD HOLDERS 
FOR SYSTEM 3-80 COL.-51 COL. 
RACKS - TRAYS - ACCESSORIES 

, 1 ." r 
80 col. 

Vinyl envelopes 
available with 
adhesi~e back or 
magnets. Special 
sizes made to fi.L 
your needs. 

WRITE FOR CATALOG 

BEEMAK PLASTICS 
7424 Santa Monica Blvd., Los Angeles, Calif. 90046 Phone: (21 J) 876·1770 
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THE WORLD'S LARGEST MANUFACTURER OF TYPES 

See us at NCC booth # 1074 
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NEUCHATEL SWITZERLAND 

30, rue du Plan 

WOBURN MASS 01801 

56, Cummings Park 
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Books 
COMPUTER SECURITY­
something old, something new 

The pages that follow contain a verti­
cal, in-depth" review of current security 
publications. Bob Patrick, DATAMA­
TION'S Editorial Advisor, has reviewed 
eight recent volumes on the subject. 
Mr. Patrick is well versed for the task. 
In his years as a consultant he has 
conducted many installation audits, in­
cluding audits for 12 commercial firms 
(one with 14 separate computer cen­
ters). He has been behind the wire of 
some of the U.S.'s most sensitive mili­
tary installations, and worked for a 
large university during the 1970 riot 
season. 

Security Standards for Data 
Processing 
by S. Wooldridge, C. Corder, and 

C.Johnson 
J. Wiley & Sons, Inc., 1973 
186 pp. $14.95 

According to the dust jacket, this book 
was written by an American now living 
in England, an itinerant Oxford gradu­
ate who has worked in Australia and 
Hong Kong and writes radio scripts, 
and a third author who is a pioneer of 
effective security in the data processing 
industry. Hilarity aside, this volume is 
a rather comprehensive introduction to 
the subject. It is rather readable, per­
haps with due congratulations to the 
script writer, and is punctuated with a 
series of security happenings that go 
towards dispelling the attitude that "it 
can't happen here." 

To its credit, the book starts out 
discussing risks, proposes a risk analy­
sis, and indicates that some one person 
should be assigned the responsibility of 
worrying about security. The second 
group of chapters addresses the tradi­
tional security subjects of personnel, 
the physical installation, access con­
trols, procedural controls over the in­
put, the libraries, and the operations. A 
separate, rather weak chapter is de­
voted to fire detection and prevention, 
and another rather sparse one covers 
disaster recovery. Almost as an after­
thought, a chapter on on-line systems 
is thrown in and the basic skeleton of a 
security audit is given. 

While the first part of the book is 
rather readable and will serve well to 
introduce senior management to some 
of the problems of computer security, 
the last half of the book is a disap­
pointment. In trying to be non-specific 
and to write a book that would work 
both in England and America, they left 
out all the details. To one schooh~d in 
security matters, their checklists serve 
as memory joggers and from one of 
their checklist questions a security afi-

April, 1974 

cionado could rattle off 15 or 20 specif­
ics. However, to the unskilled reader, 
the checklists are too general to be 
much more than a basic education. 
The book is mistitled since only one 
short chapter talks about security stan­
dards and it's the weakest of the lot. 
Surprisingly there are 40 pages of ap­
pendices (about 20% of the volume), 
none of which is of particular value 
and some of which will seem almost 
ludicrous to any manager who has had 
his computer installed more than six 
months. 

Although this volume is not particu­
larly useful to the established dp man­
ager, it might be very handy for the 
manager who has to do business with a 
corporate security officer drawn from 
a roster of retired policemen. 

computer Data Security 
by H. Katzan 
Van Nostrand Reinhold Co., 1973 
213 pp. $11.95 

Harry Katzan is a prolific writer hav­
ing five other books to his credit deal­
ing with the IBM 370 and related soft­
ware. The dust jacket touts this book 
as a "must" for everyone. That's one of 
the problems with it. It tries to tell all 
about computer security. Unfortunate­
ly, all it tells is what Harry Katzan 
knows about computer security. 

Katzan is well-read and the book is 
heavily footnoted with Babcock, 
Browne, Glaser, Hoffman, Lampson, 
Peters, Petersen, Turn, Van Tassel, 
Ware, Weissman, and Westin. How­
ever, judging from the content, it ap­
pears that Katzan's only contact with 
security is through his readings. The 
first 100 pages rush through a rather 
wen done introduction to computers in 
general, and the System 360 in partic­
ular. The figures are very good and 
allow the seasoned reader to trace how 
tables, registers, pointers, and control 
blocks intersect to accomplish some 
end. The System 370 is also covered, 
along with virtual memory and some 
features of the GE 645 and Multics. 
While this is very good background, 
it's left up to the reader to understand 
how all this technical detail is related 
to security. 

The fifth chapter, "Data Security 
Considerations in a Computer Envi­
ronment," is freely drawn from Peter­
sen and Turn and several IBM manuals. 
It stays at a conceptual level and the 
reader keeps wondering why he went 
through all the details of that hardware 
and software if he isn't going to get 
deeper into security details. The chap­
ter on methodology is lifted directly 
from Lampson, Graham, and Den­
ning. As before, the diagrams are ex­
cellent, but a reader looking for some­
thing practical that will help him in his 
day-to-day environment will find noth-

You love our 
Timeplexer;® 
now meet 
our modems. 
Once again, 
breakthrough performance. 

One reason our Timeplexer out­
sells all other multiplexers is its 
built-in modem. Now you can get 
the modem alone. 

Our 202 modem has unique digital 
circuitry to eliminate foldover dis­
tortion; it will run at higher rates 
than any other we know of; up to 
1800 bps over the dial network and 
up to 2000 bps on C1- or C2-condi­
tioned lines. 

Then there's our low-cost 0- to 
300-baud 103. Crystal-controlled 
digital transmitters and receivers 
give maximum stability, and it's 
unaffected by temperature or 
supply-voltage drift. 

Both modems can operate on two­
or four-wire lines and have loopback 
diagnostic options, LED displays, 
and EIA control signals. They're 
ultra-versatile; strapping changes 
or optional modules convert the 
202 into any other 202, the 103 
into any 103. 

Timeplex modems come with in­
tegral power. Or, you can get a 
rack for up to 26 modems, with 
single or redundant power supplies. 
One cabinet holds 103s, 202s, or 
other units such as automatic 
calling units, stored-number dialers, 
and calling-line selectors. 

Use the Reader Service Card or 
contact us directly. 
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DESIGNERS: the new cost-effective way 
to implement logic 

is Rockwell's 128-row by 46-column 

505* 
PROGRAMMABLE 

LOGIC ARRAY 
(PLA) 

Bipolar speed: 15MHz. MOS densities: each row is 
effectively an AND gate of 45 input terms. Example: 
one SOS-PLA can compute value of function of 22 
variables expressed as sum of up to 128 products. 
Otherwise, you'd need 400 8-gate TTL ICs. Write on 
your letterhead for data sheets. Address us 
at P.O. Box 3669, Anaheim, Calif. 92803. 

*sos: Silicon-on-Sapphire l' Microelectronic Device Division 
~ . Rockwell International 
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ACCOUNTING 
COMPUTER 
DIVISION . 

NCR's new Accounting Computer Division in Wichita has immediate 
ground-floor opportunities for seasoned engineers in several 
disciplines. Engineers who want to build their career through 
involvement in a wide range of exciting new products. Engineers 
who are willing to be measured by performance and are seeking a 
position offering personal growth, technical development, 
responsibility and diversity. 

We need Design Engineers with experience in one or more of the 
following: 

• Magnetic Recording Head Technology 
• Minicomputer Architecture 
• Digital Hardware Design and Application 
• Systems Engineering 

For these professionals we offer excellent working conditions in a 
new facility, good salary and liberal company benefits. You'll be 
living and working in the Clean Air Country of Kansas where you 
can spend off-work hours enjoying the many fishing, hunting and 
recreational areas. 

Get all the details today. 
Send complete resume 
including salary history 

and requirements, to 
Ron Clarke, Industrial 

Relations Department. 
P. O. Box 1297AS 

Wichita, Kansas 67201. 
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ing here. 
The book closes with an overview of 

IBM'S Resource Security System (avail­
able from IBM as GH20-0967) and 
fimilly a little treatise on the principles 
of cryptography and data transforma­
tions. 

The dust jacket prominently features 
a teleprinter and the casual purchaser 
might be misled to assume that this has 
something to do with the contents of 
the volume. While time-sharing is men­
tioned a time or two, and remote ac­
cess is included, the dust jacket and the 
title are misleading. 

This is a book in search of an audi­
ence. For the seasoned professional, 
the hundred or so pages devoted to 
computer concepts are unnecessary 
and the back half lacks sufficient detail 
to be interesting. To the uninitiated 
reader, the front half moves too fast 
and uses too much jargon to be easy 
reading, and the back half assumes he 
has mastered the first half. 

Missing is any method of estimating 
risks, any mention of physical protec­
tion or operational considerations, and 
any note about personnel, systems, or 
procedures. All in all the inexperienced 
reader could be easily misled to think 
that computer security is totally a sub­
ject of hardware, software, and com­
munications. Since it's obvious that 
Katzen can write and since his figures 
are very good, it's a shame he didn't 
choose his audience profile more care­
fully, narrow his scope, and write a 
book which would be a contribution to 
the field. 

Security and Privacy in Computer 
Systems 
by L. Hoffman 
John Wiley & Sons, Inc., 1973 
414 pp. $16.95 

Here is another example of how stereo­
types are misleading. This book i~ a 
compendium of 23 papers, 22 of which 
have been published elsewhere. It is 
put together by a university professor 
who has spent most of his life in the 
academic community. Thus it has all 
the makings of a dull course book that 
someone slapped together to comply 
with an academic requirement for one 
publication a year. 

Nothing could be further from the 
truth. The 23 papers were carefully 
selected as the best of the security liter­
ature to date. With one or two excep­
tions, each one is a landmark paper 
exposing some new concept, drawing 
together what is now viewed as obvi­
ous, or proposing a technical solution 
to a pressing problem. Hoffman has 
assembled these papers, written a taste­
ful introduction to each of the seven 
chapters, and added an excellent pre-
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face to the whole collection. 
Those of us who have worked on the 

security scene for many years will be 
familiar with most of the papers at 
least by reputation. They have been 
often cited and in many cases exten­
sively quoted. Hoffman puts them in 
the proper light and lets each author 
speak for himself. 

The position taken is that security 
and privacy are troubles of the times 
aggravated by the speed and flexibility 
of the modern computer. Hoffman 
notes that the problems are mainly po­
litical with some technical overtones. 
Each of the various authors attempts 
to take a positive attitude and protect 
the individual while· searching for the 
economies that go with advanced tech­
nology. 

While the manager of a dp installa­
tion won't find much in this volume to 
assist him in solving his day-to-day 
problems, this book should be required 
reading for all do-gooders, all self-ap­
pointed experts, all legislative staff 
men, and any who propose to address 
Congress or the state and local govern­
ments on matters related to security. 
Hoffman has done the field a service by 
collecting and tastefully presenting the 
landmark documents in the debate re­
lated to concepts, rights, and individual 
freedom. . 

Security Procedures for Computer 
Systems 
by C. Hemphill and J. Hemphill 
Dow Jones- Irwin, Homewood, III., 

1973 
246 pp. $11.95 

The elder Hemphill has been an inves­
tigator and an FBI agent; he now 
works for a protection agency. The 
younger Hemphill is a recent PhD in 
Electrical Engineering and is now in 
the Air Force. The preface indicates 
that this book is a nontechnical presen­
tation for general business manage­
ment. It does a pretty good job of 
being just that. 

There is almost universal agreement 
among all authors that physical securi­
ty is the foundation of all computer 
security plans. This book concentrates 

. almost exclusively on that physical se­
curity. In its chatty style, liberally 
punctuated by reports of actual events, 
it treats natural disasters, fire, access 
control, man-made disasters, and disas­
ter planning. However, the chapters on 
computer system backup, dp record 
storage, machine room procedures, re­
mote access systems, and the like are as 
weak as the other chapters are strong. 

The book is rather readable and is 
liberally sprinkled with quotes from the 
publications most dp managers don't 
read very often: Administrative Man­
agement, Harvard Business Review, 
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Best's Review, The Office, Nation's 
Business, and The Wall Street Journal. 
The shallowness of the prose and the 
sources cited lead this reviewer to con­
clude that this book was intended for 
the nontechnical business manager 
who wished to have a slight acquain­
tance with computer security matters 
so he could name drop at the next 
board meeting. However, the book is 
not totally without interest to the com­
puter professional. Some. few of us will 
be building new facilities in the next 
few years. The· chapters on physical 
security, if carefully read, would allow 
you to construct a biil of particulars to 
use in instructing the architect in plan­
ning your new facility. 

The content of the book is superfic­
ial, but not misleading. The title is 
misleading for nowhere in the tome is a 
set of procedures enumerated. The 
content consists of narrative punctu­
ated with descriptions of happenings, 
and each chapter is sealed off with a 
series of review questions much like 
the high school texts of 20 years ago. 
The book is concluded with a rather 
complete nine-page bibliography, 
drawn mostly from· the nontechnical 
press. The student, the policy-maker, 
or the computer professional seeking 
case history material will find the bibli­
ography of value. 

Computer Security Handbook 
by D. Hoyt 
Macmillan, 1974 
165 pp. $20.00 

This book is a collection of 12 separate 
papers produced by the Computer Se­
curity Research Group, an outgrowth 
of several chapters of the Assn. for 
Systems Management in New York 
and New Jersey. Many of the articles 
were written by members of consulting 
houses and the others were written by 
employees on the corporate staffs of 
large industrial firms. 

Each article is written in machine­
independent form and most cover gen­
eral concepts without getting too speci­
fic. They are not edited to a consistent 
format, nor do they contain a consis­
tent level of detail. The first one, by A. 
E. Hutt, describes management's role 
in computer security. It ~s excellent 
and that excellence derives from a de­
tailed risk analysis performed for the 
XYZ Company. After the risks are enu­
merated, the probability of occurrence 
is estimated, the range of the loss is 
estimated, and weighted risk values are 
computed. The results are then distilled 
to enumerate thos·e with the highest 
maximum risk and distilled again to 
enumerate those with the highest 
weighted risks. The theme is : Avoid 
paranoia and soberly assess your expo­
sure. 

In the back of the book is an infor-

You love our 
Timeplexer;® 
now·meet 
our port 
cQncentrator. 
Greater flexibility, 
lower cost. 

You already know that our Time­
plexer saves money by transmitting 
multiple data streams over one 
line. Our C-32 Data Channel Con­
centrator adds to your savings by 
letting 16 (or fewer) computer ports 
serve up to 32 part-tirrie local or 
remote inputs .... such as modems 
terminals, or multiplexer channels. ' 
Use the C-32 for synchronous or 
asynchronous data at rates from 
DC to 9.6 Kbps. 

The C-32 is flexible. Using its 
switches or strapping, operation 
can be field-modified so that groups 
of inputs can be routed only to 
certain outputs, while other inputs 
reach some or all outputs, as 
desired. Inputs may be busied out 
manually; outputs may be busied 
out manually or remotely. 

For greater capability, C-32s can be 
combined so that 64 or more inputs 
contend for the same 16 outputs. Or, 
our Channel Contention Expander 
can provide much of this added 
capability at lower cost. 

Use the Reader Service Card or 
contact us directly ·about the full 
line of Timeplex data communica­
tions equipment ... modems, 
multiplexers, and the rest. 
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mative chapter by G. R. Migliaccio. 
He teIls what the computer shop looks 
like from the insurance point of view 
and there is an extensive questionnaire 
used for performing an insurance risk 
survey which is. enlightening if you 
read between the lines. AIl the papers 
in the book are aimed at the smaIl to 
medium size instaIlation. The DPMA 

member would feel comfortable with 
this book as would most corporate 
controIlers in the $100 million per year 
gross class. The sample forms they 
supply, the short checklists that appear 

Computer security Management 
by D. Van Tassel 
Prentice Hall, 1972 
212 pp. $10.50 

Van Tassel gets credit for being one of 
the first to attempt to cover the spec­
trum of security topics between two 
covers. His is an early book, completed 
in 1972, and is included here for the 
sake of completeness. As with many of 
these early publications, it's a sampler 
of topics of interest to the author. It 
lacks any quantified method for assess­
ing the risks for the computer center, 
gives physical security short shrift, 
and proceeds hummingbird fashion 
through 8 pages on dp controls; audit-

at the end of most chapters, and the 
diagrams used by the various authors 
all are directed to the instaIlation 
which has a low level of computer and 
systems complexity. 

As it stands, this is one of several 
books in the field that could be termed 
security primers. It would be useful in 
a colIege survey course, for legislative 
analysts who wonder what all the fire 
and smoke is about, for managers of 
small to medium size shops and their 
bosses, and perhaps for operations 
management in large facilities. Unfor­
tunately, by making it machine-inde­
pendent they left out most of the meat. 

ing; various kinds of errors; 11 pages 
on software protection, copyrights and 
patents; 11 pages on cryptographic 
techniques (the author's interest); and 
a whole section on time-sharing, with­
out ever discussing on-line data files. 
The coverage is spotty, the checklists 
are skimpy, and the document is in 
need of reorganization and update. 

Most readers are turned off by ex­
amples that use IBM 1401s, 7080s, and 
360/50s. The field has marched for­
ward and Van Tassel was behind even 
in 1972. The dust jacket states that the 
author is an acknowledged expert in 
the field of computer security and fur­
ther claims the book contains detailed 

coverage of software protection. After 
reading the content, I conclude neither 
claim is true. 

SAFE-Security Audit and Field 
Evaluation 
by L. Krauss 
Firi~r:;£d, Krauss, E. Brunswick, N.J., 

143 pp. $29.45 

Although this book has been available 
alIt:J.ost two years, it warrants review at 
this time because it is a checklist. After 
only 16 pages of introductory material, 
Krauss launches into 118 pages of 
checklists interspersed with 118 blank 
pages of worksheets. He covers person­
nel, physical security, data, programs, 
documentation, operational aspects, 
backup, development, insurance, and 
continuing security programs. An ap­
pendix contains a 10-page list of good 
sample readings in security from the 
late '60s and early '70s. 

The introduction claims that this 
checklist approach provides something 
between an inflexible formula and an 
expensive, completely custom-made 
security audit. For the subjects he cov­
ers, Krauss has done just that.' How­
ever, at the present stage of develop­
ment, security considerations are so 
pervasive and cut across so many fac­
ets of a computer installation that no 
existing checklist can be used like a 
recipe. Checklists will merely suffice to 

NEW PORTABLE 
PRINTING KEY PUNCH 

A NEW DIRECTION FOR 
EDP SERVICE COMPANIES! 

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. 

(Service Bureaus ... Software Houses ... 
Facilities Managers) 
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EDP Service Companies to move into a 
"product" field-Turnkey Minicomputer 
Business Systems-through our 
JOINT VENTURE PROGRAM 

The SYSTEMS Corporation provides: 

• Minicomputer hardware 
• Most comprehensive Data Processing 

Software in the Minicomputer Industry 
• Training to assemble, sell and service systems 
• Financing support 

EDP Companies provide: 
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• Knowledge of local market conditions 
• Proven capability in systems analysis 

and programming 

Write or phone today for complete information: 

~ 
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65 Jeffrey Ave. 1441 Kapiolani Blvd. 
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Punch has six adjustable tab stops for automatic 
programming of spacing. Upper case printing is sharp 

Circle readers 
service number 
or write direct for 
complete information 
on the 2629 Alphameric 
Punch and other models 
(manual and electric) for 
punching Hollerith type holes 
into plastic tabulating, credit, 
ID and badge cards. 
Special versions available. 

and clear. Thin plastic tab 
cards, aperture cards, 

and certain types of 
card sets (numeric 

punching only) can 
also be handled. 

MEDIA MANAGIEMEN-' 'Y,'TIM~ 
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stimulate the memory of an experi­
enced investigator so he can explore 
the topics suggested in appropriate de­
tail for his installation. 

Associated with the checklists are a 
rather mechanistic system of rating 
where each finding is given a numeric 
rating from zero to four. These ratings 
are written next to the checklist item, 
totaled at the bottom of the page, and 
numerically summarized in a table at 
the back of the handbook. All of these 
numbers tend to intrude into the audit 
process. No topic as complex as securi­
ty can be reduced to numbers at such 
an early stage in its development. If the 
handbook were used as the author in­
tended, it would be too easy for a 
security auditor to give such attention 
to the numerical ratings, assigned 
weights, and the actual numeric evalu­
ation that he would forget to think. 
Thus it appears that the proper way to 
use the SAFE Handbook is to ignore all 
the ratings and numerical weights and 
use the questions to review the installa­
tion. 

On the other hand, the questions 
presented are not given any codings to 
indicate whether a question is related 

. only to installations having require­
ments for very intense security or to 
general practice. Thus back-to-back 
one can find questions having to do 
with polygraphs, urinalysis to detect 
drug addition, and more general topics 
such as checking references and dates 
on an employment application. 

Still, Krauss has produced the best 
set of checklists available in the field 
today. The sections on personnel and 
physical facilities are so complete that 
one would need to be selective and 
delete some that did not apply before 
conducting an audit. The remaining 
sections touch on the important major 
considerations, but require expansion 
to get the required level of detail. 

For instance, the section on data, 
programs, and documentation would 
require major extension if one were 
going to audit a large complex com­
puter shop. The section on operations 
attempts to cover computer operations, 
control procedures within the comput­
er facility, and data handling proce­
dures related to the computer facility. 
While trying to cover this breadth in a 
few questions, he sometimes leaves 
gaping holes as exercises for the user 
(e.g., "Where a time-sharing system is 
used, rate the security and information 
safeguards to prevent access to pro­
grams and data files by other users"). 
While what he proy~des is good, a large 
installation with extensive complexity 
deriving from on-line access and resi-

. dent data bases would have to extend 
this question set significantly to be able 
to perform an adequate audit. 

If a person had a security manager; 
and if that security manager knew 
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hardware, software, operations, proce­
dures, applications programming, and 
management; and if that security man­
ager had the inquiring investigative 
mind of a cop; he could take this SAFE 

Handbook and (in about a month) 
develop a customized list of questions 
suitable for a specific installation audit. 

Security, Accuracy, and Privacy in 
Computer Systems 
by J. Martin 
Prentice Hall, 1974 
619 pp. $19.95 

This weighty tome tells all but the most 
dedicated reader everything he wants 
to know about security. It contains 448 
pages of good readable prose and 172 
pages of appendices. It is aimed at the 
broad-gauge computer professional 
who has enough knowledge of com­
puter programming, operations, pro­
-;:edures, and management to feel fair­
ly comfortable in anyone of these 
areas. It is authored and edited by one 
man and he has used a consistent style 
and vocabulary. In addition, James 
Martin understands systems and can 
write about them with facility. 

This volume is organized into 38 
chapters in five major sections. In the 
first section Martin covers the nature 
of the problem and in the remaining 
four sections he covers the' design of 
the computer system, its physical se­
curity, its administrative control, and 
the legal and social environment in 
which it is embedded. Each chapter 
closes with a short list of directed read­
ings. The majority of the appendices 
are chapter summaries (outlines) but 
he supplements the chapter on auditing 
with an excellent 23-page checklist. 

The main thrust of the book is to­
ward the design of improved systems. 
He discusses the problems intelligently 
and then proceeds to enumerate prin­
ciples and list the features a proper 
design should include. He does not give 
any attention to the retrofit of existing 
systems or to assessing what you've got 
(with the exception of the auditor's 
checklist) . 

Although he works for IBM, he does 
a creditable job of sticking to princi­
ples and not getting lost in IBM jargon. 
However, he occasionally does use IBM 

hardware or software when he needs 
an example. In addition to being an 
excellent book for the general reader, 
the IBM design engineers could benefit 
from a careful review of its contents 
since he does point out many flaws in 
the current product line with suitable 
grace. 

This is not a primer, and while he is 
sensitive to social concerns, he does 
not dwell on them. For the system 
designer who is faced with a design 
problem today, I can heartily recom­
mend this book and its engineering 
approach to current problems. 

-Bob Patrick 

The 
Timeplexer; ® 

here's why 
users love it. 
The Timeplexer outsells all other 
multiplexers. 

The reasons are many: 

It gives top performance at low 
prices, thanks to a unique memory 
design which reduces the circuitry 
required. Reliability is up, cost is 
down. Programming is simple and 
quick: merely change the jumpers. 

The Timeplexer offers an unequalled 
range of options: units from 4 to 96 
channels, adaptive speed, built-in 
modems, intercity contention, broad­
band interface, redundant logic 
and power, and multiline hubbing. 
It offers virtually unlimited com­
binations of speed, code, and parity 
... synchronous and asynchronous. 

In addition to multiplexing, the 
Timeplexer. is a test center for 
your entire communications system. 
It has test switches and indicator 
lamps so that any source of failure 
- modem, multiplexer, terminal, 
line, or computer - is pinpOinted. 
Use the Reader Service Card or 
contact us directly about the full 
line of Timeplex data communi­
cations equipment. 
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QUEST SYSTEMS, INC. n. 1. A corporation founded in 1968. 2. The 
largest professional recruitment firm in the U.S. functioning solely 
in the computer sciences; its client companies pay all employment 
fees, interviewing and relocation expenses. Quest is known for its 
deep personal commitment to relate to each candidate as an indi­
vidual 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, hard­
ware sales, etc.) 4. Quest is presently searching for degreed pro­
grammers and analysts (commercial, sCientific, systems software) 
for over 3,500 client companies in the U.S. Quest has openings in 
over 700 U.S. towns and cities. 5. Methodology - see Questsystem. 

QUESTSYSTEM (kwest sis'tem). n. 1. Discussing with a man what he 
would like to be doing in light of what he has been doing. 2. Ana­
lyzing the realities of his objectives as they relate to the current job 
marketplace. 3. Contacting client companies and other Quest staff 
personnel to identify pOSitions of possible interest. 4. Introducing 
the job candidate to his prospective employers by providing com­
plete details to each about the other, ensuring the efficacious use 
of eVElryone's time. 5. Arranging interviews. 6. If employment offers 
are extended, Quest assists in evaluating the responsibilities, com­
pensation and opportunities (and relates those to the initially stated 
objectives). The Questsystem has been working for thousands of 
professionals 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). 

What do you do when 
your keypunch operator 

gets bent, folded 

I Q I ~:!~~~~~~'~~~~1~2~4!~eoo 
Baltimore: (301) 265-1177· Philadel hia: (215 667-3322 
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or spindled? 
You need help. Call Manpower Temporary 

Services. We'll get the job done quickly, reli­
ably and professionally. No matter what you're 
up against. Look for us in your white pages. 

TEMPORARY SERVICES 

DATAPOWER" SERVICES 
We'll give you all the help you need. 

Keypunch Operators. Tab Operators. Computer Operators. Edit 
Clerks. Systems Analysts. Coding Clerks. Computer Programmers. 
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FREE EMPLOYMENT SERVICE 
FOR PROGRAMMERS AND ANALYSIS 

WHAT IS YOUR TRUE WORTH? 

Serving Northeast, Southeast and Midwest U.S. 
RSVP will provide free employment 
counselling and develop and selec­
tively distribute your resume. 

Our openings include scientific and 
commercial applications, telecommu­
nications, control systems, software 
development and systems program­
ming utilizing most languages, com­
puters and operating systems. We 
also serve engineering and market­

ing personnel in the computer field. 

Call or send resume or rough notes of objectives, salary, location 
restrictions, education and experience (including computers, models, 
operating systems and languages) to anyone of our offices. Or 
check the reader service card for a free sample resume and typical 
job descriptions. We will answer all correspondence from U.S. 
citizens and permanent residents and will guarantee our best ef­
forts in a professional and ethical manner to all qualified appli­
cants. 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 104, Towle Bldg., 1777 Walton 
Road, Blue Bell, Penna., 19422 (215) 643-5550 

• RSVP SERVICES, Dept. M., 1651 Old Meadow Road, McLean, Va. 
22101 (703) 790-5166 

RSVP SERVICES 
Employment Agency for Computer Professionals 
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JOB OPPORTUNITIES 
BULLETIN 

Cadillac 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 available opportunities in 
the Systems & Data Processing field is available free of charge and 
will be mailed to your home 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 opportunHy 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, w.ill 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. 6060·1 

Financial 6-9400 

*"Where More Executives Find Their Positions Than Anywhere 
Else in The World." 
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iItfo74 IS DIFFERENT ... 

iqfo74 
is an information systems Exposition for Management 

iqfo74 
is an information systems Exposition for EDP Management 

iqfo74 
is an information systems Conference for Management 

iqfo74 
is an information systems Conference for EDP Management 

INFO 74 is an applications show, not a technical show. The em­
phasis is on what information systems can do for management­
not how it does it. (But the technology is available for those who 
need to know it.) 

INFO 74 will show Management how to use the computer and 
other information systems in new and different applications, how 
to work with EDP Management in developing these new 
appl ications. 

INFO 74 will have over 200 exhibits by the leading manufacturers 
of information systems equipment and suppliers of information 
services. (Over 115 companies have already signed up for space.) 

For complete information, just send coupon. 

1-----------------------.· American Management Associations' 
CLAPP & POllAK, INC. 
Exposition Management 
245 Park Avenue 
New York, N.Y. 10017 

Please send me complete details on INFO 74. 

Name 

Title 

Company 

Street 

City State Zip 

D I am interested in visitor's information 
o I am interested in exhibitor'S information 
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Just out! 
1974 computer 
salary survey 
Yours free 

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

Source Edp does. And we'll share what 
we know with you. Our eighth annual 
salary survey and career planning 
guide, "The Next Step," compiles 
salary data received from the 11,000 
professionals who consulted us last 
year. We add to that advice developed 
over our twelve years of recruiting 
computer people: danger signals that 
mean you should start looking for a new 
position, mistakes to avoid. A periodic 
supplement lists positions currently 
available. 

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

The Forum 

SOME REALITIES 
OF DATA STANDARDS 
While the idea of data standardization has had general 
acceptance for years, its contribution outside'the context of 
specific systems has been limited. This situation is likely to 
continue indefinitely and system designers might do well to 
consider why. 

The term "standard" is an unfortunate choice. While 
analogies are frequently made to other fields such as screw 
threads, these analogies usually overlook one key difference. 
Virtually all other standards are founded on precise physical 
measurement, a convenience not available for the develop­
ment of data standards. In addition, there are a number of 
other fundamental factors that will continue to hinder their 
development. These can be considered as adversary situa­
tions, to wit: 

Data standards vs. the real world. Since data systems work 
with symbols, the objective of data standardization is the 
acceptance of specific symbols for all "things" in a class of 
like "things." A "thing" may be a person, an organization, 
a geographic location, a piece of property, an action, a 
concept, or a value of some sort. There is no accepted term 
for a "thing" in the data standards lore. A specific symbol 
for a specific "thing" is' called an item. A class of like 
"things" is usually called a data element and corresponds to 
a field of a record or a report in which items are recorded. 

Fig. 1 indicates the flow of logic required to develop a 
typical data standard. Even if the real world "things" are 
accurately identified, precisely measured, and standardized, 
work at the data level deals only with perceptions, terms, 
definitions, and symbols. In the more frequent case where 
the "things" are not themselves standardized, the linkages of 
perceptions, terms, and definitions can be entirely subjec­
tive. Unfortunately, many standards developers and users do 
not appear conscious of these links or the ambiguity that 
each can impart. 

Unlike most "things," classes are creatures of con-
~ Data Element 

Real World "Thing" 

~ 
Perception of Thing_Characteristics & Attributes_Concept of Class 

~ ~ 
Term or N1me of Thing Term or Name of Class 

'" t ~ 
Definition of Term or Name Definition of Term or Name 

Symbol old'fo'~'m' / 

Data Standard-An Accepted /' 
Class with Associated Coded 

Items. 

Fig. 1. Data standard logic. 

venience that do not exist in the real world. They are 
developed for some analytical or explanatory purpose and 
new ones can be created at any time. The wider the number 
of systems that standards developers attempt to serve, the 
greate.r the difficulty they have in identifying classes that 
truly serve individual needs. The idea of broad natural or 
generic classes to serve the needs of many data systems has 
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been seen to be overly optimistic. 
The various standards developed for identifying geopolit­

ical entities are rich with examples of standard classes that 
do not meet all system needs uniformly (Fig. 2). Puerto 
Rico is not a state, but in systems dealing with domestic 
These Geopolitical Classes 

Countries, DependenCieS'&AreaS~ 
of Special Sovereignty 

These Problem "Things" 

Puerto Rico 
Trust Territories 
Panama Canal Zone 

States (and Outlying Areas) of _ 

The United States = 
::;j================washington, D, C. 

Counties & County Equivalents ~I Boroughs of Alaska 
of The United States Census Divisions of Alaska 

Fig. 2. Everybody "knows" what a country, state, 
or county is, but ... 

data, it is treated like one for many practical purposes. 
Thus, the concept of the class, "States of the United States" 
turns out to have fuzzy edges. 

A second type of class problem involves system precision 
or level of detail. Any standard to identify the countries of 
the world must include the sovereign entities of Monaco and 
the Vatican, but some worldwide statistical systems treat 
them as parts of France and Italy. While most physical 
standards include specified tolerances, a useful no­
tion of data standard tolerances does not seem to have 
emerged. In its place is the thought of the least common 
denominator, which has the effect of making the highest 
level of precision required by one system the standard for 
all. 

Finally, it is sometimes impossible to find all of the 
"things" in life to complete what seems to be a useful class. 
This problem was encountered in the development of a 
standard for "Counties and County Equivalents of the 
United States." There were no counties in Alaska. The 10 
organized boroughs that were the political equivalents of 
counties included only a small portion of the land mass. The 
remainder consisted of an unorganized borough with five­
sevenths of Alaska's named populated places but with no 
government of its own. Thus the federal data standard 
includes both the boroughs and the Census Divisions of 
Alaska-the latter to be used for statistical purposes. An 
included table of the populated places provides both 
borough and division codes. It can be argued that this is no 
standard at all, but I submit that it is as much of a data 
standard as can realistically be provided in such cases. It has 
the effect, however, of making "populated place" the least 
common denominator. 

Data standards vs. economics. While seen as cost-savers, 
data standards may increase some costs. In addition to the 
system precision aspect, there may be three other factors. 

The first is development cost. Most data systems are 
considered overhead costs to the organizations they serve. 
The time-consuming process of developing data standards is 
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the forum ____ _ 
overhead on the overhead. Organizations are reluctant to 
invest in this type of activity unless substantial gains can 
reasonably be predicted. Such is frequently not the case. 

The second factor is use cost. Standards can save design 
expense, but their use is not free. In addition to possible 
conversion costs, the commitment of a system to use a 
standard maintained outside one's organization implies a 
willingness to accept changes. These changes are more or 
less predictable if the user community grows and imposes 
new requirements on the standard. The alternative to ac­
cepting change, however, is muHiple standards for the same 
basic data,. or no standards at all. 

Third, some standards are to provide uniform identifiers 
for large and dynamic lists of "things." Lists of millions of 
people or organizations and thousands of geographic places 
or commodities are examples. The registrar function, or the 
maintenance and publication of the lists of entities and the 
proper identifiers, is an expensive and often highly special­
ized activity. The normal approach is to find an organiza­
tion that. already maintains a large entity list, and add the 
registrar function to its existing activities. While this is 
frequently the only economic solution, it is usually less than 
perfect. Where an economical arrangement for the registrar 
function cannot be made, a data standard of this type is not 
possible. 

Data standards vs. technicafdialects. Computers are tools 
of the specialist, not the generalist. The data elements that 
have 'evolved in systems reflect the technical dialects of the 
specialists they serve. This is good system practice' at the 
micro level, but it adds to the traditional problem of cross 
communication among accountants, librarians, economists,. 
engineers, and the like. When developing standards, it is 
hard to avoid adding just one more level of abstract sym­
bols to the existing dialects. The question of system preci­
sion emerges here also, since regional economic planners 
and budget analysts do not work at the level of detail that 
accountants and the keepers of property records require. 

Data standards vs. system implications. The developers of 
a data standard may be objective and divorce the standard 
from the implications of the uses to which it may be put. 
Others can be counted on not to draw this distinction. 
Standards of the screw thread type are basically two party 
propositions involving, at one time, only a supplier and a 
receiver of material. While data standards have been similar­
ly viewed, there may be third and fourth parties involved. 

The third party is one that is in some way affected by an 
interchange. Current popular system theory assumes that 
data is a common good-to be freely distributed to point of 
need. In practice, this is anything but true since the transfer 
of data may indirectly transfer power or it may affect the 
status of a party to whom the data relates. Much of the 
question of data confidentiality comes down to this last 
point. 

When a standard is developed to identify a large, dynamic 
list of entities, the previously mentioned registrar is re­
quired. The concerns of this registrar typically have' a 
profound affeot on a standard. The registrar is considered 
the fourth party. The developers of data standards must 
recognize the various interactions of all four parties. 

Data standards vs. codes. Selecting a code scheme is 
complicated by the various methods available, each with its 
strengths and weaknesses. The choice must be based on the 
different information storage and transfer functions the 
standard may serve. In some cases, machine limitations are 
important as with OCR or MICR equipment. In other cases, 
ease of human recognition is important. Frequently, there' 
are desires to build logical classification or sequencing' struc­
tures into codes; and almost as frequently, there is more 
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than one useful structure possible, though only one can 
normally be provided. Finally, data storage and processing 
costs plead for compactness. 

There are few rules based on experience or study to guide 
code method selection and those that have been propounded 
may not apply in specific situations. Yet this is the most 
visible feature of a standard and it normally attracts the 
greatest amount of criticism. 

In spite of these and other problems, data standards can 
be useful tools of the systems trade. Based on observation of 
numerous standardization projects and involvement in a few 
of them, I offer the following suggestions. 

Know thy system. One of the toughest aspects of data 
standard development is learning true user need. This is 
often because the users themselves just don't know. Regard­
less of how soon we may start managing data as a resource, 
we at least need to know the data contents and requirements 
of our systems to guide the development of standards and to 
use them successfully. This means having ready access to 
data inventories, and implies some degree of internal stan­
dardization or control. Everything about system develop­
ment takes too long, and data standard development is no 
exception. Until users are in a position to state their needs 
and review proposed standards quickly, there will be no 
speed-up of the standards process. 

Accept translation as a normal computer function. Many 
have started with the idea that data outside the computer 
must be standardized so the computer can handle it more 
readily. This just puts the translation burden on people. A 
better approach is to see how much of its own translating a 
computer can do. If some systems use numeric codes and 
others use abbreviations for the same basic data, equating 
them is a job for the computer. Translations should be 
viewed as a key to building and interfacing systems that 
have greater utility and lower total cost. Such an approach 
also contributes to the flexibility that large systems may 
increasingly be seen to need. 

Develop "Data Bridges" Instead of "Standards". This is 
partly a play on words since many of the standards in 
existence and under development provide bridges. Just as a 
bridge was provided to overcome the Alaskan county prob­
lem, and just as State code standards include both abbrevia­
tions and numeric codes, future standards will have to go 
farther in this direction. Some people will inevitably argue 
that these imply options and thus are not standards at all. 
Maybe so, but bridges are proving to be practical where, for 
any combination of the reasons already discussed, true 
standards cannot be developed. 

Aid the development of large systems to serve a com­
munity of interests. The word "system" no longer has mean­
ing. It is applied to everything from a three part form to 
applications that represent thousands of man years of de­
velopment. If one defined a system as "what I am working 
on now," he would be pretty close. A system is clearly a 
function of Man's perception and is often pretty narrow. 

On the other hand, some people think big. The system for 
encoding and processing bank checks is an example. It 
involved the cooperation of many people to develop a 
nationwide system broader than the scope of any organiza­
tion involved. The transportation industry in conjunction 
with large shippers and a number of government agencies 
have a similar project under way. The retail merchants are 
engaged in a like effort. 

System projects of this type can support the development 
of data standards to meet their needs. In the transportation 
case, about twenty specific standard elements give promise 
of saving the country hundreds of millions ofdol1cirs a year. 
With odds like these, the money and talent somehow shows 
up. In addition, it looks as if it will be easier to build bridges 
to link the retail, banking, and transportation systems as 
necessary, than it would be to develop individual, general 
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SYSTEMS ANALYSTS 
COMPUTER ANALYSTS 

Two System 370's, 1 MOD 158, 1 MOD 155 

Develop Computer-Based information 
Systems for Ashland om 

Outstanding growth positions now available in our corporate headquarters 

Computer Science Department, leading to the development of systems in 

marketing, manufacturing, supply and distribution, finance and accounting, 

and other company functions. In addition to the latest central computer 

systems, we use many smaller RJE terminals in our operations across the 

country. Our compensation program is excellent, with a generous starting 
salary, an extensive benefit list, and an opportunity to grow in an expanding 

computer-dominant corporation. 

For immediate consideration, please send your 

resume in complete confidence to: 

Ashland 

An Equal Opportunity Employer 

J. G. Sampsel, Dept. DAT-474 

ASHLAND OIL, INC. 
P.o. Box_ 391 

Ashland, Ky. 41101 
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EOP. oilers Ihey 
couldn'l reluse. 
Thousands of bright ambitious EDP profess-
ionals ... particular and concerned about their 
careers ... have come to Romac in total con-
fidence to discuss their futures. We know their 
business. We listen. We screen in depth. And we 
present appropriate fee paid opportunities. 

Many of these opportunities develop through 
Romac's effective inter-office system ... a 
network of partners from Portland to Atlanta. 

Contact Romac ... you may find an offer you can"'t refuse. 

ROMAC .. hfinging the "right people" together 
in Data Processing, Accounting and Banking. 

BOHAC 
& ASSOCI A TES/Personnel Consul tants 

Contact ROMAC & Associates, 200 Boylston St., Chestnut Hill, MA., 
02167 (617)969-4010 for immediate transmission to our network of 
Partners in: Portland, Hartford, Ne'{'J Haven, Stamford, Rhode Island, 
Buffalo, Rochester, Syracuse, Chestnut Hill, Ma., Boston, Washington, 
D.C., Charlotte and Atlanta. Or write or call direct. 
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purpose standards to serve the thousands of separate organi­
zations in these industries. 

Accept standards as a means for managing change. There 
is little hope for any data standards program based on the 
assumption of permanent fixes. Rather, standards should be 
viewed more like marching orders that specify what every­
one in a given community will do until there is a reason to 
change. Changes cannot be made frivolously, of course. 
But the existence of some recognized conventions can lead 
to more rational decisions about what and when to change 
as new requirements are recognized. 

Changes will be caused by at least three factors. First, the 
scope and content of individual systems is constantly widen­
ing. As they encompass new fields and technical dialects, 
they must accommodate to them while continuing to serve 
established users. Second, as systems are seen to interface 
with other systems at an ever larger number of points, new 
requirements emerge. Third, many systems have within 
them their own seeds of change. While hopefully solving the 
problems they were created to solve, they bring to light or 
allow attention to be directed to new ones which, in turn, 
lead to change. 

Develop a useful theory and practice for data standardi­
zation. The field is far broader than it looks. Data stan­
dardizers need an appreciation of subject matter data from 
the viewpoints of multiple disciplines, some knowledge of 
linguistics, an understanding of systems, and the patience of 
a saint. But this is not enough. For data standards to take a 
place like that of engineering standards, the field must have 
a generally accepted implementation method that does not 
exist today. For example, potential standards might be 
routinely classified on the bases of content, where they will 
be used in systems, and the nature of the interchanges they 
will assist. Fro~ ,this, useful generalizations could be made 
about the choice of code schemes. Work in this area has 
barely scratched the surface. There is some progress in the 
development of manuals and guides, but as yet there is really 
no teachable body of knowledge and there are some com­
plete voids. For example, while there is general agreement 
on the importance of accurate initial definition, the litera­
ture is silent on the treatment of identified entities, such as 
countries or organizations that change characteristics after 
being defined. Yet the impact of such changes on historical 
data could be profound. 

Acknowledge that most data will not soon be stan­
dardized. This is meant in a broad sense. There will be many 
individual system standards, of course, but combinations of 
data from many diverse system sources can reasonably be 
expected to fit like a glove--on your foot. The old and 
costly process of system integration will be required to bring 
systems that were never designed to interface to the point 
where data interchange can work. At that, there will still be 
special edit, format, and translation processes involved in 
the interchange. 

The development of a data element for one system that 
differs from similar elements in other systems is often com­
pared . to reinventing the wheel. This is another poor 
analogy. Nobody in the automobile industry has reinvented 
the wheel, but wheel design can be a computer application. 
Data elements, like wheels, can be standardized up to a 
point, but there will always be limits. 

-Thornton J. Parker III 

Mr. Parker is a management analyst 
in the Office of Management and Budget, 

Executive Office of the President, where his 
responsibilities have included 

direction of the federal data standards program. 
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Our new Flexydisks have cope with. Each disk is also pre- liner. This unique method of pack-
been specially designed and formatted for immediate use. aging cuts down on friction and the 
formulated to provide trouble-free Flexydisks have a clean, debris- possibility of errors. 
performance on 3740 and free surface like our computer tape. Flexydisks are Easily Stored 
compatible equipment utilizing A special dual-purpose coating and Mailed. 
flexible disks. gives increased disk and head A good product deserves a 

Each Flexydisk 1 has 77 tracks life. Our tests have shown head good package. Flexydisks come in 
and can store upto 252,928 bytes wear to be less than 23.5 micro- compact, tabulated library 5-
... or approximately 3,000 inches in 92 hours of head loaded packs. They save on storage and 
80-column cards. There's no operation! record-keeping, and make neat 
better buy than BASF Flexydisks, Flexydisks won't leave you desk-top files. They're a great 
and here are some of the reasons short if 3740 equipment is up- time-saver. Asupply of color 

I why: dated, either. We've coated and coded labels is also included for 
Flexydisks are 100% Certified finished them on both sides. easy job identification. 
to be error free ••• and Justto,Pesure. Drop us a line, and we'll send 
they're initialized. Flexydisks are Self-Cleaning. you complete details on Flexydisks. 

Every Flexydisk 1 is 100% certi- We pack our Flexydisks in a BASF Systems, Crosby Drive, 
fied so you won't have mistakes to special, self-cleaning jacket and Bedford, MA 01730 ~l 

You're already paying for BASF quality, you might as well have it. L 0 J 
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For years, 
people thought 
Teletype 
machines only 
talked to 
themselves. 

Fact is, Teletype machines 
have been carrying on intelligent 
conversations for years with some 
of the fastest information movers 
in the world. Computers. 

We've earned a good, solid 
name for ourselves in computer 
communications because our 
equipment is compatible with 
practically any computer-based 
system. 

Our product line proves 
the point. 

The number one standard­
duty data terminal in the industry 
is our model 33 series. And our 
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new wide-platen model 38 offers 
big system features at economy 
system prices. . 

Heavy-duty operation with 
minimum maintenance? Check 
out our model 35. And our model 
37 series delivers the utmost in 
flexibility and vocabulary for 
complex data systems. 

We also build equipment for 
paper tape systems, as well as a 
magnetic tape terminal for greater 
on-line savings. As you can see, 
our reputation in point-to-point 

. communications has served us 
well in computer terminals. No 
one comes close to us in reliability, 
flexibility and economy. 

I t takes more than man u'­
facturing facilities to build the 
machines Teletype Corporation 
offers. It also takes commitment. 
From people who think service is 
as important as sales. In terminals 
for computers and point-to-point 
communications. 

That's why we invented 
a new name for who we are and 
what we make. The computer­
cations people. 

TELETYPE 

f InrI:' 
For more information about any Teletype product, write or call TERMINAL CENTRAL: 

Teletype Corporation, Dept. 81F, 5555 Touhy Avenue, Skokie, Illinois 60076. Phone 312/982-2500. 


