






ltel Disk Drives. 
Now JOu can pick one. 

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

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

, field engineers. And Itel has the 

largest independent 
field engineering 
service in the country, 

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

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

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

J:TEL 
CORPORATION 
Data Products Group 
One Embarcadero Center 
San Francisco, California 94111 
Telephone (415) 983-0000 
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C. Itoh means excellence 
in Digital Printermatics. 

8 

18 million IIits 

on thisl 

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

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

Please let us know. 

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

On our 20th anniversary 

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

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

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

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

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

MAY 

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

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

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

. tion, auditing of computer systems, and professional devel­
opment. Fee: $50, two-day, member; $55, non-member; 
$30, one-day, member; $35, non-member. Student rates are 
available, as are discounts for teams. Contact: Orange Coast 
Chapter DPMA, P.O. Box 2957, Anaheim, Calif. 92804 
(714) 635.:.6841. 

36 

Database Management and Database Technology Symposi­
um, May 13, Columbus, Ohio. The Central Ohio Chapter of 
the ACM will sponsor this one day symposium on the man­
agement of data within the current database technology. 
The conference will deal with the theories concerning data 
management, database technology, and commercial data­
base products. The first speaker will be James T. Fry of the 
Univ. of Michigan on "Database Technology: Past and 
Present." Other topics covered will be "Database Technolo­
gy: Future," and "Steps in Implementing a Codasyl-Ori­
ented Database," Registration: $20, members; $25, non­
members. Contact: Dorothy Smith, E. S. Preston and 
Assoc., 939 Goodale Blvd., Columbus, Ohio 43212 
(614) 221-7505. 

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

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

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

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

ON THE AGENDA 

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

. 8 

when you want more 
affordable computing power . 

MILLIONS OF INSTRUCTIONS PER SECOND 15 

$20,000 APPROXIMATE MONTHLY RENTAL $150,000 

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







The 
loneliness of the 

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

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

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

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

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

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

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

Four-Phase Systems® 
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source data 
SOURCE DATA provides information 
on books, courses, references, reports, 
periodicals, and vendor publications. 

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

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

J 

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

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

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

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

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

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

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

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

each work station. 
Software Metrics is a separate effort 

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

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

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

-Robert L. Patrick 

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

Data Processing 
Technology and 
Economics 

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

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

The author is very careful to qualify 
his data. The entire Part II (280 81;2 x 
II-inch pages, in two-column format) 
is devoted to tables presentiRg the de­
tailed data underlying the figures in 
Part 1, and text discussing the validity 
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DON'T 
BUY A FLOPPY DISK 
SYSTEM FOR YOUR 

HP9830 Jlt
" CALCULATOR 

UNTIL YOU CHECK OUT 

CYBERCHRON'S 
FDF-100 

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

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

CYBERCHRON 
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CORPORATION 
5768 Mosholu Avenue 

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

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

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

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

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

So: you want 
a visual 

medium­
but not the 
high cost of 
reading it! 

Introducing 
CODE 39, 

an alphanumeric 
bar code with 
exceptional 

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

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

Typical Applications 
I nventory Control 
Wholesale Distribution 
Manufacturing 
Hospital Systems 
Libraries 

Write or call for more information. 
Interface Mechanisms, Inc., 
5503-232nd St. S.W., 
MountlakeTerrace,WA 98043. 
Phone (206) 774-3511. 
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DATAMATION 






































































































































































































































































































































