




































































































































































































































































News in Perspective 

BENCHMARKS 
gramming services. The agreement fol­
lows a deal by Memorex to buy at least 
$2.5 million worth of cel's cc-80 com­
munications processors for sale by Me­
morex on an oem basis. 

Training for Retailers: NCR Corp. has 
acquired Learning Systems Develop­
ment Corp., Cincinnati-based supplier 
of training materials for the retail food 
industry. The company provides a series 
of self-instructional courses dealing with 
checkout security, the reduction of 
checker errors, grocery stocking, bag­
ging, price-marking, store safety and 
customer courtesy. T. H. Biggs, NCR'S 

assistant vice president, corporate edu­
cation, said the widespread use of elec­
tronic systems in retailing has created 
an increased demand for educational 
materials. 

Moving Out: In the early 1970s, heyday 
of a booming plug compatible IBM add­
on memory market, Ampex Corp. con­
solidated its scattered Culver City, 
Calif., plants into a huge 300,000 square 
foot building in suburban Los Angeles' 
Marina del Rey. This fall, with much 
of the plant's end user activities moved 
to northern California, the company 
was preparing to sell the plant to the 
U.S. Postal Service for $10.3 million and 
lease more modest quarters in EI Segun­
do, about seven miles away. The com­
pany's president Arthur Hausman said 
funds from the sale will be used to re­
duce its debt. 

Mini Group Chartered: The Minicom­
puter Industry National Interchange has 
been chartered as a non-profit associa­
tion, following some two years of plan­
ning. Described by its founders as "A 
professional association which will con­
cern itself with all areas of minicom­
puter systems, equipment, software and 
techniques, it is structured to accept in­
dividual members, corporate user 
members, and manufacturer members. 
Its stated goals are to provide a forum 
where new ideas, concepts, equipment 
and techniques and other appropriate 
matters can be examined and discussed 
by knowledgeable and interested pro­
fessionals and where these persons can 
establish criteria for communication 
within their field; to provide a mechan­
ism for the exchange and interchange 
of minicomputer experience; to provide 
a central source where actual and poten­
tial minicomputer users and other inter­
ested parties can tum for information 
and assistance; and to establish a mean­
ingful dialogue between manufacturers 
and users. Initial sponsors include man-
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ufacturers, users, and systems houses. 
The group's president pro-tern is Jon 
David, head of Systems R.DI Corp., Fort 
Lee, N.J. Headquarters have been es­
tablished at 2460 Lemoine Ave., Fort 
Lee, N.J. 07024. 

Continuous Forms Continue to Earn: 
A report by International Data Corp. 
titled "Continuous Forms Paper Mar­
ket" indicates that general-purpose 
computer site central batch printers 
used more than $1.1 million worth of 
continuous forms in 1974 and are ex­
pected to use in excess of $2 billion by 
1980. The report covers the paper, rib­
bon, and forms handling equipment 
market. It showed that, while only one­
third of the money spent in 1974 was 
for stock forms, this type of sheet repre­
sented 62% of the paper used, while cus­
tom sheets accounted for 38% of the 
usage. The report said 4% of the sheets 
used were carbonless and 4% were 
labels. 

Science Fair Broadened: Students 
from high schools who build computers 
and write programs are welcome at the 
1976 National Computer Conference 
Student Computer Fair, as usual. But so 
are all other types of student interests 
in computers. Dr. Serna Marks, chair­
man of the fair which will be held June 

7-10 in New York with the annual Na­
tional Computer Conference, said the 
entry categories will be broadened to 
include computer art and music, short 
stories, science fiction and poetry. Even 
elementary students are invited. They're 
being asked to submit drawings of a 
computer. "We'd like students to create 
new computer tools for home or school 
use, produce a work of computer art, 
or design and implement a computer 
game," says Dr. Marks who is director 
of academic computing at City Univ. of 
New York. Among the prizes are a com­
puter kit and a subscription to the ma­
gazine Creative Computing. Entry rules, 
application forms and additional infor­
mation is available from Dr. Marks at 
CUNY, 33 West 42nd St., New York 
10036. 

Keyboard-to-Storage Market: Key­
board-to-storage data processing equip­
ment sales are now at a $250 million-a­
year sales level, says a Frost and Sulli­
van Inc. report. The study says this sales 
level will reach $7.5 billion between 
now and 1984. "The half-million key­
punches will eventually be supplanted 
by keyboard-to-storage equipment," 
says the research firm. Keyboard-to­
storage systems include keyboard-to­
disc, keyboard-to-storage terminal, and 
intelligent terminals. *' 
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LOOKAPEAD 

(Continued from page 18) 
A union spokesman said some agreements had been reached; that: the union had 
.compromised. some of its claims but.nOtleon major issues such as wages and car 
mileage allowance. Burroughs pays ·the CEts 6 cents permi1~. The union spokes­
man said "We '11 accept whatever the government accepts'" . :TheIRS accepts15¢ 
for the first l5 t OOO miles and 10¢ for every mile above that. The union said 
the company ."hadn' t given an inch. U . 

GIVE A COMPUTER FOR CHRISTMAS ... . 
With the price of. just about everything (eicept.elec.t:roniccalculators) going 
UPt a computer with a price tag of $180 might make an attra?tiveChristmasgift' 
this year. Actually the $180 figure is ;the low end of' a range of kit and assem­
bled configurations of the Altair 680 being introduced this month by MITS,. a 
small Albuquerque firm whose' Altair 8800 hasrecorded···an unprecedented 5,QOO 
sales since its shipments began in January of this year. And it was an expensive 
machine at $429 in kit form or $621 assembled. 

The 680 does go as high as $390 assembled but this version is complete with 
front panel controls and indicators. For $180 a buyer gets a kit which includes 
a processor,printedcircuit boards,and 1,000 bytes of memory.· Power supply, 
frontpanel,anda carrying case bring a kit up to $293.. The company will 
marlFetviamail order (just fill out a coupon and include your credit card 
riumber) and retail stores. Shipments begin late this month, just in time for 
the Christmas rush. 

ALL IN THE FAMILY 
For th~se who think IBM's emphasis on excellence is not a tradition ,please take 
note: The new Miss America t Elaine Godin of New York, is from the IBM family, 

. so to speak. Her father is John Godin, a manager at IBM World Trade Corp., Mt. 
Pleasant, New York. Miss Godin, who has a perfect 4. 0 average at Skidmore 
College, speaks fluent French and Spanish and has a working knowledge 'of Greek t 

Latin, German and Russian. She is an accomplished pianist and played her oWn 
composition at the Miss America finals at 'the Atlantic City Convention Hall. 
All this led one computer wag to remark wi,th a smile that b.e.will, file charges' 
of unfair btiSinesspracticesagainst IBM if Miss Godin appears at IBM','s various. 
comptiterconvention exhibits. . 

, ' . . . . . . . ~ 

RUMORS AND :'RAW RAN])OM DATA, 
.. Retailers' in California have been evaluating a unique EFT' proposalbyan>in:di­

vidual.who wants to offer a network on an entreprEmeuria1basis •. Whoever he is, 
he's maintaining a low profile butreta;llers,both.superJllarkets.and depart1l1ent 
stores, areintrigued~ •• DataGeneral' son again~offagaineffort.in semiconductor 
LSI is on again.. There may be an announcement ·soon·onalow-end·:machine •.•• IB~ 
should be announcing a new~ord.pr()cessingsyst·~m·~hortlya:f ~erthe~ start()f.i:h~ . 
year. _,.News thatsomeof~he~\ln(1erde'V'eloped. :countt~esare~start~ng to use (!()m- . 
puters: . DEG.justdida,$3~8million;dealiIl:ffoiiVia •. : •• H0l1e~el~·'i.aselting.8-
machine called the Systent 6 inA?stralia'..Matlu~a~tu~ed,b:r:Nippon\Electriciri· 
Japan,. it is· .. beingmarketed.by.~:accouritirig:machi..ne~en.,~B:th~r~h~comp~ter ... s~~~ , 
cialists ... ~ever look a gift '·compu.te:ri'Jl.th.e 'ni()ut~aepa:r~meIlt: ." A Data.: Gener,al 

,Nova has been donated ~to. the·:·S()uthernMa:in~::V?cationa~,Techriical· •. lnstitute, 
near which Data General is.buildiIlga.newplan~..Buttlu~donor'wasEntrex . 
~hich,inits data.entry,systetl1S,·no~is using··comput~rsman~facturedbyDigital 
ComputerCoritrols •. No. matter.·~he Southern.~a:tne~·;VocatioIlal:TechnicalInstitute 
is delighted to hav~ themillicOmput~r ••• ori.ereasonihe·irifightingfor the $2.7 

. million California .StateUniversity·.·.and . CQll.~ge .Syste~ .. was,s()·fier(!e ... is the 
feeling. that tIle order will.opell upotherinstx:uctionalt.1se orders a.t collegeS! 
.'acros~the country.. DEC won the California: order ~:bidding 19 PDP-lll~5s. 
'Closest competitor was Hewlett-Packard, tlie >.trad1t·ionalleader .inthe:Lnstruc-
tional use field. .. . .' '. . ... 



Tally's other end of the line. 

A serial printer that starts you on the road 
to reliability. Start at 120 characters per 
second and stay for a fine .family of print­
ers up through 400 lines per minute. 

Tally has a new, low cost, 120 char­
acter per second, 132 column, multi-
copy serial printer that's backed by 
Tally's tradition of outstanding 
print quality and unyielding 
hardware reliability. The latest 
addition to Tally's growing 
family of data processing 
printers for minicomputer, 
business system and 
communicatiOlYterminal , 
applications; The new 
Series 1000. 

It employs a unique 
needle printing technique 
that minimizes moving 
parts. Head movement 
is digitally controlled-

digitally 
controlled 
print head 
advancement 

no springs or clutches to adjust or break. 
.Microprocessor electronics. A 9 x 7 

matrix font gives clearly defined char­
acters. There's a full year1warranty 

on the print mechanism. 
It handles forms from 4 inches to 

15 inches wide. For positive paper ad­
vancement and positioning, there's 
tractor engagement above and be­

low the print line. And for easy 
system integration, Tally offers 

a parallel interface to emulate 
other printers and a serial com­

munications interface . 
. For more information 

call or write your local Tally. 
sales representative or con­

tact us at the factory. Tally 
Corporation, 8301 South 

180th Street, Kent, Wash­
ington 98031. Phone 

(206) 251-5645. 

dual tractor 
paper engagement 

microprocessor 
electronics 



An advanced computer room air conditioning system 
that tells you exactly how it's feeling. 

•. COOLING 

Wi ~ :. 
[Q, Liebert Corporation 

Introducing Deluxe System/2 
with Precision Control Readout 
(PCR-2). It tells you at a glance 
whether all systems are func­
tioning properly. Or that spe­
cific attention is needed to 
keep your computer room air 

1...... _______ .... conditioning system at peak 
efficiency. And, while PCR-2 tells it all-precisely. The 
rest of the Deluxe System/2 does 
it all-precisely. 

With these features: 
Economical, quiet semi-hermetic 

compressors. Low maintenance. Low 
operating speed. Long life. Low failure 
rate. Infra-red humidification system 
adds clean pure water vapor to a precise 
level. Instantaneous response to system 
demands. Exclusive large face area . 
A-frame cooling coil for highest 
cooling efficiency. 

And these new features: 
Exclusive three-stage reheat for precise control. 

By-pass air flow design increases humidity control 
precision. Compressor alternator switch to ensure 
even compressor use-longer compressor life. ';:Auto­
flush system to clean the humidification reservoir, 
eliminates scale before it starts. :;:Solid state 
Mode-Alert System to warn of high compressor 

head pressure and other malfunctions. 
Before they happen. :;:Solid state winter 
start kit. Automatic operation down to 
--20°F outside. Dual fan speed con­
trol, too. 

These are just a few of the reasons 
why you should select Liebert. For 
more information callus on our special 
Wats line. Dial toll free: 800/848-6884. 
In Ohio, call collect: 614/888-0246. 

':'Recommended options f! ~:.. SELECT UEBERT. SELECT QUAUTI 

;~ \u., Liebert Corporation 
~~-..,;.~ 1050 Dearborn Drive, Columbus, Ohio 43229 
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Bell & Howell's Optical Mark 
Readers. The beauty of the system is in 
the simplicity behind its data entry 
concept. Our OMR reads a pencil mark 
from a source document directly into 
computer-ready information. It requires 
no special skills, no manual keying, no 
duplicate transcribing and no cumber­
some manual edit procedures. And the 
bottom-line savings are dramatic. 

A simple case underlines the point. 
A telephone company in California 
installed a Bell & Howell Intelligent 
Mark Reader terminal to process trouble 
reports and dispatch repair crews. 
As information is received on the phone, 
a tab-card trouble report is marked by 
pencil, placed in the IMR terminal, and 
automatically checked for errors. The 
information is then reformatted and 
transmitted to a central computer where 

I I 

I 
I~~:e I 
I ::::::Y State ZiP __ 1 
I Let's see how simple it is to start saving 

time and money. Please send me your 
brochure. 
D I'd like a representative to call. 

Phone ________________________ _ 

l ~ss~~o~~t~;~~~;~,~L I 
Madre Villa, Pasadena, CA 91109.213-796-9381. 

• • 

the data is routed to the appropriate 
service center. The IMR terminal takes 
3 hours to provide 100% error-free 
data entry. The same job originally 
required 40 hours manual keying, with 
an unknown error factor. The per-instal­
lation salary savings are about $1000 a 
month. Valuable connect-time require­
ments dropped from 15 hours monthly 
to one hour-a savings of around $170 
a month per installation. Think of these 
savings for everyone of 28 installations! 

Our Optical Mark Readers are up, 
running and saving in thousands of 
installations all over the country­
doing jobs such as inventory control, 
order entry and trouble reporting. Our 
OMR can save you a lot of time and 
money, too. It's as simple as that. 

For a brochure describing our OMR 
products, fill out the coupon and mail. 

Here's how simple 
data entry is with OMR. 

IMR and Intelligent Mark Reader are trademarks of Bell & Howell Company. 



hardware 
Off-line 
Bell Labs is claiming a major 
advance in the fabrication. of 
integrated circuits with the 
development of Electron Beam 
Exposure System, or EBES. By 
using a beam of electrQns:to 
generate the microscopic patterns 
from which ICs are manufactured, 
EBES can produce the master patterns 
for them faster, more reliably, 
with fewer defects, and at a lower 
cost than existing photographic 
systems. Because electrons have a 
smaller equivalent wavelength than 
light, a much "sharper" writing 
beam can be generated. The EBES 
technique focuses to a spot 20 
millionths of an inch in diameter, 
about one-hundredth the width of a 
human hair. The newly patented 
technique can mean much denser 
(and therefore che~per) circuitry 
in the near future. 

With the proliferation of serial 
printers in recent years, Inter­
national Data Corp., Waltham, Mass., 
thinks we may be on the threshold 
of a new type of equipment: Matrix 
Character Recognition (MCR) 
equipment, as an alternative to 
mor€ expensive ocr equipment. Says 
an IDC researcher: "Unlike currently 
available readers, the logic 
involved in the recognition of 
matrix characters would simply be 
the opposite of that used to 
generate the characters--dots 
would be sensed rather than 
printed." The cost might be several 
thousand dollars, compared to tens 
of thousands for currently available 
ocr equipment. 

A military-qualified microcomputer 
made from commercially-available 
LSI microprocessor chips is being 
tested at Hughes Aircraft Co., 
Culver City, Calif. The 16-bit 
mini contains 50 common avionics 
and military system instructions 
and operates at half a million 
instructions/second throughout 
the temperature range required for 
military applications. 

To more aggressively compete against 
surface transportation shipping, 
United Airlines airfreight sales 
personnel are being equipped with 
terminals that can be used to 
obtain precise cost comparisons at 
prospective customer locations. 
Specific distributions and certain 
cost items are input to the remote 
computer. Within seconds, an 
analysis is received. Let's hope 
United is reversing the phone 
charges •••• 
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Small-scale System 
Nixdorf has introduced an "American­
ized" version of its 8870 computer sys­
tem in the U.S. market it feels could 
satisfy the business data processing 
needs of 60% of U.S. businesses. Pro­
spective buyers will have to scrutinize 
the machine closely to convince them­
selves it's not <!- U.S. design-fully 

90% of the parts are U.S. (particularly 
the peripherals). "No other country 
manufactures such high quality, low­
cost peripherals as you do," stated 
Heinz Nixdorf, president of the parent 
German firm, at the Chicago an­
nouncement. 

It's clear that the 8870 rubs shoul­
ders with Sf 32 and Sf3 offerings, (at 

product 
spotlight 

Graphics Terminal 
Tektronix' introduction of a graphics 
termimll priced in the range of a purely 
alphanumeric crt terminal should tell 
something of the price sensitivity of 
this type of product. If users (and 
oem's) won't purchase a terminal 
priced at $2,995 ($150fmonth on a 
two year lease), one can draw the con­
clusion that a rapid growth in graphics 
usage is still some yea'rs in the future. 

The 4006-1 is compatible with most 
mainframe computers and can be used 
with Rs232 A, B, and C (cCITT-V24) 
interfaces. Data rates are selectable in 
eight steps between 75 and 4800 baud. 
The screen capacity of 2,590 alpha­
numeric characters provides as much 

least in price) and Nixdorf feels the 
8870 will compare very favorably, 
especially with the Sf 32 because of the 
lack of a removable disc storage device 
of any reasonable capacity on the 
IBM machine. Other competitive ad­
vantages would seem to be a multi­
talented operating system capable of 
supporting 16 crt terminals, each doing 
a different application job in the $40-
80K price region, sole-source applica­
tion software responsibility, and a large 
and growing user base in major U.S. 
corporations. Currently there are 38 
sales and services outlets in the U.S., 
and one in Toronto, Canada. NIXDORF 
COMPUTER INC., Chicago, Ill. 
FOR DATA CIRCLE 241 ON READER CARD 

Laser Communications 
The model 741 Long Range GaAs 
Laser Data Communicator System 
transfers data over line of sight dis­
tances up to 15 miles at bit rates up to 
1.544 megabits per second using an 
infrared coherent laser beam. The sys­
tem is offered as a low cost, license free 
alternative to microwave. Applications 
include multichannel telephone (24 
channels PCM) or high speed computer 

information as most alphanumeric 
crt's. In the alphanumeric mode, the 
4006-1 prints 35 lines of 74 characters 
using 5x7 dot matrix images and draw­
ing from a 63 character set of ASCII. In 
the graphics mode, there are 1 K x 1 K 
addressable points, with 780 in the Y 
dimension viewable on the screen. Hard 
copy capability is included in the 4006-
1, using the 4631 hard copy unit with, 
a plug-to-plug interface. Off-line stor­
age can be provided by the 4923 digital 
cartridge tape recorder. Unlike other 
terminals from this manufacturer, the 
4006-1 has no pedestal and is a small 
desktop unit weighing in at 42 pounds. 
First units go to the field this month. 
TEKTRONIX INC., Beaverton, Ore. 
FOR DATA CIRCLE 240 ON READER CARD 
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How To Train Your Programmers 
in Assembler language 
for $15 Per Student 
During the last three years, we 
have developed and published two 
books on System/360-370 as­
sembler language-one for DOS, 
one for OS. These books are so 
effective that most DP profes­
sionals can learn assembler 
language from them using the 
books alone. In fact, as you will 
see later, I guarantee it. 
Once a programmer finishes our 
assembler language text, he is 
more productive. Why? Because 
he can quickly find the statement 
that caused a program check ... 
regardless of the language he's 
using. Because he can write and 
use assembler language subpro­
grams. Because he can maintain 
and develop complete assembler 
language programs ... even ones 
that use ISAM or direct fi les. Be­
cause, for the first time, he under­
stands what is happening as his 
programs execute . . . he's i nde­
pendent, he's in control. 

4 Reasons Why These Books 
Are Effective 
1) These books were written by 
an expert from industry, Kevin 
Mcquillen. He's been a DP 
manager, consultant, and manu­
facturer's rep so his books are 
chock full of solid, practical, real 
world advice. 

2) Kevi n selected the content 
of these books based on an analysis 
of the tasks normally required of 
an applications programmer. That's 
why these books contain every­
thing of use to the average pro­
grammer and very I ittle that isn't. 
That's also why the books give 
substantial coverage to job con­
trol language. The DOS book 
covers DOS and DOS/VS; the OS 
book covers MFT, MVT, VS1, and 
VS2. 

3) The books are organized in 
the most effective way possible 
for a programming course. Quite 
simply, a complete subset of BAL 
is presented in the first three chap­
ters of the book. After this, all 
material is organized by function 
(debugging, table handling, sub­
routine I.nkage, etc.). As a result, 
the student always sees the re­
lationships of the parts. 

4) Each book contains dozens 
of complete program listings. They 
start with card-to-pri nter pro­
grams and end with programs that 
create and retrieve direct files. In 
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between there are listings for 
routines and programs that per­
form code translations and input 
validations, set up the linkage 
between mainline modules and 
subprograms, load and use tables 
in storage, create and retrieve 
sequential and ISAM files, and so 
on. In our experience, these list­
ings, more than any other factor, 
determine whether or not a course 
is effective. And they are the miss­
ing ingredient in most assembler 
language courses. 

How You Can Use These Books 
When you order these books, you 
will have several options as to how 
you use them. If you don't really 
have a training program, you can 
simply pass the books on to your 
programmers. If they have the 
aptitude for BAL programming 
(as they probably do), this by itself 
should accomplish your training 
objective. 

If you want more control than 
that, you can set up a progress 
schedule for each student and 
assign a senior programmer to be 
available for questions. To test 
mastery, you can assign problems 
from the book or actual production 
jobs. When a student writes and 
tests the required programs, you 
will be convinced of the effective­
ness of our books. 
If you have an existing training 
program in assembler language, the 
quickest way to increase its effec-

tiveness is to give our book to all 
students. Because our books con­
tain dozens of complete program 
listings, they quickly improve cod­
ing techniques. Because they pro­
vide detailed procedures for test­
ing and debugging, they quickly 
improve debugging efficiency. 

30-Day Trial and Unlimited 
Guarantee 
Because there are so many in­
effective books in our field, I don't 
expect you to take my word for any 
of this. All I ask is that you try our 
books. If you do, I'm absolutely 
convinced that your programmers 
will learn from them. 
I'm so convinced that I make this 
two-part offer. First, I'll give you a 
30-day free trial period. If you 
return the books within that time, 
forget the bill ... no questions 
asked. 

Second, if you discover after 30 
days that the books don't teach 
your programmers assembler lan­
guage, return the books and I'll 
refund your money. In other words, 
I unconditionally guarantee the 
effectiveness of our books ... no 
time limit. 

So mail the coupon today. For 
each book ordered, I'll bi II you 
$15 plus postage (and sales tax in 
California). Then you can see for 
yourself whether your BAL train­
ing program doesn't improve as 
soon as you start to use these 
books. 

r--------------------------. 
Mike Murach & Associates, Inc., Suite 113, 4905 N. West Avenue, 
Fresno, California 93705 

Gentlemen: Please send me the books indicated below. I will take up to 
30 days to review them with no obligation. If my programmers are unable 
to learn assembler language from your books, I will also take advantage 
of your unlimited guarantee. I understand that I will be billed $15.00 plus 
postage (and sales tax in California) for each book ordered. 

Quantity Version Name 

DOS Title ______________ _ 

OS Company ____________ _ 

Address _____________ _ 

City, State, Zip __________ _ 

Individuals: Please send $15.50 payment for each book ordered (plus 
90 cents sales tax in California). In this case, our unlimited guarantee still 
applies: If you can't learn assembler language from our books, you can 
return them for a full refund. L __________________________ ~ 
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hardware 
data transmission. Installation is said 
to be quick and easy with each unit 
supplied complete with alignment base 
and telescope. Alignment takes about 
15 minutes. Virtually all types of digi­
tal data inputs can be accepted. Each 
transmitter/ receiver is priced art: $2,500. 
AMERICAN LASER SYSTEMS, INC., Go­
leta, Calif. 
FOR DATA CIRCLE 242 ON READER CARD 

Arabic Crt 
Manufacturers contemplating entry in-
to the middle eastern dp market will 
find the Q620 crt controller from this 
manufacturer interesting. It generates 
64 Arabic characters, including nu­
merals and upper/lower case, allowing 
the user to transcribe the Arabic Lan­
guage in an 80-character by 24 line 
display. Design features allow charac-

ters which must connect to do so. 
Ascenders and descenders are provided 
and a command function places a 
Nuqta (0) over the character when 
desired. The display is written from a 
five-level CCITT serial data source at 50 
baud. The single quantity price of the 
Q620 controller is $2,325. ANN ARBOR 
TERMINALS, INC., Ann Arbor, Mich. 
FOR DATA CIRCLE 243 ON READER CARD 

Secure Terminal 
A secure intelligent communications 
terminal designed for heavy duty com­
mercial, military, and government ap­
plications has been developed. The 
cryptocompatible teletypewriter oper­
erates in full-duplex mode to provide 
remote communications and data I/O 
functions at 40 cps. The terminals are 
"Tempest Approved," meaning that 
the lack of electromagnetic radiation 
emanating from the unit makes it im­
possible to monitor by outside sources. 
An optional message header format­
ting function is Jj)ffered as a means of 
speeding message preparation and re­
ducing the workload of communica­
tions center personnel. The message 
header formatter generates ACP 127, 
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JANAP 128 and other formats, stores 
up to 200 plain language addresses and 
routing indicators, etc. An integral 
microprocessor makes it possible to 
tailor the device to meet special re­
quirements. Prices range from $14-
16K depending on configuration. COM­
PUTING DEVICES CO., DIV. OF CONTROL 
DATA CANADA, Ottawa, Canada. 
FOR DATA CIRCLE 244 ON READER CARD 

S/3 Protective Cover 
There's no sense in exposing your IBM 
System/3 to water and dirt damage 
when the machine is powered down, 
reasons this manufacturer, who has 
developed a set of vinyl covers for the 
system. Cover sets are available for all 
models of the System/3 and System/ 
32. Each main box on the computer 
gets its own cover with a typical model 
10 set costing $170. An IBM Data Re­
corder Cover is $25. s/3 SUPPLY co., 
Rutherford, N.J. 
FOR DATA CIRCLE 246 ON READER CARD 

Crt Terminal 
Miniaturized versions of 3M's very 
successful DC300A data cartridge and 
associated drives have been incor­
porated into the 2644A, a logical ex­
tension to the 2640 introduced last 
year (see Nov. 1974, p. 146). Thus, 
the 2644A becomes something else­
and H-P has come up with a name for 
it: a "Mini Data Station." 

The twin cartridges provide 220,000 
bytes of mass storage and will enable 
the 2644A to routinely handle on a 
standalone .asis many operations 
normally requiring connection to a 

computer. For data entry, forms can 
be stored on one mini-cartridge and 
selectively retrieved in seconds. Pro­
gram preparation, editing, tape copy­
ing, and tape-to-printer operations are 
all within the standalone capabilities of 
the microprocessor controller. Pro­
tected fields, video high-lighting, and 
elaborate editing capabilities made the 
2644A a joy to use during a demon­
stration. Prices start at $4,400 in 
quantities of six. I1EWLETT-P ACKARD 
CO., Palo Alto, Calif. 
FOR DATA CIRCLE 245 ON READER CARD 

Serial Printer 
The 1120 is the first in a new series of 
dot matrix serial printers, with addi­
tional models rumored to be waiting in 
the wings. The 1120 prints at 120 cps 
across 132 columns using 9 x 7 dot 
image characters. Other features in­
clude a new needle printing technique, 
microprocessor oriented electronics, 
cartridge ribbon, and tractor engage­
ment above and below the print line. 
An original copy plus four carbons are 

1, {ft I .-

generated by the 1120, with form 
widths from 4-15 inches accommo­
dated. The print character set is all 
upper case, and the unit is said to be 
silent enough for office duty. 

The 1120 is offered both to end 
users and oem's, with specific mini 
controllers due for introduction some­
time next year. Unit prices for the 
1120 start at $2,575. Production deliv­
eries begin before year end. TALLY 
CORP., Kent, Wash. 
FOR DATA CIRCLE 247 ON READER CARD 

Modem 
All large-scale integration is the prin-
cipal feature of these three modems, 
the LSI-48, LSI-72, and LSI-96. Multiply 
the model number by 100 to get the 

. baud rates. The products might just be 
the first LSI units offered to end users, 
and the development is a significant 
one. In field tests, the company states 
that new series has proven superior to 
all other modems, even its own. The bit 
error rate at 9600 baud wa~ equal or 
better than one in 106 at a signal to 
noise ratio of 22 db on typical chan­
nels; at 7200 bps it is equal to or better 
than 106 at a signal to noise ratio. of 19 
db; and at 4800 baud it is equal or 
better than 106 at a signal to noise 
ratio of 15 db. Prices range from 
$2,500-3K for the LSI-48; $3,400 to 
$4K for the LSI-72; and $4-5K for the 
LSI-96. PARADYNE CORP., Largo, Fla. 
FOR DATA CIRCLE 248 ON READER CARD 
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hardware 
Remote Batch Terminal 
Small to medium volume batch users 
requiring emulation of IBM 2780/3780 
protocols are the focus of the 1606, 
an expandable 16-bit minicomputer 
driven remote batch terminal. Com­
plete with the byte-oriented processor, 
2000-4800 baud synchronous com­
munications interface, 300 lpm 64-
character set chain printer, and 150 
card per minute reader, the 1606 rents 
for $820/month on a I-year lease. 
Standard printer features include 12-

channel carriage control loop, 132 
print positions, 6 or 8 lines per inch, 
EBCDIC and ASCII characters. Options 
include a 300 cpm reader and a static 
eliminator and paper/puller stacker for 
the printer. The 1606 includes provi­
sions for IBM's SDLC communication 
protocol designed into its hardware. 
Flexible disc support is offered to pro­
vide mass storage autoload, intermedi­
ate storage, and I/O spooling capabil­
ities. Deliveries are underway. HARRIS 
CORP., Dallas, Texas. 
FOR DATA CIRCLE 249 ON READER CARD 

Plotter 
The 430/201 flatbed plotter is in-
tended for applications requiring 
smooth line quality. Lines drawn at 
any angle across the 54 x 76-inch sur­
face, including curved lines, do not 
exhibit step functions because plotting 
is performed in the line segment mode 

rather than incremental mode. The 
resolution is .00 I-inch, the repeatability 
is ±.004-inch, and the maximum speed 
is 24 ips. A digital servo closed loop 
positioning system controls the pen as­
sembly to ensure drift free plotting. 
Options include multi-pen assemblies 

October, 1975 

For PDP-II Users 
A New Program Debug Console. 
By Formation. ... 

. 
- u'MAD - :-= 

!J 2,~'" flit l' f , 

Just subtract the $1200 cost from the many dollars it will 
save you in time and productivity. And keep the change. 

You get a powerful program debugging tool and effective systems 
maintenance aid that allows you to perform a range of functions simply 
not possible with your current software-like stopping or interrupting the 
system at any point, and then examining its various elements. It offers a 
unique backward look at the last 16 addresses that appeared on the UNIBUS, 
providing you a valuable trace of the processor and I/O UNIBUS activity. 
It enables you for the first time to look at your PDP-11 under actual operating 
conditions, not the slowed-down simulated environment you're used to now. 
And the Program Debug Console is packaged as a small peripheral 
controller (SPC), which means it's ready to go 
to work for you almost immediately. 
From Formation. The people who deliver proven 
peripheral subsystems for RCA Spectra/Univac 
Series 70, RCA 3301, DEC PDP-11, Honeywell 
200 and 2000 Series ... and you. 

DEC, PDP, and UNIBUS are registered trademarks of Digital 
Equipment Corporation. © Formation, Inc. 

823 East Gate Drive 
MI. Laurel, NJ 08057 
609-234-5020 

CIRCLE 103 ON READER CARD 

Data Processing Divisio~ - Wichita 

NCR's Data ProceSSing Division - Wichita has im­
mediate openings for both junior and senior level en­
gineers on Advanced Development and Product De­
velopment programs involving next generation 
minicomputer development. 

MINICOMPUTER 
ENGINEERS 

* SOFTWARE DESIGN * 
• SYSTEM SOFTWARE ARCHITECTURE. OPERATING SYSTEMS 

• COMPILERS. UTILITIES. COMMUNICATIONS . 

* HARDWARE DESIGN * 
• PROCESSOR DESIGN • MEMORY DESIGN 

• I/O CONTROLLER DESIGN. FIRMWARE DEVELOPMENT 

* DESIGN SUPPORT * 
• SEMICONDUCTOR COMPONENTS 

• PERIPHERALS AND CONTROLLERS 

Get all the details today. Send complete resume, includ­
ing salary history and requirements to Ron Clarke, Pro­
fessional Placement Office, P.O. Box 1297AS, Wichita, 
Kansas 67201. 

CIRCLE 119 ON READER CARD 

147 



FILE CONVERSION 

To create data banks of 

laws, Rules and Regulations 

Depositions, evidentiary material 
in support of litigation 

Medical Records 

Insurance policy records 

Credit information 

To prepare files of subscriber names 
and addresses for subscription fulfill­
ment 

To make text machine-readable for 
computer composition, typesetting 
and retrieval 

ICR 
Supplements your in-house facilities 

Gives you speed and high quality at 
lower cost 

300 skilled operators go to work 
and your converted records are 
back to you in double quick time 

Microfilms your original documents 

let ICR show you how it can be ac­
complished quickly, accurately and 
economically. 

Call for more details or mail coupon 
below. 

---------I -1 
I 

International Computer Resources, Inc. I 
733 Summer Street 

I Stamford, Ct. 06901 (203) 359-4020 I 
I 0 Please have your representative call I 
I me . 

I 0 please send more information 

I Name, __________ _ 

I Title, ___________ _ 

I 
I Organization' ________ _ 

I Address. __________ _ 

I· I City, State, Zip, _______ _ 

I Type of Business, _______ _ 

'----- _____ J 

CIRCLE 87 ON READER CARD 
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hardware 
(four or eight pen), a precision paper 
advance system, a scribe tool attach­
ment, and a symbol printer. On-line 
versions of the 430/201 are priced 
starting at $37K; off-line models are 
also available. BROOMALL INDUSTRIES, 

INC., Broomall, Pa. 
FOR DATA CIRCLE 250 ON READER CARD 

High-speed S/3 Printer 
The hot little System/3 processor need 
no longer be constrained by printer 
performance. A high-speed (200-760 
lpm) line printer can now be attached 
to the Model 6, or as a second printer 
on models 8, 12, and 15. No additional 
IBM hardware or software is required 
and the size of the supervisor is not 
changed. The FAST PRINTER handles 
multi-part forms, has 132 print posi­
tions and uses a 64 character EBCDIC 

character set. Additional features in­
clude full line buffering, electronic 
forms control, and a low number of 
electronic components. Options in­
clude special character sets, upper/ 
lower case, boldface accented charac­
ters, and custom software for unique 
printer applications. Prices range from 
$8,300 (200 lpm, 64 characters) to 
$14,900. APODICTICS INC., Ann Arbor, 
Mich. 
FOR DATA CIRCLE 251 ON READER CARD 

$225 Crt Terminal 
A 5" crt terminal is now available for 
this manufacturer's Telecomputer and 
Data Line Monitor product lines 
priced at only $225, likely the lowest 
the industry. has ever seen. The termi-

nal operates at 300 baud and weighs in 
at around 20 pounds. The 5" monitor 
is offered as an alternative to the 12" 
screen past products were equipped 
with. DIGI-LOG SYSTEMS, INC., Horsham, 
Pa. 
FOR DATA CIRCLE 253 ON READER CARD 

Data Entry 
CMC considers the 1800 system one of 
the most significant products in its his­
tory-and it has more keystations in-

stalled around the world than any of its 
competitors. The chief virtue of the 
1800 is that it allows the user to more 
closely fit the hardware and software to 
actual requirements. For example, the 
mix of core memory and disc capacity 
needed to optimize the handling of 
particular applications can be strictly 
specified. The system can be tuned to 
adapt to day-to-day operating prior­
ities, and the user can start out with 
just a few keystations and grow all the 
way to 64 with corresponding small 
increases in software and hardware 
overhead. 

Disc storage for 25,000 80-charac:.. 
ter records is standard, expandable to 
150 thousand records. A second disc 
unit can be specified to double this 
amount to 300 thousand records. The 
processor is expandable in 8K byte in­
crements to 160K from 64K to ac­
commodate up to 64 keystations. A 10 
keystation system sells for $86K and 
rents for $1,650/ month on a three 
year lease. COMPUTER MACHINERY 

CORP., Marina del Rey, Calif. 
FOR DATA CIRCLE 254 ON READER CARD 

Univac Add-on Memory 
Plug compatible add-on memory is 
now available to Univac 494, 1106, 
1108, and 1110 users-a $6 billion 
market of installed systems. Principal 
features include 32K word modularity, 
reduced floor space requirements, and 
dramatic improvements in maintain­
ability (mean time to repair). Inter­
leaving is provided between 32K word 
banks, and two access ports give' dual 
access capability. The 4000 series 
memory is expandable up to 256K 
words. The cycle time is 1 or 1.5 usec 
per word for 1106 memory and 750 
nsec for 494 and 1108 memory. A 
64K chunk for the 494 or 110811110 
is priced at $2,350/ month on a three­
year lease, $2,250 for 1106. IMPERIAL 

TECHNOLOGY, INC., EI Segundo, Calif. 
FOR DATA CIRCLE 252 ON READER CARD 

Personal Development 
So your job is bugging you and you'd 
like to tell your boss about it somehow 
-but don't know how to go about it 
with a modicum of subtlety? Buy an 
Ant World for your desk. The clear 

OFlTFlMATION 



THE 
(JCC GENERAL 
LEDGER/FINANCIAL 
CONTROL SYSTEM: 

1.· Single and complete 
financial data base. 

2. Flexible dClta entry. 
'.~. (Jnique automated' system 

interface. 
4. Authentic data' base 

design. 
5 •. Currently oper~ti()nal: 
360/30DOSto370/16~ 
QS/VSand mid-sii~ 

..BurrQu~hs.. .. ..... .... .i< 

(i~J3acl<e.d.·· .. by ... th~)~ading........ . ..•. 
$QftWare·.c(jJ1lpany ~{jCC. 

Then talk to UCC. Our General Ledger/ 
Financial Control system is the most 
complete accounting and management 
reporting system available. That, along 
with the support that comes with it, is why 
over 150 successful installations have 
been made. 
Mail this coupon or call Richard Streller 
at 214/637-5010. 

r-----------------~ 

I 0 Please send me more information: I 
I 0 Have someone call me about: I 
I The UCC General Ledger/Financial Control System. I 
I I 
I Name I 
I Title I 
I~m~~ I 
I Address I 
: City/State/Zip : 

I Telephone I 
I Mail to UCC Financial Software I 

P. O. Box47911 
I Dallas. Texas 75247 I 
I Or call Richard Streller I 
L ______ ~l~~~~ ____ ~l~~ 

UCC 

Show 
this to 
the next 
guy who 
tries to 
·s~11 yop 
financial 
control· 
software. 

UNIVERSrry COMPUTING COMPANY 
7200 Stemmons Freeway P. O. Box 47911 Dallas, Texas 75247 
A Wyly Company 
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2 4 Reasons You 
.. Should Be Using 

DATRAN's Datadial~. 
The Nation's First Digital Switched ·Dial-up Service. 

DDD WATS Datadial 
1. Digital transmission NO NO YES 

2. Full duplex, 4-wire circuits NO NO YES 

3. Minimum call time 1 MIN 1 MIN AVERAGE NONE (1 ¢ min) 

4. Call-in, call-out on same line YES NO YES 

5. Maximum monthly usage NO NO YES 
charge 

6. Average call set-up time 11.1-17.6 SEC 11.1-17.6 SEC 0.8 SEC 

7. Billing increment 60 SEC 60 SEC 1 SEC 

8. Detail billing· YES NO YES 

9. "Camp-on" call back NO NO YES 

10. Automatic blocking of NO NO YES 
unauthorized in-bound calls 

11. Abbreviated dialing NO NO YES 

12. Highest transmission rate 3600-4800 3600-4800 9600 
(BPS) 

13. Clear-to-send time 150-200 MS 150-200 MS 0.2 MS 

14. Guaranteed error rate NO NO 99.95% ERROR 
performance FREE SECONDS 

15. Non-blocking switching NO NO YES 

16. Automatic and manual dialing YES YES YES 

17. Out-of-service indicator NO NO YES 

18. Automatic circuit testing NO NO YES 
during call set-up 

19. Automatic calling standard NO NO YES 
feature 

20. Loop-back testing standard NO NO YES 
feature with all services 

2'1. Two-way simultaneous data NO NO YES 
transmission 

22. Standard RS-232 interface YES YES YES 

23. Minimum monthly usage NO YES NO 
charge 

24. Approximate usage charge for $1~45 $1.75 8¢ (at 2.4 
a 100 mile, 5 minute call (measured WATS) kbps) 

*OPTIONAL 

Write or call: DATRAN, Data Transmission Company, 7200 N. Stemmons, Suite 300, 
Dallas, Texas 75247, (214) 634-7390 

The Switch Is On! DATRAN 
CIRCLE 76 ON READER CARD CRTRMRTION 



hardware 
plastic globe, complete with ~tched 
outlines of the continents, contains 200 
square inches for good viewing of live 
ants. The ants live, grow, dig, and 
tunnel in colorful blue sand between 
an inner plastic ball and an outer 
transparent globe. Ant World comes 
complete with a magnifying glass, text­
book, and a coupon for a free supply 
of live ants! The unit is escape proof, 
it's claimed. The price is $9.95. 
GOODRICH PRODUCTS, EI Segundo, Calif. 
FOR DATA CIRCLE 256 ON READER CARD 

Graphics System 
The MEGRAPHIC 6000 will probably top 
the Christmas list of a large number of 
graphics users this year. For $16,800, 
a user gets a Nova 214 mini with 8K of 
memory, 19-inch display, and full ASCII 

keyboard housed within a data desk. 
The heart of the system is a graphics 
processor capable of displaying 6000 
flicker-free points and/ or vectors with 
a full screen resolution of ±.05%. The 
unit operates from a core based display 
list that accepts either two-word abso­
lute vector or single-word relative vec-

tor elements. With a worst case 
graphics. memory loading of less than 
43 %, the processor is said to leave 
ample memory cycle time for sig­
nificant computation, data acquisition, 
and transfer. 

Software includes a full set of 
FORTRAN and BASIC applications rou­
tines. Typical delivery is approximately 
45 days. Options include a hardware 
character generator, an interactive 
data tablet and a real-time clock. 
MEGATEK CORP., San Diego, Calif. 
FOR DATA CIRCLE 255 ON READER CARD ~~ 

Numb with enormous ennui, 
a Univac went on a spree, 

spun all of his dials 
in lecherous smiles 

of yellowish lights, and typed "Whee!" 
-Gloria Maxson 

October, 1975 

TIll~{~ITI) (Qf~ \YAVi /f,~rTI1T~:@(Z:1 
Tired of waiting for photographic processing to see the results of 
your high resolution data? And, if the results aren't right, its back 
again through the entire process. COMTAL offers you a better way­
the new 1024 Series Digital Image Processing System. 

You can now see your digital data as quickly as you can supply it­
with image quality previously obtainable only with photographic 
processes. The presentation is bright and flicker free with no detect­
able noise. Note the fine detail in the picture above taken directly 
from a 1d24 Series display, and the detail in the Synchronous Mete­
orlogical Satellite image below (data courtesy of NOAA). 

Now study your image. Does it need to be altered or enhanced? 
The precise interactive capability of all COMTAL Image Processing 
Systems let you change it instantaneously and precisely-while you 
watch-with no costly and time consuming delays. 

All COMTAL Image Processing Systems provide precise and repeat­
able, element by element, interaction with the displayed image. 
Now you can define a point or area in the displayed image and relate 
it exactly to your original data source. 

Applications include high resolution satellite and radar data and 
many others. No longer is the display a limiting factor in your real 
time image analysis. 

Many COMTAL Image Processing and Display Systems are avail­
able to match your image processing demands in monochrome, 
pseudo-color and full color. Tired of waiting? Call or write now: 
COMTAL Corporation, 169 N. Halstead, Pasadena, Calif. 91107. 
Telephone (213) 792-2134, TWX 910 588-3256 

(~~': @) C~'(,{I 'T r- (~\ 11 
IMAGE PROCESSING SYSTEMS. 

CIRCLE 14 ON READER CARD 
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software & services 
Updates 
Minicomputer users should be 
apprised of a new publication, 
"MINICOMPUTER SOFTWARE QUARTERLY", 
a quarterly directory of programs 
available from software firms, 
mini users, colleges, consultants, 
software vendors, accountants, etc. 
Each program is described, includ­
ing resource requirements, language, 
number of modules, operating 
system, interactive or batch 
operation, price and terms, up­
dating provisions, warranty, 
training, and organization to 
contact. A listing of typical 
users and uses of each product;is 
also provided. The charter sub­
scription price is $75/year. 
Applied International Management 
Services, Wayland, Mass. 
(For data circle 257 on reader card) 

Microprocessor development activity 
has reached the point that Tymshare, 
Inc., Cupertino (Calif.) based 
computer services company, has put 
assembler/simulator software on its 
time-sharing network for two more 
popular microcomputer sets: the 
Texas Instruments TMSlOOO and TMS 
8080 and for the Motorola M6800. 
Tymsharealso has software aids 
for Intel, Rockwell, and National 
Semiconductor microprocessor and 
microcomputer sets. 

Conventions may never be the same 
again if this idea from Computer 
Sciences Corp. catches on. At the 
Postal Forum meeting held at the 
Washington, D.C., Hilton Hotel last 
month, CSC's Infonet time-sharing 
service was connected to closed 
circuit television to provide 
delegates with instant access to any 
messages or important announcements 
simply by turning the in-house tv 
sets to a certain channel. It's 
claimed this is a first. 

Remember HAL, the sensitive com­
puter in the movie "2001: A Space 
Odyssey" who ran amok and killed 
all but one of the astronauts on 
a mission to Jupiter? Well, it's 
also the name given to a PL/l-like 
language that will be used in the 
NASA space shuttle on-board com­
puters. Implemented on IBM 360s 
and the Univac 1108, input forms 
can be either one or two dimension­
al, and the compiler produces two­
dimensional output listings. 

For The Record: One of the first 
customers for the Univ. of Windsor's 
OASIS Data Base/Data Management 
system is North Dakota State Univ. 
and not the Univ. of North Dakota 
as we were originally informed. 

154 

Compiler Generator 
The name COGENT will sound familiar 
to oldtimers, but that second genera­
tion language is dead, having been re­
tired from IBM'S roster of program­
ming languages. This COGENT is a 
brand new machine independent com­
piler generator that will principally 
interest medium to large companies in­
volved with the manufacture of com­
puting equipment, distribution of spe­
cialized systems, and development of 
general purpose software packages. 

COGENT accepts language definitions 
including both syntax and semantics 
and outputs a compiler suitable for 
translating programs written in that 

Cobol Preprocessing 
The following two packages, 
ACTION-9 and MODFILE, are COBOL 
preprocessors. A number of these 
have enjoyed varying degrees of 
success in the marketplace (some 
for a considerable length of time), 

software 
spotlight 
ACTION-9 
This package is available to IBM 360/ 
370 os, VS, and DOS/VS users only. 
Eight parameter cards are used to gen­
erate a skeleton program, with the 
"magic" contained in the ninth card­
hence the name ACTION-9. This card 
endows the program skeleton with those 
functions that make it unique. This 
step is divided into two separate func­
tions: inserted logic (where the per­
form statements are to be inserted), 
and programmer-added logic, the in­
structions that are performed by the 
inserted logic. The programmer is pro­
vided with a shorthand language for 
doing this rather than having t6 do it 
in "straight" COBOL. ACTION-9 develops 
two basic logic paths; sequential up­
dates, and report. Sequential update 
develops the file matching and related 
facilities required to update, while the 
report logic develops the facilities re­
quired to read a control file and recog­
nize the sequence breaks. Report logic 
is used for reports, report extracts, 
edits, ISAM updates, and all other pro­
grams not involving sequential up­
dates. 

The program is supplied in the form 
of a PTF-type tape (familiar to any 
360/370 systems programmer) and is 

language to the assembly language of 
the target machine, it's claimed. Com­
pilers developed using COGENT may 
run interactively, and actual applica­
tions may execute interpretively if de­
sired. Invalid language statements are 
recognized and error diagnostics gen­
erated. 

COGENT can run on a variety of ma­
chines and is currently implemented on 
an IBM 360/370 time-sharing system 
(requiring something less than 256K 
bytes of storage) and a Hewlett-Pack­
ard 21MX mini where 24K words are 
used. COGENT is sold as a licensed 
product with a minimum fee of $32K. 
This includes implementation of co-

but these two seemed especially well 
documented and thought out-at 
least as presented to us. The inter­
ested reader may wish to get infor­
mation from both companies and 
compare packages. 

priced at $30/ month or a dollar a day, 
including supporting documentation. 
RISCO INC., Paramount, Calif. 
FOR DATA CIRCLE 230 ON READER CARD 

MODFILE 
MODFILE is a machine independent 
COBOL preprocessor supplied in source 
code form. It, too forces a consistent 
programming discipline by organizing 
target programs into common organi­
zation formats. It's claimed that the 
increase in analyst! programmer pro­
ductivity is at least 25 % because many 
of the tedious coding chores are auto­
matically handled by the package. A 
modular file matching package pro­
vides for sequence checking of as 
many as! six files with low sequence 
detection. Both sequential and indexed 
sequential processing logic is gen­
erated. Control break detection of one 
to 10 control levels with branching to 
the appropriate user-defined routine as 
the control breaks are sensed is fea­
tured. MODFILE is invoked through the 
user's choice of four copy statements. 
The package also provides exits to 
standard paragraph names. To man­
agement, the significance of all these 
techniques is that they are intended to 
make the programs more reliable, 
more efficient, and much easier to 
maintain by other programmers. MOD­
FILE is priced at $975. DIVERSIFIED 
ENGINEERING, INC., Richmond, Va. 
FOR DATA CIRCLE 231 ON READER CARD 
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YOUR DATA BASE 

&: 

• 

GO TOGETHER 
More I MS and TOT A L installations have chosen AS I-ST to implement data base applications than any other 
product. ASI-ST's dominance in data base environments is easily explained: 

• Operates under all IBM 360/370 versions of DOS, DOS/VS, OS and OS/VS. 

• Fully supports all TOTAL, IMS and DL/1 features including TOTAL 7 and secondary indexing 
under IMS/VS. 

• Permits creating and updating TOTAL and IMS data bases as well as retrieval. 

• Includes automatic positioning which permits users unfamiliar with data base structures to easily 
obtain information. 

• Supported in both batch and on-line environments. 

IMS users such as American Airlines, Dow Chemical, TWA, American Can, The Hartford, Union Carbide; 
and TOTAL users like Combustion Engineering, Northwestern Mutual Life, Anheuser-Busch, Corning Glass 
Works, Eli Lilly and Holiday Inns are a few who agree ASI-ST and data base belong together. In addition, 
ASI-ST provides an unequalled return on investment by maximizing the productivity of both man and 
machine. Since ASI-ST fully supports conventional data files as well as relational data bases, these benefits 
are not restricted to IMS and TOTAL users. To obtain more information contact: 

The Software Manufacturer 

October, 1975 

APPLICATIONS SOFTWARE, INC. 
Corporate Offices 
21515 Hawthorne Boulevard 
Torrance, California 90503 
(213) 542-4381 
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You're a dp manager. A good one. 
With a highly capable staff and an 
efficient hardware configuration. 
But how can you make this invest­
ment more productive? 

BCS can help. 

Systematic Software Develop­
ment and Maintenance (SSOM) is 
a new product line that helps you 
increase productivity in system 
design, coding and maintenance. 
How? By combining top-down de­
sign with structured programming. 
Byformulating asetofwell-defined 
procedures for developing systems. 

Before you say you've heard such 
tales before, wait. After using 
SSOM techniques internally for 
over three years, we have found 
that SSOM helps produce more 
reliable software, which is easier 
to maintain, and at lower cost. It 
works. 

Where the trouble starts 
Poor software quality is most often 
due to incomplete design of the 
system. The requirements of your 
end-user often go astray as they're 
translated into system specifica­
tions. The resulting programs con­
tain many logic errors. This leads 
to cost and schedule overruns. 

SSOM techniques place emphasis 
on requirements definition and 
design testing, documentation 
and reviews before any coding 
begins. Changes can be made at 
this point for a lot less cost. And 
maintenance can be done by any­
one on the programming staff, not 
just the author. 
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New training, new tools 
Included in the 880M product 
line is a four-day course on im­
proved system design and pro­
gramming procedures, plus three 
software packages that contribute 
reliability and efficiency. OECA 
(Design Expression and Confirma­
tion Aid) to document and verify 
the system design; TRANSFOR 
(Translatorfor8tructured FOR­
TRAN) to provide structured pro­
gramming capabilities for FOR­

What about hardware productivity? 
If you want to check on hardware 
performance, use SARA (Systems 
Analysis and Resource Account­
ing). SARA is a BCS capacity 
management system that allows 
you to define your configura­
tion's performance standards, and 
then measure its productivity 
against those standards. It also 
gives you a way of simply display­
ing your computer loads and 
bottlenecks to all levels of your 
management. 

SSOM (improved people pro­
ductivity) and SARA (improved 
machine productivity) go hand in 
hand in furthering the efficiency 
of your operation. New tech­
niques for managing your invest­
ment in people and hardware. 
Techniques that can help you 
ach ieve the prod uctivity and 
software quality that you know 
your staff is capable of. Get 
the facts on them now. Call the 
BC8 office nearest you, or mail 
the coupon. 

TRAN program­
mers; and 8U R 
(Software Utility 
Routine) to pro­
vide configuration 
control of program 
librariesduring the 
development and 
maintenance 
phases of the sys­
tem. These tools 
make it easier and 
more convenient 
for your program­
mers to design, 
code, and main­
tain software. 

,----------------, 
I Boeing Computer Services, Inc. I 
I PO. Box 708, Dover, N.J. 07801 D (201) 361-2121 I 
I Please send full information on D SSOM D SARA I 
I My application is I 
I Name Title I 
I Organization Phone I 
I Address I 
I City State Zip I 
L ________________ ~ 

We can help. 

1 ~·I BOEING COMPUTER SERVICES. INC. I 

CIRCLE 20 ON READER CARD DRTRMRTION 



software 
& services 
GENT on a specific system, personnel 
training in its use, documentation and 
maintenance, and a one year warranty. 
VIRTUAL MEMORY SYSTEMS, Orinda, 
Calif. 
FOR DATA CIRCLE 232 ON READER CARD 

On-line Payroll/Personnel 
Some installations are beginning to im-
plement on-line payroll/ personnel sys­
tems-and it's not because they have 
excess computer time available. Such 
systems offer management additional 
flexibility in an ever changing business 
environment by making it possible to 
obtain up-to-the-minute status reports 
on salaries, income taxes, department 
totals, etc. 

The Online Payroll and Personnel 
System is such a program, developed at 
the First National Bank of Maryland 
and offered through IBM as an Installed 
User Program (IUP). It uses two 3270 
intelligent terminals and is designed for 
use with the DOS/ vs monitor and the 
Customer Information Control Sys­
tem/ Virtual Storage (CICS/ vs). Using 
the 3270, a payroll department can 
enter a variety of dollar-related data 
for each employee, such as changes in 
salary and stock purchase deductions, 
awards received, charitable contribu­
tions, and hours worked. Users can 
retrieve current pay period and year-to­
date data for an employee, a group of 
employees, or the entire company. Ad­
ditionally, the program can be used to 
produce reports at specified intervals or 
on request; prepare payroll checks on a 
weekly, bimonthly or monthly basis; 
and complete income tax forms. Secur­
ity. of the information is ensured by 
assigning an I.D. number to each op­
erator, allowing them access to various 
portions of data in the system. The 
system maintains a log of every trans­
action, including the operator's and 
terminal's identification numbers and 
the time of occurrence. The program is 
available under license for $780/ 
month. The charge is waived after 12 
consecutive monthly payments. IBM 

CORP., White Plains, N.Y. 
FOR DATA CIRCLE 233 ON READER CARD 

360/20 Conversion 
CS-TRAN 20 is offered installations 
planning to convert 360/20 assembler 
programs so that they'll run on other 
360 and 370 models. Included in the 
package are a multiphase program, a 
set of assembler macros, and a set of 
execute time subroutines designed to 
lessen the conversion effort. Processing 
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features include conversion of half­
word ADCONS, literals, and instructions 
to fullword format. Base register sup­
port is provided, as is conversion of 
BAS/ BASR to BAL! BALR, HPR linkage to 
console routines, etc. Full diagnostic 
listings of programs are produced and 
translator card input and/ or output 
can be read from or directed to tape or 
disc. Approximately 30K bytes of stor­
age, card reader and punch, line 
printer, and one word of DASD storage 
are required. The license fee for cs­
TRAN 20 is $175/ month for a mini­
mum of one year. c-s COMPUTER SYS­

TEMS, INC., New York, N.Y. 

Medical Package 
The Patient Billing and Accounts Re­
ceivable System (PBAR) is written in 
RPG II for use on two of IBM'S' small 
machines, the System/3 and System/ 
32. Thus, according to its developers, 
the package is not restricted to medium 
and large medical facilities, but can be 
cost justified for use at the clinic and 
medical group levels. A comprehensive 
family / patient master file is featured, 
with information on up to nine de­
pendents as well as insurance company 
data and financial information. PBA,R 

also provides for use of the RVS (Rela­
tive Value Studies) procedure files and 
the ICDA (International Classification FOR DATA CIRCLE 234 ON READER CARD 

SIEMENS As the leading manufacturer of MOS circuits in 
the Federal Republic of Germany, we are cur­
rently seeking experienced engineers to work 
along with our present technical and electronic 
engineering staff. 

For the coming years, we are devoting our 
efforts in IC's on large-scale integration and 
micro-miniaturization. 

Microprocessors 
We are concentrating on the following: 

• Process development for the microprocessor 
systems in N-Channel Silicon Gate 
technology. 

• Design of MOS circuits (RAM, ROM, CPU, 
I/O). 

• Logic and systems development for micro­
processors. 

• Development of software systems and pro­
grams for microprocessors. 

If you are experienced in any of these areas, 
please contact: 

Siemens AG 
Personalabteinlung 1, 0-8000 Munich 80 
Postfach 80 1709, West Germany 

Kindly send your resume in confidence, stating 
your experience, salary requirements and when 
you would be available to begin work in Munich. 
A good working knowledge of the German lan­
guage is a definite requirement. 

Interviews can be arranged for you in the United 
States. 

SiemensAG 
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of Diseases) file for diagnosis. 

Three basic forms are used to record 
data input: the patient registration, pa­
tient encounter, and payment adjust­
ment forms. From this input PBAR pro­
duces a daily receipts register, dootors 
daily activity report, statements in a 
"super-bill" format, insurance claim 
forms, aged trial balance, delinquency 
listing, delinquent notices, professional 
practice analysis by doctor, diagnosis 
analysis by doctor, and automatic or 
manual fee setting. The 16K system 
requires a minimum of 5 megabytes of 
disc storage. The price is $9,600. oc­
CIDENTAL COMPUTER SYSTEMS INC., 
North Hollywood, Calif. ' 
FOR DATA CIRCLE 235 ON READER CARD 

Mini Emulation of 
Univac 1004 
Remote batch operation using a Data 
General Nova or Eclipse series mini­
computer is possible with the UNI004 
package. The program operates in less 
than 4K (16-bit) words of the mini's 
storage and the Univac mainframe 
won't know that it's not talking to a 
genuine Univac 1004 batch terminal. 

~ i 
I 

The DG RTOS or RDOS operating system 
is required. 

Full operating system support for all 
standard peripherals is claimed, includ­
ing disc and magnetic tape. Under 
RDOS the terminal program can operate 
in a foregound/ background mode. The 
UNI004 package operates at transmis­
sion speeds up to 9600 baud. It's priced 
at $1,500 and includes relocatable bin­
ary instructions on paper tape, source 
code on 9-track magnetic tape, and an 
instruction manual. GAMMA TECHNOL­
OGY, Palo Alto, Calif. 
FOR DATA CIRCLE 236 ON READER CARD 

Calculator Software 
The potent little HP-65 programmable 
calculator is being outfitted with sets of 
application software that should make 
it a very good competitor against full 
fledged computers. Now available for 
the hand held device are programs for 
machine design, statistics, and elec­
trical engineering. 

MACHINE DESIGN PAC I contains 35 
programs to aid machine designers 
with problems in dynamics, vibration, 
linkages, cams, gears, springs, power 
transmission and machine geometrics. 
FOR DATA CIRCLE 237 ON READER CARD 

STATISTICS PAC II contains 31 pro­
grams in general statistics, distribution 

I 

I 

,I I 
We Malee 7lte 8est 
Data 7erminals 8etter. 

'I 

i, 
I, 

j I 

II I, 
'I 

I 

Ma~e the b~st ~et~er? Yes! Take the DECwriter II, for example. 
We re a major dlstrrbutor of DECwriters. A very good terminal­
eve.rybody~nows that. We make it better with exclusive low cost 
options available only from Randal Data Systems. Exclusive options 
such as: 
TWX ALTERNATE • ANSWER-BACK • TOP-OF-FORM 
HORIZONTAL TAB 

The DECwriter " (LA-36) is available for immediate delivery from 
Ra~dal Data Systems starting at $79.00 per month including 
maintenance. ' 

functions, curve fitting, analysis of 
variance, test statistics, probability, 
quality control and queueing theory. 
This is the second· set of programs in 
statistics for the machine. 
FOR DATA CIRCLE 238 ON READER CARD 

EE PAC II is a set of 27 programs to 
assist microwave circuit designers. in 
making microwave measurements, de­
signing transistor amplifiers, comput­
ing transmission line properties and 
certain system properties, and perform­
ing difficult related mathematical op­
erations. 
FOR DATA CIRCLE 239 ON READER CARD 

Each pack of programs sells for $45 
and is supplied on 40 prerecorded 
magnetic cards, an operator's manual 
and pad of blank programming pads. 
There are now 14 application packs for 
the HP-65 for use in the fields of fi­
nance, mathematics, statistics, elec­
trical engineering, chemical engineer­
ing (thermodynamics and transport 
processes), stress analysis, surveying, 
medicine, aviation and marine naviga­
tion. HEWLETT-PACKARD CO., Palo Alto, 
Calli. * 

: I, 

Randal Data Sy~tems distributes data terminals manufactured by 
the best names In the business: . RDS Distributors 

! i 
DEC • Diablo • Lear Siegler • Techtran and Customer Service nationwide: 

! ! We ~elect the best terminals going - then we make them better. 
That s what. makes us better. ShOUldn't you call us today about all 
your data terminal requirements? 
You couldn't make a better decision. 

Los Angeles • Detroit • Cleveland • 
Cincinnati • Atlanta • Nashville • Tampa 
Greenville • Fort Lauderdale • New York 
San Francisco • San Diego • Boston • 

QUALIFIED DISTRIBUTOR INQUIRIES ARE WELCOME 

-"'---, ,,-,=.-~l" ';~~~~;-~~;-;. ~~~~~~~~~" ___ "'_." ______ .'m._' .. _,_"_"" ____________ ,'-"---'-- -------''' 

-",-"'---'-- .. -365-~~~~E:' A~ENUE.~({~~AN~E," CAL:i'~ORNi.\'905-03- ~. PHONE(2'13)-'320=8550 

.. ·-----l 
i 
j " '--------l 
J 
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cal cOhfigurations shown. COMPUTER 
PRODUCTS, INC., Fort Lauderdale, Fla. 

FOR COpy CIRCLE 229 ON READER CARD 

Computer Basics Self-study 
A 20-hour home-study course, Com­
puter basics for Management, is de­
signed to give the manager a funda­
mental understanding of computers 
and dp. Covered are information files, 
equipment and programming, conver­
sion to a dp system, computer tech­
niques, and advanced systems. This 
course is one of five in the Manage­
ment and the Computer Program 
home-study series; others are The EDP 
Feasibility Study, Quantitative Aids to 
Decision Making, Management In­
formation Systems, and Managing the 
Human Element in EDP. Price: $55 
each ($50 AMA members). AMERICAN 
MANAGEMENT ASSN. EXTENSION INST., 
135 W. 50th St., New York, N.Y. 
10020. 

New Series Courses 
Brandon has added some new titles 
and expanded some old ones in its 
continued offerings of courses for the 
dp community for the current year. 
Series A now includes "How to Struc­
ture Unstructured Code," "How to 
Develop a Computer Hardware Plan," 
"How to Develop a Business System 
Plan," and others. Series B offers "Dp 
Career Structures and Development," 
"Computer Contract Negotiation," 
"Effective Verbal Communication," 
"Dp Organizational and Management 
Assessment," and more. New York, 
Chicago, San Francisco, and Washing­
ton normally host these courses, with 
Denver and Hartford sometimes in­
cluded. Prices depend on the number 
of days of instruction and vary from 
$215 to $450 (with one at $495). 
These series courses and others are 
available in-house also, at a fixed fee. 
BRANDON SYSTEMS INSTITUTE, INC., 
1611 N. Kent St., Arlington, Va. 
22209. 

Communications Seminars 
Advanced technical and management 
personnel who plan to implement a 
new data communications network or 
integrate a new system into an existing 
network, or who are trying to improve 
performance from their existing con-
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figuration, may be interested in a three­
day seminar given by John E. Buckley, 
"Data Communications System Man­
agement." This seminar will be held in 
San Francisco (Oct. 8-10), Toronto 
(Oct. 27-29), Chicago (Nov. 17-19), 
and Washington (Dec. 8-10). Pricel: 
$450, which includes course materials 
and luncheons. DATAPRO RESEARCH 
CORP., 1805 Underwood Blvd., Delran, 
N.J. 08075. 

Computer Contracts 
A 2V2 day seminar-workshop, "Legal 
Tools for Computer Contracting and 
Protection," is intended to help achieve 
smooth, litigation-free procurement 

and marketing transactions. Topics 
covered are defining the scope of work 
contracted for; acceptance tests, war­
ranties, and remedies; taxes; software 
protection and patent infringement 
provisions; security requirements; arbi­
tration; and the lawyer's role in these 
transactions. Conducted by Roy N. 
Freed, attorney and author of Com­
puters and Law-a Reference Work 
(now in its fourth edition), the course 
is scheduled for New York (Oct. 22-
24), San Francisco (Nov. 12-14), and 
Chicago (Nov. 19-21). Price: $325, 
with discounts for more than one regis­
trant of the same company. THE CON­
FERENCE CO., 797 Washington St., 
Newton, Mass. 02160. 

Scrimshaw 
The art d Scrimshaw (etching and carving 
whales' teeth) began, flourished and ended 
in the period 1825-1865, which was known 
as the Golden Era of Yankee Whaling. 

In Software Design, 
the Challenge is to 

stay ahead of OliSolesceoce! 
Our client, one of the nation's largest and most prestigious equip­
ment and systems innovators, is looking for individuals with out­
standing technical credentials in the field of complex real-time 
software systems, preferably command and control, weapons, 
radar and communications. A background in some of these areas 
will be considered: Data Base Management; Radar & Communi­
cations System Programming; Radar, Weapons, Missile Simula­
tion; Operating System Software Development; Real-time Soft­
ware Design; Software Project Management; Weapon System 
Software Development; New Business Acquisition; Micro Pro­
gramming Systems; Real-time Executive System Design; Com­
puter Systems Architecture. If you have a successful background 
in some of these areas, we can offer long-term career opportu­
nities that include attractive immediate rewards and extraordinary 
advancement potential. Please write in complete confidence to: 

LRK ASSOCIATES, 6845 Elm Street, McLean, Virginia 22101 
U.S. CITIZENSHIP REQUIRED 

LRC 
. ASSOCIATES 

Representing an Equal Opportunity Employer M . F 
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!, TECH 
CONTROL 

ONE OF OUR OFF-THE-SHELF TECH CONTROL MODULES 
PROVIDES PROGRAMMABLE SWITCHING OF 16 EIA CHANNELS, CON­
TINUOUS MONITORING, LOST CARRIER ALARMS AND VF PATCHING 

Momentary Pushbuttons For 
Each Channel Provide Instant 
selection of Individual Alter· 
nate Computer Ports (or 

~~~:~s~i:a~:~~I~~nrf ~~~~~ 
Is Lost. 

Digital Monitor Output With· Normal·Thru Digital JaCks. 
out Interruption of On·Llne No Patchcord Required For 
Traffic. Standard Connection. 

Master Selection Buttons to 
Switch all 16·Channels 
Simultaneously. 

Digital Monitor Input Provides 
LED status of Control Signals 
and EIA Signal Breakout to 
Connector For Test Sets. 

Analog Monitor Input Provides 
Speaker With Volume Control 
and Test Points. 

Normal·Th Analog Jacks For 
Full Duplex VF Signals. No 
Patchcord required For 
Standard Connection. Cross 
Patching Provides Alternate 
Connections. 

MODULAR SYSTEMS 
Cooke Engineering provides custom1ech ~ontrolsystems using standardized 
off .. the .. shelf modules. \'lJe.canconfigure your tech control system to meet 
your specific requirements- with hardware modules that are compatible 
with your modems, processors, terminals and telephone lines. Our off-the­
shelf modular approach eliminates engineering, multi-source procurement, 

. and .. installation problems. We have a comple1ecatalog and will assist in 
yourSY$1em design and module selection. 

.. ~~II,dUPlex.·.·EtA· •• ·.HS-232 .. digital· .• patching •. J~atented.multi~Cjrcuit·jacks) 
Falf.:backprogramm~bledigital.· switching.. Four-wire VFpatching and 
svv;,tching.On-lin~digital and· VFtesting/monitoring· .• Automatic con~ 

. t~nuous data}nd . carrier . m.onit()ring ··for .. individual .. channels .... •. Spare 
equipment appearance and termination e .. Rem()tecontrol switching 
Loop current patchingandswitchi~g. Video patching and switching 
~fAinterface extenders e EIAmatri~switchjng eDiagf)ostic test 
equipm~nt. ' 
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Computer Equipment Directory 
A monthly listing of used (and some 
new) computer equipment, peripher­
als, and supplies and services for sale, 
can be found in The Computer 
Equipment Directory. Buyers and sell­
ers list items free of charge, and may 
code their ads' if they wish so they will 
not be directly identified. The publica­
tion does not act as a broker, and 
buyers and sellers can deal directly 
with each other. Price: $75/yr. THE 

COMPUTER STORE, INC., P.O. Box 
2621, Framingham Center, Mass. 
01701. 

Medical Computer Field 
A quarterly newsletter, Medical Com-
puter Current, offers information on 
computers in medicine. Original arti­
cles, excerpts from articles in other 
magazines, book reviews, new prod­
ucts, meeting announcements, and up­
dates on innovations in the field are 
featured. (The publisher is also the 
vendor of a medical information sys­
tem. ) Available free of charge. SPEC­

TRA MEDICAL SYSTEMS INC., 1121 San 
Antonio Rd., Palo Alto, Calif. 94303 . 

Packaged Software Reports 
Software packages for small computer 
users are evaluated in the monthly 
newsletter, Packaged Software Re­
ports. Packages from IBM, Burroughs, 
NCR, other small business computer 
users, and special packages in health 
care, insurance, or banking, for exam­
ple, will be covered. The first issue 
(October) includes "How to Select 
Software Packages" and an analysis of 
the IBM System/32 Manufacturing 
Management Accounting System. Sub­
scription: $42/yr. MANAGEMENT IN­

FORMATION CORP., 140 Barclay Cen­
ter, Cherry Hill, N.J .08034. :f{: 
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H you punch cards, 
read cards 

or do anything else with cards, 
we want to talk to you. 

We want to talk to you about the Tab 501 Data Entry 
Microprocessor. 

About the unique versatility and operating capabili­
ties resulting from its built-in microprocessor, RS-232C 
interface and unmatched performance characteristics: 

• Minicomputer card input or output. 
• Data transmission via modem or cable for terminal 

appl ications. 
• Interfacing to virtually any type of data entry or 

processing system. 
• On-line or off-line versatility. 
• Reading, punching, printing, verifying and interpret­

ing capabilities. 
• Attractive purchase or lease plans. 

We want to tell you about our standard features. 

• Constants from memory-up to 220 columns. 
• Up to 28 program levels with automatic sequencing. 
• Instant verification. 
• Completely automatic error correction. 
• High speed character duplication. 
• Exceptionally quiet. 
• Unparalleled operator acceptance of over 2,000 

installed units. 
• Easy to learn-easy to operate. 

Let's talk about ''specials!' We want your specials. 
Special applications. Special operating characteristics. 
Special interfaces. Special keyboard requirements. 
Because the Tab 501 Data Entry Microprocessor has 
this unique flexibility, we can give you what you want 
-easily and inexpensively. It's worth talking about. 

•••••••••••••••••••••••••••••••••••• 
• Gentlemen: Let's talk. Let's talk: • 

• Name 0 Interfaces. D Special requirements. • 

• Company 0 Terminal applications. 0 Send more information. • 

• Address ..... .A. ~ 2690 Hanover Street • 
• City State Zip__.a;. . .-=- Palo Alto, California 94304 

• Telephone PRODUCTS CO • 

•••••••••••••••••••••••••••••••••••• 
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And the marriage is going well. We're 
talking about the recent wedding of 
the best features of our systems 60 & 90 
and our proven 6000 series memories. 
Here's what this lasting marriage has 
produced. A high performance (i,{ecllllead disc 
memory product line compatible with our other 
disc products at a very attractive price. 

~--------------------.--------------------------------------~ 
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1. Field proven non-contact head design-over one million heads in use. 
2. Capacities from 4 to 38 million bits. 
3. Available with controllers for popular mini-computers. 
4. Fast access-8.S or 17 milliseconds average. 
5. High MTBF-I0,OOO hours. 
6. DOC's one-year, on-site warranty-United States and Europe. 
7. Sealed for any environment. 
8. No preventive maintenance. 
9. Can directly replace older DOC systems. 

Congratulate the newlyweds by 
uncorking your order now! 

fOd{Bt~Mfl 
J))~'/{~JDJDjjJ})jJl 

( nDj~Dj)t:!ifbjlrjJ 
-' 

8615 Balboa Avenue, San Diego, CA 92123 / Phone (714) 278-9920 / TELEX U.S. 69-54-30 
Radix House, Staines, Middlesex, England / Phone: Staines 51444 / TELEX 93-50-23 
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I 5 COL Inlernational Systems Corporalion of Lancasle, 

JAMES MARTIN 
ON 

DESIGN OF TELEPROCESSING NETWORKS AND 
DATA BASE SYSTEMS FOR THE FUTURE 

CHERRY HILL, N.J., JANUARY 12-16, 1976 
Hyatt Hotel (609) 662-3131 

SAN FRANCISCO, CA., JANUARY 19-23, 1976 
Hyatt on Union Square (415) 398-1234 

An era of tremendous change faces the systems de­
signer today, with new mass storage techniques, satel­
lite telecommunications channels, LSI microcomputers 
and relational data base management software all 
challenging traditional cost-effectiveness trade-offs. 

This intensive one-week course provides a unique op­
portunity to gain at first hand from JAMES MARTIN, 
the renowned author and lecturer in the computer field, 
an overall view of this era of change. Thus equipped, 
systems designers and data processing managers can 
begin to design systems which can survive-systems 
which will not require excessive maintenance and de­
velopment costs as soon as they are installed. 
ISCOL ltd., the Associate Company of the Systems 
Department of Lancaster University, has developed this 
course over the past six years and it is now recognized 
internationally as the outstanding educational oppor­
tunity in the field. 

For further information fill in the coupon and clip it to 
your note paper and post AIR MAIL to: 

Mrs. Margot Collins 
ISCOLLtd. 
Lancaster University 
LA 1 4YR 
England. 

Telephone (0524) 61806 

or telephone 
the Sales Office 
at either hotel 

I should like full details of the JAMES MARTIN course: 

NAME: _________________ _ 

POSITION: _______________ _ 

ORGANIZATION: ____________ _ 

ADDRESS: ______________ _ 

ZIP CODE: ________ _ 
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Fourth Year Has Winning Combination 
DataComm Interface, Inc. - the originators and sponsors of 
Data Communications INTERFACE '73, '74, and '75 - and 
DATAMATION magazine - the most prestigious, informa­
tive, and widely read publication in the field - together will 
bring you the INTERFACE '76 Conference and Exposition 
during March 29-31,1976 at the Miami Beach Convention 
Center in Miami Beach, Florida. This powerful combination 
of conference expertise and editorial excellence means that, 
for attendees and exhibitors alike, INTERFACE '76 will be 
the most comprehensiv~ and productive data communica­
tions eyentwe've ever held. 

New Enlarged Program 
Already the joint staffs of INTERFACE '76 and DAT AMA­
TION - together with repn!sentativesof datacomm users 
and suppliers, and consultants from industry and academe-. 
are hard at work on program details. The program itself will 
be greatly expanded. To keep you current on the datacomm 
advances which have occurred with dizzying speed during the 
past year, we're going to broaden considerably the scope of 
the sessions. We'll have more topical sessions and speakers ... 
new approachestofundamentals ... new presentations and for­
mats ... more "bottom-line" solutions to datacomm problems. 

Old Favorites Back, ToO 
You've told us what activities you liked in past INTERFACE 
conferences, and we hear you. We'll have updated versions of 
such popular sessions as our dual Workshops. The Product 
Workshops will supply in-depth information on the latest 
data. communications equipment and services together with 
practical advice on evaluation and selection. The Methods 
Workshop will deal with the methods, systems, and proce­
dures needed to plan,implement, and manage a data com­
munication network. 

Another popular event from INTERFACE '73, '74, and '75, 
the Applications Sessions, will return with panels of experi­
enced users detailing their successes in operating datacomm 
systems in many specific industries and application areas. 

The Highlight Sessions will address topical issues that are 
likely to affect individuals and organizations working in to­
day's datacomm environment. 

The Little Red DataComm Schoolhouse 
There are no exams and no report cards at the DataComm 
School, but there sure is a lot of knowledge to be gained on the 
basics and fundamentals of data communications. This con­
ference pleaser from INTERFACE '75 will be repeated at 
INTERF ACE '76 - with additional material. It's designed 
especially for newcomers, experienced datacommers who 
want to brush up, and managers and executives from other 
areas who want to get a handle on the exciting field of data 
communications. 

Exhibits Unlimited 
A great conference also means great exhibits. As in the past, 
INTERF ACE '76 will have a dazzling array of the latest data­
comm products and services from the industry's leading sup­
pliers. You'll have a once-a-year opportunity in one place to 
evaluate the hardware, softw,!re, and systems that make 
things happen in data communications.Y ou'll see the tangible 
results of millions and millions of dollars of research and de­
velopment - all on display for INTERFACE '76 attendees. 

You Belong, If ... 
If you're a present or prospective datacomm user, an EDP 
generalist, or a communications specialist - if you're a 
supplier of datacomm products and services - if you're a 
datacomm consultant - if youjre a member of financial or 
general management - if you're none of the above, but just 
plain interested in data commuQications, then you belong at 
INTERF ACE '76. 

Come On Down ... To Miami Beach 
Many previous attendees told us they liked New Orleans as 
the site for INTERFACE '75, but would prefer a change of 
scenery for '76. So we've come up with Miami Beach. We're 
sure you'll agree that sun-drenched Florida is not hard to 
take during cold, blustery March. 

Data Communications INTERFACE '76 
in cooperation with D.R T .R:M:.R TI C :N® magazine 
For further detailS, fill out coupon below and mail to: 
DataComm Interface, Inc., 160 Speen Street, Framingham, Mass .. 01701 (617) 879-4502 

Mail today to: 

DataComm Interface, Inc. 
160 Speen Street 
Framingham, Mass. 01701 
(617) 879-4502 

NAME _______________________________________ ___ 

TITLE ______ -,. __________________ ___ 

COMPANY _________________________ __ 

ADDRESS __________________________________ __ 

CITY ________________________ STATE. ____________ ZIP ______ __ 

TELEPHONE NUMBER 

Please also send information to the following person(s) in my organization. 

NAM E TITLE ______________ _ 
NAME TITLE _______ _ 

NAME TITLE ________ _ 

October, 1975 CIRCLE 70 ON READER CARD 

o I'll be there in Miami Beach on March 
29-31, 1976. Send me my complete 
Registration Kit and Hotel*Reservation 
Form. My check payable to DataComm 
Interface, Inc. for $95 is enclosed. 

o Count me Signed up for INTERFACE '76. 
Please bill me. Send hotel· information. 

o I am interested in attending the 4th 
Annual Data Communications 
INTERFACE '76. Please place me on 
your mailing list for further information. 

o I am interested in exhibiting at the 
4th Annual Data Communications 
INTERFACE. Please send me more 
information. 

·We've arranged especially low 
conference rates. 
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PROGRAMMERS AND ANALYSTS 
Free Employment Service 

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

• Software development and systems programming 

• Telecommunications 
• Control systems 
• Computer engineering 
• Computer marketing and support 

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

restrictions, education and experience (including computers, models, 

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

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

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

dents and will guarantee our best efforts in a professional and 
ethical manner to all qualified applicants that we think we can 

help. Our client companies pay all of our fees. 
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RSVP SERVICES, Dept. M 
Suite 700, One Cherry Hill Mall 
Cherry Hill, New Jersey 08034 
(609) 667·4488 

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

RSVP SERVICES 

Employment Agency for Computer Professionals 
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EDP SEARCH 
WHY IS FOX-MORRIS THE FIRST CHOICE 

OF EDP PROFESSIONALS? 
A recognized staff of professional experts offering LOCAL, REGIONAL & 
NATIONAL COVERAGE through our direct branches as well as coast to 
coast coverage through our 75 member firms of National Personnel 
Consultants, Inc. 
Completely confidential service geared to your career objectives. 
Unparalleled contacts with industry based on ,years of successful results. 
Professional resume evaluation and career guidance. 
Client companies assume all employment costs-including interview 
expense, relocation (if necessary) and search fee. 
SEND RESUME DIRECT, OR CIRCLE NUMBER BELOW ON READER CARD. 

fox-morris 
personnel consultants 
Philadelphia: (215) 561.6300,1, 1500 Chestnut St., Philadelphia. Pa. 19102 
New Vorl!: (212) 697·1820, 6,,3 Third Ave., New York. N.Y. 11)017 
Pittsburgh: (412)232·0410, 6 Gateway Center, ,Pittsburgh, Pa. 15222 
Wilmington: (302) 654·4465, 2005 Concord Pike, P.O. Box 7017, Del. 19803 
Princeton: (609) 452·8135, P.O. Box 2063, U.S. Rt. 1, Princeton, N.J. 08540 
Baltimore: (301) 296·4500, 409 Washington Ave .. Baltimore, Md. 21204 
Charlotte: (704) 527-4980, 4000 Park Road, Charlotte, N.C. 28209 
Atlanta: (404) 321·3888, 2200 Century Pkwy., N.E., Atlanta, Ga. 30345 
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Even Webster's 
KnolNs About 
BUEST 
QUEST (kwest). v. 1. To make a search; to go on a quest. 
QUEST SYSTEMS, INC. n. 1. A corporation founded in 1968. 2. The 
largest professional recruitment firm in the U.S. functioning solely in the 
computer sciences; its client companies pay all employment fees, 
interviewing and relocation expenses. Quest is known for its deep 
personal commitment to relate to each candidate as an individual with 
Individual goals. 3. Its professional staff averages over 6 years of 
experience in EDP recruiting (additionally, staff members have direct 
hands-on experience in programming, systems, hardware sales, etc.) 
4. Quest is presently searcfling for programmers and analysts (com­
mercial, scientific, systems software) for over 3,500 client companies in 
the U.S. Quest has 0pfinings in over 700 U.S. towns and cities. 5. 
Methodology - see Questsystem. 

QUESTSYSTEM (kwest sis/tem). n. 1. Discussing with an individual 
what he would like to be doing in light of what he has been doing. 2. 
Analyzing the realities of his objectives as they relate to the current job 
marketplace. 3. Contact1ng client companies and other Quest staff 
personnel to identify positions.of possible interest. 4. Introducing the 
job candidate to his prospective employers by providing complete 
details to each about the other, ensuring the efficacious use of 
everyone's time. 5. Arranging interviews. 6. If employment offers are 
~xtended, Quest assists in evaluating the responsibilities, compensa­
tIOn and opportunities (and relates tflose to the initially stated objec­
tives). The Questsystem has been working for thousands of profes­
sionals at no expense, whatsoever. Ask your friends of their past 
dealings with Quest. Then, put the Questsystem to work for you. For 
additional information on this subject, please inquire directly to Quest 
Systems, Inc. (All inquiries/resumes received will be responded to 
immediately and in confidence.) 

I Q I ~:!~;!~~~'-R~~~1~2~4~~I® 
Baltimore: (301) 265-1177. Philadel hia: 215) 667-3322 
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If you use 
com puters as 

models of 
dynamic 

systems ... 

you 
are 
a 

simulationist 
and 

you are invited 
to join the Society 

for Computer 
Simulation 
and receive 

our monthly 
technical journal, 
SIMULA TlON, 

every month 

The Society for Computer Simu­
lation (SCS) is the only society 
whose central focus is simulation, 
and SIMULA T/ON is the leading 
monthly journal devoted exclus­
ively to simulation & closely allied 
computer arts. 

If you are working in our field, 
we think you would find member­
ship in SCS useful in many ways. 

In addition to your membership 
in the Society for Computer Simu­
lation, you'll receive a subscription 
to SIMULA T/ON, the benefits of 
meeting and interacting with inter­
nationally recognized authorities 
in the field at SCS regional meet­
ings and at national and internat­
ional conferences cosponsored by 
SCS, and the knowledge that the 
information you receive through 
your membership in SCS will keep 
you informed in the rapidly ad­
vancing art of simulation. 

Write for a free sample copy of 
SIMULA T/ON and membership 
information. 

THE 
SOCIETY 

FOR 
COMPUTER 

SIMULATION 

(Simulation Councils, Inc.) 

P.O. Box 2228- 0 
La J alia, Calif. 92038 

~C~~C~ ~C~~C~~C~ L.=.:JL.=.:JL.=.:JL.=.:JL.=.:J 

Octoher, 1975 

lipl Technical 
Publishing Company 

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

and Treasurer 
Thomas A. Reynolds, Jr., Secretary 
M. Jay Turner, J,r., Director of Circulation 
Paul C. Jarvis, Director of Information Services 

Advertising Offices 

Eastern District Managers 
A. Treat Walker, 
Warren A. Tibbetts: Greenwich, Ct. 06830 

35 Mason St. (203) 661-5400 
New England District Manager & Vice President 
Warren A. TibbeHs: Manchester, N.H. 03104 

112 W. Haven Rd. 
(603) 625·9498 

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

- 205 W. Wacker Drive 
(312) 346-1026 

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

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

District Manager 
Alan Bolte, Jr.: Los Angeles, Calif. 90035 

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

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

2680 Bayshore Frontage Rd. 
Suite 101 
(415) 965-8222 

U.K., Scandinavia, Benelux 
Intergroup Communications, Inc. 
Wallace K. Ponder, European Director 
Paul D. Dimmock, Regional Manager 
31 Lyncroft Avenue 
P,inner, Middx. HA5 lJU 
England 
Tel: (01) 868 9289 
Cables: PACOM, Pinner 

Germany, Austria, Eastern Europe 
Fritz Taeuber 
Solteauer Strasse 85 
D-314 lueneburg 
Germany 
Tel: (04131) 3 1934 

France, Switzerland, Italy, Spain 
Gerard Lasfargu8s 
32 rue Desbordes Valmores 
75016 Paris 
France 
Tel: (1) 288 9022 

Japan 
Shigeru Kobayashi 
Japan Advertising Communications, Inc. 
New Ginza Building 
3-13 Ginza 7-chome 
Chuo-ku, Tokyo 104, Japan 
Tel. (03) 571-8748 

Other lip I Magazines 

Plant Engineering 
Power Engineering 

Research/ Development 

Pollution Engineering 

Purchasing World 

Consulting Engineer 

Beat the Big One ... 
Healt Attack 

Give Heart Fund $ 

1975 Computer 
Salary Survey-

Yours Free! 
Digest of -<3-
~p.uter Opportunities 

The next s1ep 

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

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

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

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

source(}dp 
REGIONAL OFFICES: 
ATLANTA 404/634-5127 
CHICAGO 3121782-0857 
CLEVELAND 216/771-2070 
DALLAS 214/638-4080 
DETROIT 313/352-6520 
HOUSTON 713/626-8705 
IRVINE, CA 714/833-1730 
KANSAS CITY 816/474-3393 
LOS ANGELES 213/386-5500 
MINNEAPOLIS 612/544-3600 
NEW YORK 212/682-1160 
NEW ORLEANS 504/523-2576 
NORTHFIELD, iL 312/446-8395 
OAK BROOK, iL 312/323-8980 
PALO ALTO 415/328-7155 
PHILADELPHIA 215/665-1717 
SAN FRANCISCO 415/434-2410 
ST, LOUIS 314/862-3800 
UNION, NJ 201/687-8700 
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Ma be they 
shoul break-up 

Datamation 

When we realized that ,DATAMATION 
is by far the best read and most circu­
lated EDP publication, that it carries 
more advertising pages, accounts for 
more advertising dollars-and even has 
more advertisers than anybody else ... 
it made us wonder if they might try to 
break up DATAMATION. So we asked 
ourselves, "How would they do it?" And 
with our characteristic enthusiasm and 
thoroughness we began to explore the 
whole idea. 

First we looked at editorial and adver­
tising. But we quickly concluded that if 

, we separated editorial from the ads and 
Kept advertising'sales, we'd lose control 
of one thing that makes advertising in 
DATAMATION worthwhile. Our editorial 
product. 

Scratch one. 

Next we thought, "Split national from 
international:' Frankly, we thought we 
had a winner until we realized that 
without our international editorial and 
circulation our U.S. advertisers would 
miss a big chunk of their international 
market. 

Scratch two. 

But we came up with one more idea. 
Separate our OEM readers from our 
End-User readers. This was a loser on 
three counts. 1. To begin with, without 
our End-User readers, many advertisers 
would miss their most important mar­
ket. 2. Manufacturers who sell OEM only 
couldn't advertise to sell End-Users on 
products built with their sUb-systems. 
3. Without our OEM readers, manufac­
turers who need to reach both OEM 
and the End-User market would be out 
of luck. 

But maybe breaking up DATAMATION 
isn't really the problem. Because the 
thing that puts DATAMATION so far 
ahead of its competition is within easy 
reach of any EDP publication. To be No.1 
with EDP professionals all you have to 
do is put out the best editorial product. 
We work hard at it year in and year out. 

Of course, DATAMATION won't sit by 
while other EDP publications are trying 
to be fi rst. ' 

Being No.1 means a lot to us. 

~ Technical Publishing Company 

€{~DRTRMRTICN 
First in market coverage -worldwide. 
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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. 

theforum 

The Professionalization 
Of Programming 

With some trepidation we join the discussion of pro­
grammer professionalism. Our reluctance stems from the 
complexity of the whole issue (what is a professional, any­
way? for that matter, what's a programmer?). Our reluc­
tance also stems from a feeling that in any dispute all the 
contesting parties will have something to gain and some­
thing to lose from a final resolution, or even. from a bal­
anced statement of the issues. 

Other occupations have faced similar issues when profes­
sionalizing as a result of technological revolutions. With 
these other occupations-medicine, engineering, architec­
ture, etc.-it's clear that part of the impetus for professional 
practitioners came from the consumers of the professional 
services, people who demanded some sort of guarantee of 
quality, or at least minimum standards of performance. We 
don't want doctors who kill us with unneeded surgery or with 
unsterilized knives; we don't want engineers who kill us with 
underdesigned steam boilers or bridges; and we certainly 
don't want computer programmers who kill us with "just 
one bug" in a program to pilot our car on the Interstate-or 
even inconvenience us with an incorrect and incontestable 
electric bill. So from us, the consumers, the clamor arises for 
the guarantees that professionalization seems to provide. 

On the other hand, professional aspiration has usually 
come from the would-be professionals themselves. Doctors, 
lawyers, plumbers, and similar proprietors of sacred mys­
teries, quickly learned that while professional status may 
have held them to certain standards, it also rewarded them 
handsomely for their efforts. If certification-an affidavit 
testifying to adequate training issued by the practitioners' 
established colleagues-is combined with licensing-the 
granting by a government agency of the exclusive right to 
practice a skill-professional practitioners could just about 
name their own terms. 

Along with the combination of certification and licensing, 
after all, goes a restriction on the entry of new members 
into the profession, and such restriction can never hurt the 
present practitioners in the supply-and-demand competition 

October, 1975 

While everyone else is ordering more disk 
drives you can turn some of yours back! 
AMAZED? It's easy with SHRINK, a general 
purpose superpowerful data compression 
package that uses a combination of many 
different techniques to achieve phenomenal 
data space reduction. 
SHRINK's compression rates average from 20 to 85%. Here are 
some sample benchmark results of SHR INK's compression. 

Previously compacted files with much binary data 20-30% 
OS object decks 43% 
Report type data files 70-85% 
File data consisting of alphameric numeric 60-80% and some binary items 

Compression/expansion is highly efficient requIring an 
average of only 1 CPU second per lOOK bytes on a 
S/370/158. Sophisticated redundancy checking assures data 
integrity. 

CPU overhead is minimized in random keyed retrievals and in 
transaction/master mtaching as only selected records need 
expansion. Further, compressed files canjle sorted directly, 
reducing sort times and sort work space. SHRINK will speed 
up I/O bound jobs by permitting more records per block size 
and fewer volumes per file. SHRINK is easy to use from any 
batch or on-line program. Installation and training takes an 
hour. A no obligation trial is available. 

-Abil ity to sort, retrieve or update compressed files without 
expanding them, 

-Improved sort times and reduced sort work space require­
ments, 

-Record compression/exapansion subroutines callable in the 
standard manner from BAL, COBOL, FORTRAN, PUI, etc., 

-Stand-alone file compression/expansion utilities, 
-A guarantee that the expanded record is an exact replica of 
the original, before compression, 

-Ability to be easily implemented in an on-line monitor 
environment, 

-Reduction of turnaround time for I/O bound jobs resulting in 
more throughput in the computer as well as better job 
performance, and 

-Reduction of tapes and disks, tape drives and disk spindles. 

---------------------
PROGRAMMING METHODS 
Proprietary Software Division 
1301 Avenue of the Americas 
New York, N.Y. 10019 

o Send me details about SHRINK 

NAME ____________________________________ _ 

Company ______________________________________ _ 

Address _____________________________________ _ 

Phone __________________ CPU __________________ __ 
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ECONOMY, 
SPEED, 

INTELLIGENCE 

The new DELTA 4000 microprogrammable 
video display terminal-$2500 each in quantities of six 

Solve your budget and your application 
problem with one terminal buy. 

This is the new DELTA 4000 microprogrammable 
video display terminal. If what you want is economy, 
speed and intelligence in your next terminal buy, 
you'd do well to learn more about this terminal before 
making a final decision. With the facts in hand, we 
believe you will find that the DELTA 4000 offers 
more for your terminal dollar than any other terminal 
available today. 

The DELTA 4000 offers more standard and custom 
features, more advantages to help meet your special 
application while cutting costs, saving time, improving 
efficiency. We can prove all this, and will be happy to 
tell you all you need to know. Contact us today for 
a demonstration, literature or applications assistance. 

... Data ~
Delta 

~ Systems 
Corporation 

Woodhaven Industrial Park 
Cornwells Heights, PA 19020 
(215) 639-9400 

DELTA DATA SYSTEMS. LTD_ 
London: 01-580-7621 

Service in 42 locations in the U.S., and 13 European countries and Canada 
CIRCLE 83 ON READER CARD 
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for higher compensation. Not all professions, of course, 
have been equally successful in so restricting the influx of 
new members, but the stronger the certification/licensing 
requirements, the better the control over members. In the 
U.S., we seldom see unemployed physicians. 

Physicians, of course, have been the most successful of all 
in taking advantage of this aspect of professionalism. There 
are aspects to computer programming which indicate that 
the prospects of an average programmer's income of 
$80,OOO-available mostly to sons of programmers through 
admission to alumni-controlled programming schools-is 
not an idle daydream. Like the doctor, the programmer has 
in his hands something of enormous value, which in many 
respects is a complete mystery to its owner. We may ignore 
dootors when we're healthy, and even laugh at the AMA'S 

antics, but when we get that pain in the gut, we'll obey every 
command and pay every fee until that pain goes away. 
Indeed, this may be even more appropriate in programming 
than in medicine, for, if you don't go to the doctor at all, 
your chances of getting well through the "wisdom of the 
body" are considerable, but there have been few authenti­
cated cases of "spontaneous remission" among, say, falter­
ing operating systems. 

As useful as a comparison to physicians may be (and 
however attractive because of snob appeal), the analogy has 
some drawbacks. For one thing, physicians, lawyers, 
pharmacists-the original models for our ideas of "profes­
sionals"-trace their origins to small independent artisans 
and entrepreneurs. They were originally, and very often still 
are, small businessmen, with clients or customers. 

Programmers, on the other hand, don't have clients-at 
least not in the conventional sense. They are more likely to 
have managers. In other words, programmers are employees 
rather than independent businessmen. 

This organizational characteristic of programmers seems 
to us the critical factor in any discussion of programmer 
professionalism. It's critical, first of all, because some of the 
"goodies" which go along with professional standing­
monopoly control of admission into the occupation, large 
salaries, and final say over what is a good programming job 
and what isn't-are highly desirable for programmers as 
employees, but highly undesirable for their managers and 
employers. Other features, such as personal legal liability for 
the services rendered, could be advantageous to employers 
but not to the professional employees. 

A related consequence of being a professional employee, 
therefore, has to do with supply and demand. Entre­
preneurial professionals tend to learn very quickly the ad­
vantages of restricting the supply of new professionals­
hence the reliance on state-enforced but peer-administered 
licensing. 

Employers, on the other hand, have always wanted a 
reservoir of unemployed or underemployed workers-to 
keep down their wages and prevent them from getting 
uppity. There is no reason to believe that the employers of 
programmers, professional or otherwise, have significantly 
different concerns. However, computer programming is not 
precisely unskilled labor-or shouldn't be-so employers, 
while they may not relish the idea of peer-licensing, do have 
to support, and therefore ultimately pay for, a certain level 
of "professional" competence. 

Certification vs. licensing 
Precisely this need for minimum standards of competence 

makes the issue of professionalization, particularly certifica­
tion, so critical from the employer's perspective. In a field as 
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vague and rapidly changing as programming, some aspects 
of professionalism are definitely in the employer's interest if 
other aspects can be downplayed or eliminated altogether. 
SO'me organizations therefore lobby for certification but flot 
for licensing. Certification, with advantages for employers 
in reflecting some established levels of competence, does not 
carry with it the same dangers as licensing, with its potential 
for drying up the reservoir. 

The distinction between certification and licensing is well 
understood in practice. Would-be certifying agencies have 
staked out their first, tentative claims to the right to guaran­
tee a programmer's competence. Although real-world types 
may disagree, schools of computer science are closely at­
tuned to the needs of industry and are veritable beehives of 
activity designed to advance their place in the certification 
sweepstakes. But are universities in a position to certify--or 

" ... prospects of an average 
programmer's income of $80,000-
available mostly to sons of 
programmers through admission 
to alumni-controlled programming 
schools-is not an idle day-dream." 

just to' give certificates? They may grant elaborately en­
graved pieces of paper testifying to this or that, but how 
much will sm;;h certification mean? 

The simple truth is that we don't know how to turn out 
"professional" computer programmers. We do not even 
know how to recognize one if he or she happens to pass 
through our curriculum. There's no sense in the professors 
being ashamed of this-nobody else knows either. 

On the other hand, schools of computer science are in an 
awkward position if they don't stake out exclusive claims 
to programmer certification. The pressures from employers 
--:-if not from the programmers themselves-for some sort 
of guarantee of standard education and minimum standards 
make the question not "will programmers be certified," but 
"who will dO' the certifying," and therefore who will emerge 
as the dominant, organizing force in programming. This 
question, still very much unresolved, will shape the future of 
"professional" programming. 

A program survey 
Since certification-if not licensing-of some sort seems 

inevitable, can we predict what might happen when tit comes 
about? Suppose we have constructed the perfect certifica­
tion instrument. What would happen if it were applied to 
the present day programmer popUlation? As a partial an­
swer, we Conducted a survey of nine programs, obtained 
from industrial clients, which are "typical programs that 
have been in production for at least six months, closer to 
your best than your worst." 

One of the programs was written in FORTRAN, one in 
ALGOL, .three in COBOL, and four in PL! 1. In total, they 
represent 6,110 lines of code, for an average size of 679 
lines. We subjected each program to a critical two-hour 
reading, aner which an average of 16.8 hours of labor went 
into revising or rewriting to overcome the discovered de­
ficiencies. Through this reading, we discovered 42 "serious" 
errors-that is, errors deemed likely to' result in costs ex­
ceeding one month's salary for the programmer who wrote 
it. These "malpractice" errors-causing reruns, inefficien­
cies, operating difficulties, lost business, underbi11ing, incor-
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rect paychecks, false predictions, and the like-may suggest 
why programmers are not generally independent entre­
preneurs. 

In other words, each "production" program, "nearer your 
best than your worst," contained about five errors, or seven 
per 1,000 lines of code. The rewritten codes were generally, 
though not universally, shorter and faster. The reduced size 
of the source code was matched by a 19 % reduction in core 
storage usage and a 45 % reduction in running costs-from 
$894 to run each job once, to $491. 

Though there are any number of less easily measured 
aspects of good programming, these figures begin to show 
the dimensions of the condition of programming expertise 
today. 

From the survey results, we can see that if the perfect 
certification procedure were put into practice, we could 
expect only a small minority of programmers certifiable. 
Why? Because if we are to certify anything at all, it would 
have to include the ability to write code that is at least free 
of serious errors most of the time. Would we certify an 
ophthalmologist who, nine times out of ten, induced partial 
blindness when removing a cinder from a patient's eye? or a 
plumber who, seven times out of eight, left 30 centimeters 
of sewer water in the basement? 

From this study, from our classes with experienced pro­
grammers, and from conversations with dozens of clients, 
we see no indication that even a substantial minority of 
today's programmers can produce an error-free program for 
production even most of the time. We can only conclude 
that true certification would prove a stunning disaster for 
the present population of programmers. 

Maximizing incompetence 
But this was merely an exercise in supposition. Even if by 

magic the perfect certification instrument were to be con­
structed, it is unlikely that anyone would dare to use it. 
Historical examination of certification in other professions 
indicates that certification standards would be lowered to 
the practice now prevailing in the industry. Such "grand­
father clauses"-whether implicit or explicit-could dam­
age prospects for significantly better programming than we 
are doing today. Instead of minimum standards of com­
petence, we could well be certifying maximum standards of 
incompetence. 

The signs are unmistakable that the average programmer 
is nowhere near a level of programming competence that is 
within reason to expect. Most regret this sorry condition but 
have few ideas of what to do with it. Yet there are signs that 
tomorrow will be better. The early successes of even the 
most primitive structured programming seem to indicate 
that more significant steps will soon follow. Moreover, the 
striking success of experiments with programming teams 
indicate that preoccupation with the individual programmer 
may be a retarding force in programming progress. 

But who is examining the question of how to' certify 
future behavior that we now understand in the most partial 
way? Who is studying the qualities that will be needed in the 
programmer of 1980 instead of 1960? 

, -Philip Kraft and Gerald M. Weinberg 
Dr. Kraft is assistant professor of sociology at the State 
Univ. of New York at Binghamton, and has authored sev­
eral papers on programmers and a forthcoming book, "The 
Sociology of Computer Programmers." 

Mr. Weinberg is president of Ethnotech, Inc. and has 
been a professor of human science, and technology. He 
has authored several books, among which is "The Psy­
chology of Computer Programming." 
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at work! 

A DATUM Rotating Memory System, one of hundreds 
installed to date ... helped monitor the manufacture of key 
parts of NASA's Space Shuttle orbiter, shown above. A 
concept and product of Rockwell International Corpora­
tion's Space Division, the Shuttle will place satellites in 
orbit to make Earth studies, including studies of weather, 
crop and timberland conditions, pollution and data that will 
aid in locating new mineral and chemical deposits. In the 
rendering, shuttle orbiter's manipulator arm is extended to 
recover satellite for repair, maintenance or return to Earth. 
Inset shows "Spacelab"· installed in shuttle orbiter's pay­
load bay. 
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