
























































































SOFTWARE DILEMMA? 
You say you're in the steel business? Or was it oil? Maybe clothing? But ever since you installed your first computer it hasn't 
stopped growing? Get a bigger machine? Maybe three machines? Get more programmers to run them? Your systems 
analyst just recommended you should have lots more COBOL to mix with your FORTRAN, JOVIAL, and ALGOL - and ten 

. new programmers would help get the show on the road? More programmers in-house? You know, the friendly overhead 
group that keep multiplying with your computer system? And what you thought you needed were more practical results 
and less computer jazz? But you are specialists in the aerospace business? Or was it toys? Electronics? Well anyway, you 
agree it's not the software business? Maybe a shot of IDC would help. What's an IDC? Well, let's explain it this way ... 

IDC is a company whose sole effort and profit motivation is in the field of software. It is a management-oriented company that 
major computer manufacturers - maybe even the one who sold you your computer";" rely on to provide entire software pack­

ages. IDC is a 'cQmpany composed exclusively of highly-talented software specialists who have solved problems like yours many 
times. Programmers in our organization are not overhead, but top echelon employees. They receive excellent salaries plus 
bonuses and incentives for ahead-of-time performance, correct solutfons to your 

problems, and at a firm fixed price. But don't you do this for outstanding producers IN FOR M AT ION 
in your business, too? To get a superior performance for less dollars, doesn't it make D EV E LOP MEN T 
sense to call on fDC to assist you in handling computer applications and software 

programs? For an improved perspective on your software management problems, COM PA N V 
contact IDC now. 1621 East 17th Street, Santa Ana, California. Phone: (714) 547-8861 

SOFTWARE PERSPECTIVES 
CIRCLE 22 ON READER CARD. 
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SMALL RET AI LERS 
by 'BYRON L. CARTER 

[J
.t ,'" ' "In the club-management field, hand bookkeep­

':," :',',"',':,', ing is obsolete and machine bookkeeping is obso­
, ' ,'. lescent. The day of the computer is here." 

, ,;,:',' Joseph P. Meehan Jr., manager of Commissioned 
Officers' Open Mess, the Naval Air Station, Jacksonville, 
Fla. 

"We are getting information on sales, inventory, and ex­
penses soon enough to be used to make key operating 
decisions." Frank Hemphill, owner of Brill's Flower Shop, 
Ardmore, Pa. 

"We previously had no inventory breakdown at all . . . 
This report gives us the information we need to im­
prove our stock turns, guide our buying, and increase our 
net profit." Walter Mytinger, owner of Horney-Chapman, 
dealer iri office equipment and supplies, Chillicothe, Ohio. 

The people quoted above are all retailers. Although each 
is in a different business, they, and many other small 
retailers throughout the country, are confronted with simi­
lar critical problems: increased competition from new 
retailing concepts, shrinking margins of profit, and a grow­
ing amount of complex paperwork. 

Ten years ago, they could rely on intuitive merchan­
dising sense to meet the challenge of competition. Today, 
however, the small retailer needs more than just mer­
chandising skill-he needs specific business information to 
support the decisions he makes every business day. 
Only in this way can he avoid making those errors in man­
agerial judgment that dissipate profits. 

But how can the small retailer hope to compete with 
the large corporation or discount house? How can he 
match the employee specialization brought about through 
the use of large computer systems? How can he afford 
the comprehensive information his larger competitor gets 
from a vast number of employees and elaborate business 
systems? ' 

The three retailers quoted above are part of a growing 
number who are using electronic data processing as a 
managerial tool to solve these problems. Their remarks re­
flect the distinct advantages edp can now offer the small 
retailer. 

But why this sudden change? Why, when as recently 
as several years ago data processing was considered too 
impractical and too expensive for most, is it now finding 
acceptance among a wide variety of retailers? Part of the 
answer lies in the fact that computer manufacturers 
have developed the four essential tools the retailer needs 
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to effectively use a data processing system: input hardware, 
an integrated system, computer hardware and software. 

four basic tools 
Input Hardware. In the past, input hardware to cap­

ture detailed transaction data was a major obstacle for a 
majority of retailers. Punched card systems were available, 
of course, but the time and cost required to punch and 
verify cards was not practical for the many small retail 
transactions. 

The development of punched paper tape brought dp 
within the economic reach of a few retailers by eliminating 
the cost of punching and verifying cards and making it pos­
sible for input media to go directly into the computer. But 
it was the development of optical scanning systems that 
made data processing an economic reality for the retailer. 
Now, point-of-sale information can be captured in optical 
type font as a byproduct of ringing up a sale on a con­
ventional sales register. The register's optical font journal 
tape, can be mailed directly to the data processing center. 
Processing costs are reduced because the tapes are used 
as direct input for the computer. In short, the functions 
of the conventional business system have been expanded, 
enabling the retailer to use it either in the conventional 

Mr. Carter is an assistant vice 
president in the Retail ,Systems 
Division, National Cash Regis­
ter Co., Dayton, Ohio; He is a 
member of the AmeriCan Insti­
tute of Certified Accountants 
and has written extensively on 
management methods and dp 
systems. 
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machines that make data move 

HOW 
RELIABLE 
CAN 
DATA 
COMMUNICATIONS 
BE! 

Reliability is becoming an increas­
ingly important fattor in the grow­
ing sophistication of data communi­
cations and processing systems. In a 
real-time system, data has to be 
available quickly if acciJrate, timely 
decisions are to be made. Thus, any 
equipment breakdown can cause 
serious delays in the movement of 
raw or processed data. This is why 
Teletype sets - the simplest and 
most versatile terminal equipmeht 
- are built to last with little main­
tenance required. 

In fact, you can find Teletype ma­
chines still operating daily that were 
built over twenty-five years ago. To­
day, this same reliability is still part 
of Teletype data communications 
equipment. Modern Teletype sets 
will stand up continually under all 
kinds of rugged conditions-regard-

DATAMATION 



less of whether they are used in a 
steamy jungle, out in space, on 
ships at sea, in offices or data 
processing centers. 

The following examples point out 
how Teletype equipment reliability 
improves the efficient operation of 
any data system. 

Speeds flow of data "Use of 
(punched) paper tape as our ex­
change medium has permitted ever­
increasing volumes of data to flow 
between company points at no ap­
preciable incr.ease in cost." That's 
the way the communications service 
manager of a midwest automotive 
parts manufacturer described the re­
sults of the company's data process­
ing system. 

As finished goods are produced at 
any of the firm's several plants, 
shipped to one of the distribution 
centers, or transferred between lo­
cations, data on these transactions is 
recorded onto a continuous roll 'of 
punched paper tape. This is done by 
the local operator of a Teletype 
Model 33 ASR (automatic send­
receive) set. Periodically the 
prepared tape is loaded into a 
Telespeed 1050 high-speed tape-to­
tape ,sending set, which operates at 
105 characters per second (1050 
words per minute). 

This is where reliability becomes an 
important factor in this data system. 
Six times during the day and night 
the company's data processing cen­
ter automatically polls each of the 
Telespeed sets at the eight distant 
plants and distribution outlets, re-
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questing transmission of the pre­
pared tape. As the tape is received 
at the data processing center, it is 
fed directly into the computer. In 
only a few hours after a transaction 
is made, management has an up­
to-date report to assure inventory 
control and accurate production 
scheduling. ' 

Since the operation is automatic, no 
attendant is needed at night. If there 
were a breakdown, no one would 
be present to correct it and see that 
the data is transmitted. That's why' 
Teletype equipment reliability is so 
vital to this system's operation. 

Assures reliable turbine operation 
An electric generating plant uses 

computers and Teletype page print-
. ers to provide quick and accurate 
performance information to assure 
reliable operation and prevent tur­
bine damage. The system's operator 
control center has three Teletype 
printers. One is used to provide 
periodic logging of variable station 
operations. 

TELETYPE 

Another serves as an alarm, display­
ing "off-normal" and "return to nor­
mal" conditions. The third Teletype 
machine is used as a demand point 
log for digital trending, group re­
view of preselected variables, and 
turbine startup and information log. 
Thus, without the reliable perfor­
mance of Teletype equipment, the 
accurate operation of this electric 
generating plant would be seriously 
jeopardized. 

Most widely used terminal equip­
ment Their reliability as well 'as 
versatility and other capabilities 
point out why Teletype machines 
are the most widely used' for trans­
mitting data from where jt originates 
to where it must go to be of value. 

And, that is why this Teletype equip­
ment is made for the Bell System 
and others who require reliable 
communications at the lowest pos­
sible cost. 

Additional uses of Teletype equip­
ment in aiding data communications 
and processing systems within a 
number of businesses and industries 
are' explained in our brochure, 
"WHAT DATA COMMUNICATIONS 
CAN DO FOR YOU." For your copy 
contact: Teletype Corporation, Dept. 
81 L, 5555 Touhy Avenue, Skokie, 
Illinois 60076. 
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AUTOMATIC ABSTRACTING ... 

the often-tried "simple-frequency" approach would not 
suffice. Second, the values of groups of words (multi­
terms) should be measured and incorporated into any func­
tional abstracting technique. Third, a method of selecting 
sentences of maximal significance value would be re­
quired, and, finally, the number of abstract sentences and 
index words to be contained in the end product would, 
for the test period, be arbitrarily established. Assuming 
the ability to satisfy the established criteria, our original 
hypothesis' was that the computer could be programmed 
to produce a printed document consisting of both highly 
significant index words and an abstract (perhaps "extract" 
would be the better word) containing the most infor­
mative sentences of the entire article. 

operational phases 
The following systems outline, segmented because of 

systems limitations and for simplicity of logic design 
and programming, illustrates how the four basic criteria 
were satisfied. 

In Phase 1, new text material, in punched card for­
mat, is processed to develop a full-text tape and an un­
condensed non-common word usage file. (Approximately 
600 words, such as the, and, 'but, because, accordingly, 
etc., are classified as common or subjective words which, 
although contained in the main body of the text, have 
little or no value for abstracting or indexing purposes. The 
actual content of the common word group is subject 
to analysis and modification dependent upon the specific 
text base being processed.) 

After being sorted into alphabetical sequence, the un­
condensed word usage file is processed by Phase 2 to de­
velop the original weighted word file, consisting of a single 
occurrence of the non-common word followed by a count 
of its frequency of occurrence. This file is then sorted, on 
its frequency of occurrence, in descending sequence 
prior to further processing. 

Phase :3 processes words contained in the original 
weighted word file against an "interest profile" word file. 
(Interest profile words are defined as words or groups of 
words of particular interest to an individual or agency.) 
Computer applications, basically, consist of comparing text 
words against interest words; an "equal-to" condition re­
sults in the addition of a specific weight factor to the 
value (at this point, frequency of occurrence) of the 
particular text word. 

In addition to modifying the values of unitenns con­
tained in the weighted word file, interest profile words and 
word groupings cause the application of a multi term tech­
nique to control selectiveness in supplying the needs of 
the attorney or legal researcher. To understand this tech­
nique, an explanation of interest profile word groupings 
and their internal processing is required. Let us assume 
that you, or your research personnel, have a primary in­
terest in government regulations and legal decisions per­
taining to the payment of civilian travel and per diem 
allowances. Your interest area word grouping might be 
expressed by such words as: 

Group 1: Civilian 
Group 2: Personnel- employee 
Group 3: Travel- transportation - TDY 
Group 4: Allowances - expense-payment-reimbursement 

Auto-abstracts of new text material would' be analyzed 
and annotated for immediate distribution to you or your 
agency if they contained the words as specified by the 
following formula: (.= and; v = or; numerals following 
the letter W identify groups.) 
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The search data, originally in card format but converted 
to magnetic tape for processing by the Auto-Abstract sys­
tem, consists of all words previously used for search and 
retrieval purposes, plus the frequency and most recent date 
of use. Computer processing involves comparing text words 
against search words. When a "match" is found, the weight 
factor for the particular text word is modified by spe­
cific numeric values dependent upon frequency and recent­
ness of use. 

Phase 5 processes the final weighted word file against 
the total text file developed by Phase 1. Initially, inter­
nal processing consists of the development of individual 
sentences (limited to a maximum of 750 characters) as 
contained in the original text and comparing the words of 
these sentences against the 20 high value words contained 
in the weighted word file. When identical words are lo­
cated, a numerical weight factor is added to the significance 
value of the sentence being processed. Output, proper­
ly annotated for immediate distribution to individuals or 
agencies whose interest profiles indicate their "need-to­
know," consists of: (1) the first and last sentences of the 
original text, plus a maximum of 10 intermediate sen­
tences determined to have the highest informational value, 
i.e., those containing the greatest number of "high-value" 
words, and (2) a listing of the 10 most heavily weighted 
words for indexing and subsequent retrieval purposes. 

Two additional techniques for identifying and modifying 
the values of the index words have been developed 
and added to the original system design. The first processes 
the condensed word usage file, as developed by Phase 2, 
against a vocabulary RIe consisting of all unique words 
previously identified in the particular text base being up­
dated. When a word is found in the new material which 
has not been previously used in the master file, it is 
dropped from further processing on the assumption that it 
is a proper noun and of minimal value for indexing and 
abstracting purposes. The second modification processes 
the weighted word file against a file of words which, by 
prior usage, have been determined to be "high-value" 
index words by human abstracters and indexers; again, an 
"equal-to" condition results in an addition to the value 
of the particular text word being processed. 

present status 
A status report on the LITE Auto-Abstracting and Index­

ing system must, I believe, be separated into two areas. 
First, the efficiency of its machine applications, and, 
second, the true value of its end product. In the area of 
machine applications, I feel the system may be declared 
"operational." Using the unpublished decisions3 of the 
Comptroller General of the United States for test material, 
approximately 100 documents have been processed 
through the system and the final output analyzed for con­
fonnance to machine logic and programming requirements; 
no known deficiencies exist. (In an attempt to evaluate 
informative content of machine developed abstracts, test 
output was compared against conventional abstracts of 
the related Comptroller General's decisions. While there 
was minimal relationship between the language used by 
the human abstracter and that contained in the extracted 
sentences, an extremely high correlation existed between 
the high-value index words selected by the two methods. 
To illustrate, on Decision No. B-153549, June 1, 1964, 
the human abstracter indexed on the words, contracts, 
damages, and liquidated; computer applications selected 
the words damages, liquidated, and contracting, a gram-

31n government terminology, the unpublished decisions of the Comp­
troller General are those which, while in force and binding, have not yet 
been incorporated into the bound, i.e., published volumes or series. 
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