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1. INTRODUCTION

All retrieval services rendered by scientific and technical
information services may be divided into current information searches
and retrospective searches. The main distinction between these two
categories is that only recent information is subject to searching in
current searches to keep the users up to date, whereas an accunulated
data base is searched in a retrospective service. This difference is,
of course, reflected in a somewhat different set-up of programs even
though the basic principles of the searching modules are similar.

We have reported our experience gained in implementing the
Current Information Selection (Selective Dissemination of Information)
in ISSD Report No. 6 (see 2).

In order to inform potential users of the capabilities of the
retrospective search module, we prepared the "OOMPENDEX* Retro-Search
Instructions. These instructions enable any user to submit his request,
and a search editor to formulate the request in a language comprehensible
to the system (see 4).

The TEXT-PAC** System is capable of generating indexes, too. The
reason why we mention them in this conjunction is that they fit into our
CIS and retrospective search structure: periodically created indexes and
bulletins are a sort of current information service without the selectiv-
ity feature. Indexes prepared of the acaummulated data base, on the other
hand, may be used as a basis of manual retrospective searching. This
method of searching will always be indicated where the circumstances
warrant it. We could define it as manual searching of computer-prepared

®COMPENDEX tapes are the product of and are supplied by the Engineering
Index, Incorporated

®**TEXT-PAC is an IBM system whose main author is Dr. S. Kaufman, IBM
(see 1). :




indexes from a machine-readable data base which was produced mostly as a
result of manual (human, intellectual) abstracting and indexing (see 6).

Retrospective Searching in the TEXT-PAC System, on the contrary,
could be defined as computer matching of a machine-readable data base
prepared as a result of manual (human, intellectual) abstracting and
indexing, against one or more questions manually prepared and translated
into the system language. The "hits'' resulting from this matching are
obtained in the form of a computer printout. Unlike some other systems,
not only the title or key words (subject headings, descriptors, concepts)
are searched. The entire record is scanned for the occurrence of the
question words and their groupings as indicated by the logical connectors.
As the logic and search strategy are essentially the same as used for the
Current Information Selection, anyone wishing to obtain more details
should refer to our manuals dealing with this topic (see 3, 5).

I wish to express my sincere thanks to Mr. F. T. Dolan for
reading and discussing the manuscript and to Mr. S. Nevlud for looking
after the smooth running of the tapes as well as some program changes..

2. RETROSPECTIVE-SEARCH SERVICES GENERALLY

In Figure 1 an attempt is made to divide the retrospective search
methods into four groups:

1. Classical Approach with manual indexing (and/or abstracting)
and manual search (1 in Figure 1).

2. Manual search in computer-produced indexes (the records
prepared either manually or computer-produced items (2 in Figure 1).

3. Computerized methods based on the batch mode, with manual
and automatic indexing (3 and 4 in Figure 1).

4, On-line methods (real-time, time-sharing, interactive,
conversational) with file maintenance (updating, correcting) on-line
or in batch-mode (5 and 6 in Figure 1).

It was not feasible to include all possible modifications and
combinations into this simple scheme (e.g., using a temminal question
input into batch processing a data base). It has been our intention

¢
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only to show the position of our COMPENDEX/TEXT-PAC Service in this
structure as is illustrated by the full line (3).

It cannot be implied from the above classification that the on-
line systems represent something which is unconditionally superior to
other methods without considering all other factors involved. Neither
can it be deduced that manual methods are inferior under all circumstances.
Each method seems to be warranted in a given environment characterized
by the level of user requirements, financial considerations, hardware,
software, personnel availability, etc.

3. SELECTED DATA ABOUT SOME
RETRO-SEARCH SERVICES

The following table presents some data about other retrospective
search services and/or systems for such services (Figure 2). As it is
very difficult to find data even of a limited degree of comparability,
this list is intended to be more of an illustrative sample of what is
being done in the field, under certain conditions, than a comparison
allowing us to make any general conclusions. Also, the list of the
services is by no means complete,

Nevertheless, this table does show the wide gamut of organizations
offering retrospective searches including educational, govermmental,
international, industrial, and research organizations, as well as those
institutions specialized in information services. It is evident that
data bases of the order of over 1,000,000 records are still considered
to be practically manageable, stored on tapes and discs. Various systems
handle up to 40 reels in a routine search. Some organizations have
limited the number of years back an ordinary search will be performed,
or "historical searches' are progressively charged.

Increase of the mumber of records in the data base over a year
is given, with some large services adding as much as 100,000-250,000
records. Here,again, the storage requirements depend strongly on the

record size and the useful life of the information contained.
Manual retrospective search from cumulated indexes is still very

N
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popular. Although batch-searching is more widespread, on-line methods
are gaining ground, some of them in developmental, others in pilot-
plant and full production stages. Some data bases operated under a
batch mode are being transferred to an on-line conversational (inter-
active) time-sharing mode. There may be even hybrid systems where some
record fields are searched in batch mode whereas others are on-line
searched. Some operations, such as updating, may be done both in a
batch or on-line mode. Up to 150 users may have simultaneous access
to the file. |

The turnaround time has a direct bearing on the mode employed.
Whereas 30 seconds seems to be excessive in a conversation mode, a
turnaround time of a week is quite common with a batch mode and may
extend even to several weeks, depending on the urgency of demands and
technical circumstances. The mumber of questions processed in a run
and the turnaround time vary considerably among services; one system
can handle 200 questions economically. In batch mode it should be
noted that there are three kinds of possible operation: local batch;
remote batch (terminal, batch processing, terminal); and deferred
batch (temminal, batch processing, peripheral equipment).

The number of questions posed to the system varies widely from
service to service. One central service claims to be asked 55,000
questions per year, other well-established services operating in
several branches and covering a vast subject field, report over 10,000
questions a year, whereas a big firm with a restricted distribution cf
output answered 2,000 questions a year. It appears that 300-500
questions per year for a small information centre might be quite justi-
fied.

Search-time data are most difficult to compare as they depend on
the hardware, software, number of questions and their complexity, the
search strategy used, and the size of the data base. Accordingly, the
search time for one question was reported to be 9, 72, 135 seconds in
three different systems searching 80,000 and 1,333,000 and 850,000
records, respectively. Conversational mode search times are recorded
in seconds.
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Only in rare cases is retrospective search offered free,
usually free service is restricted to staff. Some charges are stated
as a lump sum, or a minimum or maximum amount, which could incur. In
some cases, the fee is calaulated depending on the number of references
found. Scmetimes a basic charge is set for a certain mumber of hits
and additional hits are extra. Basic fee and question terms and hits
may be the basis of the price. Additional questions are sometimes
allowed at discount prices. Occasionally computer time only is charged.
As may be seen, the pricing policies are very different and reflect the
actual costs to a very limited degree. In most cases the operation of
a service is subsidized in some way or other.

4, TEXT-PAC RETRO-SEARCH MODULE AND
COMPENDEX-TAPE SERVICE

4.1
The complete documentation of the TEXT-PAC software may be found

in (1). This system allows the full text of documents to be searched.
The programs are in Basic Assembler Language (BAL) and are designed for
the IBM's 0S/360 (MVT or MFT). The required configuration comprises
the system 360 and needs 180K core memory, a card reader, a printer,
four 9-track tape drives, and one DASD (e.g., scratch disk as temporary
storage) .

COMPENDEX is supplied on 9-track tapes 800 BPI in EBCDIC. Tape
length is 1,200 feet. It is delivered monthly and contains over 5,000
records. Records are variable length, unblocked, maximum length 8,004
bytes. The input format is TEXT-PAC 360 Condensed Text. More informa-

Y WOt et o ooy o

tion about the tapes may be obtained fram (13).
Each record is classified by Main Subject Headings and Subheadings
which are listed in (11). Another access point to the records represents
the CAL (Card-A-Lert codes) described in (12).
g Publications which are abstracted and indexed for COMPENDEX are
& listed in (10) together with the type of coverage: complete; partial;
? or monitored.

ES



1o

The data base (115,000 records) is at present contained on 12
magnetic tapes, or one tape accommodates nearly 10,000 records. The
yearly growth is expected to be 60,000-70,000 records, or 6 to 7 tapes.

4.2 Some Limitations in the Retro-
spective Search

1. Maximum of 200 answers to any question unless otherwise
specified (9999 possible) in the field '"Maximum hit count." (See also
15.)

2. Match criterion 01-19.
3. Only one memory load of questions can be processed at a
time. If there are any left, another run will be necessary.
4, The maximum number of connected logical symbols (Al, A2 .
. ) is 15.
5. More than three levels of back referencing is not permitted.
(See 3)
6. Question words and logical symbols must not be mixed in a
concept or search expression.
7. A logical symbol must not be referred to more than 15
times in one question.
8. A maximm of 9 continuation cards may be used in a concept
or search expression.
9. Any question may be defined by a maximum of 99 cards.
10. Maximum word length in a question is 40 characters.
11. You may specify up to 7 print controls in the CONTROL.
12. All of the specified logical symbols (Al, A2 . . .)must be
used in the search expressions inside any question.
13. A maximum of 15 words may be connected by '"AND."
14. If the statistical option was requested; a list of up to
20 words causing a hit is printed for each document.
15. "Retrospective Text Sort" can process hits up to the maxi-
mum of 6,000, A larger mmber of hits would necessitate using IBM
360/0S Sort program. :
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5. STATISTICAL OPTION

As we have already mentioned in our COMPENDEX Retro-Search
Instructions (4) the user can obtain statistical data indicating which
of the logic (words and logic connectors) has been responsible for the
hits, if any were accomplished. This option is specified on the Reader
card (colum 9) at the time a question is coded.

The statistical printout (or trigger cards) could be used,
theoretically, to one or both of these objectives:

1. To decide what documents hit by the question should be
printed. The trigger cards would make it possible. However, it seems
to us that a responsible decision i this respect cannot be made with
only trigger cards and/or statistical printout at hand. This would
necessitate checking over the pertinent abstract in the Edit print
which would have to be printed at an extra cost. Checking the printed
answers is less time consuming and, therefore, the better alternative.

2. The statistical data about the hit logic provide the means
for improving a profile. In this connection it should be stated that
the statistical feature being described seems to be more appropriate
in the CIS mode, where the profile is of a semi-permanent nature and
thus has to be corrected continually on the basis of user's feedback.
We can, of course, modify a retrospective question in the event that
there are either too many or too few answers.

(a) In the first case, we can make the most prolific search
expressions more selective, we can omit ambiguous expressions
false drops. We can leave out expressions having no response in the
searched data base, so the next search will be faster.

(b) In the second case, we will loosen the question to be
more responsive and leave out or modify expressions giving no hits.

Then we can resubmit the question. In any of the above

cases, we need the printout, as only by referencing the abstracts can
we use the statistical printout in adjusting questions. The reason is
that from the statistical printout alone we cannot conclude whether or
not the document is relevant.

oo
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Figure 3 and Figure 4 illustrate what the three programs do for
the user depending on his option. Figure 5 shows the format of the
statistical printout. The format of the trigger cards is much the
same.

The statistical printout is a valuable tool designed to modify
both profiles and questions, whereas the use of trigger cards without
studying the pertinent abstracts seems to offer little help. It is
more convenient to study the statistical printout and the answers, and
modify the question accordingly.

6. TIME AND COST

6.1 Retro-Search Programs

The programs involved in the Retrospective Search (non-statisti-
cal) are: Retro-Memory Load; Retro-Search; Retro-Text Expansion; Retro-
Text Sort; Retro-Print.

The Retro-Search Program is by far the most time consuming, the
Retro Memory Load and the Retro-Text Expansion are negligible even with
100 questions and 60,000 records. The Retro-Text Sort and the Retro-
Text Print are worth consideration only with a higher number of

questions and records.

In order to ascertain the effect of the number of questions, we
have taken a data-base of 60,000 records which resulted from merging
of individual moithly tapes, and determined the CPU times of the programs
named above. Also, the number of data sets, memory region, and I/0
waits are shown where available, for 1, 2, 3, 5, 10, 20, 30, 40, 50, 60,
70, 80, and 100 questions, with 12 hits per question (see the tables
below, Figure 6).

To show the relationship between the CPU times and the number of
records, we conducted a search for 10 questions against a data base
consisting of 5,000; 10,000; 20,000; 40,000; 60,000; and 80,000 records.
The results are illustrated in the tables below (Figure 7).

It has been shown that the CPU time of the search programs is
influenced by the number of questions (after the initial sharp increase,

21
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Hg;;;;;;a~\.\\\\\‘ "S" wanted "S" not wanted

Printout contains the Printout contains
card images of the question question, card-images
and and the number of hitsg

(1) either statistical
data (Fig. 5) if any hits
were achieved, and trigger
cards if not circumvented

(2) or '"No hits'' message

Retro-Statistical

L tro-Print Printout contains edited Printout contains
Fgr:t Paig question and 'No answers edited questions and
u for this question" message the found documents

Printout contains edited
question and answers. (These
may be monitored by the
trigger cards, either all or
Retro-Print part of them, either positive-
Second Pass ly or negatively. At least
one header card must be
present and may, in addition,
change the title or print-
controls to be printed.)

Fig. 3 Statistical Option: What the Programs Do
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YOU WILL RECEIVE:
1) THE QUESTION CARD IMAGES +
THE HIT-DOCUMENTS +
TOTAL NUMBER QF HITS, OR
2) NO HIT MESSAGE

YOU RECEIVE THE
STATISTICAL
PRINTOUT AND
TRIGGER CARDS

SUBMIT AT LEAST ONE
HEADER CARD WITH TRIGGER
CARDS
TO 1) INDICATE POSITIVE OR
NEGATIVE SELECTION
2) CHANGE THE ORIGINAL
TITLE
3) SPECIFY THE PRINT
CONTROLS TO BE PRINTED

STATISTICAL
INFORMATION
WANTED

SPECIFY "S"
IN THE CODING
FORM (HEADER
CARD)

THE PRINTOUT CONTAINS
ANSWERS SELECTED BY
THE TRIGGER CARDS

Fig. 4 Statistical Option:

SYSTEM PEOPLE

REMOVE THE

DD CARD
llmNCHll

YOU GET THE
STATISTICAL
PRINTOUT WITH
THE MATCHING
LOGIC...

4

+++IN ADDITION
TO YOUR
HITS

Decision making
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1 Question (60,000 Records, 12 Hits/Question)

TRC No. of 1/0 Region Step Time
No. Program Files Waits (K) CPU
Sorted Question
221 Diagnostic 5
Retro-Memory .
222 Load 11 58 4 sec.
223  Retro-Search 7 48 8 min. 23 sec.
Retro-Text
227 Expansion 4 50 1 sec.
Retro-Text
228 Sort 5 72 2 sec.
229 Retro-Print 5 52 3 sec.

8 min. 33 sec.

2 Questions (60,000 Records, 12 Hits/Question)

Sorted Question

221 Diagnostic ) 52 1 sec.

222 §§§§°'Me'“°r>' 1 58 3 sec.

223 Retro-Search 7 48 10 min. 14 sec.
Retro-Text

227 Expansion 4 S0 1 sec.
Retro-Text

228 Sort . S 72 : 2 sec.

229 Retro-Print 5 52 4 sec.

10 min. 25 sec.

Continued
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3 Questions (60,000 Records, 12 Hits/Question)

TRC No. of 1/0 Region , Step Time

No. Program Files Waits 0.9) CPU
Sorted Question

221 Diagnostic 5 52 1 sec.
Retro-Memory

222 Load 11 58 3 sec.

223 Retro-Search 7 48 12 min. 23 sec.
Retro-Text

227 Expansion 4 50 1 sec.
Retro-Text

228 Sort 5 72 2 sec.

229 Retro-Print 5 52 S sec.

12 min. 35 sec.

5 Questions (60,000 Records, 12 Hits/Question)

Sorted Question
221 i ostic 5 52 2 sec.
222 ﬁg;?’“mry 11 *90 58 4 sec.
®
223 Retro-Search 7 31,000 50 16 min. 4& sec.
RetrO°TeXt . ®
227 Ex ion ¢ 15 50 1 sec.
228 fs‘gﬁ?'Tm 5 *300 72 3 sec.
229 Retro-Print 5 *1,700 52 7 sec.
*Estimate 17 min. § sec.

Continued

iy
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10 Questions (60,000 Records, 12 Hits/Question)

TRC No. of I/0 Region Step Time
No. Program Files Waits X CPU
Sorted Question
221 Diagnostic 5 52 2 sec.
Retro-Memory
222 Load 11 58 4 sec.
223  Retro-Search 7 54 27 min. 26 sec.
Retro-Text
227 Expansion 4 50 1 sec.
Retro-Text
228 Sort 5 72 6 sec.
229 Retro-Print 5 52 12 sec.
27 min. 51 sec.
20 Questions (60,000 Records, 12 Hits/Question)
221 Sorted Question
Diagnostic
222 ,I‘feo:?‘m’mr" 11 366 58 6 sec.
223  Retro-Search 7 31,242 60 45 min. 37 sec.
Retro-Text
227 Expansion 4 66 50 1 sec.
228 gi?'“’“ 5 1,122 72 9 sec.
229 Retro-Print 5 6,736 52 27 sec.
46 min. 20 sec.
Continued
Y

[ |
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30 Questions (60,000 Pecords, 12 Hits/Question)

TRC No. of I/0 Region Step Time
No. Program Files Waits (K) CPU
221 Sorted Question
Diagnostic
Retro-Memory
222 Load 11 538 58 8 sec.
223 Retro-Search 7 31,318 68 66 min. 53 sec.
Retro-Text :
227 Expansion 4 96 50 3 sec.
228 Retro-Text 5 1,682 72 17 sec
Sort ’ '
229 Retro-Print 5 10,101 52 37 sec.

67 min. 57 sec.

40 Questions (60,000 Records, 12 Hits/Question)

221 Sorted Question

Diagnostic

Retro-Memory !

§ 222 [ 11 715 58 11 sec.

: 223 Retro-Search 7 31,39 74 79 min. 39 sec.

f Retro-Text

{ 227 Expansion 4 126 50 2 sec.

{ |

14

£ Retro-Text

i 228 % 5 2,242 72 20 sec.
! 229  Retro-Print 5 13,280 52 48 sec.
;%fi 81 min.

- Continued
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50 Questions (60,000 Records, 12 Hits/Question)

TRC No. of . 1/0 Region Step Time
No. Program Files Waits (K) CPU
Sorted Question
221 Diagnostic 5 52 6 sec.
Retro-Memory ®
222 Load 11 900 64 13 sec.
223 Retro-Search 7 *31,500 80 107 min. 51 sec.
Retro-Text ®
227 Expansion 4 150 50 3 sec.
Retro-Text ®
228 Sort 5 2,800 72 29 sec.
229 Retro-Print 5 *16,000 52 4 sec.
*Estimate 108 min. 46 sec.
60 Questions (60,000 Records, 12 Hits/Question)
221 Sorted Question
Diagnostic
|
Retro-Memory
222 joaa 11 1,067 68 15 sec.
f 223 Retro-Search 7 31,550 86 121 min. 57 sec.
Retro-Text
227 Expansion 4 185 50 3 sec.
Retro-Text
! 228 Sort 5 3,360 72 35 sec.
? 229 Retro-Print 5 20,190 52 1 min. 12 sec.

!
g
i
2
?
A
f
i

124 min. 2 sec.

Continued
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70 Questions (60,000 Records, 12 Hits/Question)

TRC No. of 1/0 Region " Step Time
No. Program Files Waits x) CPU
221 Sorted Question
Diagnostic
222 Retro-Memory 11 1,244 74 18 sec
Load ’ )
223 Retro-Search 7 31,628 92 143 min. 19 sec.
Retro-Text
227 Expansion 4 214 50 4 sec.
Retro-Text
228 Sort S 3,919 72 53 sec.
229 Retro-Print 5 23,561 52 1 min. 31 sec.
146 min. 5 sec.
80 Questions (60,000 Records, 12 Hits/Question)
; 221 Sorted Question
Diagnostic
222 Retro-Memory 11 1,419 80 22 sec
Load ’ :
i
f 223 Retro-Search 7 31,705 100 154 min. 42 sec.
f Retro-Text
, Retro-Text
P 229 Retro-Print 5 26,926 52 1 min. 39 sec.
g 157 min. 45 sec.
k
Continued
i
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100 Questions (60,000 Records,

12 Hits/Question)

28

TRC No. of 1/0 Region Step Time
No. Program Files Waits x Cu
Sorted Question
221 Diagnostic 5 52 9 sec.
Retro-Memory
222 Load 11 94 32 sec.
223 Retro-Search 7 114 222 min. 38 sec.
Retro-Text
227 Expansion 4 50 5 sec.
228 §§§§°’Te"t 5 72 1 min. 29 sec.
229 Retro-Print 5 52 2 min. 10 sec.
227 min. 3 sec.

Fig. 6 Varying Number of Questions

31



5,000 Records (10 Questions)
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TRC No. of 1/0 Region Step Time

No. Program Files Waits X (CPU)
Sorted Question

221 Diagnostic 5 193 52 2 sec.
Retro-Memory

222 Load 11 228 58 6 sec

223  Retro-Search 7 2,433 56 3 min. 2 sec.
Retro-Text

227 Expansion 4 14 50 1 sec
Retro-Text

228 Sort 5 223 72 3 sec

229 Retro-Print 5 1,363 52 7 sec

3 min. 21 sec.
10,000 Records (10 Questions)

Sorted Question

221 Diagnostic 5 193 52 2 sec.

222 Retro-Memory 11 228 58 5 sec.

223  Retro-Search 7 4,911 56 5 min. 25 sec.
Retro-Text

227 E ion 4 20 50 1 sec.
Retro-Text

228 Sort 5 313 72 3 sec.

229 Retro-Print 5 1,018 52 8 sec.

5 min. 44 sec.

Contimied



20,000 Records (10 Questions)
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TRC No. of 1/0 Region Step Time
No. Program Files Waits (X) (CrU)
Sorted Question
221 Diagnostic 5 193 52 2 sec.
Retro-Memory
222 1oaq 11 228 58 4 sec.
223 Retro-Search 7 10,019 56 11 min. 32 sec.
Retro-Text
227 Expansion 4 51 5¢ 2 sec.
Retro-Text
228 ook 5 969 72 9 sec
229 Retro-Print 5 4,966 52 11 sec.
12 min.
40,000 Records (10 Questions)
Sorted Question
221 Diagnostic 5 193 52 2 sec.
227 Loo-Memory 11 228 58 4 sec.
223 Retro-Search 7 20,342 56 22 min. 15 sec.
Retro-Text:
227 Expansion 4 126 50 2 sec.
Retro-Text
228 Sori 5 2,384 72 21 sec.
229 Retro-Print 5 12,133 52 43 sec.

23 min. 27 sec.

Continued



60,000 Records (10 Questions)
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TRC No. of 1/0 Region Step Time

No. Program Files Waits x) (CPU)
Sorted Question

221 Diagnostic 5 193 52 2 sec.
Retro-Memory

222 Load 11 228 56 4 sec.

223 Retro-Search 7 30,685 50 33 min. 22 sec.
Retro-Text

227 E ion 4 202 50 4 sec.
Retro-Text

228 Sort 5 3,783 72 47 sec.

229 Retro-Print 5 19,504 1 min. 18 sec.

35 min. 37 sec.
80,000 Records (10 Questions)

Sorted Question

221 Diagnostic 5 193 S2 . 2 sec.
Retro-Memory

222 Load 11 228 58 5 sec.

223 Retro-Search 7 41,241 56 45 min. 1 sec.
Retro-Text

227 Expansion 4 245 50 4 sec,

228 Retro-Text 5 4,601 72 57 sec.
Sort

229 Retro-Print 5 23,683 52 1 min. 45 sec.

47 min. 54 sec.

Fig. 7 Varying Data Base

- 34
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directly proportional), by the number of data-base records (directly
proportional), and by the number of hits. We have not examined tl.e
impact of the mmber of hits as they can be monitored only indirectly
and they vary from question to question. The relationship ''CPU time to
rumber of questions" is illustrated in Figure 8. The relationship
"CPU time to number of records'" is depicted in Figure 9 and Figure 10.
In the former case, the mumber of hits per question was kept constant
(12 hits per question); in the latter case, of course, the mmber of
hits per question was increasing with the size of the data base. In
the "CPU time per number of records' chart, the effect of looser questions
on the search time is clear: the CPU time for 10 questions and 60,000
records equals 35.5 minutes, whereas in the chart '"CPU time per number
of questions' the CPU time for 10 questions and 60,000 records is less
than 28 minutes. This difference reflects the different number of
hits (for each of the questions and for all of them, as they are
identical) brought about by the looser question structure in the former
case (and, therefore, a higher mumber of hits) and the more selective
structure in the latter case.

While we cannot monitor the size of the searched data base as
this is determined by users themselves at the time they submit the
question, we can to a certain degree control the size of a batch of
questions processed each time. An urgent question, of course, would
be run anytime, regardless of cost. For this reason we have examined
the CPU time per one question when running batches of various size.

We have found that one question requires as much as 8.5 minutes of the
CPU time to camplete the search programs, whereas with a 40-question
batch only 2 minutes per question are needed (these figures were
obtained in searching 60,000 records with 12 hits per question).- No
considerable rise of this time was found up to 100 questions (see
Figure 11). For data bases containing a higher number of records, the
CPU time required per question will be higher in batches of any size,
but the form of the curve will remain unchanged.

(a2
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6.2 Cost of the Service

In this chapter we will investigate the cost of the retrospective
search. Since the average increase of the COMPENDEX data base is about
60,000 records (twelve monthly tapes, each encampassing about 5,000
records) a year, we adopted this figure as the base of our calculation.
The cost was computed for 5 and 50 questions representing both a small
and a large batch of queries. These two calculations were done for the
statistical mode also to compare it with the non-statistical.

Therefore, the following costs were assessed (Figure 12):

I II 111 Iv
Retro-Search Retro-Search Retro-Search Retro-Search
Non-statistical Statistical Non-statistical Statistical
5 questions 5 questions 50 questions 50 questions

60,000 records 60,000 records 60,000 records 60,000 records

Fig. 12 Cost Calculations

In calculating the Computer Job Cost, we used the following
pricing structure:
1. The cost of the CPU time was calculated at $85.00 per hour.
2. Core-time cost '"'C'" was obtained by the formula where
C=Rx (Ct + It) x 0.20

R = Core requested (K)
Ct = CPU time (hours)

It = Input/Output time (hours)

3. Input/Output-time cost "I' was calculated using the formula

(Ic x 0.09 sec) Ic x 0.09 sec.
I= x 60 =

3,600 60
where Ic = Input/Output count (I/0 Waits)

Total Comp.;ier Job Cost "CJC" is the sum of the component costs:
CJC=CPU+C+1
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From the point of view of cost-accounting we may group the
programs as follows:

1. 360 Condensed Text Edit and Edit Convert. These programs
are run once for the lifetime of the data base. As an SDI service is
run regularly, it is best to include this cost in the SDI cost. (We
could charge it to the Retro-Search, but this would be only a guess as
we do not know in advance how many questions will ever be submitted.)
This way, we keep the cost of the Retro-Search lower and promote its
usage, thereby enhancing the utilization of the data base. The same
holds true of other costs, e.g., the data base tape cost.

2. Retro-Merge and Retro-Master Merge

2.1 Retro-Merge provides for merging of two tapes:

360 Condensed Text and Search Text. This process is
concerned with some 5,000 records each month and is
performed for the retrospective module only. As the
CPU time required is about 3 minutes (or $4.25), we
can charge approximately $10.00 per run (in our cal-
culations we assume one batch-run per month) as a
lump sum.

2.2 Retro-Master Merge merges old masters with the new
master once a month. The old master continues to
grow from month to month. We have found that the
CPU time required for this program is cca 1 minute.
for each 10,000 records of 'New Master Totals,"
which is the sum of '"0ld Master Totals' and ''Change
Tape Totals." The core required is 158K. The
"Input/Output Count" is roughly equal to the 'New
Master Totals."

3. The Question Programs

3.1 The "Question Sort" is not performed.

B ¥
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3.2 The "Sorted Question Diagnostic'" is considered
negligible.

4. The Retro-Search Programs. They relate directly to the search
respective and are included in its cost.

I. Retro-Search, Non-statistical; 5 Questions; »
60,000 Records; 12 Hits per Question

A. Computer Costs

Edit Pgnms: 360 Condensed Text Edi $000.00 $
counted
for in
he CIS
service
Edit Convert | 000.00  000.00
Merge Pgms: Retro-Merge
See explanation above 10.00
Retro-Master Merge
CPU time
60,000 records = cca 6 min. 8.50
I/0 time 90.00
Core time 50.56 159.06

Question Pgms: Retro-Question Sort not performed 000.00
Sorted Question Diagnostic
Negligible (2 sec. CPU time) 000.00 000.00
Search Pgms: Retro-Memory Load
Negligible (4 sec. CPU time) 000.00
Retro-Search

CPU time = 17 min. 24.10
I/0 time 46.50
Core time ’ 10.58
Carried Forward 81.18 159.06

2
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- Forwarded $ 81.18 $159.06
Search Pgms: Retro-Text Expansion
Negligible (1 sec. CPU-time) 000.00
Retro-Text Sort
Negligible (2 sec. CPU-time) 000.00
Retro-Print

CPU time = 7 sec. 0.17

1/0 time 2.50

Core time ‘ 0.46 84.31
Printing: Printing

5 questions with 12 hits each, makes

up 60 answers. Each answer on

average 23 lines equals 1,380 lines

$1.00 per 1,000 lines 1.38 1.38
Total Computer Processing Costs 244.75

B. Cost of the System (TEXT-PAC)
The system was acquired free of charge. 000.00 000.00

C. Cost of Implementation
This is not included in the cost calculation 000.00 000.00

D. Search Editing, etc.
Prompting the service, question construction,

interviewing or corresponding with the user,
question adjustment, coding, submitting
jobs--3 hr/question
5 x 3hr.x $5.00 75.00 75.00
319.75

E. Keypunching-Verifying
5 questions = 6 min. = $7.00 + 10 0.70 0.70
Carried Forward $320.45
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Forwarded $320.45
F. Material
Data Base (tapes) Accounted for $000.00
Tape Reel in CIS 000.00

Printing Paper
5 questions with 12 hits each = 60 answers
3 answers cover on average 2 printed sheets
= 40 sheets + couputer data = 50 sheets of

printing paper 0.23
Punched Cards: 20 lines x 5 questions = 100 cards 0.11 0.34

G. Handling, Mailing, etc.
2% of the D. costs 1,50 1.50

H. Other Overhead Cost

This is included in A. 000.00
Total Cost per 5 questions 322.29

1 Question = $322.29 + 5 = $64.46

II. Retro-Search, Statistical; 5 Questions;
60,000 Records; 12 Hits/Question

There are two additional programs as compaied with the non-statistical

Tun,
1. Retro Answer Sort
CPU time 0.10
I/0 time 0.29
Core time 0.09

2. Retro-Statistical

CPU time 0.07
I/0 time ¢.36
Core time 0.06
Total in addition to 'non-statistical" 0.97 0.97
Retro-Search non-statistical - 322.29
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Total Statistical (5 questions; 60,000 records) $323.26
1 Question $64.65

III. Retro-Search, Non-statistical; 50 Questions;
60,000 Records; 12 Hits/Question

A, Computer Cost

Edit Pgms: 360 Condensed Text Edif $000.00
Accounted
for in
rthe CIS
service
Edit Convert J 000.00
Merge Pgms: Retro-Merge
See explanation above 10.00
Retro-Master Merge
CPU time
60,000 records = cca 6 min. 8.50
I/0 time 90.00
Core time 50.56 159.06

Question Pgms: Retro-Question Sort not performed 000.00
Sorted Question Diagnostic

Negligible 000.00 000.00
Search Pgnms: Retro-Memory Load

CPU time (13 sec.) 0.31

I/0 time 1.33

Core. time 0.33

Retro-Search

CPU time = 108 min. 153.00

I/0 time 47.25

Core time 41.40
Retro-Text Expansion

*" CPU time 0.07

Carried Forward 243.69 159.06




Forwarded $243.69

I/0 time

Core time
Retro-Text Sort

CPU time

I/0 time

Core time
Retro-Print

CPU time

I/0 time

Core time

Printing: Printing

50 Questions with 12 hits each,
equals 60C answers. Each answer
contains an average of 23 lines
= 13,800 lines $1.00 per 1,000
lines
Total Computer Processing Cost

Cost of the System (TEXT-PAC)
The system was acquired free of charge

Cost of Implementation
This is not included in the cost calculation

Search Editing, etc.
Promoting the service, question construction,
interviewing or corresponding with users,
question adjustment, coding, submitting jobs
3 hr./question |

50q x 3 hr. x $5.00

Keypunching-Verifying
1 hour (on average)

Carried Forward

" 46

0.23
0.05

0.68
4.20
1.12
0.09

24.00
4.17

13.80
451.09

000.00

000.00

750.00

7.00

43

$159.06

278.23

13.80

000.00

000.00

750.00

7.00

1,208.09
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Forwarded $1,208.09
F.  Material
Data Base (tapes) 1. Accounted for
Tape Reels : I in CIS

Printing Paper
50 questions with 12 hits each = 600 answers
3 answers per 2 sheets = 400 sheets
(15" x 8.5") $4.50/1,000 400 = $1.80 1.80
Punched Cards: 20 lines x 50 questions = 1,000 "1.10 2.90

G. Handling, Mailing, etc.
2% of the D. costs 115,00 15.00

H. Other Overhead

This is included in A. 000.00 000.00
Total Cost per 50 questions 1,225.99

1 Question = $1,225.99 + 50 = $24.52

IV. Retro-Search, Statistical; 50 Questions;
60,000 Records; 12 Hits/Question

There are two additional programs as compared with the non-statistical

run.

1. Retro-Answer Sort
CPU time 0.16
I/0 time 0.86
Core time 0.25

2. Retro-Statistical

CPU time 0.30
I/0 time 4,51
Core time ‘ 0.72
Total in addition to "mon-statistical" 6.80 6.80
Retro-Search non-statistical 1,225.99
Total Statistical (50 questions; 60,000 records) 1,232.79

#
1 Question $24.66
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From these cost calculations several conclusions may be drawn.
First of all, we can infer that the statistical option should be used
wherever needed because of its merits and low additional cost (Figure 13):

1 Question
Out of Five Out of Fifty
Non-statistical Statistical Non-statistical Statistical
$64.46 $64.65 $24.52 $24.66

Fig. 13 Statistical/Non-statistical

Secondly, questior:s should be run in optimum batches. Whereas
the size of a batch cannot influence the question-dependant costs under
D (Search Editing, etc.), E (Keypunching), G (Handling, Mailing, etc.),
and partly F (Material), it will have a marked effect on the total and
computer costs as may be seen from the tables above. We have already
stated that in our example the CPU time required to run 1 question is
8.5 minutes as compared with 2 minutes per question when processing a
40-question batch. The optimum search time sets in at 20 questions and
extends up to the other limiting factor which is the capability to process
one "memory load" of questions at one time: one memory load is approxi-
mately 100 questions (or slightly above, depending on the size of questions).
If more than one memory load of questions are to be processed, two or more
runs will be necessary.

Yet this optimum range of questions to be processed at one time
(20 through 100) has another restrictive condition, namely the number
of hits. The maximum number of hits which can be handled by the '"Retro-
spective Text Sort" program is 6,000. A larger number of hits can be
accamodated by using the IBM 360/0S Sort Program. An excessive amount
of hits, however, prevents other users from running their jobs for hours.
It seems, therefore, reasonable to recommend, at least on our configura-
tion, to set the limit of 6,000 hits and run 20 questions with an
average of 300 hits, or 30 questions with 200 hits each, and so forth.
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Also a batch of questions with both high and lower requested number of
hits will certainly occur. This way, other users will be able to
use the core, disks ortape for their jobs on the system.

There are four ways to keep the number of hits in reasonable
limits: (1) to reduce the number of questions in the batch; (2) to split
the data base into subsets; (3) to specify in the Header card a lower
number of answers required; (4) to use. search logic to obtain the desired
effect. Approach (1) will necessitate more runs with higher costs per
question. The same applies to solution (2)if we split the data base into
one-year data bases. If we specify a lower mumber of "wanted hits" (3),
then "'the wanted number'' might be in some cases filled with the oldest
information from the beginning of the data base and the user would miss
the most desired recent information.

For this reason we recommend approach (4) using the search logic
to achieve the desired effect: to get the nimber of hits we want as a
relevance/recall trade-off.

After a couple of years the size of the data base would make the
search too lengthy and costly. As already mentioned the expected yearly
growth is 60,000-70,000 records. After five years the data base would
represent 300,000-350,000 records on 30-35 tapes. As our graph (Figure
10) indicates this would require 180-210 minutes of search time for 10
questions with a small mmber of hits. The most appropriate solution to
this problem seems to be to subdivide the data base into a series of
subject areas. This would enable us tc confine the search to a data-
base of a limited size and obviate searching in its.irrelevant regions.
There is a catch in it, too, since we cannot conduct the search for a
question in tape A, and for another question in the tape B, in the same
batch of questions. We would have to run a batch of questions in
related areas each time. However, with a vast amount of records the
advantage of processing a small data base would make up for the necessity
to run small batches of questions.

The Card-Alert Codes of COMPENDEX would help in creating subsets.

For example, after three years of operation, we would have some
180,000 records. At this time it would be practical to subdivide it into:
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1. Civil--Environmental--Geological--Bioengineering

2. Mining--Metals--Petroleum--Fuel Engineering

3. Mechanical--Automotive--Nuclear--Aerospace Engineering

4. Electrical--Electronics--Control Engineering

5. Chemical--Agricultural--Food Engineering

6. Industrial Engineering--Management--Mathematics--Physics--

Instruments

Instead of handling 18 tapes in a search, one would have to
process approximately 3 of them, or 6 if the question would be expected
to get response in two of the subsets specified above. After, say, two
more years further splitting would take place separating e.g., aerospace
engineering in a self-contained subject-field subset, and so on.

6.3 Cost/Benefit

The question, which is always asked, is whether the cost of a
service is justified by the benefits from the service.

Assume we have processed a question along with others in a batch
of 50 against one year's data base of 60,000 records. The cost of this
search has been $24.66 (or $64.46 in a S5-question batch) with the
statistical option. Most of the information services are subsidized in
some way or c;ther, so the actual price to the user would be lower.

If our user has to cope with his information problem using hard
copies of an abstract journal, he obviously does not have to scan all of
the 60,000 abstracts, but rather approximately 1/10 of the abstracts, in
some cases more, in others less. If he goes through 1,000 abstracts he
probably would scan six of them in one minute. Getting through 6,000
abstracts would reduce the efficiency of scanning to four per minute.
This literature search would take 25 hours and cost $250, if we charge
only the research worker's salary and disregard the value he could
generate if he were freed for his special work. This would represent a
multiple of this amount. If he subscribes to some file card information
service, his recall will be lower than in full text searching and the
price is to be added to the cost of personal searching.

Frequently, however, a literature search is not done and this

e
<
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does not mean that the amount of $250 is saved. Rather, some work
already done elsewhere is duplicrted, other people's patent rights are
infringed and the work itself is not done at the level it might have been
had the literature been searched.

This once again substantiates the fact that experimenting in the
literature is cheaper than experimenting in a laboratory. It also proves
that some organizations could increase their capacity by as much as one
third by using professional information services.

6.4 Principles of Pricing

The cost per question is increasing with the number of records,
decreases with the increasing number of questions,and increases with the
number of hits. Logically, the user should be paying more for searching
a larger data base. This could be achieved by performing a search in,
say, the last 24 months, at a standard price and, on demand, by conducting
a search in the "historical" tapes at an additional price proportionate
to the size of data base. This historical data base could be, as outlined
above, split into subject areas, and this would mean decreased costs.

On the other hand, the user should not be billed more because his
question was processed in a small batch, unless he insisted on a prompt
search. ‘

As the number of hits affects the cost of the searching [the
difference between a low number of hits (12) and a high number of hits (aver-
age of 1,400) was nearly 100 per cent more search time, for the same number
of questions (20) and the same data base (115,000 records)], users should
pay some additional fee for more hits. Indirectly, wanting many hits in
any question will require running a smaller batch and cause higher costs.

Of course, the price should also reflect the size of the question,
either in words or in search expressions. ?

In practice, users should be told of an average cost calculated
above under the given conditions. They should agree that the actual cost
will be computed after it has been processed, as outlined above.

We might also want to prepare a rcugh estimate of the cost generally
to provide ourselves with some pricing mechanism. Our estimate is based

ol
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on the assumption that the average number of questions processed in the
monthly batch will be 25 (see Figure 14). We have calculated the values
M and N. An analysis of these values indicates that the cost of the
retrospective searches C has two major components: editing E and proces-
sing P:
C=E+P or
Cp= (NpxHpxWh+R+S)+Np
where Cp = Cost per Profile
Np = Number of Profiles
Hp = Hours per Profile (Editing)

Wh = Wage per Hour
R = Retro-Master Merge
S = Searching Prcgrams

Other component items play a minor role. The most significant of
the Search programs is the Retro-Search (which can be used for a rough
estimate).

As the Computer Processing Costs pare directly proportional to the
number of records and the Search Editing Costs are directly proportional
to the number of questions, we can estimate the cost per question by
approximation as shown in the following table (Figure 15).

If we draw the lines between the calculated values M and N, and
the estimated values R and S (see Figure 14 and Figure 15), we can find
for 25 questions the prints A, B, and C giving the rough costs for an
accepted average number of questions:

A ~ § 45.00 (1 year data base)
B = 77.50 (2 years data base)
C = 110.00 (3 years data base)

These estimated costs apply up to an average number of question
(profile) words, i.e., 40. Each word above this iimit should be charged
an additional $1.00.

As these costs represent a low number of hits (and the hits affect
the search time), there should be an additional charge for an excessive
number of hits:

-
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Conditions 5 Questions, 12 Hits per Question
Costs 60,000 Records 180,000 Records
(calculated) (estimated)
$ $

*
Computer Cost 245 735

*%
Search Editing Cost 75 75
Diverse 3
Total Cost 323 810
Cost per Profile 65 (Value M) 162 (Values R)

*
. Three times 245
*®
Remains unchanged

50 Questions, 12 Hits per Question

60,000 Records 180,000 Records
(calculated) (estimated)

$ $ .
Camputer Cost 458 1,374
Search Editing Cost 750 750""
Diverse 25
Total Cost 1,233 2,224
Cost per Profile 25 (Value P) 44 (Value S)

*
Three times 458

%
Remains unchanged

Fig. 15 Calculated and Estimated Values
for 1, 2, and 3 Years' Data Base
Searching

ERIC -
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If there are > 50 hits each hit 1¢

> 100 hits 2¢
> 200 hits 3¢
> 300 hits : 4¢

7. CIS IN RETRO-SEARCH MODULE

As the Retrospective-Search module has the ''statistical option"
indicating the matched words by a particular document, and the CIS module
does not, we had to solve the following dilemma: either (1) to ''trans-
plant" this option to the CIS section, or (2) to use the Retrospective-
Searcl. section to process the CIS profiles. The first alternative would
entail study and reprograrming, but would not necessitate a change in
the Header cards and would leave the output (the double cards) unchanged.
The second alternative was chosen because the profiles can be run after
minor formal changes (see the CIS profile form and Retro-Search question
form for more details) with the limitations as they were outlined for
the Retro-Search: only one memory load of profiles can be run at one
time; output is on stack printing paper; maximum 6,000 hits are recommended.

The costs of running 100 questions (in CIS called profiles) against
5,000 documents, with the statistical option, producing 5 hits per question,
are analyzed below. The times for the 360 Condensed Text Edit and Edit
Convert were taken from our COMPENDEX/TEXT-PAC/CIS Report where the data-
base examined contained 4,848 records.

Retro-Search, Statistical; 100 Questions;
5,000 Records; 5 Hits/Question

A. Computer Cost
Edit Pgnms: 360 Condensed Text Edit
Data taken from the 'COMPENDEX/TEXT-
PAC/CIS" Report
CPU time 41.23 min.
Core required 100K
1/0 counts 42

Do



Merge Pgms:

Question Pgnms:

Search Pgms:
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CPU time cost $ 58.41 §

I/0 time cost 0.06

Core time cost 13.76 72.23

Edit Convert

Data taken from the '"COMPENDEX/

TEXT-PAC/CIS" Report

CPU time 25.33 min.

Core required 128K

1/0 count 55

CPU time cost 36.17

I/0 time cost 0.08

Core time cost 10.91 47.16

Retro-Merge

See explanation above 10.00 10.00

Retro-Master Merge

5,000 records = 0.5 min. CPU time

CPU time cost 0.71

I/0 time cost 7.50

Core time cost 4.21 12.42

Retro-Question Sort not performed "'000.00

Retro-Question Diagnostic

Negligible (9 sec. CPU) 000.00 000.00

Retro-Memory Load

CPU ‘time 43 sec.

Core required 106K

I/0 count 2,182

CPU time cost 1.02

I/0 time cost 3.27

Core time cost 14 5.70

Retro-Search

CPU time 21 min. 13 sec.

Core required 132K

1/0 count 3,120

CPU time cost 30.06

I/0 time cost 4.68

Core time cost 11.40 46.14
Carried Forward $193.65

1



Retro-Answer Sort
CPU time 7 sec.

_Core required 76K

I/0 count 491

CPU time cost

I/0 time cost
Core time cost
Retro-Statistical
CPU time 17 sec.
Core required 86K
I/0 count 3,984
CPU time cost

I/0 time cost
Core time cost
Retro-Text Expansion
CPU time 2 sec.
Core required 50K
I/0 counts 96
Negligible
Retro-Text Sort
CPU time 18 sec.
Core required 72K
I/0 count 2,194
CPU time cost

I/0 time cost
Core time cost
Retro-Print

CPU time 2 sec.
Core required 52K
I/0 count 275

CPU time cost

I/0 time cost
Core time cost

Forwarded

Carried Forward

o
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$193.65
0.17
0.74
0.24 1.15
0.40
5.98
1.80 8.18
000.00 000.00
0.43
3.29
__0.86 458
0.05
0.38
0.07 0.50
$208.06



Forwarded $
Printing: Printing
100 profiles with 5 hits each equals
500 answers. Each answer consists of
an average of 23 lines = 12,500
lines $1.00 per 1,000 lines 12.00
Total Computer Processing Costs =
' $220.06

Cost of the System (TEXT-PAC)
The system was acquired free of charge. 000.00

Cost of Implementation
This is not included in the cost calculation 000.00

Search Editing, etc.
Promoting the service, profile construction,

interviewing or corresponding with users,
profile adjustment coding, submitting jobs 400,00

Keypunching-Verifying

1 hour (an average) : 7.00

Material
Data Base Tapes (one monthly tape ¢ $500.00) 500.00
One reel @ $25.00 25.00
Printing Paper

100 profiles = 500 answers

3 answers per 2 printing sheets

Answers + statistical data + other data =

500 sheets (15" x 8.5") 1,000 sheets @ $4.50 2.25

Punch Cards, cca 20 lines per profile 2,000

lines = 2,000 cards 2.20

55

$208.06

12.00

000.00

000.00

400.00

7.00

529.45

Carried Forward

1,156.51
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Forwarded $ $1,156.51

G. Handling, Mailing
% of the D. cost 30.00 30.00
H. Other Overhead
This is included in A. , 000.00 000.00
Total Cost per 100 profiles/month $1,186.51

1 profile = §11.87/month

In this total cost of the monthly processing of 100 profiles
($1,186.51), the proportion of the individual most significant cost items
may be singled out as illustrated (Figure 16).

As may be seen from the diagram, the most significant cost item
is represented by the data-base tapes with reels which amount as high
as 44.3 per cent of the total. This illustrates also the way to go if
we plan to enhance the economy of the service: to process as many profiles
as possible (with physical limitations in view) to keep the proportion of
this cost per profile low. Further, the economy of the CIS service can
be improved by retrospective searches which should be given wide publicity.
Only the multiple use of this data base can make it economically viable.
As it is a fixed cost, its proportion per profile is decreasing with the
rising number of profiles.

Search Editing represents a proportional cost which increases
directly with the number of profiles. Seemingly, we can get more out of
a monthly salary if we divide it by a higher number of profiles. This
is a wrong approach, though, as it affects the quality. There is a
certain limit imposed on the capacity of a search editor and after that
we need additional search editors which, in turn, increases the costs.

An ideal solution seems to be processing up to 100 profiles in the CIS,
each of them with a life-span of at least 5-10 months. The rest of the
search editor's capacity ought to be directed to the retrospective
searching (at least 20 searches per monthly run).

The computer processing is a rather surprisingly low percentage
of the total cost. Some of its components are proportional cost (e.g.,
editing cost rising with the data-base and profiling cost rising with

) 0d
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the number of profiles), search time represents a cost proportional to
the size of data-base (Figure 10), and to the number of questions (see
Figure 8).

The cost calculated in this CIS run is considerably less than in
(2) of the previous report. The computer cost is lower mainly because
of the lower CPU rate; also the search time is less (21 minutes for 100
profiles in the retrospective module, related to 28 in the CIS module.)
. According to the graph in Figure 36 of the report (2) the search time h
for 100 profiles would be 40 minutes. Also, no reserve is taken for the
dictionary (profiles will be improved by means of the statistical print-
out), no consulting is included, salaries are lower in the production runs
compared to the developmental stage. The output is also cheaper on the
paper as compared with the double cards.

The users of COMPENDEX-CIS(SDI) service would receive printed
sheets instead of cards. They would have the choice: (1) to receive
the statistical data regarding hits and adjust the profiles themselves
gor give suggestions as to changes), (2) leave the adjusting of profiles
to search editors who would keep the statistical printout for this purpose;
in this case the user would send all completely irrelevant abstracts back
to the search editor. _ _ | .

Modifying the print program to print the answers on the double
cards would be relatively easy, should the users prefer it.

As far as feedback is concerned, we suggest that the users be
asked only to send back the completely irrelevant abstracts.

8. (CONCLUSIONS

Retrospective Searching in the TEXT-PAC System can be defined as
computer matching of a machine-readable data base prepared as a result
of human abstracting and indexing, against one or more questions intel-
lectually prepared and translated into the system language. The entire
record is scanned for occurrence of the question words and logic. The
'"hits'" are obtained in the form of a computer printout. The '"statistical
option may be required which indicates the words and logic responsible
for matches. The mode of computer processing is local batch.
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the number of profiles), search time represents a cost proportional to
the size of data-base (Figure 10), and to the number of questions (see
Figure 8).

The cost calculated in this CIS run is considerably less than in
(2) of the previous report. The computer cost is lower mainly because
of the lower CPU rate; also the search time is less (21 minutes for 100
profiles in the retrospective module, related to 28 in the CIS module.)
According to the graph in Figure 36 of the report (2) the search time
for 100 profiles would be 40 minutes. Also, no reserve is taken for the
dictionary (profiles will be improved by means of the statistical print-
out), no consulting is included, salaries are lower in the production runs
compared to the developmental stage. The output is also cheaper on the
paper as compared with the double cards.

The users of COMPENDEX-CIS(SDI) service would receive printed
sheets instead of cards. They would have the choice: (1) to receive
the statistical data regarding hits and adjust the profiles themselves
ﬁor give suggestions as to changes), (2) leave the adjusting of profiles
to search editors who would keep the statistical printout for this purpose;
in this case the user would send all completely irrelevant abstracts back
to the search editor. .

Modifying the print program to print the answers on the double
cards would be relatively easy, should the users prefer it.

As far as feedback is concerned, we suggest that the users be
asked only to send back the completely irrelevant abstracts.

8. CONCLUSIONS

Retrospective Searching in the TEXT-PAC System can be defined as

ccmputer matching of a machine-readable data base prepared as a result

of human abstracting and indexing, against one or more questions intel-
lectually prepared and translated into the system language. The entire
record is scanned for occurrence of the question words and logic. The
'""hits" are obtained in the form of a computer printout. The '"statistical"
option may be required which indicates the words and logic responsible
for matches. The mode of computer processing is local batch.



59

The COMPENDEX data base is available commencing January, 1969 and
the yearly growth is expected to be 60,000-70,000 records, or six to
seven tapes. The data base has proven to have a good mega-relevance to
all of the areas of engineering. The system can operate over a wide
range of relevance and recall values.

It has been shown that the CPU-time of the search programs is
influenced by the number of questions, by the number of data-base records
and hits. We have found that one-question run requires as much as 8.5
minutes of the CPU time, whereas with a 40-question batch only two minutes
per question are needed. The optimum search time sets in at 20 questions
and extends up to the "memory load" or approximately 100 questions which
can be processed in one run. The maximum number of matches processed in
one run should be about 6,000, otherwise the standard utility sort pro-
gram has to be used. An excessive amount of hits may inconvenience other
users of the computer system by occupying the auxiliary storage devices,
<0 6,000 hits is a practical upper limit.

The statistical option should be used because of its merits and
low additional cost. The cost of one question in a five-question batch
is $6+.46 (statistical $64.65), and it drops to $24.52 (statistical
$24.,66) for one question out of fifty; this applies to searching 60,000
records and 12 hits per question. These figures illustrate the effect
of running the optimum size batches (20-100 questions).

It is suggested that the CIS service or SDI (Selective Dissemin-
ation of Information) be also run in the Retrospective Search module.
This would enable us, with the statistical printout at hand, to adjust
the profiles accordingly. We regard the statistical option as even
more significant in the SDI service in view of the dynamic character
of profiles. The costs of searching are reasonable. (One profile out of
one hundred costs $11.87 per month, with five received answers.) Since
the cost of the data base is the most expense, a better economy can be
achieved by greater use of it.

The SDI feedback procedure could be further simplified; the users
would be expected to send back only the completely irrelevant abstracts.
The profiles could be corrected by means of the statistical printout and

T
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the irrelevant abstracts.
In view of the substantial yearly data base increase it is suggested

that the last one or two years' data base be searched after simple merg-
ing, but the "historical" data base should be presorted to make up subject-
area tapes. The Card-Alert Codes of Engineering Index would serve this
purpose. Through this subsetting, the data base searched could be

maintained at a reasonable size.
Users should be charged depending on the size of their question

(number of words or search expressions), the size of the data base they
specify in the Header card, and the number of hits they receive. They
should be advised of the costs in the above examples and they should
agree to pay actual costs computed after the run.

The submission form has been prepared as well as the user
for retrospective searches and they are available on request.
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