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ABSTRACT

Mechanized library functions are performed on the IBM
7094 and 1410 computers using the Approach~By-Concept (ABC)
storage and retrieval syst =. At present, mechanization is applied
only to technical reports. The four outputs are accessions lists 1
with supplementary KWIC Index, catalog cards, the ABC Dictionary, |
and current-awareness notifications. These notifications are provided
as a result of the Martin Company contract for analyses of current
open-source publications in selected subject areas. Because of
file organization problems encountered in the first-generation model Il.
of the ABC system, a second-generation model was developed which
will become operational in the near future. Periodicals are presently
controlled with the aid of EAM technigues with a view to computerization
in the near future. The Library staff states that the program has
developed smoothly, with problem areas being worked out before

IV,
they become serious,
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I SUMMARY

Mechanized library functione at the Harry Diamond Laboratories
(HDL) use the Approach-By Concept (ABC) system. ABC is a
computer-oriented storage and retrieval system designed to facilitate
the organization of very specific and complex information for efficicut
and economical retrieval. At present, mechanization is applied only
to technical reports. The four outputs are the accesgions lists with
supplementary KWIC Index, catalog cards, the ABC Dictionary,
and current-awareness notifications. These notifications are provided

as a result of the Martin Company contract for analyses of current

Ty

open-source publications in selected subject areas.

Organization of HDL's Technical Information Office ig illustrated
in Appendix A. The Library subscribes to 700 periodicals, It has
a collection of 18, 655 books and 340, 000 classificd and unclassified
reports with an annual increase of 2, 400 and 14, 200 respectively,
Service is provided to the Laboratories' scientists, engineers and
technicians, in person and by telephone or written requesi. The user
relates directly to the ABC Dictionary for manual searching for

desired items.

Ordinary library activities are aided by the use of EAM punched

t cards for the handling of periodical subscription lists and renewals,

-1-
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check-in and circulation, with plans developed for addition of these
procedures to the computer. These cards are used by the Library

staff to simplify the subscription renewal and selective listing

procedures.
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II. MECHANIZATION

l. CHRONOLOGY

In late 1960, ldea for the ABC system was concelved in HDL's
Technical Information Office when EAM equipment became available
and computer installation was planned, This office also developed and

tested the system.

In December 1962, the IBM 1410 was installed. Report acquisilion,
cataloging, storage, preparation and productivn of library catalog
cards, accessgions bulletins, and bibliographies were incorporated
. into the system, Preevaluation and processing of reports were performed
by contractor analysts, and batches of 200 to 250 worksheets were

gent to the machine room for keypunching.

In March 1963, conversion of punched cards to computer tape
was completed for more than 6, 000 titles. As of December 30, 1963, the
ABC system was still being developed and tested. At least 10 programs

remained to be written and tested.

In early 1965, an evaluation of the system was conducted [or
DoD, Research and Bngineering. As a part of this evaluation, the
second-gen.-ration ABC system was devzloped. Later in the year,

a test an t .¢ retrieval program wag initiated. Professors from

-3-
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George Washington University are conducting this analysis.

2. TECHNICAL REPORT PROCESSES

Preparation of the accessions lists, document calalog cards,
ABC Dictionary, and current awareness listings on the computer
involve both the Library staff and the Research Operations Branch

for input to the system.

(1)  Input Procedures

1, Each document received on distribution is reviewed
by the Research Operations Branch for its permanent
velue lo HDL. They are grouped into three categories:

category l-- of permanent value to HDL, category 2-- ho!l

Documents received as the result of a request are automat-

ically cataloged.

2. Documents being retained in categories 1 and 2 are

forwarded to the Library Cataloging Section.

3. Documents in category 3, not being retained asa
part of the Library collection, are routed to individuals

with possible interest in the report.



4, Cataloging Section of the Library prepares worksheets

(see Appendix B-1) indicating bibliographic data or
descriptive cataloging information for reports in categories
1 and 2. This includes the shelf (accession) numnber,

report numbers, agency or source, contract number, title
and volume, personal authors, date, pages, copy numbers,
classification, codes, and group sequence number.
Subjects and tracings are added to reports of permarent

value.

5. Documents in category 1 are returned to the Research
Operations Branch for addition of the concept analysis
statements. A KWIC title is used for category 2

documents.

6. Worksheets are forwarded to the computer section

for preparation of the catalog cards and accessions listings.

7. Concept statements are forwarded to the computer

section for updating of the ABC Dictionary tape.

8. Abstract cards received from the Martin Company
contract, previously cataloged and processed, are filed

pending requests from users.

-5-
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9. Computer tape received as a part of the Martin
Company contract is forwarded to the computer section

for matching against the user profile tape.

(2)  OQutputs

1. Accessions Lists

The computer preparestwo lists; one list contains
the HDL reports and the other covers all other classifind
and unclassified reports. Samples of these outputs are not
shown because of their classification. The HDL listing
is by title, referring to document report number. The
other listing is arranged by the broad subject areas
assigned by the Cataloging Section, then by title referring
to the accession number. Following the breakdown by
subject area in category 1 and 2 reports, each confidential

listing has a KWIC title index,

2. Catalog Cards

Three-by-five catalog cards (see Appendix B-2)
are prepared by the computer; one each for the shelf
list, source, report number, individual author (HDL only),

AD and other report numbers, contract number,

-G~
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and, for category 1 reports, asterisk term and code
(i.e., subject). These are filed in the regular card

catalog for manual use by staff and users.

3. ABC Dictionary

The Dictionary (Appendix B-3) is printed from the

updated master tape in a permuted concept arrangement.

Copies of the Dictionary are maintained in the Library

for manual reference by Library staff and users. This

provides the searching tool and eliminates the necessity
j-‘ of a subject search on the computer. The user scans

the Dictionary for the desired term or terms and proceeds

to the asterisk term and code card file for specific

documents. Under the second-generation system the

Dictionary will include superimposed classification on

the alphabetical arrangement of the ABC concepts.

4. Current Awareness Listings

This program is partially operated by a contractor.
The contractor furnishes 3x5 abstract cards containing
titles of periodical articles and report abstracts selected

from abstracting literature and furnished on the basis of

”




subject categories (about 120} pertinent to the work of
HDL. The 3x5 cards were introduced in the summer of
1265. Before then, aperture cards with abstracts on
microfilm were provided. A computer tape was provided
with the aperture cards and is also furnished with the 3x5
cards. Individual users have indicated their interest in
broad subject categories. When a new input tape is run,
all entries in each category in which a given user is
interested are printed. This printout consists of selected
listings of current references that are circulated once

a month (see Appendix B-4 for sample of list) to
participants in the program. Some 500 different lists go

out each month.

The user selects references he thinks might be of
interest and reviews the abstract in the Library. If the
abstract is pertinent, the document is then withdrawn for
his use, or if it is not already available in the Library,
it is obtained. (Users are iacluded in this program by
request.) The user may be an individual representing
himself or an Intelligence and Information Officer

representing a group of men.

-8-
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3. PERIODICAL HANDLING PROCESSES

With a view to computerization in the near future, periodicals
are presently being recorded and controlled on EAM punched cards
(see Figure 1 for sample). There are three decks consisting of one
card for each title, Deck one is arranged alphabetically by title and
is used for the list of holdings. Deck two is arranged by expiration
date and includes the full renewal record. Deck three is arranged
by source record for renewal purposes. The current year's
subscriptions have been entered through a contractor agent rather than
direct to the source or publisher. Should this prove successful,

Deck three could be eliminated.

e

OATEOF T Pwice TITLE 1ag [ry issue ».O NO.

12

S S0 NNRDBUNBIEINUNRALDINBIANDBADNNVHBRNIRNPLUCOUHSBIHANINIUSHIIIDRQQUSUOLADNIRZDHBRINHD
HDL TECHNICAL LIABRARY PERIODICAL RECORD

MIDCC C-2m.009

DATE
DUE

YOL.

NAME OF
BORROWER

NO.

COPY

DATE

FREQUENCY CODE
WEEKLY 1 | BI-MONTHLY
Bl-WEEKLY 2 | QUARTERLY
SEMI-MON 3 | SEMI-ANN
MONTHLY 4 | OTHER

@ 9 o

AMXDO FORM
[ REV. 30 SEP. 62 408

FIGURE 1
Punched Card Used for Handling Periodicals
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As soon as a renewal or a new subscription is entered, a
punched card is produced for each issue of each volume expected
throughout the year. These are arranged by month, then alphabetically
by title. When the issue is received, the punched card is pulled
manually and inserted into a pocket in the back of the copy. This then
becomes the circulation record. Any remaining cards at the end of
the month are used as the basis for claiming. Seven hundred titles

are received yearly; 28 weekly, 21 semimonthly, 11 biweekly, and

the rest monthly.




Il. PROGRAM SYSTEM DATA

The presently operating system is known as the first-generation
ABC system. Appendix C discusses the development of a second-
generation system and how it differs from its first-generation

counterpart.

The overall planned system for Library automation is shown
in Figure 2. The functions of each of the blocks of the planned
system are as indicated. However, at the present time, only five of
the indicated functions are operational; descriptive cataloging,

subject analysis, ABC Dictionary updating, subject card catalog ’

i 4

updating, and automatic dissemination. In more general terms,
first four functions are more conveniently grouped together as
only two functions, namely, cataloging and ABC Dictionary updating.
The fifth function is an unsophisticated Current Awareness program

that will be developed further, The following discussion deals only

with these operational portions of the ABC system.

1. DESCRIPTION OF FILES

Appendix D (Figures D-1 through D-8) illustrates the format for

the files discussed below.

_
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(1)  Cataloging System ['iles

Four permanent storage files and four intermediate working
files form the basis of the cataloging system. The files contain
the concepts that described the basic documents; they are used

to produce accessions bulletins and catalog cards.

The following storage files are used:

L. Cumulative Catalog Update Card File

This is a cumulative file of 80/80 images of all

cards used to update the catalog system.

2. Cumulative Catalog File

This is a variable length file of bibliographic and

descriptive information. Each record is a multiple of 48
characters in length. Each group of 48 characters comprises
a two-digit "card code'', 45 characters of data, and one
blank., The card codes and types of data are discussed
in the description of the cataloging system routines.

i More than one record may refer to a single document, These
records contain the same information, permuted so that each

i of the ""card" types appears as the leading group of 48

- 13-
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characters in the record, simplifying multiple

catalog card prints,

3. Partial Subject File

This is a variable length file of bibliographic and
descriptive information, similar in forinat to the Cumulative
Catalog F'ile. In this file, however, permuted records for
a single document are excluded., One record exists for
ecach asterisk term included in the concept under which the
document has been cataloged, The term and its code
appear as the first 48-character group in the record.

One record is included that has the shelf number first, for
each category i report that has not yet been assigned an

asterisk term and code (subject entry).

4, Cumulative Rotated Title IMile

This is a file of 132-character records containing the
document title and shelf number. Each record is set up

in KWIC format.

The following intermediate files are output files from

the programs indicated.

-14_
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1, Drive | from BULLETIN PRINT
* Input to sort and print catalog cards

= Input to file of al} catalog information

2. Drive 4 from BULLETIN PRINT
= Inpul to print accessions list in KWIC format

= Input to update Cwmulative Rotated Title File

3. Drive § from BULLETIN PRINT

= Input to sort and update Partial Subject IFile

4, Drive 2 from PRINT BE- PIP

~ Used for subsequent printouts

(2)  ABC Dictionary Updating System Piles

Three permanent storage files and four intermediate
working files are required to maintain the ABC authority.
Additions, changes, and deletions are made to the Dictionary,

and a listing i{s made for use in both indexing and searching.

The storage files are as follows:

5. ABC Dictionary File

This is a file of 84~character records containing

all concepts and ecodes.




6. Valid Asterisk Terms File

This 1s afile of 80-character records; each record
contains 37-character asterisk terms and 6=character
codes. All valid asterisk terms from the Dictionary are

included,

7. Reports Subject File

This file is similar in format and content to storage
file 3, differing only in that zero cards (shelf number)

are omitted,

The following intermediate files arec output files from

the programs indicated.

8, Drive 4 from DICTIONARY UPDATE

- Input to sort and delete and replace asterisk
terms, contains all deletions and their

replacements

6. Drive 2 from PRINT B~ PIP

- Used for subsequent printouts

7. Drive 3 from DELETE AND REPLACE

- Input to sort and change Reports Subject File

_16-
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8. Drive 3 from COMPARE AND CHANGE

- Input to sort and change Reports Subject File

2. DESCRIPTION OF ROUTINES

It is emphasized that the presently operating versions of
cataloging and ABC Dictionary updating are not the same as those
planned for implementation in the future since several refinements
for simpler operation as well as for more readable outputs will be

incorporated into the final system.

Flow diagrams of the cataloging system and the ABC Dictionary
. Updating System are shown in Figures 2 and 3. It should be noted that
each rectangular block in these flow diagrams indicates a separate
computer program (routine). The circular symbols are tapes,
with the drive numbers on which they are mounted indicated as

"DR x" as appropriate.

(1) Routines for Cataloging System

As input to the cataloging system, IBM cards are punched
in a format designed especially for this application. These
cards are punched from a worksheet (Appendix B-1) on which

each line represents a single IBM punched card. In this format,

w




on each punched card, as is the group sequence number in
columns 74 to 79 (broad-subject-category). N Thus, the cards
for a given item to be cataloged are easily sorted together on

these numbers.

However, in order to (a) identify what portion of an entry
is signified by a given card, and(b) properly sequence the
cards within a given type of card, e.g., a title card, two
additional numbers are added to each punched card. These are
the card numbers contained in columns 10 and 11, The first
(column 10) is a card-type code indicating the type of information

in the data field as foliows:

Card Type Data
0 Shelf Number
1 ' Report Number
2 Corporate Author
3 Contract or Project
Number
4 Title

* Only the first three positions are currently used, These represent a
broad subject category, which is used at present only to organize
the periodical accessions bulletins into subject categories. Thus,
the primary method of sorting inputs is by this subject category, the
secondary method of sorting is by the shelf number, and the tertiary
method of sorting is by the two-digit card numbers (columns 10
and 11).
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Card Type Data
5 Personal Auihor
6 Miscellaneous (date, pages,
classification, ete.)
7 Subject
8 Tracings

The second digit (column 11) merely provides for proper
sequencing of cards within a similar type (column 10) entry.
The data that are subsequently used for printing are all

(except for shelf number) punched in columns 12 to 62.

The present cataloging system produces two-part
accessions bulletins, catalog cards, and appropriate files of
information on magnetic tape (See Figure 3 for flow diagram).
The two-part accessions bulletins are composed of (1) a
bibliographic listing (in broad-subject~-category order) which
is printed by the Bulletin Print program, and (2) a KWIC
rotated title list that is prepared from a tape output from the
Bulletin Print program by the BE-PIP (Bell Permutation
Index Program) 7090 program; the BE-PIP program was
supplied by the IBM SHARE system from the original author,

the Bell Laboratories.

The catalog cards are printed from a tape prepared by the

M
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FIGURE 3
Flow Diagram of Cataloging System
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Bulletin Print program only after this tape has been sorted

into approximate filing order for ease in placing the cards in the
catalog drawers. The tape files maintained are useful for

such operations as subject card catalog updating and the
possible printing of additional catalogs and lists (such as the

recently provided list of corporate authors and contract and

(BB

project nurnbers).

The following 13 routines pertain to cataloging and produc-

ing accessions bulletins.

1. TFG-B (1410)

An IBM utility routine for card-to-tape operations,
In this instance, images of catalog updating cards are

recorded on tape.

2. Sort (1410)

Card images are sorted into sequence by subject
category number, shelf number, and card sequence

number,




3. Purge ( 410)

Card images are scanned for detectable errors,
which are punched onto cards, listed, and deleted
from the tape to be corrected and reintroduced into the

system in the next run.

4, Merge (1410)

All valid card images remaining are merged into

the Cumulative Catalog Update Card File (storage file 1).

5. Bulletin Print (1410)

All valid card images are input to this program,
which prints the bibliographic data in an accessions bulletin,
Three output tapes are generated to become inputs to
subsequent programs. All card images relating to a
single document are assembled into a single record. Other
records are created containing the same data but per-
muted so that each card image appears once as the first
card of a record (intermediate file 1). These records
are written on tape (Drive 1) to be sorted before
printing catalog cards. Titles and shelf numbers are

output to the tape in Drive 4 (intermediate file 2) for input
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to the Bell BE-PIP progratn, which produces a rotated
title list, The tape on Drive 5 (intermediate file 3) is
used to maintain the Partial Subject File which, in turn,
is used for updating the subject card catalog with the

ABC Dictionary Updating System.
6. Sort (1410)

The Drive 1 output from the Bulletin Print program
(intermediate file 1) is sorted by card type and by the
alphanumeric information contained in the first three cards

of the record,

7. Card Print (1410)

This program simply prints catalog cards in

approximate filing sequence.

8. Merge (1410)

All records used for printing catalog cards are

merged into a Cumulative Catalog File (storage file 2).

9. Sort (1410)
The output from BULLETIN PRINT on Drive 5 is

sorted by subject code if available or by shelf number.




10, Merge (1410)

These sorted records are merged into the Partial
Subject File (storage file 3) for subsequent use in
updating the subject card catalog with the ABC

Dictionary Updating System.

11. BE-PIP (7094, Bell)

The Drive 4 output from BULLETIN PRINT is
input to this program which is unchanged as received
from the IBM SHARE system. The program rotates
and searches the data and produces 120-character print
images in KWIC style; that is,titles appear in a sequence
in which key words appear alphabetically. These print
images are written as the second file of output tape on
Drive A-5 (intermediate file 5). All other outputs of this

program are discarded.

12, Print ABC (1410)

This program prints the second file of the tape
producing the rotated title listing and writes the same
information on another tape in 132-character records, as

the first file,

e
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This listing becomes the second half of the

accessions bulletin.

13, Merge (1410)

The above records are merged into a Cumulative

Rotated Title File (storage file 4),

(2) Routines for ABC Dictionary Updating System

The ABC Dictionary Updating System (IFigure 4) provides
the means for adding new terms to this open-ended Dictionary,

for changing terms in the Dictionary, and for deleting terms.

L

Since a deletion would be made only to combine several entrieg
having similar meanings, reports cataloged under the deleted
entry must be automatically recataloged to the other entry

having the same meaning.

14, ABC Dictionary Update (1410)

This program accepts changes to the ABC Dictionary
in the form of additions (new concepts to be added),
changes to existing entries (rewording or changing
asterisk terms) or deletion/replacements (deletion of a

concepl and replacing all references to it with references

l_é—’
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to snother concept already contained in the Dicticnary).
The most recent version of the Dictionary tape

(storage file 5) and a tape of update card images (Cards

1 and 2} are inputs to this program. The program produces
a new Dictionary with the required changes., In addition,

It produces two files (intermediate file 5 and storage file
) that are used to carry those changes into the Reports

Subject File,

15.  BE-PIP (7094, Bell)

This program, as described above (Program 11)
produces a Rotated concept File from the new Dictionary

tape,

16, Print BE-PIP (1410)

This program prints the ABC Dictionary in rotated
title format, from the second file on the tape produced
by Program 15, In addition, it produces a new tape from
which additional copies of the Dictionary may be printed

more vapidly.



17. Code Sort (.410)

The Deletions and Replacements FFile (intermediate

file 5) ig sorted by the "new' subject code.

18.  Code Sort (1410)

The Valid Asterisk Term [ile (storege file 6) is

gorted by subject code,

19, Delete and Replace Asterisk Terms (1410)

Both of the above sorted files are input to this
program. For sach deletion record encountered, its

earch the Valid Asterisk

o

"new" subject code is used to
Term File, and one record is produced on the output

tape for each valid term found {intermediate file 6).

20, Compare and Change Asterisk Terms (1410)

T'he Valid Asterisk Term File is compared to the
Valid Asterisk Term File saved from the previous updating
run. Terms in the "'new' file that differ from terms in

the old file are written inte an output file {int ~emediate

file 7).




21. Code Sort (1410)

Changes from Program 19 and 20 are sorted

together by "old" code.

22. Change Reports Subject File (1410)

Changes are now incorporated into the Subject File

(storate file 7). The format of this file is identical to
that of the Partial Subject File (storage file 3) except
that zero cards (shelf number) are excluded. "Qld"

f subject codes on the change tape are matched against

y subject codes in the Subject File. When a match is made,
the "new" code and asterisk term is substituted and a
"new' Subject File is produced. A file (Drive 4) is
produced in the same format, but it contains only items
to which changes have been made, rather than the cntire
Subject File. Entries cn the change tape for wnich no
reference is found in the Subject File are listed on a

separate output error tape.

§ The Subject File produce” by this program must

be sorted by subject code before further use.

N
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23. Asterisk Term and Code Sort (1410)

The output file from Program 22, containing only

changed entries, is sorted by asterisk term and code.

24. Card Print (1410)

This is the same as Program 7, New catalog

carde reflecting changes are printed for filing.



IV. EQUIPMENT, COSTS, AND EVALUATION

1. EQUIPMENT

\ IBM 7094 The 7094 is running two shifts, but not at
full capacity.
7094 with 32K core memory
i 10 1729 Mod IV Tapes, 5 on Channel A, 5 on Channel
= B; 2 on Channel A and 2 on Channel R are
switchable to Channel 1 of 1410,
- 407 printer
Y 711 - low-speed card reader
IBM 1410 The 1410 is overloaded, primarily with
. various printing jobs.
- 1410 with 40K core memory
# 2 729 Mod IV tapes, 1 on Channel 1, 1 on Channel 2
1402 card reader/punch
1403 printer with 132-character positions; Channel 2
2. COSTS
The following costs are taken from the results of the performance
test conducted by HDL's Technical Information Office in early 1965.
These figures take into consideration the money that was spent to
organize the test collection in accordance with the ABC storage
and retrieval method.
‘ All expenditures have been reduced to unit cost, i.e., cost

per title, and wherever feasible, an indication of the time involved in

the individual operation is given.

-31-
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For the selection of the test collection
and the preparation and standardization
of the concepts for 3,650 accepted titles,
the total cost was $10, 674. 60 and the
unit cost was

For the input into the computer memory,
an average of six punched cards per
title was required. At a unit cost of

$0. 07, the cost per title was

For the printout of three different
catalog cards and one bibliographic
listing of the collection, a total

of 24 lines per title at $1/minute
(1410) machine rental, the cost per
title was

For the KWIC title 1list ( a nonessential
tool for the customary reference service),
about five lines were permuted at $8/min.
by way of the 7094 computer and printed
at $1/minute by the 1410 computer with

a per title cost of

For permuting 4, 000 concepts with the 7094
computer, the total cost was $150, and
the cost per title was

FFor the printing of the ABC Dictionary
with the 1410 computer, the cost of an
average of six lines per title amounted to

TOTAL

$2.91

0. 42

0. 06

0. 04

0.01

$3.55

NOTE: Additional cards create a cost increase
of up to $0. 02.
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In the expenditures, only the cost of printing one Dictionary
was included. Every additional accumulation requires another
printing of the same title, at a title cost of $0. 01, Therefore, if the
average title added to the collection will be published in a second
accumulation during the first year and then be included in the yearly
accumulations in its second and third year, the cost of three

accumulations must be added, an increase of $0. 03 per title,

3. FACILITY'S EVALUATION OF SYSTEM

Owing to the fact that a programmer was trained and used in
%; the Technical Information Office, many of the problems that might

exist between programmers and Library staff were nonexistent.

As far as the Library staff is concerned, the program has
developed smoothly, with changes being worked out before they
become serious problems. Formats for input are satisfactory, and
the outputs have proved very useful. The Research Operations Branch
feels that the only problems that exist are concerned with the feasi-
bility of new ideas and whether these can be incorporated into the

programs.

Advantages to the system at the present time seem to be in the

natural language used for analysis, organization, and retrieval and
in the browsing convenience to the user,
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The primary objective of a performance test conducted early
in 1965, was to spot deficiences in the existing system and to develop
the second-generation ABC model. In the test, a reasonable recall
potential was provided for by requiring a test collection in depth;
that is, the scope of the subject area was narrowed (und therefore
deepened) to solid state devices, circuits, and applications. This
subject area allowed for a conventional subject card with multiple
entries and abstracts, thus enabling evaluators to check on the
completeness of the retrieval and to determine the recall ratio,
Results of the controlled performance test of 36 freely styled questions
were a relevance ratio of 88,4 + 2.6 percent and a recall ratio of
24,7 + 5,2 percent. The recall ratio was computed on the basis of
all pertinent, relevant documents in the collection and was the
proportion of the total of the +, =, and - rated items to the total of

the relevant documents.

The second-generation model is characterized by descriptors
of unlimited length, the introduction of facets or microschedules
which produce logical organization of documents under important
keywords, and a decrease in the number of verbalized concepts (or
statements). Type of document, level-of-difficulty descriptions,

and operating parameters of equipments (a feature of the ABC method)

are transferred to card catalogs.




This secord-generation system is based on experience gained
in the test; on the analysis of difficulties that scientists, subject
specialists, and librarians encountered as they used the first-generation

system; and on a previously conceived ideal storage and retrieval

system.

A retrieval test is currently being conducted at HDL.
Scientists at HDL make out questions, obtaln answers, and then
evaluate their own results. George Washington University professors
check these resulis. In this test, the relevance ratio is usually about
87 percent and recall ratio is 10 percent below maximum. It is
expected that these percentages will deteriorate with a larger

collection.
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B-2
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COMPLETE SET OF CATALOG CARDS
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SAMPLE OF SECOND-GENERATION ABC DICTIONARY

# 2 o AMPLIFIER =~ GIMNERAL o # o

TtV APPLIFLIER == GALIN CONTAQL = & =

ALYSIS OF PHASE OISTCRYTONe OUE YO AGC IN F3 1, LISTCR AMPLIFICR » AN
HIOL=FREQUENCY RANGE GAIN=COHTROLY FOR TRANSISTOR AYPLIVIER WITHOUT YARYING OC BIAS @

= » ~ AVPLIFICR == MULTISTAGE = « =«

NOMOSAAPH FOR OESIGN OF RC~COUPLED TRANSISTOR AMPLIFIZRe «
FREQUENCY-RESPONSE CF TRAASISTOR TRANSFCRMEM=COUPLED AR AVPLIFIERS =
MATRIN OF ONE~ARM OF WLEN~ORIOGE APPLIEND AS SELCCYIVE RC AMPLIFIEAS =
OESIGN OF RESISTANCE=COUPLED TAANSISTOR ANPLIFIERe F4~5, GAIN=PALD o
TAANSESTOR RC-GOURLED HIGH=FAEL CNCY AMPLIF[CA» £§, GAIN=P12 =

THREE«STAGE CASCAOCO ANPLIFIER® FOX, FOX,.32-0ANDMIDTH, GAIN=?I4 o
MAXEINUN GAIN BANOWIODTH PRODUCT FOR 2~TERMINAL TRANSISTOR AMPLIFIERe INTERSTAGE =

OF TYRANSISTORIZEC O1STRICUTEOD~ AND CASCAULO- AMPLIFIER® AHPLIFICR® w/S1S AND GAIN-DANOWIDTM COMPARLSON
= « = ANPLJFICER ~o DISTORVION = = «

ALYSIS OF PHASE DISTORYICN® OUE TO AGC IN FD TRANSISTOR ANPLIFIER »
PREOISTORTION METHCO OF PULTI~ TUNNEL~DIODE~AMPLIFLIEAS AMPLIFICRe DESIGN »

OEAIVATLION OF YHE

AN

“ « = ANPLIF|ER ==~ FEEOBACK [N AMPLIFlERS = « =

HALL~EFFECT MULTIPLIEAe USING FEEDBACK AMPLIFIER TO REDUCE PHASE~SHIFT~OISTORTION a
TEMPERATURE~STAR]LIZATION OF TRANSISTOR AKPLIFJIER WITH LENER~DIODE FEEOBACK=NETYMORK =

= = « AHPLIFIER == MINJATURIZATION = =~ =

Re GAINy¢ AND STABILITY, IN MICROELECTAONIC® SMALL SIGNAL AHPLIFIER w RELATIONSHLI® OF POWE
OESIGN AND FABRICATION OF BANDPASS AMPLIFIER® USING INTECRATED<CIRCUITS =

® & ¢ AHPLIFIER ~= THCORY AND DESICN » o @

= = = AMPLEIFIER == ANALYSIS AND SYNTHESIS w» o =

ANALYSIS ANO UESIGN OF P2X.25 COMPENSATTO "RANSISTOR AMPLIFIERe e
HPARISONy AND DESIGN OF BROAO-DANDED, LOW-PASS TRANSISTOR AMPLIFIERe o ANALYS!S, CO
GENERAL SYNTHESES OF TUNNEL=DIOOE AHPLIFIER® AND SENSITVIVITY=MINIHIZATICON »

~ = = ANPLIFIER == DESICN « ~ «

ANALYSIS AND OESION OF A2%.29 CONPENSATED TAANSISTOA ANPLIFIZAG @
DESIGN ANALYSLS OF SINCLE-TUNED TRANSISTOR QANDOASS AMPL IFI.Re =
ND GRAPHIC ODESIGN FOR SCRIES TUNEO NEGATIVC-RESISTANCEs ANPLIFIERS &

ANALYYIC A
NPARTSON, AND DESEGN CF BROAD=-BANDED) LOW~PASS TRANSISTOR AMPLIF [ERs

AHALYSIS. CO

e ¢ ¢ AMPLIFICGA == APPLICATIONS o ¢ o

MINIATURIZ2EC ELECTROCAKDIOGRAMS CARRIER AMPLICICR »
AN EXPERIMEATAL TUNNEL-DIOOE AMPLIFICRe FOR F7=8 APPLICATION »
TRANSISVOR-RELAY AMPLIFIER® FOR ANALOG-COMPUTER o
FREQUENCY~CONVERSION MAGNETIC REPEATER AMPLTFIFRe FO LCW-LEVEL SUDMARINE
TCLEGRAPH-TADLES
CONSTAMT TEMPERATURE ONE~TRANSISTOR AMFLIFItAR FOR SELENIUN PHOTOVOL TAIC-CELLSS
VP 2IX.6=-0UTPUT » TIPLIER
PONER~SUPPLY, CHOPPING OSCilLATOR AND TUNEDL AMPL JFICR FOR SENSITIVE PHOTOHULTIPL v .
ouER-s v HY"310 DC AMPLIFIER FOM THERMCCOUPLEw AND RESISTANCE
THERHORETCR, ALSO FOR QTMER PURPOSES »
THANSISTOR FEMALTA~CORE AMPLIFIEK PROVIOES DASIC LOGIC~CIACUIT FOR
SWITCHING=EQUIPMENTS »
TALL OESCRIFTION DF . - SIGN OF &
4 v‘nx:xigunxzsu ELECTROCARN VhAHe TRANSISTORIZED CARRIER AMPLIFIER SYSTCM =
SEX~CHANNEL Lo-COUPLED AMPL IFIER® USED 4% G-, VANOHETER-DAJVER yP TO
Féa
STABLE TRANSISTOR AMPLITUDE CONPRESSTION AKPLIFICRe USED AS P OLVICHANNEL DISTRIBUTAH o
EXPERIHENTAL EVALUATION . .
- TIVE 3-$TAGE TRANSISTOR MOMOOYNC-TYPE AC AMPLLFIER UYTO IN THE HOLMES-JLiNSON AND LARCCHE
OF THE PHASE-SENSITIVE RADIATICY OCYECTORSe o
* e o ® AMPLIFIER — CHARACTERISTICS o & o

CPFECY OF FET# ON LOW NOISE HIGH THPLRANCE AMPLIFIER =
RELATIOHSHIP OF POWER
¢ GAI;. AND S'ABIL;'Y. IN MHICROELECTRONICH SMALL SECNAL AHPLIFIER »
A BASIS FOR THE ANALYSIS OF MARMONIC
D:S?én?lON' TN BALANCED ANO UNBALANCED CLASS-AG PUSH«PULL AMPLEFIER =
ANALY SIS, COMPARISOKR
Lyses, AND DESlc& 0F BRUAD=-BANDED, LOW-PASS TRANSISTOR AKPLIFICRs »
50FE COFRERTS ON ThHE tLUEHCE
"0 [»].3 S:ALILIYV e P 3geF [GURE FOR NEGATIVE-COHDUCTANEE AMPL!::g:' ;T) AOJUSTANLE TO INFINITY INFUI
5 b W e “ED TARAMETERS OF NEGATIYVE FCEDDACK /PLI HITH J v v -
FES LGN COM- 16v ' IHPEDANCEs [HDEPTNDENT OF OUTPUT LOAD AKD
CCHTAIN CTHER PARAMETLRS =
TRANSISTOR AMPLIFIEHS (i b=INPYT F-L=53-DANOWIDYH FOA HIGH-

}

AERY
AGOL

ACQTY
AFHO
ADSC
ACYS
AEOH
ALOR
LEAN
ACOL

AERY
ABAC

AAVL
AFDS

AFTL
ADEY

AFCE
LFNF
AF LW

(134
AFNT
AENC
AFMF

Ak MY

AGAU
AFTL
AFIL
AFFF
ANl

AAUl

AaPB
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APPENDIX C

= DEVELOPMENT OF SECOND - GENERATION ABC SYSTEM
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DEVELOPMENT OF SECOND - GENERATION ABC SYSTEM

Problems were encountered in the first-generation model of the
ABC System (see Figure C-1). It was recognized that certain disruptions
introduced by automatic alphabetization had to be eliminated, and
concepts that rapidly accumulated in the ABC Dictionary under broad
and significant content words -~ amplifiers, antennae, diodes, lasers,
oscillators, plasma, transistors, etc. -- should be organized for

rapid and easy location.

Therefore, as a part of the performance test requested by DoD,

work was undertaken to prepare a practical, flexible scheme for group-

il

ing in subdivisions the information under the different important keywords,
to prepare a program capable of listing the same concept under at least
three of the logical subdivisions of such a special superposed scheme
whenever desirable, and to automate all clerical funciions, such as

the reproduction of the required numbers of concepts, the filing of the
concepts into the various subdivisions, and the printing of the organized

sections and subsections of the ABC Dictionary.

Subgroups of subject schemes (miscroschedules) for 30 different
keywords have been introduced. The number of subdivisions in one
given scheme is limited to 676 because of the two-letter code used for

identifying them in the machine program. These codes

e
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(alphabetically arranged) for each subsection into which they
are to be inserted are added to the respective keywords of a

concept.

The second-generation system will insure the following
computer operations: 1) alphabetization by keywords; 2) recognition
of the different codes attached to them; 3) reproduction of the required
number of concepts; 4) arrangement of the concepts by the code
symbols; 5) insertion of the headings ahead of the subdivisions
(corresponding to the code) from a second tape; and 6) printout of
the subheadings and concepts in order and eliminating the codes from

the printout.

Two additional format chariges were designed to improve the
appearance and usefulness of the Dictionary. First of all, the length
restriction of the individual concept to one line was eliminated. A
new program will accommodate concepts of any length. Second,
thc concepts are printed in a different arrangement, with double

printing to produce a bolder typeface for the headings.

Although the secondary organizaticn of the concepts around the
key term are mainly accomplished by superposed subject schemes,
refinement of rules for concepting will continue. Something other

than the rule that an overall concept must be prepared to tie
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together the various different concepts assigned to one paper is
needed. In addition, considerable attention will be given to the
standardization not only of the terminology but also of the syntax
as soon as practical results are available through research on

generative grammar and automatic translation methods.

Another major objective of the second-generation ABC method
is the reduction of the Dictionary to the smallest possible size by

moving some information to the card catalog, The major items

in this operation are parameters and descriptive information.
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FILE FORMA'TS

FIGURE D-1

Storage File 2 Cumulative Catalog File

Storage File 3 Partial Subject File

Storage File 7 Reports Subject IMile

Inlermediate File 1 Drive ! from BULLETIN PRINT Program
Intermediate File 3 Drive § from BULLETIN PRINT Program
| 1D Data | 1D | Data | ID | Data Data |

| ] 48[ 49 96| 97 N i

These records are of variable lengths, Each subunit is 48
characters long. ID is two characters: the first is the card type
code indicating the type information in the data field (see page 17
in Program Systems Data) and the second digit is for sequencing
continuation cards of a given type. Data are 45 characters followed

by one blank.

FIGURE D-Z

Storage File 4 Cumulative Rotated Title File

Intermediate File 5 Drive 2 from PRINT BE-PIP Program

I sthall of title |
2 59

2nd half of tLitle
61 109

shelf number ‘
11 120 132 l




W

Storage I'ile 6

‘1 '__ asterigk term
i 12 48‘

Intermediate File 5

l____‘_l new term code

'57 62

Intermediate Pile 6

!
| £12 4

_—
57 62

asterisk tg_r_ng{»_ﬁ -
8
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FFIGURE D-3

Valid Asierisk Terms File

term code

FIGURE D-4

Delete and Replace File

old term code
G4 69 80

Changes {Delete and Replace)

I
;old term code

"57 G2 G4

new term code

GE;I- 80
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FIGURE D-6
Storage File § ABC Dictionary File
Intermediate File 2 Drive 4 from BULLETIN PRINT Program
| 1D I l code ' l datn I __7ri
1 2 31 7 171 19 u5 | 84 |

The above format pertains specifically to storage file 5.
However, the format for intermediate file 2 is the same except that

""shelf number' replaces "code".

The first characte: <. JD is either T for title or A for author.
‘The second character is a sequence number. Column three contains

a period to indicate the last record of a set.
FIGURE D-7
Intermediate File 7 Compare and Change Aslerisk Term

asterisk term l old code |

~hew qode

112 48, i57 62
I

G4 69 80




Card 1

change or
add card

Card 2

Delete
and Rceplace
Card

APPENDIN D(H)

FIGURE D-8
Dictionary Update Cards

|T or A | Sequence No. , ’ Code : ‘ Data f
l 1 | 2 l 3! 7 17' 119 65{ 8
|D l old code I l new code l

|7 17y |9 29| 80 |
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