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ABSTRACT

The circulation of books and technical reports {(both classificd and
unclassified) at Picatinny Arsenal's Library is mechanized by the IBM
7090 and 1401 compv’ ~r's, producing seven outputs. At present. mechanized
preparation of catalog cards, maintenance of catalog authorities. prepara-
tion of bibliographies and accessions lists, routing of periodicals, and
control of classified reports are under development. Routing of periodi-
cals should be operatiocnal early in 1966. An SDI system is under con-
sideration. Work measurement and standard time data studies on the
efficiency of the system indicate that the mechanized circulation system

is much more efficient than the previous manual one.

~-i1-




Wi

IL

III.

S srar—-

TABLE OF CONTEN?TS

ABSTRACT
INDEX OF FIGURES
SUMMARY

MECHANIZATION
1. Chronology
2. Description of Processes

(1)  Input Procedures
(2) Outputs

1. Master List
2. Reserve List
3. Master Listing in Payroll Number Order
4, Monthly Staternent
5. Statistical Breakdown
G, Overdue Cards
7. Printout of Library Circulation
by Organization and Building Number
3. Major Problems
4. Activities Being Planned or Developed

For Mechanization

(1) Periodicals

(2)  Picatinny Arsenal Reports

(3) Selective Dissemination of Information
PROGRAM SYSTEM DATA
i. Circulation PFiles

(1) Master File
(2) Payroll File

~iii-

Page

Number

1

vi

12

12

13
13
13
15
16
16

16
16




LT
e

Page
Number
2. Circulation Routines 16
(1)  Update 16
(2) 1.ist 17
(3) Monthly Statements 17
(4) Overdue 18
{5) Statistics 18
(6) Sort 19
3. New Circulation Routines 19
Iv. EQUIPMENT, COSTS, AND EVALUATION 21
1. Equipment 21
2, Costs 22
3. Facility's Evaluation of System 23
=
El

_iv -




APPENDICES

ORGANIZATION OF THE LIBRARY AND I'TS ACTIVITIES

SAMPLES OF OQUTPUTS

MATERIAL USED IN TECHNICAL REPORTS PROCESSING



INDEX O W F'TG URES
Page
Figure Number
1. Circulation Control Flow Chart 4
2. Library Requisition and Routing Form G
B 3. Code Used in Punching the IBM Cards 7
i
i

-vi-




I. SUMMARY

!

.
‘LI&lljﬂ“‘l'“v




I. SUMMARY

The circulation of books and technical reports (both classificd
and unclassified) at Picatinny Arsenal's Library is mechanized by com-
puter. Seven outputs are provided using the 7090 and the 1401. Pro-
grums for the present mechanized circulation system arc written in

SPS language, the entire system is being reprogrammed in COBOL.

In connection with reports relating to the Joint Atomic Weapons
Technical Information (JAWTIG) program, subjects and report numbers
will be keypunched so that an index to this file can be prepared. This

N is a joint AEC-DoD experiment.

At present, mechanized preparation of catalog cards, mainten-
ance of catalog authorities, preparation of bibliographies and acces-
sions lists, routing of periodicals, and control of classified reports
arc under development. Routing of periodicals should be operational
in six months. Activities in the planning stages of mechanization in-
clude the check-in of periodicals, maintenance of user interest files,

and statistical accounting.

The Library subscribes to 1, 000 periodical titles; there ave pre-
sently 50, 000 classified and 109, 000 unclassified technical reports in

the collection with an annual growth of 5,000 and 10, N00 respectively.
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There are currently 20, 400 book titles (35, 000) volumes i the coifec-
tion with un annual growth of 3,500 titles. IDEP entries are received
on microfilm and chemical patents, on microfiche.  Total circulation
runs from 67, 000 to 114, 000 per yoar, with about 1,670 of the 2, 000
Arscenal professional scientists and enginecers having itemeg charjged out
at any one time,  (Total number of cinployees at the Arsenal 1s aboult

8, 000.)

Because of the large area covored by the post, most users in the
research and enginecering areas request items by telephone or the stand-
ard requesti form through the mail. Users relate to the mechanized
system of circulation directly, since the request forms (SMUPA
Form 862) completed by the requester are used to process each trans-

action on the computer,

Duplicate subscriptions to periodicals provide suificient numboers
for routing. Items requested by a user are normally purchased rather
than borrowed. New ilems are announced in the weekly accessions
bulletin, which is circulated to scientific and enginecering supervisory

personnel toroaghout the Arsenal.

Appendix A indicates the ovganization of the Library and its

activitios,

2.




L

- . % e . y ) = o X Ty
S B T T e e N e A s R T Y e T T R A R IR ADR B RREIER 4 Lo s B

s S A R S AR P WAl aNe, R

MECHANIZATION

IL.




II. MECHANIZATION

L. CHRONOLOGY

Before the introduction of mechanization, changes and stream-
lining of the circulation system took place periodically in an attempt
to keep up with the steadily rising circulation. The computer was in-

stalled in the Arsenal in 1959,

Beginning late in 1961, IBM personnel and the local data proc-
essing office have assisted the Library in the formulation of design

concepts for automating certain of the Library operations,

In April 1962, a semiautomated, computer-based circulation
system for books and reports was adopted and has been in operation

ever since,

2. DESCRIPTION OF PROCESSES

A description of the Arsenal's mechanized circulation control is
detailed in the following paragraphs and summarized on the flow chart

in Figure 1.

(1)  Input Procedures

1. Borrower enters his name, organization, and build-

ing number on the request card and identifics the material
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he wants by entering either the accession number for the
repbrt or the call number for the book, if known, or writing
in the author, title, and other identifying information.
These blank punched cards are available at convenient
locations throughout the research groups and at the Library

circulation desk. (See Figure 2 for sample of card.)

2. When received by mail, only one card is required;
cards completed at the desk or brought to the Liibrary in-
volve the completion of two copies of the card instead of
one (one is used immediately as a route or charge slip;

the other is used to process the request).

3. When the accession number of the call number is not
indicated, the Library staff member searches to determine

whether the material is already in the Library.

If the material is not found, the card is sent to the
ordering section for a decision on whether or not to buy.
If the material is in the Library, the call number or the

accession number is added to the card.

Request cards are sent to the keypunch operator to

punch date or transaction, type and classification of

-5-
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document, accession number or call number, and bhor-
rower's name and payroll number. (See Figure 3 for

sample of code used in punching.)

The keypunch cperator sorts the cards by accession
number or call number, type of document, and sccurity
classification {(part of the accession number.)
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Figure 3: Code used in punching IBM cards

The cards are given to the clerk to determine by a

shelf scarch if the item is presently available.

If the item is on the shelf, the card is inserted, and
the item is then placed on a truck for delivery to the key-

punch operator, who adds the transaction code and the copy

numbenr,




W‘ I ‘\\x\‘\ﬁm,.n “

e

If the item is not on the shelf, the card is sent to the
keypunch operator to have a reserve transaction code

punched into it and is then put aside for sorting.

For items on the shelf, the keypunch operator pre-

pares a duplicate card, using a gang punch.

The original card is attached to the item being loancd

and a second copy is put aside for sorting.

4. When the items are returned to the Library, the

route slip is removed, gang punched with the dclete code,

and put aside for sorting.

The item is checked against the reserve list printout
to detecrmine whether anyone is waiting for it. If a reserve

is on the item, the reserve card is pulled from the punched

card file and sent with the item to the keypuncher.

The keypuncher punches a transaction code, deleting
reserve and chargeout, and then duplicates the card. The
original card is attached as a route card and duplicate

card is set aside for sorting.



5. Curds are sorted first by payroll number, then by
volume nuwmber, accession number, and type of matevial,

respectively,

6. Cards are sent to the computer for updating of mas-

ter tape,

In updating, the document number on ecach card is _
read into the memory and compared with numbers until
the proper tape record is located for deletion from or -

addition to the master tape.

The transaction code on the card read indicates the

action to be taken.

Document humber and security classification, vol-
ume and copy numbers, requester's payroll number, and
the status of the document (outstanding, reserve, etc.) are
checked to insure that the proper document is removed
before a given record is deleted from the tape. (Records

written on the tape arc exacl duplicates of the card records.)

7. Punched cards are returned to the Library.
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8. Rescrve cards are pulled by sorting and all other

rards thrown away.

1. Master List

I'he corrected tape record is transcribed on the IBM
1401 on-line printer. This statement lists all items on loan
or on rescrve and carries the following column headings:
document type, document security classification, Library
numbeyr, transaction code, borrower's name, organization,
building and payroll numbers, and date. This list is
printed as required, from the updated tape. (Sce Appendix

B-1 for sample,)

[~

Rescerve List

This listing i& preparcd as needed from the updated
tape. The listing indicates items for which there are no
outstanding reserves. (Sec Appendix B-2 for sample.)
All other items currently overdue require printing of an

overdue notice card.

-10-

W




3. Master Listing in Payroll Number Order

Each week the master tape is read into the 7000 com-
puter for sorting by payroll number, and u printout is pro-
pared. This printout is used in compiling the monthly
statements sent to Library users and for clearing indivi-

duals leaving the Arsenal. (See Appendix B-3.)

4, Monthly Statement

A monthly statement to Library uscrs tells them of
the items with which they are charged. It also informs a
user of classified items in his possession, alerting him to

the safcty of these items. (See Appendix B-4.)

5. Statistical Breakdown

A statistical breakdown of circulation transactions is
printed monthly. Listings are by type of document, secu-
vity classification, and uscr organization. (Sce Appendix

13-5.)

G, Overdue Cards

Once a month, overdue notices ave sent out. To

facilitate mailing, the notices are sorted by payroll

-11-
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number and then by building number.  Overdues arce sent
only on items that have been requested by other users.
(Sec Appendix B-6 for sample.)

i Printout of Library Circulation by Organization
and Building Number

A monthly statement of circulntion statistics by organi-
zation and building number is prepared for the Library.

(See Appendix B-7,)

3. MAJOR PROBL, EMS

First, the physical location of a library user may change from

time to time, but his new location is not conveyed to the circulation

e

iles. An experimentai program is presently being studied which would
update the file by placing the latest known address in all records for the

given individual.

Second, programming, in most cases, lags behind the planning
and input from the Library staff. There are no programmers on the
Library staff. Howcever, the two department heads have taken program-
ming courses; this has helped in communications between the Librarvy

staff and the programmers.

-192-



In addition, there has been difffculty in getting managemoent sup-

port on the programs although financial support is available.

4. ACTIVITIES BEING PLANNED OR

(1) Periodicals

A periodical program is under study to provide a mechan-
ized means for periodical ordering and renewal, automatic
routing, bindery schedules and slips, statistics, periodical gap
claims, and periodical check-in. In order to accomplish this
economically, a magnetic tape file containing the descriptive
information on 2,500 periodical titles was borrcwed from the

Redstone Scientific Information Center

(2)  Picatinny Arsenal Reports

Bibliographic information on some 7, 000 in-house reports
is now stored on magnetic tape, (See Appendix C-1 for sample of
tape record format.) Of this number, about 50 percent contain
both subject headings and Uniterms.  The entire collection con-
tains some form of subject categorization. The Arsenal's con-
tractor reports will be added to the file as time and moncey per-

it

X5




Data is added to the tape using the data capture shect
(See Appendix C-2 for sample.) On this data capture sheet is
recorded information from which up to 35 cards will be punched.
The information includes document classification, serial number,
Cutter number, corporate author, title and title classification,
personal authors, publication date or range of dates, publisher,

contract number, and series notes.

Data capture sheetis forwarded to the head of the Technical
Processing Section for subject analysis and addition of subject
terms or descriptors to the data sheet. Completed data sheet is

returned to the keypuncher for keypunching.

At present, there are no computer programs in existence
to use the data already on magnetic tape except for a simple

printout program.

Studies will be made to determine the type of indexing that
would be most effective for automatic or semiautomatic retrieval
of information. The three major techn’ques under consideration

are permuted titles, subjects, or Uniterms.
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(3) Selective Dissemination of Information

Selective Dissemination of Information (SDI) may be imprac-
tical because of the rapidly changing project assignments and user

interests; however, it is under consideration.
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III. PROGRAM SYSTEM DATA

(1) Master File

This is an image of the 63-character card format with nine
blank characters appended and one record per block of tape. The S
records are in sequence by type of material, cail number or
accession number, Cutter number, year of publication, copy —
number, volume number, and payroll number. There are
23,000 to 24,000 items in the files. Two copies of the current

file are saved.
(2) Payroll File

This file contains exactly the same information as the

Master file and is arranged in payroll number order.

CIRCULATION ROUTINES

The seven outputs of the circulation system are produced by the

following routines.

(1)  Update

This program reads transaction cards (1,500 per week) and




adds, changes, or deletes records from the master file as re-
quired. Once transactions have been sorted by code, all trans-
actions requiring records be added to the file are input first;

the new file is passed a second time, and all deletions are
executed; the data is passed a third time to create a reserve copy
of the file, Errors such as unmatched cards and cards out of
sequence are printed. This run takes approximately one hour

and is normally run weekly.
(2) List

? This program prints the contents of the master file or, b -
B option, only those records containing the '"reserve" code. Tt ig
used to print the tile in normal sequence or in payroll number

sequence. The whole file can be printed in 30 minutes, the re-

serves in 15 minutes., All three prints are normally made weekly.

(3) Monthly Statements

Monthly or on demand, this program prints the list of items
charged out to each individual. The file sorted to payroll number

is used. It runs 30 minutes.

e



(4)  Overdue

The computer searches for long-overdue items for which
there is a reserve card. The computer counts the number of
reserves against the item and number of copies that are overdue.
If there are fewer reserves than overdues, the computer punches
as many overdue cards as there are reserves, starting with the
copy of the item that has been outstanding for the longest period
of time. These cards are then passed through an interpreting
machine and sorted by payroll number and then building number.

This routine takes 30 minutes to run.
(5) Statistics

The master file and current transactions are sorted to or-
ganization and building and document type, and tallies are made
by that breakdown in the following categories: Secret, Confiden-
tial, Unclassified, outstanding, deletion, and reserved items.
The program is run on demand and takes 30 minutes. By option,

building and document-type breakdowns may be omitted, reducing

run time to 10-15 minutes. It uses total memory.
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(6) Sort

Immediately following the Update run, the ncw master file
is sorted to payroll number and listed. This sort runs weekly

on the 7090 and takes 30 minutes.

The sorting and statistics programs are performed on the
7090. All other programs are written in SPS language for the

1401.

3. NEW CIRCULATION ROUTINES

g The system is being reprogrammed in COBOL for the 7090 for
) three reasons: to increase efficiency by introducing a tape-blocking
factor of 20, to reduce immediately the 1401 load, and to anticipate the
acquisition of a new computer system. The philosophy and outputls of
the new system are identical with those of the existing system. It will

run under IBSYS control without operator intervention and will function

as follows:

The transactions will be sorted internally (2-5 minutes)

The file will be updated and printed and statistics printed
(5-9 minutes)

The file will be sorted to payroll order (2-5 minutes) and
printied

"
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This much of the new system is being run in parallel with the old
system,

It required about two man-weeks over a two-month period for
the programmer who knew the old system.

The remaining outputs are
yet to be reprogrammed.

- 9
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Iv. LQUIPMENT, COSTS, AND EVALUATION

1. EQUIPMENT

IBM 7090 'This rented system runs two shifts, 'The program
mix is 25 percent accounting-type problems, 75 per-
cent scientific problems. It is a closed shop. A
staff of 12 writes all the repetitive programs, En- o
gineers or scientists may write FORTRAN programs

for their own use.

7090 with 32K memory
711 Card Reader
716 Line printer
721 Card punch
10 72¢ Mod V Tape units

IBM 1461 This system, owned by the Arsenal, serves mainly

as a peripheral processor {for the 7090,

1401 with 4K memory

1402 Card reader/punch

1403 Line printer (132 positions)
3 729 Mod II tape units

Additional equipment includes the following:

[

IBM 026 printing keypunch (purchased)
IBM 082 sorter with counter (rented)
Flexowriter

[ 'y

Filmac 200




2. €OSTS”

Blank IBM cards cost $1, 05 per 1,000, and printed circulation
cards are $1.50 per 1,000 (not including setup and plate charges),
Since approximately 2,000 blank cards and 2, 900 printed cavds are
used each month, the total monthly cost for material is $6, 45, Setup

and plate charge costs would be added to this figure.

Monthly equipment costs are listed below. (Cost is based on
rental of 026 and 1401. These were purchased subsequent to publica-

tion of the article. Current costs are not available.)
X
&g 026 Keypunch $71. 00
082 Sorter 46. 00
1401 Cost (uverage) 318. 87
7090 Cost (average) 319.93

TOTAL $755. 80

The total time involved per month in support of the mechanized
circulation system is 120 hours. The 1401 is used approximately 10
hours a month; the 7090, 2 hours, The average processing time per

item is 9 minutes.

e e e

Figures taken from "Automated Circulation ¢t a Government
R& D Instaliation, by L. Haznedari and H. Voos. Special Libravies,

February 1964, pp. 77-81,




The initial time involved to write the routines for ithe circulation

system was as follows:

Update - one man-day for each of two versions

Monthly Statements - thrce to four man-days for cach of three
versions

Overdue - two man-wecks

Statistics - three to four man-wecks

3. FACILITY'S BVALUATION OF SYSTEM

Considerable effort has been spent to make the products of the
system efficient and economical. In the circulation system, for
example, the object was to keypunch only the items that were checked
out of the Library, thus minimizing the so-called "conversion costs, "
{No cards or book pockets are prepared.) In addition, no titles are
punched, only accession numbers, thus reducing keypunch time at the

expensc of a manual titie lookup when necessary.

Work measurcement and standard time data studies op the effici-
ency of the system indicate that the mechanized civeulation system is
much more efficient than the previous manual one, e. ., the overdue

portion of the system is considered tive times more efficient.
The new sy siem averages 9 minules per it for keypunching,
sovting, pulling rrom shelves, preparing foi mail, dischacging and

=23~
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refiling returns, and processing on the computer. The old system
averaged 11 minutes per item. This represents a significant saving
when the number of annual transactions is considered. The number of

Library personnel needed to handle circulation functions was reduced

2v two with the introduction of the computer-based system. However,

8 man-weeks were expended in writing the programs. In addition,
statistical data on rate of return of documents and average number of

people waiting for items is now available; it was not available under the

manual system.

Less frequent computer runs, automatic preparation of reserve

cards, and other refinements will make greater economies possible.
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PICATINNY ARSENAL ‘

Feltman Research Laboratories

Plans and Programs Division l

Technical Information Branch_i

L R L.
; Library Technical
‘l Muscum Office 2 Publications
| 3 | , _ Segtion 4
| Reference & Circulation Technical Processes |
| Section 10 Section 11
e ‘
Answer ready reference questions Select books, periodicals, other publications
Prepare bibliographies Obtain approval of expenditure; need-to-know
Maintain specific area reference for classified material
files Order books, periodicals, other publications
Maintain user interest profiles Check in Bindery, match and inspect shipment
Perform literature searches Receive technical reports on distribution or
Translate technical articles special request
Route new issues of periodicals Assign classification numbers
File/circulate books, periodicals, Assign control or accession numbers
and rcports Prepare main entry/subject catalog cards
Circulate classified reports Order printed catalog cards for books
Perform interlibrary loan trans- Maintain catalog authorities ’
actions Assign subject heading terms (books/reports)
Maintain borrower's file File entries
Prepare/distribute list of acquisitions Perform statistical accounting
Duplicate /circulate Table of Contents
for periodicals
Perform statistical accounting

! Control classified reports; downgrad-
ing destruction, inventory

NOTE: Number included with section title indicates staff size of that section.
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APPENDIX B .

SAMPLES OF OUTPUTS - -
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# Cc-1

TAPE RECORD FORMAT

Characters
Field Content Begin End Notes
F1 # of characters in record 1 5 Always set to 1978
FlA Blank 6 6 No entry
F2 Classification 7 7 U, C, Sor blank
F3A Serial # - Alpha 8 9 Left adjusted
¥3B Serial # - Numeric 10 16 Right adjusted
F4A Cutter # - Alpha 17 22 Left adjusted
F4B Cutter # - Numeric 23 21 Right adjusted
F'5 Counter 28 29 Blank
F6 Volume Number 30 32 Right adjusted
F7 Part 33 34 Blank
F8 No. of copies 35 37 Right adjusted
F9 Group 38 38
F10 Type 39 39
1l Corporate Author 40 92 Left adjusted
F12 - Title Classification 93 95 (U), (C). (S) or blank
13 Title 96 275 Left adjusted
14A Personal Author 1 276 293 Left adjusted
F14B Personal Author 2 204 311 Left adjusted
F14C Personal Author 3 312 329 Left adjusted
14D Personal Author 4 330 347 Left adjusted
Fl4E Personal Author 5 348 365 Left udjusted
F15 List 366 367 Blank
Fl6 Date Published 368 373 Numeric - day, month,
F17 Range of Dates 374 385 Numeric - day, month,
18 Place Published 386 399 Left adjusted
19 Publisher 400 414 Left adjusted
20 Contract - Number 415 442
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TAPE RECORD FORMAT (Cont'd)

Characters
F21A Series Note 1 443 502 Formatted into 7 fields
HANAR S Series Note 2 503 562 Formatted into 7 fields
FF2ZA Subject 1 : 563 610
F2213 Suirjeci 2 611 658
W22C Subject 3 659 706
F2:D Subject 4 707 754
F22E Subject & 755 802
Fa2F Subiject 6 803 850
F22G Subject 7 851 898 Left adjusted -
F22H Subject 8 899 946 Uniterms have U
1r221 Subject 9 947 994 in 46th character
220 Subject 10 995 1042 of each subject
F22K Subject 11 104 - 190
¥F22L Subject 12 1091 1138
+22M Subject 13 1139 1186
722N Subject 14 1187 1234
220 Subject 15 1235 1282
F22P Subject 16 1283 1330
F22Q Subject 17 1331 1378
23 Tpansen 1379 1398 Blank
i Notes 1399 1678
25 Copy Numbers 1699 1978 5 character field for

each copy #
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i PQec avity clAsaitic At 1 00l B by o AV teme s gt dnaang AN hae s

‘ﬁ BOOZ ~ALLEN APPLIED RESEARCH, INC. | Unclassificd
4733 Bethesda Avenue T
: Bethesda, Maryland 20014

‘VIechcimz.atlon Study of the U.S., Army Picatinny Arsenal
Technical Library, Dover, New Jersey

“ q TFACNIPaYE NO"rﬁ Tipe of raport and inclucive dajac
Final Report of on-site survey

A MOMS ol ave name fent siames armtiald .
G. A. Kershaw, D. Crowder, J. E. Davis, E. G. Loges,
E. Merendini, $§. M. Thomas

¢ RFRO WY DAIE ta TOTAL NO At CALEA RIS Y B T S SN
September, 1966 41 1
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DSAa-7-15489 914-1 =11
DL T- Y P
Gh OYLEA RERONT At ANy Athal lunbary thar Ay Fa Aanigned
thee rapinetd
" AD 640 106
&
10 AVA N, ARICITY LIMITATION NOTICES
Distribution of this Document is unlimited
11 duPPL EMENTARY NOTES 12 SPONSORING MILITARY ACTIVITY
Defense Supply Agency
p None Defense Documentation Center
’ Cameron Station, Virginia

17 ARSTRACT
The circulation of books and technical reports (both

classified and unclassified) at Picatinny Arsenal's Library
is mechanized by the IBM 7090 and 1401 computers, producing
seven outputs. At present, mechanized preparation of catalog
cards, maintenance of catalog authorities, preparation of
bibliographies and accessions lists, routing of periodicals,

N and control of classified reports are under development.

. Routing of periodicals should be operational early in 1966,

: An SDI system is under consideration. Work measurement

i and standard time data studies on the efficiency of the system

indicate that the mechanized circulation system is much meore

efficient than the previous manual one.
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