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AB3STR.ACT

The Naval Missile Ceutcr Library uses the IBM 7094 and IBM

1401 to produce a cumulative monthlly Mnd annual catalorg of the tce-hnical

document collection. This catalog is printed out in two par'ts: sou,"ce

and subject. The mechanized system used at the Center is the Technical

Lihbrary P'rogratn Series. A mechanized system for circulation control

will be introduccd in the near future. If demands, on the Library

intensify, the computer will be used for literature searches in the

document collection. This could be initiated easily, as the subject

descriptors for each document are already on the tapes. Efficiency

o- the Documents Branch is considerably enhanced by the system

because the catalog is produced very quickly after the monthly input

is completed.
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.1. SUMMAR-Y

vhc Nuval Mviissile Cuinter is a tenanlt orgaoizat~ion of' the

Pzwffi cV!~-Ic Haniv. Auto~matic data processing equipment. is c inploycd

liy the Center's Librairy to produce A cumnul ative 1onith lv 'and annumal

catalog inl book fo rni of the technical document collection. This

bulleCt inl i,, printed ou~t in two par11tS: sour)ce (i-ssuInlg IgentCy) ýAnd

Organization of the Center's Library is illustrated in Appendix A.

The Librar-y containus about 30, 000 books, 1 35, 000 technical,1 reports,

and 23, 000 miaps and charts. 'I'he book collection is growing at the

rate of 2, 000 VOILUTCS pCi' yea, and the reports Section, at the r'ate

of 3,50 rep,-Iorts per week~. No statistics are available-- for the map

collection growth. The Library subscribes to 550 periodicals and adds

about I5 ; ew titles per Year. Mviost. of the llazter ia 1 il the 11ap1

C01lec~itiol Covers the Pacific Ocean and California areas, with particular

C ni pha;j on the SU ifl~a Rirbtra regid . All COSATI subject. ('nie(gfovl' it'

at,% epeen1C)'Ž~ted in the biook, periodical. and doctinieIt collectionis,

wi.vill thle greatest, Oila il otMiss~ile technlology and relkatCe atid

suplporting fields.

'thel( LibrarWy tiso houLses anld circulates a collection of about

830, 000 yell um drýIn wings. T[hes~e drawinigs are the property of' the



4 'li~~e chn ical SuLpport D)irect oratec, l)ut 1)1' .aii se o'A I :k of ;A1t0 c d "u p 'ck

inl the Diruceto ra-tL, they are Pr'esenitly buing sei~kiccd by the Libra rvy

'I'hl( Library SCW-r UvCs the opulation ot the Naval Mis~sile Centler

and the "acific MAiosile R~ang~e TPhe total population I's a-be ut 6, 000,

ttiear immi' a llv div idcd b~etw(een 11il~itar n iviinpri l i . i

upSCI'S 45 per'cenrt o't his totdtl, are scielltist:-;, engineers, t.-Žcl, MIcil s.

I ~~~iad 'adD'if i siA. I-' I. ive aiicl manager'ial p0 r~couinel. The Libry IalI so

j publishes a runninig bibliography oti the Spartrow Iill project and

di~stributes it hot h onl- and off-base. Other gove-trunleiet agenicie's and

I contractors are giveni seirvice through interlibrary loins.
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lI. XI i:CiIA 'IZA\ iOfN

1. CHRONOLOGY

111 19,59, a~ IIOCi for li: naloe th1 Ithc dnriient c'oI ieeeionl

waS I vQognized, and anal ysis of til problem began.

It! 1960, u .-;;ystem of kworkshee, kevypul tehin g, and LA!I

i:,roc c ig was designed and operated on the principle of' rducing

cle rical work, The Librnry start' coded all iiefurunaLion on worksheets

and s•nt them Lo the Data Processbig DIivisioi. ,Hem- the ihnlormnitaln

was punched on EAM cards.

The cunml ative catalog bcgan being printed on the m1tM |140,

ill 19112. Later ill the year, the Library begal n pt iparig thie i.tp-,t on ;i

,lesXoQw'ite!'. which was installed in tlhe Iilbrary.

In t96 3, tithe en ci Iptt' op)0 -[ tiutt -s ;imiolye. , ii aldi ri m'0-re

ef'ici en t sy.stem wIa deisiml'n - the i, T uial ibrary tOraim

seriies. (.!odbig of o li te n \w systum 1bcg*ijI it, s.ptCiC1)e-'i or tlhiii [ .

13y March o) Ig964, the it-cw sy stycmi was op.era'ionaical, The total

.()oiiiig cffor ct wa, e-;t 11ima led as requil'nrg ihe tim-e of' two nlxwc for f;

I I I ~ ~Il ('It I I I



2. ID I I P I (J* r t1o

1. \Vhiit a documnc,,t is] rcO ~i., d 'i td," L, ibrary, it s

WI~ alln ;in~icssiont lumhe* I lie cSoingel Ole"

the document on a worlsheet, Thc folo-ving information is

s'tupplied: source (issuing agencyl, title, date, security

elassiienttion, report number, accession number, and

.i LII) lJert dcscript ors The numb(er of sulbject descrfiptors

-may ]Ot C_• xceed five, as this is the largesit numbel tihe

programp will a.cei. Thela sul, u.ct autihoity is the IDDC

(ti'orlneily A\STIt\ ) the sfluru"s with nddiL.ionial subtecl

de:;('tip~l-;befiitf esqiabli.;hWd by3 Mel Center~l a-s required-.

2. ( I'lltO d n,,P' lcfis ith en hmd c ssed "anda s iC•UeId for use.

.3. The wok'ksheets are giiven to the Ilexowritcur operator

who 1. amchiic s the da.t oil paper tape daily. Tihe FIleowXi'ituir

t.ape.'s arit, g!cIlt (":h Weeok to the Data ProceC S .inmg D)ivisionl for

GoIiveI-,ionI 1() nmtlllae~l0ie taito.

A-|-



(2) Output

Using the magneLic tape derived from the Library's

Flexowriter tape, the Data Processing Division produces each

month a cumulative catalog of new additions to the document

collection. This is printed out in two paj ts. In one part, the

information is listed alphabetically by issuing agency (see

Appendi.x B-1 for sample); in the other, the alphabetization is

by subject descriptor (see Appendix B-2). At the beginning of

each year, a new volume is begun, and the final month's cumulated

printout is a catalog of all documents received that year.

Each monthly cumulated printout is photographically

reduced in size, then reproduced and bound. Several hundred

copies are produced for distribution to personnel at the Missile

CuP or and to other activities. The I ibrary retains eight copies

which are used for reference work in the Dpocuments B3ranch.

Upon request, the computer may also produce an authority

list of all descriptors used in any one year.

! ! " ! - ! ! ! ! ! ! ! ! !-5-



~. IVIAJOR PIIOBLEIMS

During the first two years of the programn, the Library staff

coded the documnen cataloging data on worksheets and forw.-rded the

sheets to the Data Processing Division, where the information was

punched on EAM cards. During this period, a great many errors

were detected, owing to incorrect punching. This problem was solvýed

by installing a Flexowriter in the Library, and having the info rmation

punched on Flexowriter tape by a Library staff member. This solution,

however, gave rise to another problem--: that of acquiring staff who

can operate the E'iexowriter and also assist in programming.

The nuILmber of descriptors that cani be assigned to a document

is limited to 1)\1c. This creates a problem for the indexers, especially

when they are indexing such documnents as conference proceedings and

symnposia papers.

4. ACTlIVTTIE2S P~LA NNEDI FOR MviECHA NIZATION

The Library hais acquired an additional Fl~exowriter with a card

reader/punchi atlachm ent . As soon as ani additional operator can be

I rained, the Library expects to initiate the following miechanized s~yst em

I'(),r ci tculat ionj coilt ol of technical doeunient.s.



When punching the tape for the caat ioging iziptt of a documilent

the F 1exoWrit or operator will also punch the bibliogr'aphical inform-ation

oin a card. When the (lootil~niti is processed fo r use, the Card will go

into a pocket on the cover. When a document is borrowed, the Fleow-

writer card will, be filed under- the lborrower's name. Cards will he

punched for documents alrea dy in the collection at the time they are-

firsi borrowed.

This system will be used as an inventory, The cards may be

sorted and printed on the 1401 producing a list of documents charged

to each borrower. It is estimated that this systemn will reduce the

inventory process from :3 or 4 months to 3 weeks.

If the requirements placed on the Library are intensified, the

computer will be used forý literature searches in the document collection. 7

This could be initiated easily, as the subject descriptors for each

doctitnent are already on t he tapes.
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111. P1ROGRAM SYSTEM DATA

S1. FILES

There are two files: Source and Subject. The files contain

acquisitions for one year only. New files are begun each January.

(1) Source File

In the Source File there is one type-A record for each

I document. It contains source (or, in special cases, individual

. authors), title code, accession number, code letter "A",I
date of acquisition, number of copies, report number, and

title. There are also in the Source Pile one or more type-B

records for each document. These contain corporate author,

title code, accession number, code letter "B", date of acquisi-

tion, and subject descriptors. The Source 1ile is maintained

in accession number sequence, with B records following A

records.

In the Source File are also found index records. TIhese are

records of cross-references on either source or subject

I descriptor. These records are identified by a dummy accession

number that begins with the letter "X''. Other fields are blank.

I I I II I I I I I I I I I I I-8-I



(2) Subject File

There is only one type of record in the Subject File. It

contains subject descriptor, source, accession number, date,

number of copies, report number, and title. There is one

record in this file corresponding to each type B record in the

Source File. The file is maintained in sequence by subject

descriptors, source, and accession number. Index records

are included in this file also.

2. ROUTINES

The Technical Library Program Series consists of seven main

programs, which run on the IBM 1401 with the exception of one sorting

job performed on the IBM 7094. Figure 1 (two pages) presents a flow

diagram of the system.

(1) Special File Building

This program was used (for one run only) to change the

format of the Technical Library tape file. Information from the

previous single file was used to create two separate files:

Source and Subject. Both new files were dated, and the Source

File was then sorted by the i401 into sequence by accession

number, source, and subject.

"-9-
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(2) Conversion of Flexowriter Code to BCD

Each month, this program is used to process Library

file transactions; additions, changes, or deletions to the master

report files. The transactions, on paper tapes, are transferred

to a single magnetic tape. They are converted from Flexowriter

code to internal computer code, in fixed length records, for

input to the Change Edit program. Records containing invalid

characters are dropped from the magnetic tape and printed

for correction.

(3) Change Edit

This program edits each transaction and produces a tape

for input to the file of updating programs. The file of edited

changes is sorted into sequence by accession number, file

code (Source or Subject), change code (add, change, or delete),

and internal code.

Transactions that fail to conform to specification are

dropped from the tape and printed, with the reason for rejection.

Because changing a subject would cause the Subject File to be

thrown out of sequence, a subject record can be only added to,

or deleted from, the file. Each record being modified must

-12-



have been added previously to both Subject and Source Files

by the use of an "Add" code. To enter an index record into the

files, the first position of the accession number must be the

letter "X". In order to blank out a field as a record is being

modified, it is necessary that a left bracket ( ) be put into the

first position of the field to be cleared.

(4) Source Update and Subject Change

This program updates the master Source File and creates

the changes to update the master Subject File. Also the program

assigns an effective date (month and year of the data) to

records entered in each run, and a bulletin indicator to all new

or changed records. The program rejects records that are not

in complete accordance with programmed rules and prints out

a list of all master records deleted from the Source and Subject

Files. "mmediately after this program, the generated Subject

File Changes tape is sorted on the 7094 by subject, source,

accession number, and change code sequence.

(5) Subject Update and Print

This program updates and prints the master Subject File.

As dictated by the control card, the program prints selectively.

-13-
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Control card options are as follows:

1. Print the Subject File for the entire year to date.

2. Print changes of the current month only.

3. Print all records that fall between specific dates. 4

(6) Selected Source Records Extract

This program selects particular records from the master

Source file and writes them on an output tape. By means of a

control card, the program determines which records are to be

selected. The two possible control card options are as follows:

1. Write on tape only those records that were entered in

the current month.

2. Write on tape all records that fall within a certain

date period.

(7) Source Print

This program reads and prints the Source File. Index A

records (cross-reference items) of subjects are not listed.

Before this program is run, the file must be sorted to sequence

- - by source on the 7094.

II

-14-
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IV. AND _iVA IATION

, EQUIPMENT

Phe following equipment is rented by the Test I)ata Divisioi'i,

R~ange Operation Department, Pacific Missile Range. It is used

primarily for scientific computations and real-time range caiculat i,,s.

It is run on Jhree shifts and is used for a variety of low priority

programs.

IBM 7094

7094 with 32K memory

18 729 Mod V magnetic tapes

1301 disk

7 16 line printer

711 low-speed card reader

IBM 14••01

1401 with 81K memory

1402 card reader/punch

1403 line printer ( 132 characters)

4 729 Mod V magnetic tapes (per'manent)
2 729 Mod V magnet.ic tapes (switchable to 14t60)

Papelr tape readeir/punch, homemade, 7 i
729 Mod V tapes with paper tape reader/punch

The Libraary omvils two "Iiexowrite -,s, oneŽ of which has a card

piillCh ;ittachmen.

1 5-



2. C()tS

One man -year was used to convert the control of docuLnMCIts to

!,'IIxowrit er tape. One full-time Flexowriter operator is niow prepar'ing

input information, and a second operator is to be added. The operator

(wlho is contractor -supplied) processes 3, 1300 documents per month.

The cost is $5. 85 per hour. At a comparable G. S. - personnel ievel,

the cost would be $3. 85 per hour.

The computer cost, in time, for each of the seven programs is

estimated as follows for one montA:

1. Build Prograam 15 minutes

2. Conversion 8 minutes

3. Change edit 8 minutes

4. Source Update &
Subject Change 15 minutes

5. Subject Update &
Print 10 minutes plus 5 minutes for,

printing each month of the yelar
to date.

6. Selected Source
Records Extract 15 minutes

7. Source Print 10 minutes for each month selete!d.

-1 1 -



:3. IACILITY'S I; VAIUATION 01" SYS'I'I, M

Miechanization of the document catalog provides i ready- 1Uad('

cumulative bibliography by subject and insures a quick response to

searches. Efficiency of the Documents Branch, is considerably enhanced

b)y the system because the catalog is producecl very quickly aft er the

montMhy inhut is completed. Although the catalog is not updated and

cumulated monthly, this could be done weekly if there were a demand

for it.

-17-
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U. S. NAVAL MlSSIIE, CI3;NTPIfl

ORIGANIZATION OF LIBRARY

Technical Information Department
(Department Head and Deputy Department Head)

Library -
Division

Documnent Book and Ma ' and
BPeriodical GeographyBr-anch ,

P ranch Branch
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