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ABSTRACT

The Technical Library at the U.S. Naval Ship Missiles Systems

Engineering Station (USNSMSES) employs data processing equipment

in the indexing of all materials regardless of subject or format. The

indexes are printed out in book form by computer. A statistical in-

ventory of the collection is maintained automatically. IBM 705 and

1401 computers are employed in the mechanized system. Although

the costs of the file conversion to the system were high, the large

volume of data being processed appears, in the Library's opinion, to
I]

justify the use of computers.
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I. SUMMA1RY

The Technical Libary (Docuw•. ts Branch of Repository Miv-

ision-see Appendix A) at the U.S. Naval Ship Missiles Systeiis Engi-

neering Station (USNSMSES) employs data-processing mcthods in tile

indexing of all materials regardless of subject or format. Access to

the Branch's holdings is through indexes in book form, printed out by

computer. These indexes are (1) Accession Number Listing, (2) Report

_ _ Number Listing, (3) Bibliography Listing, and (4) Keyword Listing. A

statistical inventory of the collection is also maintained automatically

by the updating of the Accessions Listing.

The Technical Library was established in 1-163. It provides ser-

vice to the population of the station, who number between 3, 000 and

4, 000, and to ships wherever they are located. Approximately 800

documents are checked out for use each week.

The Library contains more than 100, 000 items. These include

technical reports and report-type publications, periodicals, t raining

films, slides, transparencies, charts, drawings, books, and both



full -s5ize all JIniIIC pofili spuc ificýailons. 'I hv coll~ct ion is growing at I ho

Fa.'t (A of I, 000) ite (.1Is pc. IF week. 'IcchImi c I roporit s it it (I :i pcicat8! it ; i rc

thle m~ost heavily x'epresetnlod typeb of liat crial. It. is the function of

the Lib ra ry to aeqklire and urninalta in ally andI all doc 1111enltation appli

cable to the four' surface mii~ssue systemis ('PiEIOiUF I, TARTARA II ALOS,

und TYPHON Missile Systpims), as well as to provide- asi~uO.siace to

ongigeer-rin and technical personinel inl meeting their no-ds to r othei'

types of' techtnic.Al information.



1i. fVTECIIANIZATION

I. CHiR)NOLOGY

The Librar y was (stabkl.(81ied in July !96(i3, and imrnmedi:tely

began (de1)velopIuent of i tIechanized p roe c-5s for Iic, :atalojeitg or Al1

documents. By July 1965 the prour'ami development was completed.

In 1965, development began of a mechanized proccsI for charge-

r,• oug/circulatiorn control. The Library proposes to follow this in 1966

with an F;AIVM punched-card system for controlling the disposal of

classified doemlenttS.

2. MI C' HAN IZEh) PROCESS

When a publication is, received in the Librar'y for indexing,

the indexer tecords the input data on a Publication liegister

Data Form, referred to by the Library staff as i 'loading il m

(see Appendix B-1), The following items a'c recordtedo:

-3 =



I .cc,;sk m r. As ma]pny :. ix.n. gio of i pul:-

liCa.'tiO(i may be rctOrldud, va'ac.h with it. ,owU :accc ,ion

number', oil one loading forni, Each• copy is assmigned a

SPU. AC ifi sCul t-' iltlbe - or ava'O Ce+ ; on numbert. 'Th I z-ltLItIb(r

is also m , j,-- asj the" iecori'd contfrol tIliUb t_ f1 ' f ha' IJ . AU'LiUlr

publication. Multiple PIltt'ics art, possible from one to six

o(I the samIeIIC CC (IoCl~omlenmlft for copies of thie amC ptIA)-

ltiotI,. AccCssiOnl numbers dO not nuce;•,'aily hiave to

be in sequence. A suffix will be added by computer' when

multiple roeport numivber's arc, usw- to describe the same

publication.

2. Suffix. A letter suffix will be added by the computer

to the accession number when ai pkiblication has been :ssigne'

multiple 'epolt numbers (i. e. , one report .miunber by the
pI) d P'()] i tii d -Iei_ YV antoihet_ by the lonitor'ing a etn•. ',

Suff'ix A would then indicate the r'Cp(.)1't nIumliber listed on the

first line: 9 of the Pubtication lHogister Data Forim, and

Suffix 13 a different r'epOr't nIlumlber for another copy of the

-4--



3. Employee number. This number is recorded only

when a publication is to be charged out to an employee per-

manently or semipermanently. If the publication is the

personal property of the employee, and is being indexed

only to show the presence of a copy on the station, the

"O/P" column is checked.

4. Department. This is a three-digit code number that

indicates the intended use of the document such as for

lending on station, for supplying to ships and other off-

station activities, or for use under security restrictions.

5. Security classification

6. System application. This item is checked to show

which weapon system is the ; ubject of the publication. If

the document does not concern a weapon system, the "none"

column is checked.

7. Julian date. This is entered to show the date on

which the document was indexed.

-5-



8. Type of change. Th,. type A entry is used to indicate

that a new accession is being added to the collection. A

type B entry is used to update records such as publication

revisions, changes, and dates. The type C entry indicates

that the revision or change affects an accession number with

a suffix. The type D change is used to show that the docu-

ment in question is being withdrawn from rather than added

to the collection. A type D change instructs the program

to delete all records for that accession number. A l5pe E

change is used for the same purpose as a type D change

but affects only accession numbers wit1h suffixes. A type

F change will add a new suffix to an entry already in the

record. For this change, the additional report number

represented by the suffix must be entered on line 9.

9. Publication date of the document

10. Report number. On this line is entered the report

number of the document, whether it be an original document

or a revision, change, additional volume, etc., to a docu-

ment already in the file. If two or more report numbers

for the same document are to be listed, they are entered in

card column 9 (shaded lines).



r 11. Author's last name and initials

12. Title. (In the case of a classified title, the vwords

"Title Classified" are entered instead of the title itself. )

To aid in identification, the title is written as completely

as possible, and the first word is never, abbreviated.

13. Keywords. As many as four keywords which describe

the subject matter of the document may be entered here.

A keyword may actually consist of several words, such as

Fleet Ballistic Missile or TALOS Tactical Test Equipment.

Since such phrases may not fit into the space available for

a keyword, the thesaurus contains abbreviations for them,

derived from the publications themselves or from MIL-

STD-12B. Thus, the keywords shown above as examples

would be written as FBM and TATTE.

Many of the keywords are permutations of the terms

within the keyword. Appendix B-2 shows a number of

examples.

When the loading form is completed, it is sent to the data-

processing group to be keypunched (see Appendix B-3), and the

input is transferred to a master computer tape. The document

is then prepared for use according to its format and is filed by

accession number.

-7-



(2) Input Procedures -Inventory Record

The Inventory Record is maintained automatically by delet-

ing the records for documents which have been permanently

withdrawn from the collection. A loading form is prepared for

the record to be deleted, and the appropriate D or E-type of

change is indicated. When a record is deleted, the accession

number for that document is reassigned to an incoming document,

so that there are no gaps in the accession numbers. This is done

to conserve file space and to maintain the numerical order.

(3) QOtputs

1. Accession Number Listing

This is the shelf list, which is used to show the lo-

cation of a document and also to identify it specifically.

The list is printed out quarterly in full and shows the hold-

ings of the Library in straight accession number order.

The Accession Number Listing shows classification,

accession number, department report number, title, and

date for each accession (see Appendix B-4). A cumulative

supplement to the Accession Number Listing is produced

each week, showing all new accessions ýrince the latest

quarterly listing.



2. lieport Number Listing

This list is produced we( kly. It is arranged in alpha-

numeric order by report number and shows classification,

report number, title, date, author, source, keywords,

system application, accession number,and department

number (see Appendix B-2). Items which do not have re-

port numbers are listed in alphabetical order by title at the

beginning of the list. The report number listing is used to

locate a document for which the report number is the best

or only identification available to the requester. This list -

ing is also used by the Library staff to retrieve documents

to which additions or changes are to be made.

3. Bibliography Listing

This is a monthly list, giving the title and report

number arranged in alphabetical order by titl.e (see

Appendix B-5). It is used to locate a document when the

title is known.

4. Keyword Listing

An updated printout of this list is produced each

quarter. It is arranged in alphanumeric order by key-words,

-9-



referencing each document under all keywords which have

been assigned to it, and also showing classification, title,

source, date, system application, and accession numbers

for each document referenced (see Appendix 13-6). Since.

as many as four keywords may be assigned to a document,

it is possible for it to appear four times in the keyword

listing. This index is used to find out what the Library con-

tains on a given subject and to locate a particular document

when the subject is the most accurate informatie-'n the

requester *an supply.

5. Accession Proof List

This printout in accession number sequence is in the

same format as the Report Number Listing with accession

number and department number added (see Appendix B-7).

It is the record of new items being added to the files.

3. MAJOR PROBLEMS

The Documents Branch found that the original system philosophy

of maintaining a single basic file and sorting four ways to produce the

major outputs consumed excessive amounts of computer time. This

has been alleviated somewhat by dividing the basic file into four sepa-

rate files in the proper sequences.

-10-



4. ACTIVITIES UNDER DEVELOPMENT

The Technical Library intends to have operational in FY 66 a

punched -card -oriented system for control of circulation. A manual

record of all documents borrowed during a 24-hour period will be

kept by the clerk at the checkout point. This will show the Julian dote

for that day, the accession number of the document, and the serial

number and department number of the borrower. When a document is

returned within the 24-hour period in which it was borrowed, the

charge will be deleted by scratching through the entry in the record.

At 4 p. m. each day, the checkout record for the previous 24 hours

will be picked up and taken to the data-processing group to be put on

EAM cards. These are automatically integrated by machine into the

file. One deck of cards will be ordered by the customer's badge num-

ber arld one deck by the document accession number. As documents

are returned, the appropriate cards will be removed from the file. A

30-day loan or control period is assumed. The cards will be sorted

mechanically each day by Julian date. The data-processing group

will make a weekly sort for overdues and will print out a list in trip-

licate, showing accession number, borrower's number, and depart-

ment number. One copy of the list will be kept in the Library. The

other two will be sent to the department heads for action. One of

these copies is to be returned to the Library with pertinent informa-

tion regarding the action taken.

-11-



Ill. PROGRAM SYSTEM DATA

1. MAJOR FILES

(1) Teclib Master File

This file contains bibliographic and descriptive data for all

items in the system, which include all the data listed on the load-

ing form (Appendix B-1) arranged in sequence by accession num-

bers. Each item's record is 273 characters long, and the total

file is contained on four magnetic tape reels.

(2) Report Master File

This file is identical to the Teclib Master File in format

and content. Its sequence is by report number and accession

number. It is contained in four tape reels.

(3) Keyword Master File

This is an inverted file of 139-character records contain-

ing classification, keyword, title, source, data, system

-12-



Vapplication, and accession number. It is arranged in sequence

by keyword and is contained in four- tape reels.

(4) Title Master File

T1his is a file of 108-character records containing the title

and report number of all items in the system. It is arranged in

sequence by title and is contained in two tape reels.

2. PROGRAMS (Series 150-see Figure 1)

(1) Teclib Maintenance

File changes in sequence by accession number, card num-

ber, date, and type change (types are shown in Appendix B-1)

are posted to the Teclib Master File. Error messages are taped

for printing. The updated records are written on three separato

tapes--accession changes, keyword changes, and title changes-

for input tc the three other master files. This program runs

approximately 0. 6 hours weekly.

(2) Print Accession Short Form List

The Accession Number Listing (Appendix B-4) is printed

weekly from the Teclib Master File.

-13-
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(3) Print Accesssion Proof List

Accession changes generated by the Teclib Maintenance

program are printed weekly for verification.

W4 lie eport~ Updatae

Accession changes are sorto'd by report number, accessionl

number, anid type, ching(e anid(- are piced to the Report Master

File.

(5) Print Report Master

The Report Number Listing (Appendix .- 2) is printed weekly

from the Report Master File.

(6) Keyword Update

Keywo'rd changes are soxted by keyword, date, an(I type

change and are posted to the Keyword Master Pile, Error mues-

sages are taped for printing. This program runs approximately

0.6 hours weekly.

(7) Kerdword Print

The Keyword Li sting is printed from the Kecyword Master

File monthly.

-15-



Title changes are sorted by title, kepott number, date, :and

type change and are po:t-ed to the T'itle Master I' Ic. E'vor xincs -

sayto8 at4o taped f'or prijnting. This prog.aim I'mU8 approximlatly

0.2 hours weokly.

(9) l'Title Print.

The lBibliography or, Title Listing is printed from the Tlitle

Master File monthly.

- 1(6 -
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IV. EQUIPMENT, COSTS, AND EVALUATION

EQUIPMENT

IBM 705

This computer at the Construction Battaiion Center is used

for scientific computations, accounting, and data processing. It

is available for use by any of the Navy or contractor groups of

Port Hueneme and Point Mugu and rtuns on three shifts. Equip-

ment components are as follows:

40 K memory

10 727 tape drives

711 Card Reader

IBM 1401-support for IBM 705

4 K memory

2 729 tape drives (plans for buying 6)

1402 Card Read/Punch

1403 Printer, 132 characters.



Software

Autocoder

Sort 54

2. COSTS AND rIME

Six men in the Construction Battalion Center (CBC) are required

full time to handle the logistics for all the USNSMSES programs. Some

50 to 52 man-months per month were required to do the necessary key-

punch, verify, and computer operation. This figure will rise rapidly;

a third shift is being added.

Average Speeds

Keypunch and verify 100 cards/hr

Film mounting 400 cards/hr.

As estimated one-third to one-half of the computer time is used

by USNSMSES. Estimates on the portion used by the Document

Branch were not available.

No estimate was available of the programming effort required

for the Documents Branch series 150.



3. EVALUATIONS

The type of keywords used in the Documents Branch system have

certain shortcomings. If two terms make up the keyword and both are

likely to be used in searching, then the terms must be permuted and a

second keyword must be formed. In this case, the artificial limit of

four keywords per document may be too restrictive. In Appendix B1-2,

the fifth item shows the proper formulation of the terms "USS Byrd"

and "DDG-23" into two keywords. In the keyword list, the eighth item

would not appear as expected with the other DDG items and would be

missed by the search.

Although file conversion costs were high, the large volume of

data being processed appears to justify the use of computers.

I I I I I I I I I I I I I i i i I)
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