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Introduction

The Bibliographic/MARC Processing System was developed
to produce and maeintein tae machine—readable catalog of the
Technical Information Service Library of the Carolina
Population Centere During the four years the system has
peen in operationy there have been substantial expansions oi
capability, efficlencyy and ease of usee. The system's
flexibility has enabled it to be used not only to produce
title and subject catalogs of the TIS-CPC Library holdings
as well as many special cataloz-derived products, but also
to maintain the TIS-CPC Population/Family' Plannin
Thesaurus, bibliographies for special non—TIS?CPb%
collectionsy manpower training records for tne United States
Agency for International Development, and the catalog of
machine-readable data files of public opinion surveys held
by the Social Science Data Library of the Institute for
Research in the Social Sciencese.

File structure

At the core of the system is a master filey whose structure
is modeled on the MARC (MAchine Readable Catelog) format
developed by the Library of Congresse The essential
characteristic of MARC-format records is that they can
accomodate a varying number of variable length data items,
affording consiaerable generality of uses

Each MAEREC record begins with a U2 pyte sectiong which
contains the record id number (called the "dgid" —--= document
identificuation), the creation date, and various other fixed
length data and control items including a count oI the
number of variable length data fields that followe

A record directory follows the fixed field sectione
Entries 4in the directory correspond one for one with the
variable fields they point to and appear in the same ordere.
Each entry contains the address of the beginning of the
variable fieldy its lengthy, and information about the type
of data it containse Additional descriptive information is
placed in the first bytes of the field itself.

Each field is associated with a three—~letter code
called a tage. For exampley, in the T1S-CPC Library catalog,
"4il" pefers to the document title, egal" to its caill
number, "imp" to its imprint. In the USAID Manpower
Training Record rfile, '"nme'" is the individual participant's
name, ""nat" his or her nationality, &nd "spn" the sponsor of
the traininge. Though tags are generally defined when an
application is being structured for use ox the
Bibliographic/MARC Processing Systemy new tags may be
defined any time a need for them is perceivede.

Any individual record may contain from one to one
hundred tagged fieldse A record may also contain more than
one field of the same typees For exampley a document might
be associated with several primary subject terms ("sup'),
several primary geographlcal area references ("gap")y etce
Multiple occurrences of the same tag in a record are
differentiated by tag seqguence or site numberse. \

Each variable field may be further subdivided into
variable length subfieldse Each subfield is associated with
a letter of the alphabet (the subfield code)e A Lield may
consist of a single subfield or as many as 12 subfieldse A
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TIS-CPC Library example would be the imprint (tag "imp"),
where the place of publication {is subfield "a'", the

ﬁuallsher subfield "b'", and the year of publication subfield
C" e i

Finally, tagged fields of the same type may be further
distinguished by ‘the use of a tag suffix or indicatore
Indicators serve to denote some minor difference between two
fields that in other respects should be treated identically
and which have therefore been assigned the same tage A TIS=-
CPC Library example is the use of the indicator "a!" for a
title whose first word (a non—English language article) is
to be disregarded in sorting and filing {English—=language
leading articles WAM, "An", and "The" are automatically
disresarded) e in other respects, the English and other
language titles are treated identicallye

Processing capabilities

Processing capability of the system lies primarily in
the areas of information storage, retrieval, and displaye
The MARC—-format record structure can accomodate most types
of cataloging data &as well as any textual information that
can he structured into non-hierarchical records (some
limited processaing of hierarchical records is available, but
mostly through special program routines written expressly
for the TIS-CPC catalog requlrements). Display capabilities
include selection of recoras for display, sophisticated re-
ordering facilities, and great flexibility in the selection
and presentation of data for printinge

Unl)ike many data processing applications, where various
kinds of processing teke place on @& reguiar vasis oace
records have been added to a4 master file (for example,
utility billing and accountingy where records are updated by
consumption amountsy pills calculated and produced, payments

recorded and palances computedy etcel)y the
Bibliographic/MARC Processing System carries out only
information storagey retrieval, re—arrangement and

summarizatione \

Al though any individual record may be changed at any
time, through the update process, there are at present no
facilities for performing calculations or computations on
data in recordsy other than simple tapulation of records
within categorieses The absence of facilities for
computation, accumulation, statistical comparisony and
similar intra—record or inter—record processing constitutes
the systems's ma jor speciallzation of function and hence
unsuitability for this class of data processing

applicationse

Update programs

Constructiony correctiony and updating of the content of
master file records is accomplished through the Update

programsSe These programs are.

i. Data Edit Program (BPSDATA) == checks the document
jdentiiication numbers of new records and correctionsy
and assigns an internal-formauat identification number for

sorting Ppurposese Other features include automatic
generation of multiple copies of transaction lines where
these have been designated as pelonging to more than one
document identification numbere
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2. Sort Program (1BM_Sort/Merze) == corts transactions into
the same sequence as the master 1ilee. Multiple
transactions for the same master file record are

retained in the order in which they were received by the
Data Edit programe

3. Update Program (BPSUPDT) checks transactions for a
variety of error conditions, addsy changesgy deletes,
prints, and replaces records; addsy changes;y deletes,

and replaces fields within records; produces a proof
sheet listing errors detected anc the current contients
of records or fields changede

Extended features include & record selection
capability (as an efficient procedure for selecting
records whose did numbers are know )y an extraction
capability (to produce an abbreviated version of the
file for special uses)y and an edit capability (to
change all occurrences of a specific data item
throughout a range of records or the whole master file
——= for exampley changing the name of an organization
following a merger) .

Report heneratlon programs

Selectiony re—orderingy and display of information from the
master file is accompl ished through the Report Generation
progrumse These programs are.

1. Option Statement Preprocessor QQQERY) -- reads option
statemnents describing 9pec1f{catlons and requirements

for selectiony re—ordering and displayy invokes standarad
option seguences from an option library, and passes
option statements to the programs belowe

2. Free Text Retrieval Program (BPSEET) —-- selects records
from the mas ter file according to one or more sets of
search criteriaes Several indepenaent searches can be

carried out simul taneouslye kecord selection can be
pbased on the presence or absence of particular variable
fields, or on the content of variable or fixed field
datae Compound selection rules can be formed Ifrom
individual selection criteria and logical operatorse

3« Indexed Thesaurus—based Retrieval Program (THESRET) --
selects reccords from the master file by making use of
indexes to the file (generated in advance)e Indexes may

include a thesaurus, permitting automatic expansion of
search terms to narrower (subordlnate) categoriese.
Because of the use of an indexed search procedure, file
searching is much more efficient and economical with
this programe howevery the records must have fields

sulted for index generationes

4. Sort key Edit Program (BPSSKED) —-- prepares master file
records (after selection as above or the entire file)
for re—ordering by constructing a sort key according )

parameters entered at execution timee The sort key is
appended to the front of the MARC record to enable the
file 1o Dbe processed by the stendard IBM Sort/Merge

programe

The Sort Key Edit Program also generates additional
copies of master file records where the same information
is to appear at several places in a printead report (for
example, a sub ject index would list the record under
each of its subject terms)e The facilities of this
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program and the following one enable master file
ijnformation to be presented in ways very different from
its original record organizatione

5. Print Program (BPSPRT) —- prints date from master file
recordsy with or without sort keysy according to
apeclilcatlons enterea at execution timee Great

flexitility is afforded for the content and positioning
of report titlesy page headingsy and record datae
Summary reports, tabulationsy and indexes to previous
reports may alsc be proauced with this and the previous
programe

Other programs

The Update and Report Generation programs constitute the
pasic methods of entering date into ana displaying cata from
the systeme Several other programs carry out special
purpose tasSks in these areas:

1. Key VWord _In Context (EKWIC) _Program ( BPSEWIC) -—
generates &a EWIC listing 01 the data in Tields selected
at execution timee A KWIC listing contains one line for

each word in each record (for the specified fields)y in

order by that kKey word: a powerful relerence toole

2 Thesaurus Manipulation programs == produce hierarchical
and alpuapetic eaitions ol a ihesaurus encoded in MARC—
format recordses Minor programs provide thesaurus

construction aids including facilities 1for file re-—
arrangement and renumberinge

3e Interrecord pata_Transfer Program ggggggg) -- carriles
out systematic incorporation of data 1from "parent!

records (eesgey Journal title records) into subordinate
records (issue and article records) to eliminate the
need for repetitive entry of common intormatione The
particular operations periormed are those that have been
definea by the needs of the TIS-CPC catalog maintenance
operationes

4. Microfiche Formatting Proarem =< formats print lines
generated by the Print program for productlon of
microficne by a private contractors Fiche headings and

master indices are generateds

Se File Inversion programs == create direct access indexes
to the master iile to enable efficient, index—based

searches via programs TLESRET and TOUB1AS (see pelow]e
Indexes can be generated for any variable field or
fields in tne recorde 1f a thesaurus is availabley an

index is generated for ity permitting automatic

expansion of search terms to include narrower
(suborainate) terms if desireds

6 Interactive Sub.ject Retrievel (TOBIAS) -- enables
searches to be conduc ted on=line, in conversatlonal

modes This program is being redesigned by the UNC-CH
Institute for kesearch in +the Social Sciences from a
prototyne developed Dby graduate students in the UNC~-CH
Department of Computer Sciencese
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