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Abstract

A LIBrary Data Base System (LIBDBS) has been developed
for the usage of a Library, allowing for an interactive storage
and selective retrieval of bibliographic information baged on
user queries. The system is made ubp of about 3,000 lines in
Simula language and makes use of Simula's data base management
system (DBMS) packages SIMDBM and DBMSET. The core regulireme’

for the storage of the system is 508 Jords on the DEC-10 syst

The salient features of the system axre as follows:

1) For storage of bibliographic information : Simple ax
efficient methods are employed allowing for storage in
either an interactive mode (useful for small amound of
information) or in a batch mode (for a mass storage of
huge amount of information).

2) For selective retrieval of information 2

a) The Query Processor allows for any easy to
learn query language supporting sentences of
Bnglish language€.

b) The retrieval of information may be made based
on & variety of keywords.

c) The retrieved information may pe selectively
accesged in the form of visual display on &
terminal, print out on a line printer or
storage on a disk file.



CHAPTER.—_1

I NTRODUCTION-

a) What is an information system ?

The computer based information systems (1—5) are ingeneral
aimed at fulfilling two main tasks, namely (1) to maintain the
information (i.e. to store and from time to time update the in-
foriation on a suitable storage device) and (2) provide racility

for reaéonably fast retrieval of information on a reguest.

The stofage of the information should be properly organized
so ap to make the retrieval process fast enough. The user inter-
face, which would entertain requests in the form of user queries,
should be simple and at the same time powerful enough to allow
the user to retrieve the information precisely of his particular
interest. PFurther more it is rather important that the user
should also be able to make a quick global survey of the inform-
ation data base by inferring about the key words for which
corresponding documents are availéble so as to make successgive
guided requests and thus be able.to access full amount of in-
formation of his interest. The retrieval interface should provide
the facility to the user for various different modeslof retrieval
i.v. displaying on a terminal, printing out on a line printer
or filing up on a storage disk file,

T ~rsher than using a sequential file structure for storage
of information, an appropriate Data Base Management System (DBMS)

may be used which would allow for a faast and efficient retrieval



df ihforﬁatioﬁ. The'Da£a Basés imerged in'the eafly 1960's
with fhe underlying basic coﬁcept, namely to.seperate the
‘structure of the data from the program and thereby giving rise
to data independence and the ability to set up data structures
which are not strictly linear physical sequential file organi-
sations. In 1969 CODASYL Data Base Task Group (DBTG) came up
with a proﬁosal(6) for the inclusion of data manipulation and
data definition facilities into a host language, using COBOL
as an example. A number of DBMS systems have then been built
based on the DBTG specifications and incorporating other host

languages like for example Fortran, Simula ete.

Various components of a typical computer based.infhfmation
system are shown in figure 1. .The information system interacts
with the data base during the process of storage of information
and the fetrieval of information based on user queriés. The
subcomponents of the information system which would help carry-
ing out the above processes are shown in the figure as Storage
Interface and Retrieval Interface. With reference to the figure
the gtorage procedure would proceed as follows. The information
to be stored in the data base is first collected and organized
into different types of documents. For each document the in~-
nformation regarding a series of related attributes is dissemi-
nated according to the format compatible with the specifications
of the storage interface. This process is known as data reducti
Once the formatted information regarding the documents is obtain

+the storage interface is switched .on. The interface would typic
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allow‘for.fhe'storageleither in an interactive mode or in a
batch mode, FIn an intefacti#é mode the intérface would successi-
vely give prompts for various information elements regarding the
documehts énd accordingly the information may be interactively
fed in. For a batch mode the formatted information required by
the interface is first prearranged for a large number ef documents
on a disk file. The batch mode would then read the information
from the filé and accordingly pass it on to the data base.

As shown in the figure 1 the data base is typically made
‘up of two parts, namely, a reference file and a document file.
Whereas the reference file keeps proper indexing of the documents
the aectual information about the corresponding documents pointed
to by the reference file is stored in the document file. Thusv
the reference file serves the purpose ofva directory of certain
keywords associated with and designating the documenté gtored in
the document file. It is therefore possible to take resort to
the directory and access the information regarding all the docu~

ments pertaining to given keyword(s).

Once the information data base is ready, the users would
then be able to retrieve selective information by supply ing

aqueries to the retrieval interface,.

b) Interactive Processing of User Queries

Bvexry time a User comes up with a query the retrieval
interface would first check for the validation of the quexry
by means of a Quexry FProcessor (See Figure 2). If the Query

words do not match with the once stored in the query dictionaxy
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or if'the syntax of the query 15 not valid. then the user

ould be 1nformed so and asks the user to agaln supply the
corrected version of the gquery. On gettlng a valid query
+ he retrieval iﬁterface collecté certain keywords from the
quer& and passes them t& the reference file of the data base.
If the keywords are available in tﬁe reference file then the
1ist of corresponding‘documents (pertaining to the given key-
words) is obtained from the documeﬁts file and passed on to
the retrieval interface. These.dOCuments are displayed to the

user by the retrieval interface thus fulfilling the query acommand -

c) Some existing Information Systems

We mention here two information systems which are quite
often referred to in the 1literaute, namely, 1. SMART System(B)
and 2. SUPARS System(z). Both are document retrieval systems

and their salient features are as follows:

1. SMART Bystem

The SMART System(s) has been developed by Gerard Salton
and his grbup in PL/1 and FORTRAN IV languages. The system
has been implemented at Cormnell University, USA, on an IBM 7094
computer since 1964 and on IBM 360/65 computer gince 1968. The
systeﬁ takes documents and search requests in BEnglish, performs
a fully automatic content analysis of the texts, maﬁches analy-
zed documents with analyzed search requests and retrieves those
stored items believed to be most similar to the queries. The

system has been tested with one or more of the following document




‘collections : a éetgof:780 ébstracté éf'ddcuments in computer
1iterature, 1600 abstracts_in aerodynémics, 1200 documents in
d&cumentation, 82 short papers on documentation and about 270
documents in medicine. The retrieval process is based on a
concept of clustering for fast retrieval. However, the data
base management system (DBMS) method is not resorted to fer

storage of information.

2. BSUPARS Systenm

The SUPARS (Syracuse University Esychology Abstracts
Retrieval Sérvice) System(a) is an online information rétrieval
system providing information in +the form of abstracts of papers
on Psychology. The query language supported by the system is
rather simple in that documents related to a given subject name
is made possible but the retrieval based on author name, publi~

sher name, publication year etc. is not supported,

a) Introduction to LIBDBS

In the present note we consider the application of the
information system for the usage of a Tibrary in which the in-
formation to be processed is the bibliographic information for
Varidus documents, nemely Books, Proceedings and Journal.ArtiCl@
Considering the preliminary concepts of an information system
discussed earlier a two fold role of the Library Data Base Syster
(LIBDBS) ig envisaged :

1) The Library staff would organize the information regaxr’:

ing the documents available in the Library and Stores the



structureg 1nformatlon onto the dagts- base A perlodlcal
updatlon of the datg base from time to time (i.e. including
new arrlvals of documents and weedlngs out the ocutdated docu~

ments) would keep the datg base upto date,

2) The lerary Users may make use of the data basge
(elther directly or through the help of the Library staff) for
quickly getting selective bibliographic information by supply-
ing abpropriate queries to LIBDBS. Some typical examplesg of

t he queries that LIBDBS would entertain are as follows:

Queriesg regarding documentg:

* List out the Books/Artlcles bublished in a. given year.

% Display +the list of Articles publlshed in a given
year (or by a glven autho
* Wthh are the Books cla581f1ed under a glven 013551f1~
‘o cation number, - Lo SRR TN RN

K Supply ‘the abstract of a ‘particular article .appeared
1n a partlcular Journal

* Llst out all Books/Artlcle pertaining to a given
: subgect keyword ‘ : _ '

Queries féééfdihg‘ke&wafdéa(WhiéH}Heib f&”forﬁ“ébévé“quefiesyr
* Are there any author keywords wh1ch Dtart with.
‘RO (or-wmth Grl..,.... etc, ) o e

CEPREE ‘“*'Give'me”ailis%'Cf'subject‘keywbrds starting with
Comp (or with Cosmo.....etc.

'*JLféftﬁﬁﬁgéiiathemﬁﬁblighérs of Books/Proceedings.

* How many' Books there are. Pertaining to a given
subjeot keywdrd and published after a given vear.



FIInnChapfér ) the éesigp.of‘LIBDBS syétem is aescribed
in detail. The User interfacé of the system describing the
input commands to LIBDBS for the purpose of storage and retri-
eval of information from the data base is dealt with in Chap=™-.

3, A brief summary follows through in Chapter 4.




CHAPTER 2

DESIGN _AND COMPONENTS OF LIBDBS

This chapter describes in detail the integral components

which make up LIBDBS and the system support it requires,

.a) The. General Layout of the System

Various processes involved during the run time of LIBDBS
and its general layout is shown in figure 3. It shows how the
data.base containing the structured bibliographic information
is created and the selective retrieval of informaticn is made
possible. The successive steps involved during this process

are described below (with regard to figure 3).

Step 1 : Data Base Creation:

In order to store structured bibliographic information
in the data base it is first necessary to initialize the dat:
baée by storing the schema which contains the logical struct. .
of various records related to different documents and theirx
inter-relationship. Schema is stored in the data base file

(11)

with the help of Simula's two system programs namely,

SPEC and PREP. A control file DBS.MIC for the purpose of
initialization (i.e. storage of schema) of the data base file
LIB.DBS is developed, The MIC file contains commands to run
the programs SPEC and PREP as well as #arious input subcommandrs
required by the two programs. Thus a single monitor level

c ommand

.DO DBS.MIC {CR}Y

would do the job of initializing the data base file LIB.DBS.
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This process is shown in figure 31as"Data Base Creation'.
It requires system support for rumning the programs SPEC and
PREP. The resulting file LIB,DBS thus created during the

process is designated in the figure as 'Data Base'.

it may be noted that the initialization of the data base
file need to be done only once —.unless at a‘later stage the
file is somehow damaged or lost. Once the data base file is
initialized and stored with bibliographic information it may
be later updated or used for retrieval purpose without further

need for reinitialization,

Step 2 : Collection of Raw Data :

Having initialized the data base the information regard~
ing various documents to be_stored in the data base may be
collected. The documents may be clagéified'aocording to the
type of the document. The collection of this information is

shown in the figure as 'Raw Data'.
Step 3 : Organiging the Raw Data :

During a storage session with LIBDBS the documehts (i.e.
their related information) are stored one by one. For each
document LIBDBS would give prompts for supplying various attri-
butes in a fixed sequence (e.g. Accession number, followed by
title followed by authors names etc,) Moreover each attribute
has a fixed type (text, integer, real etc,). Thus it would
be necessary to organize the raw information into the aAPPITro=
priate structured information depending on the type of each

document,
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'Ifﬁonly a few‘docﬁménté need fo be stored in a given
session then fhe interactiée.storage mode.may be selected
in which case the organized information may be kept ready
on a piece of paper. However, in cage g large number of
documents need to be stored in the data base in a given
session then the interactive mode would be rather time con-
suming, In this case & batch mode of storage may be selected.
‘Here the organised information may be stored on a disk file as

& preparation for the storage in the data base file LIB.DBS.

The preczess of collecting the organiged information is

represented in the figure ag 'Formatted Data’.
Step 4 Storing +the information in the Data Base :

Once the organiszed information about varioug documents
is available it may be passed on to the system which would
store it in the data base file LIB.DBS. The details of input

command to be given to LIBDBS are given in Chapter 3.

Step 5 : Updation of Data Base :

From time to +time the data base may be updated by storing
the information about newly obtained documents as well as making
desired changes in the stored information. The process of up-
dating the‘data base, which is an important integral rart of

the data base maintenance, is shown in the figure as 'updation!'.

Step 6 : The User Interface :
The data base thus created would be made available +to

the ugsers who seek bibliographic information based on certain
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keywérds. The kUser;Interfacef as shown in figure 3 accepts
gueries from the user; proéeéses them and accordingly makes

available the desired informationlto the user in one of the

three retrieval modesvas specified by the user, namely dis-

-pla&ing on a terminal, printing out on a line printer or

storing on a disk file.

b) SIMULA and its DBMS support

LIBDBS is fully coded in Simula language(1o_12) and

is made up of about 3000 lines. Simula is ideally suited
for the present application because of its éxcellent string
pProcessing facilities and the feature of the pProgramming
construct CLASS which helps in processing the records of the
data base, Simula being a block structured 1anguéée (like
ALGOL) further helps a great deal in varlous system develop—
‘ment sfages, namely codlng, aebugglng and addltloﬁ of n;ww..
features'to the syéféﬁ as and when requlrea Another useful
aéﬁéét abouf Slmula is that:it éupﬁorts thc.data base‘manééemC'
system (DBMS) packages uIMDBW and DBMSET(11) %ﬁlch‘are theﬁseT‘
entlrely wrltten 1n blmula. Whereas SIMDBM procegses éll oper
;fions regardlng RECORD the SET manipulations are carried out
by DBMSET.. The DBMS packages are based on CODASYL type(é) and
are quiﬁe_gsgfu; for the purpose of gene?gtion and~updajipn of
?Td@tgibagewof a,mgdgxgﬁelsize?

Rggarding»the.DBMS manipulation, usge is_made of(two
utility prackages, namely, SPEC and PREP, SPEC ig run to define

Fecords and sets.. It generates random access data base file
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in the form required by SIN®PM. PREP genemetes a file made
ub of CLASS;daﬁ!arations foraall the recordg supplied previ-

ously to SEEC,

c) . Qutline of the Schemg

Y schema(6‘9> describes an overall logical SEructure for
the ¢late base. It gives a comﬁlete degeription of various re-
cords, their associated attribdtes and the set occurences which

defing the possible linkages egovgst the records.

LIBDBS employs an ovegadl sthema for the data base. How-;
ever for the purposerof clér“y the échema is grouped into three
subschemes according to the ¢yypes 6fAthe Library documents, ngmelx
books, proceedings and journgl, artieles., Figures 4, 5 and 6
‘describe.the subschemas for ﬁhese‘docuﬁents. The figufes show
the logical structure of the iﬁterrelationships of various re-
cords associaﬁed with the docyments. As may bé noted, many of
the records are common to the three figures and indiwvidually

é they represent the same logical record in the schems of the
data base. (The records ﬁhich occur in more than one subschemas
‘are &ear, Publisher, Author, Keyword, Classification and Accesg~
ion Number). |

Appendix I-ééntains more details about the schema, i.e,
the fields and types of’va%ious attributes thét make up various

records and the set specifications.

In order to appreciate the significance of the logical

" Btructures of the subschemas in figures 4, 5 and 6 consider

the subschema for Books in figure 4. The record named BOOK
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,is“the most significaﬁt récdrd.which éohtains full inform~
ation about all the attriﬁqtés of a Bgok in it, namely,

Title, Autho?s' Affilliations,_Pubiisher; Year of Publication,
Number'of prages, Price? Keywords, Accegsion Number and Classi-
ficétion Number, Thus once a BOOK record is located from the
data base, all the relevent information regardihg the book in
the record is available and this may be right away displayed

_ to the user, If the user queries were restricted to 'Give me
a complete list of gll the books in the library', then the
subschema regarding Books would need to contain the only opne
record, namely, the most signifiéant Book record. However,

a user is seldom inferested in a host of all kinds of books
available in the Library. Rather the typical user queries
concern with the list of books pertaining to a subject keywofd
or written by a particular author or-publiéhed during a given
yvear etc, (we shall use the term 'keyword"to represent one
of the attributes, namely, subject keyword, author, publisher,
publication year, Accession Number and Classification Numbewr,
based on which a list of documents is asked for in a query.
Note that sometimes the word 'keyword' would be used to stand

for 'subject keywordf.)

In order to easily locate from the data base relevent
documents based on given keywords, it is therefore necessary
to foxrm seperate records representing each possible keyword
and link them with the Book fecord. As shown in figure 4,
different records ?epresenting gspecific attribute keywords

are linked to the Book recoxd via the appropriate set types.’
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For example'the.Yeaf feqord is linked with ﬁhe Book record
by the set type YRBK; :

Consider s user query which is intended to getting a list
of all books written by the author N.Wirth. The data base would
first‘be séarched for all the Author records that have their
Author name attribute as N.Wirth. Having obtained this list
of relevent Author records it would be straight forward to
obtain the associated list of all corresponding Book records
fhrough the set type YRBK. Since the Book records have all the
relevent information regarding the books, the corresponding in-—
fprmation may be made available to the user. Thig illustrates
typically how all books based on a given keyword ('N.Wirth' in
the above example) are retrieved from the data base., With re-
ference to figure 4 it is thus clear that with the appropriate
usage of the schema, TIBDBS would entertain gueries which'ask
for a selective list of books written by an author, Eased on
a subject keyword, published by a publisher, published in a
given year, having a given accession number or having a given

classification number.

Similaxr discussion,H‘lds for the schemas for PROCEEDINGS
and ARTICLES. Referring to figure 5 it may be noted that it
would be possible to retrieve a 1ist of proceedings based on
one of the 7 keywords, namely, Year, Bditor, Publisher, Authors,
Subject keywerds, classification Number and Accession Number.
And referring‘to figure 6 it may be noted that a list of journal
afticles may be retrieved based on one of the 8 keywords, namely
Publisher, Journal name, Pﬁblication Year, Volume Number, Issue

Number, Subject keywords or Classification Number.
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.d) - Data Base Generation

Simula supports a CODASYL'type DBMS system known as

(11)

8§IMDBM which itself is entirelj coded in Simula language.
SIMDBM is quite useful for'manipulating with data base of a
moderate size. In the present applicafion it is required to
‘generate the data base filled with bibliographic information
about the documents available in the Library. The process of
Ida'té, base generation involveg two steps which are descr&béd

below:

Step 1 : Storage of Sch'ma in the Data Base File

The data base file must first be stored with the schema
(described in the previous section) which would contain the
overall:logical structure of the data base. In particular
thig involves specifying various attributes and their corres-
pending types for each record and also specifying the sets
which define how various records are linked with each other.
This initialization of the data base is done using Simula's
two utility programs, namely, SPEC and PREP. The program SPEC
helps define specifications to the records. The input reguired
for SPEC is similar to the Data Definition Language (DDD) in
the CODASYL proposal(6). lSPEC generates an output file which
is a random access data base file containing record specifi-
cations inba format that is needed by SIMDBM. The program SPEC
is also used to make sfecifications for sets. The utility pro-

gram PREP is used te generate a file having the CLASS declaratiocns

of all the records of the schema. This helps for amn easy access



16

method for any field of a given record by supplying the

attribute name representing the field and the record name .

A control file LIB.MIC is developed which contains
commands to run the programs SPEC and PREP and the various
inputs required by the two programs, Thus a single monitor
command

%

.DO LIB.MIC <(CEK?®

would do the job of initializing the data base file by running

the programs SPEC and PREP,.

Step 2 : Storage of Bibliographic Information
in the Date Base:

The storage of information about various documents is
done by running the main program of LIBDBS, namely LIB.SIM.
The details of various inputs to the commands given by LIB.SIM.
during a storage mode (the other mode being the Retrieval mode)

are given later in the Chapter 3 section (@. :

One of the efficient ways to carry out a mass storage of

information about a large number of decuments in the data base

- file would be as follows. The batch mode of storage is most

suitable for a mass storage. According to the types of docu~
ments, 3 seperate data files, namely, BOOK.DAT, PROC.DAT and

ART .DAT may be prepared containing formatted data about Books,
Proceedings and Journal Articles respectivel&. The program
LIB.SIM would then be run switching on the batch mode of'storage.
Given one of the data file names, LIﬁ.SIM would sequentially

read a given data file and store the information about successive
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. documents in thé’ data bas.e:._ The data ’:E"ilvesv may be supplied
succeséively to LIB.SIM thus générating the data base file
LIB.DBS stored with structured information dbout the documents.
It may be noted that the data files may serve the purpose of a
packup store for the data base., In case ef é.possible loss or
damage to the data base file, the data fi}es mé& be used to

again create the data base file.

The interactive storage mode may be used to update the

data base as and when réquifed.

e) The Query Interpreter

Once the data base is generated it would be made available
to the usefs seeking selective information regarding various
documents., The users would‘interact with the data base via the
Retrieval Interface (showh in figure 1) by supplying appropriate
user queries:; Typically the user queries are processed in 3

steps as described beiow (see also figure 2).
Step 1 : Validation of Query:

Every time a user comeg up with a query the retrieval
interface first checks for the validation of the syntax of the
danery. A certain set of allowed query words (about 50 words)
makes up the VOoéBulory of a simple query language. The syntax
of the language supports queries in the form of mnatural English
language sentences like e.g. 'Get me all books by Dieskstra B.W
or 'List the proceedings published in 1979' etc, = The detaills
aboﬁt the vocabulary and the syﬁtax of the gquery language are

given in Appendix II..



18

As shbwn.in figufe‘2 theiquefy processor checks for the
validation‘of the query with fhe use of a Query Dictionary; If
the query is found to be invalid,.the user would be informed
so on the’display terminal with the message 'Invalid Wuery'
and is asked to suppiy fhe corrected &ersion of the query. ILf
the query is found to be valia then following further actién
is takeﬁ;

Step 2 : IDxecuting a Valid Query:

The guery processor would scan a valid query and extracht

T e

eut 1, the type of the document (i.e. Book, Proceeding or
Joufnal Article) of user's interest and 2..the keywordswbased
on which the list of document is required. Depending on the
type of the query the data base is accordingly segrched., If
the query is of gemeral type then a list of all the keywords
having the given partial search word as the initial word is
obtained. If the query is of specific type then a list of all
documents (of the given type) which are related to the given

query words is obtained.
Step 3 : Retrieval of Information :

The bibliographic information thus collected from the
data base is passed on to the display procedure which, accord-
ing to the user's interest, sends it to the display terminal,
to the line printer or to the specifiéd disk file for storage

purpose.
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_ CHAPTER 3

!

THE USER INTERFACE OF LIBDBS

This chapter describes'how various inputs may be given
interacfively to the various prompts given by LIBDBS during
ite run time. In order to distinguish between what is typed
by the user on the terminal keybomrd and what prompts and in-
formatibn messages are displayed by LIBDﬁS, the former is shown
in'the upper case letters while the latter is shown in the lower
"case letters. For thé burpose of clarity the storage and re-
trieval of bibliographic information are shown in the following

in two different run time sessions.

a) Storage session

Consider that a book (entitled "The Ascent of Man") is 4o
be stored in the interactive mode and a book (entitled "The
Voyages of Apollo") is to be stored in the batch mode. = The
storage session with LIBDBS may proceed aé follows. (. {CR)»
?epresents the RETURN key on the terminal keybouard whiseh éives

a8 carriage return and line feed),

+RUN LIB ¢CR}Y
***%*******%*******************k***************

1libdbs : the library date base system
***********************************************
data base file specification/lib.dbs/ : {CR>
Command : HELP {CR ¥

give one of the following 3 commands :

. 5




Command
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update  : to store/update the data base

retrieve : to retrieve information from data base

exit : to exit from libdbs

: U {CR)

the update session starts.

updating interactively ? (Type y, n or e)/y/ : <{CR}

document name/book/ : <CR>

enter attributes of the book

accession number ( e to exit) : 7731 (CR>.

title

authors

.
.

THE ASCENT OF MAN {CR}

J

affiliation

keywords

price :

M;

Publishers :

Year H

1

. BRONOWSKI  ({CR}
:  (NOT KNOWN) {bR}

HUMAN EVOLUTION, ASCENT OF MAN, POPULAR SCTENCE CR
220 (in 1982) (CR)»

BRITISE BROADCASTING CORPORATION (CR§

973 {CR)

Classification number : P 001/BRO/7731 {CRY

Pages :

448

{ CR)

wait till the book is stored.

The book "The ascent of Man" stored in LIB.DBS
accegsion number (e to exit) : E .<CR>
Command : U (CR>

the update session starts

updating interactively ? (Type y, n or e)/y/ : N "(OR/

*

data file specification : ABOOK.DAT {cRr)

document name/book/ :° <CR>



21

wait till books are stored.
The book "The Voyages of Apollo" stored in-LIB,DBS

Command : E_ CR

During this storage sessicon the two books are stored
in the data base file'LIB.DBS. The attributes of the first
book are supplied interactively by typing out each attribute
on the keyboard of the terminal. For the second book the
attributes are not provided interactively. Rather they are
first stored in the data base file ABOOK.DAT (not carried
out during the above session) and only the file name is
supplied interactively. The system reads all the attributes
successivel& from the data_file and stores the book in the
data base.

The input sequence of various attributes for Book,

Proceedings and Journal Article is given in Appendix III.

b) Retrieval Session

Consider that some few documents have been stored in the
data base. A typical retrieval session which would supply
various general and specific gqueries and get corresponding in-

formation would proceed as follows:

.RUN LIB {(CR)
********-“********9(:**************'}(‘**‘X‘******'X’**
1libdbs : the library data base system
FHRXRRAFRF RN KRR A RERXEERRXRHHRFERFARRRRR X RXN

data base file specification/lib.dbs/: - {crd

c ommand R R CR
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the retrieval session starts

# AUTH (BOOK) : CAL

Calder N (2)

{oxy

Caldwel S.W. (1)

¥ GET ALL BOOKS BY CALDER N. <CR>

2 books :
Title ¢ The key to the Universe
Authors : Calder N

Publication: 1977

Year

Keywords ¢ Universe, Popular Science,
Title : The Life Game

Authors : Calder N

Publications: 1973

Year

Keywords ¢ Life, Popular Science

* KEYW(BOOK) : DO

double stais
double helix
documentation
dolphin

doorway state

* GET THE BOOK (ALL)

1 book :

{CR}
(5)
(1)
(3)
(2)
(2)

ON DOUBLE HELIX (CR)

Big B:



Title

2%

The Double Helix

Authors : Watson J.D,

Affiligtion : Hafwérd Univ,, Cambridge
Publisher ¢ Weidenfeld and Nicolson
Year : 1968 |

Keywords ¢ double helix, dna, genetics
Price : %.105 (in 1979)

Accession i 9372

Number

Classification

number : P 575 : 612 : 01/wan/9372
Pages H .226

*8 {or)y

Command : E \/CR>

data base are shown within

doorway state

brackets, For example

(2)

informs the user that the data base containg 2Kbioks related

to the subject keyword

'doorway state!',
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CHAPTER 4

SUMMARY

In the present note the design and the salient
'featufes of the Library Data Base System (LIBDBS) have
been presented for its usage on the DEC=10 computer system,
The note would also serve the purpose of the user manual
for the system. To help get familiar with the working mode
of the system a demonstration program is developed, the de-

tails of which are given in Appendix IV.

Two extensions to the system are envisaged : 1) The
AND and OR constructs may be included in the gquery structure
thus allowing for the retrieval of bibliographic informaticu
based on more than one keywords. 2) Besides the 3 types of
doquments considered in the present system, other documents,
~like for example Technical Reports, Reprints, Reference Books

and PRL Publications etc. may be included.
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APPENDIX - I

DETAILS ABOUT THE SCHEMA

a)

List of 14 records and'their specifications. (Becords

are_given in the alphabetic order)
ACCESSION NUMBER :

Name of the Record : ACC (key : ACCESSNO)

Type Attributes
Text . ACCEBSNO
ARTICLE :

Neme of the Record : ART (key : ARTKEY)

Type Attributes
Text | TITLE, ABST, AUTH, AFFIL, KEYW
Integer NOOFREF, ARTKEY, AVPLAG, IPAGE, FPAGE,

NOOFPAGES, YEAR

AUTHOR

Name of the Record : AUT (key : AUTHNAME)

Type Attributes
Text AFFIL, AUTHNAME
BOOK :

Name of the record : BK (key : ACCNO)

Type ’ Attributes

Text TITLE, PRICE, ACCNO, AUTH, CLNO, KBYW,
PUBL, AFFIL

Integer - NOOFREF, NOOFPAGES, VOLNO, YEAR



 CHAPTER :

Name of the Record : CHP (key : CHAPKEY)

Type Attributes

Text TITLE, PAGES, ABST
Integer NOOFREF, CHAPKEY, CHAPNO

CLASSIFICATION NUMBER :

Name of the Record : CL (key : CLASSNO.)

Type Attributes
Text : CLASSNO
EDITOR :

Name of the Record : ED (key : EDNAME)

Type Attributes:
Text . AFPPFIT, BEDNAME
ISSUE

Neme of the Record : ISS (key : ISSKEY)

Type Attributes

Text DATE"

Integer ISSKEY, AVFLAG, ISSNO
JOURNAL :

Name of the Record : JN (key : JNLNAME)

Type Attributes
Text JNLNAME, PERIODICITY, PRICE, AGENT

Integer AVEFLAG

28



10.

11,

12,

13.

14.

KEYWORD

Name of

TIype
Text

29

the Record : KY (key : TOPIC)

Attributes

TOPIC

PROCEEDING :

Name of

Type
Text

Integer .

the Record : PRO (key : ACCNO)

Attributes

TITLE, PRICE, VOLTITLE, ACCNO, EDIT,
LFFIL, PUBL, CLNO

NOOFPAGES, NOOFCHAP, VOLNO, YEAR

PUBLISHER :

Name of

Type

Toxt

VOLUME

Name of
+ Text
Integer
YEAR 3

‘Name of

the Record : PUB (key : PUBLNAME)

"Attributes

PUBLNAME, ADDR

the .Record. ;.. VOL (key 3 VOLKEY)

ﬁftributes

ACCNO-

VOLKEY, AVFLAG, VOLNO

the Reécord : ¥R (Key' s PUBLYEAR) . ~ 1,

Attributes |

AVPLAG, PUBLYEAR
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11

12

13

14

Sets (the linkage amongst records)

30

and their specifi-

cations (The sets are shown in the alphabetic order)

Set Name

ACCBK
ACCPRO
ART AUTH
ARTCL
ARTKY
AUTART
AUTBK
AUTCHP

BKXAUT

BKCL
BKKEY

CHAUT -

CHKEY

CLART

Owner Record

- ACC
(Acoession Number)

ACC

(Accession Number)

ART :
(Article)

ART
(Article)

ART
(Article)

AUT
(Author

AUT
(Author)

AUT
(Author)

BK
(Book)

BK
(Book)

BK
(Book)v

CHP
(Chapter

CHP
(Chapter

CL
(Classification
Number)

Member Record

BK
(Book)

PRO

‘(Proceeding)

LT
(Author)

CL
(Classification_ﬂumbe:

XY
(Keyword)

ART
(Article)

BK
(Book)

CHP
(Chapter)

AUT
(Author)

CL
(Classification Numbex

XY
(Keyword)

AUT
(Author)

KY
(keyword)

ART .
(Article)
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'
18
19
20
21

22

27% -

24

25

26

27

28
29
30

31

52

Set Name

CLBK
CLPRO.

EDPRO
ISSART
JNVOL
KEYBK
KEYCH

KYART

PROCH

PROCL

PROED
PUBBK
PUBJN
PUBPRO
VOLISS
YRBK

YRPRO

YRVOL

Owner Record:

’ . CL, . .
'(Classification

Number)

CL
(Classifioation
Number)

ED
(Bditowr)

I3S
(Issue)

JN
(Journal)

KY
(Keyword)

KY
(Keyword)

KY
(Keyword)

PRO e
(Proceeding)

PRO
(Prqceeding)

PRO
(Prpceedings)

FUB
(Publisher)

PUB
(Publisher)

PUB
(Publisher)

VOL
(Volgme)

YR
(Year)

YR
(Year)

IR _
(Year)

31

Member»Record

BK

(Book)

PRO
(Proceeding)

PRO
(Prooeeding)

ART
(Article)

VoL
(Volume)

BK :
(Book)

CHP
(Chapter)

ART
(Article)

CHP :
(Chapter)

CL

(Classification

Number)

BED
(Bditor)

BXK.
(Book)

IN
(Journal)

PRO
(Proceeding)

IS8
(Issue)

BK

(quk)
PRO
(Proceeding)

VoL
(Volume)
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APFENDIX TT

VQCABULORY AND STRUCTURE OF QUBRIES

Valid user queries are made up of certain keywords that
make up the vocabulary (or edictionary) of the query language.,
The query may be formed from these query words according to a
grammar, to be described shortly, which defines the syntax of
the query. There are fixed number of rarts in the two differ-
ent types of queries, namely 6 for the specific que ry (which
retrieves a list of documents based on given keyﬁords) and 4
for the general query (which retrieves a list of keywords basged

.on a given partial search word).

The general format of the two types of queries isg as

follows:

a) ' opecific Quexry

»

A Specific query has 6 parts in the following order :

No. : Part : No. of availabile

— keywords

1 Command Word 6

2 Free Words (optional) 3

3 Documenf Name 3

4 ' Arguments to Document 10, 10, 8 for Book.
in round brackets) Proceeding and

Article respective
5 Condition 8

6 Keyword (User given)
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- BExcept the 6+th part, i.e. keyword, which is given

by the author the rest of the parts must contain words

from the vocabulary of the”queryvlanguage. The available

query words for the first 5 pafts are as follows:

Part 1 Command Word ' Comment
DISPLAY
PIND (Note : All the command words have
) semantically the same meaning)
GET
LIST
OBTAIN
TYPE
Part 2 FPree Words (Optional)
ALL (The words are optional., Moxe than ’
ME 1 word may also be used in any oxdc : .
THE
Part 3 Document Name
ARTICLES
e be given
BOOKS (One document name may g )
PROCHEEDINGS
Part 4 Arguments to Document (Optional)
FPor book : TITLE
AUTH
YBAR

KEYWORDS



Far
Proceedings:

Fear Article:

34

AFFIT

PUBL™ 7 .
(This part is optional, One or more

NOOFPAGES argument words may be given seperated

by commas. Default arguments are
PRICE first 4)

ACCNO
CLNO

ALTL

TITLE

EDIT

YEAR

KEYWORDS (Same as above (for books) )
AFFIL

PUBL

NOOFPAGES

PRICE

ACCNO

CLNO

ATL

TITLE
AUTH
YEAR (Same as above (for books))
KEYWORDS

AFPIL

NOOFPAGES
ABST
ALL
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Part 5 : Condition ' Part 6 : Keyword
- S . Auther
ON ‘ ‘ . , : - Subject keywerd
 PUBLISHED BY ' Publisher
PUBLISHED IN | Year
PUBLISHED SINCE Year
PUBLISHED BEFORE | Year
CLASSIFIED UNDER Classification Number
ACCESSED IN Accession Numbexr

Examples of Valid Queries:

Get the Beoks by Bronmowski J. (CR)

Find me Books (all) on Nuclear Structure <CR>
List the Articles on Tokomak {CR)

Display Proceedings published in 1978 (CR>
Get Books published by Petrocelli  {CR)

Ge B acc in 725 (CR})

Ge B (tit, Auth) class und 533.9 (CR)

Bxamples of Invalid Queries

Get Books all on Geocosmelogy (all should be within round
brackets)

Books by McCarthy (first part is missing)

Find documents published by McGraw Hill ('documents' is not
valid document namc

Display byoks and proc on UFO (only one document is allowed
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b) - General-Query:

A géneral query is:made up of 4 parts in the following

order. Nofe that first two parts form a valid query and other

two parts mey be given optionally if necessary,.

Mo,

—1
2
3
4

The
follows:
Part 1 :
Part 2 -
Part 3

Part . No. of available keywords
Keywoxrd 6
Document Name » 3
Search Word (User given)
Maximum Number. (User given)

available keywords for the firgst two parts are as

Keyword :

ACCESSION"

AUTHOR

CLASSIFICATION

KEYWORD (the subject keyword)
PUBLISHER

YEAR

Document Name :

ARTICLE
BOOK
PROCEEDING

Search Word:

: Search Word (The search word is to be
given followed by :
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Part 4 : Maximum Number:

s Number - (The maximum number ig to be
given fellowed by ,)

Bxamples of Valid Queriecs:

Auth (Book) : Sh, 5
Auth (Book) : Zim
Year (Pro)

Keyw (Art) ¢ Fusi
Publi (Book) : Mc

Keyword (Book) : Comp, 10

Example of Invalid Querieg:

Beok (Auth) : X
(Mismatch of 13t two parts)

Publ : Proc,

(Proc shduld be within brackets rather thamn
followed by :)

Auth (Journal) : Binst
(Journal is not a valid document name)
KeyW(BooK)‘: Geo 10

(A, ig missing between Geo and 10)
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L general guery isfuseful in %he following sense, It
vould be good to avoid getting the message on the displeay
terminal "sorry ! Information not available!" in response to
specific queries (like c.g. Get wll books by Zenor) given ox-

a trial and error basis., A user is usually not aware of the
scope of the data base informstion. It is therefore rocommend-
ed to first make use of a general query to get an idem of the

keywords based on which information is available in the given

library data base, Appropriate search words may be provided

to get the list of relevent keywords of user's interest.
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The input sequenceﬁof various attributes (and their type

for Book, Proceceding and Article.

1) For Books :
Type Attribute
Text Accegsion Number
Text Title
Text Auvthors
Text Authors! Affilliatiéns
Text Keywords
Text Price
Text | _ Publishers
Integer ' Publication Year
Text Classification Number
Integer Number of»pmges
2) For Proceedings:
Text Accesgion Number
Text Title
Text Bditors
Text Bditors! Affiliations
Text - Keywords
Toxt Price
Text | Publisher
Integer Publication Year
Text Clasgification Number

Integer : Number of pages
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For Journal drticles:

Type Attribute

Text »  Journal Name

Text Journal's periodiéity
Integer Publication Year
Text Price of Journal
Integer . Availability Plag
Text Issue Number

Text Title of Article

Text Abstract

Text Authors

Text Authors' Affilliations
Text . Keywords

Integer Number of References
Integexr Initial Page Number

Integer Final Page Number

40
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APPENDIX IV

THE DEMONSTRATION PROGRAM FOR LIBDBS

A control file LIBDEM.MIC has been developed to demon-
strate the salient features of LIBDBS and to illustrate whibkh
successive input commands may be given at various stages during

the run time of the system.
* How to run the demonstration pProgyram ?

The following two monitor level commands may'be given
to access the demonstration on LIBbBS.

. DO LIBDES.MIC <CR>

. DO LIBDEM.MIC (c&)

It may be noted that the first monitor command initializes
the data base with appropriate schema in the data base file
TEST.DBS. The second monitor command then runs the main progrem
LIB.SIM of LIBDBS and gives appropriate commands in response to
prompts given by LIBDBS. Thus the first command is a pre-

requisite to run the demonstration.
*What is demonstrated during the demonstration ?

The various amctions taken during the demonstration are

as follows:

-

Step 1 i~

'The main progrsm LIB.SIM is executed by giving the

command RUN LIB (01{‘}



@
a

Step 2

-

The

stage the

L

Step 3 .:
The

some books

other storsge mode being the

later on).

4 Bo

by supplyi
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date base file neme TBST.DBS is supplied. At this

file does not contain information about any documents.

UPDATE commend is given to store the information about

The interactive mode of stora

ge is selected, (The

patch mode which would be used

oks are stored within the data base file TEST.DBS

ng all the necessary attributes of each book in

succession.

8
.

Step 4

—

The

informatio

°
-

Step

U1

Some
given and

the query

-
e

Step 6

Again the UPDATE command ig given.

mode for T

+the data base by read

from a pre

RETRIEVE command is given to gelectively obtain

n about the 4 books atored in the datao basef

general as well as specific types of gqueries are

as asked by

each time the corresponding information

displayed on the terminal.

is

This time the batch

he storage is selected. % more books are gtored in

ing the neceegsaly information pbout books

generated data file named BOOK.DAT.
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Step 7 -
The RETRIEVE command is given to get selective informe

ation about total 7 books storsd in the data basse.

Step 8 :~
Some queries are given to retrieve information. The
corregponding information is retrieved not on the display

termiral but cn a disk file named BOOK.LS3T,

Step 9 -~
The BXIT command is given to end execution of LIB.SIM
Program.

Thig ends the demonstration s2egsion.



