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This report 

experience of using an 
relational database system for 

bibliographic retrieval. In particular, 
the facilities of the INGRES system are 
examined. Aspects that are of special 
interest for bibliographic retrieval are 
highlighted. As with most database sys­
tems, there are difficulties involving the 
use of textual data. These include the 
problems of setting up and querying a tex­
tual database.
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LA RECHERCHE BIBLI0GRAPHIQUE SUR UN SYSTEME 
DE BASES DE DONNEES RELATIONNELLES.

Dans des travaux precedents, Tauteur a decrit 
comment les differents types de recherches utilises 
pour le reperage bibliographique pouvaient etre expri- 
mees dans un langage d'interrogation relationnelle. 
Le present expose etudie comment on peut utilizer un 
systeme existant de base de donnees relationnelle 
pour la recherche bibliographique. On presente no- 
tamment les caracteristiques du systeme INGRES. 
On en souligne les aspects d'interet particulier 
pour la recherche bibliographique. A I1 instar de la 
plupart des systemes de gestion de bases de donnees, 
ce systeme presente quelques difficultes avec I1uti­
lisation de donnees textuelles, notamment la ques­
tion de la creation et de Tinterrogation des bases 
de donnees textuelles.
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INGRES (Interactive Graphics and Retrieval 
et al, 1976) is a relational database 
of the UNIX operating system developed at Bell r------
(Ritchie and Thompson, 1974). The implementation of INGRES i 
programmed in C, a high level bn™®** -MJa UNIX itself is written.

supported by INGRES is QUEL (. ' . 
?ata Language/ALPHA (Codd, 

’ ) in that it is a complete
Programmer from concern for how data 
en!°-ithmS are operating on stored 
caslS>aferable degree of data indepen- 

ua?r.language. Thus, it pro- 
eapabillties though not the user

In an ongoing research project, various aspects of the relational 
as applied to bibliographic data are being considered. One piece 

of work involves the development of user-friendly interfaces. Another 
involves efficient implementation of primitive relational operations. 
The work reported here involves the evaluation of existing relational 
systems for bibliographic retrieval. In particular, one system, INGRES, 
is considered in some detail. The advantages and disadvantages found in 
using this system for bibliographic retrieval are described.
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------------ onhic retrieval systems have not been
In general, on-line bi^ls as have data retrieval systems, 

developed from such well defin^ done in the area of data base manage- 
And yet, much work that b constructively 
ment systems can be easily cular) the relational 
retrieval (Schek, 19 2). bibliographic retrieval
presents a useful tool 
(Macleod, 1979) (Crawford, 19819-

■ ■ relationally is equivalent to viewing it as a set ofViewing data relational y h geveral reasons. First, tabu­
tables. Such an approac is context of document retrieval. Such 
lar structures are na ^“b^^ctions indexes and dictionaries are gen- 
eSSbeen as beingb™ dimensional. Second, the relational model pro­
vides for simplicity. The user is able to view all aspects of the sys­
tem in a clear, simple, coherent way. Third, there is consistency of 
access to all information from the user point of view. Finally, a number 
of approaches to relational query language design have been developed 
which provide a powerful and flexible mechanism with which to retrieve 
data (Chamberlin, 1976) (Crawford & Macleod, 1978).
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To produce an INGRES data base with this data several issues had 
resolved.

an unordered two-dimensional table 
rows are identical.

It has been observed that certain collections of 
properties in updating than

The theory of normalization provides

Testing of the INGRES 
ing of 3183 documents from Communications 
ing Machinery covering a period of 
data was ;
ing of the following fields:

a ’’flat 
relation. 
using a 
description of an article, 
tional form. This decomposition process

forms which provide 
of a database.

relations have 
better properties in updating than do other collections containing the 
same data. The theory of normalization provides a rigorous discipline 
for the design of relations that have favorable update properties. The 
theory is based on a series of normal f"™’ which provide successive 
improvements in the update properties

TITLE—Title of article
ABSTRACT—Abstract as in journal
JOURNAL—Journal name and month, year of issue 
AUTHOR Author names, inverted, separated by ; 
KEYS Keywords included with the article 
CATEGORIES Computing Reviews categories 
END—Termination line

Intuitively, a relation is an unordered two-dimensional table in 
which each row represents a tuple and no two rows are identical. The 
columns of the table are called attributes. Since a relation represents 

table”, it is clear that there can be no repeating fields in a 
Thus, we could not construct our bibliographic data base 

single relation with the attributes listed above as in our 
It is necessary to decompose this into rela- 

is called normalization.

system was done using a collection consist- 
j of the Association for Comput-

• i . -- twenty-two years, 1958-1979 Thi<?Th1±L1Im^ne-readabl* with each article^consist-

For our data, we could design a data base consisting of the^ fol­
lowing five normalized relations. Here we spec! yThe relation and 
followed by a list of attrrbutes in P^ent additional attribute, 
attribute names are largely self expla y ron,-pnrP 
docno (document number) has been included or con

CITATION (docno, title, journal, month, year)
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Each text field consists of 245 characters, [ 
total of about seven lines for each abstract.

few QUEL 
at the 
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The difficulties 
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fairly intuitive p 
relations being quite 
features of INGRES

bibliographic data
Normalizationto be inherent in the 

bibliographic data, with the resulting 
However, some 

cause of problems.

A further constraint was imposed by INGRES. A single attribute 
can be specified as a maximum of 255 characters, and the tuple width 
cannot exceed 498 characters. This places intolerable constraints on 
the handling of abstracts. The decision taken was to implement, for 
experimental purposes, an ABSTRACT relation containing two fields of 
text, as follows:

Once the design of the 
should be possible to load 
relational data base system. Here 
encountered.

encountered in building the
— --.j relational model.

Constraints Involving Textual Data

There are properties of bibliographic data that make it more dif­
ficult to work with than many other types of very well structured data. 
In particular, it is necessary to store a lot of textual data. And, m 
general, it is neither easy nor desireable to specify a limit on the 
number of characters that can be in, say, a title, or an author s name. 
Yet in INGRES the size, in characters, of all attributes, must be pre­
cisely specified. Thus, it is necessary to determine limits for the 
size of an author ’s name (35 characters) and a title (101 characters).

RETRIEVE <11,t of de,lred r 
WHERE one or more specified

, ■ me anoiv to our original data. For
how these relations app >tuple) in the CITATION rela- 

will be exactly one, but there may be more than one 
j document in the data > document, in the case of tnul- 
AUTHOR relation for any g

uthorship of documents.
relational data base is complete, it 
relations of the specified form into the 

further difficulties with INGRES are
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As a 
the 
this

Because 
tions, 
query
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clause.

RANGE OF C IS CITATION
RANGE OF A IS AUTHOR
RANGE OF K IS KEYS

12967
13172
12810
12132
11048
10258

deal of flexibility 
For example, the

exists in the 
following produces

RETRIEVE (C.title) 
WHERE C.docno = 12967

different
the names
example,

is:

Holt,A.
Holt,A.W. 
Holt,A.W. 
Holt,J.F. 
Holt,R.C. 
Holt,R.C.

needs 
Rather, 
further 
’’Holt”

assume that we want to 
number, say, docno 12967.title 

is expressed as:
list

In QUEL,

IS relation-name

an .
it is r-------

query so that the system will 
being applied. To do this 
interaction includes at least

—-i relation each attribute is 
use the RANGE 

one RANGE statement

INGRES data base is, in
13 necessary to qualify 

know to which
we

RETRIEVE (A.docno, A.name) 
WHERE A.name > = ’’Holt”

AND A.name < "Holta

Assume, for our examples, that 
the relations defined above:

This query illustrates another difficulty with the way 
in INGRES. The author’s entire name, last name 1\__ 
simply treated as a string of characters, 
strings in a particular 
avoided by specifying last

attribute 
statement. Every QUEL 
of: the form:

specification of the
a list of titles of

r text is handled 
followed by initials, is 

Thus we have to ask for all 
alphabetically ordered range. This can be 

names and initials as distinct attributes, 
but there is'akwardness associated with that approach as well.

In fact, while this may not be a very attractive way to state this 
request, it is an important point to recognize that all requests involv­
ing single relations will be of this same form. The user no longer 

commands to investigate authors, keyword lists, etc. 
of the relations and attributes must be known. As a 
the query to list all occurrencs of authors named
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the ACM in January, 1976.ofCommunicationsin thepapers
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This produces the response:

user

as away to facilitate the writing of our last

TITLESBY Holt,R.C.
Further details of retrieval will be presented at the conference.
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We can now write the 
query:

Comments on Prevention of System Deadlocks
SP/k: A System for Teaching Computer Programming

RETRIEVE (C.year, C.title)
WHERE A.name = "Holt,R.C." 

AND A.docno = C.docno

The 
system have led t 
powerful and flexible, ls not 
data must be Jaken inr that 

caken into account in the

Comm, of ACM”
■ ’’Jan” 
”1976”

As an. example of the use of macros, consider the following 
__ J query.

{DEFINE; TITLESBY $n; RETRIEVE (C.year, C.title)
WHERE C.docno = A.docno
AND A.name = ”$n” }

The is clearly some akwardness caused by the requirement that the 
know not only attribute names, but also the names of the relations 

in which those attributes occur. This difficulty may be partially over­
come by the definition of macros, permitting essentially the definition 
of new commands that are tailored to the needs of a specific user group.

following, obtaining the equivalent of our last

published

RETRIEVE (C.title)” 
WHERE C.journal = 1

AND C.month - 
AND C.year =

Queries involving attributes from more 
the use of a "join term" in the WHERE clause, 
attributes from two different relations by means 
the two relations may be joined together. L_ 
showing year of publication and title c--------
we write:

INGRES relational database 
the system, while in many ways 

to use for bibliographic 
characteristics of bibliographic 

the system.

than one relation require 
This term specifies the 
of which tuples from 

For example, to get a list 
of articles authored by R.C.Holt

conducted with the 
conclusion that 

convenient 
certain <'

design of
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