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Introduction

This paper presents the main features of an Online Pub-
lic Access Catalogue {OPAC) (5] called DUQ, which
stands for Dialogue between University Users and
Online SBN Database. DUO is the first [talian aca-
demic OPAC developed to provide direct access to the
co-operative online catalogue database of the Univer-
sities of Padua, Venice, and Verona to final users of
different university sites. The maximum distance be-
tween these universities is about a hundred kilometres,
also these three universities are all in the same region:
the Veneto Region that is situated in the North-East
of Italy. At present, forty-three libraries of these uni-
versities are cataloguing and updating the co-operative
catalogue database.

The online catalogue database has been created and
is currently managed by one of the software systems
which have been designed and developed under the
Italian National Project for library automation: the
SBN project (SBN stands for “Servigzio Bibliotecario
Nazionale”) [7,8].

SBN software systems have been developed to imple-
ment the same specifications in order to give the same
library automation functionalities to all librarians of the
libraries participating in the project. These software
systems have been primarily designed to interact with a
professional user: the librarian. Due to this, the func-
tionalities which have been made available are those usu-
ally carried out by the librarian himself, e.g. catalogu-
ing, acquisition, serials control, and subject indexing.

In a university environment, as that previously depicted,
it is not possible to envision all the different types of
end-users who interact with the librarian, or to continue
using only traditional cataloguing techniques (e.g.: card
catalogues) which make localisation of books and seri-
als available in different libraries within the same uni-
versity or from different universities very difficult if not
impossible. For this reagon in early 1989 the necessity
to launch a project for the development of a prototype
of an OPAC to make the SBN catalogue more easily
available to end-users was evaluated.
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In mid-1989 a two-year project for planning and devel-
opment of an experimental prototype of an OPAC for
university users was set up. At the beginning of June
1991 the OPAC prototype was available to university
users for experimental use. At present log and other
types of data concerning the interaction between user
and system are being collected in a systematic manner
in order to monitor the prototype and to consolidate it
into a tool satisfying end-user search requirements.

The paper is organised as follows: next section intro-
duces the main project scheme, afterwards the innova-
tive aspects of the architecture of the OPAC prototype
and also of the database used by the system to interact
with the users are presented. Querying and browsing
facilities are detailed introduced, and at the end some
considerations on future developments are given.

Guidelines of the Project

The OPAC design and development project has been
divided up into three main stages:

1. identification of end-user categories and analysis
and design of end-user requirements [11];

2. design of functional specifications of an OPAC for
university library end-users;

3. design and development of the OPAC prototype.

The first step to be addressed was dedicated to the
identification of end-user categories and to analysis and
planning of end-user requirements [11].

In order to identify the different end-user categories of
university library facilities, an initial analysis had been
carried out to schematically distinguish these categories:
students, PhD students, researchers, and professors. Af-
ter completion of this first target, it was decided to un-
dertake the analysis and design of the end-users’ require-
ments by means of interviews. A representative sample
of the identified end-user categories was designated, and
the corresponding interviews were carried out.

During selection of the sample, the end-users’ disci-
pline of interest was taken into consideration because
it was necessary to find out the different possible end-
users’ search attitudes according to the specific subject
of study: humanitary studies, law, science or engineer-
ing. It was decided to add to the sample some librarians
who work in Faculty libraries, due to the fact that gen-
erally this type of librarian often supports students in



their document searches, therefore it was necessary to
include their experience of students’ information search
attitudes also.

The results of this work have been fully reported in [11].
We report here those results which have directly influ-
enced the architecture of the prototype.

Results have shown that in order to identify the end-
users’ search attitudes it was important to find out:

e the state of development and settlement of the sub-
ject of study;

o whether the end-user is engaged in applied or the-
oretical research work;

o whether the subject of study is of interdisciplinary
nature or not;

e the necessity to use documents coming from one
or more countries (i.e. for some ancient histor-
ical studies the references are almost all written
in one language and come from one single coun-
try, whereas for computing science studies the doc-
uments come from various different countries);

o the speed of document obsolescence.

End-user requirements that have emerged from the in-
terviews are as follows:

e the end-users’ expectations in terms of system in-
teraction are similar to those of present-day on-line
database query languages typically used for second-
generation OPAC document attributes and for sub-
ject searching [4];

e the use of a unique, controlled vocabulary for sub-
ject indexing seems to be quite difficult, due to the
past usage of specific indexing language at library
level;

e the interest in searching through university hibrary
databases seems more interesting for interdisci-
plinary and applied study subjects;

o all end-users expect data concerning the presence
and availability of documents in the library system
to be accurate.

Taken into consideration these results on user require-
ments, these have been set out as guidelines for the plan-
ning and implementation of the OPAC database and
system [1}:

o when the project will be fully operative the end-user
will only have to interact with one single software
interface in order to make use of different infor-
mation sources, therefore the OPAC tool needs to
be implemented for operation through the same in-
terface used to access other tools such as on-line
databases, local CD-ROMs, e-mail sources, etc.;

s the OPAC tool needs to be modular, in order to
permit expansion to be carried out in the future to
introduce new capabilities;

e the design of the database and of the software tool
needs to support different subject indexing proce-
dures [15);

e end-users need to have a user-friendly and “intelli-
gent” interface {2];

e the end-user must be provided with the possibility
of printing out search results employing the stan-
dard approach used for producing bibliographies or
lists of references, as well as to retain his or her own
search strategies;

e mechanisms for storage of useful data coming from
search sessions have to be included for subsequent
evaluation [6,10,12];

e it will have to be possible to use the OPAC tool
from any terminal of the computing network in the
universities, that is the use must not be restricted
to graphics or other specific terminals.

System Architecture

This .section presents the architecture and characteris-
tics of the OPAC database designed to implement the
project guidelines introduced in the previous section; it
is important to bear in mind that one important target
of the OPAC database design was to avoid data dupl-
cation logically integrating SBN and OPAC databases.
This is an innovative aspect of this project, because at
present it is quite common to see OPAC implementa-
tions operating on specific databases which duplicate
that data of the cataloguing database which is consid-
ered informative for the end-users.

It is imperative to recall here that the main feature
of the SBN database is to contain data for adminis-
trative and cataloguing purposes. Because of this, all
query access operations that have been implemented
by the SBN software permit a pre-defined access only.
This means that it is not possible to obtain textual at-
tributes through single words or of single word expres-
sions connected by Boolean operators (post-coordinate
access [9]).

Among the items available in the SBN schema, only
these have been deemed useful for construction of the
OPAC database:

e the title;

the “nature” (or type) of title;

e the terms of the controlled vocabulary, developed
by the National Library of Florence, directly related
to the document title;

e classification subject headings directly related to
the title;

o name(s) of document author(s);
e document language;

e the country in which the document was published;
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» date type and date of publication;
e the type of publication.

Document abstracts and indexes, or any other form of
semantic representation of document contents are not
included in the SBN database, so it was not possible to
base access operations on a “by content” principle de-
signed for the OPAC on this data.

The architecture of the OPAC database was focused on
making OPAC information retrieval [13,14] capabilities
as efficient as possible; for this reason it was necessary
to program the database and the software to work effi-
ciently for words and terms access operations on the tex-
tual data 3] of the SBN database which have been previ-
ously mentioned. Since the SBN database does not con-
tain specific data for word searching in the textual docu-
ment attributes, it was necessary to decide how to make
the necessary data available in the OPAC database.

We decided to avoid a total duplication of the SBN files
and we physically designed the OPAC database to log-
ically include a controlled vocabulary in order to make
efficient access to the textual attributes of the SBN
(or cataloguing) database. The software tool which is
used for management of library functions makes use of
the ADABAS database management system and of the
primitives of the NATURAL language; the primitives of
textual access are made available by a TRS product. All
these three software products, that is ADABAS, NAT-
URAL, and TRS are property of the SAG Company.

One important engineering problem to solve was that
concerning updating of the OPAC database which needs
to be done in sequence with the SBN database. We
adopted the solution of accessing the OPAC database
for search purposes only; after a query has been formu-
lated and solved, the OPAC prototype accesses the SBN
database in order to make the bibliographic data avail-
able to the end-user; in this way the bibliographic data
displayed to the end-user is always consistent with the
most recent SBN database updates.

The most difficult task in the development of the OPAC
prototype was the construction of a controlled vocabu-
lary [9] in the multi-disciplinary and multi-language en-
vironment of university library systems in order to pro-
vide for the advanced and sophisticated searching capa-
bilities reported in the next section.

The controlled vocabulary is predominant to the func-
tioning of the prototype and is generated and main-
tained by means of the TRS primitives. The data man-
aged for each word includes:

L ]

the word itself;

the word written backwards (i.e., for the word “vo-
cabulary” for example, the sequence of letters which
is maintained is “yralubacov”);

word root(s);
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e word aspect(s), where by the term aspect we mean
the role the word plays in the dictionary; one aspect
used in vocabulary construction was: “stopword”,
that is a word not considered useful in the gener-
ation of the OPAC database and which cannot be
used in query formulation (e.g., some words often
considered as stopwords in English are: about, as,
but, for, of, the, with); another aspect which has
been used in the construction of the database is
the language of origin of the word: to each word
we associate its language; with this information it
is possible to design the partitions of the complete
vocabulary for the different document languages in
order to manage a multi-lingual document collec-
tion; and

e word synonym(s).

Querying and Browsing Capabilities

The capabilities of the prototype can be grouped into
three main classes:

1. query formulation and searching, with presen-
tation of available data relating to retrieved docu-

ments,
. retrieval aids,

. help facilities.

1. Query formulation and searching

DUO implements two different techniques for end-user
interaction: the first way is intended for inexperienced
end-users who have never used the tool before or who
will use the system only occasionally; the second type of
interaction has been designed for end-users who use the
system regularly or already have experience in on-line
database query operations.

In the first interaction method the end-user is guided
through his or her query formulation and searching by
a sequence of self-explaining menus with fill-in masks;
the second method lets the user employ Boolean opera-
tors for query formulation and searching; in both ways
the end-users have direct availability to innovative re-
trieval aids and help facilities of DUO.

At present the retrieval process consists of two different
steps: the initial search and subsequent search opera-
tions. While the initial search asks the end-user to make
a “blind” query formulation, the subsequent search op-
erations start after the end-user has examined the doc-
uments retrieved in response to the previous query.

The initial query formulation reveals three possible
searching techniques, depending on the kind of infor-
mation which is needed by the end-user and also on the
data he or she has concerning the documents he/she
wants to find:

a) searching through a specific document attribute;

b) searching for a set of documents which all have the
same value of a specific document attribute;



¢) subject searching.

One of the scopes of our prototype is to investigate
new solutions for subject searching in Italian Univer-
sity libraries. With this aim in mind, in the prototype’s
current version, though it is possible to perform search
operations on a specific document attribute, the par-
ticular structure of the OPAC database allows search
operations using all the document attributes of the cat-
aloguing description concurrently, and the cataloguing
description can contain any semantic data.

The end-user can ask the system to find one or more
words anywhere in the textual segments within the
OPAC database: this particular retrieval behaviour is
typical of someone who has a subject in mind on which
he or she needs information, but does not know the spe-
cific title of an actual book or publication dealing with
that subject.

The logical textual segments which have been created
for subject searching using all the document attributes
of the cataloguing description concurrently are:

e the document’s author’s name;

o title;

the controlled vocabulary developed by the Na-
tional Library of Florence which is used in subject
indexing; in the foregoing the expression: “subject
headings” will be used to refer to this controlled
vocabulary;

e classification subject headings, and

e the publisher’'s name.

The document author’s name allows free text searching.
The option for word searching on the author’s name
is particularly important for author’s corporate names.
The cataloguing rules defined in the SBN database con-
sider the pseudonyms and the acronyms of an author’s
name in a special way: they are linked to the au-
thor’s name in the authority file but they are not linked
with the documents related to the author. The OPAC
database puts together in the same textual segment all
the words which form the original author’s name, the
pseudonyms and the acronyms, maintaining the Inter-
nal Sequence Number (ISN) of the record in the SBN
database which contains the full, original author’s name.
The prototype is able to find all the author’s works
even if a query formulation contains a pseudonym or
an acronym.

In the SBN database the titles are related to each other
in a hierarchical structure or at an equivalent level (i.e.
titles which are related to each other), depending on the
nature of the title. Let us give an example: a monograph
can be related at a higher level due to the monograph
title’s relation to the title of the collection it belongs
to; the same monograph can also be related to a title
in its original language version. Among all these titles
only the monograph title is linked to the physical book
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it represents and to the circulation data (data concern-
ing its availability, etc.). The prototype again gathers
all the words which form the titles related to the one
linked to circulation system and puts them in the same
textual segment. In this manner the hierarchical order
is lost but the set of words which could directly lead to
data in relation to availability of the actual book is en-
riched. This operation is justified also by the fact that
these hierarchical links which have some meaning for the
library staff are generally unknown to the end-users of
a library.

The subject headings also have hierarchical links: one
subject heading can be linked to a title as well as to
other subject headings. As for titles, these links set on
different levels are smoothed down onto same root level
of the tree of relationships. The same operation has also
been done for the classification subject headings. These
links differ from those of the titles, because they mainly
depend on the subject matter of the document and the
descriptions relating to contents in the hierarchy become
more and more specific as we move down to the lower
levels. It can be useful for end-users to be able to view
the hierarchy of subject headings or navigate along the
classification subject headings tree: this is still possi-
ble on the original file of the SBN database. In fact,
the files created within in the OPAC database are com-
plementary to the original ones of the SBN database:
while the former improve the possibilities of retrieving
a set of relevant documents, the latter assure navigation
throughout the linking network involving titles, subject
headings and classification subject headings.

The library staff of the library system at the Univer-
sity of Padua is not forced to adopt a common, sole,
subject-headings and classification scheme which would
be unique for all the libraries, but there is sufficient free-
dom of choice of a method which is semantically closer
to the specialised documents of each library. This can
be an advantage for the end-user who is searching in
a specific library collection, but it becomes a disadvan-
tage when an end-user wants to run a subject search
throughout the entire collections of one or all of the uni-
versities in the Veneto Region. The solution which has
been implemented in our prototype involves use of the
classification subject heading terms just for their very
meaning, but providing the OPAC database architec-
ture with multiple logical segments in order to distin-
guish different classification systems.

Also for the publisher’s name a specific segment is pre-
pared following the rules used for creation of the au-
thor’s name segment. It is therefore possible to con-
duct a free, text-search operation also on the publisher’s
name.

The initial search can be constructed specifying in the
query some precise values of document attributes, such
as data concerning publication, language of publication,
or the particular library in which the end-user wants to
look for the documents.



The initial query can also be constructed in an entirely
different way in order to make it possible to set up the
database for subject searching operations combined with
a deterministic query on one or more specific document
attributes. This retrieval method is not normally used
by end-users in initial search operations, owing to the
fact that it supposes that the end-user knows exactly
what he or she is looking for. This possibility can how-
ever become very useful in subsequent search operations:
in fact, the structured attributes of cataloguing data,
language and library can be used by the end-user as
“filters” to reduce the number of documents retrieved
by the initial or previous query.

If the initial query retrieves one or more books, the pro-
totype lists the results in two steps:

1. concise descriptions of all retrieved titles;
2. extended description of each title in the set.

The end-user can select one or more titles from the con-
cise list (step 1) and obtain the screen display of all
pertaining data (step 2): information concerning the
complete bibliographic description and the description
of related titles, the subject headings and the classifi-
cation subject headings, the names of all the libraries
which have the book or that have just ordered it can
therefore be obtained.

The prototype gives three different print options for
printing out data concerning the documents retrieved:
a) a concise data printout of all retrieved documents;
b) a concise data printout of some documents chosen by
the user;

¢) a concise data printout of all or some of the retrieved
documents which is made following a few specific bibli-
ography construction rules.

2. Retrieval aids
The retrieval aids are: on-line dictionaries, and retrieval
path history.

The on-lsne dictionary feature has been provided for in
order to support the end-user in the formulation of the
query and during browsing, because one on-line dictio-
nary gives a further possibility of finding exact access
points within the vocabulary of words and in the list of
pre-defined codes.

Specific on-line dictionaries of words are available for
words contained in the: title, document author’s name,
subject headings, and classification subject headings.

When an end-user selects a word in one specific dictio-
nary, the word is first searched for within the selected
segment: if it is not found in that dictionary, DUO au-
tomatically checks if it exists in any other textual seg-
ment, if so, the relevant dictionary is then displayed to
the end-user.

When the word is entered by the user of the system, a
stemming algorithm performs an automatic truncation
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of the word which is sought and lists the set of words
beginning with that stem, each one with the number of
occurrences in the titles. If the end-user selects one or
more words from the dictionary, the system formulates
the equivalent query in the syntax accepted by the sys-
tem.

The retrieval path history feature provides information
on the end-user’s individual interaction history with the
library catalogue database. This feature is available at
any moment during the interaction: it gives a text dis-
play of previous queries and the number of correspond-
ing titles which have been retrieved. As for the other
features of the prototype, the retrieval path history is
currently under further development and will give the
end-user the possibility to restart a new search oper-
ation from a particular set of retrieved documents in
response to a previous specific query.

3. Help facilities

The prototype has been designed to be user-friendly;
due to this feature, except for the difficulty of under-
standing the meaning of Boolean expressions in the
query formulation, all the options are easy to use and
they are always followed by help messages.

As has been previously underlined, the DUO system
must be made directly usable by untrained and inex-
perienced users. Help facilities are therefore very im-
portant, because they have to teach end-users how to
use the system while they are using it.

Two types of on-line help options have been provided
for in the prototype:

a) specific contextual help;

b) general help on prototype use and features.

Many help messages also give examples of use of the pro-
totype's facilities. Also some sort of monitoring on in-
correct attempts of the end-user has been implemented
in the prototype; in fact, after a series of subsequent
errors made by the end-user during interaction with the
system, the help facility gives advice for an alternative
search strategy.

The help messages can always be requested by the end-
user. At any rate, in certain circumstances the help
messages are automatically displayed by the system; for
example, if the end-user makes use of a specific proto-
type feature for the first time, the system prompts a
contextual help message.

Further Developments

The prototype has been made available to users starting
from June 1991; general impressions and initial logging
data are currently being collected for subsequent anal-
ysis. Evaluation tools of the suitability of the features
provided in the prototype and efficiency of the chosen
software tools are presently under way.

In parallel with the planning of the prototype evaluation



tools, we are at present designing new features to imple-
ment in the next version of the prototype, two of these
new features will be: automatic selection of alternative
retrieval paths when the set of retrieved documents is
empty; in “subsequent search” operations it must be
possible to get the system to find other documents sim-
ilar to that (or those) just retrieved.
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