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Abstract libraries in terms of the available information, both in-for
mats and in extension. There are many kinds of libraries:
The field of digital libraries has been attracting a lot of among them those on newspapers are quite important be-
research efforts during the last years. Many interesting cause newspapers represent a detailed report on the tultura
projects have been started, dealing with the various openheritage of a country. Moreover, since newspapers are not
issues arising in the field. However, no project has specif- always easily accessible, special clipping archives wese ¢
ically taken into account the problem of building a digital ated in the 20th century. In these archives specialists se-
library of newspaper clippings. Itis well known that a huge lect, cut, and index articles, making them available to peo-
part of cultural knowledge is stored in the newspapers of ple interested in newspaper information. The wide range
yesterday. Since newspapers are not always easily accesef subjects treated in newspapers and the great number of
sible, special clipping archives were created in the 20th different newspapers made it necessary for these clipping
century. People interested in newspaper information ben- archives to focus on particular topics. Even in the future
efit from these archives because the work of selecting, cutwhen nearly all newspapers will have online editions with
ting and indexing articles is done by specialists. In ordert online archives attached to them, clipping archives wiill st
maintain their important position in the information mar- be important. In order to maintain their important position
ket, clipping archives should be able to integrate their-spe in the information market, clipping archives should be able
cial skills (such as professional knowledge and experienceto integrate their special skills (such as professionaitno
in gathering and treating newspaper information) into the edge and experience in gathering and treating newspaper
new technologies of the information society. The EU-fundedinformation) into the new technologies of the information
LAURIN project will carry out the preliminary work neces-  society, shifting from the “analogue” clipping archive te i
sary for an efficient and smooth shift from the “analogue” “digital” successor.
clipping archive to its “digital” successor. In order to eft- Compared with book-oriented digital libraries, clipping
tively accomplish this hard task, theauRIN Consortium  jibraries are more wide and unstructured, since there dre no
has gathered a Signiﬁcant number of |ibrarieS, which are Specific standards to collect and C|assify newspaper C“p_
acting as final users and test sites and are continuously driv pings. The subjects and content of a clipping are completely
ing the system design and development with requirementsheterogeneous, as the origin of a clipping is: it could be
suggestions, testings, and criticisms. This paper present 5 small article, some photos with some text as caption, or
the LAURIN design methodology, the main user and orga- g whole article with several diagrams and photos spanning
nizational requirements for a clipping digital library, @ several pages. Given this diversity, it is extremely difficu
the overall architecture of theAURIN system. to come up with a general clipping catalog system, whereas
many specific clippings can be retrieved in a library sys-
tematically interested in some subjects or in a library that
1 Introduction institutionally collects and catalogs newspapers.

Digital Libraries basically store materials in electronic
The terms “digital” and “library” have been very often format to be then accessed and possibly manipulated by dif-
coupled together in the last years. Digital libraries stoul ferent kinds of users, very often connected via the Internet
represent the evolution and extension of traditional ptafsi  Thus, it is fundamental to develop both the infrastructure



and the user interface to effectively access the informatio Requests can be formulated in any of the languages sup-
via the Net. The key technological issues are how to searchported by the system (currently English, French, German,
and how to display desired selections from and across largdtalian, Norwegian, Spanish, and Swedish) and the system
collections [9]. Effective interfaces for text-based imf@- will provide translations for the purpose of keyword and
tion systems are high priority for users of these systems.content based search. Finally, the users will have at their
The interface must support a range of functions including disposal a rich set of help mechanisms, directly accessible
query formulation, presentation of retrieved information from everywhere during the interaction session.
relevance feedback and browsing [4]. To fulfill the above requirements, theaURIN system is
LAURIN (Libraries and Achives Collecting Newspaper organized aroundeentral nodewhich is connected via the
Clippings_Uhified for their Integration into Mtworks) is an Internet to a set dbcal nodesone for each participating li-
EU-funded Projeétinvolving seventeen participants from brary. The digitalized clippings and their full-text (obtad
several countries, including two software companies and avia OCR) are stored in the local nodes, together with a local,
large group of libraries that want to make easily available possibly personalized, copy of the Thesaurus. The central
and give wide visibility to the large cultural heritage they node contains indexing data about all clippings stored in
collect and catalog daily. The high number of users/lilmmri  the local nodes, and a centralized copy of the multilingual
involved in this project gives the opportunity to spread cul Thesaurus with globally validated entries. A constant flow
ture and information to a wider public by means of the In- of information from the local nodes to the central node en-
ternet. LAURIN has two major goals: sures that the latter is up to date. We refer to Section 4 for a
more detailed description of the system architecture.

1. To set up a network of eleven European libraries  Concerning objective 2, the integrated Thesaurus system
and archives collecting newspapers and clippings, andwill support librarians in indexing and handling the clip-
make the network accessible via the Internet. This will pings. This will facilitate both the librarians archivingta-
guarantee that European citizens have easy access to @ and the access on a local level in a previously unknown
general index of all collected clippings and to the dig- fashion.
italized clippings themselves. Users will be supported  |n this paper we present the design methodology, the
by several tools and effective search mechanisms. Thepyerall architecture and the main functionalities of thesk
LAURIN network will be the pilot for an European Rrin framework. The paper is organized as follows: Sec-
network, connecting a large number of libraries and tion 2 summarizes the state of the art in the field of digital
archives spread over Europe. clipping archives; Section 3 introduces theurIN design

methodology and reports the user requirements; Section 4
describes the overall system architecture; Section 5ldetai
the systems main functionalities; finally, Section 6 summa-
rizes the lessons learned from the project development and
describes future work.

2. To provide a generic model to be used by individual li-
braries for scanning, digitalizing, storing, and indexing
newspaper clippings, and making them accessible via
the LAURIN network. A scanned image of each article
as well as the full text will be prepared for storage and

retrieval.
2 Related Work
Concerning objective 1, since many users are ill

equipped to translate their search requirements into pre- While in the literature there is a huge amount of research
cise queries, and they often prefer to use browsing as reproposals and projects dealing with digital libraries imge
trieval strategy, the hURIN interface will offer, besides tra-  eral (see e.g, [6, 15, 12, 5, 13, 11]) only few concentrate
ditional keyword based search methods, also the posgibilit explicitly on digital libraries of clippings. The Histowdt

of browsing the clipping collection by argument, organiz- Newspaper Digital Library project [1] shares witiURIN

ing the document space in a manner that is readily under-the objective of digitizing and doing OCR on (historical)
stood by users. Such activity will be supported by the use newspapers. However, the focus is not, as KURIN, on

of anintegrated multilingual Thesaurysvhich plays acen-  providing distributed access to the collections, but natime
tral role in the LAURIN system. The user will see a unified developing rich meta-models to capture the complex struc-
search space and therefore s/he can ignore the existence @fires of newspapers.

different information sources, i.e., libraries. Howeww&he Among the distinguishing features of digital clipping
will also be able to select a library on demand, based on thearchives we have that users of these archives are typically
description of its characteristics, in order to restriat/his interested in articles in the original form in which they ap-

attention to specific topics covered by a certain libraryonl  peared in the newspaper. As a consequence, not only the
Telematics ~ Program, Libraries  Project  LB-5620/a, full-text of the clippings and the images possibly assedat
http://1aurin. ui bk. ac. at/ with the text must be stored in the archive, but also a picture




of the scanned version of the original newspaper page (actuareas for research. A significant challenge for digital li-
ally of the rearranged columns of single articles). Sinee th braries is to allow the users to grasp in an effective and
stored picture must have a resolution which is sufficiently friendly way, the huge, ever growing, and diverse informa-
high for obtaining a good quality printout of the article, tion on the Internet.

this requirement poses particular challenges with respect The necessity for a more comprehensive understanding
to data storage. Additionally, the information associated of user needs, objectives, and behaviour in employing dig-
with clippings may differ from the usual one stored in digi- ital library systems is stressed repeatedly in new projects
tal libraries. For example, the author information, whish i as the basis for designing effective systems. In particular
mandatory in traditional archives may be irrelevant or even recent proposals mainly deal with the following aspects of
missing for clippings. Moreover, particular attention rus user interaction:

be devoted to the copyright issue, which is quite different

for newspapers than for books or journals, and differs from e multi-language access to digital libraries and archives;
country to country. URIN will specifically address the

copyright problem, although we do not deal with it in the ~ ® integration of many different services, where informa-
present paper. tion search is just a subpart of a more complex task;

From this point of view there is no related work to di-
rectly compare BURIN with. Thus, a deep analysis was
carried out (a complete report is in [2]) involving exist-
ing general-purpose digital libraries and newspaper ageshi
(e.g., Library of Congregs NY Times Archiveé, National
Archives and Record Administration (NARA)as well as
related projects from both research and industry (a signifi-
cant subset of the projects we reviewed may be also fo””diterative query refinement is described in [7].

in [14]). ) ) ) Another key issue addressed by theurIN project is

As we said before, assuring an easy and effective ac-the distributed nature of the collection of clippings. A-dis
cess to_the sto_red (;Ilpplngs is the key-point of theuk tributed query system for preexisting library catalogs and
RIN project. Since it is almost always true that the only stryctured databases (storing bibliographic data), based

part of a system the user sees is the interface, we concenyp ad-hoc query language, has been developed in the HARP
trated the above analysis mainly on the different intedace project [8].

and interaction styles offered to the user. Unfortunately,
user interfaces encountered in the digital libraries, isesh
and electronic journal editions that have been considered,3 The LAURIN User-Centered Approach

almost look the same. They allow the user to access cata-

logs by submitting queries through HTML fill-in forms, and In this section we describe the characterizing features of
in most cases offer the choice between “simple” and “ad- the LAURIN project deriving from the central role of the
vanced” query modes. The “browsing by argument” func- user. Specifically, we introduce the design methodology,
tion is almost always offered, and links to other library-cat the taxonomy of the system classes of users, and the user
alogs are often provided. The bibliographic search seemsrequirements with respect to (1) the user interface, (2) the
to be usually considered a quite easy task, which does notavailable indexing mechanisms, and (3) the searching meth-
deserve very sophisticated user interfaces. ods.

During the last years, digital library systems have not
made many efforts to solve the user-interaction problems.3.1 User-Centered Design Methodology
Only recently, new projects (e.g. University of Stanford

and University of Michigah DL Projects) are developing a Aiming at producing a highly interactive system, the
more complex model of information-seeking tasks. Display LaurIN project is being carried on by following a rigor-

of information, visualization of, and navigation through qus “user-centered” design methodology [10], so that the
large information collections, as well as linkages to infor envisioned solutions are really driven by the user needs and
mation manipulation/analysis tools can be identified as key requirements. Note that this kind of approach is partidylar
appropriate for lAURIN, given the high number of libraries

2http://1cweb. | oc. gov/ involved in the project, playing the double role of end-gser
Shttp://ww. nytimes. com :

and test sites
4htt p: // www. nar a. gov/ ) . . .
Shtt p: // waw di gl i b. st anford. edu/ di gl i b/ The methodology comprises the following basic ac-

Shttp://http2.sils.unich. edu/ UVDL/ tivities: (1) understanding and specifying the context of

e easy refining of results and revisiting of search process.

For example, the expansion and refinement of queries
based on lexical relationships between documents, which
are automatically extracted from the document collection,
is addressed in [3]. A prototype implementation of a gen-
eral user interface paradigm which is capable of modelling




use; (2) specifying the user and organizational require- External usersare users who access the system, inde-
ments; (3) producing design solutions; (4) evaluatinggtesi  pendently from the location of the nodes, to submit a query
against requirements. and, hopefully, get an answer. They can operate directly
According to such activities, the first step of the de- through an application or indirectly through the librargfét
sign team was to produce a questionnaire to be filled by There are various categories of external users, as the ques-
the LAURIN users. Generally speaking, the questionnaire is tionnaires have demonstrated: casual users, student users
one of the key techniques adopted in user-centered projectsand expert users. &asual useiis a user who is not very
For LAURIN, the analysis of the users’ questionnaires was skilled in searches and is not very accustomed to libraries,
a very hard task, given the many differences existing be-so s/he seldom needs to express a precise query concerning
tween the different libraries. For instance, all partitiipg specific clippings, but s/he may need a fast search on broad
archives use their national languages for indexing and somghemes. Astudent useis a user who needs a deeper search
use vernacular names for geographic terms. A main prob-in the universe of clippings for specific and particular rea-
lem turned out to be the handling of transliterations from sons, so s/he needs an easy to use and highly selective inter-
non-Roman alphabets, since most of the libraries have noface. This kind of user often browses a set of clippings and
common rules, and sometimes the handling depends on theearches by restricted categories, following a not-sadbro
origin of the source. Therefore, inAURIN the analysis  subject. S/he typically needs to incrementally refine higr/h
of the guestionnaires has been integrated with direct-inter query. Anexpert useris normally a user accustomed to a
views and expert analysis, in order to fully characterize th library, who can spend time to learn the best access paths to
context of use as well as the user and organizational require information and needs very selective queries.
ments. Internal usersare part of the library staff who operate
With respect to the second step, it is worth noting that on the system to accomplish the following tasks: (a) to ask
even if the introduction of BURIN had a substantial impact queries (in this case they embody the role of external user);
on the workflow of basically all users, they were ready to (b) to input clippings; and (c) to administer the system. The
do extra work and encounter initial difficulties in light of main task of the internal user is clipping input, that is,rsca
the envisioned benefits. ning, OCR-ring and cataloging of clippings. This activity
Then, a first draft of system functionalities, accompanied is performed only on local nodes (see Section 4.2). Some
by preliminary mock-ups of the user interface, has been pro-internal users, playing the role of system administrators,
duced and administered to the users in order to get theirare also allowed, through a password protected interface,
feedback. In IAURIN we got very interesting suggestions to deal with the inner part of the Central Node (see Sec-
starting from the very first prototypes. For instance, when tion 4.1). In particular, the system provides an interface t
the librarians were asked to list requirements for the query periodically validate new Thesaurus entries, coming from
interface in the analysis phase, they basically concesttrat  the local node clipping classification.
on query mechanisms based on keywords, and/or avail-
able information on authors, date, newspaper, etc., and/oi3.3 System Requirements
thesaurus-based search. The various access modalities wer
differentiated based on the user’s skill (casual, expést).e In this section we describe the user requirements with
However, while evaluating the first paper-based prototype, respect to the interface and the system functionalities, as

they asked for other access modalities, such as “access byhey emerged from the questionnaires filled by the users.
collection”, meaning that there is more emphasis on the sin-

gle archive. Also, they required the possibility of browgsin
and making a “virtual tour” through the selected archive, al
though browsing was not considered a good access modalityThe list of requirements is divided in two parts: those con-
in the analysis phase. As a consequence of such a feedbackerning the query expression activity and those concerning
changes have been made to the system design, producing the result display activity. As for the query expressiom th
new set of solutions, to be again discussed with the usersmain requirements of the interface are as follows:
coherently with the iterative nature of the user-centeied d
sign.

3.3.1 User Interface Requirements

simple use;

incremental query refinement;

partitioning and visual navigation in data space;
multi access paths;

window and icon based interaction.

3.2 User Classes

A main distinction can be operated among users of the
system, classifying them in two broad categories, namely The query is supposed to be formulated as follows: give
external and internal users. me all clippings abousomething The “something” part



must be defined in a way that produces valid results (low sections, etc. It corresponds to the Prime Index plus the
noise in results), which can be incrementally refined, and Bibliographic Index and can be a valid help to make a rough
must be simple to define by an average user (not extremelyrefinement on the search space. The keyword-based classi-
expert on the clipping collection or “casual”). fication corresponds to the classical one that is available i
A multilevel visual interface may satisfy all above needs. every free text searcher. Here this kind of classificatiog ma
Every level must be more specific than the previous one andbe used in two search schemata: in the classical way, i.e., to
offer a higher number of options so as to guarantee a finerfind out all clippings containing the selected keywords in
selection. As for the result display, the requirements (seethe full text (or a combination of them through AND and
below) are also satisfiable by a reasonably sophisticated vi OR connectives); and searching in the space of the clipping
sual interface: prime characteristics, looking, for example, for all thip-<l
pings containing the keyword in the title AND the key-
word y in the name of the newspaper. A semantic context
may be suitably adopted to limit the meaning of every key-
word used in a search; moreover the scope of the search
can be enlarged searching the same keyword in different
languages or searching for synonyms and/or more abstract
keyword. Obviously, in this context the role of a Thesaurus
. . comprising several languages is critical.
3.3.2 Indexing Requirements A free index based classification can be seen as a seman-
These requirements come from internal users, i.e., librari {ic context classification arbitrarily imposed by someame t
ans, who have to index the clippings to be stored as part of Set Of clippings. The classical example is the set of di-

simple use;

data clustering and partitioning;

visual navigation in the data space;

multi views: different views of the same data consid-
ering diverse data characteristics;

e window and icon based interaction.

their daily activity. rectories built by a journalist. Every directory is clagifi
The following indexing mechanisms have been devised under a subject and is filled with clippings related to the
by the librarians: subject. In this case, the collection follows a completely

personal classification, which the system could enforce and

e Prime Index is the basic information on clip- preserve, for historical and practical reasons.
ping/article that otherwise will be lost during the
clipping process (name of newspaper, page, rubric,
date, ...); 3.3.3 Searching Requirements

¢ Bibliographic Index basic bibliographic information
on clipping/article (author, title, subtitle, text type of
an article).

e Keyword Indexis an association of known terms from
the Thesaurus with clipping/article which is automati-
cally generated from the article full-text;

e Content Index is an association of clipping/article
with normalized terms from the Thesaurus resulting
from a human content analysis of the clipping/article
(that can use as a starting point the automatically gen-
erated terms of the keyword index);

A set of search fields has been devised analyzing both the
user requirements and the partner library catalogs. The ba-
sic search fields include title of the article, author, vasio
information on the newspaper, multilingual keywords, in-
volved people, place, institutions, historical period, the
domain of these fields could be defined in advance (e.g., text
type or language) or incrementally through the insertion of
new clippings. The user is helped to choose among a set
of alternatives, if the number of elements in a domain is
not too high. Concerning domains that are too crowded,
e Free Index is an association of clipping/article with “ke’. €.g., mVOIVEd. people, it .ShOUId be pos§|ble to soet th
subiect headinas that are not part of the Thesaurusava'lable values in alphabetic order allowing the user to
resnljlting also f?om the human é)ontent analysis. The search/browse among them entering the first digits of the
terms in the free index are candidates to becorﬁe neWsearched item and/or browsing a first subset of items start-
entries in the Thesaurus ing with the same digits. Moreover, the system should pro-
e Full-text Index is a cohputer based retrieving of vide the user with a Thesaurus browser, allowing for hier-
all normalized terms in the clipping/article (including archlcal navigation among ter.ms.“ As an"exgmple, _the user
terms that are not in the Thesaurus), generated an ill be able to select the location “Rome”, either using the

maintained by a full-text information retrieval engine alphabetical order of “Rome” within a subset of the geo-
y gine. graphical Thesaurus data, or following the path “Earth

The above indices are used in developing different clip- Europe— Italy — Rome”. Every domain must be multilin-
ping classifications. The clipping main classification refe  gual, that is every element must be translated in the corre-
to the syntactical basic information associated with a-clip sponding word in every language involved in the project.
ping, i.e., newspaper name, language, author, newspaper Not every field has to be used during the classification



process of clippings in every library. Every library canrtai  information from the local nodes towards the central node,
lor the list to its best needs and preferences. Also the usemupdating the central database with new clippings and new
may decide the completeness level of a query offered bythesaurus entries. Periodically, the thesaurus adnanistr
the interface, selecting the voices s/he really needs,tadop tors validate the proposed thesaurus entries and the tentra
ing a sort of user profile. The system itself can propose node propagates such validations towards the local nodes.
various standard sets of fields to ask queries, like simple,When a user formulates a query, the central node tries to
moderately refined, refined, advanced refined. The userobtain the result using the central data, involving the lloca
should have the capability of refining previous queries and nodes only when specific full text based queries are issued
save them for later re-use. Finally, the questionnaire an-or the clipping images are requested. The central node is in
swers pointed out a high level of interaction when external charge of collecting the answers coming from local nodes
users issue queries to the library staff, sometimes folilbwe and presenting the final result to the user. The central node
by browsing through the library index categories. Thus, contains a Z39.50 [16] interface as well, which allows for
browsing is a search mechanism which has definitely to acting as a Z39.50 server, exporting alllRIN summary
be supported by the interface. A mixed querying/browsing data. Depending on local hardware/strategical issues, eac
mode should also be supported, where the user asks a coardecal node may be directly queried by the end users through
grained query and then browses the result to refine it. a Web interface and/or a Z39.50 interface.

Additionally, the analysis of the questionnaires has  We now illustrate in more detail the various components
shown the existence of two main classes of user searclof the architecture.
tasks:

. . , , 4.1 Central Node
e Library oriented taskswhere the following different

subtasks have been identified: The main components of the central node are:

— distributed search on all libraries (i.e., local nodes); .-

— restricted search on a user defined subset of li- * Web Server a standard HTML server providing re-
braries: mote users equipped with an HTML browser a uniform

' access to the AURIN clipping archives. Users will be

able to choose between a simple applet-based interac-

tion (for very casual users) or, if the user wants to fully

exploit the LAURIN system, to download a Java appli-

cation providing more complex query functionalities.

— user directed search on a specific local node, where
either the user knows in advance the library s/he
wants, or the user chooses one or more libraries
based on metadata exploration.

¢ Clipping oriented taskswith the following subtasks: « Database Managerthis component provides, through

— the user needs a Speciﬁc article s/he knows in ad- the Oracle DBMS, the Storage and retrieval of all sum-
vance; mary clipping data plus Thesaurus data.
— the user needs a set of articles based on some criteria

(e.q., topic, period, newspaper, language) e Z39.50 Gatewaythis component provides an access to

the centralized clipping data through the Z239.50 stan-

dard.

4 System Architecture

e Query Manager this component analyses a query
coming from the end user via the Web Server and dis-

The overall lLAURIN architecture, depicted in Figure 1, ; .
tributes the query across the involved local nodes.

reflects the user requirements reported in the previous sec-
tion. It foresees a set of nodes connected through the Inter-
net: one node for any participant library plusentral node
collecting data from local nodes and providing the end user
with a uniform query environment. The central node hosts a

e Local Nodes Interface this component handles all
communication among the central node and the local
nodes, including:

relational database in which summary data coming from the — update of the central node clipping database with

local nodes are stored (i.e., clipping title, date, newspap data coming from local nodes;

author, etc.). Local nodes are in charge of clipping scannin — update of the central node candidate Thesaurus en-
and indexing; moreover they store all the information about tries with data coming from local nodes;

acquired clippings: summary data, full clipping text, and — propagation of validated Thesaurus entries towards
clipping images. AURIN clippings are strictly related with local nodes;

the LAURIN Thesaurushat is stored in the central node and — distributed query processing on one or several local

replicated in the local nodes. There is a constant flow of nodes; in this case the data flow is bi-directional:
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Figure 1. The overall LAURIN Architecture

the central node issues a query and the local nodesNote that Figure 1 describes these components in a logical
provide answers. way: as an example, the Web Server and the Database Man-
ager may be physically hosted by two different computers.
Local Node(s)
4.3 Data Workflow

The main components of a local node are the following:

Central Node Interface this component handles all We can single out four main workflows across theul-
communication with the central node including: RIN architecture:
Clipping Acquisition This is mainly a local node activity

— sending new clippings to the central node; that involves the physical scanning of the clipping, the op-
— sending new candidate Thesaurus entries to the centjcal character recognition, the indexing of the clippiag<

tral node; cording to the indexing criteria described in Section 3,3.2
— accepting from the central node validated Thesaurusand the clipping data memorization. The result of such an

entries; activity is a new set of clippings and a new set of candidate
— accepting a central node query based on the full text Thesaurus entries. This information is propagated towards

clipping content; the central node that updates its central database;
— answering a central node query (i.e., sending the list  Clipping Database Maintenancd his activity involves

of clipping IDs satisfying the query). a local node and the central node. With a timing that de-

pends on the local node constraints (rate of clipping acqui-
sition, urgency, speed of connection, etc.) the summasgy dat
of the new scanned clippings plus their connections with
Thesaurus concepts is automatically sent through the net-
Z39.50 Gatewayoptional): this component provides work to the central node that updates its clipping database,
an access to the local clipping data through the Z39.50keeping track of the clipping owner and making this new in-
standard. formation available to the end user. A simple but effective
general agreement about clipping IDs allows for avoiding
collision of clipping keys. It is worth noting that this acti

ity is an incremental one: itimplies only adding clippings t
the central node database that stores the related infanmati
as it is provided by the local nodes.

Thesaurus Database Maintenandé may happen that,
while indexing a clipping using the thesaurus concepts, a li
Clipping Acquisition this module allows local librari-  brarian is not able to find a thesaurus entry satisfying er/h
ans for scanning and indexing new clippings. The ac- needs. In this case the clipping acquisition module allows
quired data are stored locally and the central node in- for associating the clipping with mew Thesaurus concept
terface provides updates to the central node. (candidate concepthat is sent to the central node together

Web Servefoptional): a standard HTML server pro-
viding remote users using an HTML browser a (cus-
tomized) access to the local node clipping archive.

Database Manager & Information Retrieval Engine
this component, based on the Oracle DBMS and Or-
acle ConText Option Cartridge, allows for storing all
clipping data (text, images, and summary data) plus
the Thesaurus data. This module is able to answer in
an efficient way text queries on clipping content.



with the clipping data. That implies that the central node 1. itis a guide to understand thtassificationof the clip-
handles a set of canonical Thesaurus entries plus, for each  pings stored in the hURIN distributed database;

local node, a set of candidate concepts. Candidate concepts

are available for query formulation as soon as they reach 2. if the user has requested a multilingual search it trans-
the central node but aret replicated on local nodes. Peri- lates the involved terms;

odically, the Thesaurus administrators inspect and vidida
such concepts (see Section 5.1). Once a concept has been
validated it is sent across the network to all local Thesauri
A full handshake protocol is adopted in this phase to avoid
inconsistent clipping classification.

Distributed Query Processingnce the user has formu-
lated a query, the central node query manager answers it a
follows. First of all, it analyses the query, splitting ittdn
two parts, one related to the central node database and on
related to the local nodes (i.e., the part of the query that
refers to the full text of clippings). To solve the former it
starts a query against the central database; to compute th
latter it selects the local nodes that may possibly contigibu
to the query (e.g., to look for an Italian clipping at the Up-
psala node in Sweden makes no sense) and then sends ti‘é‘ec
guery to the selected local nodes. Once each local node ha;
returned a list of clipping IDs the query manager merges
such lists with the answer it got by the central database,
presenting the final result to the end-user.

3. if requested by the user, it can be used to modify the
scope of a query (e.g., finding not only the clippings
containing the wordX but also the clippings contain-
ing a synonym ofX or a more specific term fak).

Summarizing, when keywords are used in a query, the The-
Raurus is accessed to expand the set of keywords according
to the user specified criteria (more general terms, related

rms, terms in different languages, etc.). For keyword ex-
pansion the Thesaurus of the node to which the user is con-
nected (either central or local) is used. The identifiers of
Elippings associated with the expanded set of keywords can
then be retrieved and presented to the user.
When the query has been processed, the user can inter-
tively refine the result. When s/he has reached her/his
aoal, s/he can ask the system for a summary of the results,
containing all the necessary information needed to get the
clippings (involved nodes, cost, etc.).

Internal usergerform their activities related with index-
. . o ing and storing clippings only on local nodes through an
5 System Main Functionalities ad-hoc interface to a sophisticated OCR system. Whenever

they want to make a query they are considered as expert

In this section we describe the main system functionali- external users and can use the corresponding interface.
ties of the LAURIN system, referring to the user types and Local node Thesaurus Administratasse special inter-
their corresponding tasks as highlighted from the user re-nal users, whose main goal is to administrate the local node
quirement analysis. Note that, in order to better illustrat Thesaurus. They typically update the local node Thesaurus
the activities related with the Thesaurus maintenanciléns  with information associated with new clippings: The The-
the class of internal users, two subclasses of “Thesaurus Adsaurus is queried and/or browsed to find relevant entrigs tha
ministrators” (either central or local) have been congider can be associated with a clipping. Whenever an entry that is
explicitly. We also briefly present the schema of the interna already in the Thesaurus needs to be associated with a clip-

LAURIN database, supporting all users activities. ping the association is stored in the local node database and
transmitted to the central node together with the clipping
5.1 User Activities data. Whenever an entry that is not in the Thesaurus needs

to be associated with a clipping,candidate entrys gen-

External usersnteract with the central node and the sys- erated, inserted in the local Thesaurus, and associatlad wit
tem provides (on demand) a description of theJRIN con- the clipping. At least a preferred name in the local language
sortium and of the involved local nodes, allowing a direct and an English name must be associated with the candidate
connection to local nodes hosting a Web query interface. If entry. The system assigns a global unique identifier to the
a user wants to ask a query across two or more local nodesandidate entry. The candidate entries are transmittdgbto t
(all nodes as an extreme case) s/he interacts only with thecentral node for validation and also kept in the local node
central node that acts as a broker with respect to the lo-(together with their association with clippings) until ickl-
cal nodes. Also, an external user connected to the centration is performed.
node can browse the central Thesaurus to search for associ- Central node Thesaurus Administratdrave two main
ated clipping$. Using several kinds of interfaces the user tasks, which they accomplish through a password protected
is allowed to formulate a multilingual query in which the Web interfacg:
Thesaurus plays three different roles:

8Hence a Central node Thesaurus Administrator may physicesige
7An external user connected to a local node browses dirdutlyocal in a different location than the central node itself, e.g.one of the local
Thesaurus. node libraries.




e Build, refine, and modify the Thesaurughis is an (i.e., clipping image and clipping text); each local node
off-line activity, that alters the Thesaurus content, in- stores all the data about its own articles including the as-
dependently from the activity of local nodes (e.g., cor- sociated multimedia and textual objects; the associa&sn b
recting errors, adding new terms for existing concepts, tween Thesaurus entries and clippings is replicated in the
etc.). The updates resulting from such an activity are central node, and each local node maintains the asso@ation
propagated towards local nodes. for the clippings stored in that node.

Access and updates to the clipping archive are performed

e Validate candidate entriesThis is part of the routine  according to the workflow described in the previous sec-
LAURIN job, and implies the analysis of the candi- tjon, The archive is accessed by four typologies of users:
date entries Coming from local nodes. For each can- (1) external users who guery theaURIN System through
didate entry one of the following actions is performed: the central node interaction; (2) external users who query
(1) the candidate entry is recognized as one alreadythe |LaurIN system directly from the local node (librarians
present in the Thesaurus and merged with it (choosingwho make queries for supervision activity belong to this cat
one preferred name). Then, the identifier of the candi- egory as well); (3) librarians at a local node who perform
date entry is removed and the clippings associated withthe indexing activity; (4) librarians at a local node who-per

the candidate entry are associated with the entry in theform management activity such as adding/editing/deleting
Thesaurus. The update is transmitted to the local nodec|ippings.

that had generated the candidate entry. (2) The candi-
date entry becomes a new entry in the Thesaurus. Itis
inserted in the global Thesaurus and relationships be-
tween the new entry and other entries in the ThesaurusThe database containing the Thesaurus is distributed over
are established. The update is transmitted to the localthe central node and all local nodes as follows: the central
node that had generated the candidate entry plus all thenode contains all validated thesaurus entries and theesntri
other nodes. that are candidates for validation; each local node cositain

Note that the complete deletion of a candidate entry is COPY of all validated thesaurus entries from the centraknod
not a viable option during validation, since the entry plus the local candidates for validation; the associatien b

has already been associated with clippings in the local tween thesaurus entries and clippings is stored in thealentr
node that generated it. Moreover, it is assumed thatnode, and each local node replicates the associationsgfor th
the librarian, who is an expert in his field, had valid CliPPings stored in that node.

reasons for inserting the term in the Thesaurus, and

therefore wants the term to be available. 5.2.3 Periodical Archive

5.2.2 Thesaurus

As shown in Figure 2, the clipping archive is related to the
periodical archive as well. The main issue of this database
portion is to store all information and fields related to a

5.2 LauRrIN Distributed Database

Figure 2 depicts the overall schema of thauRIN  periodical, namely the historical tracking of the newspa-
database, which is an _mtegratgd view of five information per/magazine, the place of publication (city and country),
sources, namely thelipping archive thethesaurusthepe-  egitors, frequency of publication, title, political attite,

riodical archive theauthor archive and theadministrative  gypplements and merges of newspapers/magazines. All the

archive In Figure 2 different grey-scales are used forillus- apove information exhibit a multilingual implementation.
trating concepts belonging to the various sources.

5.2.4 Author Archive

5.2.1 Clipping Archive » i
Although authors could represent specific thesarus entries

The main purpose of the clipping archive is to store all in- for efficiency reasons they are stored separately. Instead,
formation and fields related to an article, namely the so the country an author belongs to is a thesaurus entry.
called “structured” part of an article constituted by the at
tributes/metadata associated with it; the multimedia and
textual objects associated with the clipping; the fred-tex
part, managed by the retrieval engine; the multilingual im- The database containing the administrative information is
plementation of the information about text type and object maintained mainly for monitoring purposes. For instance, i
type. The clipping archive is distributed over the central can store statistical data about the activity of the useid) s
node and all local nodes as follows: the central node con-as how many articles have been downloaded, the number of
tains a copy of all article data except the associated abject connections, etc. In addition, it will be possible to intsgr

5.2.5 Administrative Archive
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Note that the aspects related to copyright and payment
are still under analysis and, even if several alternatives a plemented under the Windows NT operating system, using
possibilities have been discussed, for the moment the Con-Jbuilder 2 with Java 1.1.7 and Oracle 8. All the modules
sortium decided to start with a system that fits the require- foreseen for the Local Nodes have been implemented and
ments of all partners: a centrally administered payment-in
advance registration system that covers alURIN part-
ners, with one global subscription or with several “library
oriented” registrations. Referring to Figure 2, this is-cap
tured by the entity AURI N_.USER and by the relationships
Regi st ered_i n and Request ed_by. This approach
allows for handling a simple access control policy by as-
signing each user a password. In this way the user acceswith new concepts.
can be restricted to one or several libraries.

|:| Thesaurus

[ ]

Periodical
archive

]

Author
archive

Figure 2. The LAURIN distributed database
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installed at each participating library site. The Local Kod

system includes a first version of the Thesaurus as well,
which contains a large set of geographical data extracted
from the TGN thesaurus, and a set of names of famous peo-

specific data in order to calculate the cost of a transaction,6 ~System Implementation
useful for the payment functionality.

[ ]

Administrative
archive

A first prototype of the lAURIN system has been im-

ple (artist, writers, etc.), together with a predefined $eto

lationships among concepts. In this very moment librarians
are starting to clip and index articles, filling the thesauru

A first version of the Central Node has been imple-
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Figure 3. The Simple and Expert Search Interfaces

mented as well, providing the main query functionalities. |  find the articles (physically distributed over Europe) éett
particular, the system allows for querying the wholeul- matching their interests through a centralized Internet ac
RIN system through a form-based interface capturing the cess.
user requirements described in Section 3.3.3. The ineerfac  ope of the key aspects of the project is the presence in
is based on a set of panes allowing for expressing querieshe Consortium of several libraries, which act as end-users
characterized by increasing complexity. In Figure 3 the Thjs has permitted to develop a truly user-centered design
Simple and Expert Search panes are shown. The Simplenethodology and to test all design choices against real user
Search pane allows for retrieving clippings through sub- requirements. We have discovered that the users of the
jects, newspaper names, date, paper and clipping types, yrin system are very conscious of their needs and have
Moreover, the user is able to restrict the search space byg|ear expectations (in particular, the librarians, withomh
launching the query on a subset of theUurIN libraries. most of the tests were done). They have been exposed
While interacting with a query pane, the user can changetg several mock-ups of the interface and workflow simu-
the interaction modality to ask more complex queries, such ations, and very often have reacted with constructive-crit
as looking for clippings written in a certain language and ¢jsms, which has led to several improvements of the system.
about people and places. A continuous feedback about thg-, instance, the librarians rejected too complex inteac
query is provided, allowing the user to have a full control eyen if these offered more functionalities, since sucheextr
on the whole process. functionalities were considered marginal with respechéo t
The communication protocols among the Central Node easy accomplishment of the overall tasks. In contrast, the
and the Local Nodes (i.e, clipping and Thesaurus databasgyarious designers of the team first tried to make interfaces
maintenance, see Section 4.3) have been implemented angpe t9 satisfy all functional requirements collected dgri
their testing will start after the Local Nodes have beendille ¢ analysis phase. It is worth noting that users were ready
with a significant set of clippings and Thesaurus entries. g give up their own requirements in favor of a simpler in-
teraction. This is further proof of the fact that majority of
7 Lessons Learned and Future Work users prefer to have a simple way to get basic things than a
complex way to get almost everything she or he would like
In this paper we presented the key points and the over-in principle. Thus, in practice, over-featured interfades
all architecture of the AURIN project. LAURIN is the first not work well. Cultural diversity (e.g., between Moi-Rana
project which specifically deals with clipping databases, library and Catalonia Library) has not represented a real
with the final goal of building a large European network of problem, instead it contributed to makesllRIN a richer
libraries hosting clippings, which will allow users to dgsi  project. Nevertheless, each country has strongly pushed to
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preserve its identity. For instance, the Thesaurus interfa [10] D. Norman and S. DraperUser Centered System Design

had to be developed in such a way that each participating li- LEA, Hillsdale, N.J., 1986. _ _
brary could use its native language. A unified English-based [11] J. Ober. The california digital library>-Lib Magazine Mar.
interface was not accepted by the librarians. 1999.

[12] V. Ogle and R. Wilensky. Testbed development for the
Berkeley digital library projectD-Lib Magazine July 1996.

13] A. Peterson Bishop. Measuring access, use, and success in
digital libraries. The Journal of Electronic Publishind(2),

From the technical point of view, first of all we discov-
ered that the native Java RMI (Remote Method Invocation),
in spite of its elegance, was not suitable to handle several

connections across a (usually) not reliable network. There 1998.

fore we decided to use the socket approach that gave us full[14] B. Schatz and H. Chen, editorBigital Libraries: Techno-
control on each single connection (retry, timeout, etc3. A logical Advances and Social Impact&eb. 1999. Special

a second consideration, our application is strongly based o Issue of IEEE Computer.

the use of threads, which are extremely well supported by [15] N.A.VanHouse, M. H. Butler, V. Ogle, and L. Schiff. User-
Java. However, to slightly mitigate our enthusiasm about centered iterative design for digital libraries: The Cypress

: experienceD-Lib Magazine Feb. 1996.
Java threads, we have to note that a high usage of thread?m] Z39.50 Maintenance Agency. Information Retrieval

makes the debug ac_t|V|ty really hard._ Moreover we d'SCOV_' (239.50): Application Service Definition and Protocol Spec-
ergd_ that a modal dialog (e.g., one in which the system is ification (ANSI/NISO Z39.50-1995)ly 1995.
waiting for an OK) stops all the running threads. However,
we did not verify if this is version dependent, and if the
same happens in more recent versions of Java.
It is worth noting that the most hard problem still to be
solved within the lAURIN project is not technical but legal,
namely the issue of copyright.

References

[1] R. B. Allen and J. Schalow. Metadata and data structures
for the historical newspaper digital library. Proc. of the
8th Int. Conf. on Information and Knowledge Management
(CIKM’99), pages 147-153, 1999.

[2] D. Calvanese, T. Catarci, V. Curci, E. Melis, A. Rastellini,
and G. Santucci. The overall laurin architecture. Techni-
cal Report Deliverable Nr. D3.10.2, Laurin Project, Diparti-
mento di Informatica e Sistemistica and CM Sistemi S.p.A.,
1999.

[3] J. W. Cooper and R. J. Byrd. Lexical navigation: Visu-
ally prompted query expansion and refinementPtac. of
the 2nd ACM Int. Conf. on Digital Libraries (DL'97pages
237-246, 1997.

[4] W. B. Croft. What do people want from information re-
trieval? (The top 10 research issues for companies that use
and sell IR systemsD-Lib Magazine Nov. 1995.

[5] J. Frew, M. Freeston, R. B. Kemp, J. Simpson, T. Smith,
A. Wells, and Q. Zheng. The Alexandria digital library
testbed D-Lib Magazine July 1996.

[6] T.S.D.L.Group. The stanford digital library proje€tom-
munications of the ACM38:59-60, 1995.

[7] L. Kovacs, A. Micsik, and B. Pataki. AQUA: Query visual-
ization for the NCSTRL digital library. IfProc. of the 4th
ACM Conf. on Digital Libraries (DL'99) pages 230-231,
1999.

[8] E.-P. Limand Y. Lu. HARP: A distributed query system for
legacy public libraries and structured databas€iM Trans.
on Information System47(3):291-319, 1999.

[9] C. Lynch and H. Garcia-Molina. Interoperability, scaling,
and the digital libraries research agenda: A report?ioc.
of IITA Digital Libraries WorkshopAug. 1995.

12



