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Abstract stored in digital libraries. For example, the author infor-
Among the wide range of digital libraries, an interesting, mation, which is mandatory in traditional archives may be
yet quite neglected, subclass is constituted by those excluirrelevant or even missing for clippings. Also, users of clip-
sively dealing with newspaper clippings. Compared with ping archives are typically interested in articles in the origi-
book-oriented digital libraries, clipping libraries are more nal formin which they appeared in the newspaper. As a con-
difficult to seize, since they are wide and unstructured, and Sequence, not only the full-text of the clippings and the im-
the subjects and content of a clipping are completely hetero-ages possibly associated with the text must be stored in the
geneousLAURIN is an EU-funded Project involving seven- archive, but also a picture of the scanned version of the orig-
teen participants from several countries, including two soft- inal newspaper page, and obviously this requirement poses
ware companies and a large group of libraries, whose main particular challenges with respect to data storage.
purpose is to set up a network of digitalized newspaper clip- ~ Given this diversity, it is extremely difficult to come up
ping archives that can be easily accessed through the In-with a general clipping catalog system, whereas many spe-
ternet, for searching and retrieving clippings. The project cific clippings can be retrieved in a library systematically
also provides the libraries with models and methodologies interested in some subjects or in a library that institution-
to be used for scanning, digitalizing, storing, indexing, and ally collects and catalogs newspapers.
making accessible newspaper clippings. This paper con- LAURIN (Libraries and Achives Collecting Newspaper

centrates on the main architectural features of thurIN Clippings_Uhified for their Integration into Mtworks) is an
distributed system, evidentiating the peculiarities deriving EU-funded Project involving seventeen participants from
from the diverse users and tasks it supports. several countries, including two software companies and a

large group of libraries that want to make easily available
. and give wide visibility to the large cultural heritage they
1 Introduction collect and catalog daily. The high number of users/libraries

During the last ten years Digital Libraries (DLs) have involved in this project gives the opportunity to spread cul-
become an important and diffused information technology, ture and information to a wider public by means of the In-
with particular attention to book DLs and scientific docu- ternet.LAURIN has two major goals:
ment collections (see e.g, [12, 2, 5, 13, 10, 4, 11, 9, 14]).

However, there is an important kind of physical library, 1. To set up a network of digitalized newspaper clipping
name|y the newspaper C||pp|ng collection, which had not archives that can be accessed thrOUgh the Internet in
got sufficient attention in the digital world (a notable excep- @ centralized fashion, for searching and retrieving clip-
tion is the Historical Newspaper Digital Library project [1], pings.
which deals with old clippings). 2. To provide a generic model to be used by individual li-

Compared with book-oriented digital libraries, clipping braries for scanning, digitalizing, storing, and indexing
libraries are more wide and unstructured, since there are not Newspaper clippings, and making them accessible via the
specific standards to collect and classify newspaper clip- LAURIN network.
pings. The subjects and content of a clipping are completely ) o _ )
heterogeneous: it could be a small article, some photos with ~ €oncerning objective 1, since many users are ill
some text as caption, or a whole article with diagrams and €auipped to translate their search requirements into pre-
photos spanning several pages. Additionally, the informa- " itelematics  Program,
tion associated with clippings may differ from the usual one http://laurin.uibk.ac.at/

Libraries Project LB-5629/A,



cise queries, and they often prefer to use browsing as re-of information-seeking tasks. Display of information, vi-
trieval strategy, thé AURIN interface will offer, besides tra-  sualization of, and navigation through large information
ditional keyword based search methods, also the possibilitycollections, as well as linkages to information manipula-
of browsing the clipping collection by argument, organiz- tion/analysis tools can be identified as key areas for re-
ing the document space in a manner that is readily under-search.
stood by users. Such activity will be supported by the use  Other recent proposals deal with multi-language access
of anintegrated multilingual Thesaurusvhich plays a cen-  to digital libraries and archives; integration of many differ-
tral role in theL AURIN system. The user will see a unified ent services, where information search is just a subpart of
search space and therefore s/he can ignore the existence af more complex task; and easy refining of results and re-
different information sources, i.e., libraries. However, s/he visiting of search process. For example, the expansion and
will also be able to select a library on demand, based on therefinement of queries based on lexical relationships between
description of its characteristics, in order to restrict her/his documents, which are automatically extracted from the doc-
attention to specific topics covered by a certain library only. ument collection, is addressed in [3]. A prototype imple-
Requests can be formulated in any of the languages supmentation of a general user interface paradigm which is ca-
ported by the system (currently English, French, German, pable of modelling iterative query refinement is described
Italian, Norwegian, Spanish, and Swedish) and the systemin [6].
will provide translations for the purpose of keyword and Finally, another key issue addressed by theurIN
content based search. project is the distributed nature of the collection of clip-
To fulfill the above requirements, tHeaurIN system is  pings. A distributed query system for preexisting library
organized around @entral nodewhich is connected viathe catalogs and structured databases (storing bibliographic
Internet to a set dbcal nodesone for each participating li-  data), based on an ad-hoc query language, has been devel-
brary. The digitalized clippings and their full-text (obtained oped in the HARP project [7].
via OCR) are stored in the local nodes, together with a lo-  The paper is organized as follows: Section 2 recalls the
cal, possibly personalized, copy of the Thesaurus. The cenL AURIN classes of users and their main tasks supported
tral node contains indexing data about all clippings stored by the system; Section 3 introduces the overall system ar-
in the local nodes, and a centralized copy of the multilin- chitecture and details its main modules; finally, Section 4
gual Thesaurus with globally validated entries. A constant draws the conclusions.
flow of information from the local nodes to the central node

ensures that the latter is up to date. 2 Users’ Tasks and System Functionalities
Concerning objective 2, the integrated Thesaurus system TheLAURIN system provides with different functionali-

will support librarians in indexing and handling the clip- . .
. o . . L s ties two classes of users, namely internal and external users.
pings. This will facilitate both the librarians’ archiving ac- . S
Generally speaking, the users’activities are supported by

tivity and an improved local access. . .
The L AURIN proiect. aiming at producing a hiahly inter the LAURIN multilingual thesaurus, whose structure is also
project, gatp 9 gnly briefly described in this section.

active system, is being carried out by following a rigorous Internal usersare part of the library staff who operate

squ?(rajigtle;%isdaerz%gawettt];sdeodloc?r? t[hs(]e’ Ssoe:hneg;gs ::(\j”;eqn the system to accomplish the following tasks: (a) to ask
: utl y u gueries (in this case they embody the role of external user);

qtnrfemLe:tsR.lgl'hlfs kmtdhofl approachb|s pa;rlt.lt():ula@rly _applropcril- (b) to input clippings; and (c) to administer the system. The
ate fori-Au given the large number oTlibrarles INVOVed .4 task of the internal user is clipping input, that is, scan-

in the project, playing the double role of end users and teStning, OCR-ring and cataloging of clippings. This activity is

S'tTS' hi f h hi hi performed only on local nodes. Some internal users, play-
nt IS paper we Tocus on the sys’tem architecture, w ne ing the role of system administrators, are also allowed to
the project methodology, _the users tasks and_ the USET N-geal with the inner part of the Central Node. In particu-
tﬁrfac_es rr]la\;e“begn described in [2], and we will just recall lar, the system provides an interface to periodically validate
them int € foflowing. ) L new Thesaurus entries, coming from the local node clipping
Comparing theLAURIN approach with existing liter- classification.
ature, one may note that during the last years, digi-  gyiemal usersare users who access the system, inde-
tal library systems have not made many efforts to SOVe ponqently from the location of the nodes, to submit a query
user—mtergctmn problems. Only re(_:ently, new pro;ects and, hopefully, get an answer. The most general query is
(e.% University of Stanfordand University of Michi- ¢ 1006ed to be formulated as follows: give me all clippings
gar DL Projects) are developing a more complex model 4y, something The “something” part must be defined in a
2hitp:/ww-diglib.stanford.edu/diglib/ way that produces valid results (low noise in results), which
3http://http2.sils.umich.edu/UMDL/ can be incrementally refined, and must be simple to define




by an average user (not extremely expert on the clipping tasks, namely to build, refine, and modify the Thesaurus and
collection or “casual”). to validate candidate entries. The former is an off-line ac-
tivity, that alters the Thesaurus content, independently from
the activity of local nodes (e.g., correcting errors, adding
new terms for existing concepts, etc.). The updates resulting
from such an activity are propagated towards local nodes.
The latter is part of the routineauRrIN job, and implies the
aanalysis of the candidate entries coming from local nodes,
. i ) . . . . which may be inserted in the Thesaurus, merged with ex-
in strict cooperation with the librarians, are available. In . . ; . ;
isting entries or even rejected. A full handshake protocol is

particular, the Prime Index is the basic information on clip- L L : o "
. ; ! . X L adopted in this phase to avoid inconsistent clipping classifi-
ping/article that otherwise will be lost during the clipping cation

process (name of newspaper, page, rubric, date, ...). The

Bibliographic Index contains the basic bibliographic infor- o

mation on clipping/article (author, title, subtitle, text type of 2-2 External users’ activities

an article). The Keyword Index is an association of known  External userdnteract with the central node and the sys-
terms from the Thesaurus with clipping/article which is au- tem provides (on demand) a description of theJRIN con-
tomatically generated from the article full-text. The Content sortium and of the involved local nodes, allowing a direct
Index is an association of clipping/article with normalized connection to local nodes hosting a Web query interface. If
terms from the Thesaurus resulting from a human contenta user wants to ask a query across two or more local nodes
analysis of the clipping/article. The Free Index is an asso- (all nodes as an extreme case) s/he interacts only with the
ciation of clipping/article with subject headings that are not central node that acts as a broker with respect to the lo-
part of the Thesaurus resulting also from the human con-cal nodes. Also, an external user connected to the central
tent analysis. Indeed, it may happen that, while indexing node can browse the central Thesaurus to search for asso-
a clipping using the thesaurus concepts, a librarian is notciated clippings. Using several kinds of interfaces the user
able to find a thesaurus entry satisfying her/his needs. Inis allowed to formulate a multilingual query in which the
this case the clipping acquisition module allows for associ- Thesaurus plays three different roles:

ating the clipping with anew(candidate concepthat is in

2.1 Internal users’ activities

Internal usergperform their activities related with index-
ing and storing clippings only on local nodes through an
ad-hoc interface to a sophisticated OCR system.

Several indexing mechanisms, which have been decide

the free index. Candidate concepts are locally available for1.

guery formulation and are candidates to become new entries

in the Thesaurus. The Full-text Index is a computer based?.

retrieving of all normalized terms in the clipping/article (in-

cluding terms that are not in the Thesaurus), generated ang.

maintained by a full-text information retrieval engine.

The above indices are used in developing different clip-
ping classifications, which are in turn exploited by the
search mechanisms the external users are provided with.

Local node Thesaurus Administratoage special inter-
nal users, whose main goal is to administrate the local node
Thesaurus. They typically update the local node Thesaurus
with information associated with new clippings. The The-
saurus is queried and/or browsed to find relevant entries that
can be associated with a clipping. Whenever an entry that is
already in the Thesaurus needs to be associated with a clip-
ping the association is stored in the local node database and
transmitted to the central node together with the clipping
data. Candidate entries, i.e., entries coming from the free

it is a guide to understand tlotassificationof the clip-
pings stored in thé& AURIN distributed database;

if the user has requested a multilingual search it trans-
lates the involved terms;

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). The
system provides the user with a Thesaurus browser, al-
lowing for hierarchical navigation among terms. As an
example, the user is able to select the location “Rome”,
either using the alphabetical order of “Rome” within a
subset of the geographical Thesaurus data, or following
the path “Earth— Europe— Italy — Rome”. Every do-
main is multilingual, that is every concept is translated
in the corresponding word in every language involved in
the project.

Summarizing, when keywords are used in a query, the

index that are not in the Thesaurus, are analyzed, insertedrhesaurus is accessed to expand the set of keywords ac-

in the local Thesaurus, and eventually associated with thecording to the user specified criteria (more general terms,

clipping. The candidate entries are transmitted to the cen-related terms, terms in different languages, etc.). For key-

tral node for validation and also kept in the local node (to- word expansion the Thesaurus of the node to which the user

gether with their association with clippings) until validation is connected (either central or local) is used. The identifiers

is performed. of clippings associated with the expanded set of keywords
Central node Thesaurus Administratdrave two main  can then be retrieved and presented to the user.
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Figure 1. The overall

node and replicated in the local nodes. There is a constant
flow of information from the local nodes towards the cen-
tral node, updating the central database with new clippings
and new thesaurus entries. The central node also contains a
Z39.50 [15] interface, which allows for acting as a Z39.50
server, exporting alLAURIN summary data. Depending on
local policy issues, each local node may be directly queried
by the end users through the same interface used to query
the central node and/or a Z39.50 interface.

When the query has been processed, the user can inter- e now illustrate in more detail the overall system work-
actively refine the result. When s/he has reached her/hisgiow and the various components of the architecture.

goal, 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.).

2.3 Thesaurus Structure
The LAURIN multilingual thesaurus is presently imple-

mented as part of the overall database comprising severa

other data sources, nameatlipping data periodical data
author data administrative data

In the database, thesaurus entries constitute the clas
“CONCEPT”", and are related to clippings, languages, cate-
gories of entries (i.e., Persons, Institutions, Organisations,
Companies, Geographical Locations, Keywords, Events
Actions, Properties, Time Keywords), and especially to
other thesaurus entries through various relationships. Alim
ited number of thesaurus entries are chapter headings, th
represent the upmost entry points for the thesaurus browse

Several relations are defined between entries. For instance

if X andY are entries, we may assert thatis-aY’, or X
is-part-of Y, or X is-associated-td". If Y belongs to the
category Geographical Locations, we may state fas-
located-inY'. If both X andY are geographical locations,
we may assert that is-geographic-parent &f. Other spe-
cific relations can be defined on terms of certain categories,
such as persons working in institutions, facts happening at
a certain time, etc.

These relationships are exploited by the Thesaurus
Browser, which is part of the AURIN user interface.

3 System Architecture
The overallLAURIN architecture, depicted in Figure 1,

’

3.1 Data Workflow

We can single out four main workflows across theu-
RIN architecture:

Clipping Acquisition This is mainly a local node activ-
'|ty (performed by internal users) that involves the physical
scanning of the clipping, the optical character recognition,
the indexing of the clipping (according to the indexing cri-
geria described in Section 2.1), and the clipping data mem-
orization. The result of such an activity is a new set of clip-
pings and a new set of candidate Thesaurus entries. This
information is propagated towards the central node that up-
dates its central database.

Thesaurus Database MaintenancAs we said above

er%see Section 2.1), it may happen that, while indexing a clip-

ing using the thesaurus concepts, a librarian is not able to
ind a thesaurus entry satisfying her/his needs. In this case
the clipping acquisition module allows for associating the
clipping with anewThesaurus entryc@indidate entrythat
is sent to the central node together with the clipping data.
That implies that the central node handles a set of canonical
Thesaurus entries plus, for each local node, a set of candi-
date concepts. Candidate concepts are available for query
formulation as soon as they reach the central node but are
notreplicated on local nodes. Periodically, the Central node
Thesaurus administrators inspect and validates such con-
cepts. Once a concept has been validated it is sent across
the network to all local Thesauri. A full handshake proto-
col is adopted in this phase to avoid inconsistent clipping
classification.

Clipping Database Maintenancé his activity involves

f

foresees a network of nodes connected through the Interneta local node and the central node. With a timing that de-
one node for any participant library plusantral nodecol- pends on the local node constraints (rate of clipping acqui-
lecting data from the local nodes and providing the end usersition, urgency, speed of connection, etc.) the summary data
with a uniform query environment. The central node hosts of the new scanned clippings plus their connections with
a relational database in which summary data coming from Thesaurus concepts is automatically sent through the net-
the local nodes are stored (i.e., clipping title, date, news-work to the central node that updates its clipping database,
paper, author, etc.). Local nodes are in charge of clipping keeping track of the clipping owner and making this new in-
scanning and indexing; moreover they store all information formation available to the end user. A simple but effective
about acquired clippings: summary data, full clipping text, general agreement about clipping IDs allows for avoiding
and clipping imagesL AURIN clippings are strictly related  collisions of clipping keys. In order to cope with the com-
with the LAURIN Thesaurus that is stored in the central plex semantics associated with the Thesaurus entries and



their validation process discussed above and to build a sys- database according to the information stored in the Delta,
tem as open as possible (i.e., to allow the presence of differ- and finally sends an acknowledgementio
ent DBMSs and different information retrieval engines) the

replication process of both clippings and Thesaurus entriesali Tr?meenns:[lgeecrj:ttiincsoZiiaelr;((::ﬁl %gggmt:set rrsgelzli(\:/ ?':: da?g-
is performed by a specific module, callbélta Replicator 9 P ' P

Distributed Query Processing@nce the user has formu- fﬁ;iéﬂigﬁ:ﬁﬁ; node Delta before sending its own Delta to
lated a query, the central node query manager answers it as The chosen Delta identification method is independent

follows. First of all, it analyses the query, splitting it into from the database structure and uses the notion of times-

two parts, one related to the. central node database and Onfaamp. The idea is to add two columns to all tables involved
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 in the replication process, in order to store, for each tu-
. PPINGS). . le, both the creation date and the date of the last update.
starts a query against the central database; to compute th$.

. . . he date af the last replication process is also saved. This
latter it selects the local nodes that may possibly contribute . : .
. e method requires a little more work with respect to other pro-

to the query (e.g., to look for an Italian clipping at the Up- : . ; :

. osals available in the literature but allows a more flexible
psala node in Sweden makes no sense) and then sends t . e . . )

elta identification policy. Basically, it allows to manage

query to the selected local nodes. Once each local node ha . . . ;

. o e different situations which may occur with several nodes.
returned a list of clipping IDs the query manager merges

: : . Indeed, each local node, has to receive a different Delta
such lists with the answer it got by the central database,from the central node. Such a Delta is identified by look-
presenting the final result to the end-user. |

ing at the replication date. For instance, if a local node is

. off for a month, the system can continue to replicate data on

3.2 Delta Replicator the other nodes then, when the node returns active, the en-
The replication module has two main objectivé®pli-  tire missing Delta is sent to it. This is very important since it

cation to transfer new pieces of information between local s difficult to guarantee the availability of all network nodes
nodes and central node (so to let them be always in a consisg|| the time.

tent status), andhesaurus concept alignmernbd manage
the entire process of validation and alignment of concepts3.3 Central Node

Itis worth noting that the Delta Replicator is open and  \web Servera standard HTML server servlet compliant

generic enough to be used in any project requiring dataproviding any remote user using an HTML browser with a
replication accross distributed nodes. A customized versiongjmple and uniform access to thauRIn clipping archives.

of such a replication module has been ad-hoc developed fora servlet is activated on the central node interacting with the

the LAURIN project. query manageiand presenting the final result to the user.
In case the user wants to fully exploit the&uURIN system,
3.2.1 Delta Definition and replication phases s/he can download a Java application providing more com-

With “Delta” we mean the portion of a source node databasePIex query functionalit.ies. Such application Iinte_racts with
(sayX) that has been changed since the last execution of théhe query manager using the same communication protocol
replication and alignment process with another node (say@dopted by the serviet. _

Y). The Delta contains those records of thedatabase Database Managerthis component provides, through
that have been added, modified or deleted, and must bdhe Oracle DBMS, the storage and retrieval of all summary
sent fromX to Y to guarantee the consistency of the two clipping data plus Thesaurus data. Moreover, the Oracle

databases. ConText Cartridge is used to search the textual part of the
The replication process encompasses the following database (i.e., title and abstract) _
phases: Z739.50 Gatewaythis component provides the access to

the centralized clipping data through the Z239.50 standard.

e Delta extraction This operation is performed on the Query Manager this component acts as a server for the
sender nodeX (producer) through the following steps: query clients connected to the central node (both HTML
a) extracting the Delta from the database, b) packing andand Java connections) and analyses the incoming queries
compressing it in a suitable data structure, c) inserting distributing them across the involved local nodes. This is
the data structure in a queue, and d) sending the queug¢he most critical part of the central node and its tuning and

items to the receiver nodé (consumer). optimization had been a key issue of the project. The fol-
e Delta processing and handlingThis operation is per-  lowing subsection will analyze in detail such a component.
formed on the consumer nodéthat gets from the net- Local Node Interfacethis component handles all com-

work the compressed data, expands them, modifies themunication among the central node and the local nodes, in-



cluding: update of the central node clipping database with
new or modified data coming from local nodes, update of
the central node candidate Thesaurus entries with data com-
ing from local nodes, propagation of validated Thesaurus
entries towards local nodes, and distributed query process-
ing on one or several local nodes. In the latter case the data

flow is bi-directional: the central node issues a query and
the local nodes provide answers.

3.3.1 The Query Manager
The Query Manager, depicted in more detail in Figure 2, is
composed of two main modules:

e thecommunication modujevhich handles all the issues
associated with trasmitting on the network both queries
and results;

e the distributed query elaboration modylevhich an-
alyzes and computes the queries in theurIN dis-
tributed environment.

The communication module is separated from the elabora-

tion process by four de-coupling queues and is composed

of:

e Three listening servers (on their ports) which wait for
incoming request of TCP connections and activate their
respective units of reception,namely:

NETWORK

SRNetResult
Sender

QRQueryServer QRResult

Forwarder

QRQuery
Forwarder

\A <

——+> Dataflow

—= Adtivate
D> Network flow

LN2 ——pp> Request of connection

Figure 2. The structure of the Query Manager

1. Query Serverwhich receives queries, through asyn- new QRCentralNodeQueryContext that represents an ac-
chronous connections, from clients and, in the local tive context of elaboration (one for each query) and starts,

node case, from the Central Node;

among others things, four active objects:

2. Query Synch Servewhich receives queries, through ¢ yhe QRCentralNodeQueryProcessor loads the requested

synchronous connections, from clients. In order to in-
crease the overall efficiency, this unit does not close

the TCP sokets used for the synchronous connection,

but stores them for sending back the results;
3. Result Serverwhich receives results through asyn-
chronous connections from local nodes.

e Two units of forwarding which draw data from the re- 3.

spective queues and activate one unit of sending, which,

as the units of reception, uses Java serialization and net-

work support features:

4,

1. Query Forwarder which distributes the query,
through asynchronous connection, to the involved lo-
cal nodes;

2. Result Forwarderwhich sends results, through syn-
chronous and asynchronous connection, to clients
and, in the local node case, also to the Central Node.
This unit reuses the TCP sokets stored by the Query
Synch Server.

services which complete the query and suitably activates
the other active objects according to the query strategy;
the SRIDBCSenderReceiver links via JDBC to the lo-
cal DB and executes the SQL query, received from the
loaded service, and puts the results in the CNQueue as-
sociated to the local DB;

the QRQueryDispatcher dispatches the query to the in-
volved local nodes (if any) and creates a queue in the
QueryContext for each of them in order to receive its re-
sult;

the QRResultCollator collects the results coming from
the local DB and, in the Central Node case, from the
gueues associated with the involved local nodes; all such
results are put in the OutputResultQueue, and then they
are sent, to clients or local nodes, by the QRResultFor-
warder.

Till now we have examined the server from the point of

view of the query elaboration process; now we discuss how
the active objects are managed in order to optimize such

In the following we detail the communication flow: the a process. There are two types of active objects: some of
QRCentralNodeQueryRouter draws query Structures fromthem have just a single instance in the server because they
the InputQueryQueue and, for each of them, creates aalways execute the same activity; other ones can have sev-



¢ the predetermided allocation of resources (it is possible
to scale the server just changing the dimension of of the
pool), thus avoiding the garbage collection work of the
JVM (the memory allocation of the process is fixed);

¢ alimited number of threads is always in execution. Such
a number is given from the sum of the (also limited) com-
munication threads plus the number of threads having a

.

Qfery Strucure

QRCentralNode
QueryRouter

ORInpdtQuervOdeue QROutputResultQueue

QRCentralNode
QueryContext

Restilt Structure

No > Qgej:[mh} single instance, plus the ones in the thread pool;
i o the total control, through the thread pool, of the execu-
tion flow of any task and error-recovery with release of

resources.

3.4 Local Node(s)
The main components of a local node are the following:

QRQuery
SRIDBCSender Dispatcher
Receiver
A

'

e Central Node Interfacethis component handles all com-
munication with the central node including: sending new
or modified clippings to the central node, sending new
candidate Thesaurus entries to the central node, accept-
ing from the central node validated Thesaurus entries, ac-
cepting a central node query based on the full text clip-
ping content, and answering a central node query (i.e.,
sending the list of clipping IDs satisfying the query).

e Web Servefoptional): a standard HTML server provid-
ing remote users using an HTML browser with a (cus-
tomized) access to the local node clipping archive. The
local architecture is the same of the central node, so the
same interface and the same software (applet) are used in
both central and local nodes.

e Z39.50 Gatewayoptional): this component provides the

eral instances in execution at the same time because each access to the local clipping data through the Z39.50 stan-

instance belongs to a different query context. Each of these dard.

tasks has to be executed along with others tasks belonging toe Database Manager & Information Retrieval Engirigis

the same query context, to process the associated distributed component, based on the Oracle DBMS and Oracle Con-

query. In order to avoid that the parallel execution of alarge  Text Option Cartridge, allows for storing all clipping

number of distributed queries exhausts all resources of the data (text, images, and summary data) plus the Thesaurus
machine hosting the central node we implemented a simple data. This module is able to answer in an efficient way
but effective way to handle an increasing number of parallel  text queries on clipping content.

requests. e Clipping Acquisition this module allows local librarians
Tasks are stored in different collections (of type QR-  for scanning and indexing new clippings. The acquired

LNZ Quede |-

L, N

QRResultRouter

QROutpjulQljerleueue <

QﬁllnpétRe@Itq‘ueue

——> Dataflow
—==Activate
—8+ QL Statement

Figure 3. The structure of the Query Server

TaskCollection): one collection is for QueryProcessors, an-
other one for QueryDispatchers, etc. The QRCentralNode-

QueryContext requests one instance (one task) of any type
of resource; once these instances are all available the quer}/C

data are stored locally and the central node interface pro-
vides updates to the central node.

Note that Figure 1 describes these components in a log-

al way: as an example, the Web Server and the Database

elaboration process starts, activating the QueryProcessor.
Each activation of a task corresponds to its insertion in a
specific queue; there is a pool of special threads that drawputers.
the tasks from the queue and finally execute them (the tasks .
are released after their termination). 3.5 System Implementation

In this way we obtain the following advantages: A first prototype of theLAURIN system has been im-
plemented under the Windows NT operating system, using

o the (at least partial) parallel execution of tasks belonging Jbuilder 2 with Java 1.1.7 and Oracle 8. All the modules
to the same Query Context (the order of the activation foreseen for the Local Nodes have been implemented and
sequence is enforced by the queue); installed at each participating library site. The Local Node

Manager may be physically hosted by two different com-



system includes a first version of the Thesaurus as well,fore we decided to use the socket approach that gave us full

which contains a large set of geographical data extractedcontrol on each single connection (retry, timeout, etc.). As

from the TGN thesaurus, and a set of names of famous peoa second consideration, our application is strongly based on

ple (artist, writers, etc.), together with a predefined set of the use of threads, which are extremely well supported by

relationships among concepts. In this very moment librar- Java. However, to slightly mitigate our enthusiasm about

ians are going on clipping and indexing articles, filling the Java threads, we have to note that a high usage of threads

thesaurus with new concepts. makes the debug activity really hard. Moreover it seems
A first version of the Central Node has been imple- that a modal dialog (e.g., one in which the system is wait-

mented as well, providing the main query functionalities. In ing for an OK) stops all running threads.

particular, the system allows for querying the whbleu-
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