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. INTRODUCTION Integrating and uniforming the activities among the dfer
entities involved in the evaluation of the information agxe

The evgluanon Of.DI.gItE!/ Library Management Sy.StemSFomponents of a DLMS would be of great benefit both for the
(DLMSs) is a non trivial issue that should cover d|fferenor anizers and for the participants. With “uniform” we inte
aspects, such as: the DLMS architecture, the DLMS infor g P P )

) . g tandard experimental collections that make the expetihen
mation access and extraction capabilities, the manageafien .

. ; ) : . Eesults comparable, and standard tools for the analysiseof t
multimedia content, the interaction with users, and so aon.

) : e experimental results that make the analysis and assessment
particular, with respect to the classification proposed By [ of experimental results comparable, too. The integratin i
we are interested in the evaluation aspects concerned V\H{h o o
the technological issues of a DLMS and, more specificall Ohe providing common tools for carrying out each step of the
with the info?mation access and extractio’n com oFr)1ents 0 galuation activities in a networked and distributed manne
DLMS, which deal with the indexing, search andpretrieval of The question of uniforming the methodology for evaluating
q ' s ¢ , 9, information access components of digital libraries opems a

OCUMERIS I TESPONSE 10 a USET's query. _ _interesting problem that is usually faced in scientific data
Today, the evaluatl_on of the performances of the |n_f0rmrat|_% ration: the problem of selection of data to be kept. So far,
access and extraction components of a DLMS is carri format in which results are packed in evaluation forusns i
useful to exchange/transfer them but not to describe/edddo

out in important international evaluation initiatives,chuas
the Text REtrieval Conference (TREE)the Cross-Language them. Therefore, the following questions should be asked:
what criteria should be applied when selecting data for éong

Evaluation Forum (CLEP), the NII-NACSIS Test Collection

f(;r IR Sy Ste”.” (IIV TCIR), 4and”th?II\rl1/tlatlv_e f or t.fhe Evalugltlon d term retention? How do we know what we should keep? Who
of XML Retrieval (INEX)". All of these initiatives are base sets the selection criteria? How can selection be assessed,
hen, how often, by whom? Besides these questions, there

on the Cranfield methodology, which makes useegperi-
mental collectiong2] and measures to quantify the retriev: s also the problem of the right format to use when deciding

performances. Besides the evaluation of the performank:esdpe format of the record [4], [5]
the single systems, another type of evaluation is the 8tatis ~ A"innovative system, calleistributed Information Re-

analysis in order to_compare performances among diﬁer%[eval Evaluation Campaign Tool (DIRECT)[6], [7], has
pom_ponents. For this reason, a statistical methoo!ology Bhen designed and developed in the context of the CLEF 2005
judging whether measured differences can be considered ¥aluation campaign. The aim of this system is to address the

tistically significant is n.eeded [31. . issues introduced above, by providing:
However, the evaluation forums mentioned above are carried

) A « the management of an evaluation forum: the track set-
out in a fragmented way and for most of the time individually up, the harvesting of documents, the management of the
by each participant: each participant acquires the_ cadlect subscription of participants to tracks:
and a szt of tasksr,] perforlms thehtasks chally ofn :'S m SYS, the management of submission of experiments, the collec-
tem, and returns t_ e results to the organizers of the e at tion of metadata about experiments, and their validation;
forum. The organizers make the results _o_f the performances_ the creation of document pools and the management of
and of the statistical analysis of each participant avégladnd relevance assessment:
participants are able to compare the results of their system | ¢, 04 statistical analysis tools for both organizers and
with the others. This view shows that different moments of an participants in order to allow the comparison of the
evaluation forum are carried out and completed separaed,

X experiments;
the tools _tq analyze an_d_compare results are usually differe . common tools for summarizing, producing reports and
from participant to participant.

graphs on the measured performances and conducted

Ihttp://trec. nist.gov/ analyses;
thtE: Ilclef.isti. gnr it/ « an historical vision of the submitted experiments, making
3http://research.nii.ac.jp/ntcir/index-en.htm them online available to participants for further compar-

“http://inex.is.informatik.uni-duisburg.de/ isons and analyses.
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Section Il describes the adopted evaluation methodologlesels or after that a given number of documents has been
and statistical analysis techniques in more detail; iniSedtl, retrieved, which is called precision at differddbcument Cut—
an outlook of curation of scientific data is introduced tbget off Values (DCVs)
with its relationship with the DIRECT system; Section IV, Statistical-analvsis
provides some insights about the architecture of DIRECJ?;' y

finally, Section V draws some conclusions. Once the geperal methodology to follow in order to carry
out the evaluation has been defined, the problem of assessing
Il. EVALUATION METHODOLOGIES FOR THE the measured performances still has to be addressed. Hull [3
INFORMATION ACCESSCOMPONENTS OF ADLMS points out that, in order to evaluate retrieval performance

A. Experimental Collections and Performance Measures We do not need only experimental collections and measures
ff%r quantifying retrieval performances, but also a sttt

ethodology for judging whether measured differences be-
ween retrieval methodX” andY can be considered statisti-
cally significant. In general, the null hypothegi is that all
_ ) the retrieval methods being tested are equivalent in terins o
« Dis a set of documents, called also collection of OIOCLﬂ)'erformance. The significance test attempts to disprowe thi
ments; hypothesis by determining p-value, a measurement of the

« Q is a set of queries, called also topics; _ probability that the observed difference could have olirr
- Jis a set relevance judgements, i.e. for each tQpic)  y chance. Prior to the experiment, a significance leves

the documents/ € D, which are relevant for the query chosen, and if the-value is less thamy, one can conclude

g, are determined. that the search methods are significantly different. Siegis

An experimental collectiorC allows the comparison of tests for paired data, such as the sign test or the t-test, can
two retrieval methods, sayX and Y, according to some pe employed in order to compare two retrieval methods and
measurements which quantifies the retrieval performantesg@cide if one is better than the other; on the other hands test
these methods; in this sense an experimental collectioaids Ssuch as two-wayANalysis Of VAriance (ANOVA)can be used
to allow the comparison of two information access compamenf order to simultaneously compare multiple experiments [3
X and Y of two different DLMSs (or the same DLMS if [g].
more than a type of information access is available). An However, statistical analysis has been usually carried out
experimental collection both provides a common test-b&eto by the organizers of the evaluation forums mentioned above,
indexed and searched by the DLMSandY and guarantees who have access to all the submitted results and provide
the possibility of replicating the experiments. The evébra participants with a general analysis of the submitted tesul
happens as follows: the document collectionis indexed by The access to evaluation forum resources is quite limited
both systemsX andY’; each system searches the documef§r participants who have the need to carry out other type
collection against topics) and produces, for each topit of comparison: workshop acts presents only partial and/or
an ordered list of retrieved documents; finally, the releeansummarized performances of all the systems; replicating an
judgements/ allow one to check the ordered list of retrieve@xperiment of another participant is practically undoable
document and compute the performance of DLMSandY  Moreover, participants may not have the skills, resources a
in order to compare them. tools needed to perform a statistical analysis even on tvair

In order to define a measure to compare performances, weults in order to point out significant differences betwtre
need to introduce the following setst C D is the set of retrieval methods they are proposing. Thus, we could say tha
relevant documents according to the relevance judgemgntsin general evaluation forums do not further the systemhtica

and B C D is the set of documents actually retrieved by themployment of statistical analysis from participants.
Information Retrieval System (IRS)ntuitively, the larger the

intersectionAN B, the higher the performance of the IRS. The
maximum performance is reached in the ideal cdse B. In general, “curation” is concerned with long-term care and
Given the sets introduced above, a couple of measures fia@intenance of integrity. Data curation is a particulatanse
quantifying the performances of an IRS can be defined: ~where data need maintenance and enhancement together with
« recall R = 405l: is a measure of the ability ofasystemthe promotion of data to potential consumers. Obviously,
to present aJIA}elevant items: behind “data curation” there is the assumption that dagfits
. precision P = IA‘EFI: is a measure of the ability of aha§ y_alue. The g—SC|er_1ce .Data Curatlon .Répgn‘/es a
definition of curation which is of particular interest foreth

system to present only relevant items; b ¢ uafi P s of DLMS:
Precision and recall are set-based measures that is to F%raoy em o e\{a uation o _agcess compqnen S0 '
Curation: the activity of managing and promot-

they evaluate the quality of an unordered set of retrieved . . .
documents. To evaluate ranked lists, precision and reeall c ing the use of data from its point of creation, to
be computed for different values of an appropriate paramete sy ¢ . // wwu j i sc. ac. uk/ upl oaded_document s/

for example, precision can be computed at standard reaalbci enceReport Fi nal . pdf

The evaluation of the information access components o
DLMS is, generally, carried out according to the Cranfiel
methodology, which makes use@fperimental collection@].
An experimental collection is a triplé = (D, Q, J), where:

IIl. CURATION OF SCIENTIFIC DATA
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Fig. 1. DIRECT Architecture

ensure it is fit for contemporary purpose, and avail-  paths possible. Each communication path is meant to connect
able for discovery and re-use. For dynamic datasets the different components when the different layers communi
this may mean continuous enrichment or updating cate to each other. In this way, the behavior of the system is
to keep it fit for purpose. designed in a modular and extensible way.

This definition reflects the importance of some of the many In the following, we briefly describe the architecture shown
possible reasons for which keeping data is important. Fiéxfigure 1, from bottom to top:

example, .
. . . Data Logic

« Re-use of data for new research, including collection ) _
based research to generate new science; The data logic layer deals with the actual storage of the

« Retention of unique observational data which is imposdifferent information objects coming from the upper layers
ble to re-create; There is a set of “storing managers” dedicated to storing the

« Retention of expensively generated data which is Cheaﬁé*bmitted runs, the relevance assessments and S0 on. These
to maintain than to re-generate; storing managers translate the requests that arrive fram th

« Enhancing existing data available for research projectdiPPer layers intoStructured Query Language (SQIstate-

« To validate published research results. ments that operate on the underlyibgtaBase Management

If we read these bullet points with the eye of the evalus—y s_tems (DBMSs)To this end, we adopt thé_)ata Access
ation forums, we could say that all of these are function bject (D AO)G and theTransfer Object (Td?de&gn patterns.
requirements for a system thought to maintain, re—use a e DAO implements the access mechanism required to work

promote results of participants. In this sense, it is | t with the underlying data source, e.g. it may offer access to

to promote the fact that data is not “passive” but can %Relatlonal DBM5 (RDBMS)by using theJava DataBase

made “active” by giving the opportunity to maintain links onnectivity (JDBCJ technology. The components that rely

between data, materials and annotations, as well as pnwenaon the DAQ are callectlients and they use the interface

of information. Moreover, there would be a full trust on datgxposed by the DAO, which completely hides the data source

since the continuous double checking done by the parti&paﬁnplemgnlt)atl?g d;f(”; tfron|1_ |tsth|§nts. Betcal;]se the f?ltm h
and organizers who curate the data. Such an organizationeépoSe y the 0 clients does not change when he

data would create a scientific digital library for the evéioi underlying data source implementation changes, this rpatte

of information access components of DLMS comparable ﬂﬂowts. thgtDAlQ t(: adEapt tot_dlllifer?hnt sDtoArC:;\ge fchemes av‘\grotut
existing scientificDigital Library (DL) like [9]. aftecting Its clients. Essentially, the acts as an aefap

between the clients and the data source.

IV. DIRECT ARCHITECTURE Besides the storing manager devoted to guarantee the per-
aistence of the object directly related to the course of the
evaluation campaign, there is also tlog storing manager
Hﬁat allows for the fine tracing of both system and user events

Figure 1 shows the architecture of DIRECT. It consists
three layers — data, application and interface logic layeirs
order to achieve a better modularity and to properly descri
the behavior of DlRE.CT by iSOIati_n.g specific funCtionaﬁii@t_ . Snttp://java. sun. com bl uepri nt s/ corej 2eepatt er ns/
the proper layer. This decomposition makes a clear definiti@at ¢ er ns/
of the functioning of DIRECT by means of communication http://j ava. sun. conf product s/ j dbc/
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It captures information such as the user name, ltiternet 530 experiments, and 15 assessors, who assessed more than
Protocol (IP)address of the connecting host, the action that h460,000 documents in seven different languages. The system
been invoked by the user, the messages exchanged amonguh® then used for producing reports and overview graphs
components of the system in order to carry out the requestdzbut the submitted experiments [10], [11]. On the basib®f t

action, any error condition, and so on.

experience gained during the CLEF 2005 campaign, DIRECT

Finally, on top of the various “storing managers” there & this going to be further enhanced and tested during the ongoing
Storing Abstraction Layer (SALyhich hides the details aboutCLEF 2006 campaign.

the storage management from the upper layers. In this way,
the addition of a new “storing manager” is totally transpére a
for the upper layers.

Application Logic

The application logic layer deals with the flow of oper-
ations within DIRECT. It provides a set of tools capable[?]
of managing high-level tasks. For example, tBeatistical
Analysis Management Tool (SAMToffers the functionalities
needed to conduct a statistical analysis on a set of rung;
Note that the SAMT makes use of thlmva—Matlab Bridge
(JMB) native library, a library we developed to allow a
Java application to use Matlaas a computational engine.
This way, the SAMT can leverage on the Statistics Toolbox}!
provided with Matlab in order to perform the actual statisti
analysis. This choice ensures that the statistical testaged
by the SAMT are implemented in a very reliable way, since
Matlab is a leader and very consolidated application in the
field of numerical analysis which employs state-of-the-art
algorithms. As a further example, th#ava-Treceval Engine [5]
(JTE) native library provides an interface for DIRECT towards
thetrec_eval packagé®, adopted by TREC for computing
the basic performance figures such as precision and recall.

Finally, the DIRECT Integration Layer (DIL)provides the 6]
interface logic layer with a uniform and integrated access t
the various tools. As we noticed in the case of the SAL, thanks
to the DIL also the addition of new tools is transparent fa th
interface logic layer.

5

Interface Logic .

It is the highest level of the architecture, and it is the asce
point for the user to interact with the system. It provides
specialisedUser Interfaces (Ulsjor different types of users, 8]
that are the participants, the assessors, and the adratarstr
of DIRECT.

El

We outlined some relevant issues that have to be taken into
account when evaluating the information access components
of a DLMS; furthermore, we have designed a system, called
DIRECT, able to address the highlighted issues and we hade
developed a first prototype of it.

DIRECT has been successfully adopted during the CLEF
2005 campaign, it has been used by nearly 30 participants
spread over 15 different nations, who submitted more than

(11]

V. CONCLUSIONS

8http://java. sun. conlj 2se/ 1. 5. 0/ docs/ gui de/ j ni/
i ndex. htm

Sht t p: / / www. mat hwor ks. conl

0 tp://ftp.cs.cornell.edu/ pub/smart/
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