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1 Overview

Thegoalof thisdemonstrationis to presentthemainfea-
turesof a Mediatorcomponent,Global SchemaBuilder,
of an I3 system,calledMOMIS (MediatorenvirOnment
for Multiple Information Sources)[1]. MOMIS12 has
beenconceivedto provideanintegratedaccessto hetero-
geneousinformationstoredin traditionaldatabases(e.g.,
relational,object-oriented)or file systems,aswell as in
semistructuredsources. The demonstrationis basedon
the integration of two simple sourcesof different kind,
structuredandsemi-structured,wich will bedescribedin
Section2.
Like otherintegrationprojects[2, 3], MOMIS follows a
“semanticapproach”to informationintegrationbasedon
the conceptualschema,or metadata,of the information
sources,andon thefollowing functionalelements:

1. acommondatamodel,ODM ��� , whichis definedac-
cordingto the ODL ��� language,to describesource

�
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1Permissionto copywithoutfeeall or part of thismaterialis granted
providedthat thecopiesare not madeor distributedfor directcommer-
cial advantage, theVLDB copyrightnoticeandthetitle of thepublica-
tionandits dateappear, andnoticeisgiventhatcopyingisbypermission
of the Very Large Data BaseEndowment.To copyotherwise, or to re-
publish,requiresa feeand/orspecialpermissionfromtheEndowment.
Proceedings of the 26th VLDB Conference,
Cairo, Egypt, 2000.

2MOMIS is ajoint projectamongtheUniversit̀adi ModenaeReggio
Emilia, the Universit̀a di Milano, andthe Universit̀a di Bresciawithin
the nationalresearchproject INTERDATA, themen.3 “Integration of
Informationover theWeb”, coordinatedby V. DeAntonellis,Universit̀a
di Brescia.

schemasfor integration purposes. ODM ��� and
ODL � � have beendefinedin MOMIS as subsetof
thecorrespondingonesin ODMG,followingthepro-
posalfor astandardmediatorlanguagedevelopedby
the ��� /POBworking group[4]. In addition,ODL � �
introducesnew constructorsto supportthesemantic
integrationprocess;

2. oneor morewrappers,to translatemetadatadescrip-
tionsinto thecommonODL � � representation;

3. a mediatorwhich is composedof two modules:the
Global SchemaBuilder (GSB)andtheQueryMan-
ager (QM). The GSB module processesand inte-
gratesODL ��� descriptionsreceived from wrappers
to derive the integratedrepresentationof the infor-
mation sources. The QM moduleperformsquery
processingandoptimization. In particular, it gener-
atestheOQL� � 3 queriesfor wrappers,startingfrom
a global OQL� � query formulatedby the user on
the global schema.Using DescriptionLogics tech-
niques,the QM componentcan generatein an au-
tomatic way the translationof the genericOQL� �
query into different sub-queries,one for eachin-
volvedlocalsource.

The original contribution of MOMIS is related to the
availability of a set of techniquesfor the designerto
facecommonproblemsthat arisewhen integratingpre-
existing informationsources,containingboth semistruc-
turedandstructureddata. MOMIS providesthecapabil-
ity of explicitly introducingmany kindsof knowledgefor

3OQL� � is asubsetof OQL-ODMG.
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Figure1: EatingDataSource(ED)

Restaurant-pattern=
(Restaurant, � name,address,phone � ,
specialty,category,nearby � ,owner ��� )

Owner-pattern= (Owner, � name,address,job � )
Address-pattern=

(Address, � street,city,zipcode � )
Figure2: Objectpatternsfor thesourceED

integration,suchasintegrity constraints,intra- andinter-
sourceintensionalandextensionalrelationships,andde-
signersupplieddomainknowledge.MOMIS supportsin-
formationintegrationin awayautomatedasmuchaspos-
sibleandperformsrevision andvalidationof thevarious
kindsof knowledgeusedfor the integration.To this end,
MOMIS combinesreasoningcapabilitiesof Description
Logics with affinity-basedclusteringtechniques,by ex-
ploiting a commonontologyfor the sourcesconstructed
usinglexical knowledgefrom WordNetandvalidatedin-
tegrationknowledge.

2 Demonstration

2.1 Running example

In order to illustrate how the MOMIS approachworks,
we will use the following example of integration in
the RestaurantGuide domain, involving two differ-
ent datasourcesthat collect information about restau-

Steakhouse(s code, name, street, pers id,
special dish)

Bistro(s code, type, pers id)
Person(pers id, first name, last name,)

qualification)
Brasserie(b code, name, address)

Figure3: FoodGuideDatabase(FD)

rants.Thefirst datasourceis theEating Datasource
guidebook(ED), containingsemistructuredobjectsabout
restaurantsof the west coast with information about
menu,specialties,category, andso on. Fig. 1 illustrates
a portionof theED datasource(with a notationsimilar to
theoneof theOEM model[5, 6]).
We use the notion of object pattern to representat in-
tensionallevel all differentobjectsthatdescribethesame
conceptin a givensemistructuredsource.Objectpatterns
for all theobjectsin oursemistructuredsourceareshown
in Fig. 2 (where the symbol “*” denotesoptionality).
Threeobject patternsare defined: Restaurant, con-
taininginformationaboutrestaurants;Owner, containing
informationaboutpeopleinvolved; Address, contain-
ing informationaboutaddresses.EachRestaurant has
an atomicname, category, andspecialty. Fur-
thermore,someRestaurant objectshave an atomic
address and some other a complex address, a
phone, a complex objectnearby, specifyingthenear-
estrestaurant,andanowner, specifyingthename, the
address andthejob of therestaurant’sowner.
The seconddatasourceis the Food Guide Database
(FD), a relationaldatabasecontaininginformationabout
USA restaurants. The FD is composedof four rela-
tions, namelySteakhouse, Bistro, Person, and
Brasserie (see Fig. 3). Information related to
restaurantis maintainedinto theSteakhouse relation.
Bistro instanceis a subsetof Steakhouse instance
andcontainsinformationaboutthesmallinformal restau-
rantsthatserve wine. EachSteakhouse andBistro
is managedby a Person. Information about places
where drinks and snacksare served on, are stored in
Brasserie relation.

2.2 Demonstration Architecture

TheGlobal SchemaBuilder (GSB) is themediatorcom-
ponentwhich processesandintegratesODL ��� sourcede-
scriptionsreceivedfrom wrappersto derivetheintegrated
representationof thedatasources,that is, theGlobalVir-
tual Schema. It is composedmainly by a GUI (the SI-
Designermodule),a datarepository, anda coordination
module(GlobalSchemamodule)andasetof services(ser-
vice level) usedduringtheintegration(seeFigure4). All
suchmodulesareavailableasCORBA objectsandinter-
act usingestablishedidl interfaces. Datasourcesto be
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integratedarereachableby wrappermodulesthatarealso
CORBA objects(with averysimplecommoninterface).

Figure4: Demonstrationarchitecture

Thedesignerperformsthe integrationprocessin a semi-
automaticway, following thestepssuggestedby the(SI-
Designer). Eachstepis characterizedby agraphicalform
(seeFigure 5) and eachform “talks directly” with the
GlobalSchemaobject (the idl interfacebetweenGlob-
alSchemaandSI-Designeris strictly modular)retrieving
dataandsaving new informationprovidedby thedesigner
in the CommonThesaurus,a commonontologyamong
sources.
For the integration phase,GSB usesthe following ser-
vices: SIM (Source Integrator Module): it extracts
intra-schemaintensionalrelationshipson thebasisof the
sourcestructures;SLIM (SchemataLessicalIntegrator
Module): it extracts inter-schemaintensionalrelation-
shipsbetweenattribute and classnames,exploiting the
Wordnetlexical system[7]; In this case,synonyms,hy-
pernyms/hyponyms, and relatedterms can be automat-
ically proposedto the designer, by selectingthem ac-
cordingto relationshipspredefinedin the lexical system.
ARTEMIS tool environment [8], which usestermino-
logical relationshipsin theCommonThesaurusto assess
the level of affinity betweenODL � � classesby interac-
tively computinga set of affinity coefficients, that take
into accountboth ontologicaland structuralknowledge
aboutODL � � classes.Furthermore,ARTEMIS classifies
ODL � � classesby affinity levelsusinghierarchicalclus-
teringtechniques;ODB-Tools, a tool basedontheOLCD
DescriptionLogics [9] inferencetechniques,suchas in-

coherencedetectionandsubsumptioncomputation,which
performsODL ��� schemavalidationandevaluatesimplicit
inter-schemaisa relationships.

The integration processis subdivided in two phases
(1) CommonThesaurusgeneration,(2) Global Virtual
Schemageneration.

To build the Global Virtual Schema,the following se-
quenceof interactionsis performed:

� SIM, to extractintra-schemarelationships;� SLIM, to extract inter-schemaintensionalrelation-
shipsbetweenattribute andclassnames,exploiting
theWordnetlexical system[7]). At eachinteraction
theextractedrelationshipsareshown to thedesigner
whocanconfirmthemor notandcanprovidefurther
information.� ARTEMIS, to computeaffinity coefficientsbetween
ODL � � classes,to evaluatetheir level of matching.

As a result of theseinteractions,ODB-Tools performs
checkingandvalidationto comeupwith a CommonThe-
saurus. OncetheCommonThesaurushasbeenbuilt, the
ARTEMIS tool is invoked from within SI-Designer to
performclusteringandidentify clustersof classeswith a
givenaffinity thresholdvalue.Affinity clustersof ODL � �
classesinteractively selectedby ARTEMIS arepassedto
ODB-Tools to constructthe Global Virtual Schemaof
the mediator. In particular, an integratedglobal ODL � �
class is interactively defined for eachselectedcluster.
ODB-Tools is exploited for a semi-automaticgeneration
of the global ODL � � classes.The set of global ODL � �
classesdefined constitutesthe Global Virtual Schema
of the MOMIS mediatorto be usedfor posingqueries
againstthesources.

The GlobalSchema (see Figure 4) is the information
repositoryandactsascoordinationobjectfor an integra-
tion session.A GlobalSchemaobjectexistsfor eachinte-
gration process. Suchobjectis characterizedby a status
that spacesbetweenthe valueuninitialized to the value
complete, correspondingto having a completelymodeled
Global Virtual Schema.A GlobalSchemaobjectconsti-
tutes the input for the Query Manager object that will
managequerieson theintegratedschema.
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(a)

(b)

Figure5: Example:(a) Sourcebinding interfaceand(b)
SLIM interface
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