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1 Oveview

Thegoal of this demonstratioris to presenthe mainfea-
turesof a MediatorcomponentGlobal SdhhemaBuilder,
of an I3 system,called MOMIS (MediatorenvirOnment
for Multiple Information Sources)[1]. MOMIS*? has
beenconcevedto provide anintegratedaccesgo hetero-
geneousnformationstoredin traditionaldatabase¢e.qg.,
relational,object-oriented)r file systemsaswell asin
semistructuregources. The demonstratioris basedon
the integration of two simple sourcesof differentkind,
structurecandsemi-structuredyich will be describedn
Section2.

Like otherintegrationprojects[2, 3], MOMIS follows a
“semanticapproach’to informationintegrationbasedon
the conceptuakchemapor metadatapf the information
sourcesandon thefollowing functionalelements:

1. acommondatamodel,ODM;s, whichis definedac-
cordingto the ODL ;s languageto describesource
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schemasfor integration purposes. ODM;: and
ODLys have beendefinedin MOMIS as subsetof
thecorrespondingnesn ODMG, following thepro-
posalfor astandardnediatodanguagelevelopedby
the I*/POBworking group[4]. In addition,ODLs
introducesew constructorgo supportthe semantic
integrationprocess;

2. oneor morewrappersto translatemetadatalescrip-
tionsinto thecommonODL ;s representation;

3. amediatorwhich is composedf two modules:the
Global ShemaBuilder (GSB) andthe Query Man-
ager (QM). The GSB module processesnd inte-
gratesODL ;s descriptionsreceved from wrappers
to derive the integratedrepresentatiomf the infor-
mation sources. The QM module performsquery
processingandoptimization. In particular it gener
atesthe OQL;s* queriesfor wrappersstartingfrom
a global OQL;s query formulatedby the useron
the global schema.Using DescriptionLogics tech-
nigues,the QM componentcan generatdn an au-
tomatic way the translationof the genericOQLs
query into different sub-queries,one for eachin-
volvedlocal source.

The original contritution of MOMIS is relatedto the
availability of a set of techniquesfor the designerto
facecommonproblemsthat arisewhen integrating pre-
existing informationsourcesgontainingboth semistruc-
turedandstructureddata. MOMIS providesthe capabil-
ity of explicitly introducingmary kindsof knowledgefor

30QL;s is asubsebf OQL-ODMG.
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Figurel: EatingDataSource(ED)

rants.ThefirstdatasourcestheEat i ng Dat asour ce
guidebook(ED), containingsemistructureabjectsabout
restaurantsof the west coast with information about
menu,specialtiescateyory, andsoon. Fig. 1 illustrates
a portionof the ED datasourcéwith a notationsimilar to
theoneof the OEM model[5, 6)).

We usethe notion of object patternto representat in-
tensionalevel all differentobjectsthatdescribehe same
conceptin agivensemistructuredource.Objectpatterns
for all the objectsin our semistructuredourceareshovn

Restaurant-pattern

(Rest aur ant ,{nane, addr ess, phone*,

speci al ty, cat egory, near by*, owner *})
Ownerpattern= (Oaner ,{nane, addr ess, j ob})
Address-patters

(Address,{street,city, zi pcode})

in Fig. 2 (where the symbol “*" denotesoptionality).
hree object patternsare defined: Rest aur ant , con-
aininginformationaboutrestaurantsDaner , containing
nformation aboutpeopleinvolved; Addr ess, contain-
nginformationaboutaddresse€achRest aur ant has
n atomic namne, cat egory, andspeci alty. Fur

—
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Figure2: Objectpatterndor the sourceED

integration,suchasintegrity constraintsintra- andinter-
sourceintensionaland extensionalrelationshipsandde-
signersupplieddomainknowledge.MOMIS supportsn-
formationintegrationin away automate@&smuchaspos-
sible and performsrevision andvalidationof the various
kinds of knowledgeusedfor theintegration. To this end,
MOMIS combinesreasoningcapabilitiesof Description
Logics with affinity-basedclusteringtechniqueshy ex-
ploiting a commonontologyfor the sourcesconstructed
usinglexical knowledgefrom WordNetandvalidatedin-
tegrationknowledge.

2 Demonstration

2.1 Running example

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

thermore,someRest aur ant objectshave an atomic

addr ess and some other a complex addr ess, a

phone, acomple objectnear by, specifyingthe near

estrestaurantandan owner , specifyingthe nane, the

addr ess andthej ob of therestaurans owner.

The seconddatasourcds the Food CGui de Database
(FD), arelationaldatabaseontaininginformationabout
USA restaurants. The FD is composedof four rela-

tions, namely St eakhouse, Bi stro, Person, and

Brasseri e (see Fig. 3). Information related to

restaurants maintainednto the St eakhouse relation.

Bi st r o instanceis a subsetof St eakhouse instance
andcontaingnformationaboutthe smallinformal restau-
rantsthatsene wine. EachSt eakhouse andBi stro

is managedby a Per son. Information about places
where drinks and snacksare sened on, are storedin

Brasseri e relation.

2.2 Demonstration Architecture

The Global SthemaBuilder (GSB)is the mediatorcom-
ponentwhich processeandintegratesODL ;s sourcede-
scriptionsrecevedfrom wrapperdo derive theintegrated
resentatioof the datasourceghatis, the Global Vir-

speci al _di sh)
Bi stro(s_code, type, pers.id)
Person(pers.id, first_nane, |ast_nane,)
qual i fication)
Brasseri e(b_code, nane, address)

St eakhouse(s_code, nane, street, pers. c{ﬂa

| Schema. It is composednainly by a GUI (the SI-
signermodule),a datarepository and a coordination
dule(GlobalSchemanodule)andasetof servicegser
e level) usedduringtheintegration(seeFigure4). All
hmodulesareavailableas CORBA objectsandinter-
usingestablished dl interfaces. Datasource$o be
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Figure3: Food GuideDatabas€FD)



integratedarereachabldy wrappermoduleshatarealso coheencedetectiorandsubsumptiowomputationywhich
CORBA objects(with avery simplecommoninterface). performsODL ;s schemavalidationandevaluatesmplicit
inter-schemasa relationships.

" ntegraton Designr | %5&"21:23?“ The integration processis subdiided in two phases
s 1 o (1) CommonThesaurusgeneration,(2) Global Virtual
: Schemayeneration.
SL-Designer )| G10balSchomal. - - i
S fosmcnanvarll] To build the Global Virtual Schema,the following se-
Imtegeation “@ 1 guenceof interactionds performed:
SIM
- : e SIM, to extractintra-schemaelationships;
;J 1ODB-Tools ) | e SLIM, to extractinterschemantensionalrelation-
ARTEMIS ' shlpsbetweenattnkuteandclassnames_,explomng
sercToTToveT s the Wordnetlexical system[7]). At eachinteraction

Honiec GLORL Schens asider the extractedrelationshipsreshovn to the designer
Figure4: Demonstratiorarchitecture who canconfirmthemor notandcanprovide further
information.

e ARTEMIS, to computeaffinity coeficientsbetween

The designemperformsthe integrationprocessn a semi- / _
ODL ;s classesto evaluatetheir level of matching.

automatiowvay, following the stepssuggestedby the (Sl -
Designer). Eachstepis characterizetdy agraphicalform
(seeFigure 5) and eachform “talks directly” with the . .
GlobalSthiemaobject(thei dl interfacebetweenGlob- As a r_esult of thesemteractlons,oI_DB-TooIs performs
alSchemaand SI-Designesis strictly modular)retrieving checkmgandvﬁm?ﬂonto c_lt_)rr]neupwﬁr: at()jom?qlnThhe-
dataandsaving new informationprovidedby thedesigner saurus Oncethe CommonT hesaurusiasbeenbuilt, the

in the CommonThesaurusa commonontology among ARTEMIS t00|.IS |nv0.ked f_rom within SI—Deagnq to
SOUrces. performclusteringandidentify clustersof classesvith a

For the integration phase,GSB usesthe following ser givenaffinity threshold/alue.Affinity clustersof ODL 2
vices: SIM (Souce Integrator Moduld: it extracts classesnteractively selectedoy ARTEMIS arepassedo
intra-schemantensionakelationshipson the basisof the ODB-Toals to constructthe Global Virtual Schemaof

sourcestructures;SLIM (SdematalessicalIntegrator the m§d|_ator In-partlcular an integratedglobal ODL s
Modul®: it extracts inter-schemaintensionalrelation- classis interactiely definedfor each selectedcluster
ships betweenattribute and classnames,exploiting the ODB-Tools s exploitedfor a semi-automatigeneration

Wordnetlexical system[7]; In this case synoryms, hy- of the global ODL ;s classes.The setof global ODL s
perryms/hypolyms, and relatedterms can be automat- classesdefined constitutesthe Global Virtual Schema

ically proposedto the designer by selectingthem ac- of the MOMIS mediatorto be usedfor posingqueries

cordingto relationshipgredefinedn the lexical system. againsthesources.

ARTEMIS tool environment[8], which usestermino- The GlobalSchema (see Figure 4) is the information
logical relationshipsn the CommonThesaurus$o assess repositoryandactsascoordinationobjectfor anintegra-
the level of affinity betweenODL s classeduy interac- tion sessionA GlobalSchemabjectexistsfor eachinte-
tively computinga set of affinity coeficients, thattake gration process Suchobjectis characterizedby a status
into accountboth ontologicaland structuralknowledge that spacesetweenthe value uninitialized to the value
aboutODL ;s classesFurthermore ARTEMIS classifies completecorrespondingo having acompletelymodeled
ODL ;s classedy affinity levels usinghierarchicalclus- Global Virtual Schema.A GlobalSchemabject consti-
teringtechniques©DB-Tools, atool basecontheOLCD tutesthe input for the Query Manager object that will
DescriptionLogics [9] inferencetechniquessuchasin- manageajueriesontheintegratedschema.
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Figure5: Example:(a) Sourcebinding interfaceand (b)
SLIM interface
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