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Chapter VI

Semantic-Based
DynamicEnterprise
| nfor mation I ntegr ation

Jun Yuan, The Boeing Company, USA

Abstract

Decision support systems or mission control systems for network-centric
operationstypically need input from multiple heter ogeneousinformation
sources. While the number and size of information sources increase,
infor mation integration and its semantic interoperability are becoming a
growing concern and a major challenge to information management. In
this chapter, we will share our experience of enabling semantic-based
dynamic information integration across multiple heterogeneous
information sources. While data is physically stored in existing/legacy
data systems across the networks, the information is integrated based
upon its semantic meanings. Informally, it sounds like a virtual data
war ehousing technique without any physical data conversionrequiredin
advance. Ontology isused to describe the semanticsof global information
content, and semantic enhancement is achieved by mapping the local
metadata onto the ontology. For better system reliability, a unique
mechanism is introduced to perform appropriate adjustments upon
detecting environmental changes.
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Information I ntegration hasbeenahigh priority inbusinessfor many years. For
building applicationssuch asenterprise-widedeci S onsupport systemsor mission
control systemsinanetwork-centricenvironment, many companieshaveactually
beenstruggling againstintegration of legacy/existing datasystemsfor sometime.
With the recent explosion of Internet and Web-based resources, information
integrationanditssemanti cinteroperability arebecominganevengreater concern.

Inthischapter, we propose aframework that enablesdynamicinformation
integration acrossmultipleheterogeneousinformati on sources, with special
attentionto semanticinteroperability and adaptationsto adynamicenviron-
ment. Whiledataisphysically storedinexisting/legacy datasystemsacrossthe
networks, theinformationisintegrated based uponitssemantic equivalence.
Ontology isusedtoexplicitly describethe semanticsof global information
content. Such ontology isindependent of any particul ar information sources,
but only based upondomainexperts knowledge. Individual systemsmay have
their own intended models, and there are likely varioustypes of semantic
heterogeneity in between thosemodel s. Semantic heterogeneity resolution
methodsare provided by mapping thoselocal model sonto the ontology with
aunique mapping mechani sm associ ated with the proposed framework. Our
approachisleveragingwiththestate-of-the-art Semantic Web standards. For
instance, the domain ontology as well as the mapping knowledge can be
exportedinto RDF or OWL documents.

Inour framework, each participating information source assumesfull local
autonomy. All existing software applicationsthat werebuilt ontop of those
informationresourceswill remainto befunctioningthesameway asthey did
previously. Thereisnoneedtore-devel op any of these pre-existing applica-
tions. Theintegrationitself isthusapurely incremental enhancement.

A single information access point is provided. Users are able to access
informationasif itwereacentralizedinformation repository. Moreinterest-
ingly, itisasemanticinformation accesspoint, which allowsusersto query
against ontology, for example, conceptsandrel ationships, directly. Usersare
thusableto retrieveinformation from multiple heterogeneousdatasystems
without havingto understandlower-level detailssuchasphysical distribution,
semantic heterogeneity, andlogical conflictsamonginformationsources. In
addition, query answersareal so presented by aninstantiation of theontology,
andthesemanticscan beeasily captured and understood by both humanbeings
and computer systems.
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