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Design and Implementation of A Distributed Information
Integration System based on Metadata Registry

Jong-Hwan Kim' - Hea-Sook Park'' - Chang-Joo Moon' - Doo-Kwon Baik'™"*

ABSTRACT

The mediator-based system integrates heterogeneous information systems with the flexible manner. But it does not give much attention on
the query optimization issues, especially for the query reusing. The other thing is that it does not use standardized metadata for schema matching.
To improve this two issues, we propose mediator-based Distributed Information Integration System (DIIS) which uses query caching regarding
performance and uses ISO/IEC 11179 metadata registry in terms of standardization. The DIIS is designed to provide decision-making support,
which logically integrates the distributed heterogeneous business information systems based on the Web environment. We designed the system
in the aspect of three-layer expression formula architecture using the layered pattern to improve the system reusability and to facilitate the system
maintenance. The functionality and flow of core components of three-layer architecture are expressed in terms of process line diagrams and
assembly line diagrams of Eriksson Penker Extension Model (EPEM), a methodology of an extension of UML. For the implementation, Supply
Chain Management (SCM) domain is used. And we used the Web-based environment for user interface. The DIS supports functions of query
caching and query reusability through Query Function Manager (QFM) and Query Function Repository (QFR) such that it enhances the query
processing speed and query reusability by caching the frequently used queries and optimizing the query cost. The DIS solves the diverse
heterogeneity problems by mapping MetaData Registry (MDR) based on ISO/IEC 11179 and Schema Repository (SCR).
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Algorithm overall_flow /+ Overall Flow of the DIIS #/
Input : user query based on web
Qutput : integrated information or error message
{
/* Ul : User Interface based on web */
input ID and PW ; /* user or admin authentication */
if (ID and PW is not correct) return error message ,
else go to the main screen ;
input a user query based on web ;
send the user query to QFM ;

/+* QFM : Query Function Manager of the DIIS #/
if(query fucntion exists in QFR) { /% isExist = & %/
open the query function from QFR ;
assign TRUE to QFTag ;
} else { /* isExist = A3 %/
create a query function ;
assign FALSE to QFTag ;
}

send QFTag and query function to QMM ;
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/+ QMM : Query Mediation Manager of the DIIS */
if(QFTag is TRUE) {
send the query function to QPM ; /+ A9 A #/
} else if(QFTag is FALSE) {
call the query analyzer ; /x Ao B4 «/
call the query transformer ; /x A WAE #/
if (query function will use frequently) { /* AT =/
store the new transformed query function into QFR
}
send the transformed query function to QPM ;
}

/* QPM : Query Processing Manager of the DIIS #/
call the Query Executor ; /e A9 8
call the Result Integrator ; /x A9 B3 +/
send the integrated information to the Ul ;

/+ Ul : User Interface based on web */
display the integrated information ;
¥
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