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The Design and Implementation of Knowledge Processing Server

for Enterprise Information Systems

MAasaANOBU UMEDA,* KEIICHI KATAMINE," [ISAO NAGASAWA,*
MASAAKI HASHIMOTO! and OSAMU TAKATA*

A knowledge-based system is suitable for realizing advanced functions that require domain-
specific expert knowledge in enterprise-mission-critical information systems (enterprise appli-
cations). This paper describes the knowledge processing server that operates a knowledge-
based system written in Prolog with an enterprise application. It is an independent framework
of any enterprise application and knowledge-based system, and is realized by combining newly
implemented multi-threaded Prolog and Java. The server improves interoperability with vari-
ous enterprise applications due to its adaptation to distributed object technology, such as RMI
and CORBA, using Java. The server also makes it easier to incorporate a knowledge-based
system into a transaction system by allowing a knowledge-based system to inherit transactions
of an enterprise application in the J2EE environment. Experimental results indicated that
the multi-threaded Prolog could obtain high parallelism on an SMP system, and the server
could also achieve scalability on it. The server has been applied to clinical decision support
in a hospital information system, and it enables the validation of contraindications, such as
drug-drug interactions, on prescription orders. This result demonstrated that the server was
practically robust enough for use in an enterprise application.
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Fig.3 Execution model of multi-threaded Prolog.
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public class PrologEngine implements Runnable {

private Resolver resolver = new Resolver();

public void run() {
// Prolog DO 0O0ODOOOOOOOO
resolver.attachThread();
try {
while(isRunning()){
// 000000000000
PrologRequest request = getRequest();
if (request == null){
continue; // 0D0OODOO0O
}
// 00000000000000000O00000O0
resolveRequest (request) ;
}
} finally {
// Prolog 00 0OO0OO0OOOOOO

resolver.detachThread();

06 PrologOOOODOODOO

Fig.6 Overview of Prolog engine implementation.
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public class SQLDatabaseAccessor {

public Object[] execute(final String sql)
throws Exception {
PrologEngine.callCallback(new PrologCallback() {
public Object run() // OOOO0OOOO
throws Exception {
Connection conn = dataSrc.getConnection();
Statement stmt = conn.createStatement();
stmt.execute(sql); // SQLO O OO
ResultSet res = stmt.getResultSet();

// 0000000

return null;

s

}
07 000O0OO0oOoOoOoooooooOoo
Fig.7 Sample implementation of a data access interface.
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Fig.12 Elapsed time ratios of the static program of the
boyer benchmark.
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