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Distributed Data Management for Parallel CORBA

TSUNEHIKO KAMACHIt and THIERRY PRIOLft

We designed and implemented a parallel CORBA: a parallel and distributed computing in-
frastructure which makes it possible to couple different parallel programs easily and efficiently.
The parallel CORBA is designed based on an extension to the Common Object Request Bro-
ker Architecture (CORBA) in order to encapsulate a parallel program into a CORBA object.
In this paper, we present techniques for handling distributed data within the parallel CORBA
and redistributing a distributed parameter between two parallel objects. We implemented a
capability of performing data redistribution within the parallel CORBA in both a stub and a
skeleton. This allows programmers to select a client or a server to carry out redistribution in
order to obtain the maximum performance under their distributed computing environment.
Experimental results on a practical heterogeneous parallel and distributed system, consisting
of a NEC Cenju-4 parallel computer and a PC cluster, demonstrate the effectiveness of our
approach.
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interface MatrixOperations {
const long SIZE = 100;
typedef double Vector[ SIZE ];
typedef double Matrix[ SIZE ][ SIZE ]:
void multiply(in Matrix A,
in Vector B,
out Vector C );
void skal(in Vector C,
out double skal);
i
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Fig.1 CORBA architecture.
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Fig.2 Master/Slave method.
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interface[4] MatrixOperations{
const long SIZE = 100;
typedef double Vector[ SIZE ];
typedef double Matrix|[ SIZE ][ SIZE ];
void multiply(in dist[BLOCK][*] Matrix A,
in Vector B,
out dist[BLOCK] Vector C );
void skal(in dist[BLOCK] Vector C,
out esum double skal);

}i 7
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Fig.3 Parallel CORBA system.
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Fig.4 Parallel CORBA programming model.
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Fig.5 Sequential client and parallel server.
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module CosNaming {

interface NamingContext {

typedef sequence<Object> ObjectCollection;
void join_collection(in Name n,in Object obj);
void leave_collection(in Name n,in Object obj);
ObjectCollection resolve_collection(in Name n);
};
}

06 0000000000 NamingServiceOOODOOOO
Fig.6 NamingService operations for a parallel object.

01 000000000 NamingServiceOOOOOOOOODO
Table 1  Overview of NamingService operations for a

parallel object.
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MatrixOps_impl* obj = new MatrixOps_implQ);
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NamingService->join_collection(Matrix,obj);

// 00000000000000D

NamingService->leave_collection(Matrix,obj);
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Fig.7 Creating and removing a binding of a parallel
object (server side).

// 000000000000000
objs =
NamingService->resolve_collection(Matrix);

srv = MatrixOps::_narrow(objs); // 00000

srv->MatVect(A,B,C); /0000000000
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Fig.8 Resolve operation for a parallel object (client
side).
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Fig.9 Data redistribution in a gather/scatter approach.
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