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Design and Implementation of Java Class Library for Object Passing

DAISUKE FuJiMURA ,f NOBUYA WATANABE tt and AKIRA MASAKItt

This paper introduces the design and implementation of JPI: Java-object Passing Inter-
face, Java class library for the object passing. JPI is designed to be used in parallel Java
programs using the object communication, and its design policy includes: (1) providing sim-
ple and clear program interfaces, (2) implementation of communication mechanisms using
Java multi-threading features, and (3) program portability by architecture-independent of
Java. It provides to users natural and acceptable Java APIs for the object communication
which support parallel processing on multi-computers, and provides a parallel execution envi-
ronment which requires no special-purpose servers. By using JPI, user can make and execute
parallel programs easily that can run on any platforms where Java runtime is installed. This
paper also presents an example of program using JPI and results of the performance evalu-
ation. The results show that the program using JPI can run in maximum of 8% speed as
compared to the program written in C using MPICH.
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1 import jpi.*;

2 public class PingPong extends JApplication {
3 public void Jmain(String[] args) {

4 try {

5 int rank = JPI.COMM_WORLD.rank();

6 int size = JPI.COMM_WORLD.size();

7 if (size != 2) System.exit(1);

8 System.err.println("Thread " + rank +

9 " on " + JPI.getProcessorName());

10 long start = O, end = O;

11 int len = 0, max = 1 << 28;

12 byte[] data = null;

13 for (len = 1; len <= max; len <<= 1) {
14 if (rank == 0) {

15 data = new byte[len];

16 start = System.currentTimeMillis();

17 JPI.COMM_WORLD.send(data, 1, 100);

18 data =

19 (byte[])JPI.COMM_WORLD.recv(l, 200);
20 end = System.currentTimeMillis();

21 System.out.println("length=" + len*2 +
22 " time=" + (end - start));

23 } else if (ramk == 1) {

24 data =

25 (byte[])JPI.COMM_WORLD.recv(0, 100);
26 JPI.COMM_WORLD.send(data, O, 200);

27 }

28 data = null;

29 System.gc(Q);

30 }

31 } catch (JException e) {

32 e.printStackTrace();

33 System.exit(1);

34 }

35 }

36 | }
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