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Implementation of Software DSM in Java

Y UKIHIKO SOHDA, 2 HIDEMOTO NAKADA,? HIROTAKA OGAWAT!
and SATOSHI MATSUOKAT: 14

Rapid commoditization of advanced hardware and progress of networking technology is now
making wide area high-performance computing a.k.a. the ‘Grid’ Computing a reality. Since a
Grid will consist of vastly heterogeneous sets of compute nodes, especially commodity clusters,
some have articulated the use of Java as a suitable technology to satisfy portability across dif-
ferent machines. Since Java’s natural model of parallelism is shared memory multithreading,
one will have to support distributed shared memory (DSM) in a portable manner; however,
none of the previous work on implementing Java on DSM has been portable solution. Instead,
we propose a software architecture whose goal is to achieve portability of DSM implementa-
tions across different commodity clustering platforms, and implemented a prototype system
JDSM. Benchmark results show that the current implementation on Java incurs increased
memory coherency maintenance cost compared to C-based DSMs, thus limiting scalability to
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some degree, and we are currently working on a solution to alleviate this cost.
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Fig.1 Structure of communication interface.
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Table 1 Methods in Comm interface.
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Table 2 Methods in SharedObjectPool abstract class.
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public abstract class SPMD{
public Comm comm;
public SharedObjectPool poo;
public void initialize();
public void start();
public void finalize();
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Fig.2 SPMD abstract class.
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Fig.3 Communication by using VIA.
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public abstract class SharedObject{
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Fig.4 SharedObject abstract class.
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public class test extends SPMD{

Object obji;

Object[] obj2,0bj3;

public void initialize(){
objl = new Object();
obj2 = ... ; obj3 = ....
pool.register(objl);
pool.register(obj2);
pool.register(obj3);}

public void start(O{ ...
pool.update(objl); I (2)
X = obji;
Future f; | (4)
f = pool.updateAsync(obj3, 5); |
pool.acquire(objl, 10); |
obj1[10] = obj1; | (3
pool.release(objl, 10); |
f.touch(); | (4)
y = obj3[5];
...}

public void finalize(O){ ... } }

1

05 0OO00O0O00OOOO0ODOO
Fig.5 Sample program of SPMD user code.
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Table 3 Latency and bandwidth of Soket and Java Socket (FastEthernet).

Socket Java Socket
0000byteD | 000000 uwsecd | OO0 O0OO0MB/sO | 000000 usecd | 000 OO0 MB/sO
1 86.68 0.011 109.7 0.009
4 86.81 0.046 109.0 0.036
16 89.00 0.179 111.3 0.143
64 103.7 0.617 125.1 0.511
256 155.4 1.646 177.54 1.442
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4096 671.6 6.098 699.0 5.859
16384 1910.2 8.577 1739.0 9.421
32768 3109.7 10.53 3496.5 9.372
04 M-VIADJVIAOOOOOUOOOOO OO FastEthernetO
Table 4 Latency and bandwidth of M-VIA and JVIA (FastEthernet).
M-VIA JVIA
0000byteD | DO00D00OOuwsecd | OO0 O0OO0MB/sO | 000000 usecd | 000 OO0 MB/sO
1 31.143 0.032 52.0 0.0192
4 31.124 0.128 52.1 0.0769
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4096 490.43 8.351 537.5 7.620
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Table 5 Latency and bandwidth of PM and JPM (Myrinet).
PM JPM
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65536 1923.8 34.07 2087.3 31.39
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JDSM/SocketComm Latency and Throughput (IBM JDK1.3)
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Fig.6 JDSM runtime baseline performance

(SocketComm).

JDSM/PMComm Latency and Throughput (IBM JDK1.3)
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Fig.7 JDSM runtime baseline performance (PMComm).
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Fig.8 Barrier synchronization costs.
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Table 6 SPLASH2 LU w/o JDSM runtime.

Sunl.3 IBM1.3 Sunl.2.2 C
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SPLASH2 LU (Sun JDK1.2.2 + OpenJIT 1.1.12)
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