Vol. 47 No. SIG 7(ACS 14) ooooooooooooooooooooboo May 2006

oooobboooooobouoooooon
O000000 Grid RPCOOOOOOODOOO

O o o of oo o of oo o of
o o o ot o O OF  Franck Cappello'f

OmniRPCOOO0OOOOOOOOODODODOOOOOOOO Grid RPCOODODODOOODOOOCOO
00000000000000o0o00 OomniRPCOODODOOOOOOODODOOOODODOOOOO
gooobbobOooobooobooobooboooo0oooboooboobooooobboobooobooboooon
JO00ooOmniRPCOO0O0OOODOCOODOOOODOODOOODOODOOOOODODODODOOOOO
00o0ooo000o000oo0O00oo0o000o000ooO00o0oo00oD00o0O0O0o0oo0oooOooDoooOo
gobooobooboobooboooooobooobooboooobobooo0oobooobooboboboooooboooon
J0000o0o0oCoOo000ooooooocOo0o0g omniRPCOOOOO0OOODODOODOOOOOO
0000000000000000000000000000 XtremWebd CyberGRIPO Condor
O Open Source Grid Engine 0 40 0000000000000 00O0O0OCOOOOOODOOO
goooboooooobooooooboooooooooooooooobDoooooboobDoooD
00o0o0000o000oo00oo0o00o0o00oo0o00oo00ooO00ooo0ooo0oo0oooDOooooo
gooooboooog

Design and Implementation of Grid RPC System
Integrating Computing Resources
on Multiple Grid-enabled Job Execution Systems

YOSHIHIRO NAKAJIMA," MITSUHISA SATO,! YOSHIAKI AIDA,t
DAISUKE TAKAHASHI,t TAISUKE BOKU' and FRANCK CAPPELLOft

OmniRPC is a Grid RPC system for parallel programmings in a grid environment. In this
paper, we propose an extension of OmniRPC to make use of computing resources managed
by several grid-enabled job execution systems. In order to submit a RPC related job to grid-
enabled job execution systems, the proposed system decouples the computation in a remote
node from the Grid RPC mechanism and uses document-based communication rather than
connection-based communication. By this system, we can exploit not only remote servers and
clusters but also computing resources provided with grid-enabled job execution systems on
different sites. We designed a general interfaces to construct OmniRPC system on each differ-
ent grid-enabled job execution systems and adapted the proposed system to four grid-enabled
job execution systems: XtremWeb, CyberGRIP, Condor and Open Source Grid Engine. We
present implementations for the four grid-enabled job execution system and report a prelimi-
nary performance of those implementations by using two application. Our model can provide a
framework of a parallel programming model by using remote procedure calls bridging between
large scale computing resource pools.
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Fig.1 An overview of OmniRPC system.
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#include "OmniRpc.h"

main(int argc, char *xargv) {
/* declaration */
double A[10][N][N], B[10][N][N], C[10] [N][N];
OmniRpcRequest req[10];
OmniRpcInit(&arge, &argv);

/* calls matrix multiplication function named "dmmul",
C[i]l = A[il*B[i]l =*/
for(i = 0; i < 10; i++)
req[i] = OmniRpcCallAsync("dmmul",N, A[i], B[il, C[il);
/* waits the finishes of all RPCs */
OmniRpcWaitAl1(10, req);

OmniRpcFinalize();

}
02 000ooOoOoooooo omniRPCOOOOOOCODOOO
oooooo
Fig.2 A client program source code calculates matrix
multiplication in remote nodes.

Module matrix;

Define dmmul(IN int n, IN double al[n][n],
IN double b[n][n], OUT double c[n][n])
"call function of matrix multiplication"
Calls "C" mmul(n,a,b,c);

03 0000000 OmniRPCREX ODOOOOOOOODODO
Fig.3 An OmniRPC REX program source code.
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Fig.4 An overview of the proposed system.
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Fig.5 The OmniRPC execution model for GJES.
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<?xml version="1.0" 7>

<OmniRpcConfig>

<Host name="dennis.hpcc.jp" user="ynaka" />
<Agent invoker="ssh" mxio="on" path="/omrpc"/>
<JobScheduler type="xtremweb"

maxjobs="32" config="/etc/xwrc"/>

</Host>

<Host name="alice.hpcc.jp" user="msato" />
<Agent invoker="ssh" mxio="on" path="/omrpc"/>
<JobScheduler type="cybergrip" maxjobs="32" />
</Host>

</OmniRpcConfig>

J

07 000 GJESOOOOOOOOOOODOD
Fig.7 An exmaple configuration file for multiple GJESs.
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Table 2 Experimental platform in the grid test-bed.

Cluster Name Machine Network | #nodes

Dennis Dual Xeon 2.4 GHz, 1 GB 1 GbE 10
Dual Xeon 3.06 GHz, 1 GB| 1GbE 6

Alice Dual Athlon 1800+, 1GB |[100 MbE 9
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03 Denmnis00000000O00O0O0O0OOOOOODOODOOO
Table 3 Network performance between dennis cluster’s
master node and each cluster’s node.

Cluster | Round-Trip Time (ms) | Throughput (Mbps)
Dennis 0.23 879.31
Alice 0.18 94.12

04 0 GJESOOOOOOOOOOO
Table 4 Scheduling configuration of each GJES.

Items XtremWeb | CyberGRIP | Condor | OSGE
Polling Interval (s) 1 10 5 15
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Fig.8 Elapsed time in the case of 60 seconds per RPC.
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Fig.9 Elapsed time in the case of 240 seconds per RPC.
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05 OmniRPC O PAML codeml 00000
Table 5 Execution time of PAML OmniRPC version in

each setting.
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