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Evaluation of MPC++-0on-MPI on Commodity Cluster Environment

Y OSHIAKI SAKAE,! YUTAKA ISHIKAWA,tt SATOSHI MATSUOKA'
and TOSHIYUKI TAKAHASHI

Parallel Programming Languages such as MPC++ which facilitates finer-grained multi-
threading, remote method invocation, global memory read/write, and synchronized data
structures at the language level, have often been claimed as being allowing his parallelism
to be expressed in much richer, easier style than programming with libraries such as C +
MPI. Due to reliance on language mechanisms which are finer-grained, such languages have
traditionally been implemented only on specialized user-level libraries on top of fast, expensive
networks. On the other hand, in order for such languages to gain common acceptance, they
must be implemented on top of portable messaging libraries running on commodity hardware
with substantially less expensive networking. However, little systematic studies have been
done as to identify (1) whether the languages allow easy expression of traditional parallel
programs, and (2) in such a case, how much performance one loses by using commodity soft-
ware/hardware, and (3) the degree of scalability compared to dedicated software/hardware
implementations. In order to verify the viability of commodity implementation, we ported
the MPC++ language on top of different breeds of MPI, to be executed on two networks
of substantial performance/cost difference, namely, Myrinet and 100Base-T Ethernet. We
then investigated whether some NASPAR applications can be ported “naturally” on top of
MPC++, to be benchmarked in such a environment. Results were quite positive for MPC++
and its commodity implementation, namely (a) the port was quite effortless, (b) the small
penalty caused by the additional MPI layer was negligible for NASPAR applications, and (c)
for large data sets, MPC++/MPI running on the 100Base-T network was surprisingly com-
petitive to both the C+MPI on Myrinet, the original dedicated implementation of MPC++
on PM/Myrinet. The results are quite promising for wider-spread acceptance of higher-level
parallel languages on commodity clustering environments.
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int main(int argc, char **argv)
{
_pmttl_thinit();
_pmttl_cominit(&argc, &argv);
if (myNode == 0) {
mpc_main(argc, argv);
}else{
do{
_mpcRecHandler(0, 0);
if (Thread::numReadyThreads > 0) Thread::resched(0);
} while (_mpc_exiting == 0);
}
mpc_exit(0);
while (_mpc_exiting != numNode) {
_mpcRecHandler(0, 0);
if (Thread::numReadyThreads > 0) Thread::resched(0);

_pmttl_comfinish();
exit(0);

02 0000000
Fig.2 System Code

#include <mpcxx.h>
int foo(int, int);

int mpc_main(int argc, char **argv)
{

inti;

invoke(i, 1, foo, 1, 2); // invoke foo on node 1
return 0;

}

03 OOoooooo
Fig.3 User Code
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Table 2 The specification of Presto cluster

CPU Pentium IT 350MHz
Cache 512KB
Chipset 440BX
Memory SDRAM 256MB
NIC Intel EthernetExpress Pro 10/100
NIC Myrinet M2M-PCI64A-2

gooooooboooooboobobobooobogoo

0ooo30000000oo00o0o C+ MPIOO

0O MPI_Reduce, MPI_Alltoall, MPI_Alltoallv O O

ooooooooooMPC++0000000OOO

goooenDOOOO

o JI0IOOOODDODDOOOOOOODDODODO
0oooo (0300)

e J0IOO0DDOO MPC++ O Reduction OO
0 (20)

e 0000OODODUUIOLDO MPC++0OOOOODOO
0000000 (60)

e JOIDODDOODOO MPC++0OODOOODOO
00o0o0o0o0o (50)

e 000000 MPC++ OOOOOOODOODOO
0oo (60)

e J0I0O0DOODD40000000D0OO(BDO)
ISO00000oo0oo0ooUoooOooUoO (o

1.500)00000000000O0OODOOODOOOO

giloooosoboboooboono

4.2 [0 g

00000000 00OD Presto 000 32000

0000000000000 0 200000 0Ethernet

0 Planex 00 32 00O Switching Hub (FHSW-

3232NW) O OMyrinet 0 Myricom 00 M2M-OCT-

SW8 x 20000000000

OS O Linux 2.2.140 Myrinet 00000000

SCore 3.00 Ethernet 0O MPI 0O LAM 6.3.2 O

googo

0000000 pgec® 0ODOOODOODOODO

0000 -O6 -mcpu=i686 -march=i686 -malign-

double -fstrength-reduce -funroll-loops -fexpensive-

optimizations 0 0 00O

00000000 5 O 6 0 LAM, MPICH-

PM 00O MPISend, MPI_LRecyv 0O O QOO0

000 00MPC++/LAM, MPC++/MPICH-PM,

MPC++/native-PM 0000000000 OODOO

goooobooooo
MPIOOOOO0OODO0O0OO NetPIPE'™ 0O

MPC++-on-MPIOOOOOOOOOOOOODOODOODOO 7

Throughput(Ethernet): MPI_Send(One-way) vs. Remote Mem Write
12

T T

R X, o
N

%,

w0} / B

L
;-4

Throughtput [MB/sec]
£y
T
I

LAM —+—
At ) ) MPCHLAM ——-%-—
1 32 1024 32768

Message Size [bytes]

1.04858e+06 3.35544e+07

05 0000 (Ethernet): LAM vs. MPC++/LAM
Fig.5 Throughput(Ethernet): LAM vs. MPC++/LAM

Throughput(Myrinet): MPI_Send(One-way) vs. Remote Mem Write
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for (int d_size= MIN; d_size<=MAX; d_size*=2) {
timer.start();
if (myPE==0){
for (inti =0;i < ntimes; i++) {
gp.nwrite(data, d_size);
}
}

barrier.exec();
timer.stop();
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Fig.7 Micro Benchmark (MPC++ remote mem write)
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Table 3 The combination of measured datas
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Table 5 CG (Class A: C++/LAM): The breakdown of
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Nodes 2 4 8 16 32
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Irecv 1,200 2,790 5,160 9,090 16,140
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AVG(KB) 18.2 11.7 7.4 4.5 2.6
Total(MB) 20.8 31.3 36.5 39.1 40.4
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Table 7 IS (Class A: C/LAM): The breakdown of
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Nodes 2 4 8 16 32
Allreduce 10 10 10 10 10
Alltoall 10 10 10 10 10
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