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

Y OSHIAKI SAKAE,! YUTAKA [SHIKAWA,t SATOSHI MATSUOKA'
and TOSHIYUKI TAKAHASHIt

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)
{
_pmittl_thinit();
_pmittl_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);

_pmittl_comfinish();
exit(0);

02 0DO0O0O0Ooog
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 oooooo
Fig.3 User code.
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02 PrestoOODOOO0ODOO
Table 2 The specification of Presto cluster.
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Throughput(Ethernet): MPI_Send(One-way) vs. Remote Mem Write
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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();

07 00000000000 MPCH++ remote mem writell
Fig. 7 Micro Benchmark (MPC++ remote mem write).
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CG Performance (Class A: Myrinet)
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Fig.8 CG Performance (Class A).
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Fig.9 CG Performance (Class B).
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Table 3 The combination of measured datas.
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Fig.10 IS Performance (Class A).

IS Performance (Class B: Ethernet)

IS Performance (Class B: Myrinet)

" onam ——
MPCH/LAM - 4

0 L L L L

Time [sec]

' ' CIMPICH-PM ——
70 b MPC++/MPICH-PM - 4
MPC++inative-PM ---

0 L L L L

1 2 4 8 16 32
Number of Nodes

1 2 4 8 16 32
Number of Nodes

0 11 IS Performancel] Class BO
Fig.11 IS Performance (Class B).

oboooooboooooobooo MTTL-MPIODO
MPIOOOOOOOOOOODOO

6. O O

00000o0o0o0oO0ooool) MPC+40 MPIO
0000000000000 000UO02) 100Base
Ethernet 0000000000 OCQCODO 200000

1H)O0OoOooOoo s00 600000000000
512Byte 000000000 50%00000000
ocooooOOoooooooooooooooono 34
goooooooboooooboboooooboogooboan
goboboooooooooboooocobObOoOoboo
Oo0ooooooooooooocGoIsooog
gooooooooo

2)000000000 SPMDOOOOOOODO
MPC++000000000000 0100Base Ether-
net 0 MPIODODOOOODOODOOODOOO
goooooobooooobooboobbooboobooo

O0OClass BOO CG 3200000400000
ooooooooooooooog

00000 oouooooooooog MPC++
O000oooooooooooooooooooog
00 3200000000DOO000Q0O0DODOOOOO
oo0oooooOoooooooo

00 Class ADOODODOOOOOOODOODOO
00000oo000ooooooooooooooog
0000000000o0ooo0oogooooooog
oo0ooooU0oooUooooooooooooog
ooo0oooOoUoooooooopoOoooooo
6.1 CGO Class A: Ethernetd
C++/LAM O CGUOOOQOODOODO 5 00O
MPC++/LAMO00000 6°0 00000000
Oo000odoooooDoooooooooooon

Y MTTL-MPIOOOOOOOOOOOOOO 3.1000000
oo



Vol. 41 No. SIG 8(HPS 2)

0 4 CGOClass BO32 000
Table 4 CG (Class B) 32 nodes.

C++/LAM 257 [sec]
MPC++/MPICH-PM/PM-Ether 265 [sec]
C++/MPICH-PM 175 [sec]
MPC++/MPICH-PM 194 [sec]
MPC++ /native-PM 210 [sec]
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ooo
Table 5 CG (Class A: C++/LAM): The breakdown of
communication (per node).

Nodes 2 4 8 16 32
Send 1,200 2,790 5,160 9,090 16,140
Irecy 1,200 2,790 5,160 9,090 16,140
Wait 1,200 2,790 5,160 9,090 16,140
AVG (KB) 18.2 117 7.4 4.5 2.6
Total (MB)  20.8 31.3 365  39.1 40.4
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oooo
Table 6 CG (Class A: MPC++/LAM): The breakdown
of communicationn (per node).

Nodes 2 4 8 16 32
Send 1,591 3,572 6,333 10,654 18,095
Isend 300 1,170 2,730 0 0
Recv 1,081 4,742 9,063 10,654 18,095
Iprobe 1,598 3,575 6,334 10,654 18095
Test 390 1170 2,730 0 0
AVG (KB) 10.80 6.77  4.14 3.87 2.37
Total (MB)  20.9 314  36.6 39.4 40.8
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Fig.12 CG Breakdown (Class A).
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Fig. 13 IS Breakdown (Class A).
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Table 7 IS (Class A: C/LAM): The breakdown of
communication (per node).

Nodes 2 4 8 16 32
Allreduce 10 10 10 10 10
Alltoall 10 10 10 10 10
Alltoallv 10 10 10 10 10
AVG (KB) 2,731 2,052 1,204 660.2 372.3
Total (MB) 80.0 60.1 35.3 19.3 10.9
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Table 8 IS (Class A: MPC++/LAM): The breakdown of

communication (per node).

Nodes 2 4 8 16 32
Send 80 190 360 650 1,170
Isend 10 30 70 150 310
Recv 90 220 430 800 1,490
Iprobe 90,297 164,323 100,731 52,322 1,180
Test 90,267 164,193 100,511 51,972 310
AVG (KB) 9105  279.7 837 242 6.84
Total (MB)  80.0 60.1 35.1 189 9.9
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