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– 2.6GHz Dualcore Opteron x 2 sockets (4 cores) 

– 4GB memory 

– Linux 2.6.18-1.2798.fc6 

– OpenMPI 1.1-7.fc6 

• Gigabit Ethernet  
– TCP 949Mbps(=113.1MB/sec) 

Gigabit Ethernet Switch 

Dualcore Opteron x 2 

4GB memory 

Gigabit 

Ethernet 



• T2K 4  

– 2.3GHz Quadcore Opteron x 4 sockets (16 

cores) 

– 32GB memory 

– MVAPICH2 

• 4xDDR Infiniband  

– 8GB/sec 

•  



• T2K 4  

– 2.3GHz Quadcore Opteron x 4 sockets (16 

cores) 

– 32GB memory 

– Fujitsu Parallelnavi MPI 

• 4xDDR Infiniband  

– 8GB/sec 

•  
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• 1 1 MPI  

MPI_Send 

MPI_Recv 



PingPong

MPI_Send 

MPI_Recv 

s [MB] 

MPI_Send 

MPI_Recv 
MPI_Wtime 

MPI_Wtime 

 

t [sec] 

[MByte/sec] 



PingPong

for (s = 1; s <=P MAX_MSGSIZE; s <<= 1) { 

    t = MPI_Wtime(); 

    for (i = 0; i < ITER; ++i) 

        if (rank == 0) { 

            MPI_Send(BUF, s, MPI_BYTE, 1, TAG1, COMM); 

            MPI_Recv(BUF, s, MPI_BYTE, 1, TAG2, COMM, &status); 

        } else if (rank == 1) { 

            MPI_Recv(BUF, s, MPI_BYTE, 0, TAG1, COMM, &status); 

            MPI_Send(BUF, s, MPI_BYTE, 0, TAG2, COMM); 

        } 

    t = (MPI_Wtime() – t) / 2 / ITER; 

    if (rank == 0) 

        printf(“%d %g %g\n”, s, t, s / t); //  

} 
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128KB

128KB
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IB 1 2 3 4 

[MB/s] 1366 2674 3256 3468 

[μ ] 14.7 16.3 20.4 24.1 

Nhalf[KB] 20 42 68 86 
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Intel® MPI Benchmark 

• MPI  

• MPI1 
– PingPong 

– PingPing 
– Sendrecv 

– Exchange* 

– Bcast 
– Allgather 

– Allgatherv 
– Alltoall* 

– Alltoallv* 

– Reduce 
– Reduce_scatter 

– Allreduce* 
– Barrier 

– Multi

• EXT 
– Window 

– Unidir_Put 
– Unidir_Get 

– Bidir_Get 

– Bidir_Put 
– Accumulate 

• IO 
– S_{Write,Read}_{indv,expl} 
– P_{Write,Read}_{indv,expl,sha

red,priv} 

– C_{Write,Read}_{indv,expl,sh
ared} 

Single 

Transfer 

Parallel 

Transfer 

Collective 
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*Intel MPI Benchmarks Users Guide and Methodology Description
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Allreduce 

•
AND/OR

 

• MPI_SUM
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• Alltoall

16KB 32KB  

– 8KB 64KB  

– Allreduce  
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tlog – time log 
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– 1 16  

–  

•  

– 8  

• tlog_initialize  

– tlog_initialize  

–  

• URL 
– http://www.ccs.tsukuba.ac.jp/workshop/HPCseminar/2008/software/tlog-0.9.tar.gz 



tlog - API 

void tlog_initialize(void) 

 MPI_Init  

void tlog_log(int event) 

 event  
void tlog_finalize(void) 

 trace.log MPI_Finalize()

tlog_initialize(); 
… 
tlog_log(TLOG_EVENT_1_IN); 
/* EVENT 1 */ 
tlog_log(TLOG_EVENT_1_OUT); 
… 
tlog_finalize(); 



 - cpi.c 

•

MPI_Init(&argc, &argv); 

tlog_initialize(); 
tlog_log(TLOG_EVENT_1_IN); 

MPI_Bcast(&n, 1, MPI_INT, 0, MPI_COMM_WORLD); 
tlog_log(TLOG_EVENT_1_OUT); 

/* mypi  */ 

tlog_log(TLOG_EVENT_2_IN); 
MPI_Reduce(&mypi, &pi, 1, MPI_DOUBLE, MPI_SUM, 0, MPI_COMM_WORLD); 

tlog_log(TLOG_EVENT_2_OUT); 
if (rank == 0) /*  */ 

tlog_log(TLOG_EVENT_1_IN); 

MPI_Bcast(&n, 1, MPI_INT, 0, MPI_COMM_WORLD); 
tlog_log(TLOG_EVENT_1_OUT); 

tlog_finalize(); 
MPI_Finalize(); 



 - cpi

• tlog  

• tlog tlogview  

% mpicc -O -o cpi cpi.c -ltlog 

% ./configure 
% make 
% sudo make install 

/usr/local  



 - cpi
$ mpiexec -hostfile hosts -n 4 cpi 
adjust i=1,t1=0.011781,t2=0.011886,t0=0.011769,diff=6.7e-05 

adjust i=2,t1=0.012911,t2=0.013015,t0=0.012877,diff=8.8e-05 
adjust i=3,t1=0.014441,t2=0.014548,t0=0.014392,diff=0.000115 

adjust i=1,t1=0.01623,t2=0.016335,t0=0.016285,diff=-2e-06 

adjust i=2,t1=0.017314,t2=0.017418,t0=0.017367,diff=-2e-06 
adjust i=3,t1=0.018401,t2=0.018504,t0=0.018454,diff=2.5e-06 

tlog on ... 
Process 0 on exp0.omni.hpcc.jp 

pi is approximately 3.1416009869231249, Error is 0.0000083333333318 

wall clock time = 0.000213 
tlog finalizing ... 

Process 3 on exp3.omni.hpcc.jp 
Process 1 on exp1.omni.hpcc.jp 

Process 2 on exp2.omni.hpcc.jp 

tlog dump done ... 
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cpi

• tlogview – tlog  

• 4 4

% tlogview trace.log 

tlog_initialize

MPI_Bcast 

MPI_Reduce 
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MPI_Bcast MPI_Reduce 
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jacobi() { 
  while (!converge) { 
    for(i = 1; i < N - 1; ++i) 
      for(j = 1; j < N - 1; ++j) 
        b[i][j] = .25 * 
              (a[i - 1][j] + a[i][j - 1] 
               + a[i][j + 1] + a[i + 1][j]); 
    /*  */ 
    /* b a  */ 
  } 
} 

* RB-SOR
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• 2 MPI

MPI laplace

tlog


