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The HPC challenge benchmark (HPCC) is a benchmark suite developed for comprehensive
performance evaluation of high-performance computing (HPC) systems. HPCC is promising
to appropriately evaluate the effective performance of HPC systems for practical scientific
computing, due to its multilateral evaluation from several viewpoints, such as memory access
and networking performances, along with the floating-point operation rate widely used until
now. In this paper, we report the performance evaluation results of an NEC SX-7 system of
Information Synergy Center, Tohoku University, using the HPCC benchmark. Based on the
results that the system can get excellent scores in 16 of 28 tests in the benchmark, we discuss
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the superiority of its vector architecture in the field of HPC.
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01 HPCCOOOOOODOOOOOOO
Table 1 Parameters for the HPCC benchmark.

HPLinpack benchmark input file

Innovative Computing Laboratory, University of Tennessee
HPL.out output file name (if any)

8 device out (6=stdout,7=stderr,file)

1 # of problems sizes (N)

61000 Ns

1 # of NBs

64 NBs

1 PMAP process mapping (0=Row-,1=Column-major)
1 # of process grids (P x Q)

1 Ps

32 Qs

16.0 threshold

1 # of panel fact

2 PFACTs (0=left, 1=Crout, 2=Right)

1 # of recursive stopping criterium

44 NBMINs (>= 1)

1 # of panels in recursion

3 NDIVs

1 # of recursive panel fact.

2 RFACTs (O=left, 1=Crout, 2=Right)

1 # of broadcast

0 BCASTs (0=1rg,1=1rM,2=2rg,3=2rM,4=Lng,5=LnM)
1 # of lookahead depth

1 DEPTHs (>=0)

2 SWAP (0=bin-exch,1=long,2=mix)

64 swapping threshold

0 L1 in (O=transposed,l=no-transposed) form

0 U in (O=transposed,l=no-transposed) form

1 Equilibration (0=no,1=yes)

16 memory alignment in double (> 0)

##### This line (no. 32) is ignored (it serves as a separator). #i#i###
0 Number of additional problem sizes for PTRANS
1200 10000 30000 values of N

2 number of additional blocking sizes for PTRANS
2565 471 values of NB
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02 HPLOOODOOOOOO
Table 2 The results on the HPL test.

Tflop/s

SMP+MPI 0.2174
MPI 0.2553
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03 DGEMM UOODOOOOD
Table 3 The results on the DGEMM test.

Gflop/s
SN EP
SMP+MPI 140.974 140.636
MPI(1) 4.736 8.239
MPIL(2) 8.656 8.343
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04 STREAMUOOOUOOOD SNOOOOOOOO
Table 4 The results on the SN STREAM test.

GB/s
Copy Scale Add Triad
SMP+MPI | 537.486 | 379.734 | 437.240 | 556.609
MPI(1) 26.452 26.191 28.852 26.008
MPI(2) 35.104 35.037 35.359 35.359

05 STREAMOOOOOOO EPOO0OOOOOOO
Table 5 The results on the EP STREAM test.

GB/s
Copy Scale Add Triad
SMP-+MPI 389.791 348.593 428.084 492.161
MPI(1) 26.456 26.129 28.831 26.154
MPI(2) 26.441 26.117 28.884 26.336

st

1node-8processes

01 PTRANSOOOOODOOOOOO
Fig.1 The data transfer scheme for the PTRANS test.
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06 PTRANSOOODOOOOOO
Table 6 The results on the PTRANS test.
GB/s
SMP+MPI 16.340

MPI 20.546

07 NBOPTRANSOOOO
Table 7 The effects of NB on the PTRANS performance.

GB/s | comm.(sec) | bank(sec) | NB
7.423 0.024 0.0062 90
7.871 0.023 0.0066 100
7.035 0.026 0.0111 104
8.543 0.022 0.0064 105
7.091 0.026 0.0112 106
6.496 0.029 0.0118 110
6.424 0.029 0.0119 120
5.972 0.031 0.0131 200

0 8 RandomAccess 000000000
Table 8 The results on the RandomAccess test.
GUP/s
SN EP G
SMP+MPI | 0.23450 | 0.23262 0.000178
MPI 0.06094 | 0.20800 | 0.000964
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09 FFTEOOOOOOOOO
Table 9 The results on the FFTE test.

Gflop/s
SN EP G
SMP-+MPI 1.9084 1.5698 1.337
MPI 0.4244 | 0.6808 11.288

010 00O0O0O0ooooo
Table 10 The results on the communication bandwidth
test.

Bandwith [GB/s]
P.Min. | P.Ave. | P.Max. | R.Ring | N.Ring
SMP+MPI 10.9 10.9 10.9 8.1 8.1
MPI 3.1 3.3 10.4 5.0 5.2

011 000O0o00oooooo
Table 11 The results on the latency test.

Latency [usec]

P.Min. | P.Ave. | P.Max. | R.Ring | N.Ring
SMP+MPI 3.6 3.6 3.7 4.9 4.9
MPI 3.9 7.1 9.7 14.2 14.4
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3.2.7 Communication Bandwidth and
Latency
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Fig.2 The rader chart of the overall results.
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