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ERXPP: Easy and Robust Extension of Parallel Performance
through Use of Numerical Library Routines

RELI SUDA*

The architectural complexity of the parallel computing environments increases rapidly. The
conventional strategies of parallel programming fail to provide enough efficiency on contem-
porary heterogeneous, dynamic and unreliable parallel systems. This paper proposes Easy
and Robust Extension of Parallel Performance (ERXPP) through numerical library routines
to exploit the performance of networked computing environments without much burdening
the application programmers.

Experimental results of a preliminary implementation of a few ERXPP features on a fast
spherical harmonic transform library are also reported. The results show that high-bandwidth
networks are essential for the effectiveness of ERXPP, and thus it is the right time to develop
routines with ERXPP features. The experiments also reveal several problems to be solved for
fuller implementation of ERXPP features.
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Fig.1 Data distribution and communication in parallel

spherical harmonic transform
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Table 1 Performance results of master-slave configuration

processors forward transform inverse transform simulation
ERXPP app lib total FT LT total FT LT total
off 1 1 0.160 | 0.060 | 0.100 | 0.320 | 0.118 | 0.202 10.457
on 1 2 0.140 | 0.054 | 0.055 | 0.225 | 0.094 | 0.107 8.449
on 1 3 0.128 | 0.054 | 0.039 | 0.188 | 0.086 | 0.075 7.251
on 1 4 0.113 | 0.052 | 0.031 | 0.171 | 0.082 | 0.058 6.600

02 100 Mbps OOODOOOOOOO
Table 2 Performance results with 100 Mbps network

processors forward transform inverse transform simulation
ERXPP app lib total FT LT total FT LT total
off 1 1 0.182 0.061 0.120 0.384 0.137 0.247 12.306
on 1 2 0.196 | 0.062 | 0.079 | 0.434 | 0.136 | 0.160 14.710
on 1 3 0.204 | 0.062 | 0.067 | 0.456 | 0.131 | 0.128 14.944
on 1 4 0.206 | 0.062 | 0.059 | 0.480 | 0.127 | 0.111 15.583

03 O0O0O0oooooooo
Table 3 Performance results for temp-staff configurations

processors forward transform inverse transform simulation
ERXPP app lib total FT LT total FT LT total
off 2 2 0.101 | 0.032 | 0.050 | 0.186 | 0.061 | 0.102 6.134
on 2 2 0.105 | 0.032 | 0.051 | 0.188 | 0.061 | 0.103 6.255
on 2 3 0.092 | 0.035 | 0.036 | 0.159 | 0.055 | 0.073 5.703
on 2 4 0.081 | 0.029 | 0.028 | 0.134 | 0.048 | 0.054 4.869
off 3 3 0.072 | 0.021 | 0.034 | 0.136 | 0.041 | 0.068 4.461
on 3 3 0.076 | 0.022 | 0.034 | 0.141 | 0.040 | 0.069 4.635
on 3 4 0.070 | 0.025 | 0.027 | 0.126 | 0.042 | 0.056 4.370

04 0OO00O0O0OOCOOOOOOOOOOOOOOO

Table 4 Performance results with load imbalance at Legendre transforms

processors forward transform inverse transform simulation
ERXPP app lib total FT LT total FT LT total
off 2 2 0.130 | 0.033 | 0.080 | 0.258 | 0.061 | 0.160 8.225
on 2 2 0.115 | 0.033 | 0.053 | 0.196 | 0.061 | 0.105 6.816
on 2 3 0.098 | 0.034 | 0.038 | 0.160 | 0.055 | 0.072 5.855
on 2 4 0.086 | 0.030 | 0.029 | 0.138 | 0.048 | 0.055 5.028
off 3 3 0.100 | 0.022 | 0.062 | 0.191 | 0.040 | 0.125 6.160
on 3 3 0.080 | 0.022 | 0.036 | 0.144 | 0.040 | 0.070 4.956
on 3 4 0.075 | 0.025 | 0.029 | 0.132 | 0.042 | 0.054 4.688
off 4 4 0.080 | 0.016 | 0.050 | 0.159 | 0.031 | 0.101 5.064
on 4 4 0.065 | 0.016 | 0.027 | 0.121 | 0.030 | 0.053 4.089
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Table 5

Performance results with a single loaded master

processors

forward transform

inverse transform

simulation

ERXPP

app

lib

total

FT

LT

total

FT

LT

total

off
on
on

on

1

1
1
1

W N =

0.374
0.377
0.295
0.260

0.139
0.102
0.083
0.085

0.235
0.103
0.046
0.046

0.809
0.542
0.634
0.452

0.285
0.229
0.197
0.105

0.500
0.197
0.104
0.084

25.348
20.103
21.523
17.045
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Table 6 Performance results with a loaded slave

processors forward transform inverse transform simulation
ERXPP app lib total FT LT total FT LT total
off 1 1 0.160 | 0.060 | 0.100 | 0.320 | 0.118 | 0.202 10.457
on 1 2 0.294 | 0.061 0.119 | 0.429 | 0.166 | 0.181 16.039
on 1 3 0.224 0.052 0.079 0.353 0.101 0.102 12.882
on 1 4 0.147 | 0.051 | 0.037 | 0.280 | 0.090 | 0.061 10.323
07 0O000O0OO0ODOOOOOOOOOOOOOOOODOOO
Table 7 Performance results for multiple masters with loaded one
processors forward transform inverse transform simulation
ERXPP app lib total FT LT total FT LT total
off 2 2 0.249 | 0.039 | 0.067 | 0.473 | 0.098 | 0.243 17.820
on 2 2 0.347 | 0.062 | 0.060 | 0.416 | 0.115 | 0.196 16.855
off 3 3 0.163 | 0.028 | 0.048 | 0.439 | 0.052 | 0.175 15.271
on 3 3 0.212 | 0.036 | 0.039 | 0.405 | 0.055 | 0.118 13.993
off 4 4 0.166 | 0.020 | 0.034 | 0.300 | 0.039 | 0.066 10.867
on 4 4 0.151 | 0.018 | 0.028 | 0.288 | 0.042 | 0.061 10.051
oooO0 MpPIOOODOOOOOOOODOODDOOO pp. 283-290.
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