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A Coarse Grain/Near Fine Grain Hierarchical Parallel Processing
Scheme of Circuit Simulation Using Static Scheduling

Y OSHITAKA MAEKAWA,t MINEO TAKAI,t TAIKI ITO,!t
TAKESHI NISIKAWAt* and HIRONORI KASAHARA'

This paper proposes a hierarchical parallel processing scheme of circuit simulation using
direct method, which hierarchially combines coarse grain parallel processing with circuit tear-
ing and near fine grain parallel processing. Parallel processing schemes of a circuit simulation
using the circuit tearing have been often employed for distributed memory multiprocessor
systems. However, in the circuit tearing, it is difficult to tear a circuit to a optimal num-
ber of processors by which parallel processing time can be minimum. Taking this fact into
consideration, this paper proposes a hierarchical parallel processing scheme, which combines
coarse grain parallel processing using circuit tearing and near fine grain parallel processing.
Torn circuits scheduled to processor clusters. Next, analysis of a torn circuit is performed by
processors inside a processor clustor by near fine grain parallel processing technique. In the
near fine grain parallel processing, statement level tasks are generated from loop free code for
the solution of unstructured sparse matrix using Crout method inside a torn circuit. Then the
generated tasks are scheduled to processors inside the processor cluster by static scheduling
algolithm. Also, performance of the proposed scheme is evaluated on a multiprocessor system
OSCAR. It has been confirmed that a hierarchical scheme allows us to obtain about 40%
speedup compared with ordinary circuit tearing parallel processing method.
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Table2 Parallel processing time of 8bits adder circuit.

E5{tFE: | o®% | PC¥ | PE B | #4178 [ms]
1 1 1 1295.4
TN E 1 1 2 849.6
1 1 4 514.7
1 1 8 313.1
1 1 16 215.4
ik od; o 2 2 786.1
4 4 537.1
8 8 318.4
16 16 297.4
1] 2 2 1 757.4
2 2 2 470.1
2 2 4 295.1
2 2 8 207.7
4 4 1 421.7
4 4 2 264.7
4 4 4 199.6
8 8 1 184.5
8 8 2 134.8
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Table3 Parallel processing time of 4bits multipler
circuit.
EHILFL: | 29% | P
1

%

o

I I S F-C BN Nl =g PSS o

EATBE ) [ms)
1488.9
1063.1
669.5
443.5
318.0
958.6
675.0
569.7
444.7
875.3
578.9
386.0
303.9
526.8
353.0
281.6
345.6
276.2
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