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A Proposal of SIMD Parallelization for
a Logic Simulation of Large Scale Integration

Ryoji Nishinohara,† Takumi Matsunami† and Hiroshi Koide††

In this paper, we propose a SIMD parallelization approach to reduce the computation time
of a logic simulation of Large Scale Integrated Circuit (a test calculation for LSI). This curcuit
is expressed as a net list. The simulator receives a set of test data to the circuit and compares
the result with the expected value. The parallelization approach is only done by the input
data set in this kinds of simulation and any SIMD parallelization approaches is not usually
employed, because the net list is expressed by very complicated data structures. Generally
speaking, the net list is usually very large, and it takes a long computation time to chase
signal lines. If a set of input data set is relatively small at a execution time instance, it needs
a long computation time. The proposed method thinks the net list which expresses circuit as
a parallel and distributed program and it processes the net list based on a SIMD paralleliza-
tion approach. The proposed method has various merits like following. 1) It does not need to
chase signal lines at the computation time instances, because it processes the net list statically
beforehand. 2) It can collect the same type of logical calculation to improve the efficiency of
the SIMD parallelism. 3) We can apply many ordinary techniques to improve the elapse time
of parallel and distributed work flow programs. We are implementing a prototype system on
a hardware platform contains Cell/B.E. and/or GPGPU SIMD accelerators to evaluate the
proposed method. We discuss the comparison between the proposed method and the ordinary
LSI test computation about the elapse time.
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Fig. 1 Structure of Cell/B.E.
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Fig. 3 Overview of Proposed System
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Table 1 Experiment Environment of Ordinary Method

Sun SPARC Enterprise T5440

OS Solaris 10 OS 10/08

CPU
UltraSPARC T2 Plus 1.2 GHz

(8 core), 4 CPU
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2

Table 2 Computation Time of Ordinary Method

[sec.] 1.97 0.69
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Table 3 Experimental Environment of Proposed Method

PLAYSTATION 3 (CECHB00)

OS Yellow Dog Linux 6.2

Kernel Version 2.6.29-3.ydl61.4

CPU Cell/B.E. 3.2 GHz
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Table 4 Computation Time of PPE and SPE (msec.)

PPE 151.9 189.2

SPE ( ) 48.6 73.8

SPE ( ) 47.9 73.7
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