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

RyoJ1 NISHINOHARA,! TAKUMI MATSUNAMIt 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 LST). 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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& AVC, SIMD R & mEICfTH 2 & Tk
OFFRR 2T 5. 2 OEBRTIE, SIMD HEEIC
FlbLie7 ey Thod SPE Z45# L7z Cell/B.E.
ZHWT, REFHEOFNERR- 2 3 L7z,

621 ERBRANEAE

FBUIE 3 IR TEREE CiT o7, EBTIE, PPE &
SPE OZh 21T SIMD @4t v & iz AND
WEZITH 720, 32 MiB OF 2 MARY b LF—4
20BMETSH. ZD2ODFT A NIRRT LT —4
@D AND % & @A EITV, T OFMANM 2 L
7-. SPE OFHETIIXTANy 757 ) o T E2H N
7o, AEAIKOFRIEH & 3RS O L0 & 5
WL, T2 ETHE TNy T 7 U T ORRE
ATz [FRRIC, V=T REICELTC, BEZTO%
GEITLRVWEA LR L, V—TREICL DFH
W OB 2P~ R BN EEER O RN
PPE Tix TBR, SPE Ti% SPU Decrementer % %
NN,

& 3 FEBRBRET (IREFIE)
Table 3 Experimental Environment of Proposed Method

7Ty N7k — A PLAYSTATION 3 (CECHBO00)
OS Yellow Dog Linux 6.2

Kernel Version 2.6.29-3.ydl61.4

CPU Cell/B.E. 3.2 GHz

ALV AEY 256 MiB

6.22 EEBRER

ZOEROFEREZR 41277, SPE OALPEEED
W & AR OB OR R & 2T B &, F0EIT 1
SUBMUTTHY, TNy 77 T 2HN5EZ
LT, PPE & SPE L DD DMA #5XIZH 5 R
MIXFIEI CA— =T » TWNARETH D Z & 25T
Tz, £/, PPE & SPE OitHEOME X % g9
5L, VTR %ETT 584 Tl SPE X PPE O
3.1 1%, W—TRBEEITORVEAITR 2.6 fEOH S
LipoTWAS., ZOZ E06, SPE @& 97 SIMD
HEZERICIT) 2N TE L a2 HWDS 2
& T, FREMEE & ERIC T A, 1EETIEO SIMD if
FUERFEITH D Z L B3R TE 2. SIMD #HHE T
X, L—7REBRIC LY SIMD AR E A MNFIA
D ERTHDLIND, RFEBRCTEBIILV— TR A

£ SYICI o AsE/A R
PURTYT L 201101

THBELATLRVEGEEFIL, kL& 25,
PPE, SPE (Z&H 6 bEHRRRIAEL 220, v—F
EBAAY SIMD B O S bICh R TH 5 Z & 3
WTET.

£ 4 PPE, SPE Oat5ms (2 V)
Table 4 Computation Time of PPE and SPE (msec.)

IV— T RA JL— 7 B 4
PPE 151.9 189.2
SPE (MLELA(A) 48.6 73.8
SPE (FH5HH8) 47.9 73.7

7. BEbh YIS

AW TIE, LSI 7R htRom#bE B E Lz
SIMD WAHLFEEBREL, ZOFHEEITo. €
ROTFIEOFFRM 2 JE LA RS, fkoFik
IR SHRBB AR O 2 5D TnD 2 &ab
MY, REFIETIEZ OESHB ORI REI 72
510, WY I 2 L—a OEMLNTFRETH D
T EWNbyot. £, REFIEOHREFHFNE O
b, Cell/B.E. 5 F ANDZ L TinliAE %
EEICAT ) Z L BFHECTH Y, IRETETHE Y I 2
L—ya VORERMZRL T Z ENFETH DL Z &
DR VN TE Iz, BEFIETIHEBNA 7V 2—
VT OFBERRNLEILRDN, 1 AT a—) T
B A DA VAL AT OITHIEIRERIE, BRI
1 IVBRETHY, SIMD AL DA —1"—F v
HARETH D.

LEOERTIE, Cell/B.E. &AW THREFIEDF
fiZAT-727%, 5#%12 SIMD M7 /v 5 L —2 &5
o7 Ty b7 4—2nL LT, GPGPU ([ZHWTHE
BaEATV, RETFEOFMEITS TETHDH. Fio
Z A7 ENY AT RO T — 2 G ORI DV THER
BTV, AT ATV a—U v 7 2E&Di#Emz TV
7Z0.

Eil i
AW IR SCE R A B R B i Bh & FREE 5
21500039) 3 L OHRBEE O Z % T T\ 5.
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