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Abstract

“Time Warp” is one of the techniques to hmplement a high speed parallel logic simulator. Although
an effectiveness of time warp has been reported. the execution machine was very limited and uneommeon.
Sinee efficiency of time warp logie simulator on general-purpose parallel computers has not been evalnated,
we implemented it on three different parallel computer systems and took measurements. As a result, we
found that the time warp simulator was efficient on each computer systems. Especially, it achieved 5.8-folds
speedup and 295K[event /sec] on SPARCserver1000 (6CP1).

We propose another parallel simulation method aiming at lower overhead and faster speed than time
warp. The method realizes higher parallelism taking the lose time synchronization, while it is based on the
parallel timing wheel method. Since there is no contention of event registration among the processors and
no data lock for time synchronization, the overhead of parallel processings iz quite small in the method. A
high speed parallel logic simulator based on the method is under development. coupled with the compiled
event-driven method.
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Fig.6: Data Structure Example for Loose Synchronization
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/% 1 : NUMBER OF PE #/
int time; /* CURRENT TIME OF PEL =/
FIFD queue;

int  delay[nl; /= MINIMOM DELAY FROM PEj

{(j =0 ta n) "
int ready_flag[n] [LENGTH OF TIME WHEEL]:
EVENT *event_list[n] [LENGTH OF TIME WHEEL];

scheduler{)

while (time != simulation_time) |
ENQUEUE ALL PE_ID;
while (QUEDE IS BOT EMPTY) {
DEQUEUE PE_ID;
if (ready_flag[FE_ID] [time] == 1){
simulaticn(PE_ID);
ready_flag[PE_ID] [tims] = 0;

elae
ENQUEUE PE_ID;

set_flag();
time++;

H
}
simulation(PE_ID)
whilel{event_list[PE_ID] [time] IS NOT.EMPTY){
ESTIMATION EVEXT;

if (NEW EVENT OCCUER AT TIME(t) TO PEj)
ENTRY EVENT TO event_listfil[t] ON PEj;
1

}
set_flag()

for (k= 0; k € n; k++)
ready_flag[i] [time + delay[x]] = 1 OW PEk

Fig.7: Pseudo-code for

the Basic Algorithm
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f* n : NUMBER OF PE =/

int clock; /= CURRENT TIME OF PEi =/

int  delaylnl; /« MINIMUM DELAY FROM PEj
{(f =0 to n} */

FIFD gueue;

EVENT *event_list[n] [LENGTH 0F TIME WHEEL];

Schedulex()

while (clock != simulation_time){
ENQUEUE ALL PE_ID;
while (QUEUE IS NOT EMPTY){
DEQUELE PE_ID;
if (PE_ID’S CURRENT TIME
+ delay[FE_ID] > clock)
gimulation{PE_ID);
alae
ENQUEUE PE_ID;:

}
clock++;
}
}
gimulatien(PE_ID}

while(event_list [PE_ID] [clock] IS ¥OT EMPTY){
EVALUATE EVENT;
if (NEW EVENT OCCUR AT TIME(t) TD PEj)
} ENTRY EVENT TO event_list[i][t] ON PEI;

}

Fig.8: Optimized Pseudo-code
for Shared Memory Machines
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