SERAIBHO|M B8 =2X| MR, H1E, 1992, 12

g8 A #7042l DEVS 9429 +4
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Abstract

The DEVS(discrete event system specification) formalism specifies a discrete event
system in a hierarchical, modular form. DEVSIM™ is a €™ based general purpose
DEVS abstract simulator which can simulate systems modeled by the DEVS formalism
in a sequential environment. This paper describes P-DEVSIM™ which is a parallel
version of DEVSIM™. In P-DEVSIM™, the external and internal event of DEVS models
can be processed in parallel. For such processing, we propose a parallel, distributed
optimistic simulation algorithm based on the Time Warp approach. However, the
proposed algorithm localizes the rollback of a model within itself, not possible in
the standard Time Warp approach. An advantage of such localization is that the
simulation time may be reduced.

To evaluate its performance, we simulate a single bus multiprocessor architecture
system with an external common memory. Simulation result shows that significant
speedup is made possible with our algorithm in a parallel ¢nvironment,
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Algorithm PAR_INT(message)

/= flush the input message queue and the state queuo */
if (last_sim_count != message. sim_count) {
last_sim_count = message.sim_count;
il,th flush();
tate(.flush():
13
/* insert input message to tha queus */

rark = inputQ.insert(message),

/% rollback */
for (i = rank+l;

rastore{stateQ(il,

i < inputQ.length{); i++)
inputQ{il]);
/+ save previous state and process input message %/
fer (i = rank; i++) {
savestate{stateQ(i]);
call_model(message(i],

i < inputQ.lengthi)-1;
NO_DONE_MESSAGE) ;
}

savestate(stateQ[inputQ.length()~1]);
call_model (messagelinputQ.length()-1],

(37 10) PAR-INT Yma=

DONE_MESSAGE) ;
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o call-model V35 A4 A2 ] WAA He) 345 5
time state tN
arrive Ma
save previous state s1 t1
process Ma  —f—
send (done) message
Sia tia
arrive Mb
save previous state |
—
process Mb
Siab tiab
gend (done) message
priority{Ma) > pricrity(Mb)
(a) case I
i
time state tN
arrive Mb
save previous state s1 4
process Mb  _|
send (done) messpage
$ib tib
arrive Ma
restore saved state  —4—
Ss1 tl
pave previous state —f—
process Ma
Sia tia
save previous state rollback
process Mb L
send (done) message T Siab tiab
priority(Ma} > pricrity(Mb}
{b) case II

(a3 11) 2% 89 rollback
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