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A Multi—stage Markov Process Model to Evaluate the Performance of Priority
Queues in Discrete—Event Simulation: A Case Study with a War Game Model

Dong-Soon Yim

ABSTRACT

In order to evaluate the performance of priority queues for future event list in discrete-event simulations, models

representing patterns of enqueue and dequeue processes are required. The time complexities of diverse priority queue

implementations can be compared using the performance models. This study aims at developing such performance

models especially under the environment that a developed simulation model is used repeatedly for a long period.

The developed performance model is based on multi-stage Markov process models; probabilistic patterns of enqueue

and dequeue are considered by incorporating non-homogeneous transition probability. All necessary parameters in

this performance model would be estimated by analyzing a results obtained by executing the simulation model. A

case study with a war game simulation model shows how the parameters defined in muti-stage Markov process

models are estimated.

Key words : Priority queue, Discrete event simulation, Markov process
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Procedure: deleteEvent (FEL)
delete the highest priority event from FEL;
set clock time be this event’s time of occurrence;
return clock time;

Procedure: insertEvent (FEL, scheduled_time)
encode scheduled time in new_event;
insert new_event in FEL;

B 2152 vlglo g theh ujmH ZaAgA md
ofaf A7Ie] ARVAR THES AlEAoA SR M
th-39] multiStageMarkovProcessModel 7} T}

Procedure: multiStageMarkovProcessModel
clock time = 0; j = I;
state = DELETE; done = FALSE; event_count = 0;
begin total time measure;
while (not done) do {
get a U (0, 1) random variate u;
if (state = DELETE) then {
if (u < &;) then state=DELETE;
else state = INSERT;

H

else {
if (u < B;) then state=INSERT;
else state = DELETE;

b

if (state = DELETE) then {
if (FEL is empty) continue;
clock time = deleteEvent (FEL);
b
else {
determine an event type i according to Py ;
determine an increment time t according to
Fi(1);
insertEvent (FEL, clock time + t);
}
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event_count = event count + 1; W AojE o]gsto] APE UL

if’ (event_count = ;) then j = j + 1; 7} A9 5t o] il 6 TA= o]Folxl mia

if (j > 6) then done = TRUE;
H

end of total time measure;
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