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Abstract

In order to cope with the changes of container terminal situation in these days, many
simulation studies for container terminal have been accomplished. But previous simulation
studies using simulation language have limitations in model representation and difficulties in
modeling of large scaled container terminal system. To make these problems better, this
paper addresses an object—oriented simulation of container terminal system using a DEVS
formalism. The DEVS (Discrete Event System Specification) formalism, developed by Zeigler,
supports specification of discrete event system in a hierarchical and modular manner. The
formalism provides a mathematical basis for studying discrete event systems with better

" understood and sounder semantics. In a step of system modeling, a DEVS formalism aims at

the exact system modeling that has a basis of semantics and utilizing the object-oriented
manner can flexibly cope with the changes of system environment. In this study a model is .
developed and verified through the simulation of some alternatives.
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Table 1 Pseudo Code of Con_Queue Atomic
model

AM=C X, S, Y, Sis, O, A, ta>

X X = {in, ready}
Y Y = {out}

S = {GC_status, phase}
phase = {Send, Wait}

"

0oy © case input event of “in

insert(x, queue);
if (phase == Wait and
GC_status == Idle)
5 then phase == Send;
et else continue;
case input event of “ready”
GC_status := Idle;
if (lempty(queue))
then phase = Send;
else continue;

84 © if (phase == Send)

O it then delete(first queue);
GC status = Busy;
Phase = Wait;
A :if (phase == Send)
then (“out”, "first(queue)”);
fa : if (phase == Send)

ta then ta := Sending_time(first(queue);
if (phase == Wait)
then ta := infinity;

Fig. 4 PTD of YT Cotroller Atomic Model
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Table 2 Pseudo Code of GC_n Atomic model

AM=< X, S, Y, 8, Ocwn A, ta>

X

X = {in, send}

Y

Y = {ready, out}

S = {phase, job}

phase={Idle, Load, Busy, Block, Send}

L

Oen ' case input event of “in

insert(cont, job);
if (phase == Idle)
then phase == Load;
else continue;
case input event of "ready”
if (phase == Block )
then phase = Send;
else continue;

81’71!

Oz  if (phase == Load)

then phase := Busy;
if (phase == Busy)
then phase := Block;

A 1 if (phase == Busy)
then ("St_out”, "ready”);
if (phase == Send)
then ("out”, "job");

ta

fa : if (phase == Load)
then ta = Load_time;
if (phase == Busy)
then ta := job.process_time;
if (job == Send)
then ta = Unload_time;

Rpnout}

ContOw

Rpnoun

Bhase | YT | we | aest |

Fig. 5 PTD of YT_n Atomic Model
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Fig. 6

Fig. 7 PTD of TC_n Atomic Model
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Table 3 Simulation Result of Experiment model

SRl N B B Rl e R O s R

;%‘;ﬁfi 206 A7 | 28847 | 24347k

GC o4& 49.8% 50.69 54.3%

TC ©14-% - 58.1%

YT ol4-& 57.5% 58.2% 63.4%
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