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The Development of the Object Oriented Simulator of the

Container Terminal
Won-Young Yun' - Sook-Jea Ryu™ - Gui-Rae Kim™ - Do-Hyung Kim™" - Yung-Suk Choi™™"
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ABSTRACT: The container terminal is the unified transportation system which connects between a land transportation and a sea
transportation. This system has many subsystems such as ship operation, yard transfer operation, yard storage system, gate
operation, and information manage system. This paper presents a method of modeling a simulator with which user can evaluate
the efficiency of the equipment and allocation policies in the container terminal. The final purpose is to estimate the efficiency of
each equipments and the distribution policies. In a design step in the simulator development. We suggest the Object Oriented
method with which the developer can easily design, because the object oriented method has the advantages of reusability and

modularity.

KEY WORDS : Object Oriented, Class, Yard, Berth, Object-Oriented, Yard, Berth, Simulation, Design
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Table.1

The attribute of an object

Berth Block2Z A&Ho! Yard W9 Gate_InOut : char : Gate-In, O: Gate_Out 7-¥-

Faysio]

A

A
&4

Containe

size20 : Integer  : 20°TEU =7]

sized0 : Integer  : 40°TEU 27]
TYPE_IMPORT : Integer : Container Type
TYPE_EXPORT : Integer : Container Type
TYPE_TRANS : Integer : Container Type
WIDTH : Double : Container &

HEIGHT : Double : Container ¥°|
LENGTH20 : Double :20°TEU Container Z o]
LENGTH40 : Double :40°TEU Container Z o]
id : Integer : Container id

location : Integer  :Container ¢} X} B 2|
bay : Integer  :Container 9]] 73 X.(bay)

row : Integer : Container 9]X]7 B (row(

tier : Integer  :Container ¢ %] % B (tier0

Containe
rVehicle

No :Integer : Vehicle &

width: Integer ~ : Vehicle 2

length : Integer ~ : Vehicle 2]

speed : Integer  : Vehicle &5

tasks : containerTaskList : Vehicle 2] Container €] 2}
VehicleTP: Integer : B-2] TP(Transfer Point)

Ship

id : Integer : A} ID

departureTime : Double  : &3} A| 7t
arrivalTime : Double  : J3}A] 2
delayTime : Double 14 QA A AAIZE
waitingTime : Double EH7]1\] ks
berth_id : Integer : 44 ‘ﬂi

tsaks : containerTaskList : A48Fzbe] List

Block

BayNumbers : Integer : Bay &=

RowNumbers : Intege  : Row=~

TierNumbers : Integer  :Ter 5=

Type : Integer : Block Type
ContainerLocation : Integer : Zg|o]d $1X] AR
InitialContainers : Integer : & Ag o] 4=
container : Container : Zigjoju] HH

Crane

InitialBay : Integer : 3 & Bay 91X

StartBay : Integer : % Bay 9}

EndBay : Integer : &2 Bay 9] %]

StatsEnabled : Boolean : A} 71s/3E)

onVehicleMount ; code 0] 53] o] Alx= 2he] =
onVehicleUnmount : code 0] 53] oj A Yl 2 =
onBlockMount : code  : Blockdl| ZH o] & A5} &
onBlockUnmount : code : Blockoll4] Ag| o] & g3} F
onSelectTask : code : 2H¢] A&l

craneShape : ShapeBase : Z#jj9l =3

next_ct : ContainerTask : The 219 Ao & AR
container : Container : 3} 21 521 Ao FR
done : Boolean : 2] v}l

next : TrolleyTask : th& AR R

Agent

BayNumbers : Integer  : Bay =
RowNumbers : Integer  : Row &=
LoadingTime : real  : ZA] A|7k
UnloadingTime : real : 93} A}ZF
MoveSpeed : real  : &%

toBlockBay : Integer : ©] ¥ Block Bay
toBlocRow : Integer : ©]% Block Row
toCraneBay : Integer : Crane 2] Bay %]
toCrancRow : Integer : Crane 2] Row $]%]
selectTask : Integer : 2] A&

crane : ConCrane : Crane Z K.

task : containerTask : 244} A B
container : Container : ZAejo]] F B
taskList : list  :ZA) 2y A 8.

Gate_No : char : Gate 1.3,
Status: char  : Gate A}

Process_Time : real  : x}F §t tjj9] X 2]AJ3

Table 2 The operation of an object

A A o o=t
getTask( : Integer) : containerTask  : |22 2] 37}

getContainer() : Container
Contain | getBlock() : ConBlock  : Block 93] A 8 7§41
erVehicl| getRow(): Integer :Row %X 7541

e getBay() : Integer  :Bay B X 7§41
isLoading() : Boolean : %3} 2]
isUnloading() : Boolean  : &3} 2}¢]
numOfTasks() : Integer  : & 2t o] &= 734
addTask(task : containerTask) : void  : & 37}
numOfTasks() : Integer  : & 2} ] 4= 7§41
getTask( : Integer) : containerTask : A2 & 27}
Ship | onCompleted(task : containerTask) : void : 2] &3
onMount(task : containerTask) : void ~ : 25} 2¢]
onUnmount(task : containerTask) : void  : 98} 2H¢)
getContainer() : Container  : A} Zjol] A B 744
YTlIsStop(vehicle : RVehicle, index : Integer) : Boolean  : YT 3 A}
YTJump(vehicle : RVehicle) : YT Lane A7
departure(cv : myVehicle) : Vehicle &1
onArrival(vehicle : RVehicle, index : Integer) : void  : Vehicle =2+
onEnterLane(vehicle ;: GenericVehicle) : void  : Block Lane’d )
onExitLane(vehicle : GenericVehicle) : void  : Block Exit Lane A2}
trailerlsStop(vehicle : RVehicle, index : Integer) : Boolean : Trailer %) %]
isForward() : Boolean ;%o 2 o]%
onArrival(t : ContainerTask) : void : Crane ©%
doStartup() : void ~ : o] F A) &}
isTrolleyLoading() : Boolean  : Trolley 3} 2}}] A]&}t
isTrolleyUnloading() : Boolean  : Trolley %3} 2t} A] &+
currentBay() :int  : ¥} Bay $}X] <)
isTargetBay() : Boolean : 0] Bay 31
Crane | currentRow():int : ¥4 Row &<l
targetRow() :int  : o] & Row &2l
moveToBay() : void : Bay & ©] %
moveToRow() : void  : Row & Trolley ©] &
selectTask() : Boolean  : &g A}
loadingQ : void A3}
unloading() : void  : 3} 2}¢]
onCompleted() : void  : 2] g3
addQ:void  ; 2} FUb
addArival(ct : containerTask) : void  : Vehicle =2t #<l
distanceBay(from : int, to : int) : real  : Bay7}R] 2] Ag] <l
distanceRow(from : Integer, to : Integer) : real  : Row 721 9] A} &<l
Agent | doneTask(ct : containerTask) : void : 2t} &8
getCrane(task : containerTask) : ConCrane : Crane %
getTask(task : containerTask) : ConCrane  : 3¢ &%
mount(cont : Container) : void  : 28} 2} A A)
unmount(b : Integer, r : Integer) ; Container : %3}2+9] 2] A]

hold(vehicle : Rvehicle) : void  : Vehicle o 7]
release(vehicle : Rvehicle) : void  : Vehicle 53}

Block

+ Agent
Yard W Z& Berth o) 2¢sl= Craned Block Alo)
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3.3 State Transition Diagram
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