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A Study on the Operational Plan for Port Container Terminal
Using High Level Architecture

Sang Heon Lee - Chan Woo Lee
Department of Operations Research, National Defense University, Seoul, 122-875

Although a number of container terminal simulators have been developed for various purposes, none of the
existing simulators allow the system structure to reuse the system structure depending on application. Our
goal is to develop highly reusable, highly inter-operable and flexible container terminal simulation system.
The High Level Architecture(HLA) is an architecture for reuse and inter-operation of simulation. It is
based on premise that no simulation can satisfy all use and users. An individual simulation or set of
simulations developed for one purpose can be applied to another application under the HLA concept of the
federation : a composable set of interacting simulations. The intent of the HLA is a structure which will
support reuse of capabilities available in different simulations, ultimately reducing the cost and time
required to create a synthetic environment for a new purpose, and the possibility of distributed
collaborative development of complex simulation applications. In this paper, we discuss the design of a
HLA-based port container terminal simulation system. Furthermore, we describe various technical
motivations for HLA, the key elements of the architecture and how they are minimum and essential to the
goal of reuse and interoperability.
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[ unsigned int Gc_Id [ unsigned it Po_ID |
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L I ]

start gimulation end simulation

VEL

assign C/C assign [Position

PA

CAA

7 7. A AR E(Use case diagram).
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=
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At o] EZF N thgfst

49 5

< Fti o E 9 SOME ]85t
© AT A o] &5 A Y3ttt FOME #tj# o] A
A RTIS T HAsE AR S RHsh= FHolth FoM2 4
o] A2+ o RTI| AR 2 FFH e T4 RTIO o
gt w7 HaEo] W, RTI= FOMo| W73 5| Ay RTI7} t& # T
glo|Eo] 282 wjol& WA =tk FOMS F2 748
A= 7]-];(]] Z-?,H /\9} }\]-:5_75]—_9_ Z-;J,H /\0]\:]_

7} #| e8| o] E<] A A= RTIVHLA 7|5l H73 glo] A4l
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W& o] dH < Hy g o) FoMS E3}ate H g o)A 7l
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AatA Yepd & =5 t-& 35 E o] E SOME
She W, o] AR S8 22 a0 2 HE HH g O]
A FOMS Al Aste] 24 2 A7) W, 18] 3L AR}
oAl & e FE FETEE ATY 5 AT FOMOA Al
sl 3-8 TR YQ3HA| e QAE AL B8
o] whe} 54 B 9hsh= W So] 9JTHDoD, 1998).

£ AT A AHE-g FOMS] A e v S Zd/
AlEd o] EEDMSO)el A 7]Egh H 41 7 Q] OMDT Ver,
1.30]11, 45k sejg o] FOM 75 FA 0.2 Jijdstgitt
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% oo of Ol
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mlo

=10l
ClassZ2 Class3 =l
Senario (P3) —
WelData (F5)
CeData (F=)
FoData (F%)
WarkData (PS)
WelData (F5)
CeData (FS)
FoData (F3)
WorkData (FS)

Structure Tal

SyHTR0IM1 - Object Class

Class1
SMCC (FS)

VEL (P)
CCA(Ps)
BALESY
WORK(PS)

L OMDT Status

Loading flle DW= =wH L0 E T omd ..
File read,
L\nkln? abject modal companents, ,,
Complete,

Checking modsl .
tLnecking complete Vodel is valid,
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# Tl OW THE PPO|ARAZEANA A2 220
W A2 9] Visual C++ 6.0 o] &35t C++ Ao E 7]uto
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The RII Executive process no longer accepts input to interrogate
or control the federation executions Instead a separate RTI
iConsole application pw -3 fum:l:mnallty The RTI Console
was designed to improv 5 v
lat multiple locations. sult the RTI Installatiol

for further information concerning the RII Console appllcatmn

and add the ability to be run
n Guide

19 12. RTI %7)3}

X RTIE 271843} #ojg o] A& AJ433le] RTIEXE =
2 A|2~7} FEDEX Z 2 M| 25 F-F(launching) 32 39135} 11 7}
Zre] HHe o] EE AP A sejd o) e 2rHehs g<lst
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g o] Eoll M A+ A
AR S ATt
H o o] S AASHH <19 13>3} 70| RTI 7|3} o]
rtiexec Al A] fedex O 2 Bl A 1 AAH g o)A
process D&} EndpointE A B3] RTI AR 222 AAE 5 A=
£ g5 gk

AAE AL AL FAFo A

The RII Executive process ni longer accepts input to interrogate
or control the federation eaecutions. Instead a separate

Congole application provides this functionality. The RTI Console
sability and add the ability to bhe run
ase consult the RTI Installation Guide

concerning the RII Console application.

was designed to impr
at multiple locations
for further informatio

Hit Ctrl-c to make rtiexec exit

Multicast Discovery Endpoint: 224.9.%.2:22685
Advertising launching service as Launcher/169.254.3.78
rtiexec (process = -269373) initialization complete.

Federation Lee C.W finished initialization with process 1D 867317 and Endpoint
169.254.3.78:116%

a9 13. s o] d A Al

SMCCE=GF A 7))ol A Bl o] A A4S 2331, RTI=
Fed 9} o] W&o oA 3 (parsing) S A A8 3= FedExeS &
Zoto o o) A& A AR SMCCE <19 14>$
2o] HEg oL RTIY| LA AT AAE 712
bl T& g

: Time granted{timeAdvanceGrant>
CT_FED : Success 1!
ICT_FED : SMCC Event Loop Interaction #:
SMCC state = Activate
: Time granted(timeAdvanceGrant)>
: Success 1!
¢ SMCC Event Loop Interaction ¥:
SHCC utate = Activate
T_FED : Time glanted(tlmeﬂduanceﬁxant)
CT_FED : Success 11
ICT_FED : SMCC Event Loop Interaction #:
SMCC state = Activate
: Time granted(timeAdvanceGrant>
: Success 14
: SMCC Event Loop Interaction #:
SHCC .,tate = Activate
: Time granted(timeAdvanceGrant)>
t Success !
: SMCC Event Loop Interaction #:
SHCC utate = fActivate
: Time granted{timeAdvanceGrant}
: Success 1!
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: reflect Ghost
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ef lect Ghost

Time granted(timeAdvanceGrant> to =
: Success t?
: UelData

26

75

: reflect Ghost

: Time granted(timefAdvanceGrant> to =
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U;l])al:a

ef lect Ghost
Tine granted{timefdvanceGrant> to =
: Success !1?

CC 7= A3H Aute] diate C/CE 33t <"
16> A Ak A 7| FHE AR S Q4] 1AW

o ute} C/CE &3] CDaa S22 FRHES & AT

: Time granted{timeAdvanceGrant>
: Success f!

H TIME gxanted(tlnenduancecxant)
: Succes:
] H CcData
Uel [d = 88
Cc_num = 4
: Time granted(timeAdvanceGrant>
: Success !

] : Time granted(timeAdvanceGrant>
CT_FED : Success *!

: Time granted{timeAduvanceGrant>
: Success !1?

: PoData

=81

: Time granted{timeAdvanceGrant>
: Success !?

a9 17. ANy

9} ¢/C 37 lili X
= ccH ol XA oﬂ Z
Tojate] A4 7h+ YrINE BEe s AL ¢



RAAATFES

A
: Time granted{timefdvanceGrant} to =
Success 11

Lilol
Time granted{timefdvanceGrant) to :
Success 11!
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o PaR=1n=:] A /\4
W) gy | aws | ase | 0
v (TEU) A17h (%)
1 120,120 831.2 442 9.6
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