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24 (discreteness) o] @ oo A E 7} 7 Al (boundary)E 7FAH 3}
L}o] do]HES] Rl ol e FEE 5AAA fHA 2H

=1 =
st 4 9l
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A "o Aol Aqle] 43 bgE oo]dES} 28t
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°
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Atk ol oW o 7]9S a7y do|HdEE Al

20) Charles M. Macal and Michael J. North, (2008), Agent—Based Modeling and

Simulation: ABMS Examples. Proceedings of the 2008 Winter Simulation Conference,
101-102.
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36) Eric Bonabeau, (2002), Agent—based Modeling : Methods and techniques for
simulating human systems, Adaptive Agents, Intelligence, and Emergent Human
Organization: Capturing Complexity through Agent—Based Modeling. PNAS
vol.99/suppl.3; ©]%5=, (2007), Tolo]dE 7uk X354 ZouHE, p. 14 A&

37) Eric Bonabeau, (2003), Agent—based modeling for Testing and Designing Novel
Decentralized Command and Control System Paradigms, Modeling and Simulation and
Network—Centric Application. 8" International Command and Control Research
Technology Symposium; ©]%5%=, (2007), Follo]AE 74k X8 E4] R HE, p. 15 A
Q1.

38) Stewart Robinson, (2004), Simulation: The Practice of Model Development and
Use, England: John Wiley & Sons, Ltd, p. 52.
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; Accepts | Simulatio ] g
Experimental ACCEPS_ S'F'r:]‘éﬁé'l"“ T Responses .-
Modelling
objectives
r
Problem
situation

< 219 8 > A Framework for Conceptual Modelling

Admae B0, B4, 4d, 8, Wgo PHEt WA Al
of EASHE BAGRE ANt ACEVE Agste] mds way =

39) Stewart Robinson, (2004), Simulation: The Practice of Model Development and
Use, England: John Wiley & Sons, Ltd, p. 78.
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\= \=
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st o] kA =H® & (framework) ©] T,

DEVS g Zo= A|2d FAHeAE RH3 Y] S8 ¢ o] B4 <
NE HA F9el Y2 2ddl(atomic model) ¥} o]E Edl Alo]o] A4
AZE A= 43 249 (coupled model)o] ¢l o] F 7H# =ES A}

40) Petri—net : WEZ] UE, 196213 Z o}l W Eg] HhAlo] o]Z 07 o] AL A 2~ H] ¢
T FARAHS g EE g3 Aolr),

41) FSM(Finite State Machine) : f3HEl7]A], f3tst 752 el (state) EF Y=,
Ao,z FAE VIAE 2T, oA A2HS RAYsy] A% 7 SE
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AM = <X, S, Y, Gext, 8int, ta, \>

X : d=8EAA "3 (input event set)
Y : =848 H3(output event set)
A

S EN 3 (state set)
Sext : Q x X = S ¢ FAE] Hold<=(exteranl transition function)
Q={(s, e) | s€S, 0=e=ta(s)} : AM9 A e I

42) Bernard P. Zeigler, Herbert Praehofer, & Tag Gon Kim, (2000), Theory of
Modeling and Simulation, Second Edition, Academic Press;
g7}t 7)4 91, SMS Lab, (2015), P52 M&S o2 2 7%, 23 aA.
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< 2% 10 > 29ed 4%

CM = < X, Y, M, EIC, EOC, IC, SELECT >

(input events set)

F(output events set)

(set of all component names)

) 2]:}‘%1-

: 9)H9le AA M (external input coupling relation)

EIC € CMX x 1UMi.Xi

H=2 A4 (external output coupling relation)

IC < 1UMi.Y1 x jUM;.X]

EOC < iUM.Y1 x CMY :
SELECT

© 5 A2 34 (internal coupling relation)

P2M - g — M

Z=(select function)
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Fo] 7hesttt. =g ¥olghs T el Aoy FAHRAR o] F
27F S8EA e} AAH R T
tefet S AT F dues grloth =9d JidE T8 O
gk o] 7bedtal HLAYDE AP & A=F Ao g Rdoju}

of o84 BT T3 OneSAFolA &=+ /A= 71

g
Lo
|
Mo

™
P
o
o
S
i
I
i)
o2
ot
-
oX,
ko

A, dEEE84] OneSAFS] Wi

OneSAFe »dl %= <1 12>9F #r}

46) ACR(Advanced Concepts and Requirements) F¥ 7@ .

47) TEMO(Training, Exercises and Military Operations) <&, 9 % #ARRA.

48) RDA(Research, Development and Acquisition) 91, 71 2 &5,

49) HLA(High Level Architecture) %] = ol71€14, Al o)A AE7]E EE 5 S
50) @ 9] 27, (2008), "OneSAF R¥ %={1/A83HD),, F==ddA7-9, p. 44~46.
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< 719 12 > OneSAF 24 %

OneSAFe] 3 R 2, op7|Hx % +8dx=

KN
]

OneSAF9] mHle AlE#o]AS 93t tAHRAE FHI Ao=w A}
o 2

st g To) 2L oushs W mdol k. E, 71, /1%, A
4, BA B3 gol A A R Rrle) B B4 % Beld /52
L el mua ASS, 29 Foh 53 2ol AFEA % AL /)5S
s AR L AU BES oEse JARDo] Jrh B e

TAAL8A A
=] =R
SO = : o ;
(Unit Model) | =AY oz we
7h A 2L e m o .,
(Entity Model) | sl F71A7, A2 Geof w
Bl A =W B 39 ol slolo] E
(Behavior Model) AA S el 8= oo £d
=yrd HEAA, 2837, e At Ao a8 5o
(Physical Model) [t3} 484 %3
%%]EHE] d 4 1 =z 3LA TS
(Environment Model) A4 R e 849 xd

51) A 9 39, (2010), "F7IAA 4 $3t BAF o719 A AT, A E
o] Asts] =wA], p. 54.

52) ¥ 9 29, (2008), "OneSAF =¥ E/2483KD),, FF==wdATd, bp.
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U eS¢ en Foo MAe dAFoA] FoARe JdFE Fdse

b ol& Yt Aot} PY=
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4 AEE DBR A48T

2
|
AXZEYS HAXJE(actor software

53) Dr Nash, (2009), Overview of the OneSAF Model Infrastructure, OneSAF Users
Conference; &%, (2015), "SAFS] 49| #bs AE 7|Hol &g A+, p.5~8 AUE
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ABSTRACT

A Study on the Development Methodology for Multi—agent

based War—game Model: Focused on Agent Framework Design

Kim, Young—Sook

Major in National Defense Modeling & Simulation
Dept. of National Defense Modeling & Simulation
Graduate School of National Defense Science

Hansung University

Modern and future warfare tends to move into the
network—centric operational environment, and more of new weapon
systems are developed. As the complexity of operation plan adds on,
development of defense M&S system that displays these aspects in
cyberspace is also accelerated.

Against this backdrop, lack of research on the modelling
technology and methodology that efficiently models complex war
environment and multiple war elements would bring about adverse
effects such as poor performance, obsolescence and duplication in
development. appropriate

In this context, it is appropriate to do an in depth study on the
agent—based modelling technology that applies modularization concept
which operates automatically within the system along with the
construction of automated system to minimize human intervention as a

means to improve recyclability and scalability.
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This study presented a methodology to design war—game model
based on multi—agent. I segmented the war game model into
hierarchical multiple agent structure by the characteristics of the
simulation object and by operation perspectives and studied system
integration methods based on the interaction among agents.

In doing so, I applied the concept of Behavior model and
Physical model utilized in OneSAF model, and introduced modelling
method by unit agent, utilizing agent modelling methodology based on
DEVS method.

This thesis studied modelling methodology for general rule based
agent structure for ISR, C2 and engagement simulation considering
recyclability and scalability. It is deemed necessary to do further
research on the methodology to apply the intelligent agent reinforced
with autonomy and adaptability such as CGF/SAF in the future

war—game model development.

[Keyword] M&S, war—game, agent, artificial intelligence, DEVS,
OneSAF
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