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Simulation Reconfiguration using Entity Plug-in approach
for Weapon System Effectiveness Analysis

Taeyoung Kim'

The simulation-based weapon system effectiveness analysis is to support the decision making in the acquisition

process of the defense domain. The effectiveness of the weapon system is a complexly influenced indicator from

various factors such as environment, doctrine and so on. And the measurement of effectiveness can be defined

differently in compliance with major issues in the weapon system. Because of this, the weapon system effectiveness

analysis requires the comparative experiment of various alternatives based on the underlying assumption. This paper

presents the efficient approach to reconfigure the simulation using the reflection technique. The proposed method

contains the recoupling and resetting the simulation entity using DEVS(Discrete EVent System specification)

formalism-based dynamic plug-in method. With the proposed method, this paper designs the effectiveness

analysis environment that can efficiently handle the various alternatives of the weapon system.
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Fig. 1. Object structure diagram of modeling library
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Table 1. Object description table of modeling library

Class Name Parent Roles
Entity - Root object, General-purpose data container
EntityList Entity List type data container
EntityTable Entity Table type data container
Port EntityList Event message port for DEVS model
ModelBase EntityTable State common properties for DEVS model
AtomicModel ModelBase State specific properties for Atomic model
CoupledModel ModelBase State specific properties for Coupled model
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Fig. 2. Brief configuration of simulation engine

g E B HEe st 29y folBYeE &
aff st Wil A ojH]ofA K AXE THA
oF 11 HEE He|sly] I3t F2o|rt. 53] Algd|old
AR w2 eto|Heje)s EAe) T2 e
olmz & 7Ise E8sto] LY A 2toHee]
o] o} A= E|(NET Assembly) A1 Alg|o]Ad <lixlo]
A GAoR Fofert of YoM el £ ¥ BE

H

e

v

ol

t=AIZ20188tE| ==X

r

ASgE 291 A5 TS 2 A= ANAE
Alggoldol AR 4= Qs Bd Zof I HRE F
£33tk

Aol Alo] ES ANSAZE AlERt e S
7Rk = WOf $bgS Hstal, e BoflA] A Al
Eeo] o] ARt el dut diekes AASIGIh 4
Aoz Algdold Ao HEe dAe] At ths
ARzlo] dofd Al7E JRnhs He]dh foju, ofof ulzt
the AREE Folohs 715Rhs =agith o] = Qlaj Al
o] A AAla} Aedet Hdlo] ofwgh Fhxoll,
olHgl 7T o2 & JHE HE 4 eAl g St
o} olgigt AAE Bl AlEdeld A At el
o] ot FHstA Aaidl 4o AdS 3 4 3§
o, Aghe mdo] x27h Ftof| HMalelteie thy
Apo] dofd AlZte] Mg} ojefofl= 11 ojuTt FF=
2] b=t ok AlE ol e el HdoflA &,

A o], o A doln mdl 7ke] Aol
U WAZ] A 55 AEet Aajof A TEsto] 7]
59 saehE® Aofsjor 2k olo] 2 AT AL}
7 TAga mesk Ageold AR Aolold Z7 3
& 29SHER Figure 33} 2o of g XS AA}
tHKim, Kim and Lee 2015; Kim 2016).

Figure 39] of | 7jAl= AREAR7E 498t Hdo] A
Eelo]A A At 4~ s 29 g
Stk A O ofdE AHlE AlEdolde flsl
o melo] 728 wjolela, al9] 74 BHe] 4ug 7




RIIMHA ERE BHE ASH A 221001 WAl 29| My FHT

to Simulation Engine g./ to Model

Time Advance ),

@mmx pavanced Time
Output 3 4

@ pent State

- Request
— i ) -
T Ee’“ Time T internal Event ),
Brant Y, gxt Time, State
Next Time =7

S _ & External Event \‘V/

mm Next Time, State

Deliver Message 4

@@ Event, Coupling

Fig. 3. Concept Design of Plug-in Adaptor for Simulation
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Fig. 6. Model re-coupling based on homogeneous 1/O port specification
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Fig. 12. Reconfigured model structure and result

Table 2. Input parameters for case study simulation

graph of each state for case study simulation

Side Model Parameter Value
Probability of Detection 0.60
BlueSensor -
Max. Detection Range 40.0km
Blue BlueFirearms Probability of Kill 0.20
BlueABM Max. Shoot Range for Missile 25.0km
BlueCIWS Max. Shoot Range for CIWS 2.5km
Red RedPlayer Initial Distance from Blue 50.0km
RedFirearms Probability of Kill 0.701
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