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Sequence Diagram49& AMgsto]l (18 3-3) ¥} (9 3-4) ¢ Zo] Z}
Z} A A sHAH.

-

BAF2 CFHQ BAFI
+BEELE) :ggg;ﬂfﬁﬂﬂ +0|gRAEE)
= \ BHRL
Reds ISR ‘
— SEHE)

VET10I50 olsRAgH) [N\ — N
JHAFHEANZ) +1YRHEN |

A f T mism

/ hY
/ \

240MRL || 1705PG BISR3

Bl SA2
+0IEHAETI) +BDA)

(19 3-3) Class Diagram& ©]-83F RE 549

43) Ze29t FEaTte] BAE BISHE THORE A2H A =

44) A A5AgS BT TH. A7 S5 mEk AA 7 Aol &
AR uod 7k Use Caseoll tisll A 7F HlA]2] 558 BAT O
298 7

45) BAF1 : —?% AR E Bt F37), BAF2 @ &% A=A 4 38, Blues : ¥ E
¥ CFHQ : A3)A4A, ISRBISR 1+2+3) : &XAA, Reds : T2 5 .

i
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Red240/170 ISR CFHQ BSPG/BMRL

32
A|GA|Zt =18 = L >
K| A|Zt=0
A2
X|A|ZH=4/55
A =S
BDAW 7 AlgAIg=1¥

(1% 3-4) Sequence Diagram= ©]-83t HEl5]9]46)

2. 3 9 A BI1AAT Mapping

et B Algeolde s et Ayt -2l W (Mapping)
FHi= ool (Id™ 3-5 < Zo] A5,




3. T 2 AT FIIAAL Aol

T2 9 7o Aels mAstgo =N Fao] HopAZk et ol

A 75 ZRIAMA GA oldE & Es Aea

olEZ ofg (1Y 3-6) T (1A 3-7 o AL oirIH TE 2

| A7 ZHo] wEE HORARe AAzuRE AAolE o|17tA] gkl
7

ol

(1Y 3-6) TT FAPEE) el

BSPG BMRBL
Nzops [ i g NET T . BTN . TR
() . (5%) | (0&) (E53Y) . i) (25%5)
A V. A s
QR 37 AT T Aol
47) () <ol ATt Z4ZF 240mm HARZE, 170mm A AQA 7S EASHS.

48) A 258e AALE W AFALANTE BAE AT
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3

ot o] o
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BAFL 7HE

BaFl B}

170mm A .
170 mmo
aASH

17 0emm S A
170mm A3 S5

A F
BSPG /| BMEL T4

BAP1 7R

BaFl B

A A

[e)

<l

<
T
240mm B .
240 mm
=349

240mmB A

20 49 4%

BEPG [ BMRL ¥

A F
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T
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A 42 o

AFH 59 NEolH &

AR E o] ﬂﬂﬂ ],

1. 7] Z](Package)

o] & WA= offl (1Y 3-9) ¢ o] | FEow F

Ego] FH=

A

Ze20] AZTE, oME Ao, A
5 4747 242 T4H] Yt

dddt.

Entity
|RedTE | BlueTF |
240MRL BSPG
170SPG BMRL
BlueCFHQ
BlnelsR BlueAir
 CFMAIN BISR1
= i
SimMain.java _ Bl%Rﬂi =
—
Core { 'Rng L util |
SimCentrol ‘ | |
SimEntity Uniferm - g
SimEvent | | Exponential | | Elleisite
| SimLinkedList | | ] | |

(O™ 3-9) AEdeld W7IA +4=

HA ‘CFMain’2 Al&d#o]49]

A& Moz A (entity) 2] A4 2
=9 _'_ogo]-]:]- 017]/\1 7H1ﬂ-1—_-

=i }_7]

o, ARl TE, HERIA AH 715 49 st
AL S BYHActon S T, ARl TEL oHE Feol A
A ARG S o & ARl Agste HEuIA A ARl

T AME AYSL PaZdelsts sl

T+ 94, ‘Entity’ &= AlE@|o]A
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o 22X, Ao FAAA, AfAA, 2 2 dsr] T S0 AR 74
2 7} W71 2= WRolA 85t= SHAa(d 0 S5 BAEE, HT
ZH/FE7V/FAAA/ARAANA a2 4= A

Al JiA, Lib= Aledelde st Bast 2tolEef2] w7|A=A Core,
Rng(Random Number Generator), Util 7|22 FLA49%o] Qlrt,

2. 22 (Class)Q AZ=TLZ

AEF el AAlE Aol AR FAEH FES S ASTER
olFolA it} HHBAE ALY v 2UrRRH Vee AEHTL, A
Belg ol SHAE AH8She & AEAEe =9 5 slen 24l H
ofuth. ofel (" 3-10) 2 o] Z2EY FEWA, S ASTFEEE
et gl

SimEntity

I “is-a" relationship

RedTFBage BluelSRBase BlueTFBase BlueAir
. i i |
| 240MBL | BRI | BSPG | | BAF1 |
| 1708PG ‘ | miswe i_ | BMRL | | BAF2 |
BISR3 |

(1% 3-10) 2~ AZTEE

49) Core 3717] SimControl& o[HlE 5Fo]4 o]MIES shtd 7AAe] Adete 7152 A
2ol CFMainolA o2 olgsle] Ageo]de T@sla A}, SimEntiyeh SimEventi
MAsE oMES] #uZehA TS, Rnge W A4L, Udle 2% A7E melo] 2%
e g A7 AEe
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3. o] E (Event) A&

o A7)

AE
(SimEvent)& #7skal
o] oJHIEE A &st=t|
HhEste]

SRC
simEntity

J ey

DEST

SimEvent
(time, info, etc)
schedule() T T l_l_l "J [

Y (Event driven) X2 Eo] 9111
ToR FAHEM. ol (19 3-11 2
=, SRC SimEntity7} ©JHIE

oG WAL BE AL Heste] F

A2 ol

oMIE A
AHA

7t

=)

2 A
|

F(SimLinkedList) 9]
St (handleEvent) S © &35}

238 74

SimEntity 2] 2]

DEST
simEntity

—ha n dEve nt—()

“ SimEvent
dispatch) ! o T
S — A

ge MNext Even"[‘

Slm Linked LiSt

(1E 3-11) o[HIE AHZHAA
4. AEFold AAT AZEQ F£
ofeff <I1¥ 3-12) & AlEdeld AAIZE A Atelofl A IS oHE
o] 35 wet AnEQe] FXE YEH Zo|th
g:ggtl.;;:k‘;_:ﬁlil;;aive:ufr Rl ot x
MineRecover yEvent
[ 5. BMRL
AAdA
1. Z40MREL
00 e R-?.?_C_g:_osz:eﬂi-:'on: “‘
O @@ |rocattackEvent | BlueCrdarEvent
== > 3. ISR prediisterection 4 CFHQ o '“"“"' ingEvant
BEEL B . DA 3 = 6. BSPG
= I “~_
2. 170SPG 3 el )
am e CTE 23y oo NP SDRRNL B o dbpp b bbb §§§
i [ ot
5. BAFZ 7. BAF1
S _“eo o
BlueATKMineEvent \l\.,___. k_;
RalSaalIng B AL ReloadingEvent
(1" 3-12) AlEdold AARE AZEo] 2%




A5 A RO gy &l

Al TARE A 47 Avele AAoARE AFE 2ol ARdo]
A AZEFelo] FAE AAZA B AH 2DE AUSAL, o e
w29 3PS goRd AFH nde estr

AFE 290 ABIo|HL AR ASAT 5 BARE FEs] 9
sl we HolHE ALY dEY A2E Fas 15 glolg
o GAGE MAHolEE Aolste] A8ttt Wt AT mdo] aAt
e Atz F2A71EA B 98] AFE o] ARdeld 2
de erolu 44508 %}Jﬁ}% fol Bk,

do
2l
. e
=]
® 3
o
2o
(0]
7 o¥
F iﬁ‘
OE
E
fllo k
5 >
(o]
R _4
¥ z
ﬁ i
E i
ny Eu)
B g
)
2 of
o, ox
e mlo
>
o
L
o

< AA HlelHE et o] d¥stal AlEdolds AAl
sto] d2 Aot AA dehd 23E Hluskes Aoz TP 2 WHold
aey ddHor e dERTIAAE AAl 8% dHolEvt e
A Z2dsta AA dolg7t lHE £ 5444 Abgol AldtE] dizel
A4 Bl 27Fs sttt
= WA g2 &9 o, A 2ARE 2y 53 Hlaste ol 9
=8 AA FEFIAAIE A5t Edet dlolE o] #50] oy, 55
&= 7Hgolu d=ldloly sol Aelste] mlust=dl HAVE ok EF 2 <
TollA et ®Evp o] ghEAde Aldsty dERrIAAY = A4
Stil BtAst=R /dd ZAREHo] glo] ojZlx AMIA Bt =7sstt

b £ AFelAE A WA WHoE LR mde] ABdeld Al
A7t 4AS FoIA vehd NS vaste] e sk BHe A

St

50) Bt (Validity)2 7=}, A=A (Credibility)+= 21=EQ1 A& oA “ZHdido] A&oiA
AR ndz NEENE=7TE Holehe 7;10]11} Stewart Robinson, op. cit., pp.96-97.
51 249, 2010). P By 9 AlEeold T8, . (A& 1 FEEoh), p.268.
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ol flof WA JNIE NERoAN BT FAPE S5 THA
0 AEFIIAA B Zdol diste] Iy gxgtEd 22
of tiafl Aolgt Z7] Zh(Seed Value)E FaHe Hogde

SR A au)go] Wt 77 o]Z A LERL:
st ol Slol 371 FEFIIAA 2ol sl ZHzb 1034 A=
AN FFRGGARML Lgujgo] tig FAge EESoH

=
O Adt= ool [® 3-10]1 9 [F 3-11]19F Zth

M@ a9 | 282FE 9D | MA@ D
= Smeann | savs | sEgea | sade | SRUAAT | sad8
3 7 453 101520 | 297 197683 | 237 | 2.927.08
1 450 1,011.00 330 1,990.48 240 2,924.04
2 450 101676 | 300 197696 | 240 | 293628
3 450 101100 | 300 197576 | 270 | 2.932.80
4 450 1,017.00 | 270 196448 | 210 | 290976
5 450 1010.76 | 240 196176 | 240 | 2.937.00
6 450 101628 | 300 197696 | 240 | 2936552
7 450 101676 | 330 199072 | 210 | 291576
8 450 1,016.76 330 1,990.72 210 2,915.76
9 480 1017.00 | 270 196328 | 270 | 293304
10 450 101872 | 300 197720 | 240 | 2929.80
(3 3-11] 292 Rdlo] Algeold At Bt
2 g | AFE |(D@FE| g3 | SEIPGE s aug
@ H | @D | @ED | esE® | 99
1 3 1 2 453 1,015
2 6 2 4 2917 1,971
3 9 3 6 2317 2,921
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[ 4-2) Aol A3k ;2 RELIAG
oA E (Z)
. T 2 [
& & 7] (&E)
2 4 6 2 4 6 2 4 6
3 450 390 420 480 420 450 480 450 450
% 4 390 390 360 390 390 390 480 450 390
F 5 360 330 330 390 330 330 390 360 330
X 6 330 330 300 330 330 330 360 330 330
(=) 7 300 300 270 300 300 270 360 300 270
*9507 8 270 270 270 300 270 270 330 270 270
9 270 240 240 270 240 240 270 240 240
3 510 420 360 480 450 450 510 450 450
2 4 450 390 360 450 420 390 510 390 390
T 5 450 390 360 450 390 360 450 420 390
X 6 360 360 300 360 360 330 420 390 330
(=) 7 360 330 300 360 330 300 390 360 300
*5007, 8 360 270 300 360 300 300 390 330 300
9 300 270 270 360 300 270 360 300 270
3 510 420 390 480 450 390 510 450 480
2 4 480 420 390 480 450 390 510 510 420
T 5 450 390 360 450 450 390 450 510 390
X 6 360 360 330 390 360 360 480 390 360
(=) 7 360 300 300 390 360 330 480 360 330
*750, 8 330 300 300 360 360 300 360 360 330
9 330 300 300 360 360 300 360 360 330
3 780 720 360 780 720 690 810 720 690
7 4 720 720 360 720 720 390 720 720 390
T 5 690 390 360 690 450 390 690 690 420
Xz 6 420 390 330 450 390 360 690 540 360
(o) 7 450 360 300 450 390 330 510 390 330
*100% | 8 450 330 330 390 390 330 450 390 330
9 300 300 240 360 330 240 360 330 240
* 00% : AEAA A shefe] Ase] £ g
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(3 4-3] AlEdolAd Ayt @ 2 4~ QH]§
L IR
o g x (Zd)
5w 1 |\ 2 | 3
g ¥ 7 (&E)
2 4 6 2 4 6 2 4 6
3 1,011 | 1,266 | 1,525 || 1,214 | 1,463 | 1,728 | 1,424 | 1,665 | 1,901
% 4 | 1,189 | 1,448 | 1,697 | 1,386 | 1,645 | 1,897 | 1,606 | 1,847 | 2,070
T 5 1,364 | 1,619 | 1,875 || 1,568 | 1,810 | 2,066 | 1,765 | 1,997 | 2,239
£ 6 1,544 | 1,800 | 2,046 || 1,734 | 1,990 | 2,246 | 1,926 | 2,176 | 2,419
(Zd) 7 L717 | 1,972 | 2,219 || 1,902 | 2,157 | 2,398 | 2,106 | 2,336 | 2,566
*950 8 1,890 | 2,145 | 2,400 || 2,082 | 2,324 | 2,579 | 2,286 | 2,504 | 2,747
9 || 2,070 | 2,323 | 2,577 || 2,249 | 2,502 | 2,757 | 2,428 | 2,682 | 2,924
3 1,027 | 1,270 | 1,517 || 1,222 | 1,480 | 1,739 | 1,439 | 1,682 | 1,929
. 4 | 1,200 | 1,450 | 1,699 || 1,403 | 1,649 | 1,905 | 1,620 | 1,844 | 2,095
T 5 1,381 | 1,631 | 1,878 || 1,583 | 1,828 | 2,069 | 1,786 | 2,021 | 2,275
X 6 1,546 | 1,801 | 2,048 || 1,736 | 1,994 | 2,248 | 1,941 | 2,199 | 2,438
(Z) 7 1,726 | 1,982 | 2,227 | 1,916 | 2,172 | 2,412 | 2,120 | 2,365 | 2,597
*509, 8 || 1,905 | 2,145 | 2,409 || 2,096 | 2,339 | 2,594 || 2,306 | 2,543 | 2,779
9 | 2077 | 2,325 | 2,580 || 2,276 | 2,519 | 2,759 | 2,467 | 2,704 | 2,938
3 1,026 | 1,270 | 1,521 || 1,222 | 1,480 | 1,721 | 1,437 | 1,677 | 1,917
A 4 | 1,200 | 1,445 | 1,702 || 1,404 | 1,648 | 1,896 || 1,619 | 1,865 | 2,095
T 5 | 1,380 | 1,629 | 1,881 || 1,583 | 1,835 | 2,081 || 1,786 | 2,039 | 2,271
x 6 1,546 | 1,803 | 2,058 || 1,749 | 1,993 | 2,251 | 1,967 | 2,193 | 2,442
(Zd) 7 1,725 | 1,972 | 2,229 || 1,924 | 2,174 | 2,429 | 2,141 | 2,364 | 2,614
*7509, 8 1,904 | 2,153 | 2,409 || 2,096 | 2,355 | 2,594 || 2,287 | 2,545 | 2,773
9 || 2,077 | 2,333 | 2,577 || 2,276 | 2,532 | 2,756 || 2,467 | 2,717 | 2,930
3 1,017 | 1,268 | 1,517 | 1,231 | 1,464 | 1,721 | 1,441 | 1,676 | 1,913
A 4 | 1,196 | 1,448 | 1,697 | 1,410 | 1,644 | 1,893 | 1,613 | 1,857 | 2,084
T 5 1,373 | 1,624 | 1,880 || 1,583 | 1,822 | 2,072 | 1,793 | 2,030 | 2,272
e 6 1,548 | 1,805 | 2,058 || 1,750 | 2,002 | 2,250 | 1,974 | 2,200 | 2,442
(Zd) 7 1,734 | 1,981 | 2,229 || 1,930 | 2,174 | 2,429 | 2,133 | 2,365 | 2,614
*100% 8 1,915 | 2,160 | 2,409 || 2,096 | 2,347 | 2,594 | 2,287 | 2,544 | 2,773
9 || 2,077 | 2,332 | 2,577 || 2,275 | 2,525 | 2,756 || 2,460 | 2,710 | 2,930
X AQug = % (3 %, x ZH 274, + (A F 25, x @ ek},

[= A5= apdz ¥R &
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(& 4-6] ZRHBAAN 21 T 2F¢E 28418

SRR
o E g (R
. 1 |\ 2 3
F & 7l (&E)
2 | 4 6] 2] 4] 6] 2] 47]cs

3 | Lo11 | 1,266 | 1,525 | 1,214 | 1463 | 1,728 | 1,424 | 1,665 | 1,901
A1 4 | 1,189 | 1,448 | 1,697 | 1,386 | 1,645 | 1,897 | 1,606 | 1,847 | 2,070
F | 5 [ 1364] 1,619 | 1,875 | 1,568 | 1,810 | 2,066 | 1,765 | 1,997 | 2,239
= | 6 | 1544 ] 1,800 | 2,046 | 1,734 | 1,990 | 2,246 | 1,926 | 2,176 | 2,419
@y | 7 | 1717 | 1972 | 2219 | 1902 | 2,157 | 2,398 | 2,106 | 2,336 | 2,566
*o5% | 8 | 1,890 | 2,145 | 2,400 | 2,082 | 2,324 | 2,579 | 2,286 | 2,504 | 2,747
9 | 207023232577 | 2,049 | 2,502 | 2,757 | 2,428 | 2,682 | 2,924
3 [ 1027 [ 1,270 | 1,517 | 1,222 | 1,480 | 1,739 | 1,439 | 1,682 | 1,929
A1 4 ]1,200 [ 1,450 | 1,699 | 1,403 | 1,649 | 1905 | 1,620 | 1,844 | 2,095
F | 5 1381 ] 1,631 ] 1,878 | 1,583 | 1,828 | 2,069 | 1,786 | 2,021 | 2,275
E | 6 | 1546 | 1,801 | 2,048 | 1,736 | 1,994 | 2,248 | 1941 | 2,199 | 2,438
) | 7 | 1726 | 1,982 | 2227 | 1,916 | 2,172 | 2,412 | 2,120 | 2,365 | 2,597
*so% | 8 | 1905 | 2,145 | 2,400 | 2,096 | 2,339 | 2,594 | 2,306 | 2,543 | 2,779
9 2077 ] 2325 2,580 | 2,276 | 2,519 | 2,759 | 2,467 | 2,704 | 2,938
3 | 1026 | 1,270 | 1,521 | 1,222 | 1,480 | 1,721 | 1,437 | 1,677 | 1,917
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ABSTRACT

A Study on the Cost Effectiveness Analysis Model

for the Optimized Combination of Joint Weapons System

— Focused on the Counter—fire Operation at the Outset of War -

Y00, Choong—keun

Major in Information Engineering
Dept. of Industrial Engineering
The Graduate School

Hansung University

North Korea initiated the sinking of ROK Navy Ship Cheon—An and
shelling at the YonPyung—Do Island. Amidst the opposition of the
international society. North Korea conducted a nuclear test and increased the
level of provocation. North Korea is adding fuel to its provocation by
making statements to turn Seoul into the “Sea of Fire.,” In response. the
ROK armed forces is acquiring necessary weapons systems for each service in
order to destroy or neutralize North Korean long range artillery in the
counter—fire operations at the outset of war.

However. each service including the Army. Navy. and Air Force. is
acquiring its weapons system without considering jointness of weapons

system. This leads to not only redundancy in investment but also enormous

- 89 -



waste in the defense budget. Especially since 2011. the defense budget. in
comparison to national budget. has been gradually decreasing. Whereas there
is strong demand to increase the defense budget in response to North Korean
strategic weapons such as nuclear weapons and missiles. Thus. it is
imperative to come up with the optimized combination of joint weapons
system in order to guarantee there will be no unused weapons systems.

To accomplish this end. the thesis first defined the jointness. then explained
capability—based forces planning. counter—fire operation system. conceptual
modeling. ROE and sensitivity analysis. Based on these background. this
thesis developed a scenario for a counter—fire operation system. and made its
cost—effectiveness analysis model. Finally. this thesis ran the simulation and
analyzed its result to derive the optimized combination of joint weapons
system. which shows the least cost while satisfying the objective of
counter—fire operation system.

Additionally. through the sensitivity analysis of the outcome of the
simulation. this thesis presented the impact of the change in volume for each
category of weapons system on cost—effectiveness analysis.

However. when the “Optimized Combination” exceeds the incumbent
capability of the ROK military. additional weapons system should be
acquired. In general. a weapons system with destructive power is not only
very expensive but also requires a great amount of time for acquisition.

Thus. by considering impacts of other factors such as detection systems
and ammunition capabilities that require shorter acquisition time. this thesis
also showed how the “optimized combination” changes.

In conclusion. this thesis has great significance because it presented the first
cost effectiveness analysis model that considered joint weapons system while
satisfying the objective of counter—fire operation system. Additionally. it
linked the joint weapons system combinations with the required cost. This

will add immeasurably to an efficient usage of the defense budget.
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Meanwhile. securing necessary military resources limitation. actual weapons
system operations data served as limitations.

As future work. this study will develop more accurate counter—fire
operation scenario and then simulate it by considering various parameters
such as geography. weather. damage ratio. in order to enhance the reliability

of counter—fire operation system simulation.

(keywords] Joint Weapons System. Counter—fire Operation System. Cost
Effectiveness Analysis Model. Sensitivity Analysis. Conceptual

Modeling. Modeling & Simulation.
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