creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86tH AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Mok ELICH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aele 212 WS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

FEAS S =B

An Earned Value Management System
with Technical Performance Indices of Submarine
for Simulation-Based Acquisition

2013 2€

>
o
=
_19_,1'
El
=
o
o

2
- e
oﬂg
N Of
- o

i



An Earned Value Management System
with Technical Performance Indices of Submarine
for Simulation-Based Acquisition

X
bl
2
b

o] 71 &

o] EEE FIUASANEEOR ASY

20139 2€

09719 HATAEES AEF

20133 24
A 4 #F (<)
943 (D
4 4 (D
< . (D
< . (D




o
uj
o2t
J
ind

lZI
_\_4,
2,
X,
)
ruE.
~
*I
e

(o3
=
123
==
2
A

QA FuelAL FAAA Aol BAY AABeY Aol
A A A AE(EWMS : Earned Value Management System)S A&
stol W87} UHE FHOE Vvt ol FolNn Yk et ©
3 EMSol A= 83 ARgEe 824 7edsel disixe 4o

oz 27t HA X FPolvh EZ & EWMSET fiFE
o] EWMSS] 7i¥ W #FEE T o|EF A UAYFS AA T
A7A 933 A5 3

5 e
& S SET AROIch WA A9 AFA U St
@ &%

Simulation Based Acquisition)—g._- -?-]'ﬂ' A AHE ,_TZ]L]CHEJ(SE

System Engineering)3} EWa W AlEd o] (M&S : Modeling &

Simulation) 7H@& E¢3te] AR 7]EY T ZH LI

NeAEASE AT ENSE 8 U Pyeo] Bas
())J‘

gon olg £uystel Thezt e 4AE AL 4

_l



3
(SWBS : Ship Work Breakdown Structure)E& 7]&AS5A|4E EI3LH
EWMSo A& 7hsstal 7]&Y T Zd s il =
SIES m=2 FY7IES YR HFHE X AYEFAAE
Hrl F-gsto] 7etA L] SWBSE A st

AA, 71€%] SE 4 M&SE FTHT 3] AR SWBSE
718 % Zt ASE AANe 4eATE =&5tal 3 &3 EWSE
FYY e BYS AVSHAT. BABOE 7S5
T EWS T8 ZHAH Il J&deAeE & %
0 Wg AHE ANl AT el Bk

7

o4,
o
Y,
oN
o
2
An)

olF dFAIE Tl 2T I AgHEA M 2 =A
E OFEd vE57 E ARG ofdlel e w S5} &2
=AE BEE & de 2L WHE AR, FF gy

wol2 & s 2 ¥EET & AR I

ZQo] : 7]&85A|4, SE, MS, EWS, 543 SYzydea,
3+ W 1 2005-30206

_ii_



L TU R e 1
1.1 ATFHIA T B s 1
A2g 12 B ZAQYAA B T 10
2.1 SBA FPQ oo e, 10
2.1.1 SBA 7“1& 1;:_! %_!,Q_*g} .......................................................... 10
2.1.2 SBA TZAA T AL FPU o 13

2.2 SBA z_-].g_ ?‘5% 1;:_! ,\}3“ ............................................................ 15
2.2.1 U ¢ 8] FLETF s 15
2.2.2 BLAT} W FI} e 17

2.3 A ABIAZ U O8] F]EI U oo 20
2.3.1 AJAEIAR U OB A Q] wvvvvvrrrsrsssssmrisnsessrersssssssssssasssss 20
2.3.2 AJABIANR U O] 2] GBF crovvvvvvrsisnserrssesisssensernisnsonns 21
2.3.3 AJA”HdR|Uoj&le] QA ml FI} e 22
2.3.4 A AEAZ|Uo]E] TFEo] WA A o 24
2.3.5 AJAEIAR L O] R] AR} corvvrerressinsissnsisiessissninnns o5
2.3.6 SE B/ Tl o 2%

2.4 M&S 7]% 7“1‘,:-1! ............................................................................ 29
2.4.1 M&S zélg] .............................................................................. 29
2.4.2 MES HAZTLR e 30
2.4.3 MESEF SER G oo 39

- i -



2.5 SEQ} MESE H LT EF T A YT o, 34

2.5.1 SE AR A LA s 34
2.5.2 SE 7|4t ZrEFE B E Ve model «verrereeeeeseeneenne. 35
2.5.3 ZrEFt HE SRR A o 38
2.5.4 SE 7|4t M&S AL ZL3 HA T AdYT e 39
2.6 M&S2} SEL A3 E3}F T AYAL] AHFHE e 42
A3Z EVMS S} A5 R] o wooeemmemmemm e 45
3.1 EUMS cveoveeremrersentententent ettt 45
3.1.1 A W BEA s 45
31,2 HEARIZ o 48
313 _?_)6]_9__/_"\_ .............................................................................. 50

3 B QAR cererereres e 55
3.1.5 AZFE A TP s 61
3.2 EUMS M BIGITL T1EF oo 68
3.2.1 EUMS 8] QITLAFE] wrveverrerrereseesnersssi s 68
3.2.2 EUMS L QITLAFE] woovevereeerereseer s 71
3.3 T]EA L R]Gr e 76
3.3.1 7]2HEQ A A s 76
3.3.2 7|EA LSRG 78
3.3.3 7]SAER]E A R} o 81
3.3.4 WBS ZE W B 84
3.4 7]1EHE5R]42 AL3 EWMS B3 ZFAYT e 97

_iV_



2]
4.1 R JJEAA AL AFFEA 107
4.2 BAAR AR e 108
4.3 F]SER 4 MA o 110
4.4 71SRER 2 TFRR] BT o 112
4.5 712485 viebule] AYZZ T ZRA o, 113
4.6 AFTE] ZAHPH ZA o 114
4.7 NA 28] TMAIF|L HZFBE] e 114
4.8 AAAE, MES HH W AA SR o 119
4.9 AZFER W BLA 120

ASFF A T e 123

A R 126



[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table

1]
2]
3]
4]
5]
6]
7]
8]
9]
10]
11]
12]
13]
14]
15]
16]
17]
18]
19]
20]
21]
22]
23]

List of Tables

EVMS Related Foreign Research Papers e 6
EVMS Related Local Research Papers «eoooooeeeeeeeimnnnn. 6
Examples of M&S Adopting Effect in Acquisition of Weapon System -- 17

Model Verification by Simu1ati0n ................................ 18
Analysis of SBA Adopting Effect in Local R&D - 18
PijeCt Impaired Factors crooereeereereeniiniiii, 23
Attributes and Uses of M&S(DSMC, 1994) «woovereivrenen 31
Naval system engineering ¢ R.4:(2004) - oooeeeeeereee 43
Components Of EVUMS ceoveererremenniiiiiiiiniineniennne 50
Standafd Process Of U.S. EUMS eerveeerimemenininnnn, 55
Formula and Definition Of EVUM eereeerrnienrieninnnin. 60
Performance measurement for work types -weoeeeeee 61
Summary of Foreign Research Papers -:ooeeeereeene: 71
Summary Of Local ResearCh Papers .............................. 73
Compafison Of SWBS and BGI ceveereeerrremennniniinniiniiini, 85
Example of Comparison in Detail of SWBS and BGI 85
CONCEPt OF SULFACE +rrorrrrerersersmrseiimiriiiiii e 88
Weighting Considered Professionalism «ooooeeeeeeeeeecee 88

Cases of Reviening Design report for Calculating System Performance Index - 90
System Technology Performance Index of Submarine 92
Adoption of Core Technology Performance Index by AHP - 93
Weighting of Core Technology Performance Index of Submarine -- 95

Method of Measurement of Weight/Volume of Submarine -96



[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table

24]
25]
26]
27]
28]
29]
30]
31]
32]
33]
34]

Job Performance Process of Standard EVMS Model -- 98
Concept of Submarine Model of EWMS with Technology Performance Index -- 99
NeW EVMS FOFmUIE ............................................................ 104

Identifiability Result of Major Performance Requirement - 110

CPTI measurement and management ---------seeeeeeeeen. 111
CPTI weight and performance goal - wwweemeees 112
Acceptance limit for measurement ----:--e-eeeovveeeeeenee 113
EV modification fOf TPI .............................................. 115
5% EV modification index calculation --=oeeeooeeeeeeeens 117
3% EV modification index calculation «-eeeeeeeeeeeee 118
Expected Effects of Adoption to Submarine --------- 121

- Vil -



[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table

1]
2]
3]
4]
5]
6]
7]
8]
9]
10]
11]
12]
13]
14]
15]
16]
17]
18]
19]
20]
21]
22]
23]

29 312 EWMS =8 2 L] &(HEZ, 2008) e 6
29 ZU EWMS =8 2 L& (FZE|Z, 2010) eeereeeen 6
A BE BB MRS BLEI} of i 17
A EGO] S B8 W D oo 18
Fu) @AY Eof SBA HgE3 B4 (FTjed, 2009) 18
Project Impaired FACLOrS « - eierresiensinsiaeienas 23
Attributes and Uses of M&S(DSMC, 1994) ooeereenen 31
Naval system engineering & R4-(2004) eoveeeveee 43
EUMS -3 QA% woveersremmmresesissieisesis s 50
O] 8] EUMS SEEA X} crrvvvrersssmnerrrssssnsssnssnssssssssnssse 55
EUM AFAL T 38 8] orinsrersvssssssnsesrssssssssssssss s 60
219 88lo] WS A ZFEAHIE o 61
ZOJIEEL R OF oo 71
T QTR QOF(BFERE, 2011) e 73
SWBSQ} BGIL] H| L wvoversssssrrrerssssssssssissnssssssssnssssssssssssons 85
SWBSS} BGIL] AFAJH]ZL G A] wwovvveeerrssrsmmerssssssinnnssssiinnes 85
)T TEAD crrvervvsenrenseeeerss s 88
AEEE DB FE TFRE] oo 88
AAY A TS AHE3t7] AT S A= A 0
ZF2FE] H AT AR v 99
AHPZ7]H & Z3F HAEASR] 4 R s 93
FAE X 1T DAL IS T 3 s 95
Zr3E ZeF/A|F L] SAHIQL 96

- viil -



[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table
[Table

24]
25]
26]
27]
28]
29]
30]
31]
32]
33]
34]

Quh EWS ZHlo) A QR4 AHBTE, 2008) 98

i1 E
SRR 2E2 T MY =43 el zH jY .99

7]

ARG EUMS ZoAl oo 104
20 HLQI% AHAT} 110
HAF|SHLR] 2 2A W Za] ol s 111
HAF|SHLR] 2 72X L AL BEER] e 112
AR BRG] FLEA e 113
7SR FLOAPH EV 2R s 115
5% EV 22 A4 FAJAE cooveeerrmemeeesein 117
3% EV 2B A|Z AJAE oo 118
223t BE TAZE FIb s 191

_iX_



[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure

1]
2]
3]
4]
5]
6]
7]
8]
9]
10]
11]
12]
13]
14]
15]
16]
17]
18]
19]
20]
21]
22]
23]

List of Figures

Study Range Of Paper - 8
Advancement of Process of Acquisition/R&D(ADD, 2006) --11
Concept, Effect and Development of SBA(KNDU. 2007) -11
Importance of Acquisition System Based on SBA --+-12
Virtual Prototyping in the System Life cycle(DSMC, 1994) -- 14
SBA Architecture Framework of Ministry of Defense of U.S. - 16

Scope of SE Activities(DAU, 2001) -oceoeereeerveereee 20
Two Major Aspects of SE (Calvano, 2007) :---cccoveeeeee 21
Life Cycle Cost against Time (INCOSE, 2007) ------- 22
Heritage of SE Standards(INCOSE, 2008) -::ceooooveeeeee 24
Breadth and Depth of SE Standards(INCOSE, 2008) -- 25
Systems Engineering Process(INCOSE, 2008) - 26
Vee Model (Forsbersg, 1991) «w e 27
Vee model in Defense Acquisition (Dau, 2008) ----27
AQVaNtages Of MES e 30
M&S Hierarchy (DSMC 1994, Douglas 1999, NPS 2009) --31
SE and M&S (Dipetto, 2007) «errermmiiiines 39
Development Process for SE application «oeeeeeeeeee 34
US Naval Ship Acquisition Framework(GAO, 2009) 35
Vee model Concept in Submarine Acquisition «:eeeeeeeeeeeees 36
Vee Model in Submarine Acquisition «eeeereeeeeeeeiiennn: 36
Vee Model Mapping « -  rwreeremseemememeniinieieierienines 37

SE-based Submarine Acquisition Process in Concept Design -- 38



[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure

24]
25]
26]
27]
28]
29]
30]
31]
32]
33]
34]
35]
361
37]
381
39]
40]
41]
42]
43]
44]
45]
46]
47]
48]
49]

Vee Model Concept using SE and M&S ----ocooeeeeeeeeiiennes 39
Framework using SE and MES «-ereeerememimniinniienes 40
Acquisition Framework using SE and M&S - 41
Traditional Management and EV Management ----------- 46
Trend Analysis Chart(Bull’ Eye Chart) ----ooeeeeeee 53
Relation between Measuring Element of EVMS EV 54
Basic Process of EUMS «ceeeeeterereremereienensinieneeneas 56

Example of Measurement of Performance of 31 0/100 --63
Example of Measurement of Performance of #Start/%Completion -- 64
Example of Measurement of Performance of %Completion -- 65
Measurement of Performance of Milestone with Weighting -- 66
Mlilestone with Weighting and Method of %Completion EV ---67
Limit of Existing EVMS in SE Process «ooooeeeeeeees 75
Track of Compiling of Control Chart and Performance Achievement --80

Selection Process of Technology Performance Index --- 81

Process of Compiling SWBS :rewsereressemrommeiieminiiiunies 84
Selection of WBS Level and Criteria «-eeeeeeeeeeee 86
Composition of SWBS of Submarine «:-eeeeeeeeemenneeee 87
Data Verification by Box POlt - 91
Flow Chart of Submarine Model of EWMS with Technology Performance Index - 99
WBS, OBS, Operation RAM and Result of EA - 100
Example of Compiling Work Sheet «-weeeeemnne. 101

Example of Adopting Research Paper by SE Stages of Propulsion of Submarine -- 101
Model of Final Project Achievement -------oeeeeeeeeeeeees 103
Planning Element, Measurement Element and inalyis Element of New EWMS Model -- 103
Design Process of Total Ship with EVMS --eeeeeeeeee 105

_Xi_



[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure

50]
51]
52]
53]
54]
55]
56]
57]
58]
59]
60]
61]

New EVMS with Technology Performance index ------
Set-up of Control ACCOUNt - wrwwrm e
Fuel cell arrangement Work sheet ------oooooeeeeeeeeenens
Fuel cell basic design report Work sheet -------
CPTI plannning profile -
Performance Management of System(in case of #5%) --
Modification of EV by Tolerance of Technology Performance Index(in case of #5%) --
Performance Management of System(in case of *3%) --
Modification of EV by Tolerance of Technology Performance Index(in case of 43%) --
Measurement of Performance Management of System(in case of 5%) --
Cost and Schedule of EWS with Technology Performance Index --

SE Process accr‘odirlg 1o TPI ceeceeereeemmreimmnieninenii

- Xl -



[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure

1]
2]
3]
4]
5]
6]
7]
8]
9]
10]
11]
12]
13]
14]
15]
16]
17]
18]
19]
20]
21]
22]
23]

LT QD] e 8
HS5/47/MY Z2AA RIS, 2006) 11
SBA Zid, mbEl W A (SWeidd, 2007) 11
SBA 7|8t EEAHA 2R (2}, 2006) oeeeeeeeeeren 12
Virtual Prototyping in the System Life cycle(DSMC, 1994) -- 14
o] ZWHEL SBA ofZ|EA Z Qe A[Enlo, 2010] 16
Scope of SE Activities(DAU, 2001) -oeeeereerrireenieee 20
Two Major Aspects of SE (Calvano, 2007) :---ccooveeeeee 21
Life Cycle Cost against Time (INCOSE, 2007) ------- 22
Heritage of SE Standards(INCOSE, 2008) -::weoooveeeeee 24
Breadth and Depth of SE Standards(INCOSE, 2008) 25
Systems Engineering Process(INCOSE, 2008) - 26
Vee Model (Forsberg, 1991) s 27
Vee model in Defense Acquisition (Dau, 2008) ----27
Advantages of MES(H-LZE, 2007) wweeeererrererenoniens 30
M&S Hierarchy (DSMC 1994, Douglas 1999, NPS 2009) - 31
SE and M&S (Dipetto, 2007) wererimmmeinn. 39
Development Process for SE application «oeeeeeeeee 34

US Naval Ship Acquisition Framework(GAO, 2009) 35
Vee model Concept in Submarine Acquisition( A%, 2010) -- 36
Vee Model in Submarine Acquisition(A @3, 2010) -- 36
Vee Model Mapping(& ABE, 2010) orrrvreereeresereennsnnes 37
SE-based Submarine Acquisition Process in Concept Design(Z 3t 2010) -- 38

- xiii -



[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure

24]
25]
26]
27]
28]
29]
30]
31]
32]
33]
34]
35]
361
37]
381
39]
40]
41]
42]
43]
44]
45]
461
47]
48]
49]

Vee Model Concept using SE and M&S(F &3, 2010) -39

Framework using SE and M&S(ZF A, 2010) oo 40
Acquisition Framework using SE and M&S (H A3, 2010) -- 41
A=A Fa|of EVHE](o]FA, 2004) -eeveereerrreneens 46
FAM| A ZFE(Bull’s Eye ZFE) worvevermeeiin. 53
EVWIS EV &% @4 7re] AA(TFFUA7d, 2006) -- 54
EVMS 7|2 - X(ZaJo] M E, 2006) -roweeerremeeerenees 56
31 0/100 2R 71 AR (BIZ S, 2008) ooveeeer 63
AHARE HHARIY oA (B35, 2008) - 64
%%}_g_ )‘6‘-—”’}%16‘7]‘@ q],\](zgj_/;:, 2008) .................. 65

A A§ AR JAXEIE (B34, 2008) - 66

HEA A TIUAE U 9T B 7P (BT, 2008) 67

SE Ei}-ﬂ_}_\_oﬂ}\-‘ 7]% EVMS_"L] '?{_]'71]2,;‘, ........................ 75
:,1}3]_\;._ :3}151 E’-l }6‘_‘6-_ 1= R _il_z_-ll .............................. 80
NS4SR 22 A AR} e 81
SWRS ’3}"‘6‘ gj} ................................................................ 84
WBS Level A& W Z]FEMA e 86
;‘z:!-_f_zg-g] SWBS }‘6‘ ........................................................ 87
Box PoltS E&F GOJE| AR i 91
NEREASE TRY ENSE 4 2He] Y SAE 99
WBS ! OBS2} 2red RAM W EA I} ererreremeeinin 100
Work sheet ’3}"‘6‘ o:]] ;\] .................................................. 101
B4 2287192 SELAYE BHEZ S oA 101
HEBAFY AZFRE s 103

AEL EWSEEY] AYes ZFas Q4103
EWSE &3t 33 A e A

[
f
X
>
5

- XIV -



[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure
[Figure

50]
51]
52]
53]
54]
55]
56]
57]
58]
59]
60]
611]

NN& SR FE TG A EWMS B v 105
EA AR A (WBS/0BS AR o CA TFGH) e 108
AT A A A B EL] R T| LA e 109
ARAAAA 71 E4A Baxe] ZYGrlea] - 109
HA TS HER]d A TZIFY o 113
A|A 2220 e (£5%Q1 HG) e 116
Ned A s S$EE 0FE }— EV43 (559l B9) 117
AA 220 AT (£3%Q] AL) e 118
N 5AT AU 0S5l }— BV (3% B9) 119
AA =22 HTa] SA (£5%Q] HL) s 120
7€ e 7 T EWS Hl-& 2 A e 121
7NEHER]2E 2EZE SE AR} oo, 122

- XV -



AC : Actual Cost

AHP : Analytic Hierarchy Process

BAC : Budget At Completion

CPI : Cost Performance Index

CTPI : Core Technical Performance Indices
CV : Cost Variance

EAC : Estimate At Completion

ETC : Estimate To Completion

EV : Earned Value

EVMS : Earned Value Management System
IDEF : Integration Definition

MOE : Measures of Effectiveness

MOP : Measures of Performance

M&S : Modeling and Simulation

PDM : Product Data Management

PIM : Product Lifecycle Management
PV : Planned Value

SBA : Simulation Based Acquisition

SE : System Engineering

SPI : Schedule Performance Index

STPI : System Technical Performance Indices
SWBS : Ship Work Brekdown Structure
SV : Schedule Variance

VAC : Variance At Completion

- Xvi -



A 1A

1.1 a7 2 53

e SARZAE A5 o|YRBAE o= ZH, HA, £ 52
BEE 714 9% Z2Asl A2 ‘E¥EY dA2” & o5
otk ofge WA PHE A4 AuNE sjNew W Fmel 2
Hetd rles S8 AW FUIAAY p/EY F 75t
olth. B FEF7|e AR UEYIE 7[R sh= 21CY 22
A Felle ZAAHA A FUIAAL /i 2 € 977 FeiE,
of mHE HEuE wu ohizt KAMSE FHEE FASE FAlolTh
olg|gt At FIAAL stELelold £ZEge] FAY U2 WHE
Sol7ln gem, HAZELS AZene} s1&d $9E Aol dlsl 3
7hzEe] AR} 7l o|dE Zl¥sta gle AFolrt. ok&g Hrl
He otz Yo QF 4o uizi 1ENY fbrise & Fo
FI1AA Aol SlojA A2 HE /ge _43t= FAlo|th

A = AT oSS FELE AREH Y Tl U 5 Eofe %
B3} Vg ddE BE¥ % AE]A(MS : Modeling & Simulation)
Foke] I FH&3} A& XL F(SE : System Engineering) H2}
o AAH HLLE AR HEUYHA AEEHolA7ME 5(SBA
Simulation Based Acquisition)& ©l% WAAFHct I A3 5 A
of MSE &3t HEV|T 5 A &7 v &ER 5L T 4287
o] 2F B FHAI= B WoeE AHaFAh Iy, ¢
2l8] B¢ 2IZolAof 5E2r} SE 7INte s HYUEIL MS /iE FH&

oy X

MIO o ﬂllo
e
(o

~

1C

RRY
o M oH

]_



AL AL

i

AF Azel FHo| IUSHA o] FolFért. I Y JERF
28 SE & M&S JEE& FAlol A &3 T =YY d4=E FHS
T At

T FIIAA AF0E Aol oA FI1FA FASFEY Y e
Hel 7|&E2 vl&, €% 2 deelvt. ¥R U FIIAA A3Ag A}
A B9 A} Ard@e] 7HA FAF|A AR (EWS ¢ Earned
Value Management System) & 8& S35l H|& 2 AdFo i3t AE
AAIStaL gl v} FAAA AFoide] dlojA 71 F23 Alg#H
gl 24 F9 i Jleidsol oisiA Az AR 2T AFo
th ol ARE AMY FARFAAN JeF HTLoERH URY
Ae HEY 37 dFY Ad, 845 u 5F 53 B2 H@a4l
thsto] 2714 W iy ofHE 58 Aol FHsta gl
EZ 7IEY ATES UFE AT Aid d Z8E fI%E o]

2 o

o

1l

0
-

3

3 23 1 U YRS AR €Y d7EA HE H € F
M2 7185 T8 HE& ¢ Feld ot FAFHA WHEC] e
Aol 53] ZledsEokl oM &7 el iyt &g, &+
SEZo] U = 3 U SAH BB o] F&3it}. axl, e
g ToollM ZjE&] AlEHCIA 7| HE WA SE X MS JiEe] F
3 ZHaAIzt AAE glen, HE 2 Ao iyt Ao Ay
8 718 ATE LT EWSE HEY ZH U] T iyt A+t 2
k<

Ste] & AFE T3l ol& st

ATe EFL2 J1ed5A et 2R A2 EWMS SR Ud3
& 38 Aol ¥ flgade] He v &3Vl €¥Ad, 7leds ol
FE3 22 2g u3std AFHY BIAE B A¥S Hashe
Roltt. olgd FEFHE Hnt EIAAV 100% AFRSS Uy sl
ZF A=YyL —;,'—1:]]1]-3,:} 2 545 ZAEA FEEE vEe=

71EES uEY Ze® syt

lI



A1 KL

1.2 d3-%3F

nj=2L AR yY IZW FEFopoa] “Right Product, Better,
Cheaper, Faster” gl= BRE A3l ol ZHEstA FAdex 9l
o, IHE FHE A AHHL=ER =¥Hsla gUrk(National
Research Council 2002). ©o]& 3t FA|Ad ®hHog [PPD
(Integrated Product and Process Development), M&S, SE 5& =ua
5 Eopol F&siglenm, @A o]Zl2 FAFo|HA AAAL WPz
Z}2|oj stz Qlct, (DoD 1996, DoD 1998, DoD 2007, Haskins 2007)
ol#|¥ IPPD= Y ZFHI oA 2 Aol TUH HARAM F7|
AAS HERol 9old 29 719 TACMTE, PRODCTE 38 7h4
H EE B35 HAAE TYStL, SAlol AwUst= 22 PROCESS 7
A, M&Se] TOOL A8 2 E3FA}IEI(IPT : INTEGRATED PRODUCT TEAM)S
AL Zlo] 2 Adoln, EAS SAsh] AT ZeALEA AL
B dxyols] TEMAE st gloh (B AH 2005, DOD 1998)

o] i F7)A Aol IPPDE 3§t Al#l:= Seawolfd 4 SSN-23

A (F B F71 &)l mE AA 3 A, AV &5
U Ew WA 208 AP A7 AR P-17300M & £ eu]L(T0C

Total Ownership Cost)E& &o|3 577t ©t&z =281 231y
£82F €°]7] $i8l & Zlo] tjEF ot 2Lt of2f7 Algol] tisiA
= SSN-232] 79 Computer-Based Modeling&Simulation, Requirements
Management 52] ZHL(Griffin 2003)2} LPD-17%] 7-$ SBAZ|go] EF
H dF xlgnt /sl 38 FHE FA4SE &S Z§H(Fireman
1998)to FAHA WEE, MEHA ol TisAE o] ojEe
Agolrt. g n3e] ¢ 2l 42 U FHEE AUAA $20|
o Z7)AA DA o FolAEs AERHFH, ANRT, 7€y ATIA=
BA7Y olen, FAL HriEo] 7h= A olrl. (Doerry 2007)
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AL AL

U @3 S5 EolollA SE U M&S 3 go] BT A7 HAT(2005),
Z2-8+(2008), 2riw£(2008), H5E(2008) Sol ﬂ*ﬂ/ﬂ o] FojziTh
BAR(2005) Y HEHHAA BEHe AREE FESI] BEA
28108 2SS A PLM &L 93 AR A 3 2ot Aok}
%

th ZE7(2008)2 8 A WA ZEAA d T3 AFFRBI
AR 291 93] BaF AAF 24 YHESER ¥ HE ZEAL
24 WSS Agstdnt. 2oid(2008) SBAE 9% ¥F AE=Ed
U < AASIEA AlEEold 7N B HES 9% o e
HE B3t FFE tAE B o R3] 41T ¥ AE FR
4 AEFZE 2dS Fostant. H5E(2008)& o] iy JER
A2l SE AE&AHE T ol F-&FT §F MMM A|A- AR
Hgol B AFE A3} ol ATHAES THUINE

= HAE(2005), ZLTF(2008), QriT(2008)2> AZEo] s A
o Aol 3 M 7 WHEoIM, ASHE(2008)= M&S}= HANE AL
d d7E T ¥ AL SE F& by dFAnh (BEF 2010)

EIF 2 Aol Ao MaS W SE A gof #Y A= AFA(2001),
A 7(2009) Fol 2l) ol ToiHLh, AUEA B(2001)E TIAY M
(Digital Shipbuilding) /1€& E4¢3}o] A|E(Product)S 7§d3te]
AP e 4(Risk) &}t H]-&(Cost)S &oli, /NL7IE ©EFAF|7] 4
AMEE s o2 dio|E| o] A(PDM : Product Data Management)
719te 2 st dA, At el AUy FEY FHA A&
A 714ke] AxE 23St vl A FAA JidolTt (AFA F 2001)
PDMZ A A7} AlZ(data) D AF AL FAE Hzsts =EFEA,
POV Al2RE AEE AASIL, WEL, £884 siodl Wew RE
Atz ot BRE #sH=d]l AHEHCTH(CIMdata 1997). EZF =X|7(2009)
S A BrhE AHEH A2 Al SE Z2AA 0] HA HAH3
A5 E AlARD i W Eol oyt dFE s3staTh

¥ i

o o e 2



A1 KL

S E EofolA SEE A&7 ¢t d7= ®lAd7] 5(2008)3 HE

T(2007)0] 23] o] Fo] Fon, WAL HSHYF Al FI/AA 4+

Jite] SE #F 4 9 FHEWH(HAE&T T 2007), A&FAA]o]HY
8

Hguer AT(047] 5 2008) W wHAY ANF @ Y A

1O - =
Wt AF(AFA T 2009) 22 it BIAA H S glojA SE &
W 2ol g Zolgict

o|Atz} Zho] ZWHE Hofo|a SBAE |3t SE, M&S H-Lo] T3 Al
E3f £ dzh A3 FeE KA Alde ot AF Al
5o8 AF A&y T WL 28I}

Pl gt ZAED 932 HE AA,

3
T 5o= o3l BEols YW Aokl

oIt ( % 7 ¥Y A7 Bopiz FEAY
A7Eo] +AHUOH ALY BE Fopold SBAS 9% SE, MeSE A
A

€357 1 T ZE LI Oy dFxElE ey AEdol
Aol P2 Mes TH ZHEAI(ZIR

A A2 A AR (EWS : Earned Value Management System)-2 19673 u]
= FHFA Z2AHE?S dzd 9 oibyBAe] $s] C/scCsC
(Cost/Schedule Control System Criteria)dE ZJUstdA A /jEe
2 AlFe] €3 vjLE TSt AFALHPYV ¢ Planned Value)& =
25l F<I¥ Aln]L(AC : Actual Cost)3t AFHEV : Earned Value)&
RNV AQAESS 24 Belshe WHolth, EWSHA A7

k

19809 Lol TR} AUt EMSE AYSHEA EMsE FAHo
H4ke)7] AFeteith. 19989 BWST 0% E2Wso] 55 © 37hEE
o2 AYslel AL A AAYOE g TR uE U U3



AL AL

BAE BHog W AHg Folth s19 EWsolHe F& ATEE )
&g aostd oelel [E 113} 2}

[Table 1] 8 3[¢] EWMS =& % W&(FZ4, 2008)

A = F 2 WU &
205y zaeqe) 24 e(EC) ARy
Bly] vlead o A
. Project®] A A XAth He|¢etoE AJ2H(EV)
Jim Sumara o tjat
(1997) -

CEM AR Ag A H8E7 § ARTE T

Q2HEV)E BET AldBeE] Yy f Y dF
- }v]_‘,].x] 29} 3tz njL olzh:lx}_,] Al Ato]
7Hesiol &

Frank T, Anbari
(2003)

Henderson, Kym |A3}32](EVM)&] A& #st &
(2005) - #FFAgE] 8 Tt 9 g E]GII 28

ol2lol = EWSe} B} Hof 7o) oA wAwsre® EVgtol AW ol
ohd F;EQ AR AEsIAU, BVl E-ol tiet FAAR B EWS
o] HEEE Fol7] fT AFSo] AAH T rHUS DOD 2006).

2o A Eisel tie dFE =40 Wex, FLAA Y Wy 5
& ANSAL AEH F2oA ohizl FAH wWPBo o277
ubsiA A7) Aol Yr A EWse] tj AFE T 29
3} #ely) JIES EPHA 43 W e Doy 2Ee 4
BEE T PHE Sof VY AFBo] £y 23 gt} oAT 2
U] ENiS #8 A748 Uee sotsh theel [E 219 2l
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[Table 2] & =] EWMS =% 2 J-&(HejF, 2010)

A =} 2 & U £

AR (RAAA APl EM A A% 88t A7
(2001) | - 73 W A, kA, EFe AR 5 A= 8

o TAAA ARALeIAY wE W LFBA A Yol
A7
- SAME A BN ALY AU AN

3

-

AEFL | FIAAANY vl &, 4% FHAAA FEYL AF
(2003) | - ¥]§ - 4% B AAA =dE #T

oX &

RFY AT APEAIGL] BN A AW gt A7
7

o

ol e | - WIIBAARE It es AU T ol &3t A
J

[
fi{n
N
M

(2004)| ==, 9ABA AIE, WAEAR
9P BY VY 4 Yt MEYE A4

TUATAY YT PAATI EM A2 HEL AT

AR et A7

(2005) | - 2gu] © ZFulo] thE AAEAAR e A
mjE A gy

$57EM A AWE BET APY ArtB ANYS A7
(2006) | - AREVTZ |2 WAL © BEAE A7 B

4

ZETPM @ EWE T AR AsE ¥e A7
008) | - ¥=3 EWM EFEQ A, EWM A|AH HE oF3

FUATAY Aol e EM AT £ AP A7

PR B o
ey | - ASAE B EWMZF ERP(HALY @) AALS

- el 2 elArg R A, Atdednin] A

B A3 By
Ewis o] &3 BelE 918 WY AA

Agol A EWM A|AR1S] AREAL RIS =] F¥FLE u|A|




AL AL

£ 7ol AUy ALRE AaPoln WY 5 A Lo TR
Aoz, X9 £07F ANARE 53 A7 Z2MAE
Ao s 3t gy 3 AL [JF 113 Zo] 3 7=

A A2 SE, M&S W EVSM H&o] &3] FHZHLE i

J/ 2eH0 / dgazr |/ PEEE] WAL

£ A7E A, N1edsA4 4% NE FYstden, F THA=
o] Folxlt AWML FAH dole EAU FAXEHE, Dskol
4, MP7EE AgstEch MUE PEE AFeA A, ool
AZWAS Boxplot, FE, YUA+LE BEstgon, HiYel A
g3t BUY 23} 3 54 BUslE YeA4E =asgh B4,
2ol AHEHY 3DAL SUBSE 7@ 5AS EEol §olsaL EWSo]
Hgobestn 7129 ABdold 7N SE FY ToUH st YTAA
g T IPNES Aol 3 THA FPH SBSE A
stolth miAoR F1&deA4Tt TRY ENSY BY QNI B
g AASGon, J5A4E HLod A8 YL 7 3 sTAL A
& AAE AN MY B BEHS AFSHATH



A1 KL

2 =EL A 5gos syt
WA F1EE 18 2 =R a7z, BY dPEY L 47 W9l
oisl 7lestgt

2N E EHAPE Salo] SBAY iL W FEAle, SE AR, MaSe
e W 7]Eo] dFH SEo} MBSE FE3 T ZYUHIE T A

3FolME @A EWs 7. W Fes, FHEHAE FHLE ARHA
.

e AASFE7IYEA o4ty EE viEE =9

& "é—‘s—zl—ri "*786}":‘1:} =3t ﬁ’é% AAZg sl s gl
3 JIEAE ARst FEEee4AE =&AL, WAL UE gL
E Ve deAsE Fsidnh. o

HEHAE ALstgden, JedsATE

AA=2E AT

ol
s
=
fu
.l
52
&
f
ok
H
&,

4o M s 2R F FIAAL dedarded ofs] & =FodA A
A T8 57 TEE EWSE J[EEARY S FH Lo Z2AL
&S thFoch F 8TAR o]Fol Z2AA WU ENAMNE AAY

o2 UA gl tT AF S WAHATH

53 £ =R ZE¥EA, £ 978 53 =48 4% U 33 2%
52 2yMos FAstel sl&shirh
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2.1 SBA 7/j &

2.1.1 SBA 7I¥d X HeXH

A& e|A7int 5 #HA2|H Al SBA(Simulation Based Acquisition)
E HE A Ao 2y 9 A& o] (MS : Modeling & Simulation)&
AEHoR2H HEINTLE dEEst FIAA F4LFH[E(TOC : Total
Ownership Cost)& YWFH AQ3F0] QF3= ASEREE 713 F7)A)
AZ BB S M2 Y5 Herilolth. Saol Pl Fele o
2 tlakslcl. Patenaude(1996)& SBAE A|E oA 7|&2] o wl
£ =70 AE 3Y VT Folol Weott YU ostu gle
i, n]= Defense systems Management College(1998)0lA= F-7]|A|A
2278 FY Zef A7IR] +EF7] T8 MS EF 2 Jled F&es
AAZoln HH FTHoT Fosta rh. Y BHA Aty
B SBARE FIIAA FEoju A& MeS 718 H EFE B3I B
o - &4 7o s 35t AR L onjgch LAV RE AHEH o
Aol o277t 71387 stolA FIAAE &3 524, A 7]
AAL Lo thF BlEY ZFF, el A W F57T ©E, A
WA 43S Sgstels H5HL AEeR B gt
80Tl o]He] FIIAA AFAULS FE AJAH AR F(SE
System Engineering)& 7|HlO.Z o]Fo|Fonm, M&S ELL 7 B2
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A 27 AEHA 7 &

8= i
Ed £Zoldr). 80dr) olF Z AZE Mis &0l
w2t

sl el
SE 2} M&S 7]go] ZAYUSHA E AL, olof miet FIAA Ay
2 A5 o] 718 d A (SBD : Simulation Based Design)& Hleto & Wt
Astolch. 90dth o F #uAFE U IT, A1 slgoel Bolol AN
MESE Blojut Y ©TAlY] EEMZ MaSTI AFHOEA, B2 FdA
Ak Mes 7 AFBAAAT S AAS DAL B WS B

WA ol YF} AARe] YUY ¥

3 AM—", L—1

Sgse HEBe AAZ 2
tgom, [13 2]& Meset §5 ZEAlA A} 233

= Ho Frl

SE+M&5sS: SBD

ot

oy

Mas 7| 22| S&uH
sae
=

SEZ|ut R

ZIHAH HTIHE
(80ECH O|H, Analog)

SBD o P H|H| 2rEt
(803 TH O| ==

. ZhedAED

SBA =S malA A 2at
(901 CH 0|2, ZFAFAITI)
[Figure 2]

JICE/IPPD/2l| It x| & 2|

)
/a2 d 224 A AAZHZ2A, 2006)

O M&S 8= TF 3E4 DA (DDRE&E)
O M&S Z¥ NRAC 2 14 (NRAC)

=37 Aol 22 A
7Hg AAE 9 F(NAVAIR)

7] A 25 F Aol A M&SE R+

OFR/F7 AA A=A M&SSE9F(ADPA)
O g = ST A A FE 2ok F(NATIRO)
1994 1995 : 1996 1938 2000 = 2001
M&s a7 ; SBA’“HEH SRR i spanrzuwwn | awm
i H
r .
z :
© SBA AE=tl 8 23 Roadmap |

¥
O 0] 53 SMART|'E 23

O 0] 27 AFI 16-1002 SBAX A A ol
O 0] sl F SBAEFAE 913 Campaign Plandl

[Figure 3] SBA 71¥

¥
| O SBA #@s/A A5

, Bl W wbA (o, 2007)
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A2 71 T ZAdAAd B uF

ol% mTL [ 319} ol 7t T W= SBA WS Hujetz 2
AGstHon SBAS FABSte] ARSI STk,
Mese] A3HQ Wgo| FANA H5 € A7y

r
o

P 87 st 234
o2 Ny AT Fo YSHY Al RGO, YT B
A s BE BAlol o g wsst Mg & 4+ gk 29
o= E75tn sBAL AZE AAL AFAY AU} 27599 At
43¢ B3 34 95 WANY 717, A9 2 ¥ Y 4 Qo
TAAA £377 A9 2FAAuES BustAA FoAA 2L
ZAA 7B, Z4AQY AL ZHolA S F-E3iT,

Percent of Total Ownership -
Cost Determined Percent of Total Ownership

Cost Spent (Cumulative)

Development Procurement 0 & S Costs
Costs (20%) Costs (32%) (48%)

r 1
20% !
0% — | '
! ;
0 5 10 15 20 25 30 35 40 45

MSD MSI MSI  MSHI Time (in years)
Efficient Exploration of the Design Space Early in

the Program Is Key to Reducing Total Ownership Cost

[Figure 4] SBA 719t HEAA £24(F34, 2006)

99 [ 41014 ERo] FIIAA FLRUIES 5~108F A3t
AR HAT GAAY Atell whet RIAA FLRHEE o 9047}
2AYS ¢ 4 gk wehd AFARBY Hold 22Y 27 P 3
A, AEd AWE, AR U 20l B AH o]FE FWsT,
AEFAAT L AL 7 F A A AL BB A(%E)
AF-F(#) ARe e G5B AAS Fuste o] v gAY
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A2 NE B THdad A oF

=]

2 B8 A
st e o

42dE FXE dart gt

TRY A2 MSE B3 HEIAFoIM URY + e £
ASE Adol sty sjdge=H HBLE HAT =
Folrh 1994d 34, m IS0l 19949 3¢ Y AP FL0LF
of Al “Algdol a2 AAAHETE AP el & Bt 2a weA HE 5
A& B ABAETL D 22Y WY, wZTVLSAA DD 5000)
] 20009 104 AFH F% 5000.1& T3 A FIAA Y5 =g
Az 712, A4, A¥e AL, 2R AR, AAe L ¥
Z2AUH 5 AnA717] A5 SBAR HSUeIAAS AV AJAE
o ol& WS otk oA SBA HEPeMAL FEx FapHo
2 7IE el 57|12 Do, FEYLRE ‘O F2 45 (Better
Performance), U] wW}E & (Fast Schedule), T Z A& ¢l H]L(Cheaper

Cost)”#] ©’golt}

Ho

2.1.2 SBA ZE2AMA 4 FE 7

SEA A E ZAF SBAZE T3] A|AFE XjdolAe ©AA - AXF
°% o|RolA L YS5AY BHo| ohd, YEBA SolA 2 s 7
3 =78 2Rl FAAA 42 SEIAY AA £9Z70] A
moEy U WEE FU YatEoln AARY Y5 BFolT)

ke (D% 51& 3 sB2] s B @ otk AA A 287
2Y 5SS AYsH] fIsiM e nle] dHEA (Warfare Analysis)S
235t 28Q7A(Operational Requirement Generation), H|AA
(Engineering), AAHManufacturing), A|8(Testing), T (Training)
W 2L (0Operation), 22|F FTX| % (Logistic Support)e]] o]E 7|7}
BE JlsEokolA FHAAZE "t 7P A A e AR
B oA A& tidlel tixg 2dE sdste] EE AA izt zZE

mo| g BAg 4$uste Zg ougith HIols PHBAA 3314
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A2 71 T ZAdAAd B uF

TIEAAE T3l AL AAE 5L + e “AHS-FAE AdH
dol Al

“BEl-A1¥ -2 dl(Model-Test-Model )” 7

LESSONS OPERATIONS DEPLOYABLE
LEARNED & LOGISTICS SYSTEM
WARFARE
ANALYSIS P S— TRAINING
I u [
REQUIREMENTS ‘s OPERATIONAL SYSTEM

y f

|
ENGI NEERING / THE VIRTUAL svsm\ TESTING

PRODUCT WEAPONS
DEFINITION | CONSTRUCTION —oyormy

Primary simulation visibility

[Figure 5] Virtual Prototyping in the System Life cycle(DSMC, 1994)

oA ¥ SBA 7 ME2 AE UL AT £EFI] U BHHE=
HE Fxje} ARG BUY DataByolw, A Aol Hgats sl
£ 7AEY WHET Jl&, =77 Basith oy wEe shizl
SE o], 714 W EF &SPt st B 4 k. sBel A W =
7ol MS7H HEHE AR AR oL T3} gol A 22713 WA
Fy Tl A7IR] AlFFHo 2 FEHTHNPS 2009, DSMC 1994).

1) 83 FA A2 (Requirements Definition)

g7 2| (Program Management-cost, schedule, performance)
AA W dx|L]o]# (Design and Engineering)

A ZH Manufacturing)

A8 71(Test and Evaluation)

42| %d(Logistics Support)

2%

F#(Training)
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A2 1€ T ZddA=ZAN A% 1F

2.2 SBA H& ©XZ ¥4 A4

2.2.1 = - 8] HE8H

SHYHE EolollA SBA I VA oS dAIsH
HilS 913 SBA A A LAYY” A+ dF/e
Sith. =% #AA7IH x| SBASH FAME JidQd AF+EF7] del(PLM
2 3|
=2 bl

: Product Life cycle Management)?] *&

BA, BAEA, B " AMulie] o2 AA £¥ FUo AW AF
- Hesta, o] BRE A7 U FYHAY P Z2A A0
AE T4 STE AW A &Rty FHIAAFLE PIM
Edjol ZIvte] FIAA/AE/ 71 MdAtEe] 4 AdBH oA

Y W AT PUOE AL GTE VY 4 Ut VISBA

ot
e

-

=
=
k]

X
(e

b

B>
|
N

)

(Weapon System Information Engineering and Management)& 7jtsle] 28
Folth WISBMANG ZF JMAZESe], BRTH SN, AA/FYER
el S/F 2 AREAE A Eo|lAR FFE ] glenm, FHAY FIIAA
AL 23, TFY AUAY TRVe deEA, HeA(FELL) A
BEAA, A7 AHFR)E Pl e Tled 74 FolA B&stn
olt}, F7|leE=24E E-BOM (Bill of Materials) 7|¥} 2 e,
ZA 59 7l&AlE el 3314 cAD BAS #Hesla, J|&xlE HF
At A 7le AR B2 AAEY HPol¥E JEY 4+ e PL
7Iute] 321 Fdde] BEAA2HE 29 Fol ok

S AT = FF 19804t FE SE Z2AAE I HS £
ofo] AAHLE L3 23 vt YKo] nFE SBAE B A7 4
3] M&S 21389 3] (EXCIMS : Executive Council on Modeling & Simulation)
of H59AFE d2|, H=9 TFTE 753 SBAol #F 2=pe 24

GUIEY

=



A2 71€ TF ZHdAAd #E 1

3t d} gitt. o] Brwlof E3H oly|€lA] UL F(AF : Architecture
Framework)= SBA F#HE 9%} AAX L Z A SBAE 9|3t ICE(Integrated
Collaboration Environment)2] 7|¥# A 84 W A4 QAL 719
BEEEE BAE I3l ol&o] EFdloF ¥ EESE AAISI Slth

o] 7 A Rt sBA JHES E}ﬁ[l%‘l 612 Zr}.

A1 o2 U AH
TS sz
2847 3350
HR/UH/BE HETIE YE IPT
M nm a7 xe  Ad  AAM SBA 34/ AW
8 Jle A% MM ew  HS  Jjwss  eRwe
4o28 st £37
e AlLtele A 5yg A7

[Figure 6] u] -5 SBA ofF|=]x T U A[<Ln]ofl, 2010]

A A9 [2¥ 3] E F+ 915:?°] o] -2 FCS(Future Combat
Systems)2] 7S ¢35 Hxt ¥ FZH(ACE : Advanced Collaborative
Enviromment)g F+&3s}9i3, b TE% ICEE 353} JSF(Joint Strike
Fighter)8F71& 7 st ®EF, nf i x| FAAIAL ¥
T dolEet =3¢ FyHeIL 715 NICE(Navy Integrated
Collaborative Environment )& -8 Zo|n, & A= (Product)z} 74
ZZA AL BEE BA5H7] T AUBE i AFE 3 shuch
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A2 NE B THdad A oF

2.2.2 Hgx W w3}

o= SBA HEEFS 5 A &7 AH MsS 7IH 2 =

SBA Z=2AMA FY W F&(of: n ST SVART), IFAHE AAZT dF
e EN(FIIAA £a47], 7led 8%, /P, 444 &
AP ), AL Al AlEEeld Tt A W FRAYE A LLR
77 B, okt U ZAE Al MeS 71 2 EFE o] &3] s
AA ZiUE A|B2o 2] A3le} ZHE SBA BEAVY] WS A3 AL L

5 % &8 %—"ﬂ*i = 7 3l MSE &Y n]F¢ HEAEE B &
(cost), A|ZH(time), ¢1%(manpower) A Zrz} AAFAM (productivity), &

H(quality) B4 SHolA HMEH [¥ 3]9 o} Zr}

[Table 3] F7IAA 5 F& MeS F-8E Y o

AHd 78 &l FAR($M) | AFEZS (M)

AMRAAM(ZT]R) End Game Analysis 6.5 250.0

Lethality plus

a3k pgl Al
pe e P! Engagement 20.0 75.0
Wide Area- A‘nt1—Armor Lethality 0.75 30.0
Munitions Engagement
M2 Bradeley FVS Engineering 0.88 30.0
Besign

SHYHE Zokoll SBA & FokE Rofstd, [ 413 Hth of&e =
HaFLolA 3L AFAY Zof SBA HEEI 4 2= [E 518
Zrh olg} o] AFHA ¥

& Al ulg W 717, A FHlA W T Qe ¥ 4 Yt

A
oL
4]
2
I
:<|>l:4"
=
&
N
E
S
Jn
[k
g
=,
»
N

_17_



A2 71 5 ZHgdad @3 oz

S WS g Hof
ROC Bl | ROC ElEE £87|&¢ &84 2 FF 49 H|& of
Fafes a3 24 JeAd
AEAFL/ | F2A AF/ARE AT AA Bax 4, AA
2727 B4 AU HE O 2 2y
SBD(Simulation Based Design)Z]|®t A A A A
A A - Model-Test-Model 7]¥ ZH&,6 AlEHo|HAE 53
2 B A2 9 A4 A SHed B
7w - Design + 8% M&S + &7 = 71 AIA|(VP)

- &%} M&S, Hybrid M&S(HILS)

e | A £8TR 73 BrhsA ws g B 2w
R | 22w e 45 9F -

TR | R A (E) €7] BlEE 9A A AEEN

AE/EH | JIAAAE L3 Simulator i

[Table 5] =} A7 Fof SBA HEH 3} 4 (53, 2009)

H]-&(H ) 717H4) o1 (MM)
&
nd&(a) | #&b) | NFL&(a) | F&b) | NF L) | FEL(b)
B 20 7 25 12 154 57
A5 . N
:gg(a_b) 139 27 13714 ©& 97MM H 7
EEANF 141 173 164
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EY 44 g AVEE Y 5auitt geges
A AL TR MSE HEF] MrTH: MSE H§o)
tEA £3 e ¢ 4 Wth ol Ronr Ax A%
Y 4 g AU WSE T3 QBN WL A
T BRHE okl MeS ETE AHESHE Zlo] ETHY

a1 QlTh

fr o
oo i
e 2 4o
oY ¥

N ﬂllo r-[o
1z
2 o o

o
~
o

4N ¥o X
|
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A2 71 T ZAdAAd B uF

2.3 A2-AA ol 7 &Y
2.3.1 A AR o7 FH

N2 Lol H Alae (27 713} 2ol ofF 5F 27ugo|
U 2753/ BEE 354707 S8 ABHE stdoist AZEgolE
e g, A9, Bx, 2w, dvl € 89, w§ 5o BALLES

FAHOE FUT 2& FVTL

Development
Phasing

Life Cycle
Planning

Baselines

Systems
Engineering
Management

Systems
Engineering
Process

Life Cycle
Integration
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[Figure 7] Scope of SE Activities(DAU, 2001)
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[Table 6] Project Impaired Factors
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[Figure 10] Heritage of SE Standards(INCOSE, 2008)
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[Figure 11] Breadth and Depth of SE Standards(INCOSE, 2008)
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[Figure 15] Advantages of M&S(H 2%, 2007)
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[Figure 20] Vee model Concept in Submarine Acquisition(H &% 2010)
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[Table 8] Naval system engineering & Q 4(2004)
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REQUIREMENTS
DEFINITION
(10)

o
fo
B
o,
I,
ofo

metd 7129 BY ZAgdas 95 gre 3 9 g
Hol VY YE TEAL MY Hgo] FEW FWL, Y Ho}f £ o}
Us} 917 Bolol A= del ASHE ENSE #H§3 9
A 5o o] WY F o= VUYL

£
=
op
i)
e
o,



A2 71 5 ZHgdad @3 oz

7], EWSE AH&siiets AAl it Fo FeAFoe dAge]
o EStal F2 7ledsel i B FAF BEUEYE sH7171 o
vt ¥ 22 d¥ FUAAL AAE s g #7135 e s
of oidt FdA&5F 2 F& J=RAZL B AFolth. 21U 71E
EWMSE Zle/dsol tit date|7t ojda AR & 38 434
EFol AL AFY AAolth. EZ JedTol it FAo B
EA1HQl BEUE o] RE3IEZ ofo] thyt R&AS & Har} gty 3
ohE ot}

Arl, 278% SFAF HIS A 7Ieds e € ZEA o
Feedback RA|7} F-&3cr}. ol& SE Ay 272AE F53A] R
BFole Fa ol iyt & Fo] B77t glol A gt =7
Aol ofg{gich ol&d, sieldA iR #F Tayod=E E2E +
goll gls AAZ A Mo wet 271 HAY + s AH HA|7
o Zloz wghe et

da, #F Adul& 2@ Lo it FHI FHA AFo] L3I
c}.

oA, F71 A oA g A, @] HrRIEF S Adste
Al£E ] ool Hestytt

oheba ol % ARHE ZAsty] fIste] J|E] SE W MS T =¥
U9l Fo] H[E L AFHFUE ST EWSe] JEHEAFE 1T New
EWSE Z&slo] A2 T ZeUAIE At A HE & 5
ol g & "Hadol =&FHATh

——7



A 3 A

EWMS2} 45

3.1 EWS

3.1.1 B¢ gl 57

A A A AR (EVMS : Earned Value Management System)< 1967 u]
3 FURlq Zease] Auzg U ofi YWHE s C/SCSC
(Cost/Schedule Control System Criteria)E 7|3t FAGE gL
2 A ¥R v &S 8‘5}@] AZoALHPV :Planned Value)& 4
25l o] & vlEtoE F¢¥H AlH|&(AC : Actual Cost)z} AJZ}(EV :
Earned Value)& H|x 402N AGAEEE FF - Hzsh= Wy
& W,

ol

o
oo

fr o J

" 7HA

X 3} (Earned Value)®t oJH +8& & = o=
d NEE2 g

gt

e BRARAN A 28 2 Abgt Aol
o, o]& Heg|sl:= 7|HE AHFe|(Earned Value Management)z} 43t
o). 02 FURDDIlAE EME AR E3 Ackt ¢ Agelnt
2FA 2529 Aol tid vlg U AFAY, 44 A= 5L
W7l H=EE HIYE + A 7IH oleta Bsta gl

o] = oAt#2] A (0BM : Office of Management and Budget):= “A}dH]|
€, 4% e YR VAR ol ting B3R FFS
ARt datelFo] AeA AL st glem, Fleming?} Koppelman
EWSE A4S A4E AdATel U Ad 4Pe ASHoz 248

s
+

X mlm

o



A3 EVMSS A5AF

_l

L oA olF Fiel Age) HEFHEH UFL AFY + Y=F
@71y oleta B8t ek
YR 27e] Feol ENSE HAZFS FY AP BB BA9)
o/ uIHOE oF W BelE FTFohT Ytk EWSY AW of#fst
7 As1AE EE WA olsisloRith. EVe FUW Hgol ¥E
Ng uisten] “FUHIE7H “FPulg] Y XL B
o Adoltt. AT AY HlgBelAE Ve Aol AEHA Ak
T, AYLA AYAN(PN)I} FF2Le HHG(AC)Y HolE ]

Al

A " B AR ZE FHAd2 m¢ ol sl
e ESE 8T A AdBeand daash I sk A
Aol wE PR, “dFAA T A8 mel”, “olate] A
Sol tigt ARE Aol ATSRE AlQBele) BHHT FHH 58
o 2 4 alglch
% g °t 1 (X0 , ‘,'.I:‘“' AUuthonzex udget :.‘-..I '
Authorized Budge 1 / A utl 1 Budgs /
7/ 7
) / (5.)) /
7 /.\‘.
e 7 o
7/ 7
Py yd PV=30 /7
v »AC=30 / > AC=X
_ - » EV=200

[Figure 27] H&3 e[t Evite|(o]w4d, 2004)

(2% 271& ABA RYRY} BAYE BelEDe Aol
ok 2ol A& AN FRY AES 2o4HD S5L BV

=3
=

b R JigE &dstgich R4l HSAAE AsA] o



A3 EVMSS A5 A5

AEAHA BIRLeAAE 19 AIAEoNA clate] BRo] HZo] of
omE WAt gt RO AW 4 93, Ade] A
gt AAY Rach deu FQulge Y5AE LS B

BolAE Algel APBR oiY Bre] erant [13
271014 = 4247} ixl ¢ 398 E@l—zr:'_ Aed, FUEE 09

-rriﬂ 7)ol 2} ‘.1-_} T ‘E}.

HE 552 A, deiHd AxAEF S A ARE A
Hog A Fstal A, AgAL UF HeA A iy \3E A3

St Az, Algdul& L Ao A A BaE 2 AAE dUE

Al g S A, #HF Atgu]Eel iyt BHY FHAE AFsi o

A, v, 4R 9 AR E T HeHO2H A FEE €4

st=tl YUtk ©l&¥ Fleming? Koppelman2 30 F¢ FF A

EWSE 2 &3l2 ZHS LR EWS #§o] wE tget 7It) £345

T3t 2ol 1071X| 2 B2l gt

O =tdzd 3’43171‘?3«1 e T AU 4% 5% JHe

<
=
75
o

= A O
S At oF SsdE Adel B
® 348 UAARY VL BV AYYI AF s
@ Aule Z2Hln A4 FelE B A Belu] Ao T
® AFLFI A FPGRRY WL B M0 2 UA AYY S

vz e
® ZEAE Z A1gu]e] d&o] JHs3l olE AlgH] F7T 243

_47_



A3 EVMSS A5AF

s
Ho] GRES AARY B FEe] £Yo] 7}
© AHY vl BE YHS A AAA

© Fd#E FE 4B =¥ M
3.1.2 A3

1950t &=yt o=t

of, €3xd W Ueladd FEH EF34E I 2
Qo] ulg Acdd Aol vt AMe WeAS 71T Yok
o] Al7le] SHE Zo] ulF P AUEIIY JeAE € FIF
ZIHo g2 A 1950 ] w3 1960dt] & 3+ Polaris3t EE=njAld A}
Aol H-E&F vt PERTE 2t B9 &8 Ao oy EFUES
7l 915 AW Zolw PERIE Fol AlZIVe WUAEE AWz,
TS o] FEAYY VTS IS HeUoE2H AYE 71T B2
7120] RS Folct.

2719 PERT= &FRE #Fstdou, 1963de] u[&o] =3H
PERT/Cost7} u]=F ITF-of &3] 7IUE g3 oL EW (Minuteman)n]AFY
Algdo] HLElelt). PERT/Costd] Z28A4L AA7} olUzl DA 2 Xy
WA Jidoelnh. AF7EA] &% S BF7F 1963do] PERT/Costo]
CH3E NASAS} 32 & WIS o, nlF I A ZobollAl A
2oz arjEon, oirldn LHiH e BT Felzk AN,

TIAE FHAD FYu&o i AU &S FAXFI= A ez
PERT/Cost= A}Z°]

Qulgo] 23l 4AY BelAQ FA A

ox,

o
g
nt

_48_



A3 EVMSS A5 A5

2859 0E 5 o9 7 olRE Astel Iyge
PERT/Cost7]8 & E718A% AA7A Hde Agsglon Iy
e gAdeR AR Ade AL FAStL gt

19639 UlF FFL g, YAAY U FAFHL APstel AT A
2} BelA AR FEP] Qo] B} o & £29 53712

Fof gtria sthslgdch. 19679 124 n] 232 ZZEAA A

L% A
r&_ﬂw

=93t v|-&/d A ZAF4(C-Spec : Cost/Schedule Control - Spec)& 357]
AAos B st HAZAT] WASH AT 7 Dob. 17000, 2
2

—_

29 VEAYY APEA)E E3] Alstalrt. 37 TES] C/SCSC T
B A Ho| 19709 5o LEHo| wel 37 2E C/SCSCE o] 2351 oL},
A2E 8ol A4 BAY BA AW £802 & WA £87x B
Sa QAT FATE FAAAE ZAE Adsidr, 1986dd] 52
(Javelin) 3(A-12), F(C-17)AIFES Ao 9l H]%:‘q’a]%

HgsiA +asto] 2 3ol Ushirh. Furel 2 2L AE 4
533'}% Ao A AL HI%—;-_—ZH—,‘E Earned Value 7J¥& & Q‘d})’ﬂ o]
gojoltia uel AT 4 AW ASE U o] AUE o8 A
d#e|E Z=stA Hach ’g—r«] dgH A 2| xJofl &3] Earned Value
7t AddAle] HEH o] F AtYA7} Earned ValueE Q7AYo 3 3F
o2 RIgIes Q3ste] 19969 124 ] Yol 3 A=A,
-3-7]-"]'_‘5‘_* 3] (NSIA : National Security Industrial Association)”Z} =

=3 EWSY] AEES =3 HEAY =Ho o3 1997d 543
WAl 3571 AH2 27| =2 FHAFSL C/SCSCo]l tht FHE GANA A
A BT FATAT AGEEI AAS 19979 69 WFFAY
(ANSI : American National Standards Institute) ¥ o] AT 2}
2] AENFE AA 19980o] ANSI/EIA-748% &HF AYE|gom, &Hx|
£ nZTe opet A AAROE AR PRl ATl HE L
UdF EXE EAo7 ALE 3 Qr).

_49_



A3 EVMSS A5AF

3.1.3 7484

EWS7 e TS 2k ZEAE 4724 28RS A

Yo 47EY W AYENS AT 3oL Edess FEY
Jom I 9 &S [E 917 Zt}
[Table 9] EVWMS 4884
£ o 4 o oF o] F 4
AARFTZ Work Breakdown Structure WBS
Z} ZABF 3 Z | Organization Breakdown Structure | OBS
a EAAA Control Account CA
o REES P ESY Performance Measurement PMB
Baseline
= A 7HA] Planned Value PV
J
;b'_ A& 713 Earned Value EV
& ARQH& Actual Cost AC
oA H =} Schedule Variance SV EV-PV
H] -8 =} Cost Variance Cv EV-AC
s s e B Schedule Performance Index SPI EV/PV
L = ) S Cost Performance Index CPI EV/AC
A el . .
= aon Estimate To Completion ETC |(BAC-EV)/CPI
_9_ ‘l_;g =
A B A A Budget At Completion BAC >PV
<ALl n
51; q}:ﬁ | Estimate At Completion EAC BAC/CPI
‘l‘;ﬁb =
A B
AT Variance At Completion VAC | BAC-EAC

A3 549

_50_

I

A
T



A3 EVMSS A5 A5

3.1.3.1 AYa4
E7lMe A8l AllET 33e AT BT 3RS A
7leto g8 B3I Z(WBS : Work Breakdown Structure), A AH(CA
Control Account), AXZF7|&(PMB : Performance Measurement
) E3sta gt AR F2(WBS)= Y4
of tidt ZFHU EHoIm H[E&L Hesta YL sUst=tl Ao 3
b Zlolrt, FAIA(CA)S WBSAS] 53 AFE st
o H[E 4% T 2 HASFY 7127 HA A #E, o=
T 540l wet A =7t ZF . SAARE L T YA (W
: Work Package)2HE| @ojx|& H[ERH K] 7|28t HASFF S Ae
st Folth
ZEHE APRFY 7R 7123 eIl HE
A(PMB) o2 FAEFE 7EL BAARE 831

el wheh wiEste] E71% rAGHoIT

Baseline

<

)
o

X,

i)

N\

o,

N

=
K
Q

3.1.3.2 5384

Atgel #3EEe Ao FIFHLE AAFE FH3= AREA
AZ A 4HPV), 4ZHEV), FUH]-E(AC) TLo2 FEHTE AFAHPY)
2 dFo o3 SFAE7A] HEsoF T 2ol wiEH ofirS LWIhy
B3 B4 Al AR wlaciie] FHE AZFAE uiditt. HF7l=
TR "ol HEZ 71X, & PIHEV)E dulsty 53 A@E7A] ¢
2Y Qe JIXE H]-& o2 A Zojth. Aul&(AC)2 5F AlE7t
Al AA 853 o] AA FYH v LS WM ACY FAHE= &Y 2
A 9 3o Zo] HrL

3.1.3.3 484

Exest 2H022NE 539 A2 4 B AM ZeHE 4y
=3
o]

=
Aol EFAESL e wstal FF ZEHES dAY3} vl



A3 EVMSS A5AF

0 FFE THcte AR dFAAHSY), LFZAX(SPL), H[&
H2HCV), H]Ed2HRI4=(CPI), HBAIH o 4HBAC), FroqAldu] FH
(ETC), ZF Atgu]FHY(EAC), FHF AtgulEAF=HY(VAC) T2
T8t

QFHAHSV)E 54 ABIH ARE =gl w3) o= F=
ARHPEAE Uehls 2o WA/ (S 43D J=E AA
P2 Uehd Aojn 4402 Uehid chet 2tk

%

ABHAXNSV) = FZHEV) - AYJAHPV)
= SV0 ¢ A €A, S0 4RRA A

%, SU<0ol® UAAA, SU>001T YFTVE, V=0 FHUA
[}

mjgieh, ol2d dFAAF UAASE YA

*
HGHAC)E FRARAN AT (B9 AT E(A0)Y o]
2A HEY 23U Bb AZARE v 4§ FeAE Uehd ol 4
yoz Uehjd then gtk

v XH(CV) = dZH(EV) - AFUn]L(AC)
= CV>0 : H]-&E7H CW0 : H]- &I

&, CV<0o]d ®]§ &3}, CV>00d uv|&EzZ, V=02 FPFAL 9
oot o3t vl gHA} WAse dd2 dFEE, AP HIE,
28] WE, AY A FHEAY dFE T
UGN (SPL)= AFH Yol iyt 83



A3 EVMSS A5 A5

AR €] ©5H Zol A= Uehd the3t Zth

&, SPI<1o|™ AY o] &R A AE &u|sty SPI>10]

A A A3 2}x]4=(SPI) = (EV/PV)x100%
= SPI>1 : YFZRIEA, SPIKA : 4FAA

M2 TR4(CPI)E A% o] theh RE u]&2] 7| (EV/AC)E U
Bl $al02 vehgd thez 2ok

v} 84 7} 2] 4=(CPI) = (EV/AC)X100%
= CPI>] : H]|-€&AZ} CPIKI : H]LX3IAH

&, CPI<lold AF tju] v|-& Z}E nuisty CPI>10]W AFET}
H] o] ™ A& onmrh o]y u]&3} APl tiFt FAHE £
sto] AAER 2P 4 =d (33 28]3 Zrt

&
&
-
s

vliEa 3 HIXH

HISEE % uscs

CP>1,SPI<1
HI8EZ, 2¥X A

CP<1, SPI>1
HISED, QS

2B 2, A4X|%=(SPI)

[Figure 28] S=A41&E4 XE(Bull's Eye AE)

) et 4 i)



A3 EVMSS A5AF

HEA4gu] FFA(EAC)S 4AEE L BHAHNE uYeR Al
ANFE #74 VBA7E AT ol TIT FFANE woiw, 44

2 Uehid thest g

FFAtgu] 57 o (EAC)=AC+ 2t AL H]
7 H(ETC)=BAC/ A 2}=] 4=(PI)
= ZrodAldu] FH Y (ETC) = (BAC-PV)/’d 2] 4=(PI)

Toatgdu] FHY(EIC)= AEBELTIA] Holdle Atgu|gol it
FHYOE HFAIGH] FHAolA AFUHL(AC)E AT WL
dE¥ 5 Uth

| FAtgu] AAHVAC) = FRA G 2 FAMdn] S 2] Apo] A
A &9& dnlsty A4S ofeliet Zrh

F| ZA AU HXH(VAC) = EZEALGSAHBAC) -2 F A1 8]
57 4 (EAC)
= VACY0 @ BEAtqg o4HEZE, VACKO : HIEAIY ofatzz}

= S e =7
H = (BAC) ~ — ————

P P

/ (ETC)

23
(A=) = (=52 ) =>( ) = (=3 ] => (u=asz]
[Figure 29] EWMS EV &% Q247te] HAA(T=F=4d7, 2006)




A3 EVMSS A5 A5

ol#gt EMY] 24E& B3l v & HAFE, dF APHEE 4 224
B2 FAES B3t Urld 4 9Jon ol5e HUAE =3 [
3 2919} Zt.

3.1.4 FgAx

o) EWS ERAXE [E 1019 Zeom, oM Ews 7]2axje}
Fo TAE 4F ¥ UL AHEH [29 3013 Zth

[Table 10] u|=2] EVMS EFFE X}

2

4

A=
AP EPFZ(WS) B FAAE R
24 0 2 EYTZ(085) 39
WBS/0BSO| WhE Ak} LB A|AE E3}
gul B2 2 S5 3

APz 2AEEIZRE Y
Zele] AUAAE 1T XAY T3
oA AR, +3 53, "éi’%é"é‘ﬂ-"rl 23
SAARE FAE5BIE & 75', A
H]-2 9 A7} vtotH Z¢idE o4t g
w10 FD SFAAAE 9 SRIPEUAE o3 57
= 11. SAHAZ =% 04]*Ur 12 EW it v, Fel
odatsy [12. #BF(LOE)Y FY Y 23
13, Z_ll- _J_;L_zq 1:]-0]_,] 7}-1—13] iﬂz—l ul :}:]A-]

14. ou]H}(MR)&} u] BiA oq]x} ug zg:g
15. APz ouju]+HH g4t uj Fel
16. ATl whet F7u| 715
17. SAARSY AFE A8 EIH dA

HA 8. EAARS AR E 24¥E= A
adae 19. £8% b9 8lf IS

° 00. TeIUtA zpet

21, A A AAHE BT A #E

PN T FTWI™ T




A3 EVMSS A5AF

22. 9 9] BAAZAL ug/LF AA o}
23, u§/UF W] Yol 2y
=4 % b4 zgu] 2@ W mpo}
B3 25 H&/ ¥ ] WE dolE £
26. A A T 2A AY
27, AFLEAE ot 3
28. HZFAE e w]g/gFe] JF pot
29. 71Z oatg A AYH ojates =A
dlolel  30. HZ Aol thyt 23 & =4
ez Bl SUHA U F3/E7 PA
ST B2, AAERIEA HF A 7)1E 9 EAE

1.RF P HIG! 21 HIOH _—
TN

\_/r/—

2. WBS = 0BS =t / 0453 I EY

3. SHAHE == 10, $AEIHTOC 2

——_____T/__
| 11. 2 MR ]
A LRSS - R
- /50! B E=
‘___—__T/_
5. MiaEI | = MPHE —,
| 12 21N NEEY

\#E’_’I’/_
6 A ey |
e Al 4

-

13 27135 X EXH
S ETESN

[Figure 30] EVMS 7|EZH X Zglo]HE, 2006)

3.1.4.1 At aFA vtg L AtA 2
A et A (RFP : Request For Proposal )@t WF7]3Ho] ZIZHEE t}
T JAE HFTFLE A3 Aol JAA Bues ZE2HE

¢ 2TARYE AARLE Feg Aol AdBAARS A4 AB



A3 EVMSS A5 A5

2(EWS)E Ardol HEAF7] AN APLTA(RFP) TARE AR
gz (EWS)o] tigt R 78 WA st GARRE AgdtBe
(EWS) ) 751%011 ot AYE AEsle] F4H AQHE Lolof T},
A Be A2 A MBS ALNE F4stel B H,
AAAE AR S B 5o gAS st ALe MAUTh AY
A F GBI BT AL E Aol B4siA B},

< 23 Zrh FAIEEFZ(WBS)FE HA| *}“«l ““]’“*‘ 2 o
Beolstz, AAl A1de] HAHAE e 5o AFE A7 2
Usty, 3182 (Top-down) Ei&= 332l (Bottom-up) WA o2 FHAT
o2 &34 ‘4 B F 3.
APBYFLZ(WBS)E Fo3 dEL Hr}

EE X351, dFAY 3 EE oarEu] 2@ Ao FL3rl 2
S FZ(WBS) 2 A] Lnt
Asta, A3l Ao it

A -

)
rO
N
AN
flo
>,
1A'
1o
L)
1A'
M
et
-4
N
L
)
(|
i)

m&
lm
M
e
o
hul

= Aol AY 8 49
of Helste 24& AZHOE PP FEolth ZYRYFEL(0BS)
£ Aol Belste BE 24E 3 Weistel pgsior wrh =R 4
PAE AYNE GPslol Ath AYRYFZ(MBS) Uehd GFE 4
P17 A1 28 S WARA, Ao Polsts BE A4 E
L ge st 519al(Top-down) HENS] ZHBYPZ(0BS)AHS
syt

3.1.4.3 BAAR &3
EAAA(CA : Control Account)o|zt Az}te]e] XA Fe|wtE —:;'L""
FolL Al 5o Hete VELE A ¥ 4 2l FAAR(CA)S



A3 EVMSS A5AF

o3}, AALELS(WP : VWork Package)t S (Activity)ofl tj
Fystel AQlE ST, YEE 43 U LuES
AU, BAAR(CHY A 2 27

filo
2o
)
>
fr
L)
IA'2
e
et
-4
N
=
ws]
u

: Responsibility Allocation Matrix)& ZId3Ic}, WUt IF(RAM)EH
AAETLF2(WBS)Y 3ol =z 2XFHF=(0BS) Fslel =€
ofy st HUE ISt FAALES AEY o A=Y F2(WBS) 2}
ZABF22(0BS)Alo] o] BAS Ueld =Xolt}). =3t A7 AgA
2 (EWS)H S 8L o BAAZCHTIE HAEY BN -
B RIME 2gsts] fs) BAAREE FABURCM ¢ Cotrol

Account Manager)& 21 #& 3},

3.1.4.4 4BAYTY
Atz (Ews) ] HAazewrejedl BAAF(CA)Y slelole 2
F2(WP)71 . ZFARZ(W)= SHAAZA 23] Bogd 2de £
H gdslelan, ZF AAHFI(WP)2 ZE tlE AIF2(W)3} g
TdfoF Frt. a2 HAPAFI(WP) 319 AAR JFE +Yse ©
#1d 5 (Activity)7}t glch &
LAt A 2, A dBAE 8 U SAE A EE AIZT
vl Z2AE AFAY 437 a

A AR, B30 A3
A Rt dZAYL B4 A

o] 23 <BAY, BAAR +24 T €BAY, HIFS +

Al dZAF Sol drh

offt
Mo
[
Kt
2
fu
L)
e,
N
s
r)t
o,
n
o,
2,

o

& e rlo
(g
oy
et
o,
[
(e
do
o
=
tot
lo,
1)

3.1.4.5 4 A= 7|24 (PVB) 7]

A2#A2]| 7| £ (PMB : Performance Measurement Baseline)2 EA AR

_58_



A3 EVMSS A5 A5

(CA)E F8ste HYF=(WP) W BF(Activity)oll ojm] TFH o1t
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e | TCPL=BAC - | BEE Sk HBAlgu 33l W
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[Figure 31] 31 0/100 A2&A 7| oA (FZ4, 2008)
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[Figure 33] ##=% JASHE7E A (ZZ+, 2008)
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3.1.5.7 5% wi¢] A4&4 7y
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ol Wiyl A A& S ML A-1241Y wiEol AAISHA =4
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3, RNl & F Yol iy a78 TaedS AAstart

Jim, 8.(1997)& Project®] AU ztMt] HejstozHe] g

=

staul, JBeALUENS)S AdulS, LR

42
=2

B3ke] @RS velstan, BAsH, Bag sed AgFYE A% BE
Holm F2% E(tool) 3¢ subeta stach. U BYSAE ol
¢ ZAES AABUANALE AEARGol HEFAole YT Hasta
H]go] mol Westtin AAE 3= rka gk AlgaeAt
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=5 zo&Eria st v &R BRI E AFEIATE ohet A
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o8 AR BeY 4 Avin AFsidct T
AFERol Ty 2o ATE[E 1317 BTk

_70_



A3 EVMSS A5 A5

[Table 13] Z&j=F Q<

A A Fe M #
C}ﬂiziti:éen 2 ZAbgdH] =3 ol (EAC) AlAhhy
Aheiefuln] kel W

(1995, 2000)

Projecte] AR AAT] Bel4TLo 2 HI(EV)
ol Tig A7
CEW A2Y g A H8EZ D QRS A
ZZHEV)E BT Aldde] Uy 2 JFY A7
- AR et A vE @ AFAA Aol
7FssloF &
Henderson, Kym |Az}#2](EVM)e] Ao #AZE ¢
(2005) - HFAgu] 33 Jhs 4 Aol B

Jim Sumara

(1997)

Frank T, Anbari
(2003)

3.2.2 EWS =] A
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AP 55 HAste] 20009 7€ 1L FE 50084 o]} FF AEF
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=
T
3

_71_



A3 EVMSS A5AF

Aol Bol Arstaon, Ju FAAAA AL A
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o
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SS9 4 ZA(TPM : Technical Performance Measurement)2 7|&
Y 4y e7ARlY BES YHEE Bosh] A1 e zaa
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A
110 b= — — — e — e — . —
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8 |- - \
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3.3.4 ¥BS AE @ EE(0 tA)

3.3.4.1 53 WBSe] 74

SWBS= ¥%F T+ X43o] FHL3}= WBS(Work Breakdown Structure)
=M, SWBSE AAge 4927 B AeEI, AUHT, $AFHE o
=dcl, SEECL A, SOl 8 I 522 24sE AE
ZAle] JIAME —?L_J_(pr'oduct oriented family tree)@A] 2|& AXE
g5t FAdeL4E3 AFH ZEolrh (DoD 2005) & =golA FHE&
Al 2 AAZ SYBSE uw] FRbEe] Mil-HDBK-881A & u] 3f-e] ESWBS
Code Book(NAVSEA S9040-AA-IDX-101)L 7|08 Eo =23te] BGIe}
Hla FA43%te] A& 75T gy FEEHe FES PAAYeR LS
3, AolSHAL AR Aol thsi s AR ol BAEY AR
7te] oAE& +Hste =&t SWBS 2 Aap=[d 3919 Zrh
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[Figure 39] SWBS 2} A=}
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[ 15]=} [& 16]2 u]=2] SWBS2} BGIE ®] =¥ Zo|t}

[Table 15] SWBS2} BGI2] H|Z

IT= SWBS BGI
Zle] <= (eHA]) 3x}2] (3¢tA]) 4212 (4HA])
UL 1, 000 10, 000

[Table 16] SWBSS} BGIS] AbajH| =l o A]

SWBS{Group)

BGI (PBS)

000. General Guidence
&Administration

000. Guideelines and Critera for
Planning, Construction and
Utilisation

100.Hull Structure

1000. Ship with Outfit and
Installations

200. Propulsion Plant

2000. Propulsion Systems

300. Electric Plant

3000.Elecric Systems

400. Command and Surveillance

5000, Communition, navigation,
Detection and Electric %arfare
System

6000. Command and Weapon Control
Systems

500. Auxiliary Systems

4000, Ship’s Auxiliary Systems

600.Outfit and Furnishings

700. Armament

7000, Armament

800. Integration/Engineering
(Shipbuilder response)

8000. barrage Weapon Systems

900. Ship Assembly and Support
Service

9000. Equipment, Tool, Spare Parts,

technical Documents, Machine Tools
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SWBS Level 413 ¥ 71& AHolAE (21 4013 2ol AeleiEe A
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[Figure 40] WBS Level A& U 7|43

LEVEL 10] SEA SYSTEMS, LEVEL 2 = End Product Q1 Z4=3H/3t- 37} o]
& A ¥Yste dlole] € ASEAI L2 Enabling Product® F/8HTh
235k %E 100 GROUP 1A (Hull 200 GROUP
(propulsion plant), 300 GROUP A 7](electric plant), 400 GROLP =41
A A} Command and surveillance), 500 GROUP X.7|(Auxiliary systems),
600 GROUP 2J#H(Outfit and furnishings), 700 GROUP F%(Armament)

od
(o

structure), 32

© 2 enabling productQl 800 GROUP Integration/engineering, 900
GROUP ship assembly and support service® A ¥t} (MIL-STD-881)
(2% 4118 24gte] SiEse] 749 ofE Ul QT LEVELS &

200 GROUP #Zl(propulsion plant)ojjA] o& Sxpd, 220 ojux] A,
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230 £14x], 240 3 ¥ ALY, 250 £ L BIE rojx| 3,
LEVELA= 220 oyz] 2tAojA] o & Expd, 225 QR ARAE, 226 T
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[Figure 41] Zr=3r2] SWBS 43
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3.3.5 A FAAAH (1A
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Abstract

An Earned Value Management System
with Technical Performance Indices of Submarine

for Simulation-Based Acquisitio

Young Ki Min

Naval Architecture and Ocean Engineering
Department of Industrial Engineering and Naval
Architecture

The Graduate School

Seoul National University

Development project of large military complex weapon system
including ship needs enormous defense budget and long standing
period and most of them include various risks from different
uncertain factors. Therefore, periodic evaluation of achievement
and management for diverse factors such as cost, schedule and
technological performance are required during the period of

project management,

Currently, in the case of that the weapon system development

related project management in Korea, it is managed centering to
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the cost and schedule by adopting the EVMS (Earned Value
Management System)., However, the technological performance, the
major part of the project management, has been unmanaged
comparatively in the current EVMS, And, as most research of
existed EVMS presented only theoretical consideration and
development direction, concrete integration methodology that
adopted the technology performance to the cost and schedule is
insufficient so far. Thus, the methodology was needed to introduce
the technology performance into the EVMS, as a way of the risk
management and measure establishment for the demand performance

probable in the project process.

In order to adopt the EVMS to a submarine, a representative
complex weapon system, a method was suggested, that deducting and
introducing a technological performance indices considered
complicated acquisition condition and system performance, There
was general methodology was required, adopting the EVMS considered
Technological Performance Indiex (TPI) to the existed integration
framework introducing the conception of the System Engineering
(SE) and Modeling & Simulation (M&S) for the Simulation Based
Acquisition (SBA) and its result as followed was showed through

the methodology.

Firstly, the selection process of the system TPI is established,
The selection process of seven steps adopts statistical data
analysis including an evaluation index set-up, Delphi Technique
and Analytic Hierarchy Process (AHP) and utilizes data validation

method including Box-plot, agreement degree and correlation
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coefficient analysis. As the method in this paper adapted to a
submarine to validate, five key technological performance index
were deducted.

Secondly, the Ship Work Breakdown Structure(SWBS) of seven steps
is provided by largely applying extended ship work breakdown
structure based on the defense standard of the US to adopt the
SWBS of three steps, used to the existed ship and to connect
mutually with the existed integration framework,

Thirdly, the new model is suggested that the provided model of a
submarine integrating the existed SE and M&S integrated with the
EVMS deducting and applying the system technological performance
index by system based on the SWBS,

Finally, as the EVMS integration framework with the technological
performance index provided to the tolerance application plan and
process by technological performance index, availability of the

provided model was validated,

Through these research results, this paper suggested effective
methods that manages various problems including cost increase and
schedule delay, the major trouble of the defense project
management and unmet performance and the methods is expected to be

utilized into various fields,
Keyword : System technological performance indices, Core
technological performance indices, EVMS, SE, M&S, SWBS, submarine

integration framework

ID: 2005-30206
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