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Mission, Principles, Characteristics
& Requirements

Principles Warfighting Reguirements Characteristics of the Training Technical Training Environment
(Why) (Able To) Environment Requirements
(Qualities and Attributes)
Mission: The Ariy miust fightand win O Execute collective combined arms, [ lntuitive and edsy to use. Maximize 0 Reconfigurable Trainers. Squad throtgh
wars against adversarics. multi-schelon training, scross al current commerrial technalogy Hattalion Cambined Arms (Air & Ground)
el The At Syihet warfighting functiors e A i Virtual Trainers
» ustomizable Global Tereain, Umits can

Training Environment must enable. O Traln Mission Command BN TF, Iy e e S ) One-World Terrain...Common Global Data
1. Prepara/Train for War. Execute BCT through ASCC Conditdons usad by all training devices
realistic, expeditionary, multi-echelon, y _
cross war fighter function, Jaint O Replicate the full complexity of 1y o 0 b e we train, Home O Common Synthetic Environment . Standard
¢combined arms multi-domain battle in i station, Armary, CTC, Deployed applications, integrated data, accurate OF

various complex operational
snvironmants training. (See notes 1,2, 3,

O Provide a common training replication across off environments (Live,
environment that spans the three 9 Impraved exercise design and LI RIS

4,5,6) <. Rl 1 id
training domains (Operational, plannitg Sl o iies planine, o O Point of Need ... Capable idi
e Dr & ; i " i . Capable of providin
2 c:ndum of w.,u-a.d P:lm:: trained and . Inetitutonal, and Self- task organization, repetition et USRI
ready units prepared for the sxscu ition of Dauslogmient) f
expaditionary, world-wide, Unified Land Q Interoperable with Jaint and UA
Operations (ULO) to shape, prevent, and 0} Replicate current and future force  Bartniers, Units train with the partners
win a8 & part of Unified Action in sll structure, weapons and effects, they will fight with O cloud Based.. Simulation and Data starad on
damains and all environments warfighting functions, IIM Army Enterprise Databases
eapabilities and fieat faer O Keeps pace with technology. Software
capabilities centric, rapidly change the ) Deliverad over the Army Network...Softwars
Note 1: Expeditionary - Units train as enviropment and introguce new updates, Classified and Unctassified, interacts
they will fight on the terrain and in capabilitios (DUT, EW, CYBER, Near with all MCIS
operatianal enviranment they will fight Paer)
Note 2: Multi-echelon, Cross WFF, Joint O intelligent Tutors ... Artificial ntefligence
Coniblaed Rema —Flloaibiss Q Low Overhead. Soldier maintained enabied training management, exercise design,
e g P and operated, reduced hardware and and after action reviews
battle in multiple enviranments to facilities
include DUT
Mote 3: Multi- Domain Battle — o e
Replicates current and future threats
(Cyber, Space, Mega Cities, EW)
Mate 4: Exerute Mission Command. Note 5. Joint and UA Partner integration. Fully integrates joint and UA partners allowing commanders to train as they will fight in Unified

Fully integrated with Tactical Networks
and Mission Command Infarmation
Systems

Land Operations (WD)
Note 6: Trains the Total Foree. Cloud based, saftwara centric, network delivered to the point of nead training environment supports
Lraining at, Home Stations, CTC, Deployed locations and Armories and Reserve Centers

[192-13] 7] &9 dHTESA 7Nd
A% : https://usacac.army.mil/sites/default/files/documents/cact/STE_White_Paper.pdf
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MIL-STD-499C

AN2zEadAYolgde dFAoz A2ES Adstr] 93 24 (holistic)

Fag e HERCRS olfBAAEY a7 AAS HE5tho
N2 QFAES AHolsta o]E wES Alx~E A Weke 3] 93
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W) A" AAYold EFF Z2A X

T oA ARRE FIIAAIE F55] HdlAe o7 =23 #d
o] Fofstung T HAE AAHCE HYsta, &7
2 =79 Fgo] aFHL 53, olHBAAE 19 JArEe] TR
o Fastth AZEAAYo Y ZeAl A A SRR HAHo B
& (Best Practices)s EF3E o= FARASANA EHAHR] AL TH
AL S AFeot

AN Z=EAA Y o] 5L Hl=oA 221 AAA o]
3tE = %17]??4]74] g5st7] Hsll =T8S okl A
1969 w] FTtollA MIL-STD-4997} 7f=o] 9Ad 2 & ZE 7|H
of oFAo=E ALZA HAL, olF ARE TS =% 2 "R
#Fo] AAHAgT. olF, W =7 EFH3I(ANS], ElA)9F =4 £F7]17
(IEEE, ISO)ollA MIL-STD-499BE Eth= IEEE 1220, ISO 15288°] |43}
S 1 5ol DAGMDefence Acquisition Guidebook)el 4= ISO/IEC
15288, ANSI/EIA 632, [EEE 1220& EFo 2 Hoste i85 A A
&35 5 stal Uoh

o
4>
Og‘:,"
oL o
i

(o
)
i
=
QL
2
)

ANSUEIA 632
Process Model

[192-18) thepsk AlzdldA Lol w2

38) =333t AAZE wA, 2019, pl6l
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YT EFEL AV Hokoh TS Ropo] AEHUA TFH
el ARk AzgAAUefPol AEHE AYS FE WA ol
e F U AF ATAE Ao AL A AF AAY F Utk =
@, A" FRFT] AA e EE edaA A FHdow

(Tailoring)3te] # g ojoF dtr}. o] st
AN2" Ao, F8AUE R 2 A, Ak 2

=
, T2 Y 84 g &8 F2 o AEA Tl 7

0

M\

[3£2-14] NZ="IIA U] F+8 FF Hl

T2 MIL-STD-499B ISO/IEC 15288 ANSI/EIA-632 IEEE 1220
2o AJAE | AAE MEFVIE | AIAE HUR AR}

=X | jge st S8 | MP| o5 BS | ol SBE 7|2 | RGBS ALY
NES S o| Zgjelelg MY ZZMNA HZ sflzetoto = Hist

— 4 TZ2MA O

= — =

M | A== U I|SZ2MA | 5 oo

/ 7 ARSI ZAL 2 o] IZMA - R 8 TEMA
s | 6 MEAAEL ZU} 8 m=AE ZEMA 13 Z2MA
=S 6 7|8 ZE2MA

A FRAETEAF 4L, AAFE w4, p.ls.

™ 28718 BANA A2dANTolF 2§
AzgagUelge F2 3
=

AT AA P

GA AN Ak A2 JANA AE-3F
%

AzRAAUelR e 2716 FAs] IS AYCE AYT AUANE A
Aote e FAA S O Yot 288 AR SAGAE A
Ao} 8 & Fasof FTOE 214e] FolA T Ytk

39) WA, [TAZ=RAAY R 7hel= &, 2007, p.2.
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#A :
P oqm [JI:" 3
15% | 200 30%  [10% [ =8 1
25% H -
__-__ HEMY |
SEH Al | I i
|
At

[1H2-19] 7] @A T2 T84

=3k, =2 GAO(Government Accountability Office)®] X iijel 2|3}

A OAF AL o)l AT A='dAYAY S A8t A A EE0
FoRITGHEA 7hHed 7)o Az"dAYA"H e s Ae dasta
A0, wehH 22718 GANAH 2AHF SEMEH 2F Aol 5
A A B TEHS Yelle AL £8stRE 208718 @A oA
HE A" AU Y-S F gt 2a7]8s Wdssjor & Aot

[32-15] SE #Fol BHAIE 428718 dA &5

MIL-STD-4998B ISO/IEC 15288 ANSI/EIA-632 IEEE 1220
. Mission . Stackholder . .
. requirements - Requirements - Requirements
Requirements definit L .
) efinition definition process analysis
Analysis - Requirement Analysis
NASA System engineering Life Cycle Model
Pre-Phase A : Concept Study - Concept Development
- Phase A : Concept and Technical Development (D Needs Analysis
- Phase B : Preliminary Design and @ Concept Exploration
Technical Completion @ Concept Definition

40) =371 ed T, AAES wA, p.8.
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RE Az2"AdAYE Z2AAE JEFog QR (Requirement

jm
2

analysis), 7]%&%-(Functional analysis) 3 &(Allocation), A =%
(Design synthesis)e] S4do] Atk 53], [F2-15]14 AYH 274 24
5o AxgdAYolPe] ERHoR RE HFM T2 ToA4S
Az k. NASAS] A~z Uolg MEBoHs Z2HE 93
718 TN 9AR FEstal e, o & 1-3dAA= Mde Asta
Ndste &5< B3t rh4D. Alexander Kossioff(2011)7F A A g Al
2 QA

yold #9537 2de 394 5 3 HA= /g Concept
Development)Z A2 Al2"lo] tigh aAds} O A8 7S H}ELSL
2 O dijks 2SI tieh Soll HAY JidS Addste] g
Aslst= ZolH, o
(Post Development)® &3t Qth4d 3 HA GAR] MG TNA=
S7(needs)®] Bt A A 11 A ol JEAE BASt 8 ARE
TE3e &7 EA(Needs Analysis), &738h= A3 1 e ATH
18 QoA A1 F Jd= PHE 2= J7id &4(Concept Exploration),
A BlE, 8 FHES VM HRHoR FSAE 7 U /\l*E“«l T
3

EXx
=

A A 7§ (Engineering Development)® 7§+ 01—?

o

T

k
e O
ol
ol
£
B
2
lo
=
%
ftlo
l’_u
)
ol
-‘~
ir
=
%
o
1o
(@)
o
=
(@)
D
Lo
=8
)
D
—h
=3
=
o
2

M SRS Aol A FEFr] AdelM AzgAU Yol
Hgsa glon), Aot F5 ol B A=A o]Y 2 gof
W@ ool FUHL Atk 28718 AN AxPAU Yol A

o

S90W 209 I5 7te] AANe] eI LA ARt 7}
a7 2 Aotk 2, 28718 BN A8 AzdAR Yol
FAA T PRRel B ATE o}y WFR AFolth wEhA, Axd
ARV EE ZRA2E Agste] 20718 dANA FAL JF 5

3y M xHProcess), &-&(Activity), FH(Task)= AEsFo=2R F7F F9
< A9A FAL AJA A AEE et JAH

41) NASA [ Systems Engineering Handbook) , p.9
42) Alexander Kossiakoff. [Systems engineering principles and practice |, 2011, p.72.
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AT 5009 28718 TA A=A Yo RS A83t7] 3
v &7] @AdA A"l 2 7 A4(0CD, ORD)7} ZHd Eojof &, o] &
2879 8TARS ‘?l‘:‘é‘é‘} 1 18l wr=Al 2 Eojof & Bzl A4
I , A= A" AAYA" £A4 7] A]
QoA At FA o &kl 3

) ofst Bl F Ao A FA 8 AV, WEo B Be
b SR, 27 A AER TR BaAel U AR ¥
gol EoAL YUtk AP £8FNH SERTHRDE AYHES 7
ol AL M&S AAL] 28718 WANA 4EE Aol @
A= Q& A7t Basi

2h) A" AR Yo o] PMIE 32545

FE Aststa, W - 5 AN Hdd] tiAs|of stk FrIAA 7
Aest - BstEa @A J)eo] FAS dHEE FHoA ALAH
TN 29} YHES 87 AU =] # BT Q1A o] F
ARTH FL3A HATH Az="AAYAHE A &3] flaixe Hd3
HdeiHgste] 96 T2A~E me} FdEE, PHES 7oz #Y
TTE 53 TEETG B 5 A

JMartin A 2~E Ao & AP} o] & 3+o] AXHGap)E sl 4&st7] 9
3 A A 23 (mental modeld®) o 2 PMTE 3 2thelS A ¢kslgdth4D PMTE
e o & Fdsts o 8T 8 A4ES AT Ho|th o'
AF7 Aoz FHdH7] s 7P WA Z2Z A 2(Process)E A

13) AFW 5, [ AN AsE LT AN Z2AA AN, BREARL 6%
32 A28 A3z, 2009.

44) FAAFA, TA2EAAYog FholT B | 2007, p.73.
45) AE A EFrame), 149 HFE

16) 54 A2 Alsont T EE K tiel A8 AAEY sside] AT e FA
o mPOR Al ol Yt Aot HFL BASHE vkl 4L BF

47) JMartin, /The PMIE Paradigm : Exploring the Relationship Between Systems Engineering
Process and Tools/, NCODE 4™ Annual International Symposium, 1994.
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oaty, I ZEA2E FIL F Je PHE == 7IHMethod)o] 78 9]
Hojok gtk ZHRE VM IR JFE & FE JAAAR Bop 8402
Tyt 913 =7 (TooDE Z-&3lioF et iAo = o] 7R3 =+7}
Z 389 4 9lE 34 (Environment)S SRS ok 31} 49

& o FARSRE golRH, [IY2-20]dAAH Z2M2=P)= 5F
45 gAs] AT H9Y =8 AR oA9A FIE AV Bo
TS 73 ZA7ME Bodte AAHCE AT + o, ZEA 2~
2 79 G@A(phase)Z o] FoiX 1 GAE = o2 39 FYtaskd &
(activity) &-& FHslAl Bk $HMLS #FS AE9A F3T A1}l
ik 7]W(techniques)oltt. =7 D+ 75 TdHIolY &
FATFOEZN ol BAAREC] BEHOE JAALTFS T
=t HZole= AFE 76 =79
T 4 =
g4 273 To

&

2l

2

o o o [

~5 Zo/st
PROCESS WHAT
-5 Fo/Ei
METHODS HOW
~E 2S% o= T
TOOLS WHAT & HOW
_ ~E IS EE EISEHA B
ENVIRONMENT | =2 IS 2 \WHAT & How

[21™92-20] PMTE #& ot +4 84 9 A%

PMTE sj2ittd S AFo A& Adle BA Fou, [E2-1614"
4(2019)0] o] NFdEA AAH = 39
A A S FEE A =7, S42 89de AN 1 f
dFetit. T &Q019E FseHTH 7Nk 28718 A7 A3}

orS PMTE 842 &3] A A3+ oh

tlo

hus)
=

1) WAs 5, TR AAE 9% AzdaAgeld A4 2 wade] B A7
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[£2-16] PMTE s}t e =83 el 47
& | SE7[Ht BF g AMA (HER) Y 227|8 (0|52)
£927|8 ZT2MA SSHFLUTA A
P (Mt SR - ) CHE -4 2o 2058
S F2 A HE AA -
M gere, gep et aa S) EEI7IEL OIISIA =4, MES
27AKE 22| =7XCore, Cradle, Excel) °
! SA/OPIHE =7, BA = OPISIA 28, Wl =4
£ | s ppp B met s x| ESUNSS, BESHE 25 9
B s gl 2ge
olxdyd PMTE #Hethde 48718 @ANA 3L AFE AEstn
S s BT 9 842 Aelatt o f8d 288 F 3L A
ojty [#2-17]1& M&S AAY A£8718 AFE 357 ) Zad
PMTE 84&& 23t AA AT
[%£2-17] 28718 @A H& 7153 PMTES 4
PPBES, BIEAMS WA,  SldA U HuAA &S 2xf
Process AlAEIAI R L O] 2 = 2 A A M&S7ZH e = 2 M| A
0])JCIDS SWallY T2 M A ISMP
Methods |27 @l 7lgmeel woliel 71 of#|=, METL, 00D

QT AlERR| E(Core, Cradle)
SHENHE(SPSS, SAS

2T 24 Expert Choice(AHP)
ofelE™ = Thinkwise,

Tools R, Excell), SWOT analysis, Almap
Gap Analysis, ARENA, ZHH X 4] PMBoK, SEBoK,
ITTOCHO| O] 184 MSBoK
Environment | #aHEZEH)o| A, E41, o2l zhe| =2 RE/AHY, 21&], 275
MEE OMS/MP, OCD, ORD, QM 7|A, M4 eA
2) 878
h 8P FaA
Al2"]lE Jdeks HA oA S FAE o] AA =T Alx" AA, A,
AlgdH 7, 74, &89 ol2= BE A 7|x7F HI] W&o tidd]
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(BX . 28ICI3 B1M, 2002)

[192-21] &2 Edo] /T Aaf <

[Z82-211o A v)2d"ts] B o3l AZEYAE 7 4
7 Y9 = 509%= E9AT QFAET e WA S suk 27 dA 9
#do] Y Ao Yea Yot =3 v=e] Meta Group Research
Aol A= At AMGES BA3 A3 46% AR LTAE 7w, 24
2 Fge] Falo] 2 A dolo g Uegt T ZEAER B3l
[TAR171%), S 8T A WA16.4%°] T8 8210 FE AAHIL
AT

Ao e Zlso] ofygt &utEA AHYHZA X3 A=®l A9}
LA FAToIdT. HTY Al2EEC] HE Hitd

L

3 23

o Az BE 24 lRDAAe] Folz RTADE FEol

et aTAg WA AAE AR AAH BEol Basi,
YuHOoT STAGE N2PS ALHEA ofd FAE FYste o)

R 2hol FYL TAG LTAZE AYY SHL AR



Aol weh ofe) Jh FYOR BRY & Atk Wiegers: aPAge] 4
Bl AFel wl MUz STAG, ASA LTAL, JE ST,
Azd 8T, MzUs FE, FA S4, AT SO TR
[192-221%} o] Mmata gk,

(Jlii’ BPME) || (BPIEE 27A1)
why? (BIELIA 2F Ak

HIH 2 HIEA

[7192-22] Weigerse] & 7AMs AR} AlE

LTEEL 2TARES FE, B4, wAA 24, ASske 2 fF

of g AAAIL FAAJ HIToltk ¥§ (2007 &T7FsH=
EANAE AR AN2"R FEorA, TAES AHHE ol BAAZ
Y 274 S 75, 74 2 248 WA Ui soE 2 &
ks Al2EHF &5 o2 AHositt. ol a7 FARE A
olol A &EFAHRA oJAaT M A&t FEI Fofot HE T
359 ollE =t AR AT HA 7 Tt ALSHA 2
E Agdoe HolA I T240] Atk ol Z2AE AyS 9T 7t
o] i, FAxE 7ol EAZR fAaT FEe AFsiH, AL ¥EF
A dofd g dan, A& HAARYE T aTAES 484

x>
Y
AC)
m?l;
o
%0,
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e
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rlr
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SAEE olHd 8FEE LA elA
e

o
97 QFAES A

STAGE FEHL BASE BEL 23] 27 9
o4 4 gle Zlolth @, M&S AA Ag AEHIA sH A xw ol
§ £871de e aFAge o9A AFHIL o WA

P,
o
e
Y
o
N
N

\ BRI EE = p2 QIAG EM = #3 QJAY BNS = #4 RIAANG TS
CHIELA GRARREE - RPAE PEY CRPAEREMIIE EL  eFAIRTBM UWEEES
L RTAR AR A - RTASH 2425 S @A EM B CRTAS B 2EHE
CED| mPAE RS S RTPAE M E CaPAR R B B - @A =T FE 2

2115, Role Playing, €& : i )
04 saolaen) Structured Analvsls THMEF(5R3) Revew, Walkthrough,

= 3|0 Oblected Analysis Petrl Nets, Statecharts Inspections
Sy 2

| 2FARG 2| (17, 31, HERol) |

[1382-23] 97238 Z2AM X~

W) 8 7AR BF
LA st A} sk Al2HY &8 SAF 5x2E & UE]
fste] o8 7HA FEoR £/ F A IR FIIAAS AZE o
Aol ARAAZ 23, A3 S Zostes M&S AAl= &
o gA sk, Txstd AdA tF A= Aes AU 2a O}E‘r
[F2-18]¢ sta}u} 7| Fol A A A QFAE BE o
2 A5 #H FYste AFY S wel oheFet
< B & o 9A471201D9] R/l dishA

Kl
8 EL—TL/\}?% (Operat10nal Requirement)2 o3l

of

o

A g7 AFgH(Nonfunctional
Requirement)& Al 2=®loju} AA| o E2]4 Al2Hl &4 9 EA3 A3y
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g aFAGe =
dojA o)A ~ETe] =2d WA e Axdle] Ay EE A
A4e FAN F= et A2 aTATE A2d mE %a_‘ﬂ]ﬂ 9,

F91 LA AHEATE o
Ao 7 AANT &8 TE TFL dote A=HoE NEHIEAE

b LN
%3 AT FA4l0 2 3 Use Case AUE] L2 FAHO] JTH9,

71
[%2-18] @ 7AFel 0@ £7 F5 Wa
7 g 25 gs
28 27AE, 53 U N5 2PAY, 175 2T,
BIA7I011) | QIE{TO|A STARE, MAl W M 2TAN, AE 2TARY,
stol 2TA
=RNOl 7|5 Mo BE 27K, oETo|A
o T, AlTle] MBRE TS, S,
(2005) OFEA U B MOHAE, AIAE MAL K| OFANE
5. Bued ZNS, o - 53 IETo|X, MOHAS, JIhAl REH ARzio
oo | CHEEJISH we, Aad Huiel 2A 45 U 7lZ, B8 X
HE, AE 27A
STV 2PANY (R4 Y 2S5 Y 45)
- RIFAFE (QIE{TIO| 2 2|8 B Z, 74 A HHXIA, HIS/UT/
MIL-STD-961D olsiTa| Q2ANE
ALYt QTAYBS 2TAIYFI 274
NASA IISLTAE, MS2TARE, NOFAISHOIEH 0|, B, OFF.)
QTAIE AMIS} | 715 - A5 - AR - SIE{T 0|2 - HO|E - HAE - &
A2 Jojsatel | o - B - MAIY - ZRME P2 - ZRME XY - FX|TE
W) | S8 - S22l o2 - AL - BA @TAIY (5] B2)
o £8718 GACdA &7 AT BF
M&S AA LTFAG ERe BE ATE wA @AW, FYhsta o
¢ =Ee FEIEY, M&S AAY 27AEE ditdor FAFY, A
|2 do, AEYelA dgoA BRE FRSA ok dnh. EAGYS S A

49 A3, TFEF71AA F9)85 Z2AE] A28 QA APAA A1, 2013, FL,
p.23.
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Phase 1 : Requirement Development
Activity 1 . Develgp Stackholder Requirerrents
Activity 2 . Develop Product Requirements
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Phase 2 : Conceptual Analysis
Activity 1 . Develop Conceptual Model
Activity 2 : Validate Conceptual Model

Phase 3 : Product Design
Activity 1 . Perform Functional Analysis
Activity 2 : Synthesize Design
Activity 3 . Verify Design

Phase 4 : Product Development
Activity 1 : Establish SW Development

Environment
Activity 2 : Implement Product Design

Phase 5 : Product Testing
Activity 1 . Perform Product Verification
Activity 2 . Perform Product Valigation

=

Project Management Practices
- Project Planning
- Project Control / Resource Management
- Risk Management
- Quality Management
- Risk Management
- Configuration Management
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Example List of Information Included in a Simulation Conceptual Model

1) Simulation descriptive information

= Simulation identification and simulation conceptual model identification {e.g., name, version and
date for each)

= Points of contact

= Simulation and simulation conceptual model change histories (with relation to any changes in
simulation requirements)

2) Simulation context (per intended use)

* Purpose and intended use statements

Pointer to simulation requirements documentation

Overview of planned simulation capabilities

Pointer to authoritative data sources relative to the domain of interest and/or other sources of
domain information

Constraints, limitations, assumptions

Pointer to validation referent and referent information

3) Simulation concept (per intended use)

= Mission space representation

— Simulation elements (link to description defined in #4)

— Simulation development environment artifacts (e.g., UML diagrams)

= Simulation space functionality

» Description of simulation space impact on simulation element representation

4) Simulation elements, including

« Entity definitions (entity description, states, behaviors, interactions, events, factors,
assumptions, constraints, etc.)

* Process definitions (process description, parameters, algorithms, data needs, assumptions,
constraints, etc.)

5) Validation history, including

« Simulation requirements and objectives addressed in V&V effort(s)

= Pointer to validation report(s), especially the conceptual model validation report

= Pointer to simulation conceptual model quality assessment(s)

= Description of simulation conceptual model change history

6) Summary

= Existing simulation conceptual model imitations (for intended use)

= List of existing simulation conceptual model capabilities (for intended use)

« Simulation conceptual model development plans

[71¥3-13] M&S VV&A RPG Special Topice] 7id =g Z3HApg+

3%3-4] Robinson®] 7f¥@ 2 ZHAqg 94

1. Understanding the problem situation (2| &2t 0|5H)

mining the modeling and general project objectives(Z 22! 2! Al 2X A
Identifying the model inputs(2 2| £247} Ald)

Identifying the model outputs(2 & 2| 2I=4Z}t Ald)

Determining the model content(Z2&! LHE Zd : He & AM=TE)

Identifying assumptions and simplifications (7}& %! Ehes) Aldd)

Identifying Data Requirements (Ci|0|E| QFAIEH AlH)

N o &~ DN
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* Change Management . DEolAED OlHE HE
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« IDEFO * Flow Chart
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Process and Tools, NCOSE 4™ Annual International Symposium, 1994
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ABSTRACT

A Methodology for Establishing a Planning Process
for the National Defense M&S System

Jung, Cha—Sung

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

Hansung University

Advancements in science and technology, as well as changes in
combat methods, are influencing the environment in which arms systems
are procured. In order to successfully acquire new weapons systems,
which are becoming more advanced and complex, systematic and
scientifically guided planning is necessary. This planning -- which
through a series of activities develops concepts and determines which
arms systems are necessary -- is the starting point for arms system
acquisition. By clearly presenting the operational concepts and
requirements in the planning stage, we can minimize time, cost and

effort during the actual acquisition.

In order to ensure the accuracy and comprehensiveness of the planning,
regulations have been recently amended to require the following: 1)

conducting a preliminary study of concepts; 2) preparing reports on
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requirements; and 3) preparing an operational requirements document
(ORD). However, the reality is that the army, navy, air force, and
marine corps the main agents responsible for this planning lack the
capacity to carry out these tasks. They lack the professional
bureaucracy, staff, and experience in planning that would be required to
implement these tasks. Furthermore, due to a deficit in clearly outlined
procedures, such planning often relies on unofficial organizational

practices.

In particular, since the national defense M&S system is widely used in
the defense sector (including during training), new demand is expected to
increase. Current research on how best to plan for the M&S system,
which differs from general weapons systems, is insufficient. Conceptual
models and simulation of requirements are crucial to modelling an actual
combat situation, but our military has yet to present a study that

investigates these issues.

This paper presents a methodology that scientifically and systematically
establishes detailed activities to be carried out by each military branch
when planning for the national defense M&S system. The planning
process for the defense M&S system can be summarized into the
following three stages: 1) researching operational concepts; 2) developing
requirements; and 3) developing conceptual models. These three stages
are then disaggregated into 20 detailed activities. This methodology
synthesizes existing literature, the professional experience of the authors,

and the opinions of M&S experts.

Carrying out the planning work scientifically and systematically requires
an academic knowledge of system engineering and requirement
engineering, particularly during the early stages of acquisition.

Additionally, a standardized M&S system development process must be
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devised and implemented. Using this academic foundation, it is necessary
to then identify specific activities that will allow for modeling the
battlefield situation, which is a characteristic of the M&S system. In
particular, the users must properly implement these activities in the
planning process if they are to successfully acquire the M&S system.
Meanwhile, specialized methods and tools, as well as background factors
within and outside the organization, must be mobilized in order to carry
out these processes efficiently.

The framework presented in this paper includes the processes, methods,

tools, and environment required when planning for the M&S system.

We have introduced the Korean Synthetic Training Environment (STE) as
the scientific training system that the Korean military should develop in
the future. In order to verify its usefulness, we conducted planning
activities based on this framework. Additionally, a survey was conducted
among experts from M&S development organizations and other research
institutes. Through our investigation, we found that in order to maximize
efficiency in planning, two things are required. Firstly, clear operational
concepts and requirements of the system to be developed must be
presented. Secondly, simulation requirements and conceptual models that

reflect the characteristics of the M&S system must be developed.

The framework for planning presented in this study will contribute to the
establishment of a methodology for procuring arms, which heretofore has
not been systematically developed by the various military branches,
despite their need for various weapons systems. Planning has previously
only been vaguely defined, but by clarifying these activities and breaking
them down into specific tasks, the actual planning workload can be
evaluated. This will contribute to the comprehensiveness and accuracy of

the initial preparation documents, the operational concepts, and the
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operational requirements. Additionally, it can be used as a basis for
designing organizations, securing manpower, and securing budget for

planning in each military branch.

It is necessary to continue research into the future in order to refine the
activities at each stage of planning. With this effort, the South Korean
military’s ability to plan for the M&S system will be strengthened and

enhanced.

[Key word] National Defense Modeling&Simulation, Planning Process,

Operational Concepts, Requirement, Conceptual Models
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