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38(3), 635-672.
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FAgtsh= dlol 7|8 AU AAE F55to] &F Solth

ol

o AA +4

A o S=te] dlolg ZIRE IAlEEAIAI = ASVAB, ATAF, IPPS-A,
ATAPOlef= Yl 749 59l Alaglo] A% ZIWs| AdE o] &=l Stk
AR, ASVAB(Armed Services Vocational Aptitude Battery)x= <=5} <1
ol Z|A- A2t 5 9N FY& SHcke the A4 AAEA, diAe] A
s 9 G IAE7A HURRtL o= AFQT(Armed Forces
Qualification Test)2t 7§ Aol sigsh= 2kl £510J(GT, ST, EL, CO
e AHEste] Fx ®IHMOS; Military Occupational Specialty) w17
ol o] KSBs ;Gxﬁaﬂ,] Ak x] Iz g}%gr}. BE?L gz,s@};] A s =
o i AU B AR A Hol| ‘H <] 1A} glolElE FATI

4, ATAF(Army Talent Attribute Framework)= KSBsE ©<1A]-A
T 71E-AA 49908 REshe 2 AYAR, FA 71 194709 KSBs

A€ o= 7% ASVAB H, AE, A4, AT 59 Eﬂolﬂé

=
EUT 4 9k 122 AT, o2 e 25t ool KsBs 71 4
[e)

34) Army Talent official website (https://talent.army.mil/)
35) ASVAB official website (https://www.officialasvab.com/)
36) IPPS-A official website (https://ipps-a.army.mil/)
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A, IPPS-A/STP(Integrated Personnel and Pay System-Army/
Soldier Talent Profile)= A9 A % Hof FotF AALE 7HlE tlA]
g QA Z&™(Soldier Talent Profile)o|tt. o] AJARS WS- -AAS-A
of A -=HEAl & o FES T dsiH, el o Az
AdlolELt 24 9] U8 HFe 7IWre s SFEh

U4, ATAP(Army Talent Alignment Process)= K] KSBs 8
oF 7fQle] STP ¥ A& Fystal Au7bsotA Atz HiAl AlAHo|

th. ol 71E9 59 wACA deolge A4t sa-aa A

2

P

olefgt AIAHIES WAE FTHUSHH, ASVABE HE Aee] 7]
Aol gt Hzol A dols AEE AL, ATAFE HA-

o,

[e] .
A& KSBs9| 7IRte] % dlol2 #Ee} AlFIdh. E3h IPPS-A/STP=
Nele] sk A -Aue FHHos SAotH, ATAP= Ftie] KSBs &
[k 7Hle] KSBs =g AL s s i B oA 5 9l

37) Royston, R. P, & Glerum, D. R. (2023). Army Talent Attribute Framework: FY23 Annual
Update.
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L ES AFsith. RE Holg= ATAF 7|4F KSBse} #Ag 9 Autz
STPol| 73A1€tt,

O H23138)39)40)

s & /¥
F=rit2 202195H ‘Future Soldier'®} ‘Defence Data Strategy &
Fo8, JE FHYY gF-AA B 7] T AEoHA ot QAR
25 FA3et= dlold 7|8E JIAB/AAAE F50ke] *F Folth
o« AA 74
=] oy 7HE dAEe|AIAl= BARB/ACT, ATF-LCF, JPA,
CASTLEC|2k= Ul 7He] oy AlAade] FHo®E 24 Folth. AHA,
BARB/ACT(British Army Recruit Battery / Army Cognitive Test)= <!

A QOGE-EA 4 BB A 5 SHSHE A% S

[o-

2G4 ol o] HAAR= GTI(General Trainability Index)& AFESte] df
AR 27] A HAAT} oks A ES Frieith B GTle &5 Al

For

A ARl 2z QA HiolHE HAE QAR A E o] o]% HijA|-
SIONEE DI ECER TS

=4, ATF/LCF(Army Talent Framework / Leader Competency
Framework)= 2|5-7]& A4 Z29RE ATFSE 99 848 144
4.9% Foz sk ICFE TAHE olF Zedyelck o xyd
At MY G A AL A 21 05 AT YA FF Qo]

= ujgsi, A8 -Ae-2uge] 7Ee s ey,

38) UK Ministry of Defence. (2021). Data Strategy for Defence.
(https://www.gov.uk/government/publications/data-strategy-for-defence)

39) UK Ministry of Defence. (2021, September 26). Data strategy for Defence.
(https://www.gov.uk/government/publications/data-strategy-for-defence/data-strategy-for-
defence)

40) techUK. (2021). Data Strategy for Defence — techUK Summary.
(https://www.techuk.org/resource/data-strategy-for-defence-techuk-summary.html)
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P, Ziotel Zupa)

AbFol- A" e 7S AARA, ARG e -5 o5
HE A% 2 #dejsich T35 ATF/LCF 9 CASTLEXS] AH dAAZS £

2 A%, A% delelEshe SHR Ak,

AR A dhete] A THASS AAAS Selsty, Aol 4T
2 4494 WA AL AT 5 UES At olF Fof £ysty 4
WRsE R wAE AUstel, SAAAA WA dolel Au -

offgt AlAEES] FAS [oFsHH, BARB/ACT= /HE 449 7]
Z Aol dieh 220 AR dolHE st ATFHICF: 44-749-
odFF A®E ABA JPAE /19 S5 A AT
A FEHOE 54-7Fskw, CASTLES =
Ao) o faeh e AdF-Aes e FyetA de Y-
5

g 5 e B2 ATt 238 os BE folEe ATF-LCF 7I8F 9
F o= Agetslo] JPAd Al H SHEH

. 28 7Y
ke setdel ol sl Qe SIS S8 e %
A, A%, 29 (commitmennE toFsti Tefstel, QlHelS HAsboH:

41) Auek: 1A
- 05/22: Chief of Military Personnel Policy Management Framework.
- 01/23: Performance and Competency Evaluation (PACE)
- 04/24: Talent Management and Succession Planing.
- 01/25: Evidence-Based Character Assessments for Promotion and Appoint Purposes.
(https://www.canada.ca/en/department-national-defence/corporate/policies-standards/ca
nadian-forces-military-personnel-instructions.html)
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Internal disruption
- process

- control

- organizational

» External disruption

- demand

= supply
- environmental

Tang and Tomlin(2008)

Supply risks

Process risks

Demand risks

Intellectual property risks
Behavioral risks

Chen et al.(2019)

Supply
Production

* Logistics / Transportation

Demand

Katsaliaki et al.(2022)

Catastrophic events
Demand-side events
Supply-side events
Logistics-Transportation events
Production-Infrastructural events
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Lewis et al.(2013)2 @+ =& AlEdoldS o A7 #H4 Al &4 updlo] Hdf
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Basta, Y B 4TS Bl Aad AAe BeE LAt e

= A3t il
AL, A e A=, &Y Ak A2 B4 o a3Felth Xu et al(2014)2
3AA FEelA SHYA & BAUE Anylogic 7|WF HE HAE AlEde|do R

A B A®e 84S ASotth o4 2
AA -2 A 7 AZol FHoll 53] F ool 2Hel=lrt. Blos et al.(2015)2

ofelHE 7IHt BT ZH YIS AAste, Auet dolHE W& AV 3

1©,
A%

1o

2. UIEQZ 23(Graph/Network Models)

YEYD BYe $FUS wso YaE PHE I TRE Rdst], 12

A, Ha AR, ARG AR = 8 T dubel 4 dde BA U

<& Petri YIEHAE &&d oSt 58 F3 5+ 239 3yE AT
Zegordi and Davarzani(2012)= A9t HED YEYIAZ A3} 752 456t
o) Lin et al.(2014)2 o5 FadA 04 A A= 7wt A=A F37 g
2155 /Mokelth. Garvey et al.(2015) H[o]x[¢t HEH AR 99 Hug #45
il Kim et al.(2015)& HEHZ Fx27F 5980 nAle Jd= ASohlth
Sokolov et al.(2016)2 thetAl #H YERAS] wia s A 5745k 2, Han
& Shin(2016)2 12 IJ#H=ZE &g +2F FAH4ES Fr7lokdoh. Tang et
al.(2016)2 94 23] rds ks 2o YEYISH Aloly] YEYTL] Alg oz
A& A6

OF, AJAE! CHO|LHY A(System Dynamics)

AAE golyyAEs AARA ARdl(systems  thinking) e EE3leR= T4,
1958E Forrester7} 7dst W Eo|thForrest, 1961). A|AE tho|udl AL A AH]
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Z4H|O} =] gl
ﬁ ARt oF Fubata
v’

9] Fﬂ*é(dynamlcs)«] A AIZE, FAH8AE 7] FEw(feedback), 1ejal A

A ¥(time delay)e R@slol=d] 2t 7]Holct. A|AH]
Ao tholo] 1#M(diagram)< é%ﬁ}oﬂ FIRt). AP oR
S (stock variable)$} TolZE ZHE= (flow variable), 3t

g
S
E
l"_n.u

FAScE W e 7_74]_Ei O]—EFOHJ s £3x(loop)E Fo AlXES] ASTHA
e F¥HEs Y 5 Stk 7|4 HEM fxe AAHSY] 54 B4
(dynamic characteristics)& F4JshH= a5 4oty HTule AAH Ol HPEE
A< Sldiverge)Al 718 ®l5lA sh= SKpositive)?] TEwa} A|AELS S=¥(converge)

A7 oFgsA] 7= S(negative)?] ¥EMlo g LEECKSternman, 2000). %F2] ¥
T oE BE T A o AAHY WHEkE Ylskaados 2 e o
A2A7IH S o] A4 AHi(Steady State)s THE Sk 9tk whE o] =

o e SEAZIAY ol 3 Hog FHAA HYAIT

AAE goju i As AIAHL a4 7He] QIMHAIE A¥(linear)o] ofd HIAY
(non-linear)2.& 7F¥%tch(Lane, 1997 ; Angerhofer and Angelides, 2000) ZLz{A]
ARG A (linear programming)A® A|oF 27 ofjofAo =2 o] A
gk Wof ol AAsA] =t} thAl A|ARIS] FEIE AdAste] AARS FEi7E 9
st ATw AlEdolde 2% HH“ﬂ 7haA AlEe ] Ho g A

1

dol =
e Alagle trololdl Zuke] ¢l HYor FIskl £AHel WHoR e
T Qe PHECIHHEHIE,1998). oI5 fls A4 GAEAAAle VRte R
A e AFAeR wdste] Lokt ol AT BY A2 AR 5
ol e Aad FARLeS o AR B 4 55, vE 9 M3 dHE



2 ol &Yl A+ AHR I A=Y Aol AlAE! HAC] WA=
gk Awst wWEjAd(beer distribution game)o] UTHKaminsky and
Simchi-Levi, 1998 ; Lee et al.,1997 ; Sternman,1989).

A 2H] E‘roll%‘j”\ Aledold By 152 A2 Bdo] Sl FA8ASES Fdot

= 91‘3]?}}. A2 E‘rolb}‘l‘.i /\]%Eﬂolﬁ 5y ?Léﬂxé% @
@ B84 &4 A 24, @ Aledold $£or FES >
AAE gojuul A Algdold By &Iy F 583 e QIBAE(CLD,
Causal Loop Diagram)@} A& = (SFD, Stock and Flow Diagram)2] ZHdo|ct,
WA CLD= AA4AQ =25 #ETE tololliglo|ty. of7]A ItiA= dddxt 2
WE ofnfstA|Rt G AufAZE ofyer AAgA Rl ko] AT AMHAE T
gty CLD= 3R $49 852 AR Fod AAHe #2325 FARA =
A St

CLD 2ol #ud o|F Bigor ZH Algdolio] 7haert Zr1ed <o
7} E3HE SFDE AAJstct. CLDOA] SFDE HEkshH Al CLDAA Agstarat dd

o] 45 SFDO o] AFAl AHE At of dAA CLDoe #
o

S
F, TS, ERWa(auxiliary Varlable), AF=(constant) & —TLl"i_rHIl, A

(inflow) X SZ(outflow)e] Z7o] WA 0}74] ot off (O™ 3)
AF(death)ol 98l 2l t(population)7t ®3lsl= AlAES CLD9} SFD
Alo]tt,
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expon
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P, Ziotel Zupa)

W3 | 16843 | 26347 | 1276 | 43270 | 21.097 | 37.263
mAb | 19.879 | 36.021 | 16070 | 50823 | 25854 | 59.325
g2 | = | 10 1.0 1.0 1.0 1.0 1.0
Aoz | AN | 920 | 1600 | 650 | 2400 | 1130 | 2420
e expon expon expon expon expon expon
s | 0188 | 0258 | 0215 | 0223 | 0243 | 0330
A | 9864 | 10603 | 1352 | 16164 | 15395 | 18.891
mx | 7279 | 7979 | 8097 | 16356 | 15792 | 20.067
e | EHA |00 0.7 15 0.3 03 03
B omm | 355 37.3 35.6 744 815 97.6
g expon expon expon expon expon expon
sA2 | 0182 | 0119 | 0145 | 0068 | 0113 | 0.101
IR AdEle 4L fdl 2 dFoli= PySDE &85ttt PySDe=

Houghton and Siegel(2015)F &l Al tholyulA Algdo]d BFofA dlolE
SAS A7) SRt WO AR AQHE Ik ol PySD+= Python(python)
oA g3t = = ZolE g (Library) FEIE A|AE ATt Martin-Martinez et
al.(2022) PySD9| 7]s& &gste] ol &4 et ofuzt Yo Wpgho] A
42} gk Ag wAlgYd(machine learning) 7% &8 7FssHA skt 121
PySD= A&A8] AUlolES o AsS 7HAstal ¢lch PySDe Vensim £ZE]
ojof A =% HFLS Python TH 02 &9 (loading) Python FE(code)Z
A3t By 53 AY, 2% #4s 3T 5 e 715 AFArt Python
19918 Guido van Rossumell oJsf 7 eEAA AZE0] 9 Zay <
olg, AWAola 1tATt £ &, W IS EJ = 2rh(Van Rossum and
Drake, 1995). olo] & ZEI#u= EE0|1l HHFAS AtololA] 71 &

Al dolg BrREI Qleh Pythond &9t HAS}F By F52 A5t HHo] g &
FE2E HH3} 1Y 452 EE, VensimolA= AFohA] ¢= Pythonol| +5H #
A3t duE|E FAA B4 E(ool), B4 AHEst TE 7FsoHAl St ol AlA

O

220 =



A2 Asins] S8 oy Pyt TPE PR YEND 5L TEs
3

£ 93 Vensim® AEAIHE(subscript) 71%550& o]-g3o] AL
(CD), Al 371(S1~83), Ak 97H(D1~D9) = F+4stelon, C1& S1~53
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(RE1: G472 5 $41)
Variables Equations(Constants)
Available Inventory S
[unitR. unitM] SUM(M Inventory[unitM!]
BLin[unitR] D Demand[unitR]
BLout[unitR] D Sale[unitR]
D Order Quantity IF THEN ELSE(D assigned[unitR, unitM] = 1, MAX(0, D
[unitR, unitM] Demand[unitR] + D Inventory Adjustment \ [unitR]), 0)
D Purchase IF THEN ELSE(D assigned[unitR, unitM] = 1, MIN(Available
[unitR, unitM] Inventory[unitR, unitM], D Order Quantity \ [unitR, unitM]), O
D Sale[unitR] MIN(D Inventory[unitR], D Demand[unitR])
D Target
8 . D Demand[unitR]*D Target Days[unitR]
Inventory[unitR]
C Order

Quantity[unitS]

MAX(C Demand[unitS] + C Inventory Adjustment[unitS], 0)

D Target Supply
Line[unitR]

D Demand[unitR] * D Leadtime[unitR]

C Target
Inventory[unitS]

C Demand[unitS] * C Target DayslunitS]

S Order Quantity
[unitM, unitS]

IF THEN ELSE(S assigned[unitM, unitS] = 1, MAX(O, S
Demand[unitM] + S Inventory Adjustment \ [unitM]),0)

D BackloglunitR]

INTEG ( SUM(BLout[unitR!)-SUM(BLin[unitR!]), 0)

S Target Supply
Line[unitM]

S Demand[unitM] * S LeadtimelunitM]

C Target Supply
Line[unitS]

C Demand[unitS]*C Leadtime[unitS]

Disruption
Duration

150

Disruption End

Disruption Start + Disruption Duration

Disruption Start

100

Purchase
OverridelunitM]

IF THEN ELSE(Time )= Disruption Start :AND: Time ¢ Disruption
End, 0, 1)

D Demand Index

1
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Variables Equations(Constants)

S assigned
. '8 . S Assigned?2[unitM, unitS]

[unitM, unitS]

C Demand . . .

. SUM(S Order Quantity[unitM!, unitS])
[unitS]
unitR R1, R2, R3, R4, R5, R6, R7, R8, R9
unitM M1, M2
unitS S1

C Inventory . . . .

) C Target Supply Line[unitS]-C Supply Line[unitS]+C Target

Adjustment . .

. Inventory[unitS]-C Inventory \ [unitS]
[unitS]
C Purchase
! . C Order Quantity[unitS]
[unitS]

C Shipment . . . .

. C Supply Line[unitS] / C Leadtime[unitS]
[unitS]

C Inventory INTEG ( C Shipment[unitS]-SUM(S Purchase[unitM!, unitS]),
[unitS] C Target Inventory[unitS])

C Supply INTEG ( C Purchase[unitS]-C Shipment[unitS], C Target Supply

Line[unitS] Line[unitS])

S Demand . . .

. SUM(D Order Quantity[unitR!, unitM])
[unitM]
STarget
Inventory S Demand[unitM] * S Target Days[unitM]
[unitM]

S Inventory . .

Adiustment S Target Inventory[unitM] — M Inventory[unitM] + S Target
: . Supply Line[unitM] = SUM(S Supply Line \ [unitM, unitS!])
[unitM]

IF THEN ELSE(S assigned[unitM, unitS] = 1, Purchase

S Purchase ) . . . .
. . Override[unitM]*MIN(C Inventory[unitS], S Order Quantity[unitM,

[unitM, unitS] .

units)), 0)

S Shipment . . . . .

. ) S Supply Line[unitM, unitS] / S Leadtime[unitM]

[unitM, unitS]

M Inventory INTEG ( SUM(S Shipment[unitM, unitS!]) - SUM(D
[unitM] PurchaselunitR!, unitM]), S Target Inventory[unitM])
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Variables Equations(Constants)
S Supply Line INTEG ( S Purchase[unitM, unitS] = S Shipment[unitM, unitS],
[unitM, unitS] S Target Supply Line[unitM])
D Demand IF THEN ELSE(Time )= 100, 100 + D Demand Index * MAX(O,
[unitR] Time - 100), 100)
D Inventory D Target Inventory[unitR] — D Inventory[unitR] + D Target
Adjustment Supply Line[unitR] — SUM(D Supply Line\
[unitR] [unitR, unitM!])
D Shipment . . . . .
. . D Supply Line[unitR, unitM] / D Leadtime[unitR]
[unitR, unitM]
D Inventory INTEG ( SUM(D Shipment[unitR, unitM!]) - D Sale[unitR],
[unitR] D Target Inventory[unitR])
D Supply Line INTEG ( D PurchaselunitR, unitM] = D Shipment[unitR, unitM],
[unitR, unitM] D Target Supply Line[unitR])
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