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The aim of this study was to evaluate three acquisition
alternatives for an integrated tactical data link (TDL)
processor (DLP) for the ROK military using a
quantitative framework that integrates the House of
Quality (HoQ) from Quality Function Deployment (QFD)
with a failure modes and effects analysis (FMEA)-based
acquisition risk matrix. Operational requirement
weights were derived from open official sources. Risk
Priority scores were objectively established from U.S.
GAO annual acquisition assessment statistics, with
detectability (D) excluded per ISO 14971, which defines
risk as SX P and treats detection as a probability
modifier rather than an independent factor. The results
show that independent acquisition achieved the
highest HoQ score and the lowest RP, while
large-system subordination exhibited the highest
schedule-delay risk. Based on these findings, a
three-phase evolutionary acquisition roadmap is
proposed: short-term, mid-term, and long-term.

Z&H|0|E{~& 2 (Tactical Data Link),

E35HH|o|Ef2I3X2|7|(Integrated DLP),

E27I15HH(QFD), 1 ARIFEEM (FMEA),

:?E'J%lf.(Defense Acquisition),

E1= it HIHAcquisition Alternative Evaluation)
25t 2=M(Evolutionary Roadmap)
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Table 1. Comparison of ROK and U.S. TDL[1,2]

Category ROK u.S.
Link=11, Link-16, VMF,

Ta%'fa' Link-22(TBD), ISDL-II,  Link-11, Link-16, VMF
Link=K, KVMF
Combined Link-11, Link-16, _— .
Ops. Link-22(TBD) Link=11, Link-16
Joint Ops.  Link-16, Link-K, KVYMF Link-16, VMF
Indigenous  ISDL-I, Link-K, KVMF -
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Table 2. Definition of acquisition alternatives

Alt. Name ‘ Overview
Partial integration of unified DLP
Al Incremental  technology into new ship programs (e.g.,
Integration KDDX and future platforms); no separate
independent acquisition program
Integrated as a core function of
A2 Large-System joint/combined C4l systems (e.qg.,

Subordination  JTDLS-2); dependent on upper-system

schedule and budget

Pursued as a separate, independent

weapon system acquisition program;

based on open architecture; domestic
TDL-first integration

Independent

A3 Acquisition
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Table 3. HoQ weight derivation basis and relationship score rationale

Operational

Code . Wi Weight Basis Al A2 | A3 Score Rationale
Requirement
R Multi-Link Processing 0.25 Primary CDLMS goal[5], 3 3 9 A3=9: Single-DB simultaneous processing[5],
& Data Fusion ' DoDAF OV top-priority[18] A1/A2=3: DLP structural constraints[2]
ROK naval ops gap A3=9: Real-time switching SRS
R TDL Switching 0.20 (Section 2.1), : 3 9 (Author analysis),
Responsiveness ’ CDLMS agnostic switching[5] A2=3: Upper-system Latency / A1=1: No
(Author analysis) dedicated function[2]
Combined Ops ROK-U.S. Link-22 A3=9: Open-architecture interface OV-3[18],
R3 Intero erabiﬁt. 0.20 challengel6], 3 3 9 A1/A2=3: Platform DLP SW versions
P Y DoDAF QV-3 requirement[18] constraints[2].
A2=9: Inherits C4l anti-jam infra. (Author
System Survivability . analysis), A3=3: SRS-addressable but
R4 & Anti-Jamming 0.15  Required for contested RF[7] 1 9 3 dedicated design /
Al=1: status quo[7]
o Long-term evolution; C2PS A3:?: §W—on|y fink adition (C2PS)_[ 9.]'
Scalability A1=1: Platform upgrade cycle / A2=1:
R5 : 0.12 based[8], Lower near-term 1 1 9 .
(New Link/Platform) . Upper-system approval required
impact .
(Author analysis)
§ . A1=9: Existing logistics; no program
R6 Logistics & LCC 0.08 Long-term metric; future 9 3 3 overhead. (Author analysis), A2/A3=3: New
research(4]
program short-term cost[4].
Total 1.00

£33 4 DoDAF v2.029] &

o) AAE Bz 6

[17,18]. 75 A (W;) & A

FA 2 A Ao A :"ﬂg
z343 A+
Table 32} Zom A&
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S =
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o714 Wi iR 2 8T AL
A LA AR et 2k B
£ EEoh, B 54
so] etk A% =
A BEH) L R6EHA DN 8 SH R

{4

(W, % Ry)

1l

RlR e L P A R e

SHe 5 (1) 2

o] = R2(TD

ey
o] 7}5A, lel\:_ it
Al A 4=olt}. R1~R6
AT EAE ®
Agt £84), R4(A

3F71418) 5 &
FAeE ABH A7 G5o] AlgtE o] AR 4
A 245 &0 A S oH, ol FF - Eet
o] gt Argoltt. o] 217t HoQ | ©] % FMEA £4]
A Al ZobE AR 24 FEo] A2 vA= YT
2438 e 4SSl ASoh A
3.3 FMEA 7|9 815 9| A5 24 44
= 2= Wgto] FMEAS #8319 7} tiqhe] &

A4d g5 A9 R=E AHosHlch. MIL-STD-
1629A°] FMEA AXE &&51=[13], &4 =
StE9lo] i o] ofd 5 AFY ZlAH QRIS E &
%3St Carbone and Tippett(2004)2] T2 A E A
3 FMEA FHEE A &5 tH19].

A5 FMEAE A= (S)HA7Hs4 (P)- A&7}
58 (D) Al 849 FO & RPN 4H&E5HH, =4 9
A3 & EF1SO 14971»CL A& sxPY28i=F
Y5kl 9lo1[20], o] ¥ Falsto] D= =Y W
ﬂ%ﬂ%ﬁﬂ%%A%ﬂ#%ﬂiﬁﬁdﬁﬂﬂ
Sttt 85 A Aol A AEIFSAL ALY

Al 3714 A A A & B A 22 8l Y&t
B B 7)9ro] AwA 5287} B skt whe
A B ATE QA7ts4 BEE A P $Me
9] (risk priority, RP)E A Z=(S)2 LA 7154 (P)
o oz st 204 RS ARt

GAO MDAP EAE vlgo g 471X d& A3
(71& (RT), 24 (RS), H]-&(RC), =& (R])) &

012 HOl5t S & POl ASE Table 49} Zo] &
SFH . GAO-20-439[21]+= MDAP 2k A3} 4
RA7k0] AF ¥ 30% F7hsto] Fat 24 o4 A
AES H159 01, GAO-24-106831[22]= A E
3} 2t 5 MDAPS] F+ A o] 3|0 E-Z &elst

ol
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Table 4. FMEA acquisition risk factor definitaion and S-P score basis

Code Risk Item Failure Mode Effect
Immature key technology

RT  Technical Risk (TRL deficiency)

System dev.
failure/delay

S Score Basis P Score Basis

GAO: TRL gaps common in

Upper—system
RS  Schedule Delay dependency, development
overrun

Operational
capability gap

Delay(Month) 9-10(24M), new MDAP programs[21]
7-8(12M), 5-6(6-12M),
3-4(6M), 1-2(No) [21-23] GAO: >50% MDAP report

new delays annually[23]

Requirements change,

RC LCC Overrun )
rework cost increase

Budget
overrun/cancellation

Cost overrun: 9-10(20%),
7-8(10-20%), 5-6(5-10%),
3-4(5%), 1-2(No)[21]

GAO: 54% MDAP exceed
cost baseline[21]

- Non-standardized Reduced
Interoperability . . . )
RI . interface, integration test operational
Failure . .
failure effectiveness

9-10(integration test fail),
7-8(non-standard), 5-6(diff.
standard), 3-4(0V-3), 1-2
(interoperability) (Author
analysis)

Integration complexity by
alternative. No direct GAO
statistic (Author analysis)

SiTh. mhebd] sESE A A A 717 D A 23t
FEE 7|Fo2 AHsAnt. PASE GAO-22 -
105230[23]9] 44 A AL 50% 275 7|F0 2 g
Absto] g5t BETYAT F AT &84 (R)
2239 sot P 37 BATH F Aot A2
YA B4 o2 AA =X 5h5k ot

4.1HoQ B4 A}

370l A AAE Wit RyE 4] (D)ol A= Wi x

Ry 7199 ALt 23 H 7HSA SFE(S) = (Wi x
Rj))+= Table 59 Zt}.

A3(E5E AEsH Y s = 7.62= A2(3.66) HiH]|
2.088l, A1(2.54) th¥] 3.0 2, 2 &3} A
< R(TEF )RS =

SA) R34 T&8A)-

6.930 2 AA ;9 91%= A3t E3] R2(W; =
0.20)°l A A19] 7]ofgko] 0.200] 1% ¥IH A3+
1.80° &, =9 AFYIE S AAZE A8 7|59 A
Al ¥t 7hesAdol 284 A gRljdo] ERIHEH.
A2+ R4(Wi x Ry = 1.35)7F 7 0|4 R5 7]
o] 134 g do] +x 40 = A gteE .
42 FMEA &4 A3} 9 £3} 57}

ot gl AT QA4 (risk priority, RP) A& A
I}+= Table 69} Zt}. A29] & RP7} 1852 714} =of
1oz BFEH. o= MDAPY| 50% ©]/J0]

Table 6. Risk priority results by alternative

Risk [tem

Alternative

RT Technical 4 5 20 Low
R5(ZHA) 471 FHEANAY Wi x Ry 7]ogko] & RSSchedule 5 4 20 Low
Al RCLCC 6 6 36 Medum
: ; : : Incremental
Table 5. HoQ calculation & weight satisfaction score RI Interop. 3 7 % High
Subtotal 132
RT Technical 5 4 20 Low
RS Schedule 9 8 72 High
R1 0.25 3 0.75 3 0.75 9 2.25 A2 -
Subordination RCLCC 9 ! 63 High
R2 0.2 1 0.20 3 0.60 9 1.80 Rl Interop. 6 5 30 Medium
R3 0.2 3 0.60 3 0.60 9 1.80 Subtotal 185
R4 0.15 1 0.15 9 1.35 3 0.45 RT Technical 6 5 30 Low
RS Schedule 5 4 20 Low
R5 0.12 1 0.12 1 0.12 9 1.08 A3 e = : = odio
R6 008 9 072 3 024 3 024 Independent
Rl Interop. 4 3 12 Low
S 1.00 2.54 3.66 7.62 Subtotal 97
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Table 7. Integrated QFD-FMEA evaluation results

HoQ FMEA

Alt. Score(S)  Total RP Assessment

Al (ZL'OS;) (Me1c:1%i2um) Supplementary in short-term
A2 (Mid?ﬁm) (|—1|%5h) Discouraged - Excessive risk
A3 (éfjt) (L%?/v) Optimal - Dual superiority

d Al 4 A A Hasks @A A[23] 49
AA dAo E&4H F+27F DLP A3} A AL 2
A o g Y ixslr] wjFEo|th. A29] RS RP= 722 U9}
AA| AANA 7HE =2 Fd 8102, Table 59 S
=9 7]&Q A3} 2470 ol A Aof| I
2% 9t

o] 7] A A39] RI(RP = 12) gfo] 7H Wb 2 4]
o] Whgt 4 9lon}, o] th-g3} o] s+ |k A3
= Al 4" 24 27] @A FE DoDAF OV-3 7|4t 7
WP E£E JIHH o] AF A A 8 FAY (software re-
quirements specification, SRS) 2. & 73 AT 4= 31 o]
T34 A5 ZA7FAAA dA A AP A E o
A AL 7]E EHF DLPY| H| R QIE|Ho|AE T
= Aetel, A2k 49 AA obE A WA Aok
o qle} 7} Qe Ho] & E28E7} o] k. wetA
AT 28 Haao dglo] “Af A|AF of FE 7} of
Yt “®& e o] A A A4 o] R glow,
A37} o] A& & | 't g Sh= tiQtol .

QFD-FMEA £3} 37} 23}l Table 77+ Zt}. A3
= HoQ 113 (7.62)3 FMEA %A RP(97)E& & Al
o E43dt= o5 FHE FHSIH. F &4 7]E0]
5YHOoE Y 23 AATT= Hol 22 F

77 (robustness) S =2It}.

A
o

4371 A UG

e

olx

7t A (Wy) AAZ 28 vA = 9
7] 8l - WiE +30% W EA 7 17
Yot o s A= Table 83 Tt
127) ¥ Ay 2 AR o A A37} 24
A sHAT A2e] G R4 HEHE 71
9] 349l 0.507}A] 2 of v|E4A A27} A3
(A2 = 5.86 > A3 = 5.72)3}& Z O & LERHTH. o]

& 7 H o

(O AL fr fo
R N

4o gy Mo

)

)
—~
o
—

il
18
TR T !
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Table 8. Sensitivity analysis: Effect of £30% Wi, variation
on HoQ ranking

Wi » » ~ Rank

(changed) 1 AL

Scenario

Baseline — 254 366 7.62 A3

R1-30% 0.189 250 371 751 A3

R1+30% 0.302 257 361 772 A3

R2 -30% 0.149 264 370 7.53 A3

R2 +30% 0.245 245 362 7.70 A3

R3 -30% 0.149 251 370 7.53 A3

R3 +30% 0.245 257 362 7.70 A3

R4 -30% 0.110 261 341 784 A3

R4 +30% 0.187 247 3.89 742 A3

R5 -30% 0.087 260 376 7.57 A3

R5 +30% 0.151 249 357 7.67 A3

R6 -30% 0.057 238 368 7.73 A3

R6 +30% 0.102 269 364 7.51 A3

R4=0.40 0.400 202 528 6.36 A3

xX|lo|]o|OoO|lOoO|lO|]O|O|lO|]O|]O|O|O|0O| O

R4=0.50 0.500 1.91 586 572 A2

AFE Q1 FEX Batch-IVE o]H] 20244 129 E A oF
A5 = o] HA 7} FAH = Ae[24]0] 2 &, KDDX[25]
4 o]% Ax FHo| DLP T K= B o= 4
8310 7€ 53E FXE 87 Aok B DLP
EQJo] wE A Ao A (single point of failure,
SPOF) &4 -2 disiA= 7|& 2 TDLE =1
DLP Hf F1Z ol53t +4o ALEFoEHN
SPOFE o451, 0|53} o 7|8l 4 8 AR S 2%
Al SRSof| A H 0 = gk sfo]of ghrt. A|bot= 3T

el

A A5y 85 2 =W Table 93 Zth.
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Table 9. 3 phase evolutionary acquisition roadmap

Catedo Phase 1: Phase 2: Phase 3:
gory Short-term Mid-term Long—term
Period O™ 5030~ 2033 2034 ~
2029
A3 :
Aoproach A1 Incremental Indenendent Mass Production
PP Integration b & Standardization
Development
Integration  Domestic TDL ~ Domestic TDL I_ncludlng
o . Foreign—procured
Scope Priority Completion
TDL
DLP module
pilot on KDDX  Requirements MND std.
and post-FFX planning; architecture
Key Tasks platforms; Redundancy notice;
Open I/F arch. in SRS; All-platform
standard DT/OT deployment
(draft)
Operational loc* FOC™ Al Platforms
Level
Related KDDX[25],  Integrated DLP JTDLS-2, KCCS
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