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Abstract The purpose of this study is to elaborate the request for proposal (RFP) for the localization
parts development support project of core parts carried out by the Defense Agency for Technology
and Quality. The RFP is the most important document throughout the localization parts project,
including project announcement and developer selection, design and test of the development product,
final evaluation, and standardization of the project. However, if the RFP is not established at the
beginning of the project, there is an increased risk of business failure due to frequent changes by
various reasons. In this study, we recognized the necessity of elaboration of RFP and applied the AHP
method for quantitative elaboration. Eight requirements of the RFP related to the mechanical/electrical
performance of localized development products and three elaboration methods for each requirement
were designed in a hierarchical structure, and each weight was calculated by applying the 5-point scale
AHP method. The AHP survey was conducted with 20 developers participating in the localization parts
project, and the consistency ratio of the AHP survey result was less than 0.1. The elaboration method
with the highest value among the calculated weights is classified, and the analysis results and future

research directions of the elaboration method are presented.
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2 9T vlAnT T S Uk PA AFT REP 8F
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Type of change in RFP

etc.

Deletion of test items

9

Simply wrong record 7
5

6

Clarification of development scope

Change of test condition 13

Clarification of test criteria 78
T
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Fig. 1. The type of change in RFP(2017.4.~2019.6.)

Reason for change of RFP

etc. 21
Correction of wrong record 21
Materialization of contents 24
Defense standard 23
Technical data of the original... 29
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Number

Fig. 2. The reason for change of RFP(2017.4.~2019.6.)
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Problem
recognition

[ Project analysis H RFP analysis ]
Derivation of
RFP elaboration

[ Survey target ]

Apply AHP
selection

method

[ Analysis of AHP ]

[ Take a survey results

Fig. 3. AHP research procedure diagram
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qi%%‘gl *6]"5' ‘3‘4 /\]‘%}ﬂ /\(—)1501—01] cgﬁgL% 7]];‘(]% /\]:6(_}% Practical operation test of equipment for
24 & ol Amst slels fyeld. T2l A% cperationa e
N Identify engineering changes in technical
7128 228004 g detel sigstel, 7 7129 4 Identify engineering chang
3} 9k Qu|gitt. o] AL Fig. 1~29] djojg] € £ ILS Improve maintenance due to design changes
E2AS) e Ado =z HE &% o) émp?rove operational capability by changing
esign
Software reliability test(static/dynamic)
Table 1. Definition of AHP criteria - -
Software Verification of open source software
Criteria Definition reliability Avoi@iqg software intellectual property rights
of original manufacturer
Function and |Mechanical/Electrical function and
performance |performance of the developed product
icati e ] 7]1% dg|o _&Q i ~ sictel=
ipi lilcr‘;téi? Mechanical/Electrical/Software interface of = A7 7% HelE = Fig. 1~2°] sigoh=
i?lteprface developed product HELAGE AFIAHE Table 33 o, Z+ AFo] 7)
. Environment/Electromagnetic compatibility ‘:‘E*I’_ﬂ‘?ii(prmect code)% _9_:17‘/\]'%} 1__ L]'E]'];ﬁq‘
Environmental .
. condition of developed product or
condition .
(sub)system equipment | ¢ b deli .
Reliabilit Hardware/Software reliability of developed Table 3. Data of RFP change deliberation
cliablility product -
) . Project Number of requirements
System and  |Mechanical/Electrical/Software functions and No.| Deliberation code total changed
subsystem performance compatibility with 8
compatibility |developed and system equipment _1 €130001 53
— 2 C140008 20
Operation Operation performance of the developed —=
Pt at product mounted on the (sub)system _3 | 17-5th C140009 61 23
es equipment 4 C150006 71
1S Influence of technical manual or 5 C160003 40
maintenance manual 3 C140006 34
Software Software static and dynamic testing of 7 C150003 21
reliability developed products 5 17-10th C150005 39 10
9 C150007 17
R - I 10 C140003 21
Table 2. Definition of AHP criteria and sub-criteria 1 140011 20
Criteria Sub-criteria % 17-14th gigggf ;; 29
Review of original manufacturer's technical 14 C160002 25
Function and |documents 15 C160005 67
performance |Review of Korean Defense Specifications 16 C150007 17
Analysis of original manufacturer's products 17 18-5th C170006 36 3
Application Hardware interface of the developed product 18 18-9th C140011 20 4
equipment |Software interface of the developed product _19] 18-12th C140011 20 5
interface Interface with system equipment 20 €170007 55
- oo o the dovioo] 21 C170002 2%
Irlgzirlcjcntmema condition of the develope 7 C170003 7
P - 23 19-2nd C170005 23 29
Environmental |Environmental condition of the subsystem 4| 170008 0
condition  |product —— 17 5
- | T i 25 C180001 24
?;/gscrimenta condition of the system 2% 19-3rd C160004 30 1
procuct 27 170006 36
Reliability of the developed product By C180002 2
Reliability  |Reliability of the subsystem product 29 19-6th C180003 14 14
Reliability of the system product 30 C180006 28

Subsystem compatibility test

System and
subsystem

System equipment with the most severe
compatibility test conditions among the
various system equipment

compatibility

Compatibility test conditions of all system
equipment

Operation

No operational test required
(only when necessary)

test

M&S analysis for alternative operation test

38
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Function Review of original manufacturer's technical documents
and | —|Review of Korean Defense Specifications
Performance Amalysis of original manufacturer's products
Application Hardware interface of the developed product
Equipment [— Software interface of the developed product
Interface Interface with system equipment
.| [Environmental condition of the developed product
1 “Cmdi\iun — Environmental condition of the subsystem product
Environmental condition of the system product
Reliability of the developed product |
| Relizbility Reliability of the subsystem equipment |
Elsboration Reliability of the system equipment |
of Subsystem compatibility test
REP System and System compatibility test of the most severe
 Subsystem — compatibility conditions among the various system
Compatibility | | equipments
System compatibility test of all system equipments
. No operational test required(only when necessary) |
erati = -
— Oprestun Mé&S analysis for alternative operation test |
Practical operation test of equipment for operational test |
Tdentify engineering changes in technical manuals |
s Improve maintenance due to design changes |
Improve operational capability by changing design |
Software reliability test (static/dynamic test)
Software Verification of open sowrce software
Relizbility Avoiding software mtellectual property
rights of original manufacturer

Fig. 4. Hierarchical structure of AHP
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AS3t L22RE 87HA] 7= Advln FES
TA5Hd, 8x8 HWAH™(square matrix)® ERH
o}, o] Al FEL A 7]%o] jHA 7EET d
ot FQ3HA o] #et Ak(a)E 5 A=(GH, 24, 1
A, 124, 1332 vedH, i5j9 Sz (main

diagonal)} 10] Hrt. o FYPE A9] sy d
QAEL Y Q450 948 FHEY Eq. (1)
T} 2ot AusE ARRE S35 I (synthesization
process)= 5o AHP 2#E =& 4 qith 2t &4
¥ A ohea 2

1 ap ay ay Gy G Gy Q)
Vay, 1 ay a4y Gy Gy Gy ay
Vagllay 1 ay ag ay  ay ag
A= Vay/ayagy 1 ay ag ay ag (1)
Vay1/ay1/ag1/ay 1 ass  ag as
l/albl/a% 1/a50 1/a46 l/ar 1 ag ag
1/(1171/a271/a371/a47 1/ar71/a67 1 ag

a1/ ay 1/ a1/ ag1/ass1/agg1/azg 1
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Where, Amax denotes maximum eigenvalue

49HA) At o 175k B9l Eq. (0T o] I
Al%¥(consistency index)& ARISIY. Ak AT A5
FHEE A9 R ol sidsks FAH] A(random
index)= Wrol, Eq. (73 22 43 vl&S 3kt

- ()‘max - n)
SN ©
o Ccl _ 1 ()‘max_n) }
cn=gf = I et 7

Where, CI denotes consistency index, RI denotes
random index, CR denotes consistency ratio, n

denotes number of criteria

Table 4. Random Index

EUAY] FETAS} Ao] Folshe g
A 1% 2082 GO, AHP AELAE Sgoi
ok M ARl 201595 @A 25Uz
Foleh RETAIG} AYS FB AT 2k, F 5840
2 UeRta o] § SARE SR AAe] 43
AT4.14%°190. DT FENH7|GRIE FRAY
g AUt THRAR  AAEALAG] 57
(8.62%), NLYA Al S AR £Asto] ks
QR EAIEAIlo] 8(13.79%), F-8% 2743.45%)
o= et §loh 2 WAETo] utel, AHP A2
ZARAORA BRI BEBhT,

Fig. 49} 22 A5} 7204 8714 71 9 3744
AIR71ZE] T3t 58 Hro] Ak RALE oY

RN 7%74
E0] QA H]

S AZ3Qch RE A
2 0.2 Ollﬂi _g}o]goloui o @-
AEA]E= Fig. 5~67
Z;gwl, AHP 5@ 245—: Table 59t Zo] HE&sksirh

a,

n 1 2 3 4 5 6 7 8 9 10
RI [0.00[0.00]0.58[0.90|1.12]1.24]1.32|1.41|1.45]1.49
AHP Question
1 How important do you think "Function and Performance” is than "Application Equiprment Interface” 7
2 How important do vou think "Function and Performance” is than "Ervironmental Condition” ?
3 How important do vou think "Function and Performance"” is than "Reliability” 7
A How important do vou think "Function and Performance” is than "Systermn and Subsvystern compatibility” 7
5 How important do vou think "Function and Performance” is than "Operation Test" 7
6 How important do vou think "Function and Performance"” is than "ILS" ?
7 How important do vou think "Function and Performance” is than "Software Reliability” 7
8 How important do vou think "Application Equipment Interface” is than "Environmental Condition” 7
9 How important do vou think "Application Equipment Interface” is than "Reliability” ?
10 How important do vou think "Application Equipment Interface” is than "Systern and Subsystern compatibility” 7
11 How important do vou think "Application Equipment Interface” is than “"Operation Test" 7
12 How important do you think "Application Equipment Interface” is than "ILS" 7
13 Haow important do vou think "Application Equiprment Interface” is than "Software Reliability” 7
14 How important do vou think "Environmental Condition” is than "Beliability” 7
15 How important do vou think "Ervdronmental Condition” is than "Systern and Subsystern compatibility™ 7
16 How important do vou think "Ensvironmental Condition” is than "Operation Test" ?
17 How important do vou think "Environmental Condition” is than "ILS" ?
18 How important do vou think "Ensvironmental Condition” is than "Software Reliability” 7
19 How important do vou think "Reliability” is than "Systern and Subsystern compatibility” 7
20 How important do you think “"Reliability” is than "Operation Test" ?
21 How important do vou think "Reliability” is than "ILS" ?
22 How important do vou think "Reliability” is than "Software Reliability” ?
23 How important do vou think "Systern and Subsystern compatibility” is than "Operation Test” ?
24 How important do vou think "Systern and Subsystermn compatibility” is than "ILS" 7
25 How important do vou think "Systern and Subsystemn compatibility” is than "Software Reliability” ?
26 How important do vou think "Operation Test” is than "ILS" 7
27 How important do vou think "Operation Test” is than "Software Reliability” 7
28 How important do vou think "ILS" is than "Software Reliability" ?
Fig. 5. AHP questionnaire form for criteria
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1. Question for "

Function and Performance”

How important

do you think "Review of original manufacturer's technical documents”

is than "Review of Korean Defense Specifications” ?

1
2 | How important

do you think "Review of original manufacturer's technical documents”

is than "Analysis of original manufacturer's products” 7

3 | How important

do you think "Review of Korean Defense Specifications” is than

"Analysis of original manufacturer's products” ?

2. Question for

" Application Equipment Interface”

1 | How important

do you think "Hardware interface of the developed product”

is than "Software interface of the developed product” 2

How important

do you think "Hardware interface of the developed product”

is than

“Interface with systern equipment” 7

2
3 | How important

do you think "Software interface of the developed product”

is than

‘Interface with system equipment” 7

3. Questionfor

“Environmental Condition™

1 | How important do you think "Environmental condition of the developed product” is than "Environmental condition of the subsystem product” 2

2 | How important do you think "Environmental condition of the developed product” is than "Environmental condition of the system product” ?

3 | How important do you think "Environmental condition of the subsystem product” is than "Environmental condition of the systern product” ?
4. Question for "Reliability"

1 | How important do you think "Reliability of the developed product” is than "Reliability of the subsystem equipment” 7

2 | How important do you think "Reliability of the developed product” is than "Reliability of the system equipment” 7

3 | How important do you think "Reliability of the subsysterm equipment” is than "Reliability of the system equipment” ?

5. Question for

“System and Subsystem Compatibility”

How important

do you think "Subsystern compatibility test” is than "Systern compatibility test of the most severe compatibility conditions
arnong the varous systern equipment” 2

2 | How important do you think "Subsystem compatibility test” is than "Systern compatibility test of al system equipment” 7

How important do you think "System compatibility test of the most severe compatibility conditions armmong the various systern equipment”
is than "System compatibility test of &l system equipment” ?

6. Question for "

Operation Test"

1 | How important

do you think "Mo_operational test requiredfonly when necessary)”

is than "M&S analysis for afternative operation test” ?

2 | How important

do you think "No aperational test required(anly when necessary]”

is than “Practical operation test of equipment for operational test” ?

3 | How important

do you think "M&S analysis for alternative operation test" is than

"Practical operation test of equipment for operational test" ?

7. Question for "ILS"
1 | How important do you think “ldentify engineering changes in technical manuals” is than “Improve maintenance due to design changes” 7
2 | How important do you think “identify engineering changes in technical manuals” is than “Improve operational capability by changing design” ?
3 | How important do you think "Improve maintenance due to design changes” is than "Improve operational capability by changing design” ?

8. Questionfor

"Software Reliability”

1 | How important

do you think "Software reliability test(static / dynamic test)”

is than "Verffication of open source software” ?

2 | How important

do you think "Software reliability test(static / dyramic test)”

is than "Avoiding software intellectual property rights of original manufacturer® 7

3 | How important

do you think "Verification of open source software”

is than "Awvoiding software intellectual property rights of original manufacturer” ?

Fig. 6. AHP questionnaire form for sub-criteria
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