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ABSTRACT

Purpose: In this study, we propose that how to approach a effective system engineering and optimize system
engineering management process for the mass production weapon system parts localization development proc-
ess and success in DTaQ.

Methods: To approach a effective system engineering for the mass production weapon system parts local-
ization, we analyze a weapon system acquisition process and system engineering process of Republic of Korea
and DTaQ parts localization business regulations in advance. after results of analysis of them, we implement
a optimized parts localization development system engineering based on ISO/IEC/IEEE 15288.

Results: In order to apply International Standard ISO/IEC/IEEE 15288 to the mass production weapon system
parts localization development process, we compare the mass production weapon system parts localization
acquisition environment with ISO/IEC/IEEE 15288 and analyze them. therefore, It is possible to implement
a part of concept stage and development stage of ISO/IEC/IEEE total life cycle stage for the mass production
weapon system parts localization development process. To achieve the technical review milestones of DTaQ
parts localization business regulations in the selected stages of ISO/IEC/IEEE, the development and manage-
ment agency perform 2 high rank process and 19 low rank process specified in ISO/IEC/IEEE.
Conclusion: When the development and management agency perform the mass production weapon system
parts localization development using the proposed system engineering approach, they should easily meet
milestone through the clarified requirement and simplified System Engineering output documents in limited
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Development | . | o e . Military Specification
P Development Plan .|\ Test Evaluation Military Suitability / | ry specini
Approval / . [ . e Standardization /
. Establishment | (Development / ] Localization .
Conclusion of N i . / s . R&D Confirmation
| and Review | Operation) ) Certification |
Agreement Issuance
= Development Approval » Plan Document Submission : [ = Test Fulfillment » Completion Report Submission | * Writing : Enterprise
- MND or DAPA - Enterprise - Enterprise - Enterprise » Management : DTaQ
) » Support . )
» Development Agreement + Plan Review/management i S@Ztem Enterprise » Military Suitability / Certification | » Deliberation : DAPA
- DTaQ - DTaQ - Requirement Military - DTaQ » Issuance : DAPA

3# MND : Ministry of National Defense / DAPA : Defense Acquisition Program Administration / DTaQ : Defense Agency for Technology and Quality

Figure 1. Parts Localization System Development Process
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Figure 2. Republic of Korea Weapon System Life Cycle and System Engineering Process
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& SQlstt) ob Adrgst dyde] A S AALTEZAAE(SRR, System Requirement Review), Al
(SFR, System Functional Review), 7|2AAZE(PDR, Preliminary Design Review), A4 AAE (CDR,
Critical Design Review), A @0 AFAE(TRR, Test Readiness Review), /HEA| G 7} 2 &-8A|&H 7} =3)
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Table 1. System Engineering output document List of System Development Life Cycle Stage

Sequence Stage QOutput Documents

Operational Concept Document

1 Operational Definition Operational Requirement Document

Business Promotion Master Strategy

Updated Operational Concept Document
Updated Operational Requirement Document

User System Performance Specification
2 Requirements System Development Master Plan
Development Letter of Agreement

System Development Execution Plan
Requirement Specification

Updated System Performance Specification

System Development Master Plan
Letter of Agreement

System S Devel Execution Pl
3 Requirements ysterlrjl .eve 1(\)/[pment XeCLlljtllorl an
Development roject Management Plan

System Subsystem Specification
System Subsystem Requirement Specification
System Requirement Review Material

Updated System Subsystem Specification

System Subsystem Design Description
Hardware Design Description
5 Preliminary Design Interface Control Document
Prototype Production Plan
Preliminary Test and Evaluation Master Plan
Preliminary Design Review Material

Updated System Subsystem Specification

Updated Hardware Design Description
Interface Design Description
6 Critical Design Development Quality Plan
Test and Evaluation Master Plan
Configuration Item Test Description
Critical Design Review Material

Product Specification

7 Production / Implementation System Integration Plan

System Integration Test Plan
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System Integration Test Description
Test Readiness Review Material
3 System Integration System Integration Test Result Report
Updated Interface Control Document
9 Test and Evaluation Development Test and Evalua'tlon Result Report
Operational Test and Evaluation Result Report
10 Standardization Military Specification, Quality Assurance Requirement,
Drawing, Bill of Material, etc
A Feivket AANLE FOAA 5 Al AL e AAEE g Es A FI1AA FEatst A
wo] A e 4% 7 BAMS 2] 913k 87Ra) ol w2 Wuhak AEEA o] AT ol @ A
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2.2.1 International Standard ISO/IEC/IEEE 15288 E&l &+t

International Standard ISO/IEC/IEEE 15288 System and software engineering — System life cycle process
T ot=do], AT E 0] B A AA FAFE T sk e L oS o5t A4St A F5 g5 % E 6t
 Zag 3A4E AlgstaL Ak o] A B2 24, 27 U9 7] e FoE Tkl Faet gEAt
APEEIEE AAEY 9o, AA AA FHEE7]= E @ Al(Concept Stage), 71T Al(Development Stage), A3
AF A (Production Stage), 7153 35 @A (Utilization and Support Stage), SE @Al (Retirement Stage)Z o}
a9 o] A E] St

Concept Develobment stage Production | Utilization and Retirement
stage P 9 stage support stage stage

D Support modeling and simulation ========---- >

System requirements

Support and maintenance concept -----=====--mmmn test ar??iper:zfc;rltation . .

Functional definition i / v/ v

» Functional failure analysis ,"‘ ,"‘

*» Physical definition i i

» Physical failure analysis

» Task identification and optimization
» Detail task analysis

» Support element requirements

Recording and corrective action

Support deliverables

Figure 3. ISO/IEC/IEEE 15288 General Life Cycle Supportability analysis
#INCOSE Systems Engineering Handbook



Kim et al ;A Study on The Mass Production Weapon System Parts Localization System Engineering Development Management
Process Application based on ISO/IEC/IEEE 15288 547

ISO/IEC/IEEE 15288¢14 “dwstaL gl AAl i F7]00A FdeA 5242 oladAlA Y= gRl, TidzAy,
A-E7bse AR ARY 7 dom, WA BAL AA ez AA, SHAEAA A xﬂﬁhﬂﬂ” A A
T/ERV otk AAFA AL AA A, A0 A3} RO B S AL Y
g WA= AASE Y HAE AA T FE oItk v (2
, SR A AskaL 9= T vAE &
SR dol7h] S18f ASlel & =

/87
e o, oldl W vh S o, TRAE %

el
25

=y

Concept Production Support
Use processes to define Use processes to operate, Use processes to maintain,
& ?XF”OVE alternative monitor and evolve system- supply and support
solutions to meet a need of-interest, its services and system-of-interest
l infrastructure
Development l
Use processes to transform Utilization Retirement
concepts and system
Requirements onto a Use processes to produce Use processes to remove
documented, costed, and improve system-of- P .
; . from use, dispose of &
producible prototype interest and evolve . -
; ; archive system-of-interest
system-of-interest infrastructure

I \—

Figure 4. Using ISO/IEC 15288 to support a system life cycle model
¥ ISO/IEC TR 24748-1

[ISO/IEC/IEEE 15288 Al 4% 7o) wigt 24 <AE AA 384 #2E 387 Ha o dAk
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Table 1. ISO/IEC/IEEE 15288 System life cycle processes

Organizational Technical
Ai%reement Project-Enabling Management Technical Process
rocess Process Process

Life cycle model . . Business or

o y Project planning or .

Acquisition process management process mission analysis
process process

Integration
process

Infrastructure . Stakeholder needs o
Supply process management fnrg]ig;;f)?esfégggts & requirements Verrlélccsélson
process b definition process p
Portfolio Decision System N
- management management requirements Transition process

process process definition process
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Human resource . .
Risk management Architecture A
management e Validation process
Process process definition process
. Configuration . o
Quality rlgélgg?ement management Des1g1; Occlgfslsmtwn Operation process
P process P
Knowledge Information . .
management management Systel{r(l) Caensilysm Mal?ct)igasrslce
process process P P
_ Measurement Implementation .
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_ Quality assurance _ _
process
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Figure 5. Role of the SO/IEC/IEEE 15288 Process and IPO Diagram for SE Process
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Development Management Process based on Tailored ISO/IEC/IEEE 15288
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