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ABSTRACT

Purpose: This study is addressing the establishment of the knowledge information system supplying the quality
management of weapon system. It is going to support the continuous quality management through the linkages
and integration between the product structure and the quality information.

Methods: The interrelated relationship of the product structure information and quality information of weapon
system would be expressed explicitly by taking advantage of the ontology concept. The quality information
of distributed systems would be integrated through the SOA(Service Oriented Architecture)-based Web
services. After defining the inference rules, which could be utilized in the quality management, in the con-
structed knowledge information system, the quality information would be inferred through the queries.
Results: By building the integrated quality information knowledge system through the ontology and SOA, the
connectivity between the product structures and dispersed quality information was enhanced. The utility and
applicability of this study were checked up through the inferences on the products and quality information
by using the information built by the semantic relationship of facts.

Conclusion: We established the knowledge and information system as a systematic approach to support the
quality management of weapon system. This is not affected by the organizations and systems, and it seems
that it could be utilized across the quality management as the efficient knowledge sharing architecture support—

ing the quality management of weapon systems in the aspect of the product integration.
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Wk A9 4 (Reflexivize), ™34 (Symmetric), ©]884(Transitive) 52 TA X4 AWE £o =82 X3 3}
o] ZEEA WA 75 A BojE H4 s Folste] Algho] olsiate BAY] SnE AFEIF 5§ glo] o]a
I RS ) dE B9 71" @A F has BAE <Figure 3> F8) AHEd, has(MAJOR ASSY-1,
SUB-ASSY-4) #A19] oJul&= F /A 1ol hasghes #AIZ MAJOR ASSY-1 7QA17F SUB-ASSY-4 /A& £33
I s HERATE has?AS] v, FY HEUE Atolo] A ofn)7l depyl A4 o], Aoldk HEUE
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SUB-ASSY-49} PART1 7+¢] has¥17F 918 vl MAJOR ASSY-13} PART1 Ato]7} ¢ #A=2 8 7Fsdto=
o] PS5 ek 9} & WAL JMES <Table 1> £of =g F@ o2 Aolato] Yehitt. 24 A
of oo we} B &4 ke A A XES vERE 5 9l
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E

Table 1. Predicate logic expression of relations

Relations Predicate logical expression
(Va)has(a,a)
has (V a,b)has (a,b)="has (b,a)

(V a,b,¢)has (a,b) A has (b,c)=has (a,c)
(Va)same(a,a)

same (V a,b)same (a,b)=same (b,a)

(V a,b,c)same (a,b) A same (b,c)=same (a,c)
(Va)—different(a,a)

different (Va,b)different(a,b)=dif ferent(b,a)

(V a,b,c)dif ferent(a,b) A dif ferent(b,c) =dif ferent(a,c) V dif ferent(a,c)

RAAAL AF F2E EA] Aal, A8 WA Aust G Ee) 2A% 2AAA BH, 75 5
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3% <Figure 4>} o] AAlgte] AT 2 Aold BEA719] FA-503 LeEA 7|9 T-50& A= o
o] BOM 252X & AAsa, HFE SAES FA-50, T-50& BOMZ<] H49E5 A2 Level O(zero) o=
Faslo] Level 271419 9] AFEo 2 Fds T FA-502 hasPart ¥4l 28] Avionics, Cockpit, Radar,
Armament 59 &7 THLAE o]Fox UFS YERdth 7} BES BOM A2 id BHES] sh9] AlFE3
hasComponent #AE o]Fojx t}t. o] 5 Cockpit FE9 a9 AES hasComponent VAR AZ3 o]
<Figure 4>¢} o] FHsIGT 249 MIE2 WANS 7= 2524 F2& 9 9ot 819l AF HEUE
o] 54 % M BEE £ (Property) & g Jatil o] 5 Ato]o] | ow]E Aejste] AT 5 qlrt ol
B3 2] FUIAA HAEGES] A ARE SERAR 723 & gtk 2doA] 18F A o] FA-50
3} T-509] o]F Al#EolA, Cockpit IEQ] 39 #|3&2l ICS(ntercom System), SMFD(Smart Multi Function
Display) Al#el 73 2 &4 A AEE v Zo] 18It

FA-50 T-50
hasFart hasPart
v L] v v L ] L v ¥ v ¥
[Avionics] [Cockpit| [Radar | Armamen{ [Propulsion| [Flight control]  [Avionics| [Cockpit| [Propulsion| [Flight control]
¥ I hasComponent v ¥ l hasComponent
ICS | |SMFD | | NVIS | |HOTAS| | | | ICS | |SMFD | | MNWVIS | |HOTAS| | |
Issametdanuiacturer +
ferentCustomerBeguirement:
hasDiferentSoftwarelersion
e T e T T o N T T
FA-50 ICS #1 FA-50 SMFD #1 T-50 ICS #1 T-50 SMFD #1 M
- HE 4 companyl - H|Z=EH: companyl - HEYH: companyl - H|EZEH: companyl
- f:l,l_x_rgilﬁ' 1&0;31? - *.:'.J.\_"“EIK 16.03.13 - gﬁéxr. 1&[‘.\;{3‘.\? - S AR 16.03.03
- SECERLY) -ETEERRY -EEEEAEY -SEEEAY
ETp e - BH: 43KG - ST - 43KG
_ Software Version: 17] - H|EZH S 5282 - Software Version: 17| - HESFHE 8281
- ATEQALEE 1 - Software Version: 1.2 - DTG RALSE 2 - Software Version: 1.0
- OfZHE| = 2 5¢ed - D7 & 20cd
T ] |I T T T T T T
IsSameManuiacturer
IsSameQualitymanager

Figure 4. BOM ontology of FA-50 and T-50
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BA ¢} hasDifferentCustomerRequirement WA E A olsle] F FE71o] Aojdl &4 AR E APx oz A 7}
oAl U = oAtk o] o]F AFER oyt FF AF FA HHo| Theeith xR0 £A foRE )
3 A A A g A o] 8 He AREAN AXYA, AFH, duds, Azt F4 138t 5 AlE
o dwhA AR ofyel AAbA, S/W, LA QALY & A A 54 AR Fol E3 Ak FUIAAY 54
&G % e wetel] we} o]F FAAGFRA Aet wF FIIAAGAA A 2EEAE &8ato] 714
A AFE % 2

BOM £&245 &3l AF 7% BRE 75k, F4 499 d2] i AFS st g AF Fro A

21& <Figure 5>} o] 2EZA| R 435te] T B Ao A= <Figure 4>oll4 33 ICS9 SMFD=

o g AF A4 FEE AAR AZgh 74191“1, TE, 719, AES 22 Sl BARE ddE A

21 &) A, T-50 ICS #1, T-50 SMFD #1, companyl¥} 722 7| AE3 i QA= Jdad22 FH3 .
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Figure 5. Knowledge representation of products information

3.3 ¥4 Ontology 24

ZIAA Wl M= F4 olrst A QFARES o8 7|3, A, A A
2 Qa8 dloE AAe} BF 5

F71AA M, A, &8 dAlelA e FE BAE obrlsta £ HlES T T
H EA AaE AR AE dAEe] E2 folHE E88l7] Yall, SOA(Service Oriented
AN FE7F OEA 189 F4 AR A A ARE LERA

derms s,

fo do ¥
1o
o
1%
X of
o
N
jut)
rlo

ol U= 7idoltt. ol& &dll 24 ANa'Ee] QA 2y dojd Adaglo]l AH|2 dejolA dolHE <
ko] Al & 4 Q=5 FTHEr 2008). o2 223} 7|99 FE i AIAES AHA0] g eR Hal, SAkd

N

AN AAE o] Fd AHIAE ME A gARE s B AFAE ol A B ol8dte] 5 AR A%

84 Fu ¥ 5 gk



An & Seo : Quality Management Study of Weapon System using Ontology 743

Service Bind . Service
Customer - Provider
Find Pubklish
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Figure 6. Diagram of Service Oriented Architecture(SOA)

<Figure 6> SOA TAEE WA A F32 A LED 3719 847 o|FoA] Q). A} FFA T o
S wj7RAQl BIX 2E-]E E3 Find, Publish #A|Z o]Fox glom o]& =<3 A3 (Loosely Coupled)©]2}
F2u, 7107} 22 Ha #AkE 274 A|AE 7H‘jﬂ Ql 4 MM 2E Zhzte] Mu|x FFAR, BAkE o Qe

A MHIAE AHA HARER ] AlgstA Aok dALEDE T 8 MRae o5, A4, A% Sl 7hest

kel
al

=}

O 1, @ Ty o O
th AH 2 A ME) 2 A AER 25 AHAE 7&*“ Stal FEAlAl Mg adste] T3 £ AR A

HlAE o8 & &

s} ATHBrown, Johnston, and Kelly 2002). #A4F Au]~9] F3tolgk= SOAS /idS
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Figure 11. A screen of Ontology
and Mellish 2003). &E2AE 3l 758 A 270k ARES T2 AR gho 2 §jdsta, £4 290
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Table 2. Result of Query using prolog
Input Quality knowledge information expressed in ontology
First Scenario Second Scenario
What is the product that needs preventive | What are the parts of the sub-parts
Scenario | maintenance and management through the quality | used for FA-50 that have the
problem that occurred in TH50_ICS #1 and what | possibility of counterfeit as customer's
1s the relationship related to the product. requirement?
state(X, warning) :-
is_related_problem(Problem, Products, counts(X, Y), Y>3.
Rule of Relation) - counterfit(Product, Subproduct, Attri):-
inference quality_problem(Product, Problem), has(Product, Subproduct),
relation(Product, Products, Relation). attribute(Subproduct, attri),
state(Attri, warning).
uer is_related_problem(qualitylssueO1, Product, . .
Query p. duatity counterfeit(fab0, Subproduct, Attri).
Prolog Relation).
Product= t50smfd01,
Relation= isSameQualityManager; .
. Q Y & Subproduct = fabOsmfd01, Attri = a;
Query Product= fab0ics01, . .
. . . . Subproduct = fabOsmfd02, Attri = a;
Result | Relation= hasDifferentCustomerRequirement; . . .
. Subproduct = fab0nvisO1, Attri = a;
Product= fab0ics01,
Relation= isSameManufacture.
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