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Ontology-Based Knowledge Framework for Product Lifecycle Management

Jae Hyun Lee* and Hyo Won Suh**
ABSTRACT

This paper introduces an approach to an ontology-based knowledge framework for product lifecycle management
(PLM). Participants in a product life cycle want to share comprehensive product knowledge without any ambiguity and
heterogeneity. However, previous knowledge management approaches are limited in providing those aspects. Therefore,
we suggest an ontology-based knowledge framework including knowledge maps, axioms and specific knowledge for
domain. The bottom level, the axiom, specifies the semantics of concepts and relations of knowledge so that ambiguity
of the semantics can be alleviated. The middle level is a product development knowledge map; it defines the concepts
and the relations of the product domain common knowledge and guides engineers to process their engineering decisions.
The middle level is then classified further into more detailed levels, such as generic product level, specific product level,
product version level, and product item level for PLM. The top level is specialized knowledge for a specific domain that
gives the solution of a specific task or problem. It is classified into three knowledge types: expert knowledge,
engineering function knowledge, and data-analysis-based knowledge. This proposed framework is based on ontology to
accommodate a comprehensive range of unambiguous knowledge for PLM and is represented with first-order logic to

maintain a uniform representation.
Key Words: Ontology, First Order Logic, Knowledge Framework, Product Lifecycle Management
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Example: A part has its part-characteristics. The strength, width, and SF are characteristics of a part. A part canbe a
sub-part of another part. EndProduct is @ types of parts. A part has its part-function. The part-function also has its
characleristic. The pat-fimetion can be failed by some failures. The failures are provoked by some csuses. In
addition, a part has features. The feature is processed by mamifacturing processes with tools.
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Fig. 5 Example of multi-level K- Maps for a ‘Chair’ product

27



oY - HaEY : FFYLTHIAA A3 A AR

zZt e o #HEy JAdas dAS € S 4 83 349 AF AYE wEod
Zedl, Jd2d2s BAdN g2 dEe v o ol AF ANEL ©E REAA BoE
gl ogt =do] o ol2d UA®AZ st A9t Btk dE Eof, dAAE uAR F
BAE Guarinold 7} A% =vld 2EEXL MM £ nA FAY EFAE FHystu
ofEgfAleld 2ERA o BAY #Asit A ok Jdu BEE AAToRE AAY A
et skp € Ml #da FFEEd. dEE g oojg uofslr|zh oy wetM zZh oA
249 om Aoy dukAE ddn SHAF oA AodHe 4 AF #AAAHEY WA 2
Ao Aol b dasty] Wi, Fde S Badt
o] #BEAM F3 FTaso A& AYFP 2 47e M2 o0& FH9 AF AYES
dAYE Fe AHLe EF duAF LT BAgstn Sl AA AFAE AY Pe
ERZAE dReld AHosz, AFwA odEn dubAlE g, SAAE U2, AFAHA 94, A
AlFotold oM FEHTh dloHEMZR  Folold] M T 4 d¥E Hosch
A4 =g dAFE e Ee SAAE Aol Fig. 6 & PLM @70} w2} Ad=E thEAQ
oAy, o] AHe] shEHEZ]  HMAME  PLM A& 4 @] vl BAE ZHeld &

AENA @8 Ee oteld] ede] dHolHE

£4& T8 Addn.

3

6. Ct3 X4 ¥z pLM X[ &

PLM & Z} UdAIZSoA ZAEL 2E =9

@ AFE AW AL D BF A A9 A2 O
g BRL XD Feldnh FARE A=z o

Concreteness of

AdlA BEEE PLM XAe 4o wa} w

choysie,

PLM 9 Z} @A+ 4 @8 SAHAGNA AL
AAe A4sn B8 A GAAF @2e
A4 Y3t Bl AF ol Alol2 BE W

dg E°f, 224 ¥ A
AF HolZ Ato]lE dAoA
st}

A g8H],
o€l STEP & A

.

TEHLE #Eo] TtF

product 4
Domain ontologies for product lifecycle management (PLM)
---------- T T |y o e
Requirement ! Function . ! Toward ' Engmeermg ) PSLYS : ! ' H
Generic ontology!l ¢ ontology? ! STEP + ontology 1 ¢ ' ' ' :
product : : ontology™® : : - H - ; - '
13 £ 3 f t t ' :
level ¢ ¢ ¢ ¢ : ! : :
€ ¥ ' s 3 § ' ;
" N . H i L H
Specif Specific . Specific : Specific ' Specific , Specific + Standard : Specific | Specific '
PEcHic product’s | product’s 1 product’s | product’s | product’s | outsourcing | product’s } product’s '
product requirements/ ! functions’ ! geometry/ ! parameters’ ! processes/ ! parts t Mfg. 1 disassembly
q X ' _ S + P N P : 3 v + ¢
level functions/ : behaviors/ ! parameters/ : functional t machines/ ¢ : knowledge ; knowledge
solutions 5 structures 1 Structures + relations : tools : 3 ' :
4 ¥ 3
---------- i AN R U RN SRR R SR
Product Enumereled s Design - Deogn Bl D ! :
N ¢ Conceptusl ! variations’ ! variations ! design’s mfg.} variations of ! ' H
version - + designideas : geometry ) parameter + process plan : oulsourcing + - : - !
level ' ' files/ , , ; parts H H :
! | pasameter ' ' ' H : 3
; ‘ ‘ i  Physical i Manufactured/; A/S dataof |
+ 1 ¥ 2, t 'S1C ¥ ala 0l )
Product ' { 3Dfdesign ! Prototype’s ! t Phy: ) ' : ( H
p 3 + mockup’s testr test data ! | outsourcing Assembled | productsin
item - H - ! data H ! - ! parts !itemtest data ! use !
level ¥ ¥ 4 | b ' 3 3
3 ¥ ¥ ] ¥ ] 13 :
i3 ¥
: : : : H ; ! i, Product
Lifecycle
Planning Conceptual  Detail Design Process  Supply &  Manufac Product
design design analysis planning Procurement turing in use

Fig. 6 PLM knowledge examples according to the 4-level viewpoint
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