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Table 1 Development process for the PSS ontology

STEP NO Direction

STEP 1 Product (service) structure is defined.
Terminology for function of product (service) is described.
STEP 2 Concept and relation of function is defined.
STEP 3 Service (product) that related function is described.
Concept and Relation of Service (product) is defined.
STEP 4 Relation between product and service is described with relation

among product, function, service i
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3. Case Study
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Table 2 Example of concept definition for cell-phone PSS ontology

Term of Concept Upper-Concept Lower-Concept

Product Top-Level-Concept
Cell Phone Product & F450
Sound Component Cell Phone

Speaker Sound Component Inner Speaker

Sound Module Sound Component

Storage Sound Component Memory

Function Top-Level-Concept

Make Function Make Sound

Load Function Load Sound Source
Transfer Function Transfer Sound Source
Store Function Store Sound Source
Provide Function Provide Sound Source
Service Top-Level-Concept

Music Service

@ SoRi

Sound Source Service  Service

Music Service Sound Source Service

Table 3 Example of relation definition for cell-phone PSS ontology

Term of Relation From To

Has Function Make Sound

For Product

Sound Component

Speaker Transfer Sound Source

Sound Module Load Sound Source

Storage Store Sound Source
Has Function Music Service Provide Music
For Service
Has F-Chain Provide Music Store Sound Source
Relation
Store Sound Source Load Sound Source
Load Sound Source Transfer Sound Source
Has Relation Cell Phone[4 F450]  Music Service[ 4 SoRi]

% sk An ) el delsel

4. B8
2 EZA = PSS 9] Function Based Design <
whol & 4= Sty &% Wk Jugk A
As Ayl flal thdgh Aujzo] gl g 7Hdﬂ}
&%, B4 g2 AA ArdAel Bad gdd A
=524 o] @7H}

%7

AT ANAAT AgTIEAEA S FE AR A

Muls 7 A e dEom o]Foxl A

wa|H, 29 7)ol AL =)

EHUEH

o 1>

1. Goedkoop, M., van Halen C., te Riele, H., and Rommens, P,
“Product Service Systems, Ecological and Economic Basics”,
Pre consultants, 1999.

2. Stone, B., Wood, L., "Development of a Functional Basis for
Design”, Journal of Mechanical Design, 122, 359-370 , 2000.

3. Tomiyama, T., Shimomura, Y., Watanabe, K., “A Note on
Service Design Methodology”, ASME DETC’04, 57393, 2004.

4. Gruber, T., “A Translation Approach to Portable Ontology
Specifications”, Knowledge Acquisition Journal, 3, 199-
220,1993

730





