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Summary

It has been recognized that design rationale is necessary for understanding and designing artifacts.
In order to capture it, we focus on functional knowledge as design rationale and have developed a functional
knowledge modeling tool, named SOFAST, which has been deployed in a few companies. In this paper,
we aim to capture the processes related to functional knowledge which are not dealt with by the current
SOFAST. We discuss a systematic description and an automatic capture system of two typical processes:
modification process of functional decomposition trees in the context of designer’s daily jobs, and systemati-
zation processes in which functional knowledge grows. For the implementation of the system, we extended
SOFAST using an ontology-based Knowledge Management framework. Through demonstration and trial
use of the system, SOFAST’s users positively evaluated the system’s effectiveness and expectable usefulness

for their daily work.

1. O 0 o 0O

coboboooooocooboocooobooOooooogoo
000000000 [Lee 97000000000 OODO
coooobcoooocobooboooooboobooooooo
cooobooooooocooobooooobooooooboooon
cooobooooooocooobooooobooooooooon
coooboobcoooooooooooboobooooboooon
cooboooboooooooobooooooobooooo
00000000D0000000 [Regli 00j00O0OO
010000000000000000000000O0
cooobooooooboocoooboooooboobooooboooo
cooood

cobooooooocooboocoboooOooooooon

cooobooooooocoboooooobooOooooboooo
coooboooooooooooobocooobocoooooo
cooooooobooocooobooooobooOooooboooo
coobooooboooooooobooooooooooo
cooobooooobooocooobooooobooOooooboooo
00000000000 000 [0 022000000
000000000000000000O00O0OO [Pahl
83,00 9000000000000 0OD00DODOOOOD
coooooooboooo
coobooboooobooooobooboobooogon
coooooobooocooooooobooOooooooo
coooboooobooocoboobooooobooooooboooo
ocoooooooOooo1l10oooboooobooboooboooo
coooboooobooocooooooboooOooooboooo



264

goooooooooooooobooa
(1) DOOoDOOC0O0O0O0O0O0OOoDOoOOoOOOO
0000000000000000 (0O 02a, Chan-
drasekaran 93]0
(2) DO0OD0O0OOOOOOOOOOOOOOODOO
000 (00D0000000) 000 [Koji 05]0
(3) DOoUOOOUODOODUDOoOOOoOOOOooO(oo
goooooooboobooooobooooooog
00000)[000 0500 020
(4) DO0D0D0O0OO0OOOODODOODDOOOOOOOO
0000000 (O0D0OoUooOooOoooooo
0)[Kunz 70, McCall 91]0
() DOOOODOOOODOOOODOOOODO
00000000 [Klein 93]0
(6) DOOOO0DOOOOODOOOODOOOODO
0000 [00 94]0
(7) DO0OO0ODO0OO0OO0ODOOOOODOOOOODO
goooooooon
(8) DUUOUDLOUDUOUDODUUDUUODDOODODO
goooooooooboooooooooooog
[Davenport 98]
doo000o0oO0o0ooO0ooOooooooooooo (o
00000)00000000o0oO0OoooOooooo
000 (1), (2)00000(@3)0(7) 000000000
D00000000D00000D (300000 (4)00
O (issue)0 O (position) 000 OO0 (5000 (6)00
0O0(7D0D00000000000(3)0@) 0000
goooooooboobooboobooooooooooo
(3)0000 (50(®)000000000000000
gooogoogoooo
00D000D0000D (1)0(2)D000000n
000000000000D000 [Kitamura 04)00 0O
0200000000O0O0OCOO0OCOOODOOOOO
gboboooooooooobooooooooogooo
0000000000 SOFASTOOOOOODOOOO
0000D0000D00000000000(3)D(7)0
goooooooboobooboobooooooooooo
gooooooobooboobooooooooooooo
O0000O0SOFASTOOOOOODOOOOOOOOO
0 (8)O0000L0O0UOoLOOooUoooOoooo
gooogboooobbooboboobooooooo
gooooooooobooboobooooooooooo
goooooooboobooboobooooooooooo
gooooooooobooboooooooooogoo
goooooooooooboooboobooobooooogooo
goooooooobooboooooooooooogoo
0000000000000 00 SOFASTOOOOO
goobooooooobooboobooooooooooo
goobooooobooboobooooooooooooo
gooooooobooboooooooooooogooo

0ooooooono 220 30 CO200700

00000000000

000000000000000000000000
0000000000000000000000000
00000 (20)00000000000000000
000000000 (30)0000000000000
000000 (40)0000000000000000
0 (p0)000000000000000000000
000000000 (60)0

2. JOooboboboooo

000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000 [Pahl 8800000000
00000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000001000000000000000000
00000000 [00 02a)0
000000000000000000000000
0000000000000000000000000
00000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000 whatD howD0ODOOO00D0000OD0
0000000000000000000000000
0000000000000 [00 02b]0
010000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000
000000000000000MO0000000
00000000000 10000000000000
0MO0000000000000000000000
0ooooo
00000 1000000000M0000000(0
000)0000000000000000000000
0000 100000000000000000000
0000000000000000000000 (00)
0000000000000000000000
0000000000000000000000000



gooooooooOoooboooooooooooboboo

& SOFAST — [74¥V—1
T IrMME  R&E O RSN ARIH)

265

EEX

- ax

TAYI—0

NovEorE guF\

FHERRE

< JOERHEAL >

o BiziEE
8 (DB FRE
%Eﬁ@Lﬁ E3E == .
T

01 0000000000 SOFASTOOOO (DDDDDDDDDDDDDDDDD

cooobooooooocooooooobooOooooooon
00000000O0o000oD (01ox0omo)oo
cbooooooooooboooobooo
coboobooooobocooboocoobooooooogo
cooooooobooooobooobcoooooooo
tooooooooocoooboooooboobooooboooo
coooboobcoooooooboooooobooooboogoo
00000000000 (00 02,00 0300000
000000 SOFASTOOOOOOOOOOOoOooon
cooooooobocoobooooobooa

J. Jbooboboobobobooobuobo
gooood

2000000000000 20000000000
000000000 (CoboOoo0)0DoOooUooo
0 (DOO00ooO0oOoooOoOoooooOoooooooo
000000)000000oO0ooOoUoOoooooo
coooboobcoooocoboobooooobooooooooo
coooboobcoooocoboobooooobooooooooo
coooboobcoooocoboobooooobooooooooo
cooooooooooboocoOobooOoooboooooon

cobobooooobocooboocooobooooooogo
coooboooooooooooooobooooooogoo
0000000 [00 02pj000000D00000O0OO
cooobooooooocooobooooobooooooooon
oo400000000CCOO0OC0COO0O0O0OOOOOO
cooobooooooocoooooooboobooooboooo
coooboooooboobocobooooboobooooooa

J1 O0Oooooooooooooooooooo

00000000000 (boooooobo)booo
0 (O000oo0O0o00)boU00oOoooUoDUOoo
coooobObOoooooocooboooOoboOooooooooon
coobooooooocooooooobooooooooo
coooboooobooocooobooooobooooooooo
cooobooooooocooooooobooooooooo
totoooooooooboooboOooooooooooon

cobobooobooocooboocooooOooooooo
00000000000000 [Davenport 98, 00 96]
coooboooobooocooobooooobooOooooboooo
coooboobcoooootcooboooooboooooo
cooobooooboooooobooboooobooooooo
coooooobooocooooooooooooboooo
coboooooooooobocoobooooobooa

cobobooooobocooboocooobooOooooooo
coooboooobooocooooooooooooooo
coobooooooooboooooooooooooo
coboboooobooooooboooobocoooooogoo
cobobooooooocooooooooooooooo
cooooogo
coboboooooboooboocooobooooooooo
coboooooooooooooooooo
eIJOOOOOOO
oO000O0OOOOOOOOOOOOOOO
oOd00OOOOOODOOCOOOOOOO
eI OOOOO
oO00O0OODOOOOOCOOOOCOOOOOO
oO0O0OO0OOOOOOODOOCOOOODOOOOO



266

01 00000000000 (oooooooo)

HiEs [ThoRE

Wl ey

il FRERES (RS ORI EREE)
S | e

T (FREERBRONER

oy [ENEH LE 20
o [ [P e PO

S| G BT e

Clenat  [WANE TR PalhE AR

V5 | et [rmodifod extermalized
ZAL | rkiRAEZSt [derived, published, submitted, authorized
fleipily el

ML ~IVIED)
BNYT 774 T4

[referjo, inspired

H O TR 71

Vot 2k A )

ZHRANEIET %

PP 5 50 it 53135 %

F15r 047 b Az

Bt hOBET I MER B

A%

Pl AT AR

S oL 72

B ORI ) A s

Z) AN

BEr D A ) AN s

B OHIC A7 B

Bz D L e BT

el

BEIEHE b A e S B

HDHDFHI % H

SRR DR 4 %

b2 %

S CAAD T 1 %

AT 771 €54

MEDRR TH%

Vol s P )

2

VB A s S )

s OB

BRI SDTHA VL a—

BRI T

A ARG 7 5 RTE

AT 2 T4 ET 1

HEOD D A
RET D

BROD b stk B
THIRDD B G HDTIE

ooooooooooort
0000000000000 000000D0O0
*2
000o0o0o0oo0o0o0o0000000000nonon
oooooooooooo0oooooo*®¥ooooon
0 [XTM 01, OWL, 00 990000000
e00D0ODDOO
o00D000 00000OOOOOODOOOOOO
gooog
e00D0DDODOO
0000000000000 000000OO0
goooog
oooooooooooo
000o0o00o0oo0o0000000000000000
000o0o0o00oo0o0oo0o0000000ooonoon
00o0o0o00oo0o0oo0oo0oo0o0o0000o0o0ononon

x1 O0000O00O00O00O0OCOOOOO0OCOOOOOObO
gooooooooooooOooOooooOoOOoOoboObOObn
x2 O000000000OOOOOOOOOOOOOOOObO
gooooooooooooooOoOoOoOoooOoOoOoOoOoooo
ooooooooooo

+x3 D00O000000O0O0O00OOOOOOCOOOOObO
gooooooooooooobooOoOOoOoOoobooOoOoOOoOooo
oooooo

0ooooooono 220 30 CO200700

cooboooobooooooboooooboOoooooboooo
cobtoooobooooooooobooooooooooon

0000 (00o00)00bO00mooooooooog

0000000000 SOFASTOOOOOOOoOOooO
ocooooooooooOOoOOOOODOODOODO 10
cooooocooooobtcOoboooboooobooooo
0000000000000 (boooooo)oooo
cooboooooboooooobooobooboOoooboooboooo
coooboobcoooboobooooooooobobooooo
00000000O00o0oU0o (Coooooo)ooo
oooooooooooob010000000ob00oon
cobobooooboooooobooobooboOoooooboooo
000000 Oo0oO0oOoooUoo (booo)oo
cmooobooooooooooooboooooooo
cobobooooboooooooobooboOoooooboooo
cobobooooboooooooobooboOoooooboooo
cobobooooboooooobooooobooooooboooo
cobobooooboooooobooooboOoooooboooo
tobocobomoooooooboboOoooooboooo
oooO0O 420000000
coooooooooobooooooobooooboooo
cobobooooooobooooooooboobocoooboooo
gcooooooooooooOoOoOooOOOODO 10000
cobobooooboooooobooobooboOoooooboooo
coboboooobooocooooobooboOoooooboooo
cobobooooboooooobooobooboOoooooboooo
coboboooobooobooooobooboobooooboooo
cooooooooooood

J2 000O00O00000ooooooo
SOFASTOOOOO0OOOOOOOOOOOOOoOo
cobobooooobooooooooooboOoooboooooon
cooobbooooooooobobooboboooooooo
coboboooobooooooooooboOoooooboooo
coboboooobooooooboooooboOoooooboooo
coobooooooooooooooboobocoooboooo
cobobooooobooooooboooooboOoooooboooo
ooooOoooooooOooooooOoooooloon
00000 10000 ®)Uuoooooooooooo
coooocooo
g§l100000000C0OOO
coooboobcoooboooboobooooobooooboooo
cobtbobooooooooooobobooooooooaoo
ooooooooooooz20000
02000000000 SOFASTOOOOOOOO
oooOoooboooOOoOoooooOoOoooos1000n
coobooooobooooooboooooboOoooooboooo
cobobooooboooboooooboooobocoooboooo
oooooooooooo 2000000000000
ooooooo400000000000000000O



gooooooooOoooboooooooooooboboo

(1]

267

(3]

o) :

f
. _ _modified @ published 1"

referﬁtg-"

ﬁéﬁﬂ%iﬁl:iﬁ’ 3iEE)

o

refer_to

= &
G, B
&

HEERSE D IR

O YO

BA  HB B FRIE
Rag  IREE KRR OIREE

pa 77 T B E S
' HRHEEDIKAE

BA  HB BRE FRIE
KEE REE KRB KR

v

02 000000000000

totoooboooooooooobooooooooooon
cooobooooooocooooooooooooboooo
cooooooooooo
020000 300000000000
010 AOOOOOOwWlOOO0ooOOoooooo Al
OO00UAOOQUOUOOOOOO BOOOOOOO
000000 A20000000000000A0O
O0o00o0oOoooBOO AOOOOOOOOO
Oo0ooo0ooBOOOOOOOOO B1O BO
cooooooooooobooocobooooooon
020 BOOOOOOOOOO B1OOOOOOOOO
ooooooooooooow200000000
O0BOOOOOOOOOOOODOODOODODOO B5
O0AOO0OOOO0OOOOO0OOOOOBeOOOO
030 AOOBOOOOOOOOOOOOOOOOOO
000000 ABlOOOOOOOOOO AOOB
coboboooboocooooooobooooobooooa
coboboooboobooooooooboobocoooooa
cobobooobobooooooooboobocoooooa
0 ABlOUOOOOOUOOOOOOOOOOO AB2
oooo
cooooboobooooooooobobooboboooooon
cooobooooooocooobooooobooOooooooo
cooobOobooobooooocoocooboboooooooon
cooobooooooocooooooooooooboooo
ocooooOoOooooOoOooooooooOo200000
cooobooooooocooobooooobooooooooo
cooobooooooocooobooooobooooooooo
cooobooooboobooooooboooooooa
g§2000000000000O0CO
cobooboooooocooooooobooOooooooo
cooobooooooocoooooooboobooooooo
cooobooooooocoobooooooooooooon
ocoooooooooooo soooo

010 COU0O0OO00ooooOo Alooooooon
coooboooooobocoooboooooobooooon
0c40000poOoUoooooooooooooo
coooooooboooboocoobooooobooa

020 COO0oOoOooOooooocc4o0oooooon
00000000o0oooooo (G5 Ce)o0nO
coooobcoooboOooobooooooOooooon
coooogd

030 cOOooOoOooUOooooOo cceooooon
coooboooooobcoooboocoooooboOoooon
OooOoooOoooooooo crooooooo
cooboooooobooobooooooboOoooon
coooooooood

040 ODO0O0OOOOOOOOOOOOO C3oOoOoOn
cooooooooooboooobooooobooa

cobooboooobooocoooboocooooOooooooo
cooooooboobooobooooobooOooooooo
cobooooooboooooooobooooo

4. J0oO0o0obOoboOoobooboboooon
HEN

oo0o0ooo3000ooo0oooooooooonoo
O000000O0SOFASTOOOOOOOOOooon
coooooobooocooobooooboobooOooooboooo
OO0 SOFASTOOOOOOOOOOOoOOOooOon
cobobooooooocooobooooobooooooboooo
000000000000000000000 Tracking
0000 Captwre DO OOOOOOOO
Tracking OO 00000000000 OOOO
Capture 00 0000000000 O0OO0O0OOO

coooogooo

Tracking 000 SOFASTOOOOOOOOOOOO

cooobooooobooocooobooooobooooooboooo



268

0ooooooono 220 30 CO200700

[1] [2] [3]

Q75

gfn\tﬁ‘wé g/ﬁﬁzm

[4]

) . authorizedI .

03 OO00OO0ooOOooooooooO

goooOoOoOoOoOoOoOoOoOoOoOoOoOoUOooUOooOoo
goooOoOoOoOoOoOoOoOoOoOoOoOOoUOoUooOooOoo
00000000000 SOFASTOOOOOOOooonO
ooo0ooouooooooooooooooogog
o0ooo0oooooouoooooooooooooog
goooOoOoOoOoOoOoOoOoOOoOoOUOOOobDUOOoOo
o0oo0ooooooooooooooooooogoog
goooOoOoOoOoOoOoOoOoOoOoOoOoUoooboUoooOoo
goooOoOoOoOoOoOoOoOoOoOoOoOoOoOoOobooooOoo
goooOoOoOoOoOoOoOoOoOoOoOoOoOoOoOobooooOoo
goooOoOoOoOoOoOoOoOoOoOoOoOooUooUooooo
goooOoOoOoOoOoOoOoOoOoOoOoOoOoUoboUooooo
goooOoOoOoOoOoOoOoOoOoOoOoOoOoOoOobooooOoo
O0000ooooooogoooooogoooooog
goooOoOoOoOoOoOoOoOoOoOoOoOoOoOoOobooooOoo
gooooOoOoOoOoOoOoOoOOoOOObOObDUObObDOo
O0000o0o0o0oooooooUooooooooooo
gooOooOoOoOoOoOoOoOoOoOoODoOoOO 2000000
o0ooo0ooouooouoooooooooooogoog
goOo0oOoOoOoOoOoUoOoOoOoOoOoOoOoUooUooooo
0000000000000 OTracking OOOOOO
000000000000 20000TrackingODOO0O
00 SOFASTOOOOOO0OUOOO0OOoOoOoOooooo
gooOoOoOoOoOOoOoOOOOoOOUObOObDUOOoDOo
O00o0oooooooooooooooooooooog
Capture 000000000000 OOOOOOOO
oooooO0oboOooooooboooboo3poooooono
goooOoOoOoOoOoOoOoOoOoOoOoOUOOoOobOUOoOoo
O00o0oooooooooo 1looooogooooog
00 Capture 0000000 TrackingOOOQOO OO
gdoooOoOoOoOoOoOoOoOoOoOoOoOoUoOoOoboUOoOoo
g0oo0oOoOoUooUooUooUogooooooooooo
O0o0oooooooooooooooooooooog
OO0O0000OO00oooooonO TrackingODOOO
000000000000 0000O0O0O0O0O Capture
goo0oooUooooooooooogog

02 000o0oOooOooOooo(@oooon)

S | TS

WEERAR T 7 A U (R EORA)
AT 7 AV (TR
F¥a x> FLANVEE)

FFE2X> e | BEEAER T 7 A ARIBIES B

BIET 5 Y W % 1 o

FFz x> M | BEEEA 7 7 1 e tOREE MiS B
WA 2 | Tzl 7 7 e hoatg 1 s %
FFE2X e | BEESAER 7 7 A VNS B

345 T A NRNET B

FFEz x> M |BEREMER 7 7 1k 7 7 1 IMZ) ¥ 7 %
[EHESalb 2 s %

FFE2 X e | BEEAER 7 7 4 VAN S
AP 2 |l 7 A RIS S

FFaA M | BGEHER 7 7 1 VAR REES B
HASEES b | T 7 1 VDR ES %

F¥a x> b

411 0000000O0oooooooon

TrackingO O OO Capture 100000000000
goooOoOoOoOoOooOooOoooooUooooooo
goo0oOoOoOoOoooOooOoOoUooUooooooo
0000000000000 Capture0 0000000
Oo000o0oooooooUooooooooooooo
goooOoOoOoOooUoOoOoooUooUooooooo
oooooooooooooooog

goooOoOoOoOoOoOoOoOoOOOOObObOObOUOoo
goo0oUoloooooooooUoooooooooo
goo0oOoOoOoOoOoUoOooOoOoUooUooooooo
goo0oOoOoOoOoOoOoOoOoOoOoOoOooUooUooooo
goooOoOoOoOoOoUoOoOoOoOooooUooUooooo
gooooOoOoOoooOoooooooUooooooo
gooooOoOoOoOoOoOoOooOoUoooUooooooo
gooooooOooooooOoOooOoOooOooOooOoo
oooo

000000000 TrackingOOOQOOOOOOO
000 Captwre 00 0O OUOOOOODOOOOOOO
gooooOo0opoOoOoOoOoOoOoOoOOoUOOOoOoOOoOon



gooooooooOoooboooooooooooboboo

5}
FSoEED LR fiey
= ED A L
77 TIARE D gﬁt?rfuﬂo)
(&) U2y EER

represented

(JR#E)
PEEERIHH D

B BRET L “;i C
HAEEET inspired K178
\_ mumx% BAMKEE

04 0O00O0OO0O0OODOODODODOOO (OO)

gooOooOoOoOoOoOoCOOoOoOOOOODOOOOOO
0000000000000 00000 Capture00 0O
go0oooOoOoOoOoOoOOOOoOOUObOObObOOoOO
goo0oooUooUooooooooOoUooUoooooo
O000oooO0o0oUoooooUoooooooooooo
gooOooOoOoOoOoOoOoOoOOOOOOObOOObDOC
00 Tracking O OO Captuwre 00000000000
go0o0ooOoOoOOoUOoOUOoUUoooopOooDoooo
ooo

goooOoOoOooOobo 400000 40000000
gooooOoOoOoOoOoOoOoOOOOUOObObOOOoOO
go0oOooOoooOoOo4000000000O0OODOOCO
go0o0ooOoOoOoOoOoUUOUOoUUOOD20C0O0CObOOO
go0oOooOoOooOoOoOoOoOoOoOO4000000OC
go0oOooOoOooOoOoOoOO1000U0OooUooooo
gooooOoOoOoOoOoOoOoOOOOOODOOOboOO
gooooOoOoOoOoOoOOoOOOOOObOUOOODOC
go0oooOoOoOoOoOoOOoOOoOOUOOOUObOOoOO
00000 TrackingOOOOOOOOOOOOODOOO
gooOooOoOoOoOoOoOOOOOOOOObOOOoOO
go0oOooOoOooOoOoOoOoOOoOOOODOOObOOO
oooo

jooobooOOoOoOoOooooboobobooooooOooon
go0oOooOoOoOoOoOoOOoOoOOOUOObOUOOOOOoO
go0oOooOoOoOoOoOoOOoOoOOOUOObOUOOOOOoO
goooOoOoOoOoOoOoooUooOoouooooooo

412 0000000000000O00000O00

coboboooooocooooooobooOooooogo

coooooboooooboooooboooobooooooon

cooooooooocoooooo

(1) DODO00DO0DO0OO0O0OOO0OOTTrackingO OO
coooo

(2) Tracking0 OO OOODOOOOOOOOOOOO
coboboooboobooooooooboobocoooooa
00 TrackingOOOO 200000000000
oooooooooooooo 200000000
cobobooooooooooooboobooooooa
coooooooooooboogoo

(3) DOOO0ODO0OOOO0ODOOOOODOOOOOO

269

gooooboooooooooooog
(4) DOOO0ODOOOODOOOODOOOODO
000 Capture 00O OO OO0
gboobobooboboooboooobooobooobooon
go0ooooooooooooOoooOooud Capture
gopooboobood
gdbooboooobooooboobboboboon
goooooobooboobobooboobboobooboo
gooobobooobooobobooobooooboooboo
gopooboobood
§1 0000000000000OO
SOFASTOUOOOO0OO0OUOOOUOOOOUOUoooO
Joob0dd0oOoOo0oooO0oooooooovliooooo
000000000 (05()000000000000
gobooboboooboooboboooooooboooboo
gboobooooobobooboboobobooooo
00o00o00obOoOOooooOv2000000000000
goooobooobooobobooobooooboooboo
000000000000000 20 (1000000
gobooboboooboboooboooboo
O00oUoUoouooooooo v200000SOFAST
000000000000000 (0 5(b)00000vl
goooobooobooobobooobooooboooboo
o0oo00oo0OO0Ov400000D000O0OOO0OODOO
gbooboboooboobooobobooobooobooo
SOFASTOUOUOOOUOOOOOoOOvsOOOoOoooo
00000000000000000000o0 20 (210
gooooboooboboooboooooogooog
o0o000oO0vsO0OOO0OODOOO0ODOODODOODOOO
000 (05(c)000000000000000000
gooobobooobooobobooobooooboooboo
000000o0o0oo0oooooDooooooo 20 3]
goooobooobooobobooobooooboooboo
gooooboooboooboboooboooboooboo
goooboboooboboobooobobooooog
§2000000000000000OO
gdboooboboooboooobooobboboboon
gobooobooobooobobooobooooboooboo
gooooooboboboobooobobbbooobooboo
gbooooboobobooboobooboobboobooboo
Joo0ooooOOooDboooOooooooooovioo
go0oooOoooooooooood viod SOFAST
000000ooOO00oDO0o0oooboooobooOoono v2d
0000000 (0 6(a)0
gdbooobobooboooobooobboboboon
O00O0OdSOFASTOOOOO0OO0O0OUOOOOOOuUO
goooooobboobooobooboboboobooo
goooooOOdv200000000000000000
goooboobboobobooobobobooboobooboo
000000v400D0000 (0 6(b))00000000



270

& SOFAST - 270510k
T 7rnp WEE BRW 94

D

@ﬁg/\gw, o

HEEDBRA
TrAN

87; 1IViRME
77‘&7 7AW

0ooooooono 220 30 CO200700

& SOFAST - [HR7AYZI H
T 7D SEE ZRY SOFW A
Dw & a#unsrm?

HREDERA
TrAN

535
77 'f}

U /7 ’é’
«xm 3y

Oos DDDDDDDDDDDDDDD(TrackingDD)

cooobooooobooocoooboooooboOoooooboooo
coboboooobooooooboooooboOoooooboooo

cooooOobocOooooooooooobooooboooon

000000000000000000000000
000000000000000 (06(c)00000D0
0000000000000000000000000
0000000000000000000000000
000000000000000 TrackingdOOODOO
00000000000000000000

0000000000 SOFASTODOODOO0000O
0000000000003 000000000000
00000000000 (060 (a)d(d)00 30 [1]0
[4000)00000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000 (0 6(d)0000000000
0000000000000000000000000
0000000000000000000000000
000000MO0D0000D0000viOOOoOo0O
000000V O0OO000000000000000
000000000

000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000

5. Ooooboboboooo

Oo00O0OO0O0O0O00O0O0000000oOooooD ad
hocO0OOOOOOODODOOOOODOOOOOODOOO
cobobooooboooooobooobooboOoooooboooo
cooooboboooooobooboboooboboooooooon
coboooooooooooOoObooOooooooooon
cobobooooboooooobooobooboOoooooboooo
coooogo

51 KfermOOODOOODOOODOODOOOOOOOOO
oo0ooooooooooooooooooooog
00000000 [00 01, Hayashi 03|00 00000
gdoooOoooOooOoOoOoOoOoooOoOoDODODO
O0o000oooooooooooOoooooooooon
000000000O0o0O0oooooooon Kfarm
ocooooooo
KfermDOOOOOOOODOOODOODOOOOOODOO
000000 K-granary OO OO O200000000
O0—CO0000ooouo KfieldOOOOoooooo
O K-ranch house—O O OO OO0
KfieldOOOOOOUOOOOOOOOOOOOooO
O00o0o00oooooooooooooooooon
O0000oooo0ooooooo K-ranch houseO
O000o00oooooooooooooooooon
000000000000 00004dK-ranch house O
Oo0oooooooooooooood
K-granary 0 Kferm 000000000000 0OO
O000o0oooooooooooooooooon
o0dodooooooooooooooooooooo
O00000000D000K-granary 00000000



gooooooooOoooboooooooooooboboo

& SOFAST - RT0JxI H

T oriMp REE BN 9eRW AMIH BEE
D& H amnsvm®

271

& SOFAST — [ﬁ}!ﬂ]/ -7 H

HRREDBRA
TrAN

HEEN AR
AN

YO e sse 5w oorsw Maw - 8
bzl

CEEMEFIhD) HENZE (EEMEFN) &
®m<T BT
mAHS AKX

admE nm?

& & !
S

hUYHESR 1 2N

-

J

- mEre: ) (@a ‘
LAl g C 2 ) C )
(amm) nﬁfj\sma-) PERAR B
am o

s

*B&ﬁ%ﬂi&u

T7MIVE
RETS

Z74AI%E
BT

(d)

06 0D00DODDOODODODODOODOO (TrackingOO)

gdo0O00oO0OoO0OoUoOoUOoOoOooOoOoOoOOOoOOoO
gdo0O0O0oO0OoO0oOoO0oO0OOO0OO0OOCOOOOOOoOoo
gdo000oO0OoO0oO0oO0oO0OO0OO0OO0OO0OOOOOoOoo
godoooooUooooooUoooooooooooo
gdo0O0O0oOoOoO0oOoO0oO0O0OO0OO0O0OO0OO0OOCOOCOoOnO
O00ooooooooooooooooooooooo
000000000000000000D000 [Hayashi
02 0000000000000000000K-field /
K-ranch house 0000000000000 OOOOO
goooooooooo

ooooooooo KfemOOOODODOOOOODOO
O00ooooo0oUoooUuooooooooouooo
SOFASTOUOUOOOOOUOOOOOOOoooooon
dOo0oUoooooOoooooooouooooooooa
O7000000000C000C0D0OO000O0O00O00O0O
0000 KfermODOOOOOOOO KfieldOOOOO
d00o0o00oooOoooooOooOoOoOoOoOoOooOOoo
do00oo00oU0oUouoooooooooooogoo
go0oOooooooooooo

07(00000000000O0DO00O0ODOOOODO
oooo3000200000000000000000
gdo0O00oO0O0oO0oO0oO0O0O0OO0OO0O0OO0OC0OOOOCOoOoo
000o000oo00oooOooooooo 7(hyoooo
gdo00O0oOoO0oO0oO0O0oO0O0OO0OO0O0OO0OO0OOOOOoOo
gdo0O0O0oOoOoO0oOoO0oO0OO0OO0OO0OO0OOOOOCOoOoo
go0O0ooO0oOoOoOoOoOoOoOoO0OOO0O 2000000
000000 3000oooooooogooooon
00000000000 (0 7(e)Doo00oUOoDO
gdo000oO0O0oO0oO0oO0O0O0O0OO0O0OO0OO0OOOOOCOoOoo
go0oO0oO0oOoOooOoOooooooo

do00d0o0O0OoUooUoUooooooooooa

00000o0o0oo0o0o0oooooooooooooo
00000000o0ooO0oo0oooooooooon
O00000000dooooooooooooooon
000000000000 oooooooooooon
O00U0o0o0o0dooooooooooooooon
000000000ooO0ooooooooooooon
O0000o0o00oooooooooooooooon
O000C0OO0O0o0O0oOoUooOooo4000 50060
00000000o0oooooooOoooooooon
0000000000o0ooo0ooO K-granary 00O
goo0oOooooooo3gouo 200 30ooooo
O00oooooooooooooo
K-granary 0 O O Apache Tomcat OO0 OO OO0
0 K-field/K-ranch house 0000000000000
O000OSWI-PrologO OO OOOOOO0OO0OOOOOO
0000000040000000000000000
O0000000o0oo0oooooOoooooooon
00 7(c)00000000O00DDOO0ODOOOOODO
00 7(c)000000000SOFASTOOOOOOO
O00ooooooooooo

82 0000000

000000000 (0D)D00o0oOooo SOFASTO
coooboooobooocoboobooooobooooooboooo
coooboobcoooocooobooooobooooooooo
coboooooobooooobooocoooboooooooon

000000 SOFASTOOUOOOOOUOOooOooo
coooboooobooocobooooobooOooOooooboooo
000000 SOFASTOOOOOOOOOooOoOO
coooboooobooocooooooobooOooooooo
00000 SOFASTOOOOOOOOOOoooOn



272

i K—field — #i—hA—/1U—2006_04_23

0ooooooono 220 30 CO200700

SA=1VE FO —:
File Edt View Window Help nln'i'lﬂ*g:ET“/o)
DsH S et
i (a) E i LA—7—2006 04 23 |real@368.sva | x| ¥
e . o
. 71-2006_05.05 - (c) BEHBREROBE 7 7_1’ )b#;%ﬂi?)
- —2—2005_05_09 Sk

—A—51—2006_05_15
—LA—71)—2006_04_01
ZEFES w—LA—71)—2006_04_19

d—b—3—

I—E—%
J—E£—*—5—2005 05 12
kb

=L

rsion_updated_fron

(N /AW
BFRFIIFZRDAEZIR

F¥axy b&ses4rng

7L OIS
[FRo70 =]

SARIL
[ohyDELER
o | Zz1nmmEE o vrL

=3 R—bA—Tl—
B 00
BEEFEH ' B sivEs EET?D 006 O -
H—LA—HU=2006 0| FHTSTEEETE .
AT EEmnEAAE EHTE EiaFR P FAE
Organizational Intellect View 77{“,5{(:57\%35 INE
® hayashi — HEUS i 2<%
] categoryl < il p=
—LA—1—2006.00  EEEEGHE v
= ® takeuchi ﬂﬂﬁﬁt
- @ w"—hLA—hl— N
#3079 2 L ERARHTE

» |c ana o
FR2AVMDAFRE FHaivrOBREMN
® B = © FRI-ER

Vb C REOEH

[V S—hI=£BE®RIIT

8 ThoeErd s i Eiﬁ% \
LEvEPY B« (b) =<3 ant
. arm

] | = a—
e | e =%

¢
+DRIDIELE

236

= : T
{7 Fbo T

Ribibox
va_distribute

‘ i BEFTE IFHCHETE MFAEMTS FEERDD

>
HE~DRE [ F%asoraE

EX oz

CEXRIE

ONLINE p _ o |

07 00000000DO0DO0OO (KfieldOODO)

000000000 7(c)00000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000000
000000000000000000000000
00000000000D00000
(00 1) 00000
0D0O0D0O0SOFASTOOO0OO0O0O0O0O0O00O0DO0
00000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000000000000
(00 2) 0000
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000000000000000
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000
(00 3) 000000000
000000000000000000000000
0000000000000000000000000

toboboobooooboooooooooboobcoooboooo
cobobooooboooooooooboOoooooboooo
cobobooooboooooooooboOoooooboooo
coboboooooboooooocoooocOoooboooo

coooboobcoooboooooooooboooboobooo
cooboooooboooooboooboocOoooboooboooo
cobobooooboooooobooooboOoooooboooo
coboboooobooobooooboobocoooboooooo
coboboooobooooooboooobooooooooo
cobobooooboooooobooooboOoooooboooo
cobobooooboooooboooooboOoooooboooo
coboooobooooooocooon

coboboooooooboooooobobooooogo
cobobooooboooooobooooboOoooooboooo
cobobooooboooooobooooboOoooooboooo
coboboooobooooooboooobooooooooo
cobooooooobobooobobooobooobooooooo
ooooooooooooOOoOoOOOOOOOO0O0 20
cobobooooboooooobooobooboOoooooboooo
coboboooobooocooooobooboOoooooboooo
cobooooboobooooooooooooo

83 000000ooooo
coooobcooooobooooooboooboooo
cobobooooobooooooooooo
coooooooooobooooooobooooooo
coobooooboooooobooobooboOoooooboooo
cbooooooobocooobooboobooooooooon
cobobooooboooooobooobooboOoooooboooo
coooobocooooobooOoooooooboobcbooOoo



gooooooooOoooboooooooooooboboo

8{’5&75 81@75 2

authorized o
>

273

derived modified

9'-1—7 ______

NRE

HR8A
AR

@

7
TEER 34
A -

derived

HETLILE

Azt BRF1—-TD

l/tj.—

gfﬁﬁfc‘d' %

R
(kD)

published

..@25.&@91@1.@9‘@_; { aulhonzedl .—H
65F

RIREREBEOHE

nEETZw

TUUERE
SMRRE

08 ODO00O0OO0OO0O0OO0O0OO0O0O0O0O0O0O00O0000O0

cooobooooooocoobooooobooooooboooo
cooobooooooocooooooobooooooooon
cooobooooooocooooooobooOooooooon
coooboobcoooocoboobooooobooooooooo
coooodgd

oooooooooooooogooooooooo
00 10000 NODODOOOOOO (oo N2oDOO
000 N3) 7000000 00O0O0ooOOoOoOooooo
NiooooooOoOooooOooOoOooooooooo
oooooOoOooooooMOO 300000000
o0oM20000000000M200000000
OPpP30000000O00OO0O0OO P20000O KS4
oooooo0ooooooMOOOoOooOoOoOoooOon
00000006000 KOOOOOOOOOODOOO
0000 (D00 KIoOooOOO0O KSs4)ooooooo
00000000 SOooOoooooOooOooooooon
KoooOoooooooooooooo

OO0 SOFASTOOOOOOOOOOOOOoOoOoO
O000ooO0o0o0ooo0oooooooooo M30O
coooobcoooocooboooobooboooxogo
cotooooooooooboooboboooobooboobooooo
(1) DO0OO0OO0DO0OO0OO0ODOOO0OOO0ODOOOOOOO

coboboooboobooooooooboocoooooa
coboboooooboooooooooon

(2) DO0OOODOOOODOOOOOOOOOOOO

00000000000 00oooOooooO(xoo
0000000000ooooooooon)

(3) DO00O0DO0OO0OO0OLOOOOOOOOOOOO

coboocoooood

coboboooooocooboocooobooooooogoo
coobooobooooobooooobocoooocoooooon
OO00oooO000s2000030000000000
cooobooooooocooooooobooooooooo
cotoobooooooooooboOooooooooooon
coooboobcoooocoboobooooobooooooooo
coooboooooooooooooobooooooogoo

cooooooobooocooooooobooOooooboooo
Ooo0oo0ooOooO00oOooOooboOo0oooooOs200
O020000000000000000000000O
cooooooooooooocooon

coboboooooocooboocoobooooooooo
coooboooobooocoobooooobooooooooo
cobobooooooocooooooobooooooooo
ooooo

6. 0 0O 0O O

000000000000000000000000
00000000000000000000000000
000 CADOOOODOOODOOODOODOO0O0O00O0
00000000000000000 (000 05000
00000 KIEFO CAD/CAEODOOOOO0ODO
00000000000000000000000000
0000000000000000000000000
00000000000 00IBISKunz 7000000
Oissue 0 0000000000000000 ISSUE(D
0000)0POSITION(D 000 0)JARGUMENT (O
00000000)0000000000000000
000000 ISSUEDOODDOOOOONDOOOOOO
00D00000O0POSITIONODOOOOOOODOO
0000000000000000000

000000000000000000000000
00000000 (000000)0000000000
000 (0000000000000000000000
000000D000000)000000000000
0000000000000000000000000
0000000000000000000000000
00000D0000000000 SOFASTOOOOO
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000 SOFASTOOO00O00DO000000



274

000000000000 00000O000000OoO
oooooooo

00000000000 0000DDDOoOoOoooo
oooooood KfermODOOOOOO KfarmO0O
000000000000 0000000000O0ono
000000000000 00000000000oo
000000000000000000000 3004
000000000000 0000000000onoo
OOOSOFASTOOODOOOOONODDOODOOOOOO
000000000000 00000000000OoO
000000000000 KfermO0ODOOODOOOODO
000000000000 00000000000oo
oooooo

00000000000 D0000O0DDOoO0Oooo
000000000000 0000000000000
0000000000 000000D000000noo
0000000000000 0DO0o000oooo
000000000000 00000D00000000
0000000000 [Koji 050000000000
000000000000 00000D000000oo
ooooooooo

00000000000 D0000DDDO0O0O0ooo
000000000000 00000000000OO
0000000000000 100000000000
000000000000 00000D000000oo
000000000000 00000000000oo
000000000000 00000D0O0000ooo
000000000000 00000000000OO
0000000000000 0000D0D000000

O O
cobooooobooooooocooobooooooooo
cooobooooboobooooboooooboOoooooboooo
coooooo

o o o oo

[Chandrasekaran 93] Chandrasekaran, B., Goel, A. K., and
Iwasaki, Y.: Functional Representationas Design Rationale,
Computer, Vol. 26, No. 1, pp. 48-56 (1993)

[Davenport 98] Davenport, T. and Prusaki, L.: Working
Knowledge, Harvard Business School Press (1998), (00 O
0 0000o0ooOo0o00ooOo0oUOooOoOOOoOoDOoOODOO
2000.)

[Hayashi 02] Hayashi, Y., Tsumoto, H., Ikeda, M., and Mi-
zoguchi, R.: An Intellectual Genealogy Graph Affording a
Fine Prospect of Organizational Learning., in Cerri, S. A.,
Gouarderes, G., and Paraguacu, F. eds., Intelligent Tutor-
ing Systems, Vol. 2363 of Lecture Notes in Computer Sci-
ence, pp. 10-20, Springer (2002)

[Hayashi 03] Hayashi, Y., Tsumoto, H., Ikeda, M., and Mi-
zoguchi, R.: Kfarm: An Ontology-aware Support Environ-
ment for Learning-Oriented Knowledge Management, [0 O
ooooooooooooo, Vol 1, No. 1, pp. 80-89 (2003)

[0 03 OO OO,00 00,00 D0O0ODOODOODOO

0ooooooono 220 30 CO200700

0ooooooo,0ooooog, Vol. 18(2), pp. 114-118
(2003)

[00o01] 0DOO,000,0000,00 00000000
oooooooooooooooooooO0, 0000000
0000, pp. 19-26 (2001)

[00 02a)] OO 00,00 000000ODODOODOOOOOOO
oooooooooo0,bo0b0o0000, Vol. 17, No. 1, pp.
61-72 (2002)

[00 02p] OO OO0,00000000000DO0ODOOOO
ooooooooooooooooooo00, 000000
0, Vol. 17, No. 1, pp. 73-84 (2002)

[Kitamura 04] Kitamura, Y., Kashiwase, M., Fuse, M., and
Mizoguchi, R.: Deployment of an Ontological Framework
of Functional Design Knowledge, Advanced Engineering In-
formatics, Vol. 18, No. 2, pp. 115-127 (2004)

[Klein 93] Klein, M.: Capturing Design Rationale in Con-
current Engineering Teams, Computer, Vol. 26, No. 1, pp.
39-47 (1993)

[Koji 05] Koji, Y., Kitamura, Y., and Mizoguchi, R.:
Ontology-based Transformation from an Extended Func-
tional Model to FMEA| in In Proc. of the 15th Interna-
tional Conference on Engineering Design (ICED ’05), pp.
323-324 (2005)

[Kunz 70] Kunz, W. and Rittel, H.: Issues as elements of
information systems Working Paper, Berkeley (1970)

[Lee 97] Lee, J.: Design Rationale Systems: Understanding
the Issues, IEEE Expert: Intelligent Systems and Their Ap-
plications, Vol. 12, No. 3, pp. 78-85 (1997)

[00 02 OO OQOL,00 00,00 0,0000,0000
ooooooooooOoooooooooobooooO0oon,
00ooooooo, Vol 17, No. 1, pp. 94-103 (2002)

[McCall 91] McCall, R.: PHI: A Conceptual Foundation for
Design Hypermedia, Design Studies, Vol. 12, No. 1, pp. 30—
41 (1991)

[00 99 0O0O0O00,000,000000000O00DOO
00,0000000, Vol. 14, No. 6, pp. 1019-1032 (1999)

[00 02] OO OOO,0000,00000000D00DOO
ooooooooooooooooooOooOO0O0O0O0O0DoDO
00o0,000o00oo0o0ooon (2002)

[000 05 OODO,0000,00000000O0O0DOO
ooooooooooooooooooOoO, 00000000
0, Vol. 20, No. 1, pp. 11-24 (2005)

[00 9% 00 000,00 D00O00O0DOO,000000
O (1996)

[OWL] OWL: http://www.w3.org/2004/OWL/

[Pahl 88] Pahl, G. and Beitz, W. eds.: Engineering Design -
a Systematic Approach, The Design Council (1988)

[Regli 00] Regli, W. C., Hu, X., Atwood, M., and Sun, W.:
A Survey of Design Rationale Systems: Approaches, Repre-
sentation, Capture and Retrieval., Eng. Comput. (Lond.),
Vol. 16, No. 3-4, pp. 209-235 (2000)

[0094] OO0 O0OO0,00 00,00 000000DOO0ODOO
ooooooooooooooo,000000, Vol. 60, No. 3,
pp. 422-426 (1994)

[00 9] 0O0O0OO0,00 DO0000O0OO0DOODOOUOOO
00oo0ooOo,0o0o0ooa, Vol. 56(6), pp. 964-968 (1990)

[XTM 01] XML Topic Maps (XTM) 1.0 Specification (2001)

coooooooo cooo

20060 90 130 OO



gooooooooOoooboooooooooooboboo

—0 0O 0O 0O

00 0mooooo

2002 00000000000000000O00OO02004
00o00000000000000000000000O0
000o00000000000000000000000
o0o0o0o00000000000000000O0O0O000
000o00000000000000

00 0mooooo

2002 00000000 DOOOOODOOOOOOOOOD
2004 D0O0O0O0OO0OOOOOOOOOOOODOOOOO0O
00000000000000000000000000
o0o000000000000000000O0O0000
O0o0000000000000000000000O0
oooo

o0 0moood

1991 0000000000000000001993 00
000000000000000000000O0O0O000
00000001994 000002003 00000000
00000000000 000000000000000
000o000000000000000000D0O0000
0000000199 000000000 1000000
00o0o0o00000o0oo0

O oooooo

1998 00000000O0D0OO0O0000O0ODOODO20000
000o00000000000000000000000
0002003 00000000000000000000
0000000000000000000000O0000
00000000002005 0000000000000
00o00000o000000000 (00o)ooooooon
000000000000000000000O00000
00000000000000000000000000
0000000000000000Intl. AT in Education (IAIED) Soc.,
The Asia-Pacific Society for Computer in Education (APSCE) O
ooo

oo Moooo

1984 00000000000198 000000000
00000000 1989 00000000000000D0
0000000000000001991 00000000
00000001997 0000002003 0000000
00000000000000000000000000
00o0000000000000000000O0O0000
0000o0oo0ooooooO0oO00o0 10000000000
ooo0ooo0O0O000000000000000O000O0
00000000000000000000O000O00000OOO0O000O0
0000000000000000ISO/IEC JTC1 SC36 WG2 (D0ODOO
ooooooo)ooo

00 Ooomoooo

1972 0000000000000000001977 00
gooooooOoooOoooOoOooOoOoooOooOoOooo
000000001978 000000000 ODOOODOO
1987 0000000001990 000000000000
gooooo0oooOo0oooOoOooOoOOooOooOOooooo
OooooOo0ooO0o0o0oOo0ooOoOooOoOo0oooooo
0000000000000 00001985 0 Pattern
Recognition Society 00001988 00000000
000001996 000000000 10000000001999 O ICCE99
Best paper Award02005 0000000000000 00OOO2006 00O
00000000O0ICCE2006Best Paper Award 000000000000
000000000000000000000000000000 Intl. Al in
Education(IAIED) Soc. President,APC of AACE President 0000
00000000000 0Semantic Web Science Assoc. Vice-PresidentO
0000000000000 00000000000AAAIL IEEE OOO.

275



