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Although the importance of recording design rationale has been recognized, it has not been widely accepted in
practice. This study aims to overcome the capture bottleneck of design rationale by employing computable design
rationale representation. In this paper, we present a design rationale capture system DRC based on Argumentative
Design Rationale Framework (ADRF), a computational model of design rationale based on a formal argumentation
framework. We report a user study in which we had subjects describe design rationale with DRC in order to
evaluate the expressiveness of ADRF. The results show both merits and limits of ADRF in exrpessing design

rationales.

1. FAMNE
KEBL - HES AT L OFE - W& - EHAMRICBE 229
2L, BREOH T AT MCET AN oA &N

TWARERDHD. VAT AICET 2 EHERFHKO— “DJ: L

T, #&#tEK (design rationale) B b5, & EK
FEFCTEVWORGERSEMT 28 ICEETHDL Z L) él%
THLHD, BEFUEDO T ==X ZB W THERER Y AT L%
AR5 DI,

BETEXNEE RGO~ Th 5 2 LR S L, Hx
TRBFFEN 72 ST E 728 [Moran 96), BUGIZER W TR
ik L, EHTEHALT LHIASEL L TRV ONR
Bk THD. ZDJEKE LTE, 1) REtERZRLET 53X
FRAEWZ & (A R), 2) fLidE LT AIRBI R R 5
NRNZ & (IR, 3) fidke L TR L THAZRIEH
DEELWZ & (REIRIRNR) FRZT bisd. Fig, 1)L
T, RAEMORBEDO IR POFSIZONTHRESNTND
[Conklin 91, Buckingham Shum 94, Shipman 99].

AHFTEIE, ﬁ‘%T% REFBERERBIC L 5RO
M EEE, FRIZESRE 1‘M.5%ﬁ§1%0)7|‘“ﬁ‘ﬁ%§0)%
Ko His LTb\é. AT, Fak LREIEXR B O
#7 Argumentative Design Rationale Framework (ADRF)
[Nk 05, Kato 05] IZEE DU VeiRGHEIRIER SR S 27 4 DRC
{ZDOWTIR~, DRC O—#DFEREA ZEHL L7z DRCO & Hv
Tea—FERIZOWTHET L.

2.

Argumentative Design Rationale

Framework

Argumentative Design Rationale Framework (ADRF) I
Sartor HIZ X BimaEOMEA [Sartor 93] D 1T, /XTAI%

2B DY AT KBERHT WS A ER A ER L, B
_mﬁil_ﬁifééio_bt%®fké.UT,MMW

WEAESE: N R, I ROEEATIEEAE, T 184-8795 AURUHD
NG TTE AL 4-2-1, 042-327-5603, 042-327-5295,
ykato[at]nict.go.jp
AT L EHHEOFEMIC W TiT [Blanchard 98] @ Section

2.5 BRI,

*1

DREIEIZ DN TIRARD .
SRS,

ADRF (28U % BR DM ORISR Z X 1 12~
FICOWTHHAT 5.

#%E11HHE (Design Concern) ikatziE®» 5 LT,
OYET 2 T BB DB HHIH.

FERBLC OV T [INAE 05, Kato 05] &

LI, %A%

MEt&E L, Mo

%5t=E (Design Option) &2MEHHEIZOWT, KFOEH.

T8 hﬂ“ (Performance Measure) fTCmREBREIC LV EINLD

RFTRIC OV T ORBI I MEREFEIE.

B (Evidence) & 2RI EVFFEDMREIRIELFF> TV LD
RZ 52 2 Bl5e, MHT-CRBRORR, CHE.

BEEE (Design Critoria) WitI=if) 5 Mo WD LD
222kl 2 AR . MERE RS T N BB b D AT

#IUF (Judgment) FFFEHECHT BTSN T, #AFHE
ST 57 LAV i D A 7

HIES (Stand Point) itk 525 I, 2ol

BRI ONARERE EDO XY ITMIRT 5002 ko TE D> T
<% I%EH’ME HLDOTHS. %’Eé‘k&; 2.3#! DT FE e 1 X B 2R R O
YO T oD P | @Mﬁu% SR O BB Kk
B et 5.
3. HITERERF/XZIEVRATLDRC
AHEITHE, AifiCib~7z ADRF (250 < 3 FHE AR

VAT A DRCIZDOWTIHRRS.

ARBFFEOINXF R FTRE AR G RN ERZ EAT D 2
LV, BEHEEICH U CERENERI A RIS D 2 LI L DN
REeFELL, RFIENOBEZEETLZZLTHS. DRCO
HWIIERFHIBT 2 AL L, T LT ATEERRFHE
KZHL ADRF IZ X 5% EXOF®R, ADRF IZHS <G

2R D RHZR & OEEE IR T 5 2 LIz kv, BEEK
DR G ERBT D52 THD.

DRC X7 vy =7 M AFEVEHRI AT A& FRICHHEX
BT AT LRSS, Ty M AT YEHYRT
L E T ERRNCITRR G SHm OB ER, REMRET OB, METIc



The 20th Annual Conference of the Japanese Society for Artificial Intelligence, 2006

R
=

BEES PEREFE R ARE TR
—>| m(o1, x1) | col, y1) |
[ ] o m(o2, x2 ||:'> [to2,v2 ||:>
03 | :IIm(OS x3) | #ffl | c(03, y3) | f] it
el I-I

T

. 4

1: Argumentative Design Rationale Framework DA%

B9 28k, RBROFEEST —%, REERLET, EBEOR
FHEARIEEOT THREYC, FIEDE L THTL 2BERT —
RSB AT A THS.
DRC TIFRFERES SRR L LT (1) Mg s LT
PXE"‘L*SE@HE&% 2‘%7", (2) pXu‘l'ir..%fﬁJ kA7 nm ?‘/:1:7
h AE Y OFRLIFT, (3) mBHEmIC & 2R FHEFROFHE, ©
3OEMEL TS, AMETIIINETIZ (1) 25KBlLT7
DRCO #[HFE L, #hikT o2 —VEREB 2ol
AR & L CORGHERR O - FoREEOE R, &FF
OIMREEZRHBREBIHEI TV AT AIZANILTHL D
2RV, GG s U CRREhRR 2 ST LIch D,
LS SN TG XGRS & L TR kT 2 o kb,
uxp+ﬁ> EZETHATED, BENE Y Z2WEFTIE 2V E 9,
ﬁ%_ﬁbfa#ﬂ&%ﬁﬁbi<¢éw%ﬁ%ﬁéﬂé

B4 2 (24 [EI%E4E L7 DRCO Ojifi % 7§ DRCO (X ADRF
CHES SREHRERZ R - WHT L7 0OMEEZ AL TV 5.

MBTEE Z &, BREHE, VEREfRRE, GREHEE, ke AT
%,%ﬂ%@%%@ﬁ@%%%y)~kbfirﬁé(I2T
). W7 N—7 BT 22 —FIER URHEXRT — % %M
B, mETEDL 9o TEY, REHF—LNTHIERE
HETHOOMEEZREEL TV D,

ES

AHiTIL, ADRF I L 2#GFHERORE ) ZHM3 5 BT
fﬁ:@otmﬁnlkﬁ%%_owffmé

4.1 H®8

RE B 25 . DRCO #F|H LT ADRF 124
SOTHHBEREZHRE A S, #iFERETLRT 2012
ADRF B+ RBE 26 L0520, 22— 0EfMER<
L9 B Z LR TE DD ERGET .

4.2 A&k
%%ﬁ_,MKm%ﬂmbfa%mh oI OW
BB E AT &%, RETEKONES ADRF 0%
Iﬁjﬂ:ob\f@?"//f b, BIOA X Ea—%2F LT
WERFIL 24T, WL ERYNE, HiaesH LR o5
AFEETH Tz, WREDFEERFTOREE LTHLBI 2>
:ﬂ:'l?ﬁ*%%@gﬁﬂ'&:%/jb\f, BREFHICHRF LZEHB I DWW T
DRCO W TR BRI Z TR X7z, 728, 2 ANid—H ok
FHZERD A TZOTIER L, FNENBORFEB o7z,

4.

FrAME REE FRM BBHE  FIT-E WD ANIH

«$ GOBBE

Desien Rationale Capture System

ECE X

Prajest: hunar
[Top] GA#RARE1RAE 1 [Losout]

HEWE

#EEED 8 AT—ER closed
"= FVa—LOEEAE

BHARN

ESHR

Uk

=3l ez =zl

SHH
EHH

SatEE
TR ITEFEICHR 200 — iR R ARHRL TV U SLTUEAL .
SREtE

R

FFE

HlH

V2 —IOEBERE
v E2A~-2IL-2
- [FER S (EHEA )
- GF %
b [hEak] $EATERERE = &S
b GFE B IR B - @
v R GARER ATV
b CFIHR] 5 (T4
< [EloTueLm
v [FIER] 35 (3
v GF] RS R =
v [l ERERE - o
R 5
- GRS IEY  #REE- O
w [ B = O
[E#] =%

SRS HUEESE - &5

I

|

X 2: I BHMESLIES 25 2 DRCO OFE. B -
i&d@ﬁ ZBT A EWAS, Wi NI IMREEE 2OV T o
REBRNY U —L LTEREINTWNS

4.3 #R
2 NTADET 19 fFoRFERICOWTRE Sz, AN
\ZEE L7 BRI R A~ 10 E%EF% ETHY, BREEA 157

DH30 iR, BLIEZ LI,
5. &R

AEHTIET v — b B LS V% Ea—Dh CHBRE I L5
b=z Ay &2 IEC, ADRF OFE B LR DRCO DA
PR OWCgm T 5.

5.1 ADRF OXRIRAH
ADRF TIE, BEFHEEIZ OV TRUISE
HEFEIE, RREHLYMEICRIT 2R, k;om%m&#m%ﬁx
5%E&ﬁofwé ZOREEE, REHENEZ LN TSR

BT, il LOU‘TH:ﬁﬁLTJ:IZ’\ém VTG, —7,
FEFHZBWTIEH HDET NV EIE L CGRHEORER N EE 2D
FEHRHRBRELTEHATIZ NI HD. Z0Xk >G4
BHOBHEL LT HRTIERWOT, ADRF OFHTIX
FLIR LAZ < W E PR 1R T 5.

ADRF Tl FHEOMERERE Z 3Hl ORI & L CREik 35
28, FERIERGHEERE CIT L b, MEEERET RS I ErER) 72)
WHZHESW TR ZHED D Z L BNEL, TD X H B TOR
FENELBTD2OIEFHLWER T, EBREO— N3l
NRTWG., EEMRRGFEECHIT, BT x 7T LT
DEINCHREADETEL ZLITESTH LN, EMR e
M%%kbf%ﬁf%:kﬁ%ﬁ%%bw:&’tlTékm
DD, BRI EEOTRITIE, BRI ORISR ITE
~OENE EBHIZ, HIRE, REOMREELRDLNS.
A SHRSCHE & LT, BN HOIEEIZ W T O HEH &
WEEL, A hrU—E LTHRR LT D EI2LY, ZoME

WERRE 52 ThD



The 20th Annual Conference of the Japanese Society for Artificial Intelligence, 2006

XHHBEfMLSND L DI
BcxplEBZONS.

ADRF TIERd A EE LWEREHER E LT, #mEic L
ARBLE 7 & D22 ﬁm@#ﬁ#@%bf<ém##éf6ﬂt.
FO XD REFHTIE, REMRHWZ TICRFERE >0

T, REMEXE U CHBIANICERT D Z L ALV & R
BANTWES, 2TORFERZ— O@ﬁ&rmoma_ [y
HChY, ZEEIRARHIETASEE S R EHERICE LT, CMD@
PERIEZ G BRI E L TRl 2 LR L L MAEDLE D 2

IR DR L T MR D 5.

5.2 DRC OERMH

AEOERIL, FENETK T L TOLRTERZ AL SE
LV HDThole. ERETHDA V& E 2 —TCTHRED
— AL, EFHEP T AT LAERMAT S Z LR HRIE, #&E
OB ERITIETRD VI AT LT E — T S
FITHETIENTE, BT T THhD LR TND.
ADRF &9 A, BEHEfR A HE L TR -0 Ofaét
LN ENIRENTEEEAD.

F7, BEOBRFFIL, REHBRICESWERERRET
FoTNAHZILICKY, BORHAENBBIZTEHIXFTTHD
Loax s rRELN=. ADRF 7 ny=7 FAEY VR
F L E DB L DROBIEITSBORETH .

ANUR ) RN GRS S22 RAES

6. LIV

AT, Rkl L 2R FHENFBLOM A Argumentative
Design Rationale Framework(ADRF) WZHDW T g n.éé
BB AT 5 DRC 22Tk, DRC O—EBOHEHE
BLL7- DRCO # W ir 2 —HFERIZ O W THE L.

FEOFERNS, ADRF 12XV 5EikC & 53 dtE X O
DR LN E RS, A%OBEIEL, DRCOICE Y AT ST
T4 %/1/~/M\0)”7TEF§‘% BLOEH SNV — V2O
BEHERRIZ & 2R ETE T O/ IOV T ORRGEE, e
Y hAEY /XTA&OM*/:.\ CEBVATAEKELTOD
HANMEDFIETH 5.

B

EIRO N I 72> T TN RFRFORAE L%
1, 5 LOEROWSH DI 2 \CEHOBEERT 5. RO —
B, SO R RRERSE R B A T2 (B)No.16700158
I2L5.

2% Xk

[Blanchard 98] Blanchard, B. S. and Fabrycky, W. J.: Sys-
tems Engineering and Analysis, Prentice Hall,
Saddle River, New Jersey, 3rd edition (1998)

Upper

[Buckingham Shum 94] Buckingham Shum, S. and Ham-
mond, N.: Argumentation-based design rationale — what
use at what cost, International Journal of Human-
Computer Studies, Vol. 40, No. 4, pp. 603—-652 (1994)

[Conklin 91] Conklin, E. J. and Yakemovic, K. B.: A
Process-Oriented Approach to Design Rationale, Human-
Computer Interaction, Vol. 6, pp. 357-391 (1991)

[Kato 05] Kato, Y. and Hori, K.: A Computational Model
of Argumentative Design Rationale, in IJCAI-05 Work-
shop on Computational Models of Natural Argument,
Working Notes, pp. 18-26 (2005)

[Moran 96] Moran, T. P. and Carroll, J. M. eds.:
Rationale — Concepts,

Design
Techniques, and Use, Comput-
ers, Cognition, and Work, Lawrence Erlbaum Associates

(1996)

[Sartor 93] Sartor, G.: A Simple Computational Model for
Nonmonotonic and Adversarial Legal Reasoning, in Pro-
ceedings of the Fourth International Conference on Arti-
ficial Intelligence and Law, pp. 192-201 (1993)

[Shipman 99] Shipman, F. M. and Marshall, C. C.: Formal-
ity Considered Harmful: Experiences, Emerging Themes,
and Directions on the Use of Formal Representations
in Interactive Systems, Computer-Supported Cooperative
Work, Vol. 8, No. 4, pp. 333-352 (1999)

[N 05] ik F15, 98 15— : FRAEOMHEI IS <
DHERF, 2005 FFEATHBEFSSRE RS (55 19 [5) &
(2005), 1C4-01

uXu+ .
P



