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4 calls

Die
MAX -
faceValue Player
Die() name
getFaceValue() piece
board
dice
Player()
Piece takeTurn()
location getLocation()
Piece() getName()

roll()

getLocation()

setLocation()




Die

MAX

faceValue

Die()
getFaceValue()

Piece

location

Piece()

getLocation()

setLocation()
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-
-
_____
~
~
~
~
~

4 calls

Player

name
piece
board

dice

Player()
takeTurn()
getLocation()
getName()
roll()
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2 calls

BElY B3 CRHEE (4/4)

Die
MAX \
faceValue Player
Die() name
getFaceValue() piece
roll() board
dice
Player()
Piece takeTurn()
location getLocation()
Piece() getName()
getlLocation()
setLocation() 7 IRAN E;}%%u IE—NE
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(Responsibility Driven Approach) [1]

- CRCAH—RiE 2], EDEH I3, 4]
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- BHE RS IEARTD (2o £HeHcELARW)

[1] R. Wirfs-Brock and A. McKean, Object Design: Roles, Responsibilities, and Collaborations, Addison-Wesley,
2002.

[2] D. Bellin and S.S. Simone, The CRC Card Book, Addison-Wesley Professional, 1997.

[3] K. Beck and W. Cunningham, “A laboratory for teaching object-oriented thinking,” Proc. Conference on
Object-Oriented Programming Systems, Languages and Applications, pp.1-6, 1989.

[4] R.C. Sharble and Samuel S.Cohen, “The object-oriented brewery: A comparison of two object-oriented
development methods,” ACM SIGSOFT Software Engineering Notes, vol.18, no.2, pp.60-73, 1993.
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[14] Z. Ruttkay, “Fuzzy constraint satisfaction,” Proc. the 3rd IEEE Conference on Fuzzy Systems, vol.2, pp.1263-
1268, 1994.
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o« R ETDEHADIESHT
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32277 R

roll ()

setLocation() takeTurn ()
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ClassA
ClassB

roll ()

setLocation() takeTurn ()

ClassA ClassA
ClassB ClassB



T EZD-HDREEN
o U2 ABDIEFHLEEEE cd : K> — [0, 1]

- k, &k, B E—TH B cd(k,, k,) =0
~ k, &k, DERREDN & B 1= L cd =1

« SIFEDERIE
- m Em,D E3BC

5] JE

- m, &m,D ] E

2 -

= mr: M* — [0, 1]

D E < TR WEF: mr(m, m)=0

D= 5 UV mr =1

X cd(<k,, k,>) ZBIC cd(k,, k,) &3REC
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< HI ¢,
- BEURWVWSFHEHEERSIIEIHENIT S AT -

- £ (BFF) ORTICHKRIT 5N D ZIEHIK

« STFEIDEEMEIMME WLEFIC,
95 AEEN NS BB ERTRBENMET

H,R lcp (klg k2)

Cmy,mo

= {(1 — mr(mi,m2))cd(k1, k2) + mr(mi, ma)}"

lcp

wir | BB H
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Satisfaction
degree

Class

1 distanc

lep —
Method relation 1 weeP =]

[LR lcp (kl, kz)

Cmq,mo
lcp

= {(1 — mr(mi,mz2))cd(k1, k2) + mr(mi, ma)}"

SEEIOEREENMEWE, IS5 AMIBBINNE<IRD EREELNMET
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pBenen (K1, kz2)
= {—mr(mi,mz)cd(ki, ka) + 1}thh
wheh |3 B

"&LUJ;
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Class
0 distance

| hch —
Method relation 10 wheh = ]

pBenen (K1, kz2)
::{}—an(nzl,ﬂzg)cd(kl,kg)-+-1}uﬁmh
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sSalne
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mi,ma

diff
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ClassA
ClassB

roll ()

setLocation () takeTurn ()

ClassA ClassA
ClassB ClassB
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ClassA
ClassB

Eﬂiﬁ%é'l‘i, %;ﬁ%'l‘i roll ()
(ERRER) / \
- _

setLocation () takeTurn ()

ssssssssssss
ssssssssssss
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3EFE=2U7 5 A&

G, SREM roll ()

R BR)
G / \ O R AT MEFF

setLocation () takeTurn ()
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Il
I
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4T3

- BEZDFCSPZ14 72 Y)
- Java7 (Win 7, Intel Corei7, 2.93GHz)

- Y JL/X—: Fuzzy forward checking
=JUL ==

axX AE
- BHIWErET]
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=ER1
-0 LDENHETTENLITEER G Z2HBIRTE 5D ?
RER2
- BERETOEHZ1 2L T REIVETICLLL &,
ZTNZTICERESD?
E5R3

EERRBDENYEHTUIINLTA—UPHRZEML

=X
EE, ThHRREINEH?
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s R AT L [5]
- Monopoly (67 2R, 26&87%)

- NextGenPos (927 5 X, 30&7%#%)

s X TZD U T ABD 5,
AYy R=ERTEHFERL L THE

s EFEBRERICDOWVWTIE, 74 —JU RE(EERIES
s ERAL, IhEDEFZREFIA

ZaEH (2% LULaRED

=) BIIZEDISARDEFEY YT

~.1

[5] C. Larman, Applying UML and Patterns: An Introduction to Object-Oriented Analysis and Design and lterative
Development (3rd ed.), Prentice Hall, 2005.
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O SDEIDHT TENLETEIRSETZBIRTESH ?

Class 2 (Die)

Die()
roll()
getFaceValue()

Player() [Player]
takeTurn() [Player]
getlLocation() [Player]

MonopolyGame() [MonopolyGame]

Monopoly
- 69% (181&)

Class 1 (Board)

Class 3 (MonopolyGame)

playGame()
getPlayers()
playRound()

Class 5 (Player)

Square() [Square]
getName() [Square]
getindex() [Square]

Class 4 (Piece)

Piece()
getlLocation()
setLocation()
getName() [Player]

Board()
getSquare()
getStartSquare()
buildSquares()
build()
linkSquares()
link()

ZTNEND Y S RIEEA, FBARNIET S

Class 6 (Square) ABERELHEFICAHW:Z7 5 ADKH]

setNextSquare( SR DED([className] S BEZERETD

getNextSquare()
HYHTITR
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OMSDEDHT TENLEITEIRSEIZBIRTE SN ?

Class 7 (Sale)

Class 3 (Payment)

becomeComplete()
isComplete()

Class 8 (SaleLineltem)

getRegister() [Store]

Class 5 (ProductDescription)

getProductDescription() [ProductCatalog]
Register() [Register]

endSale() [Register]

enterltem() [Register]

makeNewSale() [Register]

makePayment() [Register]

makeLineltem() [Sale]

Payment()
getAmount()
makePayment() [Sale]

Class 2 (Money)

Money()
add()

Class 4 (ProductCatalog)

minus()

times()
getBalance() [Sale]
getTotal() [Sale]

e NextGenPos
- 33% (101&)

ProductDescription() [ProductDescription]
getltem|D() [ProductDescription]
getPrice() [ProductDescription]
getDescription() [ProductDescription]

Class 1 (ItemID)

ItemID()
toString()
ProductCatalog() [ProductCatalog]

Class 9 (Store)

Class 6 (Register)

SalesLineltem() [SalesLineltem]
getSubTotal() [SalesLineltem]

Sale() [Sale]
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BiRsETORHBZ1DICIREIDHTICLUILSE,
TNZrxlcRESH ?

« Monopoly: 58% (15&7%%)

« NextGenPos: 73% (22&7%)
ZRETE X R D GE

- S AEEBEDEWVNE DHE|Y HT
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o S WBETEAN) VT RADEEICELE ST,
EEFEITER
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same*
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BC1E [1
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[9] M. Bowman, L.C. Briand, and Y. Labiche,
oriented analysis with multi-objective genetic algorithms,”

no.6, pp.817-837, 2010.

[10] N. Tsantalis and A. Chatzigeorgiou,
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Transactions on Software Engineering, vol.35, no.3, pp.347-367, 2009.

D W -sxiE b

“Solving the class responsibility assignment problem in object-
|IEEE Transactions on Software Engineering, vol.36,

“Identification of move method refactoring opportunities,” |EEE
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c ®ETN-UTFOEIVYT
- 2T L A4 TOFRHE [11]
- GRASP F D& DO FIH [13]

BRI D ADEERREICEATZ/NNY—VEaNR

3

REFE: KEBRQHEEMNE, BEMEICEDS

[11] B. Zamani and G. Butler, “Smell detection in UML designs which utilize pattern languages,” Iranian Journal of
Electrical and Computer Engineering, vol.8, no.1, pp.47-52, 2009.

[13] M. Akiyama, S. Hayashi, T. Kobayashi, and M. Saeki, “Supporting design model refactoring for improving class
responsibility assighnment,” Proc. ACM/IEEE 14th International Conference on Model Driven Engineering
Languages and Systems, pp.455-469, 2011.
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