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Abstract: There are limitations with most of the current role models. For example, the issues of role creation and
attachment have to be handled explicitly in the source code: the navigation between role objects and source objects
is unidirectional, and messages cannot be transferred bi-directionally, etc. Such limitations always result in the core
business becoming tangled with the control logic for role objects. A dynamic role model, named DR, can provide
the automatic creating and destroying mechanisms of role objects and can also provide the bi-directional navigation
between role objects and source objects. These functionalities make up the core of the use of the role model, and the
control logic for role objects is also transparent to users. The implementation of DR is centered around prepositve
objects and delegation mechanisms not only resolves the complex hierarchy of roles problem, but the dynamic role
model also solves the compatibility problem with traditional object-oriented systems.
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T AR BAT Java (W5 VLSl BRI ] DR BEATFE P v vt HAR IR 2 SEIAL G 76 5 S0 18,
22 —MEEBHITF
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AR S IR LA B, R G2 X B8 8 P B B AR i 15 5 v B R A 1 LA AT (R B R Bl R R —
AL BT R O R S B SR, e T R L 1 U VAR 4G Uiz R T B AN AR AR Rk S A
T AR I B0 45 RN 3 5 TR I AR OC B A5 1A A% T B R R LA BT D A T LR OOP (¥ 4k &AL
5 Book g SC—AS 728, L 1T TR I A Hr A 8 4 AR E W AR SCH T T 18 19,00P R &8 IR B E A
AT B RS, — AR RSG5 45 X L8 | 5 JF AN ik L O Book 2RI %

class Book { aBook=new Book(“DR”,“TANG”,“WHU”,20,5);

String title, author, publisher;

int price, quantity;

if (aBook.publisher=*WHU")
aDiscountedBook=new DiscountBook(aBook);

}
if (Time.now=promotion_start_time &&
@Role(source="Book”,inherit={".*"}) Time.now<promotion_end_time)
class DiscountedBook { printin(aDiscountedBook.price); //should be “16”
int getPrice() { else
} source.getPrice()*0.8; printin(aBook.price); /Ishould be “20”
}

Fig.1 Definition and usage of static role class
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W5 Book XJ 41 publisher J& Y555 & 18 % 1 H Wik 44 Fk, 0 2 H A1 — > DiscountBook 511 # 8% 4 7E AL
05 ) 0 ) A A2 A € 0] G KA I A A ks, 17 0 30 [0 32 1 5 1) D s A 3 Aol A FH 7 AR A A1 €0 B 10 T L)
7 2 S g S AR 5 A A (00 S 0 ) 3 DA R SR S (0 g s AR 05 A TR SR T, SR A A Bl A
B R 2 B BT A R SR 1 Th k. o — g T, L T R B AR LR LA
o RN B B A AR W A A, a0 A AR AT AR 22 IS B TR I O 22 A e RCRL 1 P AT (A, )
RS PN B REROE X0l A TR M e RPN ME N R B E AN T S L S REROE S
o TEIRZ M ERIA T 5 K AR B AR X G ) 3 R 45 YR SR AT I R, 1T S e B E Y 4L B B R R 4
A OSSN I, T EEAE AN FRE 3 R FH WA X o 5 e G s A € 6 SR 01 7 il SR 2 i I TR AR
TP, U 1] 2 P S ) A R SR EAR B A A, 75 T U ) RN AR B AR A s AR A LT 7 ZEAR A
F EE N G VA T S B AR AR T 10 U 8 48T X R B T AR K B R R I 2 AR FE B R
B 5 R AR AR AT O R 38 R 8 Sl
IR R R R A A I ) 3 R AR AT PR T AR IR R L B TR R G S5 8 R R e K &
A G I R RN T ) 3 8, 1 15 A €8 0] 5 A L 6E P AN 32 B, T R S T A 75 R P 1 AR 45 B 2.
23 FHRMSABLE
BEXE A 2.2 T BT 1A ) 8, T LUK DiscountedBook at Sk a7 f1 €628, IX R 5 il LAFI F DR A (K sh &ML
SEHL A N B BN AS B RN A S R, LA R R B A RO G ] R AR B K 4B XU ) DiscountedBook
e LB 2 ik (Book 2 S 1).
@Role(source="Book” inherit={* *"}, aBook=new Book(“DR” “TANG”,“WHU" 20,5)
where="publisher=="WHU’ &&

Time.now=Time.local(2010,3,1) &&  //suppose current date is 2010-3-15
Time.new< Time.local(2010,3,31)")

class DiscountedBook { b.r.intln(aBook.price ) /Ishould be “16”
int getPrice() { . . .
source.getPrice()*0.8 aBook.publisher="WHUT

} printin(aBook.price ) /Ishould be “20”

Fig.2 Definition and usage of dynamic role class
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ks HG Bk S5 R B 45 B g1 P R S R RGBT aBook 1) publisher J& 1 (1, - 7 X U ) 3L
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iti 2241 DiscountedBook &[5 SCrH 8 S5O N 1) 3 4 1, 1T AN 6 117 D I AZ 5 R 4 ) LA R P B2 4 3 th A4
TR I 1) S BE 519 B i vk

B 1 AR 2 g5 U A DR REAT R P B v (R B A A8 ] DR TR A A e BE 0 A2 4% 1) 2 A 5
SR A € B A € B PR TR0 30 A S T RS 5 5 B A A E R R B S BT AT e 23 ol it 0, AR 21 DR ARSIl
HUH g LA b3 2 [ AR 4R 1 7 — PR i 48— R o g €.

3 HEAEEERILIINF

M DR SRR AL T GroovyPhE & T & i Pl OOP i &5 ¥ 3l A K VAT 4 K 11 S5 g DR ()58
POt T AR 2 (A AE 7 B0 1L DR A% O SEBLHLDZ A7 T3 5 10, 2 o, MR AT 364t OOP i 35,11
Java,C++55 L AESE M DR (¥ S, FURTE —SE il s DUAN Y b 5 AR U 75 R MR EAT A 4 X B0 45
BIFE AR VRGN 23 7 ANk AT 2/ 21 DR A% L 52 BEAL I
3.1 XTFAREITIEELIMALEIBITE

FEALGE OOP b, 11 &L i 8 Ak WSO B, O 1 3 WO w7 J oK BAUAT 445 SR 008 [l 8 3 A I
Wiy IS AL 7 g s 38 T 181 3(a) 3, anObj AR A 2 H00S 5 fiE % T i 2 (197 & anObj.m1() Al anObj. m2()F: 1 iy
O (A 358, 12 Pl A W T B OO0 AR AR A R 1A R 1) R U i 1A S ) B T R e AL T S B A A A
A& F 0 P 3(b) T, 2L b aSource S — AN X % aRole A& 5 ILGEE [ — AN 0 G, LA R ARAE T IR 41
AN G AR, % B TR A TE L DR rPonk A CUR R 1 B A R X G ) M A AE AR 3 AN T
WS I et b

asSource.m1() aSource
aSource.m2() —p»
aSource.m3()
anObj.m1() anObj
miQ{...}
anObj.m2() m20 {.-.}
aRole.m1()
arole.m2() —p before_m2() {...}
aRole.m3() m3() {...}
(a) (b)

Fig.3 Role model based on traditional object-oriented model
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Fig.4 Create prepositive object for object
Kl 4 X RUCEHTEX S

M b A 2 A PR AR O B K T BE AN G5 R A G R AR AR S BRI BURI T OOP R 4TI
method_missing HL il ™5k A 5 65 52 5 5 (00 S0 R T T T 0 5 00 0 il X S A A ), IR o L 5
S AGE— (R RT B B2, T AN 5 R AN I U TR T 52K I A A R AU S DLOR FF A 1. BLAR 7 248
2 OOP A ¢ J5U K (1 0) 52 1) 3t i i DAEE Dby A 0 G ] I 6 sl — A il B0 5 (H X 8 e A2 1R 22 OOP 18 5 i th Jf:
AN (10,75 Java T LU class-loader ML 58 i i >K). i 2295 6 12, A5 A EE N 52 (K DR AR e {58k vl
LA AL 28 OOP RGBT AT DIRE. 1 T A B S AUSUR AT T B 5 K 1A R A LB e R R 1R R,

© PEBEBSAITT  hip:/ www. jos. org. cn



2028 Journal of Software 3kfF24% Vol.22, No.9, September 2011

B EANRIZ IR OOP Z 4t J5UAA I v JE ) S AL 61 7E I 4k A 4 R vh EAT 5 iR L I, an AR AN B I 75 U7 v T 4% | DR
FRRH AL EAT A B X R 7R 38 WA O AT A1 (0 RIS 00 T 2 R G AR e AT I FE A &5 3 5 4L 48 OOP
ARG 5EA BN, X B4 OOP Bt J5 & LE DR /54K nf LIE .

BT X GO0 FR G AR 15 R ) 3 AR I S A 5 T AR G ) (R A TR AN a2
FE PR A7 25 ) LT T R 010 Ty f R 5 ) A ) 7 8, 7 )V B R AR N, 3 FLAE M A R AR A% A R X 4 A i
HFE 1% 02 1 LR B2 (1) 2 2R 40 550 10 B AT A P i 6 e 0 kg 90 2 i I s R 084 o 77 W A R T ——%% Rk v B
T 1 E T GBI 4% A PR ARG 3R Tk R LA % 1) 5 5 G 3 R SR IR R ARG SR U S — R TR R A R EA I

R 5 02800 26, TR — B0 05 35 BEAE SL I B b AT M B0 T ek D 57 R 2R N BT A DT I 09 4 A 4 X — )
FO ) i AR A ARG A5 T IR R DA SRS (F E T W D DT, A SO o B AT P, BRATVRF 7 5 G 98 LA b xd itk
HEAT VRGN 43 A7 B e, — Fa DUSR R 77 2 42, 7T LA DR 1B AL 48 OOP B4 i Ah 78, B 3 & S g T e ok
TP —Fh TR AR R 25 F i OOP B ARBEAT IF A DL T R T — LURe 7k (1) 2)) 75 D R B 75 ZE PRl
SEILA R A 2R 8 vT LA 2 7 A BB AR AT S0 RE W] DAY/ A 8 A8 R s, AN R G h 1 T R
G200 T O G T A S L T fie S EE G0 e A 100 B YR 6 G B I N G AKX R S Al A BN R H
R0 T T2 5K 0T 3R 0 K 2 ()5 TR AT T L P $R L R B 25 R )t A2 RE S 22 52 11).

3.2.2 FIHIHIE R Z SIS L]

A K A 48 T R R 6T R S TR AR B B B I Bh A T Be . 7E 18 5(a) T, aSource A T E X 4, H
next 5 core 54 ZE W HA IR 2SR 45 1) A% % 4, Bl ASource 25 1) 5245 aSource_core 1% R B R SR B R
TR & T 5 ASource ZEAH I W A1 €40 il 4 A AR B 7R i #E v aSource A5 A IAH O 11 .25 ARole 1)
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Fig.5 Dynamic role model based on prepositive objects
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aSource.m1()
aSource.m2()

aSource_core

mi() {...}

aSource.m4()

aRole_core

‘ m1() {...}
before_m2() {...}

m3() {...}
Tsouroe

aSubRole_core

mi0 {..}
m4() {...}

Fig.6 List of role objects
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m10 {..}
m2() {...}

aSource.m2()

aSource.m3()
source

next

before_m2() {...}
m3() {...}
Fig.7 Tree of role objects
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Fig.8 Using prepositive objects for joined role objects
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Herrmann 7 ObjectTeamst™ ™ [y SEIR 82 1508 T % self F5 4+ (5 LB 5 rh R A this F5 51 1) &b ¥ n] 551, 3 A
R O0P R & ) — A5 B & {H 75 L T2 (class-based) 2% % T J5. % (prototype-based) ] OOP & 4t it T &
1) A R TR o ) A7 AR AN [R) b 2 5 2L a0 18] 9 B, HidbaRole S — AN 4%t % ,aSource & aRole [T % 44—
A IR T R 5 5K ,aRole 2344 L Al 31 19 BAS e 3L B Cmin ) 1 1 S 0% e 45 05 % % aSource. b B, 4 S
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Fig.9 Various mechanisms for self pointer
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Fig.10 Using prepositive objects for delegation mechanism
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