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Abstract Due to the development of more and more large and complex computing systems, software systems are al-
ways required to be changed at run-time. However, in the software systems that are developed using the traditional
class-based object-oriented languages, this can not be done easily. Nevertheless, delegation, which is a language mech-
anism supported in prototype-based object-oriented language and enables objects to share methods dynamically, provide
a promising method to solve the above problem, Actually, in recent years, delegation is an active research field among
programming language researchers. In this paper, we will investigate this language mechanism by presenting & calcu-
lus. @ calculus is an imperative object-based calculus. We use it to model essential features of languages, focusing on
how to incorporate delegation into programming languages to support dynamic software changing. We give the opera-
tional semantics of @ calculus. We also state how delegation is used in object extending and method sharing between
objects., We conclude that delegation is an effective way to dynamic software changes.

Keywords Class-based object-oriented language, Prototype-based object-oriented language, Delegate, Delegation, &
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M EIE S RITE RS A . B4E LENERIT LEREE—
FETHENSRISBEXR, i TELRMNRITHER
FEEANE, ik A B B —EEIRIB 2R & HNR, 7
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3.1 %
O HEBEHIEELRE 1,

k1 OREENIES

a,bli= i
[[my=b;,i€1,+n | d; .
=€ 1y sk]] ¥t 4 (object)
let x=ainb let
clone (a) H & (clone)
self HE TS
a.m<+b J5 ¥ %1 (method addition)
al. m #HH delegate AT W F WA
(delegate method invocation)
a. mO<=b HA delegate B AT I 7 B B

(delegate method modification)
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i (field) , I RARI LA — AN AR B9 75 B B AR, B iy —
MER. RATR AR AR TR . R RELITR
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FERRARERR IO ", FEFERBERR A OL
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TR HAVE FR BB R 42, clone(a) BB WX R FIRTHR a 2
AR, A 7 SR R R AN ] LA M R BRI R
Self #{CTH BWHBBOTR . FM—D KELEITRIN
B B MR A AR self 455€
3.2 |EIBX
MO WEHEN, @ WHE M BAEE UL = JTH (I F )
({Term, Store) YE'E I (4R, 77> ((Result, Store)), BH
KR ~—"HEFAR:
~—> ; TermX Store —> Result X Store
Hp, BSHHEXWT
Store = ({self} —> Address) U (Address — Object)
Result ={null} {J Address
Object = {[[m; * Tz, e, My, V]l
(my > Mg,y m, HELZ,viHv2yor,va(Result)
FRRFE T 1) Store £ self ERHihk4E Hoiht £
B Xt ENAR (inite) M 8F, 2)Result Bt sS4, &
X Result AT LA M 23{H, &7 T Em FHH (exception) , 3)Ob-
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MEPRAERBZ I, METM RN IR PER. &
TP RER B, MEH LR RER. X4t
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m —— FREERIIT
SRHOA RS R TR B vk s 5 B0k b Flstdk o0
R
D ife(=[[m=0b| - 1]
Hm
2) then return b, 7.
3) elseif g()=[[-di=r=+ || -+ 11 //BRILXE
Hoht , 7K R A R
4) then
5) loop ¢

Vi, Mg * Vz, Mg

o

/B HEIT

6) =1

D) Look(ss7,5)

8) end loop

)] else if t=NULL

10) then return Udf //HEEREX
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SR ENRA.

6)4 4 delegate Yy B R - B 56, HAM R o, BB Hth
ht L RN s EE F A Look(o, . m) BIRE K m WHE. B
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“UW A delegate T L ER” T URGEHEAIEZHEL
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Dlet z=a in b: G, HAN R o BEHLE RN v, 8
KR x MEBEE O FEI 6 154, B RIS R B B
BER,

{Red object)
1 ¢ dom(o), u ¢ dom(o)

(Red self)

ol-[[m=bic 1..nlld=y,je 1..K]] -6’ [[M=v,ie 1..nll di=wje 1. .k, te (n+1)..{n+k) ]] -6

(Red let) ‘

cl-a6 ~v-g

o' lx-owVv -¢”

o |-self .6 ~ o (self) .o

(Red clone)

ol-a-o~ [[m=y,iel..n]] -0’

e dom(o)

ol-letx=ainb ¢ » v’ :0”

' ¢ dom(o). iel..n

(Red addition)

cl-a-g ~ [[m=y, iel..n]] -¢

o |I-clone(a) ‘o ~ [[m=y’ ,ie1..n]] - (6’ , W |- &’(v),ie1..n)

je1..n

(Red delegate invocation)

o l-a.m<=b :¢ ~[[m=1, ie1..n]] -6’ (1<+m, b)

o l-a-¢ « [[mi=u,le 1..nll d=w,je 1.k, te(n+1)..(n+k) ]] -0’
o, self -, l-b-6¢" » v,0”

LOOk(O', 1 m)={b, lm}

(Red delegate modification)

o I-a.m-c ~ v, ¢"[self |- o(self)]

0 |- a -0~ [[mi=y,ie 1..nll di=wje 1.k, te (n+1)..(n+k) ]] o’

Look(s, 1, m)={b, i }

olami<=0=b-6~¢ (1<=m, b)
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o\ VideoDisplay

v N

) (VideoTransfer )

&stDisplay ) (StandardDisplayJ (HighQualityDisplayJ

aFastTransfer

| aVideoTransfer
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e, (1M T —#MarS RN WA delegate 1 5 Xt
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X1, RN T EEENE B S TAWTENET
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BB T ER | delegate J7 B9 | delegate J7 15 S84, del-
egate 77 B:MBR

AXREMOMNRER S (HAARZLAET . CEHE
4Rt (encoding) Y 77 R FE 15 delegation, i & ¥R EE N
HIFHAFFTEIA delegation 15T B4 G ¥ R 7B 178 M I 4¥F
e, SRR B R (explicit) B 7 Bz ik delegation, A T self
T, QEES S EEMNARZAET £ WA D, IRMA
B AEAERA 5 2 WA R R E S L ER BT ik,
M7E O EEF, B BN ENHAELI SR, B AR
FEBREEH P RREEEANLXWROTE T, AR
{URRTF 5128 i 7 B2 IRl Bt X L BB AF & delegation B 15
B, Self ZHEFHERAFIEN R LI F IR RE
MR Z I BHE,

HRIEFE AXRE—FHAE delegation i F B H ©
HEEE FABZEBEREMBRIEEL. X O HBENHR
KU, ERFRITIES I A delegation A H T B A
b H— 581t delegation AT LASEBLST & fH] 7 i34 E, Wi H B
FRHEB BRI B EER F R —F 4,
RIEBTHEN T LR A SRS K, B, T delegation
BRI LU s ) B O delegate X5
BT BB delegate X &, MR AT BT BT RALD,
X R A& KB RETE TR,
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