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Abstract At present, many researchers have developed various formal semantics for aspect-oriented program. How-
ever,none of the semantics can be understood by software designers and developers. Based on the existing research, this

paper defined a dynamic semantics of aspect-oriented programs through using the definition of design in unifying theo-

ries of programming. The approach was enumerated with a case to demonstrate the usage of the semantics.
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TR A A IE B M . AR SORE 7E Sk [ 20-22 ] 9 36 Atk - 5@ ST )
J5 HAR T S A

A SCER 2 TR AR S AR BEAT A 48 5 46 3 19 XE AOP #YAH G
MEEHATA A9 4754 Aspect] & L —Fh 32538 3056 5
3 3k — 7R B U5 A A ST R U S IE A M R R 4
FXS AR 1 W5 AT R B R

2 W&HIA

2.1 BIERNHE RN

A% SCH B ) 18 1) 3% 8 2CHE O

M1 CAIaD(@)& Ix(CADG)),

B 2 F2(Ca) AD(2)=>F2C(x) N 2D,

B3 Coe Fzla=tANC()], Hd C(a) il it 7E
C) B ¢ 2 SR el o T A5
2.2 BRAMIRRFE &P

B A A B WA 1516, I H ind' B=outeA= {7}, ll A
B A B B OAG AAE L)

A sB(w) =4 Fv, + (Alvy) AB(w)) e))

it 1Y Ajfalse={alse
2.3 BEEFSHEX

EX 1 WTEEN g:{b Pxlb€A.x€EB},dEA,r€
B.fi:

e ®Id )=y gUl{d [=r}, ?[ g(d)=o

(g—{d Py Uld Fr), il gld) =1y

1 % b={L,D.X,A,B,C.E},f={L >D,D |>
X.A =B} WA .

(f®{H PGH®{L >Y})={(H >-G,L >Y,D =X,
A B)

3 AOP ByHEXE#E&

3.1 BEREE

TE X 2000 R TE /D
WA T T Be A i 450

EX 3SRV RS H DO RE MR =N IE,
ngedr, T ESCE RS M) G T MR AL R G T
sk,

EX 4GER D BT R PG EE X (well-de-
fined) A 84 » A0 A4 325 77 7% 4 980 D RDGE D7 s 9 AT

EXSWIRD  —RIVERGANES EMYLEAR
TR E

RO EIMH LR H R,

RN 6GE A 78 Y AU I AE 19 3 P AL B AT AL
B,
RN 7O R AT B AR

3.2 TE[E 7 EREF R R G

Kl 18 Aspect] MR F RS, %R TF #1128 Main, Point Fil
FHA 5B A, Hi, 38 Point J& I AR, 4 F A% 53 AR &
2 M BTITIE set X getX M add ;28 Main W ERBRF . ERFH

A AL — A RES T mainO )5 H A BB .4
FTUI p F—A> afrer FAN W HNOIVE AR IR Point 2510
PR R > BE ;1 B R B A ST p Fl—af-
ter JB A IZIE A ME 5 07 10 A @ R PR R

class Point{

int x;

public int getX(O) {
return x;

}

public void setX(int x){
this. x=x;

y

public void add(int y){

this. x=this. x+y;

}
class Main{
public static void main(String[ ] arg s)
{
Point c=new Point() ;
c. setX(100);

c.add(5);

}
aspect A{
pointcut p(Point d) : call(void Point. add (int)) &.&-target(d)
after(Point e) returning:p(e) {
System. out. println(“x is changed to”+e. getX());
y
}
aspect B
pointeut p(Point d) : call(void Point. add (int)) &. &-target(d)
after(Point e) returning p(e) {
System. out. println(“x is” +e. getX()) ;

}

B 1 Aspect] R IR TS
Fig. 1 Aspect] sample code
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F add, B & BAEZE N 105 9K J5 » AR 45 388 241 09 ST R0, 56 40
AT B WA, BUZE B4 L B is 1057 5, T
i A W98, 7E B SR “a is changed to 1057,

4 EX
4,1 —7 AOPEE

J T EF AR N R R & N BB R E S, AR SCR
L Aspect] W4 AOP 5 F ™% %15 F (9 BNF a0
%1731,
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#1 AOPIEF K BNF
Table 1 BNF of AOP

25 prog. . =cdecls;adecls; Main
VA

adecls:: = (| adecl|adecl;adecls

B adecl:: =aspect Al extends D]{adefs; mdefs; pcdefs;
3 #

addefs}
Y1 & AW 3 pedefs:t = pedef| pedef; pedefs
B EE R pedef:: = pointcut pc(prameters) : ped
ped:: = call ( MethodPattern) | execution ( MethodPat-
tern)

get(FieldPattern) | set(FiledPattern)
call ( ConstructorPattern) | execution ( Con-
structorPattern)

JE AT B R A initialization(ConstructorPattern)
preinitialization(ConsstructorPattern)
withincode(MethodPattern)
withincode(ConstructorPattern)
this('T) | this(x) [ target(T) | target(x)
ped& - &.ped| ped || ped| Iped

TP::=x [CH+|C

TyPattern:: =TP|T| TyPattern | TyPattern|
TyPattern&. & TyPattern| | TyPattern

MethodPattern:: = TyPattern TP. m(TS)

ConstructorPattern:: = TyPattern TP. new(TS)

T B R

FieldPattern:: = TyPattern TP. x| TyPattern x

5 addefs:: = addef|addef;addefs

B add.el'li :a.[%vicetype ad(prameters) : pc(y) {c}
advicetype: ! = before| after| around
% 7 W F 7 cdecls:i= cdecl|cdecl;cdecls
PR cdecl: : =visibity class C[extendsD]{adefs;mdefs }
JE T 7 adefs:: = adefl|adef;adefls
EAREE A adef:: =visib: T a[=1]
ERTR 3 visibility:: = private| public
J& VE T LM visib:: = private| public| protected
% A B H KT 5 TS::= T| T; TS
BN KA 4 T::=int| float|string| char| Boolean|C
7k E W R mdefs:: =mdel | mdel;mdefls
B kA mdef::=m(prameters) {c}
E/ Main:: = (exts;c)
SR EF T exts::=ext|extjexts
BANHEEFYW  ext::= T x[=1]
# E‘ % # T? 77’J prameters: : = ext \ ext; prameters
PN ¢t =skip|chaos|le: =C. new(eS) | var T x[ =e¢]lend x
[Tle. m(eS) |csel e<IbD cleMelb*clles:=eS
F ik & ¥ 7 eS=ele;eS
ell=xlle[Cle) |1 f(eS)
leS=1le|le;leS
FARLA ]C:::o‘\lc‘a‘sclf
1::=cn|null

4.2 —EBEEMEIHEX

ENX 8% A EREEEREANTICH Gptiosid, s, re-
turntypey , Ho i

Djpt TR SR jpe € JPT, JPT=y{ pcall,
pexecution, sets fget, finit, fpreinit, aexecution, pwithin,
pwithincode} .

2)o R 5 I EBIREY E M X R 4. 0€ INDENTE
FIER.INDENTIFIER FRRRFFHR N ES . T,

3)id FRTIT LA B EYES .id € INDENTIFIER,

Dos TR T ERLFRSEL M vs€ VAL Ue,e RN F
G VAL £rERMELE"T TR,

S5)returntype i’%ﬂ?ﬁ{j&“ 1 IR [ {ﬁ%’éﬁ! , Bp returnty pe S
TUCNAMEUe.CNAME 7R Wi K 1 £ 50 T Fom
TEEA LS TR,

E X 9
ped) Hd .

DA FRY) SAFTER i 4 . A€ ASNAME,

2) pc RTINS 4, pc € INDENTIFIER,

DPVT R XS KR, I PVTE (TU
CNAME)* Ue,

DPV AU HE XS4 T, PVE INDENTIFI-
ER.

5) ped Fm Yl SR 4+, W ped € PCD, PCD R it 47 4k
) SR G

Bl 2 (pesesercall(C.m())) FmY)E Cpointeut pe O
call(C.m))) ;< pc,C,b,target (b)) F Yl & (pointcut pc (C
b) :target(b)) .,

EX 10 — Al H adv E—A L IC4 (A, ad sadvice-
type ADVT,ADV, pc.c), Hr,

DA RS HER 7 i 4% , A€ ASNAME,

2)ad FARBAKI4F B ad € INDENTIFIER,

3advicetype FRRBH LR, B advicety pe € {be fore,
after around} ,

DADVT FoRiBH LS HAER, I ADVTE (TU
CNAME)* Ue,

SYADV RBAmIE R S84 5, ADVEVAR ™ Ue,
VAR FRZERMEST, TR,

6) pc FnfE)F h A B Y 5%, Bl pc € INDENTIFI-
ER,

De FRon WM, 5K, B — RIN @450
BT

EX 11 R CJP &M S 1 F LD JoinPoint 15
£ 2 A1 pR A, FOE ke LR,

CJ P :Cset—>2/omPomt [ Hovh ,

— Y p E—ATICH (A, pc, PV T, PV,

Cset=g{le: =C. new(es),le. m(es, 5es;) s le.at=e,x=
fle.a)}

CJPle: =C. new(es)) =y {{pcall.le,new,es e ,{ pexe-
cutionslesnewsesse) s finitslesnewses,e) s fpreinit,le,new,
esse) )

CJP (le. m Cesy 5 es:)) =g {{ pcall, les m, esy s detype
(esy) ) s pexecutionsle smyes, sdetype (esy) )}

CJP(le.a:=e)=y{(fsetsle,a,e-e)}

CJP(x= f(le.a)) =y{{fget,lesasee)}

3 CJP(a.add(2))={{pcall,a add,2.int) ,{ pexe-
cutionsasadd 2.int) ) s BN 4 a. add (2) SALFAE R — AT
T2 ] T e i, 8 AT O — A T R AT R
4.3 i&it

A SCK B AT XE U 5 — )7 #8 (Unifying Theo-
ries of Programming, UTP) " {511, BeitRnm H P My
Z IR TR . A R 2R m W SR AR T Al 7E il R 0 A p 1
WETHIE W AEWLEERMSF RIRET 241k,

HTIE R rCOS E X it, &g LB E X
AR B

B:p FR=up F(RAw' =w) (2)
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Hi wR Rt B AR EBHNEENES. S
ina;f MBI AR P SEABUNLEEWES. SN o;
wUp=in a;g/goul a,

BRI T, in a=0,out a=0 = {ASNAME', Advice’,
Pointcut’ s ANAME', superclass’ s superaspect’ s pricname’,
pri’ s prot’ s pub sop’ s pubname?

EE DT W(py FRODs (pr FR)Y = (py N — (R
—p:)) FR 3R,

4.4 FHFIBEX

THT 1) A2 1 B AT 2 e bR L2 AR 4 — 2 1 A W) T
AN SEAAN b, 3 A B PR S 05 T S 2. 7 T S
U TH M B2 P MO SRR B N sl S AR S 4L,
Hor, #8  SUR IR TE I RN G advice Fl— 28 S 114G A AR
WA R Fh &8 A& A RIS IR ER )P BTl 2
Xof % He s R AT DL BC IR FAE R AR SCR 1 J2 B 3 G
ZURL
4.4.1 PCD #4& 3

TE 1] 5 T AR 7 78 4 20 B 2 2 58 V) m i DR, (R AR
SCAf A STk 20 ] A4 UG TE pR 45, 12 R B0 o AR,

EX 12 B match J M PCD X JoinPoint {0, 1,
wlol} Wy pRi%k b, PCD 278 V) AU R AT 1 46 57 Join-
Point™ FR ARG alo ) FRIE X G 0 HAETE » HEATY
FE . match PREUAIE X ALE LANTF .

match(call(T C.m(TS)) s{jptsosidsvssreturntype)) =g

1, il jpt=pcall Ndtype(o)<CN AN+ (mE€op(N) A

{ C<N)ANid=mNdtype(vs) TSN returntype=T
O’

otherwise
Hrfr diype(o) FRRX G o WAL, 0p(O)FRIE CHTT
EANES,
match Cexecution (T C. m(TS)),{jptsosid,vs,return-
type)) =g
1, if jpt=pexecution Ntype(0) KCAmEop(C) N
{ id=mNdtypeCvs) TSN returntype=T
0, otherwise
Horp L type(o) BRIt 4 o BT,
match(get(T C.a)s{jpt,osidsvssreturntype)) = 4
1, fa€ATTRO) Njpt=fget Ntype(o)<CA
{ dtype(id)TNid=a N\type(vs) <dtype(a)
0, otherwise
HH ATTR(O FoR C HYJEHE.
match(set(T C.a),{jpt,o,id,vs,returntype)) =y
1, if a€ATTR(O) N jpt=fget Ntype(o)<CN
dtype(Cd)STNid=a Ntype(vs) <dtype(a)
0, otherwise
match Cinitialization (C. new (TS)), {jpts o, id, vs, re-
turntype)) =y
1, if jpt=finit Ntype(o) <CN\id=new \
{ dtype(vs) TS A id=new N\ returnty pe=void
0, otherwise

match(preinitialization(C. new(TS)) s (jpt sosidsvs,re-

turntype)) =
1, if jpt= fpreinit Ntype(o) <CNid=new N\
{ dtype(vs) < TSN\ id=new N\ returntype=void
0, otherwise
match(target(C) s {jpt s0sid svssreturntype)) =
1, if (jpt= pexecution\ jpt= fget\ jpt=
{ fset\ jpt= finit) N type(o)<C
0, otherwise

match(target(x) , (jpt o0,id ,vs,returntype)) =y

zlo], if (Gpt= pexecution\V jpt= fget\ jpt=
fset\ jpt= finit) Ntype(o) < dtype(ax)
0, otherwise

match(this(C) s (jpt sosid s vssreturntype)) =y
1, if (Gpt= pexecution\V jpt= finit) Ntype(o)<C
{O . otherwise

match(thisCx) s jpt s0sid svssreturntype)) =y

zlo], if (Gpt= pexecution\ jpt = finit) \
{ type(o)<dtype(id)
0, otherwise

match(withincode(T C.m(TS)) .jp) =
1. if jp€body(m) N (Gp. jpt = pcallN jp.jpt=
{ fset\ jp.jpt= fget)
0, otherwise
mateh (withincode(C. new(TS) +jp)) = o
1, if jp € body(new) N ((Gp. jpt=pcall N\ jp.id+*
new) V jp.jpt=fset\ jp.jpt = fget\N match
Cexecution(C. new(TS)) . jp) V match(initialization
(C. new(TS) jp)) NV match( preinitialization
(C. new(TS),jp)))

0, otherwise

match(ped; & & pedy s jp ) =g match Cpedy s jp) N match
(peds s jp)

match (pedy || peds s jp) =u match Cpedy s jp) N match
(pedy s jp)

match (| ped s jp) = g5match(pedy 5 jp)

match Cpeds {jprs jpas s jpu ) =a Vi1, match
Cpedsjpi)
H match o6& A0 2 LT R .

D1AzLo]==x[0];

2)0 AN zlo]=0,0V z[o]==x[0];

3zLoJAzLo,J=xlo1 ] 2[0:].
4.4.2 B4 5 Y0935 L

TE X 13GHE N B SO
decl , JiH SLANF -

[Laddeci]]= 4 {Advice} : D (addecl) FAdvice’ = Advice U
{{(A.adv,advicetype /ADVT,ADV, pc,c)}
HH . D (addech) FR B A addecl 7541 & XY, Adwoice
A EAEY,

WOE XM EWE LR EE X —A A, mmiE S Ad-
vice RN —ICE,

1R BE— A~ 8 0 W] N ad-
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BAETF & A LA J5 T R ] YOG R T 43 S AR
D — o e 30 2 [ B A AT ) 26 2R 55 — o 24 (R 2R 2 9 3
MG —ADEHE . M2 AL A5 [ — AU ki g8
R 368 S0 4 010 56 0 e A SLR LR o el TS [ B g 3 R 3
%uE‘JﬁES‘EZ&E‘JEJ%%%AFJE‘J AT 5 B0 [R] — 2 7 78 A (7] A9 26
Fear TR IBATE RN —AF AT AR T A DL RS R AN T L %

{Adwvice} :D (adv,) ND (advy) FAdvice’ = Advice— {adv, sadv, } U {{adv,. A
ADVT, sadv,. ADV,adwv,. pc,adv, . csadv,.c;[ADV, /ADV, )},

[¥) 5 R Ay R 0 5 L A AR R AR I R L AR SO T TR 28 A
WA E AB KX L A A I s — A, HE A
SR,

EX 14 B adv, 1 adv, WA HL IR adv, . pe.
ped=adv,. pc. pcd B adv, W adv, Fe¥E X, MENMHES
A2 3m 50 iR adv [ adw, » HE XWF .

sadwv,.ad.adv,.advicetype

il adv,. advicetype=adwv,.advicetype after

adv, adv, = 4 4 {Adwvice} : D (adv,) N D (adv,) FAdvice’ = Advice— {adv sadv, } U {adv, . A.adv, . adsadv, . advicetype sado, .

R S B SUR Ml A AR KR E X 5E A
P B P A SR AV b R 4R e SO S T T I
MB35 » B Advice H I BR3E %1 adv, .

28 B R AR M

MR I1EER) adv o=o0 [ adv=adv, % o xR

WA AN S X FE AR TR T AR,

MR2(E A5 (aduv B adv.) EH adv; = adw
(adwv, advs) .
EX 15
decl,) s Hof addecl, (i =1, n) TR i 4

DN £ 38 0 19 B AL 5 LA adw

[[addecls]1=[[addecl, ;addecl, ; -+

=adv [H adv, [+ [H] adwv,

B % addecls = Caddecl, ; addecls ; **+ 5 ad-
i B X

saddecl, |]

[Lell=u

{Adwvice} :D (adv,) ND (adv;) FAdvice’ =Adwvice,

ADVT,adv,. ADV,adv,. pcy sadv,. c;[ADV, /ADV, Jsadv.ci)}»

if adv, . advicetype=adv,.advicetype=after

otherwise

28 SCIY B SR 3 0 R I S 4 1 3h A 0 O
ME A
4.4.3 w4 hiE L

FE L5 0 25 7 RN 7 T 7R B RIS BT L R Sa SRR B X
Gl HFREF BT WA LNES. FF5T
<aam%ﬁ&ﬁL?Lmawﬁmomém PEER P
Xof i A AT e RS B AT R A . AT SCR F B A g 413
T HEIE R 7E 72 %%}MTJ‘;%»_EP,X»J‘L?§ML1TEHU$1H)%$HU
FRSE . DRI o AR O SC 0 0 I 4 et R ) 5 B AU A 5
SHTVG B, G0 55 G FC , D0) P AR 4k 38 %0 1 %’ﬂ#"ﬁ%ﬂﬁiﬁ/\iﬂnn?
B A RO B, DR A Y SCHETTE X

FENX 16 R ¢ AO BEF I ar 4, Hoak o XanF .

[Lbody(before(p)) ]l before(p). ADV/CJP(c).o0]sspec(c) ;[ [body(after(p))1]lafter(p). ADV/CJP(c). 0],
if p€ Pointcut s. t. around(p) =o N match(p. pcd.CJP (c))=p. PVLCJP(c).0]
[Lbody(before(p)) 11l before(p). ADV/CJP(c).o];[ [body(around(p)) )] around(p). ADV/CJP(c).o0];
[Lbodyafrer(p))1]lafter(p). ADV/CJP(c). 0],
if p€ Pointcut s. t. around(p)7#o N match(p. ped ,CJP (¢))=p. PVLCJP(c). 0]
[[body(before(p))1];[[bodyCaroun(p))]];[ [body(after(p))]],

if p€ Pointcut s. t. around(p) 7o N match(p. pcd,CJP(c))=1

[Lbody(be fore(p))1]sspec(e) ;[ Lbody(after(p))]],

if p€ Pointcut s. t. around(p) =0 N match(p. pcd,CJP(c))=1

otherwise

spec(c)

o, specCe) M Ay A 78 10 m) X 42 w0 19 18 S, HoE SOOI SOk
[10],before( p) TR Yl pi. p BB 5E 1) be fore B A, after(p)F
NV p Y8E ) after WA, around (p) FenmVI A p 48 5E 1)
around W,

BB 20Aar A1 AR R E D T80 A UL B adecls=
e i, [[el]=speco).

TERH AR 16, it 3 5 R ST
4.4.4 BEHEEL

T 1] 77 TAR 3 1 3l 28 3 SO R B F AT R, Lt
SCTE B 43222 R B S i A 1 3 L AR T e L bﬂ]ﬂéﬂf)(
¥ s S, OB ke SLanr .

[[cdecls » adecls * Main] ]
[Ledects s

’ . . /
= 4 31Q,Q, internalvar, internalvar -+

[Ladecls]]sinit; [ [main]] 3
Horr,

Q= { pricname, pubcname, superclass, pri, prot, pub,
ops ASNAME, superaspects ANAME, PNAME, Pointcut,
Advice} .

2)internalvar: F/R 2T A #RAS 1 (BB JF ARTE £ 7k
AR ED S

[ Ledecls]] :%m%ﬁ%%ﬁﬁ?ﬂ’ﬂiﬁ)‘( > WL 3Cik[10],

D[ Ladects]]: 37 J7 75 B8 4x 19 3 L, WSCHk[21-
22].

5)init: RN FEFF W R) 45 R AS, HE LR : D (edecls +
adecls)={x visibleattr I} : true | (visibleattyr’ = &) N\ (II' =
N N (2" =O) N (TypeSeq(x) =), Hordt var Hy Joi i

x€ var
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A AU AR AR (7 ik PO B AR B R visibleattr
FORBIP AT R o A W B MR L I R OR 2RI
MREEAT RN« WIET] L TypeSeq(a) Fm
o WEEFF,
6)[[Lmain]]: Fm EI7E R T S, HoE SCILICHR9 T,
EH 3CAO 72 &0 LR ERD K IRT7 i i, 1)
adecls=¢ W, [[cdecls + adecls + Main]] = [[ cdecls -+
Main]],
WEW :[[cdecls » adecls « Main]]
= 30, Q. internalvar, internalvar + [[ cdecls]];
[LelTsinits[[main]]
= 30,0 ,internalvaryinternalvar’ » [[cdecls]]sinit;
[[main]]
=[[ecdecls * Main]]
DOE IR AR T A2 0 B A T SCR T ) X R AT
A S S, RV (0] % G2 AR 3 04 2l 25 1 SCUE T 1) J7 T 2
(0 2 A1 LR IREIE .

5 Rl

P12 7 ) R 7 AL 68 — A~ 2 R m A~ J7 T 7R L
12 Point i 7 W2 /E delPoint, J7 1 A 8977 WicfE delA, J7
M B BY75 W ICAE delB, 28 75 WA 5 I 75 W 43 ) J2 & i 8 X
Rt HO Y B A R SO R AT

LW S HASCE LI Aspect] HF X R 6 1 7 ik
AT
class Point{

int x;
method:
public int getX(®;int rx) {rx: =x;}
public void setX(int y;®){
this. x=y;}
public void add(int y;®) {
this. x=this. x+y;}
b3
aspect A {
pointcut p(Point d) : call(void Point. add(int)) & &-target (d)
after advy (Point e) :p(e){
e. getX(D;z));
System. out. println(z) ; }
}s
aspect B{
pointeut p(Point d) :call(void Point. add(int)) & & target (d)
after adv, (Point e) : p(e) {
e. getX(D;z)
System. out. println(z) ; }
}
class Main{
public static void main(String[ ] args)
{
¢t =Point. new()
c. setX(100;P) ;
c.add(5;P) ;

PR 2 S [Ledects]], MRAESCHERL10AY E A4S

[Lcdects]]=true FR1(2,Q") 4)
Ho, R(2.QO %R 00 5 0 RFME

HB 3 A Pointcut, BIEE XL 9 0115,

pr = (A, p, Points ds call (void Point. add Cint))
& &target (d))

p: = (B, p, Point, d, call (void Point. add (int))
& &target (d))

KB, Pointcut=1{p,»ps} »

HUR 4 H [ Ladects]]. Mz X 10 A1,

adv, = (A, adv, s after, Point, e, p;.e. getX (P; 2));
System. out. printl n(z)) (5)

adv, = (B, adwv, » after, Point,sd, p,+e. getX (P; 2));
System. out. printl n(z)) (6)

PR

Advice’ = AdviceU {adv, sadv, ) N

A adwv, .advicety pe=adv, .advicetype=after H. adv,.
pr. ped=adv,. p;. pcd H. adv, W adv, SE8E X, B LR &
SE S 14 1S

adwv, adv, = {Advice} : D (adv,) N D (adv,) FAdvice’ =
Advice— {adv, s adv, } U Cadv,. Asadv, . adsadv,. advice-
typesadv,. ADVT,adv,. ADV,adv,. pci»adv,. c; [ADV,/
ADV, Jsadwv, . ¢1)

BAER G =KD

adv, F adv, = { Advice} : true FAdvice’ = Adwvice U (A,
adwv safter,Pointse, pyse. get X (@;2)); System. out. println
(2)e. getX(D;2)) 5 System. out. printin(z))

T RGER T, A advs = (A, advr »after, Point,es pr s
e. getX(D;2)) 3 System. out. printin(z);e. getX (P;2)) 5 Sys-
tem. out. printin(z)) , WA7 ;

adwv, adv, = { Advice}: true F Advice’ = Advice U
{adwvs ). PG ARG E S 15 A 45 .

[[addecls]]=adv adv,

= { Advice } :
{adv; }

MR SCHR[22 10T 4 .

[[adecls]] = true F R1 (Q2, Q') ; { Advice }:
Advice’ = Advice U {adv, }

AR 2 E B T 1 — B 3, IE4 2 e R AR
R 153

[[adecls]]=true FAdvice’ = Advice U {adv; } (8)

WIS 5 [Le: = Point. new O J1. HR4ESCHRLOITT

CJP(c:=Point. nexww()) =y {{pcall sc new,e-e) , { pexe-

true F Advice’ = Advice U

true |—

cutionscsnewses€) s  finit,cynewsese) { fpreinitscsnew,e,
e}

KN diype (¢) = Point, new # add , it LA R #5 & X 12
ore

match(call (void Point. add Cint)) s { pcalls cs news €,
e)=20

match(call (void Point. add (int)) , { pexecution,c,new,

€,e)) =0
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match Ccall (void Point. add Cint)) . < finit, cs new, €,
€))=0
match(call(void Point. add (int)) , { fpreinit,c,new,e,
e))=0
match Ccall (void Point. add Cint)), CJP (¢ = Point.
new ()))=0
match Ccall (void Point. add Cint)) & &target (d),
CJP(ct =Point. New()))
=match (call (void Point. add (int)) , CJ P (¢* = Point.
new())) (match (target(d) ,CJP(ct = Point. new ()))
=0 (9
MG (9) SCERC10T A 5E L 16 7T 45
[[¢: =Point. new]]
=spec(ct = Point. new())
= {¢, O (Point)}: true - (I (Point)’ = (II (Point) Y
{<ryPoint s {<x 0>} A Ce=(r, Point) * tail(¢))
A (TypeSeq(c)' = (Point) + tail(TypeSeq(c)))
10)
B 6 TR LLe. seeX (100, @) ]]. 58 5 8 7%
A
[[c. setX(100,)]]
={I(Point)} : true - ((II(Point)" = I (Point) U {{c,
Point{x [>100})}) 1D
W7 W [Le add (5, )], i HI 0 98 5 (9 7 ¥
CIFEH
[Lc.add(5,®)]]
={II(Point) sz} : true (I (Point)" = I (Point) Y {(r,
Points{x 250 1) A ={(x) » (0)) A (TypeSeq
()'={inty ) az
LB S R [Ledecls + adecls » Main]]. B R (3
CIEE®
[[edecls » adecls « Main] ]
= 30.0 .internalvar internalvar’ [ [ cdecls]];
[Ladecls]]sinit;[[main]]
MRS SCBR[ 10 7T 45
[[edecls » adecls « Main]]
= 30,0 ,internalvar,internalvar’ [ [cdecls]];
[[adecls]]; init; [[ ¢+ = Point. new ()]s [[c. setX
(100, J]5[ Le. add(5,@)]]
AR (D) 8) A (100 =3 A2) K scwk[ 10T 4 .
R =true FR1(Q.Q); true | Advice’ = Advice U
{adv; } 3 {xsvisibleattr I} : true | (visibleattr’ =
DNUT'=®) A (=) (TypeSeq(c) =) (=
O) (TypeSeq (e)' = () (I (Point)" = {{r,
Point, {x > 1051} A (¢ = Cry Point)) A
(TypeSeq(c) = (Point))) N (z'=(105) + (0))
((TypeSeq(2)" = (int))
MRYE R 1R 1 — L 3, 74 Q TG 3 AY AR T EORE

]
an

[[edecls * adecls « Main]]

=true F (visibleattr’ = ®) N\ (II(Point)’ = {{r. Point,
{@ 11051 1) A (¢ = (ry Point)) A (TypeSeq(c)' =
(Point))) N (<= (105) A €0)) A (TypeSeq () =
(int))

Wi RN ZAR)F A — A2 Point X5 o, R «
MBS 105, Hillid « iR Bl > M9fH ., Wil 5 87 1Y 5L briz
TR —2L

BRI\ A CHR[20-22 109 B& Al B E LT AOP 19 3)
AT S SCH TN T 1 O T AR Y B9 AT R AT IR A A
DX 2 5 1) 1E 8 P 3 47 56 00E . DA T R TE 140 FF & AP T AR o
TR IE B 1

ARSI E SCRY T S IR = O Y S 75 A e B hE
HE 3R THT 1) J5 T AR )3 (94T S AT 45 2 # A& ASPECT] 11
T RNGHEZ R AO BT RIE AL 5E 28 1T L0l
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