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Abstract

none of the semantics have provided the characterization of aspect-oriented programming specification and the declara-

Till now, many researchers have developed various formal semantics for aspect-oriented program. However,

tion section of an aspect comprehensively and precisely. To make a further step, we defined a unified aspect-oriented
programming specification language in our research. Then, we provided a formal definition for joinpoint and pointcut for
aspect-oriented programs. Next,we introduced structural variables into the static structure to represent the aspect-orien-
ted programs. Finally, we defined static semantics of aspect-oriented programs using the definition of design in unifying

theories of programming, and proved its soundness afterwards. The approach was enumerated with a case to demon-

strate the usage of the semantics.
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M 2 FrAWAB)SIZAW@) A JxB(x) .,
N3 AW S Fala=tANA@ L, EFAWREAW
g ¢ RS R BB« TS,
2.2 BAMIESFE&
B P #1Q BB, H B ind Q=outaP={+'} , Bl P
LR R QWM AZE, W,
P Q) =4 Jve * (P(vo) AQ(v0)) ¢))
Wit 1220 Pifalse=false,
2.3 EEFSENT

f®{d >r}
fUld i, if (=@

N {d Py Uld ), i fld) =y
%1 f8i% D={M,N,X,A,B,C.E}, f={M >N,
N X,A =B},
(f®GHHH®{M Y} ={G >H,M +Y,N >
X,A B}

3 AOP mIHX#E=

3.1 EEHEE

BN 200 K E A
bR, A AR IS,

EXIWETNXRER HEMRORELRIEENDY
B, HImEL, M TFELANRE, BIXEREAEX RS
REF R,

EX AGEER) BEFHITIEPEEE X (well-
defined) ¥ 25 . BN H38 J5 vk 4 8 A ik BT

BAGELAN T EIEMAE

BX SR H—RIERSHNES BERTXE
AEEBANMED.

EXCCGEA) HEVATGENERILENTH
AR,

EX7O7H) HEMHEUXEQLHETHENRSE
BRI,

3.2 mEAERFRE

B 1R Aspect] B2 RS, % ¥ H 2 Main, Point
MFEALS BAR. HF,2% Point REANRE, AR RAE
8 2, AT setX, getX Fl add; 2 Main Ry /7, BT
BIAD, R & —A K8 A mainO; H A B0,
EYA p M-—4 After 30, B MMEFR B/~ Point 259
BRAZE « BE; 5 BUESEVRE, 8508 p2 fi—1
After {@H, ZE FHEFEKE Point KHRATER o 1Y
18, ZHE KT 100, WH x WEEFIREN 0, FUAZE,

ZRFHPTERIT . & % H £ main €8 Point
BSL) c, LB c RAAMRA T E setX R ATER - BEHN
100, E:E W AR ¥ add, @3 FXf add MEHSTIA p A
P2 iR R R LB, Wi S YA p # p2 452 AR After
W, FH e add, B « BEAEN 105, R 5 BRIEE A
PATHLI FethAT 5 TE B A8 AL B x BIEE N 0, BEHR
THE A BEH, R L B/R“x is changed to 07,

class Point{
int x;
public int getX(){
return Xx;
}
public void setX(int x){
this. x=x;
}
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());
}
}
aspect B{
pointcut p2(Point ¢) ; call(void Point. add (int)) & & target(c)
after(Point d) returning p2{d){
if(d. getX()>>100) d. setX(0);
}

B 1 Aspect] FHILTE

4 E\EX

4.1 —# AOPIEE

BT, AREE AO BFIE X ARFEK AOPIEE , X
BT ARMIF R AR A, AR EREE, £
SCR A Aspect] B35 AOP IEE . iES 9 BNF X
mk 1 5,

# 15 H AOBFAYIEE: M LW AOPiEF Aspect],
ZEES HAE& AOP v BEAKITE.

ZEE PR — T prog BIEXR A HIFH cdecls, 7
PRSI adecls M FE ¥ Main, HH,adecls AT LA Z FFF1.,

HIEE PR HEEH adecl B H AL C. T HEHXE
%, D.JBHFHFF adefs, 7 575 B F 3 mdefs, Y1 55
Bl pedefs. @A ] addefs, HA , X FHKRLISL DR
kR, RATFEATEHSR, RIETALFEERK,

ZIEE R — S B pedef HYIA % pe ERSH
# (prameters) FIZE AR Y] SR FF ped R, FH A, ped 3T R
F Aspect] B 17 FhEAY] S 1A R .
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BB E R — BN B addef HOERIZER B A4 ad,
583 (prameters) M & pe FAr s c M. HeEH
KA A1FE before, after Fl around, H X T Aspect] #7 3 253
Y, A S0 A3 0 1 SE R 45 5 DA (6 T 5 v S8 R EAT AR
i,

#1 AOPIESH BNF

(=y:2 prog: . = cdecls; adecls; Main
HEEYES

adecls: : =¢| adecl| adecl; adecls

adecl: : =aspect Al extends D]{ adels; mdefs; pedefs;

FATEEA addefs}
W EFHFF pedefs: : =pedef| pedefs pedefs
BAYEEWR pedef: : = pointcut pel prameters) ; ped
ped: : = call (MethodPattern) | execution( MethodPat-
tern)
| get(FieldPattern) | set(FiledPattcrmn)
| call ( ConstructorPattern) | execution { Constru-
ctorPattern)
JE 444 B R 4% | initialization{ ConstructorPattern)
| preinitialization( ConsstructorPattern)
| withincode({ MethodPattern)
| withincode( ConstructorPattern)
[ this( T) | this(x) | target(T) | target (x)
| ped®:.&.ped | ped || ped| P ped
TP::=* |C+|C
TyPattern:: = TP | T | TyPattern || TyPattern | Ty-
. Pattern®.8. TyPattern| | TyPattern
ERKA MethodPattern: : =TyPattern TP. m(TS)
ConstructorPattern: : = TyPattern TP. new(TS)
FieldPattern: : = TyPattern TP, x| TyPattern x
40 7T 5 addefs: : = addef| addel’; addefs
N addéf: { =advicetype ad(prameters) . pc(y){c}
advicetype: : =before| after| around
* 5 W F 5 cdecls: : = cdecl | cdecl; cdecls
A K E cdecl: - =visibity class C[extendsDD]{adefs; mdefs}
JB M7 R ¥ 5 adefs: | = adef| adef; adefs
BARKEH adef; - = visib: Ta[ =1]
Ky M visibility: : = private| public
- A visib: : = private| public| protected
*ARAMFF  TS!i=TI|T;TS
BAKB R ALK T. :=int|{loat| string| char| Boolcan| C
F i E W E mdefs: : = mdef | mdef; mdefs
B mdef: | =m(prameters) {c}
EH % Main: : = (exts; c)
SEMEEFHFT exts!!=ext|ext;exts
BEANHERFY  extii=Tx[=1]
BREEKFH prameters: : =ext|ext; prameters
PUS c: i =skiplchaos}le: =C. new(eS) |var T x[ =c]| end
x|le. m(eS) [cs¢| cAbD cleMelbx cllest=eS
F ik R F 5 eS=ele;eS
ell=x|le/Cle) 1] {(eS)
B R leS=le|le;leS

le: i =olle. a| self
1::=cn|null

ZE S 5 MICEE R, 2515 Aspect] B 5 FHIT
BAE O R, AR A (TP) BRI (TyPattern)  J7
EUCEAR X (MethodPattern) | #4) # 75 % DS B A2 2 (Construc-
torPattern) flIE# = (FieldPattern) ,

5 FIL R AR T

AR (TP » RMERHIRSA CHRTRE CHTA
FH,

FRIMA (TyPattern) . FFF AN ME G HME K.
HAp, AR AEERLER(DARLER, B SRR
FABEZEER && (5, || (BOM G E A&

Wi, Flin((Foo+ & &.1Foo)# R Foo MIATHE T2, HAE
& Foo A 5,

J5 7 VL FRdE = (MethodPattern) : f 26 BT 2644 485K,
Tk SECERFFHY .

My i VL ER R R (ConstructorPattern) ; i 8RB 2
ZAER snew MSEERFIIH M.

B (FieldPattern) ; iy ZA8 ARl 4 LA
4.2 #HMTE

N TR FRESL, SIA T ISR,

DASNAME : 375 BT /5 B 1977 T 48 FH ISR 6

2)Advice: R BT A BRI ES .

3) Pointcut : 7R A V) MBI R &

DR ANAME =4 (M = {{a1: Ty di) sy {a.: Ta»
d) | (Tia;=d) (=1, ,m)EFE= P PEH M g% )
W ANAMEM) ={<a,: T\ ,di ) {a,: Tardi s

5)MNER superclass=q {M [>N| (aspect M extends N) i,
MAEFEEH D H NECNAME)Y , W superclass(M)={N},

6)UNER superaspect=y4r {A Bl (aspect A extends B)
MAEH E A v B BE ASNAME}, W superaspect (A) =
{B},

EIREERAE BFSCERL9 ] e LIS H AR R R A 4R A
B AOP 45 R4, 120 Q. B Q= {ASNAME, Ad-
vice, Pointcut, ANAME, superclass, superaspect , pricnamet® ,
pri U0, prot ), pubt® sopt?? , pubcnamet® '} ,

4.3 AOP FEEHBZHHEAULEN

EX 8 — T EESRE—ITFHITHGpt0.id,vs, return-
typey , o,

Djpt RFEEFER, B jpr € JPT, JPT =y { peall,
perecution, set, fget, finit, fpreinit, aerecution, pwithin,
pwithincode} ,

2)o RGN ERIBIEIE MR AL o€ INDENTIFI-
ER, 3w, INDENTIFIER Fa/RvRiR s £ 4, TR .

3)id FaIT kA BB . id€ INDENTIFIER,

Ous FRITIEBEPRSEL B ws€ VALY Ue, K, e
R VAL FnERMNERY,TH,

5)rerurntype: F7n 715 IR BHEZERL, B returntype €
TUCNAMEUe, Kt CNAME R IR RN, T &
RAEBREBWEED TR,

EXYS — M p B—DIHILHLA, pe, PVT, PV,
pedy o,

DA Yl s RTER T4 . A€ ASNAME,

2) pe TR PR AR R4, pc€ IDENTIFIER,

DPVT XIS HKR, B PVTE (TU
CNAME) " Ue.

HPV R AKIEAS 4T, PVE IDENTIFIER,

5) ped TRV S IREF, B} ped € PCD, H b PCD FRn
B BAY A RN E S .

8 2 {pesesescall(C. mO)) FARY & (pointcut pc ().
call{C.mO)),

(pc,Cyb,target (b)) Fn B (pointcut pc (Cb) : target
@),
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EX 10 —HH adv B—-EITH (A, ad, advice-
type, ADVT,ADV, pc,c) , K.

DA FRY S FER T 4, A€ ASNAME,

2)ad FRBHINE T, B ad € IDENTIFIER,

3advuicetype FmiBHIFIZLEL, Bl advicetype € {be fore,
after,around}

DADVT F@MKE RS PR, B ADVTE (TU
CNAME)* Ue,

SYADVERTRBAMIE RS %%, B ADVEVAR" Ue,
VAR £ERBMESS, TH.

6) pc RARBIFPFHBYI L4, B pc€ IDENTIFIER,

DeXRABHE SHFEEEU B—-RIHHELS
IR,

4.4 igit

A SO #R 518 E XA 5 — 2 7 B8 (Unifying Theo-
ries of Programming, UTP)P3 e+, iR fife
FZEMER, ZERRANRBFEERHRESRMG p 1
RETFHR . MAEHLEEEG RURET—ELKI1E.

AT FERATRA rCOS 8 LM IT, e BRI E
MR TR

B:p FR=up ]“(R/\“L_U,=E) (2)
Hi wRRiitd B P RS RETANERES  wTing;
FRBTEBRPERERUNERES S ing; wlU f=1ina;
"L_U’Qoutozo

A3, ing = Q, outa = Q' = {ASNAME', Aduice’,
Pointeut’ s ANAME', superclass’, superaspect’, pricname’,
pri’ s prot’ s pub sop’ , pubname) ,

FEI™M  (p FR; (2 FR) = pr AN —(Ry;
—p)) F(R R,

4.5 EEIEN
4.5.1 Ik FIHLahiEL

AR 1 BB AU S B pedef #0140 875 B 751
pedefs £ XiE X,

EX 1N RE—ATIEFIN pedef, HiE L LIF .

(Lpedef1]=a { Pointcut} :D (pedef) FModi fyPointcut
Hep,

DD (pedef 1 F 7R pedef £ 7F B F E L (well-de-
fined) , HAB % false BX ture, T [F,

2) Mod; fyPointcut =4 Pointcut’ = Pointcut U {(A, pc,
PVT,PV,pcd)},

KB ERNEXR BFH- MR RSEEES
A58 Pointcut TEJRRMER B IM—DF W TR, HREH
EEBARE,

BN 12 B pedefs= (pedefy; pedefs ;s pedefs),
Hif e T .

(Lpcdefs]]=[[pcdefr 11;[Lpecdefs11s-+; [[pedefy]]

R L EE R P S AR XA B RE
PHE X E G, AT HRR I BT R AR, DI SRR

SIE 1Y EAEEBSMEL RS £E-MISAF
AER Sy, HiE LE W R A —1iRit.

RS X300 P B A B S5 M AT N IE B S R T

1Y pedefs=(pcdef 1) REE X 11 BREEBRL.

DBV pedefs= (pedefis pedefss s pedefn), MA
[Lpcdefs])={Pointcut} :D (pedefs) FR(Pointcut’) Br » K
# R(Pointcut’) = (Pointcut’ = {{A, pc; , PVT; , PV;, pcd; ) |
i=1,2,,m}),

)Y pedefs= (pedefi ;s pedefss s pedefms pede fruir )
B},4 R’ (Pointcut’) =R(Pointcut’) A w' =w, Hipw =0 —
{Pointcut'} ,ww=Q— { Pointcut} ,R1(Pointcut) = ( Pointcut’ =
Pointcut ) {{A, pcpt1 s PVTt1 s PV s pcdmt1 ) }) s R (Po
intcut) =R1( Pointcut) N w/ =w, p= (D (pcdefs) A — (R’
(Pointcut’) ;—D (pede frrer)) s T

(Lpedefs]]

=[[ pedefi 115 (L pedefe I]s -5 [[ pedefm 115 [ pe-

defrr1]] GEX 12)

= {Pointcut} :D (pcdefs) FR(Pointcut’) ;[ [ pedefrmri 1]

Q=E 3]

=D ((pedefs) FR (Pointcut’) ; ([ pedefuri 1] (F(2))

=D (pcdefs) F R (Pointcut’); { Pointcut}: D ( pc-

defm+1) FR1(Pointcut) (EX 1D
=D (pcdefs) FR' (Pointcut’); D (pedefrr1) FR1

(Pointcut) &en
=p (R (Pointeur’) s R1" (Pointcur)) (BED
X R (Pointcut’) ; R1’ (Pointcut)
= Ju(R (v) ARl (v)) (FHa»

= Ju((v={(A, p¢; ,PVT,,PVi, pcd;> |i=1,2,++,m} \
w =w) A (Pointcut’ = v U {(A, pemt1s PV 15
PViisped i)Y A/ =w))
Cl¥ R 5 R1 &fY Pointcut B K v)
= Jo(v={(A, pc; s PVT; , PVi, ped; | i=1,2,++,m} A
Pointcut’ =v\J {{As pemt1 s PVT i1 s PVis1 s pdmir )}
A =w)
GRIE N"HE &8 FEEMTmE
= Jw(v={{ Aspc;»PVT;,PV;,pcd:>|i=1,2,+,m} A\
Poin tcut’ = v U {CA, ptmt1s PVTut1s PVpris
pedni) ) N =w G D
= Pointeut’ = ({{A, pc; , PVT; , PV, ped;> | i=1,2, -,
m) U{(A, pensr s PVTot1 » PVt s pedmi D) AN/ =w

LW 3)
= Pointcut’ = {{A, pc:, PVT;, PV;, pedi> | i=1, 2, -,
m+1} A/ =w
~[[pedefs]]
=p FPointcut’ = {{A, pc: » PVT; , PV;, ped; ) |i=1,2,,
m+1} Aw' =w

={Pointcut}: p FPointcut’ ={{A, pc; , PVT; , PV, pcd;) |
i=1,2,,m+1} &KeEn
S M pedefs = pedefrs pedefss oo pedefr s pede fmr1)
B, G5 AROL
B D—3) A5, B — U0 SUH R 4, Bk AR
BRA—DRI
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4.5.2 il@4e U585 L

AR Fe 1 P i AN A B addef A 0 B 5
addefs & SUIE M,

EX 13 BiAEsE A PSS p SEH—ERAE
B4 addefs, HiE X WF .

(Laddef]]= 4 { Advice} : D (addef) FAdvice = Advice
{{A,advsadvicetype, ADVT,ADV, pc,c)}

HE X R e X — s A B RES Ad-
vice M IM—1TTEK.

EX 14 {Hi% addefs= (addef;addefs ;- saddef,)
HAE addefs HESLn DAY poacees po JUHE T

(Laddefs]]=[[addefi];[Laddef,]]; ;[ [addef,]]

3118 2GE WA A RIS LT RN AR TEAE
AR 4Y  HLiE SR AT R — B

B FHAGIERA 551 B 1 2501, thAb s ms .

4.5.3 @ 55 695 L
AF K7 1 e g B J5 T 75 B adecl FI 5 IR B T 8
- adecls % SUE X,

EX 15 BIRTE adecl F1, 8 X —4FHE A, HALEH
N AHREm A B2 s A R A B, T adecl
BT SO SLINF

[Ladecl]]=4s[Laspect A extends N]];[[adefs]];[[md
efs11s[Lpedefs]]i[Laddefs]]

Hrp

[Laspect A extends N]=y4 {ASNAME, supercalss} . D
(A AD (N) FASNAME'=ASNAME U {A} A supercalss’ =
superclass ®D{A >N}

[Ladefs]]=u4 {ANAME)}: D (adefs) F ANAME' =
ANAME @{A B{{an : Tar vdar? s>+ s {azn s Tom v 0} }

(Dmdefs)]=ar {op}: D (mdefs) Fop’ =op ®{A
{my b Cextsy sextsiz sC1) s sy F>(erts, 3€xt82 1)}

ZEXMWEWNEE:. BEX P, RESWE AS-
NAME, superclass,op, ANAME 245 45 B A {H .

31 3y HE A MR X R EE AT EARW
HXET ORI,

WEMIE 553 1 25, AL &8,

EMX 16 X adecls= (adecl; ; -~ ; adecl, ) » pdecls; =
(Prispziseess Pu ) (G=1,++,n) , W adecls BT X LANF

(Ladecls] )= [Ladecl,1];[ [adecl; 115+ [[adecl, 1]

SIZ8 ACHT AT IR A il AT ) RN EA
HH AR 1 SCBR VT RR R —AN T

HE [ FHRUE 553 1 25000, thab e .

4.5.4 EFRAHFHHEL

A5 {1 R SCRRLS o B4~ 26 7 A A2 75 B R B B X

EX 1TTEAHEFHMESOY  BRIETE cdecl H1, 8 X
—AFELE MR N EMEn GRS m ~AF
Bk MR B L A% W cdecl B E LA

[ledecl])= 4 { pricname, superclass, pri, prot, pub,op} :
D Cedecl) Fmodi fyPriCname \ modi fySuper Amodi fyPri \
modi fyProt A modi fyPub A modi fyOp

ﬁq:‘:

modi fyPriCname= 4 pricname’ = pricname\) {M}

modi fySuper= gsuperclass’ =superclass ®{M N}

modi fyPri= g pri’ = pri ®{M > {{ai: Tisdi),
(an:Tyodadt}

modi fyPro=g4 prot’ = prot M > {{an : Tu.du) -,
(aw :Twdudtt

modi fyPub= 4 pub’ = pub ®{M | {{az : Torsdn )+,
{azm: Tomsdomd )}

modi fyOp=4r0p’ =op &M t>{m > (exts;i;exts
c1) sy FrCextsy seatsp sc) b}

iR R SR - K8 LAHUER T RIS, BB
AR pricname, pubcname, superclass, pri, prot, pub, op 3% #645
AR AIE .

EX 18ABEFRKIESOY  BILTE cdecl H,E X
—AFEMEREN N, EMEA n M FRERE m MK
Bk MR URYE R LA TR cdecl (35 SCE XN

[(Cedect11=up { pubcname, superclass, pri, prot, pubsop «
D (edecl) Fmodi fyPubCname N modi fySuper A modi fyPri \
modi fyProt \ modi fyPub N\ modi fyOp
ﬂl:':‘:

modi fyPubCname= 4 pubcname’ = pubcname U { M}

modi fySuper==ypsuperclass’ = superclass ®{M >N}

modi fyPri=q pri’ = pri @ {M > {(ai: Ti di ),
{an: Tysdy})

modi fyPro= g4 prot’ = prot ®{M |>{{an : Tii s )+
Caw: T sdw?}}

modi fyPub= 4 pub’ = pub ®{M > {{as : Tor yda1 ¥+
{agm s Tom sllom >} }

modi fyOp=yrop’ =o0p @M ={m > (ertsi ;erts:,
1) sy B(ertsy sertsy sci) )}

TE X 19K A R By 18 30
cdecl,) s W cdecls W& SLE LANF -

[Ledecls])=arEmpty ;[ [cdecl, )]+ ;[ [cdecl, 1]

He Emprty=4 {Q) : true FR(Q), Hd R(Q) = (pricname =
O N pubcname’ =® N\ superclass =O N pri’ =® A pro’’ = A\
pub =& N op’ = ® N ASNAME' = & A superaspect’ =@ A
ANAME'=® A Pointcut' =® N\ Advice’ =),

4.5.5 AORBAHHEIEL

HT AO T B BB 4G 45 26 75 B ER 43 Fn 7y T 7 B
9, BT AO BP0 S E SUE AL B AR AT 15 X
TEAE SRR S, BB E X,

EX 20(A0 BIFHEREE SO

{Ucdeclssadects ) =4\ Ledecls 1) Ladecls]]

EHE 2(BSIE MR B8 AOBRFHBEIEY
AT R — T,

IERA ARSES I 4 1 COS H A AUE LA ] DT R
X 1AL AL .

5 rB
B 1RG4 — A FE MBS Oy T A7 L P2k

1% cdecls= 4 (cdecly 544+
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Point B77 B}iC4E delPoint, 7 A B BREHE delA, F 1 B
BIFE BRITAE delB, 36 75 B F1 05 T 75 B 43 91858 & i,
Hxd R 3 SE G E S B In T,

4 R1(Q) = true | pubcname’ = pubcname | { Point} A
pri’ = pri @{Point P-{{x:int,00}} A op’ =0p @ {Point -
{getX > (®sint rx yrx:=x) ,setX b(int y;®,x:=3) add
(int ys@x:=x+y)}} A pricname = pricname N superclass’ =
superclass \ prot’ = prot N publ = pub N ASNAME' = AS-
NAME A superaspect’ = superaspect N ANAME' = ANAME A

Pointcut’ = Pointcut \ Advice’ = Advice) @
*" [Cedects1]
=FEmpty;[[delPoint]] GEX 19)

=true FR(Q) ;true FR1() (@, X 1D

=ture A —((R(Q));—true) FR(Q);R1(Q) CEH 1)

=ture FR(Q') s R1(£) (D
XURWQ) R

= J Q1RO ARI(QI)) K@)

=Junuwruvtruttomt:z((n=0Au=0Au=
DA =OANus=DPAu=0Nv,=0Au=0Aun=
OAve=®N v1 =P A vi2 = D) A (pubcname’ = U
{Point} \ pri’ =wv, @{Point > {{x:int,0)}} Nop' =
v @{Point>{getX = (®;int rx,rr: =x),setX |
Gint y;®,x: =y),add P> (int y; O, x: =x+ )} A
pricname’ = N\ superclass’ = v N\ prot’ =u; \ pub =
v ) NASNAME "= A superaspect =wv NANAME ' =
o A Pointcut’ =, NAdwicd =u,))

=Ju (v =® A pubcname’ =uv U {Point}) A v (v =
O pri’ =v, @{Point |>{{z:int,00}}) A Fv5 (s (DA
op' =v; @ {Point > {getX > (P;sint rx,rr: =2,
setX p>(int y;®,xr: =y),ad d > (int y; O, x:=x+
WIDA Ty Coy =@ A pricname’ =uv,) N Jws (v =
®Asuperclass =v) N Jus Cus =D A prot’ =) A
Ju (=0 pub =) A (s =DAASNAME' =
w) A vy (v =D N superaspect’ =v) N v (o =
SAANAME =u0) A Jvu (o =@ A Pointeut’ =w1) N
vy (v =D A Advice’ =ui) G 1D

= (pubcname’ ={ Point} \ pri’ = { Point |>{{x:int,0)}} A
op’ ={Point |>{getX > (®;int ra,rx:=x),setX
(int y;®,xt=73),add > (int y; @, x: =x+3y)}} A
pricnamé =® N superclass =@ N prot’ =@ N\ pub =
O NASNAME ' = ® A\ superaspect’ = ® AN ANAME' =
@ A Pointcut’' =® A Advice' = ®) (f&id k7 R2(Q'))

LI 3)

<o [[ edects]]=ture FR2(Q"

FsER Rk [Ladecls]]=1ture FR3(Q), Hh R3(Q) =(AS

NAME '= ASNAME | {A, B} A Pointcut’ = Pointcut J

{(A, p,Point,d, call (wid Point. add (int)) & & target

(d)>, (B, p, Point, d, call (void Point. add (int))

& &target (d)>} N Advice’ =Advicel) {{A,aduv ,after,

Point, p,{System, out. println(“output finish™);}),(A,
aduv, , before, Point, d, p, { System. out. println (“zx is
changed t0”)}), { B, advs , after, Point, a, p, {int z;a.
getX(®;2)) ; System. out, println(z) ; System. out. println
(“out finish”);}) N pricname’ = pricname N\ superclass’

=superclass \ prot’ = prot \ pub’ = pub N superaspect’ =

superaspec)

S [[edecissadects]]

=[[Ledecls]]; [ [adecls]] (B X 20)
=ture |- R2(Q)) s ture FR3(Y

=true FR4(Q)) GEED

HH,R4(Q) = true |- (pubcname’ = { Point} \ pri’ = { Point |-
{(x:int,00}} N op' = { Point }>{getX > (®;int ro,rxi=
x)ysetX >(int y; Pyt =3) ,add > (int y; @zt =x+ W} A
ASNAME'={A,B} A\ Pointcut’ ={(A, p, Point,d, call(void
Point, add(int)) & 8&.target(d)), (B, p2, Point, d, call (void
Point. add(int)) & &target(d))} A Advice’ = {{A,adw saf-
ter, Point, p, { System. out. printIn(“output finish”);}>, (A,
adv; ,before, Point,d, p, { System. out. println(“x is changed
t0”)}),{(B,aduw, after, Point,a, p2, {int z;a. getX (P;2));
System. out. printin (2); System. out. printin (“output fin-
ish”); 1)} A pricname’ = ® A superclass = ® \ prot’ =® A
pub’ = A superaspect’ =0 A ANAME =)

E %38 A, R € X 2 Point M7 A 1 B,
HA, 2 Point TR EAF BN . LRPBRE.BAEHAE
B x Mk getX, setX K add; 1 A T2 XX HH.
B, AEYIE p M5 p BEH) before BH AR after i§HI;
FHE BASYIE p2.5 p2 42 after @A, XEBRFHS
HHR—BM., BR, LREATSSREERE W, EEE
RIEHH.

HRIE  ASCAECERL20 A ERE EE X T AOP ##S
1B X, B YR T R O WA A T Ak R
TR TH 1 7 TRV P 89T SR BLAE (specification) , AN 7 SR 1Y IE
B tE AT IRAE , AT GRIERR (A F A A TR SR IERTE.

AR XMELRRES RN ATERRIEE
BN 0 7 R F R SR, AT & 5 B S Aspect]
BRI RARES, HEX AOBFNEHSIE LI #a.

i FiZiE LR BEHIR Aspect] BEHIITHN, RITA N K
THERR Aspect] & XBIRMFFIR, 4R TS, RATH
FE— BB A ST E X B TE X2 rCOSH @ AR Ly
7, B0 OO BFIIE X2 AO BF B XK EE. SR
Bt,523% Aspect] BB X, FHER R B FE W N, B H N
FAR] Aspect] HEA TR RIE.

2 % XK

[1] KICZALES G,LAMPING J,MENDHEKAR A,et al. Aspect-o-
riented programming [ C] // European conference on object-orien-

ted programming. Springer Berlin Heidelberg, 1997 220-242,
(F#% 215 7O



%9

F GEETIEGENNERE BT R 215

Conference on World Wide Web. 2015:1198-1208.

(14] PIMPLIKAR R,SARAWAGI S. Answering table queries on the
web using column keywords[]]. Proceedings of the Vldb En-
dowment,2012,5(10),908-919,

[15] GUPTA R,SARAWAGI S. Answering Table Augmentation
Queries from Unstructured Lists on the Web[]]. Proceedings of
the Vldb Endowment, 2009,2(1) ; 289-300.

[16] LEHMBERG O, RITZE D,RISTOSKI P, et al. Extending tables
with data from over a million websites[ C7 // Semantic Web
Challenge. 2014.

[17] BIZER C. Search Joins with the Web[C]/ICDT. 2014.3.

[18] LEHMBERG O,RITZE D, RISTOSKI P, et al. The Mannheim
Search Join Engine[J]. Web Semantics Science Services & A-

gents on the World Wide Web, 2015,35(P3) :159-166.

[19] BRAUNSCHWEIG K, THIELE M, EBERIUS J, et al. Column-
specific context extraction for web tables[C] // ACM Sympo-
sium on Applied Computing, ACM, 2015.:1072-1077.

[20] EBERIUS ], THIELE M,BRAUNSCHWEIG K,et al. Top-k
entity augmentation using consistent set covering{ C]// SSDBM.
2015:1-12,

[21] LAUTERT L R,SCHEIDT M M,DORNELES C F. Web table
taxonomy and formalization[ ] . ACM Sigmod Record, 2013, 42
(3):28-33.

[22] SONG S,ZHANG A,CHEN L,et al. Enriching data imputation
with extensive similarity neighbors[]J]. Proceedings of the Vidb
Endowment,2015,8(11):1286-1297.

(&% 189 7O

[2] KICZALES G, HILDALE E, HUGUNIN J, et al. An overview
of Aspect][C]// European Conference on Object-oriented Pro-
gramming, Springer Berlin Heidelberg, 2001, 327-354,

[3] SPINCZYK O,GAL A,SCHRODER-PREIKSCHAT W. As-
pectC++;an aspect-oriented extension to the C+ + program-
ming language [ C] // Proceedings of the Fortieth International
Conference on Tools Pacific; Objects for internet, mobile and
embedded applications. Australian Computer Society, Inc. ,
2002.:53-60.

[4] Aspect RCEB/OLJ. [2016-03-01]. http://sowrceforge. net/pro-
jects/aspectr.

[5] BONER J. What are the key issues for commercial AOP use:
how does AspectWerkz address them? [C]//Proceedings of the
3rd International Conference on Aspect-oriented Software De-
velopment, ACM, 2004 . 5-6.

[6] HIRSCHFELD R. Aspects-oriented programming with squeak
[C]// Objects, Components, Architectures, Services, and Appli-
cations for a Networked World, 2003:216-232.

(7] JBoss AOP homepage[ EB/OL]. [2016-03-0171. http.// www.
jboss. org/jbossaop.

[8] OSSHER H,TARR P. Hyper/J: multi-dimensional separation of
concerns for Java[ C] // Proceedings of the 22nd International
Conference on Software Engineering. ACM, 2000, 734-737.

{93 JIF H,LI X,LIU Z rCOS: A refinement calculus of object sys-
tems[ J]. Theoretical Computer Science,2006,365(1),109-142.

[10] WAND M, KICZALES G, DUTCHYN C. A semantics for ad-
vice and dynamic join points in aspect-or iented programming
[JJ. ACM Transactions on Programming Languages and Sys-
tems (TOPLAS),2004,26(5):890-910.

[11] JAGADEESAN R,JEFFREY A,RIELY J. A calculus of un-
typed aspect-oriented programs[ C] // European Conference on
Object-oriented Programming., Springer Berlin Heidelberg,
2003:54-73.

[12] LAMMEL R. A semantical approach to method-call interception
[C] // Proceedings of the 1st International Conference on As-
pect-oriented Software Development. ACM, 2002 :41-55.

(13] WALKER D,ZDANCEWIC S,LIGATTI J. A theory of aspects

[JJ. ACM SIGPLAN Notices, 2003,38(9):127-139.

[14] TUCKER D B, KRISHNAMURTHI S, Pointcuts and advice in
higher-order languages[ C] // Proceedings of the 2nd Internatio-
nal Conference on Aspect-oriented Software Development.
ACM,2003.158-167.

[15] MASUHARA H, KICZALES G. Modeling crosscutting in as-
pect-oriented mechanisms[ C] // European Conference on Object-
Oriented Programming. Springer Berlin Heidelberg, 2003, 2-28,

[16] TABAREAU N. Aspect Oriented Programming: a language for
2-categories C] // Proceedings of the 10th International Work-
shop on Foundations of Aspect-oriented Languages. ACM,
2011,13-17.

[17] AVGUSTINOV P,HAJIYEV E,ONGKINGCO N,et al. Se-
mantics of static pointcuts in Aspect][J]. ACM Sigplan Notices,
2007,42(1):11-23.

[18] FIGUEROA I,TANTER E. A semantics for execution levels
with exceptions [ C] // Proceedings of the 10th International
Workshop on Foundations of Aspect-oriented Languages. ACM,
2011.7-11.

[19] GANG X,BO Y, MINGYI Z. A Semantics of Poincuts in As-
pect][J]. IERI Procedia,2013,4:323-330.

[20] XIE G, ZHANG M Y, YANG B. A STATIC SEMA NTICS
FOR ASPECT]J[]]. Journal of Computer Tational Information
Systems, 2012,8(16) :6951-6962.

[21] EMRFE, EHEE. e EHEM Aspect][OL/EB]. [2016-03-
01]. http;//www. creativepioneer. com/paper/AOP_and _As-
pect]. pdf.

[22] HOARE A R C,HE J. Unifying theories of program ming[M].
Englewood Cliffs; Prentice Hall,1998.

[23] MOLDEREZ T,JANSSENS D. Modular Reasoning in Aspect-o-
riented Languages from a Substitution Perspec tive[ J]. Tran-
sactions on Aspect-oriented Software Develop ment XII. Sprin-
ger Berlin Heidelberg,2015,3-59.

[24] ZHANG Q.KHEDRI R.On the weaving process of aspect-
oriented product family algebra [J]. Journal of Logical and
AlgebraicMethods in Programming,2016,85(1):146-172.

(25] BhRGITT. EETHEHURN PR BB 8 B 50D [M]. Jb3. 5
S R4, 2002 117-118,



