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public class Shape {

int width;

int height;

public void setWidth(int width) {
this.width = width;

}

public int getWidth() {
return width;

}

public void scale(double scale) {
width = (int) Math.round(width * scale);
height = (int) Math.round(height * scale);

}
Vi
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public aspect DoubleCoordinate {
double Shape.dblWidth;
double Shape.dblHeight;
void around(double width, Shape shape):
execution(void Shape.setWidth(int)) &&
args(width) && target(shape) {
shape.dblWidth = width;
}
int around(Shape shape):
execution(int Shape.getWidth()) &&
target (shape) {
return (int)Math.round(shape.dblWidth);
}
void around(double scale, Shape shape):
execution(void Shape.scale(double)) &&
args(scale) && target(shape) {
shape.dblWidth *= scale;
shape.dblHeight *= scale;
}
}
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public aspect ReallyChanged {
void around(int width, Shape shape):
execution(void Shape.setWidth(int)) &&
args (width) && target(shape) {
if (shape.getWidth() != width) {
proceed(width, shape);
}
}
void around(double scale):
execution(void Shape.scale(double)) &&
args(scale) {
if (scale != 1.0) {
proceed(scale);
}
}
7/
}
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public aspect ObserverProtocol {
after(): execution(void Shape.setWidth(int)) ||
/% WEx/ |
execution(void Shape.scale(double)) {
//observer.notify();
}
}
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aspect Precedence {
declare precedence:
ReallyChanged, ObserverProtocol, DoubleCoordinate;
}
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public aspect DoubleCoordinate {
double Shape.dblWidth;
double Shape.dblHeight;
void around setWidth(double width, Shape shape):
execution(void Shape.setWidth(int)) &&
args(width) && target(shape) {
shape.dblWidth = width;
}
int around getWidth(Shape shape):
execution(int Shape.getWidth()) &&
target (shape) {
return (int)Math.round(shape.dblWidth);
}
void around scale(double scale, Shape shape):
execution(void Shape.scale(double)) &&
args(scale) && target(shape) {
shape.dblWidth *= scale;
shape.dblHeight *= scale;
}
}

public aspect ReallyChange {
void around setWidth(int width, Shape shape):
execution(void Shape.setWidth(int)) &&
args(width) && target(shape) {
if (shape.getWidth() != width) {
proceed(width, shape);
¥
}
/W
}

public aspect ObserverProtocol {
after onChanged():
execution(void Shape.setWidth(int)) ||
/% Wx/ ||
execution(void Shape.scale(double)) {
//observer.notify();
}
}

6: 7 RN A4 21T 5

TR IRIAERENEETCND Y aS VRS Vb
%, Shape 7 7 AD setWidth AV Y RAIEINT
WpEE, EBARNICIEEST D RENELS KD,

MHEEHORERAD T AR NMIMBIRIEA AT &
proceed THEMFEHAZEL I LTS T R)NA AD
— % MUY, Resolve 7 A/RY MDD setWidth
7 RJNA A&, ObserverProtocol D onChanged
7 R/NA A ¥ DoubleCoordinate D setWidth 7
RNA 2%, ZOBEBEMATEITLTHWDS, BH
ReallyChanged 7 A/%Z M setWidth 7 R/3 1 A
XETINZ, ZHUTHY 9 S MBI, Resolve
TART RDT RNA AHOD if XTERIFIND D
LbThbd,

e BIRET DR Z I X 72 Aspect (ZHWT
B, EEIEAIZED < T RS ZDFELFIV—IVIEHRE
D Aspect] LEDLLR, K6 DT ANRY NI,
Resolve 7 ARY "AM# Y A E N/ & T DFEITIET
%X 8 ITRT,

public aspect Resolve {
void around setWidth(int w, Shape s) resolving:
pointcut0f (DoubleCoordinate.setWidth(w, s)) &&
pointcutOf (ReallyChanged.setWidth(int, Shape)) &&
pointcut0f (ObserverProtocol.onChanged()) {
if (s.dblWidth != (double)w) {
[ObserverProocol.onChanged,
DoubleCoordinate.setWidth] .proceed(w, s);

}

7/
}
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public aspect ToStringWithCommas {
String around toString():
call(String MyInteger.toString()) || ... {
String str = proceed();
StringBuilder builder = new StringBuilder();
int r = str.length() % 3;
if (r == 0) {
r = 3;
}
builder.append(str.substring(0, r));
int i = r;
while (i < str.length()) {
builder.append(’,’);
builder.append(str.substring(i, i + 3));
i=1i+ 3;
}
return builder.toString();
}
}
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public aspect ToStringWithFullWidthChars {
String around toString():
call(String MyInteger.toString()) || ... {
String str = proceed();
char[] array = str.toCharArray();
for (int i = 0; i < array.length; i++) {
switch(array[il) {

case ’0’: array[i] = > 0’; break;
case ’1’: array[i] = > 1°’; break;
V.
case ’9’: array[i] = > 9’; break;
}

¥

return new String(array);

}
}
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public aspect Resolve {

String around replaceCommas() resolving:
pointcut0f (ToStringWithCommas.toString()) &&
pointcutOf (ToStringWithFullWidthChars()) {

return [ToStringWithCommas.toString,
ToStringWithFullWidthChars] .proceed()
.replace(’,’, ?, ’);
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public aspect BasicLogging {
private Logger logger;
pointcut logPoint(): ...;
before log(): logPoint() {
logger.log (INFORMATION,
thisJoinPointStaticPart.getSignature() +
" is called");
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public aspect AdvancedLogging {
private Logger logger;
before log(String arg):
pointcutOf (BasicLogging.log()) &&
call(void java.io.Writer+.write(arg)) {
logger.log(INFORMATION, "with arguments: " + String)
}
}
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aspect AddSynchronization {
before lock():
pointcut0f (BasicLogging.log) &&
pointcutOf (AdvancedLogging.log) {
Logger.lock();
before unlock():
pointcutOf (BasicLogging.log) &&
pointcut0f (AdvancedLogging.log) {
Logger.unlock() ;
around log():
pointcutOf (BasicLogging.log) &&
pointcutOf (AdvancedLogging.log) resolving {
[lock, BasicLog.log, AdvancedLog.log, unlock]
.proceed();
}
}

14: AddSynchronization 7 A/XZ h

INFORMATION java.io.Writer.write(String) is called.
INFORMATION with arguments:[documentl.fig, --debug]
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public aspect Resolve {
void around setWidth(int w, Shape s) resolving:
execution(int Shape.getWidth()) &&
args(width) && target(shape) {
if (s.dblWidth != (double)w) {
shape.dblWidth = width;
//observer.notify();
}
}
V2.
}
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pointcut pc(): execution(Shape.setWidth(...));

before(): pc() || execution(Shape.scale(...)) {}
after(): pcO) {3;
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FDEHRD —HEIEIEL R TR S B, JI73%
DHLUTE EITUALSBRWT RS ZADKRA ~
Ny NEZREBEL, MEFERIZE 2 AREENFH
HELTHWEYVaAVRA Y NTlk THZTEHZDT
RNNA AMFEFINBZNEDIZTDIFEEH D, LU
MU ZOFEIF, HEFHZREL THLIBEDT
ARY NDEZEMRMEL R TIUER SRR, T
ANRY NOFRMAEOB RN SHETH D,
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6.1 Context-Aware
Rules

Composition

Context-Aware Composition Rules[5][6] Tl
LY RAY MIHUTL—IVEEHL, TOFRTT
ARG N TIRER LT RN ADESENERLIZ BT S il
HEHESIENTED, £/ T RAA AEFTL
BOEWSHIREHEITD, X512, BRIV TF
A M &> THEEIEM 2T 2556121, if K
AV RAY N EHCTEHRIIV—IVEEETDHI L
MTED,

UM UAMS, 2 B T/RUK ReallyChanged 7
AN ¥ DoubleCoordinate 7 AXZ ~DHID
& D ITERIERL 72 TIEHE T SR WHEAER» D
%, KEFBIZBVTE, 7 RN AR TOEIEIR
MOBRENABETHY, if RA VY MY NRE %R
W82 3 Y 7% A MI& S BEIEMDZEES
AECTH B,

6.2 JAsCo

JAsCo[8] 12 v R—2 v MAR—ABHKMIT DT
ANRY MEMAISEFETH D, JAsCo TEHAMRET
BRI IR EBIABE T 2 A%, TR EHME < Flik
PEMEIZ 2D, JAsCo TIXI RV ZANT, 7 RANA

ALY T B 7Y 7 &2 BRI BARA VY Ny hEE
ATHME L, 7y ZBIOERNEN %2 3% ET X 5,
X501, FEFRFITYaA ViRA Y MY A ENz
T I&VARNEUTHIRL, VAMNEETEZ L
T7 w7 DFEMFIER % BIZHIET X 5,

6.3 Traits

Aspect] D & 5 R FFEIZE T D around 7 RN
A AL AR=2 32— ROBFFKIE mixin #&IZES S
mixin & 7 J A DOEFREFELIL TS, around
7 R/NA AT proceed % FFUH T &, ROEIIH
PEDT RNNA AZ IR —Z2 02— RBETHINDS
& 912, mixin T super ZFFUHI g &, HA/ S L
DD mixin DAY Y REZIEXT T AAY Y RIS
CHIND, AU T A5 U TEED mixin %l
AAFEXED L, HAEERIZEYREENELD 2L
b,

U7ZZM35T Aspect] 128157 ARY MNEDOMHAE
PERIDREIZ, mixin MAKIZH T D mixin O
AAEAORMBEIZMITE YD, AP REL ZHEI
traits[7] A% trait % E A U T mixin f#kA&D[ME % fif
P U7 HEIZRIST 5, trait (& mixin 2R U 7285
2B MERBEALTH D, EHOD trait BHE L AV Y R
EREEL TEHRRELZGEIX VT ADAYY R
THEIZTFHLUTWETRTOAY Y RE EFEEL
BRITNER SR80, FxDEFEILRTE TH»RAE
U7zTaA ViRd Y MIT ARY bV AAT,
HEEHNRRELTWET RNNA A% EEXT 5,
Z DT traits LA UTH B,

6.4 Mixin-Based Aspect

tance

Inheri-

Mixin-Based Aspect Inheritance[2] I, 7 A7
N DAL mixin ZEAT DI LT, N6 T AR
I NORBIEENEEHTESD, TRAXA AR AV Y
RDE SIS 72T RN AT & AT B
&, BHFDT AR hOIRDENE T ANRT hT L
EITOIRTEHRLADREELHEALUTHD, ULnl,
e DRETIE, EEOT RNA ADHD FF\ D % [H
2 EEHEITES,



6.5 Doxpects

Doxpects[9] & XML RF a2 A2 hDDDT A
R MEHY AT LATHD, T RN AL XML 2
FOBE IR ETD,

Doxpects Tlk, #2 7 RNA AW, JIDT R
A AMKIFT DL &, TDT RIS A& PIRKIZE
ETCE5, INEMATDI L, 7 RAA ADOEL
ER % [EET DI eMNTES, UL, ZOHAET
&, HOENUDET RNNA AWKIFT ST RINA A
EFEHSURITNERSRVDT, H-BT RN A
ZEIMUZE JITBFEDOT RN A2 EE LRI
X850,

7T FEDH

RFSNZBWT T~ L, HEEHAPFEEL TS
VaA VRA Y MIH LT AR MR AL Z
T, HEMERIZEDAEAZMBIHNT D HIEZRE
UZze ZAUZE ST, RERDBESRIER IZ & 2 N ik
TR T E R > M EERIZ L 2R EE % f#H
TX3, /2. ZOAHEE LTS S 7/201Z Aspect]
ZILR U, pointcutOf A ¥ b Aw b &ESNEAL
{7 % proceed ZEBMTHZ L 2HREL /-,

KX TRE LU L SFERIF £ ZEEINTHAR
VW, THEFEETDILFSEOBED 1 OTH
%, 72, pointcut0f H1 ¥ b NBHHIAT SR
LY AV MZEENDHE. 7 RN ADEHIC
pointcut0f WEEERNT, ERIEL (] X proceed
TODT RNA ZADIENENRPTVDT, INZ M
WTBILEFETHD, /2. b EWELIEL
THATIN D around resolving 7 ARZ K+
DM HEAEHZ RIS 5 fiEL. JF private 81~
A=A TESDOTHEFRT DL E5HOMHE
Thd,
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