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2.1 Ajdoc OO0

public class Stack<E> extends Vector<E> {
AspectJ 00 APIOOOOOOO0O0OOO Ajdoc :

0000000oooooooooooo Apion /*x

* Removes the object at the top of
booooooooooooooDooOD APTO * this stack and returns that object
Joodooooooooooboboboboooooon * as the value of this function.
gooooooboobobbbobobooboooogd *

* Q@return The object at the top of
gooooboooooooooooooooad * this stack (the last item of
oooooooooon * the <tt>Vector</tt> object).
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00 EmptyStackExcpetion 000000000000 0O0OOO
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*/
public synchronized E pop() {
E obj = peek();
removeElementAt (size() - 1);
return obj;

}

/%%

Looks at the object at the top of
this stack without removing it
from the stack.

@return the object at the top of
this stack (the last item of
the <tt>Vector</tt> object).

* X X X X X ¥

*/
public synchronized E peek() {
return elementAt(size() - 1);

}
}

aspect StackChecking {
/*%
* Qexception EmptyStackExcpetion
* if this stack is empty.
*/
before(Stack s): execution(* Stack.peek())
&& this(s) {
if (s.size() == 0)
throw new EmptyStackException();

}

0 1: Stack 0O 00O StackChecking OO O OO

peek

public E peek()

Advised by: .StackChecking.before(Stack): ..
Looks at the object at the top of this stack without

RY1#:
the ohject at the top of this stack (the last ite

0 2: Ajdoc 00000000 Stack OO0 API
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Elipse 000000 UndoOODOOOOODOOODO
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public aspect UndoableFigure

extends UndoFunction{

protected pointcut figures(): target(Line) ||
target (Ellipse);

public class Figure {

/**
* Registers the figures to a draw editor.

*/

protected void registerFigure(DrawEditor editor) {

editor.addFigure (this);
}
}

public abstract aspect UndoFunction {
protected abstract pointcut figures();

/**
* Adds the undo function to figures
* that will be selected by pointcut
* <code>UndoFunction.figures</code>.
*/
void around(Figure fig, DrawEditor editor) :
tools() && this(fig) && args(editor) &&
execution(void Figure.
registerFigure(DrawEditor)) {
editor.addFigure(new UndoableFigure(fig));
}
}

03 0000000000000000C ToolUndo

000000000 UndoFunction O figures O O
O000bO0O00OO0DOo000oDOonD UndoOOoO
000000000000 Figure O registerFigure
00000 APIOO0DOOOODOOOO0ODOOOOO
OO0D00O000OregisterFigure DOODOOO0OOOO
oo0oOOooobOOoOooooooooobobooooo
0000 Ajdoc 00O UndoFunction O around O O
0000 APIOO0O0O0OOO registerFigure 00 00O
O APIO0OD00ODO0OOODOODOOOOOOOd

22 000000

00000000000000000 Javadoe O
Ajdoc 0000000O0000D00ODOO0O0OOCO
000000000 APIDDDOOOOOODOOO
00000000000000000000000
0000000 APIOOOOOOOOOO0OOOO
00000000000 APIODD0O0O0O0O0O0OO
0000000000000000000000API
000000000000000000000

00000 100000 peek 00000 pop O
0000 APIOOOOOOO0O0O0OO EmptyStack-
Exception 0000000000000 000OOO



O0o0oO0pDoOoOoO ApPlO0O0ODODODOOODODOO
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booooocooooobooboboboooboo
gobooooooobooboooooobooon
Servlet 000 OOOOOOO "do” DOOOOOO
gboooooboooooboooobobgoobooon
O00000000000O00000 APIOOOO
gboooooooooboobooboboboooboon
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execution(void Servlet+.do*(..))
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Aspect
/** <the pointcut for comments>
call(void C.baz()) && within(B);
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3.1 APIO00O0OOCOO0ODOOOOODOO
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Abstractaspect
abstract pointcut pc();
A :
/** <the pointcut for comments>
foo()e Cox /

execution(void A.foo()) && pc();

Us0D000ooboooobooooobooooon
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000000000 0000O0000O00O0 APIO
O0D0000000000oo0 smoobobob21.20
OO0O00OUndoFunction 0O OOO0O0O00O0ODOO
O figures 00000000 DOOODODODODODO Figure
oooooooooooooobooooooooo
O0O0000 UndoOOOOOODODODODO Figure O
OO0 registerFigure 00000 APIOOOOOO
coooood

O0OooooOo0o0o AplO0O0O0OoOCOoOooon
cooooooooooooOoooooooooon
OO0 APIOO00OO0OOOOOO APIOOOOOO
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3.2 000000 APIODOOOOOOOOODO

ApPlO00000O0O0OOOOOODOOOOODOO
O0000000000000 ApPIOODOOOOO
oboooooooooooooooooooboo
O00000oOoO0O0o0ooooo0oOo ApIODOOO
oboooooooooooboobobobooobon
APIOO0O0OOOOODODOOODOOOOOOOOO
000 APIODOOOODOOOOOOCOAPIOOO
boboobobooobooboobooboooooan
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3.2.1 ©@comment

@comment 00000000 DOOOOOODODO
0000 APIODODODOOODOODOOOOO0n
Oo0oooo0ooooooooooooooooon
O TimeStampManagement 00000000000
0000000000000 00after 000000
TimeStamp 0000 update 0000 ODOOO0OO0O
O0O00Obefore 00000000000 @comment
OO0O0000TimeStamp.update 00O O0OOOODO
0 Repository 0000 update OO OODOODO

APIOOO0ODOO ODOOUOODOOOODO

aspect TimeStampManagement {
/%%
*

* Qcomment (TimeStamp.update(File))
*

*/
after(File file) : args(file) &&
execution(Repository.update(File)) {
TimeStamp.update(file) ;
}

}

0000dOoOoo ApPIODOOOO @comment O
OD000OOOAspect)J D00 O00O0OOOOOOOOO
O [p|0000000ooooooooooooooo
goooooooboooooooooobbobooOoo
000000000o0ooooOoO0O0DOdObserver
O00000000000D00 ObserverProtocol O
updateObserver 00 0000000 OO0OOOOOO
O0000ooooooooooooooooooon

public abstract aspect ObserverProtocol {
protected abstract pointcut
subjectChange (Subject s);

/%%
* Qcomment (updateObserver(Subject,Observer))
*/
after(Sbuject s) : subjectChange(s) {
Observer o = ...;
updateObserver(s, o);

}

/*x*
* Defines how each <i>Observer</i> is to be
* updated when a change to a <i>Subject</i>
* occurs. To be concretized by sub-aspects.
*/
protected abstract void

updateObserver (Subject s, Observer o);

O00000ooDoooooooooooo
O updateObserver 00000 APIOODODOO Ob-
serverProtocol 00000000 APIODODOODOOO
O00000@comment 0000 super0 00000
0000000 0OObserverProtocol O subjectChange
Od000doUooooouooooooo Aprono
0000000000000 updateObserver OO0
OO0 APIDOU0ODOU0ODOOODOOAPIODOOOO
oooooooo



aspect Observer extends ObserverProtocol {
/**
*  Q@comment (
* super .updateObserver (Subject,0Observer))
*

*/
protected void
updateObserver(Subject s, Observer o) {

3.2.2 @if0 @elif

@if0 @lif 10 DDDOOOD0O0OOUOD DoUgd
oobOo00obOOoOobooOooooOoobooogoo
go0o00OdobOoOooOooOoboobDOoboooboo
00O BackupDeletion 0000000000 OODOSave
O000O0O0O0O0O0O0OD0O0D exeecuwte UOODO OO
o0bD0o0b0obOOOoOooooooboobogooo
SaveAll 0000 Save 00000000 DOOODOO
execute 00000000000 SaveAl OO O OO
oooooooooOobobOobooboobooboo
gbOobOdobOobOobobooboobooogoooo
oo0ooooooooooo

gdogdoefd lifl0Dd0000dO0DOOoOd
O0000ooooooD ApPlOO0OOoOOOOOO
O0D0D000000APIDOOOOODOOOOO
SaveAll DO 00O execute 10000 APIOOOO
OO BackupDirectory 00 OO deleteAll O API O
OO00000000Save 0000 execute OO0
OO0 APIOOOOOO BackupDirectory 0O OO
delete 00 DOOD0O APIDOODOODOOOOOO

aspect BackupDeletion {
/*%
* :
Q@if (SaveAll)
Q@comment (BackupDirectory.deleteAll())
Qelif (Save)
Qcomment (BackupDirectory.delete(File))
Q@endif

L R R

*/
after(Save s, File f) : target(s) && args(f)
&& call(void Save.execute(File)) {
if (s instanceof SaveAll)
BackupDirectory.deleteAll();
else if (s instanceof Save)
BackupDirectory.delete(f);

caller
class RDB {

callee

Strmg sql=..;
Statement stat = ..,
stat.execute{sql);

class Statement {
= boolean execute(String sql) {

.
}

}

O06: 000000callerD000000OO0O0OO calleed

3.3 000000 APIDOOOOODODO

oboboooooobooboboboboooooon
OO0 APIOOOOOOOCOOOOOOODOOOOO
O0000000callerl0000O00OOOO calleeO
000000 APIO0O0OO0OOOOOODODODODOO
gbooooooooooboooobooooobooban
ooog

call(* Statement.execute(String)) && within(RDB+)

0000000000000 Statement 0000 ex-
ecute 0000 APIODOOODOOOOORDB O
dobooooobooooobooooouoooooo
ddddddoooooooooooobooooon
O00OStatement 0000 execute OO DOOOO
OO0 RDBOOOOOOODOOOO APIOOOO
doobooooooobooooooog

3.3.1 Qcaller(class)0 Qcallee(class)

000000000000 Qcallee(class)O
Qcaller(class) 000 0OO0O0ODO0OOOO APIOO
O000o00o0oooooooooooooooon
O0D0D00000ooooO0ooooooOooO API
gdooouoobobooboobooooooouoo
gooooooboobobooboobooooooo
oooooDooooobooooood

Caaller DO UODOODOOUDOODODOOODO
gdoboouobobooooooooooouooo
0000000000000 @eallerinooon
within 0 executiond 0 1000000000000OO
00000 APIOO0OD0OOOO0ODOOOODOOOOOn
000000opooooooooO0D0O0O0DDOOjava.sql
00000000 0O0OStatement 00 OO execute O
odoooooooooooooooooooan
000000000 O0Gcallerd0donoooooOO



go go

within({Class Pattern))

execution({Method Pattern))

gbobooboboooobobooobobooooboooon

[0 ] Q@callee(within(Figure+)) : Figure 0000000000 OOOO
gogodobbobbodoooooobbboboooooooo
goodobbbobdoooooobbbboooooooboo

[0 ] @caller(execution(Line.move(..))) : Linemove D00 OOO00OO
obooooOobooooobooooooboooonog

O 1. Apl00000000000O0QOQOOOOOOOOOLRO

000000 APIOO0DODOODOvalidate 0 OO
00 ArPIOOOO0OO0O000OO0DODOOOOO0OO00

Caallee DO DOOODOOOODOODOOODO
Jdoooooooooooobobooboooooon
00 execution 0 OO0 0O0OOOOOOOOOOO
gooogooooooooooogoooooobo
00 Geallee OO OODODOODOOODO O Statement
D000 execute 00000 APIDOODOOOODO
0000000000 @callee 00000 OO execute
00000 APIOO0ODODOOO only if the caller
... OAPIOOOOO validate DOOODOODOOO
gdobooooooooo

00 000 O @callee(within(Statemnt)) 00O 0O O
O Qcallee(execution(Statement.execute(String))) O
0000D0D0000D000000 Statement 0O0O
O execute OO OOOODODOOODOOOOOOO
godoboodboooobooooboooooooo
execute 00000000000 DOOODOO @callee
O000 execution DO 00O OOOOOOOOOO
O00000@callee 0000 execution 0000 OO
Joooooooboobbobbobbboooogd
Joooobobobooooooboboboooooo

/**
* Qcaller (within(java.sql.*))

*  Qcomment(validate(String))

*

* Qcallee (within(Statement)))

* only if the caller is the subclasses
*  of <code>RDB</code>.

*  Qcomment(validate(String))

*/

before(String sql) : args(sql) && within(RDB+)
&& call(* Statement.execute(String)) {
validate(sql);
}

Qcallerclass O @calleeclass OO0 OO0 APIO OO
00000000 APlODOO0ODOODOODOOO APIO

gogoboooboobooboboboobooboon
O0000O0Senvlet 0O0O0O0OOOOOOOOOO
pcO000O0O00OOOOOOCOOOOOOOODOO
ooboooooooooboobo ocooboooo
APIODO0O0ODOOOOO0ODOOOODOD

VELS
* Qcalleeclass (execution(Servlet+))

*/

pointcut pc() : exeuction(* Servlet+.*(..));

3.3.2 for

Gfor DOLIDODODODOO APIODOOODOOOODOO
OO0 caller OO0 O0ODOOOOODOGforO0OOOOO
gooogoobbbbbbbbbbooboogo
ogo0OooOoOoOoOooooooooooooooo
ooQo

gogodoooooobbobobboooood
0000000000000 0000Oo0gao efor
ogo00ooOoOoOoooooooooooooooo
00000000000 TransactionManagement [
0000000000 OtransactionalMethods O 0O O
00000 APIOOOO0O0O0O0ODOOO0O00000
0000000000 ObeforeD00O0O0O after O
00000 APIO00O0O0C0ODOODOOO0OOO00
goooboboood

public aspect TransactionManagement {
/*%

* Qcalleeclass (within(Facade+))

*

* Q@caller (within(persistence.*))

*/

pointcut transactionalMethods() :

execution(* Facade+.*(..));

/%%
* @for (calleeclass)

Q@comment (beginTransaction())
* @for (caller)



* an internally invoked method is .
y . public aspect UpdateStateObserver
* under transaction control
%/ extends ObserverProtocol {

before() : transactionalMethods() {

/**
beginTransaction() ;

* Qcallee (within(Subject+))

* only if the caller is the subclasses
*  of <code>ComamandServlet</code>.

*

* Qcaller (within(CommandServlet+))

*/

protected pointcut

}

/**

* @for (calleeclass)

*  when returning normally

*  Qcomemnt (endTransaction())

*/
. . . subjectChange (Subject subject):
afterc(i; returltl}ng(i .transactlonalMethods O A this(CommandServiet+) &&
} endiransactiontss call(* Subject+.set*(..)) &&
target (subject) ;
¥ /%%
@comment (super.

4 00 updatelObserver (Subject,Observer))

when the actual type of observer is
<code>IFacace</code>, subject will be
executed as follows:

Aspect] DO OODOOO0OOODOOODOOOO
00000 Health Watcher 3] 000000000
00000000oooo APIOODOOOODOO0
OO000D0OO0O000DDOOHealth Watcher OO
000000000000 6920L0CY59100000
00000000 2s0L0C1980 00000000
gooooooooobobobbbbbobooogd
booooocooobobobobobooooo
oboooobooooobooboooooboobooon

Q@if (Employee)
Q@comment (IFacade.
updateEmployee (Employee))
Q@elif (Complaint)
Qcomment (IFacade.
updateComplaint (Complaint))
@elif (HealthUnit)
Qcomment (IFacade.
updateHealthUnit (HealthUnit))
Q@elif (Symptom)
Qcomemnt (IFacade.
updateSymptom(Symptom) )
Q@elif (MedicalSpeciality)
Qcomemnt (IFacade.
updateMedicalSpeciality(MedicalSpeciality))

4.1 Observer 0000

3.21 0000 ObserverProtocol DO OOOO0O

oK K K K X X K X K K K K X K X K K X X X ¥

O0000D0000 UpdateStateObserver O OO 0O Qendif
00 Health Watcher 00 000000000000 */ X
protected void updateObserver(Subject subject,
oo0D0oO0DbOoOOoOg vyOOoOdb0OAPIDOODOOODO Observer observer) {
goooooono if (observer instanceof IFacade) {
subjectChange 10000000000 D0 0Com- IFacade facade= (IFacade) observer;
. if (subject instanceof Employee)
mandSeeret D D D D D I:l I:l D Sub_ject D D D D D D facade.updateEmployee((Employee)subject);
Osetter 00 O0O0D0OO0ODOOOOOODOOOOO else if(subject instanceof Complaint)
O00000000000000000000000 facade.updateComplaint ((Complaint)subject) ;
else if(subject instanceof HealthUnit)
APlobOoobOobooooobooooobobon facade.updateHealthUnit ((HealthUnit)subject) ;
O00o0oOo00oboDO0oo0obDOOoOob0DOOsub- else if(subject instanceof Symptom)
. facade.updateSymptom((Symptom) subject);
jectChange OO OOOODO APIDODDOD @callee else if(subject instanceof MedicalSpeciality)
00000 @callee 0000 within(Subject+) 00O facade.updateMedicalSpeciality(
Subject 00D O0DOO setter 0000 D0 APIO OO . (MedicalSpeciality) subject);
O00O0o0D0OO0o00oOo APlODOOODOOObDOODn }
googono }

only if the caller is the subclasses of (code) 0 7: UpdateObserver 0 0



CommandServlet(/code)

Oo0O0ooooooooOoono APl ODOOooOo
0oooooooooooooog AP OO
OO00000D0000D00QOGcaller DOOO0O
within(CommandServlet+) O O O O CommandServlet
000000000 setter 00000000 OOO
00DO0ooOo APlODOO0O0DoDOoooooooooo
updateObserver OO OO0 APl ODODOOOOO
O O ObserverProtocol 0 0 00 OO updateObserver
00000 APIOOOODOOOOOOOODO uup-
dteObserver 0 0000000 DODOOOODODODOO
000000000000 @comment JOOO Ob-
serverProtocol 0 updateObserver 00 000 API O
0000000000 D O updateObserver 0 00O 0O
O0000OOobserver 0O0O0O0OOOOO IFacade O
go00ooOoOooooooopooooooooooon
APl 000000000000 ODOOOOOOOOg
goboooooobooooooboog

when the actual type of observer is (code)IFacade

(/code), subject will be executed as follows:

oo0ooooopooooefdoooooogn
APIOOOOOODODODODOOOOsubjectChange OO
00000000 0O00o0ooooooooag Sub-
ject 00O0ODODOGfONO Subject OO OODOOO
oooo

4.2 00000000

0000000000000 0000 Health
Watcher 000000000000 OODOOOOOO
0000000 HWPersistenceExceptionHandler [
00000 after throwing OO0 OO O O O Address-
RepositoryRDB 0000 search OO OO0 OO0O0O
O 0O PersisitenceMechanismException 000000
0000 RepositoryException OO0 00000000
ood

O0000o0oO0o000ooooooon 8sonoo
OAPIOODOOO0O0OODOODOOAddressReposito-
ryRDBOOOO search 00000000 O0OOOO
0000 APIOO0OO0ODOOOOO after throwing
000000 APIOODOOOO0OO0ODODOOOsearch O
00000000000 00000ComplaintReposi-
toryRDBO OO OODODOO O OO®callee O @caller O

public aspect HWPersistenceExceptionHandler {

/%%
* Qcallee (within(healthwatcher.data.rdb.
* AddressRepositoryRDB))

* Q@caller (within(healthwatcher.data.rdb.
* ComplaintRepositoryRDB))
*/
pointcut searchAddress() : execution(
public Address AddressRepositoryRDB
.search(int));
/%%
* Q@exception RepositoryException
*/
after() throwing
(PersistenceMechanismException e)
throws RepositoryException
: searchAddress() {
throw new RepositoryException(
ExceptionMessages.EXC_FALHA_BD) ;

O 8: HWPersistenceExceptionHandler O 0 0O O 0O
ooog

0000 withinODOOODOODODOOODOODODOOO
0000000000000 0O000000O0ODafter
throwing 000000 APIOOOO0O00OOOOO
000000 RepositoryException OO0 OO O0OO0O
ooood

5 0Oodg

Javadoc OO OOOOOOOO APIOODOOO
000000000000000000OHTMLODODO
0000 Java APIOO0ODOOOOODOODOO
O000O0OoooAOPOOOODOOOOOOO API
g000O0O0OO0oO00oU0UoooooooDoOoOOooOo
0000000000 APIODODODOOODOOOO0
O000APIOOOO0O0O0000O0O0O0OOOCOO

Ajdoc OOAspect) OO DOOOOODOOOO API
0000000000000 OoDoDOooooOooOoOO
oo0oOoo0oOoOooOoooooooooooboooo
O000000000000000 AjdocOOOO
OO0 APIODOO0O00O0OCOCOOODOOOOOOO
0000000000 0O0UooDoDoDooooooo
O000000000AdocD0OOOODOOCODO
OO0 APIO00000000000O0OOOOOODO

APIO0O0ODODODOOCOODOOOOOUOOOOO
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00000000000 DoDOoOooooAOP OOO
goboobooobuooboooboooboon
000000000 Aspect-Aware Interface [7] OO
obliviouesness [2] D 0 00 000000000000
gbooobooobobooboobbobooobooo
oobooboobobooboobooooboon
oobooboooobooboooboobooo
gobbbooobooboooboooboboobo
000 O Aspect-Aware Interface 000000000
oobooboboobooboooooooboon
O000000O0OOexecution OO OOOODOODO
gooooooooouobbobobbobobbbooo
0000000000000 callDODOODOD
00000000000 00bOn0On getUset OO
gooooooboobobbobbboobobboon
0000000000000 00oooOoooAPID
gbooooboobbooboooboooboon
O0o000ooOOoobOoOoboOobO APIODODOOD
goboooboboobboobooobboooo
open module [1, 10] O XPIO crosscut programming
interfaced [4] O O obliviousness 000000000
obooobooboooboobooboooboooo
gooooooboobobbobbbbooooggd
gbooooboooboobooobooboon
ooboobooboboooboobooobobooon
OODODODOO0O0O00 obliviouesness 0O OO OODO
gooobooboboobuobooobobooo
gbooooboobooobuooboobobooon
oofoooboobooooooooboboobooooo
goodboboobobobooobobuooboon
gobooooboooboboboboooboooooo
O000O0OCO0O0D0OO0O0D0DOO0DOopen moudle
O XPIOOOOOOODOODOOOO APIODODO
goooobbbbuoooooboo

6 UDDOUooooooo
6.1 00O

0000000000000000 APIOOO0O
00000 APIO0O0O0O0O0OOOCOO0O0O0APIO
0000000000 AspectJ 0000 Javadoc O
000000000000000O000O000000
O APIOCODODO0OOOOO0OO0OOOAPIODOOOOO
000o0o00o0oooooooog APlooan
gododoooooobbobbbbobooooooo

oboooooooooobooooboboooooo
bobooobooboboboboboobooboon
OooooooooD APIOO0DOOO0OO0O0OOO
ooooboobooonog

6.2 0O0O0OOO

Qcaller 0 Qcallee OO OOODOODOOOODO
O0000D0oU0Doooooooo APloOoooo
000000000000 no APIOOOOoOooog
OO0 APIDOO00DOODOODOODOODOOn
odo0ooooooooooooooooooon
00000000000 D0O@caller00O0OoonO
within 0 execution OO O OOOOOOAPIOOODO
00o00ooooooooooooDoooooog
odoooooooooooooooooooaon
goobobudooodooooooooobobuoo
O000000OOEcipse DO0DODOODOODOODO
O0Do00oooooooooooooooooon

goonf
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