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Crosscutting Concerns
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Crosscutting Concerns
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public class FileDownload {
public static void download(String address, String localFileName) {
QuipuiStream out = rul;
onnection conn = null;
InputStream in = nul;
try{
URL url = new URL(address).
out = new BuferedOutpuSiean(
o w FileOutputStream(localFileName);
moE IR conn = ulopenComnectiond:
o i conn, qennpulsueamﬁ
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while ((numRead = in read(buer Nzh
outnte(oufer, o, 0, numRecd);
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} cateh (Exception excipton
exception printStackTrace();
Jinaly {
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) outclose();
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rivate staic NumberFormat ormatier = NumberFormat getinstance(:
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Crosscutting Concerns
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public class FileDownload

{
pubie s voiddoeload(Stinp deess,Siing ocalFame)
ou

Sueam out=
nnecti

InputStream in =
y{

jon conn = null;
£

url = new URL (address),
new BuferedOupuSiream(
w FileOutputStream(localFileName);
conn = ulopenComnectiond:
onn getnpuiStrean(;
byte[] bu w byte[1024];
i
fong numritten
while ((umRea nreadlhuﬂe)) 1) (
outnte(oufer, o, 0, numRecd);

)
System.out printin(ocalFileName + "\t" + numWiitten);

) catch (Exception excapion

Yfnally {

}

exceplion printStackTrace();

o if (i 1= nul) {

)

if (out

in.close();

) outclose();
; catch (IOException oe) {

public statc vod download(Sirng address) |
Index = address lastindexOf(1);

lastS|
TS Siasninder

lastSlashindex < address length(

Yelse

}
public static void mm;éﬂtlmn_w) {
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public class HappyNewYear implements Runnable

{
rivate staic NumberFormat formati

S oo

0-1){
jownload(address, address substring(lastSlashindex + 1);
System.err.printin(*Could not figure out local fle name for * +
address);

(argsi]);
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lumberFormat getinstance();

prival JFrame rame

private JLal
private

g newreanils

private String message;

publc HapoyNeweardFrame rame, JLabelabe)

}

I store argument GUI elements
= frame;

= label
7 compute begiring ofnext
Calendar cal = new GregoniahCalendar)
intnextYear = cal get(Cajendar YEAR) 1
cal.set(Calendar YEAR, nextYear

al set(Calendar NONTH. cavenua: JANUARY):

A0
alendar SECOND, 0):
S = cal ett e gecTimed:
orepare am
message = "Happy "+ nextYear +

publc static int delermineFontsize(JFrame fan

}
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int fontSize = componentwidth * 2/ textength
Font font = new Font(fontName, fontStyle, foniSize);
Fonietics oniMerics = frame, getGrapfics)-
Metics(font
int stingWidth = fontMetrics Snowidtex);
retum (m)oniSze -
mponentWidth / tringWidth);
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public void keyPressed(KeyEvent event) {}

publc Vo keyReleased(KeyEvent evert) (
i (even geteyChar) == KeyEvent VK_ESCAPE)
) System exi(0);

}
public void keyTyped(KeyEvent event) {}

rame setundecorated(ive)
JLabel label = new JLabel(");
IabelsetBackground(Color BLACK):
Iabel setForeground(Color. WHITE}.
Iabel setOpaque(irue);
Iabel setHonzontlAnment(SwingConstants. CENTER;
e getConieniPane( add(abel):
ment.

= determineFortSize(fra
ookl gebomutTooki( 0 gelscreensueo width,
fontName. foniStyle, formater.format(88888888)):
jetermineFontSize(frame,
ool getbefaulToolki() getScreensize(). width,

e, fontStyle,
label. schom(new Fw(mname fontStyle,

hminfoeSizenumber, fontSizeText);
new HappyNewvear ame, o

newYear = false;

long time = System currentTimeMilis(;
long remaiing = (rewearbils - ime) /1000L;
String o1
Temanng<1)
i new yeart
newYear = rue
output = message;

{
Irmake a Siing o the numberof seconds
output = formatter format(temaining)
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public class FileDovnioad {
‘public staic void download(Sring address, Sting localFileName)
QutputSiream out = rul;
Connection conn = nul;
InputStream in = nul;
y{
URL ur = new URL(address).
out= new BfferecOupuSeant
w FleOutputStream(ocalFileName);
conn = ulopenComnectiond:
In= comneinpusirean(;
bytef] b w byle[1024];
el e
long numWwiten
e ((umiRead = i read(oute) 1= 1)
oumethter o, 0, numRead):

)
System,out printin(localFileName + "t" + numWriten);
) catch (Exception excopion
exception printStackTrace();
Jinaly {
u
ot if (i 1= nul) {

)

if (out

in.close();

outclose(;
; catch (0Excepion be)

i

public statc vod download(Sirng address) |
lastSlashindex = address lastindexOf(7);
TS Siasninder
lastSlashindex < address length() - 1) {

ee jownload(address, address substring(lastSlashindex + 1);
else

System.err.printin(*Could not figure out local fle name for * +

address):

}

public static void main(String() args) {
i To

“
public class HappyNewYear implements Runnable .
rivate staic NumberFormat ormatier = NumberFormat getinstance(:
prival JFrame rame
private JLabel label
private long newYearMilis;
private String message;

publc HapoyNeweardFrame rame, JLabelabe)

thisframe
{his lab I
Tcompute begnring of et
Calendar cal  now GregonanCalendar()
A(Celendar YEAR) + 1
nextyear

11 store argumert U1 elements
ity

ND, 0);
evwveamis al geTime(.getTme()
ALl

“Happy * + nextYear +

}

publicsatc nt deermingFontSize(UFtame ram
it cc niWidth, Suing foriName, int fontStye,
Sting o)

int fontSize = componentWidth * 2/ text length

Font font = new Font(fontName, fontStyle, fontSize):

FoniMetics fontMetics = rame,gelGraphics()-
Metics(font

int stringWidth = fontMerics. e —

retum (niontsize

) mponentidth / stringWidth);

bt stadc vokd mln(Stio)are)

JFrame frame = new JFrame();
gas iy sronernow Kopistener

public void keyPressed(KeyEvent event) {}
publc Vo keyReleased(KeyEvent evert) (
i (even geteyChar) == KeyEvent VK_ESCAPE)

) System.exit(0);

}
public void keyTyped(KeyEvent event) {}

frame setUndecorated(rue).

JLabel label = new JLabel(");

iabel setBackground(Color. BLACK):
labelsetForeground(Color W)

Iabel setOpague(iru

Iabel setHonzontlAnment(SwingConstants. CENTER;
frame getContentPane().add(label).
CrapnasEmaronment

determineFonts
Toolkit getDefaultToolkit). genscmnsmo width,
fontName, fontStyle, formater formai(83388838)):
jetermineFontSize(frame,
Tooki geiDefauToolki() nalsmanszeom
e, fontStyle,
labe setFoni(new Fov\l(lov\lMamn, fontSyi,
nfontSizeNumber, fontsizeText)):
new HappyNewvea(iame, beh

}
public void run()
{
boolean newYear = faise;
do

(
long time = System currentTimeMilis(;
long remaiing = (rewearbils - ime) /1000L;
output;
Tiehanhg< 1

I new yeart
newYear = true;
output = message;

{
Irmake a Siing o the numberof seconds
output = formatter forma(remaining)
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public class FileDownioad {

Publc stati void download(Sting address, Sting ocalFeName)
i

utputStream out = null;

URLConnecton conn =
utStream in = null;
(

‘conn = url.openConnection();

onngetinputStream(;
buffer = new byte(1024];

fer, 0,
numWritten += numReac
}finally {

outclose(;
Jsten (0xcepton ey

}

publc stati void downloadSiring address) {
intlastSlashindex = address lastindexOf(r):

System.err.printin("Could not figure out local file name for * +
address).

}

bl satcvoid ma(Sunglrs)
<6< rgsiengn vy
jownload( Mﬂsl'

*
public class HappyNewYear implements Runnable

¢
prvae stac NumberForma formater = NumberFormt getinsince(:

bl HappyNewearJFrame fame. JLabel labe)

cal.set(Calendar. YEAR, nextyear):
cal set(Calendar MONTH, Ca\endm JANUARY);
cal set(Calendar,DAY OF | 1:
Cal Sl Calendar HOUR GF- DAY, O
cal set(Calendar MINUTE, 0
calset(Calendar.
newYearMilis = cal getTime() getTime();
1l prepare a message
message = Happy "+ nextYear +

}

publc stati nt determineFontSize(OFrame rame,
ientwidth, String foritName, int fonistyle,
Sting e

retm (mjoisize + 095
omponentwidih / stringWidth):

}
bl staicvoid man(Srngl 1)

JFrame frame = new JFrame();
frame addeyistenenew Keisener

d keyPressed(KeyEvent event)
s keyRe\eased(KeyEvenl event
 (ever goKoyChar) == Koy Event VK_ESCAPE)

) System.exit(0);

. %umm void keyTyped(KeyEvent event) {}

%

frame setUndecoratedtrue):

JLabel label = new JLabel(");

fabelsetBackaroond(Coit BLACK)

label setForeground(Color WHITE);

label setOpaque(iruc)

labelsetrorzontalAlgnmeni(SyingConsiants CENTER)

frame getContentPane().add(iabel):

S ETonent Qe ocaIGraphicsEronment).
getpefautScreendevice setFulScresnwindow(ame);

final int fontStyle = Font

tabelsetFoniney Fononame, fonSte,
. min(fontSizeNumber, fontSizeText)):
, new HappyNewvcarTame, abeh oy
ot vid n
boolean newvear
g

newYear = tru
output = message;
il

{
1 make & itng fom the number ofseconds
iput = formatter.format(remaining):

I
W

{
‘Thread.sleep(1000);

e i sttt tha) dece et
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= in.oadgputtor)) = 0) (
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cal.set(Calendar. YEAR, nextYear);
calset(Calendar. MONTH Colends JANUARYY

. | el HOU OF DAY, 0)
sencar MINUTE 0F
cnl se( Cnl ndar. SECO!
pewYearils = cal GetTime0 gecTime0)
epare & message
s apey  nextear +
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Pointcuts

Often point to details in source code (e.g. names)
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publc class FleDowrload {

Pube saic voiddounload(Sting advess, Suing localFieName)
R CComnochon fonn -
InputStream  in = null;
uy{

in = conn.getinputStream():
bytel] b;"erﬂ = new byte[1024];
um

on 3
e (romRent neadouten) = 1)
wite(buffer, 0, numRead);
numWritten += numRead;
}finally {
if Gin 1= nui {

Foutr=nun ¢

in.close();

outclose();

)
J steh (OExcepton o)

i

public static void download(String address) {
int lastSlashindex = address JastindexOf(r);

‘System.err.printin(‘Could not figure out local file name for * +
address):

i

public st void maln(Stingl arge)
OFF < argslengty e ¢
dovnload(argsi):

conn = url.openConnection(;

‘
RSP, o, byestests

hacknun(Pile file) theows Tobx
poble HappyNewYear(OFrame frame, JLabellabel)

cal set(Calendar YEAR, nextyear):
cal set(Calendar MONTH, Calendar JANUARY);
cal set(Calendar DAY_OF_MONTH, 1);

sel(Calendar HOUR_GF DAY, 0);
alsaiCalondar WINUTE, oF

set(Calendar

Calgethmed getTme(;
1l prepare a message
Tappy " + nextYear + T

e s tasnst et m
bl class HappyNewYear implements Rurnable

{
private staic NumberFormat ormatie = NumberFormat getinstance(:

label
w:.ﬁxﬂé'ni&.’.‘u L tesinen) ¢ private long newYearMilis;
b private String message:

} eisn ¢ e e Uk HappyNewYearFme rame. Label el
) te
i cal set(Calendar YEAR. nextvea):
i tavi ol ittt ) age) e obxsnnin ¢ cal sCalendar MONTH. Calendar JANUARY):
S T R v Al S Calondar DAY OF MONTH
Ty T ———— Al S Calendar HOUR. OF BAY. 0
i cal seCalendar MNUTE O]
17 ke sure the souece tile Ls tndned  resdable tile cal set(Calendar SECOND, 0):
fhivieets Shin vt Fewyeais = cal getTime( getTm
asere L) - Il prepare a message
) essage = "Happy - + nextYear +°F
Tty S s o s
e 1 PR —— publc st int delermineFontSize(JFrame fame,
kit ich, Sting fonitName, it fontStyle,
17 craato piie object for amstination tiie Sing ey
T R R TR S eemann 11
i TiGtopy GoRteTa}} {101 ot e v retum (nfoniSize +0.95
. fevacns , omponentWidih / tringWidth):

puble statc void main(Suin() rgs)

e frame =

ram new JFrame();
Sreturn uaar snaver, trve for yes, faise for o frame addeyisteneinew Kejstener(
pubie statie boolean reitt ,mm B public void keyPressed(KeyEvent event)

i tododheader n = now Butiesediendernev Tnputstreamhesdes Ppublic void \E‘/RENESW(KEYEVEHK event) {

i " 1 (event geteyChar) == KeyEvent VK _ESCAPE)

b System.exit(0):
e (e = dnreadidrel)) {5 i { }
i PR b vod keyTyped(KeyEvent event)

P e, frame setUndecoratedtrue):
JLabellabel = new JLabel(’

label se|Hnnznnlamhgnmemlswmgcnnsﬁams CENTER);
frame getContentPane).ad(
GraphicsEnvionment gellocalGraptiesEnvionment).
DefaulSereenDevice) setrulScresnMindowfame);
fnalin fontSyi S Pont BOLD,

)
[T ——
)
labelsetFoni(new Fon(oniName, oniStyle,
dhmin(lontsizenumber, fontsizeText)):
) new HappyNewvcar{irame, 1256h.Tun);
puble voidung
boolean newYear = faise;
@

newYear = true;
output = message;

{
1 make a String from the number of seconds
output = formater format(remaining);

labet serrextoupay
uy

{
‘Thread sleep(1000):




Pointcuts

Often point to details in source code (e.g. names)

inport gav
e Rt

command a0 progran 10 cony 0 e 10 anothr airestory

PP p—

T

i o et
whise T hend - tn.costttter)) o= 0 ¢

; i e, 0, byee
Ln.ctonniys

et el

pabio statio bootesn CREL b
0 RN M || restsa) ¢
) olse
) oise ¢
theow now IntonaltzeorPro
. it

e a1l ) S, S

BT —

J/ make aure the second arguoent 1s  atrectory
[l ‘.:r:,::::‘,“"“”‘

)

ity e R o

it et A B

)

T e
¢
“hide ((1ie = incesdise) 12 ity ¢
" antr M ootoun. e

waiaiine) ¢

)
[T ——

)

publc class FleDowrload {
ubc saic voiddourloads

i
public static void download(St

i

ting sddress, Sring localFileName)

conn = url.openConnection)
~conngetnpustean(;
byte] bul w byte[1024];

if Gin 1= nui {
Foutr=nun ¢
outclose();

)
J steh (OExcepton o)

address lastindexOf(r);

‘System.err.printin(‘Could not figure out local file name for * +
address):

public st void maln(Stingl arge)

public class HappyNewYear implements B

}
puble voidung

<argsien

= NumberFormat getinstance():
M8 abel label:

private iong newYearMilis;

private String message:

e HogpyhawveasiFrame e, Mabel bl

cal set(Calendar YEAR, nextvear):
cal

put

monisize 095
omponentWidih / stingWidth):

gid main(String() args)

rame frame = new JFrame();
zmme addKeyListener(new Key 0

ressed(KeyEvent event)
) Released(KeyEvent event)
1 (event geteyChar) == KeyEvent VK _ESCAPE)

) System.exit(0);

label se|Hnnznnlamhgnmemlswmgcnnsﬁams CENTER);
frame getContentPane).ad(
GraphicsEnvionment gellocalGraptiesEnvionment).
DefaulSereenDevice) setrulScresnMindowfame);
fnalin fontSyi S Pont BOLD,

labelsetFoni(new Fon(oniName, oniStyle,

dhmin(lontsizenumber, fontsizeText)):
new HappyNewvcar{irame, 1256h.Tun);

boolean newYear = faise;
@

newYear = true;
output = message;

{
1 make a String from the number of seconds
output = formater format(remaining);

labet serrextoupay
uy

{
‘Thread sleep(1000):

‘
RSP, o, byestests

hacknun(Pile file) theows Tobx
poble HappyNewYear(OFrame frame, JLabellabel)

cal set(Calendar YEAR, nextyear):
cal set(Calendar MONTH, Calendar JANUARY)
cal set(Calendar DAY_OF_MONTH, 1);
sel(Calendar HOUR_GF DAY, 0);
alsaiCalondar WINUTE, oF
set(Calendar
Calgethmed getTme(;
1l prepare a message
Tappy " + nextYear + T




Aspects In Smalltalk

AspectS

eFramework based
ePointcut using Smalltalk
eAdvice using block

AsBeforeAfterAdvice
qualifier:...
pointcut: [WindowSensor withAllSubclasses
select:
[ teach includesSelector: #eventDoubleClick: ]
thenCollect:[:each | AsJoinPointDescriptor
targetClass: each
targetSelector:#eventDoubleClick: ] ]
beforeBlock: [:receiver :args :aspect :client |

- ]
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AsBeforeAfterAdvice
qualifier:...
pointcut: [WindowSensor withAllSubclasses
select:
[ :each includesSelector: #eventDoubleClick:] | |Xellalie it
thenCollect:[:each | AsJoinPointDescriptor
targetClass: each
targetSelector:#eventDoubleClick:
beforeBlock: [:receiver :args :aspect :client |
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Aspects In Smalltalk

Aspects

eFramework based
ePointcut using Smalltalk
eAdvice using block

AsBeforeAfterAdvice
qualifier:...
pointcut: [WindowSensor withAllSubclasses
select:
[ :each includesSelector: #eventDoubleClick:] | |Xellalie it
thenCollect:[:each | AsJoinPointDescriptor
targetClass: each
targetSelector:#eventDoubleClick:
beforeBlock: [:recelver :args :aspect :client

Advice




Aspects In Carma

Carma

ePointcut language
eDeclarative Meta Programming
eBased on SOUL

after ?jp matching
reception(?jp, #eventDoubleClick:,?args),
within(?jp, ?class, ?selector),
classInHierarchyOf (?class, [WindowSensor])
do

Transcript show: ?class.
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eDeclarative
eUnification
eRecursion

Carma
ePointcut language
eDeclarative Meta Programming
eBased on SOUL

after ?jp matching
reception(?jp, #eventDoubleClick:,?args),
within(?jp, ?class, ?selector),
classInHierarchyOf (?class, [WindowSensor])
do

Transcript show: ?class.
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Carma

ePointcut language
eDeclarative Meta Programming
eBased on SOUL

eDeclarative
e Unification

eRecursion

after ?jp matching
reception(?jp, #eventDoubleClick:,?args),
within(?jp, ?class, ?selector),
classInHierarchyOf(?class, [WindowSensor
do

Pointcut

Transcript show: ?class.




Aspects In Carma

Carma
ePointcut language
eDeclarative Meta Programming
eBased on SOUL

eDeclarative
e Unification

eRecursion

after ?jp matching
reception(?jp, #eventDoubleClick:,?args), POintCUt
within(?jp, ?class, ?selector),
classInHierarchyOf(?class, [WindowSensor
do
Transcript show: ?class. AdVice




AspectSOUL

AspectS
eFramework

Carma
ePointcuts



AspectSOUL

AspectS Carma

eFramework ePointcuts

AsCARMABeforeAfterAdvice
qualifier:...
pointcutQuery: ‘reception(?jp, #eventDoubleClick:,?args),
within(?jp, ?class, ?selector),
classInHierarchyOf (?class, [WindowSensor]) "’
beforeBlock: [:receiver :args :aspect :client |

- ]




AspectSOUL

Carma
ePointcuts

AspectS

eFramework

AsCARMABeforeAfterAdvice
qualifier:...
pointcutQuery: ‘reception(?]jp, #eventDoubleClic
within(?jp, ?class, ?selector),
classInHierarchyOf (?class, [WindowSensor
beforeBlock: [:receiver :args :aspect :client |

Pointcut

- ]



AspectSOUL

Carma
ePointcuts

AspectS

eFramework

AsCARMABeforeAfterAdvice

qualifier:...
pointcutQuery: ‘reception(?]jp, #eventDoubleClic
within(?jp, ?class, ?selector),
classInHierarchyOf (?class, [WindowSensor
[ trecelver :args :aspect :client

] Advice

Pointcut




Frag 1 ity 1.accessing protocol

2.selector corresponds to
Person>>name variable name

“name

Person>>name: anObject
name := anObject
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name := 1n)bject

Synchronization

class(?class),
methodWithNameInClass (?method, ?accessor, ?class),
instanceVariableInClassChain(?accessor, ?class),
methodInProtocol (?method, accessing),
reception(?joinpoint, ?accessor, ?args),
withinClass(?joinpoint, ?class)
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2.selector corresponds to
Person>>name variable name

“name

Person>>getName
“name

Person>>name: anObject
name := 1n)bject

Person>>setName: anObject
name := anObject

Synchronization

class(?class),
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methodInProtocol (?method, accessing),
reception(?joinpoint, ?accessor, ?args),
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Frag 1 ity 1.accessing protocol

2.selector corresponds to
variable name

Person>>getName
“name

Person>>setName: anObject
name := anObject

Synchronization

class(?class),
methodWithNameInClass (?method, ?accessor, ?class),
instanceVariableInClassChain(?accessor, ?class),
methodInProtocol (?method, accessing),
reception(?joinpoint, ?accessor, ?args),
withinClass(?joinpoint, ?class)



Com pIEXity 1.accessor: return instance var

2. mutator: assign instance var

Person>>name
“name

Person>>name: anObject
name := anObject




Com pIEXity 1.accessor: return instance var

2. mutator: assign instance var

Person>>name
“name

Person>>name: anObject
name := 1n)bject

Synchronization

class(?class),
methodWithNameInClass (?method, ?accessor, ?class),
instanceVariableInClassChain(?accessor, ?class),
returnStatement (?method,variable(?var)),
reception(?joinpoint, ?accessor, ?args),
withinClass(?joinpoint, ?class)




Com pIeXIty 1.accessor: return instance var
2. mutator: assign instance var

Person>>name Person>>friends
“name “friends isNil
ifTrue:[friends := Set new]
Person>>name: anObject ifFalse:[friends]
name := 1n)bject

Synchronization

class(?class),
methodWithNameInClass (?method, ?accessor, ?class),
instanceVariableInClassChain(?accessor, ?class),
returnStatement (?method,variable(?var)),
reception(?joinpoint, ?accessor, ?args),
withinClass(?joinpoint, ?class)




Com pIeXIty 1.accessor: return instance var
2. mutator: assign instance var

Person>>name Person>>friends
“name “friends isNil
ifTrue:[friends := Set new]
Person>>name: anObject ifFalse:[friends]
name := 1n)bject

Synchronization

class(?class),
methodWithNameInClass (?method, ?accessor, ?class),
instanceVariableInClassChain(?accessor, ?class),
returnStatement (?method,variable(?var)),
reception(?joinpoint, ?accessor, ?args),
withinClass(?joinpoint, ?class)




Problem Analysis

. Source code based

| i
' Operations poi ntcut
“ (defined directly in terms

/
N: N:
| ame | A of source code)
Attributes

Operations
Operations i i
Operations Operations So u rce cod e
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Application-specific

. Source code based

| i
' Operations poi ntcut
“ (defined directly in terms

/
N: N:
| ame | A of source code)
Attributes

Operations
Operations i i
Operations Operations So u rce cod e
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Application-specific

| !

Application-specific model

Model-based pointcut
(defined in terms of
application-specific

model)

Operatlons lu.nuu.._ O -
Oheraions pointcut
“ Tlass Class
| ame | T e
Attributes riputes
Srareie jase
et
perahons Operations Operations
Source code

‘ T I
Source code based

(defined directly in terms
of source code)

11



Application-specific

Application-specific model Model-based pointcut

(defined in terms of
application-specific
model)

Source code based
pointcut
(defined directly in terms

| ame | of source code)
Attributes erations

Operations
Operations

Explicit
Model




Application-specific

Application-specific model

Explicit
Model

Model-based pointcut
(defined in terms of
application-specific

model)

Source code based
pointcut
(defined directly in terms
of source code)

Expressed
in terms of
structure




Application-specific

odel-based pointcut
(defined in terms of
application-specific
model)

Source code based
pointcut

Dy

\-___’
e P \\ '
Source s

Explicit Expressed
in terms of

AN L
N\ \

(defined directly in terms
of source code)

Model structure




Application-specific pointcuts
In AspectSOUL

Logic Pointcuts Application-specific
model

Extensible
pointcut language

Keep In sync with code
Logic representation
specialisation
parameters &
unification
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Application-specific pointcuts
In AspectSOUL

Logic Pointcuts Application-specific
model

Extensible
pointcut language

Keep in sync with code
L.OgIC representation
specialisation
parameters &
unification

Andy Kellens, Kim Mens, Johan Brichau, Kris Gybels
gy In "Proceedings of the 20th European Conference on Object-Oriented Programming (ECOOP)", 2006

12

’ PD.F-! Managing the Evolution of Aspect-Oriented Software with Model-based Pointcuts



ACCessors

Person>>name
“name

Person>>name: anObject
name := anObject
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ACCessors

Person>>name
“name

Person>>name: anObject
name := anObject

Synchronization

reception(?joinpoint, ?selector, ?args),
accessor(?class, ?selector, ?var),
withinClass(?joinpoint, ?class)

]
l
i
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ACCessors

Person>>name
“name

Person>>name: anObject
name := anObject

Synchronization
reception(?joinpoint, ?selector, ?args),
accessor(?class, ?selector, ?var),
withinClass(?joinpoint, ?class)

accessor(?class, ?method, ?varname) if

class(?class),
instanceVariableInClassChain(?varName, ?class),

)

accessorForm(?method, ?var) if

13



Model specialisation

Person>>name
“name

Person>>name: anObject
name := anObject

ul
%
:
il
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Model specialisation

Person>>name Person>>friends

"name “friends isNil
ifTrue:[friends := Set new]

Person>>name: anObject ifFalse:[friends]
name := anObject

]
| Maodtad
L~

14



Model specialisation

Person>>name Person>>friends

"name “friends isNil
ifTrue:[friends := Set new]
Person>>name: anObject ifFalse:[friends]

name := anObject

Synchronization

reception(?joinpoint, ?selector, ?args),
accessor(?class, ?selector, ?var),
withinClass(?joinpoint, ?class)

.
4

:
il
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Model specialisation

Person>>name Person>>friends

"name “friends isNil
ifTrue:[friends := Set new]
Person>>name: anObject ifFalse:[friends]

name := anObject

Synchronization

reception(?joinpoint, ?selector, ?args),

accessor(?class, ?selector, ?var),
withinClass(?joinpoint, ?class)

accessorForm(?method, ?var) if
returnStatement (?method, send(?var))

accessorForm(?method, ?var) if

| [ met hoce Senda N & ( CY - S e

14



Parameters & Unification
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Parameters & Unification

Synchronization

reception(?joinpoint, ?selector, ?args),

accessor(?class, ?selector, ?var),
withinClass(?joinpoint, ?class)
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Parameters & Unification

Synchronization

reception(?joinpoint, ?selector, ?args),
accessor(?class, ?selector, ?var),
withinClass(?joinpoint, ?class)

Synchronization

reception(?joinpoint, ?selector,?args),
accessor (Array,at:put:, ?var),
withinClass(?joinpoint, ?class)
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Parameters & Unification

Synchronization

reception(?joinpoint, ?selector, ?args),
accessor(?class, ?selector, ?var),
withinClass(?joinpoint, ?class)

Synchronization

reception(?joinpoint, ?selector,?args),
accessor (Array,at:put:, ?var),
withinClass(?joinpoint, ?class)

Synchronization

reception(?joinpoint, ?selector,?args),
accessor(?class, ?selector,address),
withinClass(?joinpoint, ?class)

15



Drag & Drop

—

tart Drag @g 1 =
‘Over Drag Drag G
- DragDrop =
Manager Enter Drag

16



EStéT,tED al - ; ~  |dragOkMethod (?class, ?sel, ?2component) E
dragEnterMethod (?class, ?sel, 2component) E
dragSource (?dragdropmanager, ?source) E
Over Drag q = Drag;_@k—: aggecrpjectiaragaoropmanc >2J -
q
DragDrop
Manager Enter Drag

16



Drag & Drop

Dro
Start Drag P dragOkMethod (?class, ?sel, ?2component)
dragEnterMethod (?class, ?sel, ?component)

Over Drag Drag Ok

DragDrop

Manager Enter Drag

reception(?jp,?sel,?args),
dragEnterMethod(?class, ?sel, ?2component),
equals (?args,<?dragdropmanager>),

dragSource (?dragdropmanager, ?source),
instanceOf (?source,FigureManager),
draggedObject (?dragdropmanager, ?2object),
instanceOf (?object,Line)

16



Refactoring

Refactoring transform

reconaitions

17



transformMethod (?class, ?sel, ?refactoring)
preconditions (?refactoring, ?preconditions)

17



transformMethod (?class, ?sel, ?refactoring)

EDreconal 1I0NS .~ |preconditions(?refactoring, ?preconditions)

I 4

affected entities

17



Refactoring

Refactoring transtorm

transformMethod(’class,7sel 7refactor1ng)

preconditions

affected entities

affectedEntity(?ref, [PushUpMethod], ?input, ?entity) if

affectedEnt1ty(7ref [PushUpMethod],71nput ?entity) if

17



Summary

= AspectS + Carma = AspectSOUL
Pointcut in terms of application-specific model
Extensible pointcut language

Logic language to express model

Further integration of AspectS/Carma

= Integration with support for fragile pointcuts

18



= More information:

& http://prog.vub.ac.be/carma/
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