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Crosscutting Concerns
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Crosscutting Concerns
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Pointcuts

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

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

s FileDownl
public void download (steing address, String localflietane) |
ut - il

conn = url.openConn: s e i s st e e i
oo getinputstrean(
byte(10241; reg) e = s bpeetttacsizr;
e eyt - in.cestgmtteny) o= 0) ¢
RSP, o, byestests
)

frat=til
tmport gava. 0.1 Sriten. oot Tpriniinc Seconsters -+ casbiiasthontsy:
e IavaiaRiia )
© SRR e if (in 1= null)
[ Am—

)
if (out t= null)

)
eption ioe)
)
o

e
° : public HappyNewYear (JFrame frame, Jlabel label)
) ;

public static Long createch (Pile £ile) public d EAR, - ’
EEFHTY S I ARy : ax (MONTH, Calendar , JANUARY) ;
1 L Ll FRROR
prep) s = v bpcemtessiers (Calendar | HOUR OF
e - ey o
[ RewrearHiilis
et . . epare o messa:
s - e e [l Erepaze s =

rmatter = Number!

st e etsn R S e ey
L o s ||t (
) olse
) oise ¢
o e Intasmtrros g rtor
)

e i 8 R L 0 SIS
SaE g
RPATile S1C-FILE-NAKE DEGT-DIR-NAAE") 1

S
ELplL comenat)) ¢
Rk 4 et citn < areitn.gusam(y 1)

}/ nake sure tne gunent 1s a directory
i ;.m.(:::;:::-: !
o > .-rzum zvnm.mv:.
b1 create piie object for destination file

o mponentWidth

oid main(string(] args)
JErame frame = new JFramel
£rame. addkeyListener (nej

5 i"’,mmm...m public

iy i pubL
¢
e (i1 wipat, 13 i) ¢

e ¢

e ' centen) ;
) nte
[T —— . ¢ geiLocalGraphicatnvironment ).
¢ ric tFullScreentiindow (frame) ;
'

e, fontstyle,
izeNurber, fontSizeText))):
Tabel).xun():

public void run()

make a String from the number o
utput = formatter.format (remaining);

bel.setText (output)




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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Aspects
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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: [:receiver :args :aspect :client |

- ]




Aspects In Smalltalk

Aspects

eFramework based
ePointcut using Smalltalk
eAdvice using block

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




Aspects In Carma

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.
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Carma
ePointcut language
eDeclarative Meta Programming
eBased on SOUL
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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 |

- ]
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ePointcuts
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eFramework

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

Pointcut

- ]
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ePointcuts

AspectS

eFramework

AsCARMABeforeAfterAdvice
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] Advice
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Frag 1 ity 1.accessing protocol

2.selector corresponds to
Person>>name variable name

“name

Person>>name: anObject
name := anObject




Frag 1 ity 1.accessing protocol

2.selector corresponds to
Person>>name variable name

“name

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

Synchronization

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



Frag 1 ity 1.accessing protocol

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



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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Problem Analysis
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Problem Analysis

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

coupling




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)
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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
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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~
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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)

.
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
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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
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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
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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)
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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
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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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