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Crosscutting Concerns
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Crosscutting Concerns
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Crosscutting concerns
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Crosscutting concerns
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Pointcuts

Often point to source code structures (e.g. names)
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Fragile Pointcuts
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Fragile Pointcuts
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Fragile Pointcuts

port Java.tonss
o

[T
11 constant veluss fox N e st URLConnect ion
pubic statio tina int comn - nulls ot ovmanrre auears « § conn = null;
Shrovs tomccspuion (M SHSS 1ond crestechechaumirile thie) o1 ehrom sompeia SIS T 199
frti———— e 2 vee . . U
. bytat butter = v 1 [U—
[e—

public static Long createcheckaumirile file) thow Fitetmpseessnarerse TP 40 % 0o
public HappyNewrear teomptrmangr P 0 0
(JFrame frame, JLabel label) - HappyN
st versen ¢
e soepstey checkaun + sew cac22
Erame, JLabel L [
tatterasaen; conn = null;
azgument GU brtet) butter = oov
’ ' ertertattersizens

1€ it ¢

Pointcuts in program Pointcuts in evolved program

TS Feries [ me_|
Name AfbUtes ATrbutes
Operations Attributes Operations, Attributes
Attributes Operations Operatior _‘ N Operations
pz::::gzz Operations ' Operations i
p Attributes Attributes
Name Operations Operations
peratons Nome Operatons
Attributes Attributes T
Operations Operations Dperatons
Attributes t;;l:::le; -
Operations

Operations




Fragile Pointcuts
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Fragile Pointcuts

tsi ram Pointcuts in evolved program
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Example

class Buffer {

private Object content]];
private int index = 0;

public Object get() { SynChronlsatlon7

return content[index] ... };

public void set(Object el) {

content[index] :=el ... };

}







Pointcuts

pointcut accessors()

call(void Buffer.set(..)) ||

call(Object Buffer.get(..));



Pointcuts

~Enumeration-

pointcut accessors()
call(void Buffer.set(..)) ||
call(Object Buffer.get(..));

public void setAll(Object[] el) {
}



Pointcuts

~Pattern-

pointcut accessors()

call(* set*(..) ) ||
call(* get*(..) );




Pointcuts

pointcut accessors()
call(* set*(..) ) ||
call(* get*(..) );

public Setting settings() {
}



Pointcuts

~~Structural~

pointcut setters
call(* ?class.?method(..) ) &&
assigns(?method, ?iv) &&
instanceVariable(?iv,?class);

pointcut getters
call(* ?class.?method(..) ) &&
returns(?method, ?iv) &&
instanceVariable(?iv, ?class);
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Pointcuts

pointcut setters
call(* ?class.?method(..) ) &&
assigns(?method, ?iv) &&
instanceVariable(?iv,?class);

~Structural-—
pointcut getters
call(* ?class.?method(..) ) &&
returns(?method, ?iv) &&

instanceVariable(?iv, ?class);

public Object get() {
Object temp :=
content[index];

return temp;

}
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Pointcuts

pointcut optimisedGetter() :

—_— getters() &&

-B'e yavioural— !cflow(getters());
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Pointcuts

pointcut optimisedGetter ()

getters() &&

—Be . aviGUFa — !cflow(getters());

pointcut getters
call(* ?class.?method(..) ) &&

returns (?method, ?iv) &&
instanceVariable(?iv, ?class);

11



Fundamental cause

pointcut accessors()

call(void Buffer.set(..)) ||

call (Object Buffer.get(..));

pointcut accessors()
call(* set*(..) ) ||
call(* get*(..) );

pointcut setters
call(* ?class.?method(..) ) &&
assigns(?method, ?iv) &&
instanceVariable(?iv,?class);

pointcut getters
call(* ?class.?method(..) ) &&
returns(?method, ?iv) &&
instanceVariable(?iv,?class);




Fundamental cause

pointcut accessors()

call(void Buffer.set(..)) ||
call(Object Buffer.get(..));

pointcut accessors()

call ENSEEEE ) | |
call ENGEEREIN ) ;

Explicit
reference to
how code is

structured

pointcut setters
call(* ?class.?method(..) ) &&

.
) ;

pointcut getters
call(* ?class.?method(..) ) &&

o vactat e ot beTams
) ;




Model-based pointcuts

pointcut accessors()

isClassifiedAs(?method, AccessorMethod) &&
call (?method)

13



Model-based pointcuts

pointcut accessors()

‘isClassifiedAs(?method, AccessorMethod) &&

call (?method)

Make
concept
explicit

13



Model-based pointcuts

Aspect using traditional
pointcuts

Source-code
pointcut
definition

Pointcut in terms of Pointcut in terms of
source code conceptual model

Join point model

Source code

14



Model-based pointcuts

pointcut accessors()
Aspect using traditional isClassifiedAs(?method, AccessorMethod) &&
pointcuts call (?method)

Source-code
pointcut
definition

Pointcut in terms of Pointcut in terms of
source code conceptual model O

O O

Join point model

ATrDUTeS
Operations

Attributes Attributes
Operations Operations Operations
Source code

14



Model-based pointcuts

pointcut accessors()
Aspect using traditional Aspect using isClassifiedAs(?method, AccessorMethod) &&
pointcuts model-based pointcuts call (?method)

Source-code Model-based
pointcut pointcut
definition definition

Pointcut in terms of Pointcut in terms of
source code conceptual model

Conceptual model

Source code

14



Model-based pointcuts

pointcut accessors()
Aspect using traditional Aspect using isClassifiedAs(?method, AccessorMethod) &&
pointcuts model-based pointcuts call (?method)

Source-code Model-based
pointcut pointcut
definition definition

Pointcut in terms of Pointcut in terms of
source code conceptual model

In terms of

model

Conceptual model

Source code

14



Model-based pointcuts

pointcut accessors()
Aspect using traditional Aspect using isClassifiedAs(?method, AccessorMethod) &&
pointcuts model-based pointcuts call (?method)

Source-code Model-based
pointcut pointcut
definition definition

Pointcut in terms of Pointcut in terms of
source code conceptual model

In terms of
model

Conceptual model

Keep
model in
sync

Source code
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model in

sync
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Intensional Views

Keep

model in
sync

ACCESSOR METHODS

GET?* || SET?

STRUCTURAL PATT.

7 Kim Mens, Andy Kellens, Frederic Pluquet, Roel Wuyts
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Intensional Views

Keep
model in
sync

Opublic Object get()

ACCESSOR METHODS Opublic Object set()
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Wiki Actions

SmallWiki
1.|54

SmallWiki
1.|304

2002

SmallWiki.Action>>execute
SmallWiki.PageHistory>>execute
SmallWiki.ErrorUnauthorized>>execute
SmallWiki.PageEdit>>executeCancel
SmallWiki.PageEdit>>executeEdit
SmallwWiki.ChapterView>>execute
SmallWiki.ErrorNotFound>>execute
SmallWiki.PageEdit>>executeSave

SmallWiki.PageView>>execute
SmallWiki.PageEdit>>execute

—

SmallWiki.RedirectAction>>execute
SmallwWiki.TemplateEdit>>executePermission
Smallwiki.Login>>execute
SmallWiki.Login>>executelLogin
Smallwiki.Action>>executePermission
Smallwiki.Action>>execute
SmallWiki.ViewAction>>executePermission
Smallwiki.Action>>executeCallback
SmallwWiki.ErrorAction>>executeCallback
SmallwWiki.Logout>>execute
Smallwiki.Search>>executeSearch
SmallWiki.EditAction>>executePermission
SmallWiki.HistoryAction>>executePermission
SmallWiki.Logout>>executeLogout
SmallWiki.Login>>authentication
Smallwiki.EditAction>>save




Logging of Wiki Actions

pointcut actions()

classInNamespace(?class, [SmallWiki]),

methodWithNameInClass (?method, ?selector, ?class),
[ "execute*’ match: ?selector],
reception(?joinpoint, ?selector,?arguments)
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pointcut actions|()

classInNamespace(?class,[SmallWiki]),
methodWithNameInClass (?method, ?selector, ?class),
methodInProtocol (?method,action),
reception(?joinpoint, ?selector,?arguments)

SmallWiki.Search>>executeSearch
SmallWiki.TemplateEdit>>executePermission
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Model-based

pointcut actions|()

classifiedAs(?method, [ 'Wiki Actions']),

methodWithNameInClass (?method, ?selector, ?class),

reception(?jp, ?selector),
within(?jp,?class, ?selector)
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Model-based

pointcut actions|()
classifiedAs(?method, [ 'Wiki Actions']),
methodWithNameInClass(?methoc, ?selector, ?class),

reception(?jp, ?selector),
within(?jp,?class, ?selector)

WIKI ACTIONS

EXECUTE?*
ACTION PROTOCOL
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Model-based

View Consistency

Wiki Actions Wiki Actions Protocol

SmallWiki EditAction=>execute Permission SmallWiki.Search==executeSearch
amallWiki.Action==axecute SsmallWiki. TemplateEdit==execute Permission
SmallWiki.Search==executeSearch

SmallWiki Action==executePermission

SmallWiki ViewAction==executePermission
SmallWiki.ErrorAction==executeCallback
SmallWiki.HistoryAction==executePermission

SmallWiki.Logout==executeLogout

SmallWiki.Logout==execute

SmallWiki.RedirectAction==execute

SmallWiki.Login==execute

SmallWiki.Login==executeLogin

smallWiki. Action==executeCallback

sSmallWiki.Template Edit==executePermission

INCONSISTENTI
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Discussion

Language integration of tool support

Independent of pointcut language and conceptual model
Pointcuts decoupled from program structure

Does not solve fragile pointcuts; rather detect and
resolve

No certainty that everything will be detected
Need for a methodology

Further language integration
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Questions

= More information:

= http://www.intensional.be

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