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Background

= Aspect-Oriented Modeling
= Separation of Concerns
= (De)Composition

= 2 main types of AOM
= Merge-based: Kompose (France, Fleurey et al.), etc
= Pointcut-based: MATA (Whittle et al.), Smartadapters, GeKo, etc

- Pointcut-based weavers
= Very few prototypes publicly available
= Very few evidences of PB-AOM in industrial context

= Noticeable exceptions
- Motorola WEAVR
- SmartAdapters (used by industrial partners of the DiVA project)
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Background: Pointcut-Based Weaving

- The weaving process is two-phased.
1. Detect the join points corresponding to the Pointcut
2. Compose the advice model into the base model at each JP
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Context: Pointcut-based AOM

2 Pointcut
= Model fragment (or a predicate over the model)
= Can match several join points of a base model

= Problem
= How to weave the advice in case of multiple join points?
= Per join point? Once? Other strategy?

- Some solutions (related work)
= Morin et al., 2007

- per join point and global advice element

= Grgnmo et al., 2008
- collection operator on the pointcut elements

= Aspect]

- Per type, per instance
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- Background and Context
2> Simple example

= Our Solution: Several Instantiation Strategies

= Per Pointcut Match
= Global
= Per Role Match

= Per Element Match

> Complex Example

= Conclusion
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A (not so) Simple Log Aspect
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A (not so) Simple Log Aspect (with another Base)
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- Background and Context
- Simple example

= Solution: Several Instantiation Strategies

= Per Pointcut Match
= Global
» Per Role Match

» Per Element Match

> Complex Example

= Conclusion
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Several Instantiation Strategies

2> Per Pointcut Match: A new instance of the advice element
IS introduced for each pointcut match.

- Global: A single instance of the model element is
Introduced into the base model, regardless of how many

join point matches are found. / Global
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Several Instantiation Strategies: Per Role Match

- Per Role Match: scope(PC1, ..., PCn)
= The same instance is reused for the equivalent bindings
= Binding: {Pi->Bi}

> Example: per role match (PC1, PC2)
= PC1-B1, PC2->B2, PC3->B3 Bindings are equivalent
- PC1>B1,PC2>B2,PC3>B4 | piiamipey o0

» PC1->B2, PC2->B1, PC3->B5 This binding is different
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Several Instantiation Strategies: Per Role Match

= — Container O
g A QB 4 C Any
- = Pointcut
[ ]
253 D P E 7| Base Container
model

Any qJ—E:J Logger

Advice /’

EI] Logger /
[]—[]—W&E]—[F&E]—[:] C perRoleMatch(Container)

* Logger woven
mﬁﬁ model

B INRIA @ SINTEF R & McGill  woomsmmwoss 1



Several Instantiation Strategies: Per Element Match

= Per Element Match: f(PC1, ..., PCn)

= The same instance is reused for the equivalent
projections

= Projection: {Pi} - {Bi}

> Example: per element match (PC1, PC2)
= PC1->B1, PC2->B2, PC3->B3 Projections are equivalent
- PCl%Bl PCZQBZ PCB%BZI- w.r.t. the scope defined by

’ ’ PC1 and PC2

» PC1->B2, PC2->B1, PC3->B5 This projection is also equivalent
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Several Instantiation Strategies: Per Element Match

Pointcut Model

\ Base Model

3 join points:
-a—2>b
-a—2>cC
-c—2a

X is perElement(any, another)

Advice Model

2 projections:

- {any, another} - {a, b}
- {any, another} - {a, c} = {c, a}
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Difference between Per Role and Per Element

Base Model pointcut Model
G 3 join points:

-a=2>b
ade (an ) )Caneer
-c—~>a

e ’ @ advice Model

3 bindings:

- {any—->a, another->b}
- {any—>a, another->c}
- {any—>c, another—>a}

2 projections:
- {any, another} - {a, b}
- {any, another} - {a, c} ={c, a}
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Several Instantiation Strategies: Metamodel Modification

PCModel PCElement

pointcut conten
1

Aspect + compile() " | + compile() <—'| scope
| S

Aspects are compiled to Java/EMF
code using Kermeta/KET

~

Triskell
Metamodeling

Kernel
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PerRole PerElement

+ compile() + compile()

W INRIA SINTEF IJfondsnational dela @ MCGill MODELS 2010, Oslo



= A motivating Example
- Background on Weaver

= Our Solution: Several Instantiation Strategies

= Per Pointcut Match
= Global
= Per Role Match

= Per Element Match

2 Real World Example

= Conclusion

@ .
_:Jé fonds national de la \h“h MC Glll MODELS 2010, Oslo 16

recherche

%I/ INRIA @ SINTEF



Real World Example: Recovery

Pointcut Advice L
Caller:C | |target:Data Caller:C | |target:Data :RecoveryManager
1 % I 1 I 1
me(... *
: (o) : : m(...) > create() myOps: :
: | | P OperatlionList ;
' ' I insert(m) =--.__ . '
perEIementMatch(targeth)hl\:\ ;:I,__ perPointcutMatch()
! \\ .
I register(target) I
; >
woven model
X:X a:Account :RecoveryManager
1 1 |
:deOSlt(lO) >: cle t [ COM& :
I I %OHUM I
base :WlthdraW(30)>: insert(deposit) _ | |
X: X a:Account ' deposit(30) ,.p > |
! : ' I I . : I
| deposit(10) ! Mp-Account| |withdraw(30), — register(@) >
1 y Q .
| deposit(30) >: ; ! ! ’Mp OperationList
: | ! I 1 ! insert(deposit) : >:
register(b) Lo
>
] 1
1
v 17

ZIINRIA ®SINTEF (Ko T8 McGill  wooesaoos




= A motivating Example
- Background on Weaver

= Our Solution: Several Instantiation Strategies

= Per Pointcut Match
= Global
= Per Role Match

= Per Element Match

- Real World Example

= Conclusion
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Conclusion

- 4 strategies adressing the problem of multiple join points
= Per join point
= Global
= Per Role Match
= Per Element Match

> Allows expressive weaving in the context of Poincut-
based AOM

2 Tested (and needed) by the industrial partners of the
DiVA project
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Questions?
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