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Our Simple Example

Thread

Account

Structure:

int balance

+withdraw(int amount)
+deposit(int amount)

t: Thread

a: Account

b: Account

Behavior: | beginTransaction(y

|
P withdraw(100))

> deposit(100)

>

| commitTransaction()

&

Fig.5. A Simple Application Model




Transaction Product Line

[ Transaction ]

Recovering

Nested

L=
[Checkpointing ]
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[ Qutcome ware ] [Chcckpointablc ]

Composition Rule:
‘2-PhascLocking” excludes
—=1 ‘Recovering.Deferring”

=

[ 2-PhaselLocking J

-
[O ptimisticV alidation J

A
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Composition Rule:
‘OptimisticWalidation™ requires
‘Recovering.Deferring”

Composition Rule:
-t ‘Deferring. Traceable” requires
‘Traceable.SemanticClassified”

rd
[ S emanticClassiﬁedCtj

- a

A ccessClassitied ]

-

Lockable

Conflict Resolution :

- NestedCheckpointing

- NestedTracing

- CopvableShared

- NestedZ-PhaseLocking

Fig. 16. Our Product Line
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Aspect Oriented Modelling

aspect AccessClassified

structure

IAccessClassified e e e a

+ Kind getAccessKind(Method m)

Fig. 6. The AccessClassified Aspect

we use UML template parameters to identify within an
aspect model which modeling elements are generic.
Reusing an aspect model involves binding the aspect

model’s template parameters to target model-specific
elements.



Aspect Oriented Modelling

aspect Traceable depends on AccessClassified

—" : [Traceable
siructre Mraceable 1 Trace | ¢
~myODj .
+ Trace getTrace(Method m) + create(Method m, Kind k, ITraceable 1)
behavior getTrace depends on AccessClassified Advice it ‘"‘ - t_ -
| arge
Pointcut [caller: [Caller | [ Rarget: [Traceable  [Caller, Icaller
| InewTrace

lcaller: ICaller ltarget: [Traceable
|

' InewTrace ‘= gefTrace(m)

| InewTrace = gefTrace(m), !

. > I

AccessClassified.|AccessClassified +ITraceable

| newTrace = create(m, accessKind, Ittarget)

P

» | accessKind = getAccessKind(m)

InewTrace: Trace
|

Fig. 9. The Traceable Aspect depends on AccessClassified
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The Meta-Model
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The Meta-Model
Part2
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Base Application

7 AToM3 v0.3 using: AspectV2_META MEIX]

4 Aspectv? META
L
7 f i Edit] Help| Mew Class | Mew Azpect | Mew Structure | Mew Behaviour | Mew Pointcut | Mew Advice | Mew Object | Mew LifeLing [ Mew TemplateClass | New Meszages

; @}@ =4
“@# Mew Azzociation

Thread

SimpleApplication

<<ASPECT== — ==STRUCTURE=>

‘ Account
balance type=integer initvalue=0
<<BEHAVIOR>>
+withdraw( amount ; int) - woid
+ deposit{ amaount - int ) - woid
t Thread
B Airead a Account

myTrace = getTracel withdraw)




AccessClassified

7 AToM3 v0.3 using: AspectV2_META

ME]X]

Aspecty2_META

¥ | Edit] Help| Mew Elass| NewAspect| Mew Stucture | Mew Behaviour| Mew Pointcut | Mew Advice | Mew Object| Mew LifeLine | Mew TemplateClass | Mew Meszages

MNew Aszociation

AccessClassified

<<ASPECT>>

<<STRUCTURE>>

|AccessClassified

+ getAccessKind( m : Method) : Kind

-



Traceable

7 AToM3 v0.3 using: AspectV2_META MEIX]

Aspectv? META
* | Edit| Help| Mew Class | Mew Azpect | Mew Structure | Mew Behaviour | Mew Pointcut | Mew Advice | Mew Object | Mew LifEL\na| Mew TemplateClazs | MNew Massages|

Mew Azzociation
getTrace raceable
1

<<BEHAVIOR>> \ <<ASPECT>> | oTRUCTURE \

I

Trace

—)

<<PQINTCUT=>= <<ADWICE>>

b createl m: Method, ki Kind, t © [Traceable)

)

caller : [Caller target [Traceabls

[Traceable H

caller - |[Caller target [Traceabls

[newTrace (= getTrace(m) | "y

£ b getTrace m: Method ) Trace 1
[~

[newTrace "= getTrace{m)

)

newTrace: Trace

O‘ accesskind | = getAccesskind({m)

[newTrace = createl m, accesskind, [target)




The Big Picture: Part 1

7 AToM3 v0.3 using: AspectV2_META ME X

Aspect2_META
Edit| Help| Mew Class | Mew Aspecl| Mew Stiucture | Mew Behaviour| New Pointcut | Mew Advice | Mew Object | Mew Lifeline | Mew TemplateClass | Mew Messages ‘

Mew Association

Taceable el
AccessClassified |
1
<<STRUCTURE=>
<<ASPECT>> <<STRUCTURE== <=<ASPECT>» L ¢

Trace

PArCeTsCmssied 1

<<BIND>>

b createl m - Method, ko Kind t © [Traceabls)

+ getAccesskind! m: Method) : Kind getTrace

<<BEHAVIOR>>

SimpleApplication | ==STRUCTURE=> [Traceabie lH
Obj
/._.-———'———‘—-.-
==ASPECT=> Thread
Account .
balanck type=Integer init walug=0 L gefTracel m: Method s Trace

+ withdigw] amount : int ) - woid
+ depodit{ amount ;int ) woid

<< ADVICES>
| \ <<BIND=>>
<<BEHAVIOR>>
caller - |[Caller target [Traceable
7 \ ) { =




The Big Picture: Part 2

7 AToM3 v0.3 using: AspectV2_META MEIX]

Aspectv? META
* | Edit| Help| Mew Class | Mew Azpect | Mew Structure | Mew Behaviour | Mew Pnintcut| Mew ddvice | Mew Object| Mew LifeLing | Mew TemplateClass | New Meszages

Mew Azzociation
R | | geTITEaCE] M MENod N Tace | =

+withdiiaw amount - int ) - woid
+ depodit{ amount ; int ) void

<< ADVICE=>

|\

<<BEHAVIOR>>

[

t Thread a  Account

J

target [Traceabls

caller - |Caller

]

<<PCINTCUT>> |newTrace = getTrace(m) |~y

d < >\ QA accesskind: = getAc\:essKind(m)‘
hj

caller : |Caller target [Traceablg
myTrace ;= getTrace( withdraw) newTrace. Trace

[newTrace = getTrace(m) | -y
IND>>

|newTrace = createl m, accesskind, [target)




Final Weaved Model

7 AToM3 v0.3 using: AspectV2_META MEIX]

Aspectv? META
* | Edit| Help| Mew Class | Mew Azpect | Mew Structure | Mew Behaviour | Mew Pnintcut| Mew ddvice | Mew Object| Mew LifeLing | Mew TemplateClass | New Meszages

Mew Azzociation

SimpleApplication | =
e | <<5TRUCTURE=>> Trace
==ASPECT== S
e Account _
balance type=Integer init.value=0 + createf m: Method, ko Kind, T 0 Account)
<<BEHAVIOR>>

+withdraw] amount ;int) - woid

+ deposit!{ amount ;int ) woid

+getTrace{ m: Method ) : Trace

© - Tmead + getAccesskind m - Method) - Kind
a - Account

myTrace = getTrace] withdraw) 0

)

O | accesskind | = getAccesskind] withdraw ) |

9!

myTrace . Trace

_K. myTrace = create] withdraw, accesskind, a) .—-—\




Base Application

7 AToM3 v0.3 using: AspectV2_META MEIX]

4 Aspectv? META
L
7 f i Edit] Help| Mew Class | Mew Azpect | Mew Structure | Mew Behaviour | Mew Pointcut | Mew Advice | Mew Object | Mew LifeLing [ Mew TemplateClass | New Meszages

; @}@ =4
“@# Mew Azzociation

Thread

SimpleApplication

<<ASPECT== — ==STRUCTURE=>

‘ Account
balance type=integer initvalue=0
<<BEHAVIOR>>
+withdraw( amount ; int) - woid
+ deposit{ amaount - int ) - woid
t Thread
B Airead a Account

myTrace = getTracel withdraw)




Issues and Challenges

* The Meta-Model:

- Incomplete
— Constraints
- Nice visualization
- Model everything?

e The Transformation:

- String matching and replacement

- Grouping rules




Flat Transaction
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Fig. 18. Aspect Dependency chain for a Flat Transaction



Future Work and Extensions

Improve the meta-model expand upon it e.g sequence diagrams UML 2.0

Add constraints to perform checks ect

Solve the 1ssue of recursively weaving starting from innermost

Extensions

Look into integrating OCL with this aspect model
Look into conflict resolution aspects

Look into adding new aspects to the framework and see if they can still be
modeled or do they raise new issues

More formal and well defined ways to specify the instantiation
directives(bindings)

Test weaving for potential errors eg calling commitTransaction() before
beginTransaction()

Modeling state diagrams and weaving them



Q&A

ASK THE EXPERT
MONEY BACK GUARANTEED???




