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Our Transaction Example

Thread Account
Structure: int balance
+withdraw(int amount)
+deposit(int amount)

t: Thread a: Account b: Account
Behavior: | beginTransaction(y

|
P withdraw{m[]}:
| >, deposit(100)

| commitTransaction()

& |

>

Fig.5. A Simple Application Model




Transaction Product Line
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Composition Rule:
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‘Recovering.Deferring”
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-t ‘Deferring. Traceable” requires
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Conflict Resolution :

- NestedCheckpointing

- NestedTracing

- CopvableShared

- NestedZ-PhaseLocking

Fig. 16. Our Product Line
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Flat Transaction
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Fig. 18. Aspect Dependency chain for a Flat Transaction



Class Diagram Weaving

Stack

Account

+ push{Account &)
+ Account getlLast()
+ discardlLast{)

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

myStack 4

h 1 - getLock(Kind)

—— - Account clone()

- Account create()

- copyState(Account from)

- Trace getTrace(Method m)

- establish()
- restore()

Lock

- discard()

- Kind getAccessKind(Method m)

+ create()

+ lock(Kind accessKind)
+ unlock(Kind accessKind)

0.1
myLoc

Thread

+ TransactionContext getContext()
+ setContext(TransactionContext c)
+ beginTransaction()

+ commitTransaction()

+ createContext()

+ leaveContexi()

0.*

myContext

T

Trace

+ create(Method m, Kind k, Account t)
+ boolean wasAppliedTo(Account t)
+ boolean isModify()

D..’I elements

TracelList

+ insert(Trace 1)
+ Trace[] findTraces(Account o)
+ Trace[] getTraces()

1M myTrace

TransferContext

+ create()

“<participant | - addParticipant(Thread t)

- removeParticipant(Thread 1)

- Qutcome getOutcome()

- boolean wasModified{Account obj)
- addTrace(Trace t)

7= - restoreCheckpoints()
- Account[] getModified()

Fig. 19. Structure of Woven Application Model



Sequence Diagram Weaving
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Fig. 20. Behavior of Woven Application MNModel
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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

-



Flat Transaction

.\
__________+{ Lockable

- J—

L-PhaseL-r:rckmgj\ *[AECEESCIaESiﬁed}
( ) i
~ -
Transaction ( s | Traceable
\ ) acmg

\ —_— N

Context
»

Recovermg

{C heckpointab 1&]—»@‘

p
b{ OutcomeAware
b,

—

Checkpomting

]
J

Fig. 18. Aspect Dependency chain for a Flat Transaction



Transaction Aspect

aspect Transaction depends on Recovering,(2-Phaselocking alt OptimisticValidation),opt Mes'l:reg ______________ J_ _
1 ITransactionContext

= cture i ITrasactionParticipant

IMTransaciionParficipant Recovering instantiation « _ ITransactionalRlesource
Recovering.lRecoverable — ITransactionalResource

+ begin lransaction() Recovering.lRecoveringContext — ITransactionContext

+ abortTransaction () Recovering.lRecoveringParticipant — ITransactionParticipant

+ commitTransaction()

ITransactionalResource

2-Phasel ocking instantiation
2-PhaselLocking.lLocked — ITransactionalResource

- 2-Phaselocking.lLockingContext — ITransactionContext
ITransactionContext 2-Phasel ocking.lLockingParticipant — ITransactionParticipant

S~ Tmi(.)

behavwvior fransactionExecution depends on Recovering,(2-Phasel ocking alt OptimisticvValidation), opt Nested
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Recovering. prepareRecovery instantiatiorn
prepareRecovery.lcaller — Iparticipant
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prepareRecovery.lm — Im
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createContext. ICaller —» 2-Phasel ocking.lockObject instantiatiorn

ITransactionParticipant @ lockObject.lcaller — Iparticipant
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Recovering.leaveContext instantiation lockObject.lmm — Im o

leaveContext.lcaller — Iparticipant 2-Phasel ocking.leaveContext instantiation
leaveContext. iICaller — leaveContext.lcaller — lparticipant
ITransactionParticipant leaveContext.lICaller — ITransactionParticipant

leaveContext.ltarget — Iparticipant leaveContext.ltarget — Iparticipant

Fig. 17. The Transaction Aspect




Summarize

« Template Parameters and Binding / Instantiation:

— Template parameters are used in a reusable aspect model as generic
placeholders for structure or behavior expected by the target model
clements. Instantiating a reusable aspect model binds the template
parameters to target model elements, thus creating a context-specific aspect
model.

* |nter-Aspect Dependency Declaration:

— If aspect A depends on a reusable aspect B, A must provide instantiation
directives for B.




Summarize

« Template Parameter-Preserving Aspect-Aspect Weaving:

— It should be possible to weave an aspect model with another aspect model.
This i1s mandatory to allow aspects to be reused within other aspects. The
weaver must also preserve any template parameters that are not bound to
specific model elements during the weaving.

 Late Dependency Resolution:

— When a reusable aspect model A is instantiated and woven with a target
model, the weaver must first recursively instantiate and weave all aspects

that A depends on with A (to create an independent model of A).
Instantiation and weaving due to dependencies is performed only during
the final target model creation. Independent intermediate aspect models are
never exposed.
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