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Reasoning in Aspect-Oriented Programs (AOP)

• AOP enables modular implementations of 
crosscutting concerns.

• Both formal and informal reasoning about AOP 
presents unique challenges especially in respect to 
evolution.

• As components enter, exit, and re-enter software, 
conclusions about behavior of components may be 
invalidated.

Composing “Plug-N-Play” Specifications to Derive Enriched Behavior

“Can AOP facilitate modular reasoning of 
crosscutting concerns?”

• Defines the level of “harmlessness” on a per-joinpoint basis.
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Previous Reasoning Efforts Wasted When 
Components are Rearranged!

• AO programs inherently enjoy plug-n-play capabilities.

• Crosscutting features can be plugged-in to enrich the behavior of advised 
components.

• Likewise, can we specify components so that we can derive their behaviors 
in a similar fashion?
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Join Point Traces (JPTs): A Trace-based Approach to AO Reasoning

• Specification variable to track the flow-of-control through join points.

• Used to capture actions and resulting values taken by possible advice.

JPT Method Call Completion Element

(oid ,mid , aid , args, res, σ, σ′)

Called 
Method

Called Object Applicable 
Aspect

Argument 
Values

Method 
Return Value

σ, σ′

Pre-call State Post-call State

The Rely() Clause

Aspect

!
a

!
b

The state at a point in the execution of a 
class is σa.

The state when the class gets control back 
from an aspect is σb.

rely(σa, σb)

Rule for Method Specification

Rule for Method Calls

Rule for Aspect Application


