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Use cases provide effective ways of understanding and communicating system requirements, quoting the definition given by the RUP:

“A set of use-case instances, where each scenario is a sequence of actions a system performs that yields an observable result of value to a particular actor”[5].

It has been also argued in the literature [6,7] that the reason for certain systems’ failure was exactly their inability to provide “an observable result of value to a particular actor”. Through the usage of use cases we are thus able to capture all the different scenarios, along with the systems behaviour, that fulfil actor’s goals and add value to the end product. 

Even though a software system in its Analysis and Design phase has a well-defined structure, which involves actors and use cases, in its implementation phase these artefacts get dissolved into multiple, and sometimes overlapping, software components. This results in a system where the distinction of which software components address which scenario becomes more blurred and as a result, makes validation of the final product against its requirements cumbersome and complex. In essence, we lose “Use Case modularity” at the implementation level (one can also view this situation as a scattering and tangling of use cases in software component modules). Due to the loss in modularity of use cases, alterations or extensions that can be easily incorporated in the design of use cases, become tedious and very difficult to implement at the code level.

Why is “Use Case Modularity” important? 

In systems where use case modularity is not maintained, modifying or adding a new use case, due to modifications in the business requirements or due to system evolution, will cause modifications to occur in many software components. 

These modifications to the existing software modules can be avoided if each use case can be realized into a separate module during the implementation phase. Thus the system is modularized according to use cases captured in requirements analysis. This is also known as Use Case Driven Development [1]. 

How AOP comes to help us with Use Case driven development? 

In AOP we have a Join Point Model, which allows code from aspects (advice) to be interweaved with code from an OO program (called “base program”) at specific points during the base program’s execution (called join points). This idea maps very closely to the 'extend' relationship as it is defined between use cases and extension points. The extension points are like join points where code from the extending use case can be woven into the base use case. Therefore a direct mapping can be provided as follows:

	Design Space
	Implementation Space (AOP)

	Base Use Case
	Base Program

	Extension Points
	Join Points

	Extended Use Case
	Aspect Advice


Table 1 Mapping "extension" in Use Cases to AOP terms
Using a problem taken from [2] (specifically Class Dictionary Graph Extension pp.410) we provide an example where a base use case is first designed and developed using DAJ [3]. Then iteratively two extensions are designed and developed using AspectJ[4]. The iterative approach shows that through the usage of adaptive programming and AOP, software evolution under the use case driven approach can be easily realized while at the same time maintain use case modularity. 

The final implementation (code) along with the direct mapping to the design artefacts (use cases and their extensions) becomes much clearer than before. As a result:

· code looks much more like your design

· validation of the implementation against requirements (in this example we have only considered use cases) becomes easier to achieve

· verification that the end product meets customer requirements becomes easier to prove, increasing the value and the confidence of the consumer, that the final product is tailored to fulfil the initial agreed requirements

· understandability of the design though inspection of the implementation is increased
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