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Abstract— Software testing is one of the major source of 

expense in software projects and a well-defined testing 

process is a critical part in the development of high quality 

Aspect Oriented software in a cost effective manner. Aspect 

Oriented programming (AOP) aims to increase modularity 

by allowing the separation of concerns. This programming 

paradigm although enhances the modularity, cannot provide 

correctness itself. By the passage of time usage and 

acceptance of AOP is increasing thus correctness of Aspect 

Oriented Software is challenging the testing process in 

unexpected manner. Although various testing approaches 

have been proposed to tackle the issues and challenges when 

testing aspect oriented programs, there is still the problem of 

selecting the best one that can effectively be applied to 

AOP. In this paper we are identifying the main issues and 

challenges in testing Aspect Oriented Programs and 

proposing testing criteria to improve the quality of testing in 

AOP. 
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I. INTRODUCTION 

Aspect Oriented Programming (AOP) [1,2] was first 

introduced in the middle of 1990s at the Xerox Palo Alto 

Research Center. AOP is a paradigm that aims to increase 

modularity by allowing the separation of cross-cutting 

concerns that produces higher degree of modularity than the 

other paradigm such as Object Oriented Programming. As it 

brings a unique set of benefits, new properties and 

constructs that other programming paradigm do not have, it 

also brings new issues and challenges and aspect-related 

faults/defects [3], which in turn cannot be addressed using 

traditional testing approaches. Typically, a concern  is a 

required property or feature that is specified in requirement 

model. One of the basic principle of Software Engineering 

states that any complex problem can be dealt with more 

easily if it is subdivided into different kinds of concerns that 

can be solved independently in different-different modules.  
In particular AOPs use abstractions [4], 

representing concerns that cross-cut the program modules 

that implements the primary functionality. It has been 

claimed that software developed using AOP enhances 

modularity and tend to be more easier to maintain and 

understandable, based on effective use of separation of 

concerns principle. However, such technique cannot provide 

correctness by itself, since it does not prevent developers 

and programmers from introducing errors in the system, 

during development. In fact it has been argued that AOP can 

introduce even more sources of faults/defects compared to 

traditional software because of its powerful mechanism. 

Several research has focused on approaches such as 

random testing [5], mutation testing [6], specification based 

functional testing [7-9]. Surveys by [10-11], have examined 

the effectiveness of testing strategies for Aspect Oriented 

programs that includes unit testing aspectual behaviour, data 

flow based unit testing state based approach, aspect flow 

based techniques and model based approach. In this paper 

we are presenting the consequences, issues and challenges 

while testing aspect oriented programs and providing testing 

criteria that can guide the testing process and can improve 

the quality of testing of AOP. 

II. CONSEQUENCES OF SEPARATION OF CONCERNS 

In spite of having a lot of benefits while cross cutting the 

code there are certain consequences that must be focussed 

before applying testing approaches. 

 Difficult to reason about: The big picture of 

tangling is not clear. Modules in a software system 

may simultaneously interact with several 

requirements. For example, oftentimes developers 

simultaneously think about, performance, business 

logic, synchronization, logging, and security. Such 

a multitude of requirements results in the 

simultaneous presence of elements from each 

concern's implementation, resulting in code 

tangling. 

 Redundant code: Redundant code is a big issue 

while cross cutting the code because same 

fragments of code may lie in many places. 

 Difficult to change: Once the code has been cross 

cut it is very difficult to change it consistently and 

very careful planning not to break it by accident.  

 Inefficient when crosscutting code is not needed: 

At some places in our modules we do not have the 

requirements of cross cutting but due to the high 

coupled nature of concerns become inefficient. 

III. ISSUES AND CHALLENGES OF ASPECT ORIENTED 

PROGRAMS 

Aspect oriented programming paradigm new properties and 

constructs extend the capabilities of other programming 

paradigm. While AOP easing the development and 

maintenance [12], it produces new challenge for testing and 

analysis. In the form of join points and advice, Aspects 

make explicit where and how a concern is addressed. In 

static program, the specification for handling concern is 

concentrated on one place. However dynamic execution of 

advice happens around all join points in classes as defined 

by point cuts. An aspect may can define a piece of advice 

that is executed at various join points of a point cut. The gap 

between static and dynamic execution imposes a new 

challenge for testing and analysis. 

The proposed testing strategies are the outcomes from 

trying to handle the issues [13-15], faced in testing aspect 

oriented programs: 



          Testing Aspect Oriented Programs-Approaches and Their Effectiveness 

 (IJSRD/Vol. 3/Issue 02/2015/317) 

 

 All rights reserved by www.ijsrd.com 1269 

 Aspects can be tightly coupled to their woven 

context. Aspects mainly depend on the 

implementation and internal representation of 

classes with their woven classes. Thus any change 

made to these classes will impact the other classes 

as well. 

 Aspects do not have independent identity: 

Aspects depend upon the context of some other 

classes (base class) for their execution and identity 

context. Thus aspects need to be woven to the base 

classes to generate the executable code before 

testing it. 

 Emergent behavior: The main cause of fault may 

lie in the implementation of class or an aspect, or it 

may be a side effect of a particular weave order of 

multiple aspects. Thus main result due to which the 

fault is occurring becomes very difficult to identify. 

 Control and data dependencies are not readily 

apparent from the source code of aspect or 

classes: Due to nature of weaving process, the 

developer of class or aspects finds it difficult to 

identify the faults. 

 Interference of aspects may result conflicting 

behavior: The introduction of different-different 

types of change by   aspects can produce different 

types of interferences into a software system that 

the aspects can cause. 

 Problems in point cut descriptor: If the point cut 

is wrongly formulated it can produce additional 

behaviour or fails to be applied to relate join points. 

Besides the above issues, other issues that can be 

problematic for aspect oriented program testing are type of 

errors or bug patterns and symptomatic issues. 

IV. PROPOSED TESTING CRITERIA 

Because AOP is new programming paradigm so it should 

reflect those characteristics of AOP that are different from 

procedural and object oriented programming. The main 

issue is to identify the fault types that are unique to Aspect 

Oriented programs ability to customize commands via user 

extensions make Selenium IDE an ideal test suite 

development environment in many ways. 

When a failure occurs the main challenge is to 

identify the fault. Dealing with failures in aspect oriented 

programming requires the same approach as for the non-

aspect oriented programs. However to identify the fault in 

AOP the code of the woven context must also be examined. 

There are number of sources of faults in a program 

with woven aspects: 

 The fault may occur due to wrong formulation 

of point cut patterns: If the point cut is wrongly 

formulated then there is a high chance that a fault 

may reside in the point cut. So identify the point 

cut very carefully because each join point of a 

concern will have the advice associated with point 

cut. These faults can cause the aspect to fail, rather 

than the core functionality. 

 The main cause of fault can be in aspect code 

because aspect do not have independent 

identity: Aspects depend upon the context of some 

other classes (base class) for their execution and 

identity context. However fault in aspect code is 

independent from data and control dependencies by 

the weaving process. This type of fault would be 

present in any combination that included aspect. 

 Incorrect control flow can cause a fault: This 

type of fault can cause advice to activate at the 

wrong time. Criteria to identify these faults may be 

a form of point cut designators and condition 

coverage. 

 The main cause of failure may be due to 

Incorrect changes in control dependencies: By 

identifying the resulting control flow graph in a 

careful manner will reveal a change in control 

dependencies. The identification of control flow is 

necessary because around advice can significantly 

alter the behavioural semantics of a method. 

Similar arguments can be made for changes in data 

dependencies. 

 Expected Post conditions failure: These faults 

can cause the core concern method to fail. If this 

failure occurs the best criteria would be to re-test 

all methods that have code weaving using the 

original test suite. 

We believe that above mentioned points are the key 

points in testing aspect oriented programs and can the guide 

the entire AOP testing process. 

V. CONCLUSION 

In this paper the kinds of different-different faults that is 

challenging AOP testing has been focused. The aim is to 

find represent mistakes due to misunderstandings of faults in 

AOP testing and providing a guess that in which part of the 

Aspect oriented programming the fault is arising. A range of 

points have been mentioned in which a fault can arise have 

been mentioned. These points provide opportunities for 

further research in this area. 
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