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Abstract. Web services (WS) transactions are important in order to reliably 
compose web services and to ensure that their execution is consistent and cor-
rect. This paper addresses the key issue of testing WS transactions by proposing 
multi-dimensional criteria that provide tester with flexibility of adjusting the 
method in terms of test efforts and effectiveness. The criteria have been de-
signed, implemented and evaluated through a case study. This work has been 
published in Journal of Computer and Systems Sciences1.  
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1 Introduction 
Transactions in Web Services (WS) are different from traditional transactions which 
support ACID (Atomicity, Consistency, Isolation and Durability) properties. The 
management of transactional activities complicates the business logic of WS as their 
execution requires careful coordination, accounting for fault-tolerance, correct pro-
cess termination and cancelation, without undesirable consequences at any stage of 
the execution. Current research proposes various solutions for testing the (non-
transactional) WS but testing WS transactions has not been researched yet [1].  

2 Contributions 
This work presents multi-dimensional criteria for testing the WS transactions. The 
criteria define three dimensions; Level, Feature and Depth. The Level dimension de-
fines the granularity level of testing, i.e., testing WS transactions at different levels 
such as activity (web service) level [2], nested subtransaction or overall transaction 
level. The Feature defines the source used to identify the situations to be tested (test 
conditions). For example, the relationships between activities, the execution flow of 
activities or the data elements shared by the activities of a WS-transaction. The Depth 
is related to test coverage items, designing of the test cases, and the cost-benefit trade-
off of testing the WS transactions. Contributions of this work are as follows: 

1. A method for designing test cases for WS transactions. We present systematic 
multi-dimensional approach to identify test conditions and test coverage items by 
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analysing the existing dependencies between the involved activities using the Clas-
sification-Tree technique. An abstract dependency model is introduced. 

2. A family of test criteria. New test design concepts (Primitive TCI, Combined TCI, 
TCI selection, TCI combination, strong level, weak level.) are introduced and, 
based on them, different criteria have been proposed to adjust the test efforts. 

3. Evaluation. We have evaluated the proposed criteria using The Travel Agency 
case study which has been widely discussed in the literature [3][4]. The test suites 
generated using the different test criteria were executed in mutated versions of the 
program. 

3 Results and conclusions 
We evaluated the proposed criteria by taking into account the following research 
questions and using a mutation-based approach: 

 RQ1: Effectiveness of the proposed criteria in detecting failures in WS Transac-
tions. 

 RQ2: Usefulness of the proposed criteria useful in adjusting the test efforts and 
providing a trade-off in terms of cost-benefit. 

 RQ3: Resiliency of the proposed criteria to different types of defects or failures. 

All test suites achieve a mutation score greater than 65% and some score greater than 
80%. Therefore, the proposed criteria are indeed effective thus meeting the RQ1. 
With regard to the RQ2, different level and combination criteria lead to different test 
efforts measured in terms of the number of test cases generated. The benefit (killed 
mutants) also differs in different test suites. In relation to the RQ3 the results show 
that the type of fault influences the effectiveness of the testing criteria.  
As conclusion, evaluation results showed that the proposed criteria have the potential 
to design effective test cases for WS transactions and to allow the tester to adjust the 
method in terms of its effectiveness, test effort and cost-benefit analysis. Further the 
design of the test cases is automatically generated in order to meet the requirements of 
the distinguishing characteristics of WS transactions. It reduces the cost of the test 
design and also improves its effectiveness. It allows for adjusting the intensity of the 
test process by taking into account the time and effort. 
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