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Abstract. SLACT (SLA Combinatorial Testing) tool addresses the testing of 

Service Level Agreements (SLAs) in the context of applications developed 

under the Service Oriented Architectures paradigm. From the specification of 

the SLA, it automatically identifies a set of test requirements that are suitably 

combined in order to generate feasible and executable test cases. To perform the 

combinations, SLACT implements standard testing techniques such as the 

Classification Tree Method (CTM) and Combinatorial Testing. 
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1 Motivation 

In the scope of Service-Based Applications (SBAs), Service Level Agreements 

(SLAs) are contracts or technical documents used as a standard mechanism to 

regulate the trading between the service providers and the clients. These agreements 

contain conditions related to functional and non-functional requirements that must be 

fulfilled during the provision and consumption of the services. Typically, the violation 

of the SLA conditions leads to different consequences for the stakeholders, for 

example, penalty fees. It is therefore important to carry out actions that allow 

detecting unexpected behaviour of the applications as early as possible and, thus, 

minimizing or avoiding the corresponding consequences. 

SLA testing has recently been identified as a challenge [2][5]. Currently, most of 

the approaches use monitoring techniques that allow observing the behaviour of the 

software at runtime in order to detect the SLA violations. These are considered post-

mortem approaches in the sense that they detect the problems in the SBA after they 

have occurred so consequences cannot be avoided. In this work, SLACT (SLA 

Combinatorial Testing) tool proposes a proactive or ante-mortem approach that 

allows anticipating the detection of faults by means of analyzing the SLA 

specification and generating the test cases that thoroughly exercise the specification. 



2 Testing Approach: Overview 

SLACT implements a stepwise method that starts analyzing the SLA. Internally, a 

suitable hierarchical model is constructed using the Classification Tree Method [4]. 

The leaves of this tree represent the set of test requirements that should be exercised 

in the test suite, according to the identification method addressed by the authors in a 

previous work [6], where a four-valued logic is also defined to perform the evaluation 

of the guarantee terms. 

After this process, the tool automatically obtains implicit constraints from the SLA 

and the tester also specifies explicit constraints, which will guide the combination of 

the test requirements and allow avoiding the generation of unfeasible test cases. Then 

combinations are performed by means of applying standard combinatorial testing 

techniques such as each-choice or pairwise testing. The selection of the combinatorial 

strategy grades the intensity of the tests by achieving a stronger or weaker coverage of 

the test requirements. The output of SLACT is the specification of a set of test cases, 

which are executable and exercise the test requirements previously identified. 

It is remarkable that, currently, SLACT supports the use of SLAs specified in WS-

Agreement standard [1] using a specific Domain-Specific Language (DSL) (see [7] 

for more details) although it could easily be extendable to deal with other existing 

languages. 

3 SLACT in a nutshell 

SLACT (SLA Combinatorial Testing) [7] is a java-based standalone application that 

allows generating test cases from the specification of a Service Level Agreement. In 

order to automate this process, different components have been developed and an 

existing combinatorial testing tool has also been used (the architecture of SLACT is 

depicted in Fig. 1): 
1. SLA Parser: receives the specification of the SLA and extracts the relevant 

information in order to construct the classification tree. 
2. Generator: analyzes the information gathered from the SLA Parser and identifies, 

based on the syntax and the semantics of the SLA, the test requirements and the 
set of implicit constraints that assure the proper combination of such test 
requirements. This component also generates the input file of the Executor by 
means of specifying the test requirements, the implicit constraints and a set of 
explicit constraints regarding the behaviour of the applications, which are 
provided by the tester (more details about these constraints are provided in [7]). 

3. Executor: is in charge of performing the combination of the test requirements 
taking into account the set of constraints and the combinatorial strategy selected 
by the tester. This component makes use of the Pairwise Independent 
Combinatorial Tool (PICT) [3], which is a free tool developed by Microsoft 
whose core generation algorithm is a greedy heuristic optimized for speed. The 
Executor provides two different ways to be run: 

- Performing multiple executions using PICT in order to obtain different 
test suites and select the best of them. 

- Performing a single and specific execution with the aim at obtaining only 
one test suite, satisfying the selected strategy by the tester. 
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Fig. 1. SLACT Architecture 

The output of the Executor is the specification of the test suite that satisfies the 
selected coverage strategy with the least number of test cases. 

4. Analyzer: is in charge of two different issues. On the one hand, it receives the 
results gathered from the multiple executions and determines which test suite 
provides the expected coverage with the least number of test cases. On the other 
hand, it analyses the test cases with the aim at assuring that all of the test 
requirements are covered. The outputs of this component are (1) a report that 
contains the statistics regarding the coverage of each test requirement, (2) a 
description of each test requirement identified from the SLA. 

5. User Interface (Fig. 2): allows the tester to select the XML file that contains the 
SLA, the combinatorial strategy, specify the explicit constraints and choose the 
number of different test suites generated. 

4 Conclusions 

In this work we present SLACT (SLA Combinatorial Testing), which is a tool that 

automatically generates a set of test cases by means of analyzing the information 

contained in a Service Level Agreement (SLA). To address this task, SLACT is able 

to identify test requirements from the specification of the SLA and, applying standard 

testing techniques such as the Classification Tree Method and Combinatorial Testing, 

combine such test requirements in order to derive the test cases. 

We have used SLACT over a real eHealth scenario proposed in the context of the 

PLASTIC European Project. We have applied three coverage strategies with different 

levels of intensity and we have obtained 66 test requirements that are covered in 10, 

32 and 43 test cases, respectively. These results show that SLACT is able to generate 

a reasonable number of executable test cases in complex SLA-aware scenarios. 



 

Fig. 2. SLACT User Interface 
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