
DEPENDABILITY ANALYSIS AND SYNTHESIS OF WEB
SERVICES

László GÖNCZY 
Advisor: Tamás BARTHA 

I. Introduction 
Web service-based system integration became recently the mainstream approach to create 

composite services. Accordingly the dependability of such systems becomes more and more crucial. 
The service integrator (i.e. the provider of the main service) typically includes external services that 
are frequently out of its control. Nevertheless, it has to guarantee a predefined service level for its 
own service, thus he has to be aware of the dependability of the invoked services. Therefore, 
methodologies are needed for both the analysis and the synthesis of composite Web services. Hereby 
I propose a methodology for the dependability analysis of composite Web services by evaluating 
them as Multiple Phased Systems [1]. 

II. Dependability Analysis by Model Transformations 
In [2] and [3] a methodology was suggested to evaluate dependability indicators of Web service 

flows.

Figure 1: Dependability analysis of composite Web services by model transformations 

This analysis takes a business process model, extended with the Service Level Agreement 
descriptions [4] of the external services and internal resources as input. This model is transformed 
into a Multiple Phased System (MPS) for dependability analysis. MPS is a class of systems whose 
operational life can be partitioned in a set of disjoint periods, called ”phases”. The configuration of 
MPS may change over time, in accordance with performance and dependability requirements of the 
phase being currently executed, or simply to be more resilient to a hazardous external environment. 
Business process models are considered as MPS because their operational life also consists of 
periods with different requirements and resource characteristics. The DEEM tool evaluates the 
characteristics of MPSs described as General Stochastic Petri Nets by using Markov Regenerative 
Process as solution algorithm. 
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The transformation is implemented in the VIATRA2 model transformation framework [5] in two 
steps as illustrated in Figure 1. The graph representation language of VIATRA (VTCL) is used to 
store both the metamodels of the business process description and the MPS model, together with the 
corresponding model instances. First, the business process description is parsed to VTCL, then a 
graph-based representation of the MPS is created. Finally, the source code of an MPS is generated 
for the particular modeling tool (DEEM). 

The dependability measures of interest are among others  the following: 
The probability that a client request fails (for different types of clients). 
Performability metrics which show the cost of dependability, i.e. which external services to 
invoke at given QoS parameters and price. 

Sensitivity analysis is also performed for the SLA parameters such as response time and expected 
failure rate. Figure 2 shows the results of a sensitivity analysis and the evaluation of a performability 
measure. 
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Figure 2: The results of the dependability analysis 

III. Conclusion
The presented methodology aims at performing dependability analysis on Web service-based 

process models. This provides a very useful support to the service provider in choosing the most 
appropriate service alternatives to build up its own composite service. Future research objective is 
the support of dependability-driven service composition by code generation, which allows the 
designer to build high level models and then generate the XML descriptors of the functional and non-
functional characteristics of the service. This work will be carried out in the SENSORIA Integrated 
Research Project [6]. 
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