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Introduction

Inadequate Quality of Service (QoS) in software or services can lead to disgruntled clients
and loss of profits. This becomes even more critical in large-scale distributed service-
oriented applications. How can we quantify the end-to-end QoS of dynamically composed
services offered by different providers, ranging from telecommunications to medicine,
e-commerce applications and embedded device applications?

To satisfy users' end-to-end QoS requirements for such applications, CWI researchers have
mtegrated software composition approaches and stochastic QoS models. This leads to
software applications with better performance (reliability, security, etc.) and cost savings.

Research Questions

® How can we specify end-to-end QoS in large-scale component-based distributed
applications?

@® What computational model can we implement in coordination middleware to enforce
the specified QoS?

® How can we assess QoS in a compositionally constructed application and adapt to
changes in the distributed environment?

Motivation

We hope to build an approach for automatic generation of QoS models for service oriented
applications. On the other hand, the models should be compositional for combining QoS
of the services/connectors to derive the end-to-end QoS in distributed applications, and
selecting appropriate services/connectors to satisfy users' QoS requirements. Furthermore,
the compositionality should have a high architectural fidelity to real systems. According to
these requirements, we use the compositional coordination model Reo, developed at CWI,
as the basis for building the compositional calculus of QoS.

Approach

® Extending the compositional coordination model Reo with quantitative QoS

properties

® Translation from the quantitative Reo circuit to Markov Chains for performance
analysis

Results

@® An integration of the coordination language Reo with QoS aspects can be used to
compositionally specify QoS propertiecs. We use the quantitative constraint automata
as a computational model for this compositional QoS coordination language.
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® A mathematical framework called pre-Galois connection between coalgebras is
mvestigated. It can be used to witness the refinement relationship between components
/ connectors / services.

® Amcthod to quantify the performance of complex coordination systems using the Reo
coordination language.
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Conclusion

This research is a step toward a higher level QoS model for large-scale distributed
service-oriented applications. The resulting compositional QoS models integrate software
composition approaches and QoS models by adding the QoS dimension to component
connector technology. This provides a powerful means to measure, predict and monitor
end-to-end QoS metrics in software systems. Our framework can also be used to produce
more effective models for performance analysis.
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