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ABSTRACT
Currently, service-oriented computing is mainly technology-driven. 
Most developments focus on the technology that enables enterprises 
to describe, publish and compose application services, and to 
communicate with applications of other enterprises according to 
their service descriptions. In this paper, we argue that this 
technology should be complemented with modelling languages, 
design methods and techniques supporting service-oriented design. 
We consider service-oriented design as the process of designing 
application support for business processes, using the service-
oriented paradigm. We assume that service-oriented computing 
technology is used to implement application support. The paper 
presents two main contributions to the area of service-oriented 
design. First, a systematic service-oriented design approach is 
presented, identifying generic design milestones and a method for 
assessing the conformance between application designs at related 
abstraction levels. Second, a conceptual model for service-oriented 
design is presented that provides a common and precise 
understanding of the terminology used in service-oriented design. 
The ISDL modelling language is introduced to express service-
oriented designs, based on this conceptual model. The paper 
includes an elaborate example to illustrate our ideas. 

Categories and Subject Descriptors
D.2.1 [Software Engineering]: Requirements/Specifications – 
Methodologies; H.1.1 [Models and Principles]: Systems and 
Information theory – General systems theory.

General Terms
Design, Languages, Verification. 
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1. INTRODUCTION 
Enterprises form and change business partnerships during their 
lifetime. For example, a business process may be out-sourced for 
efficiency reasons, or different processes may be integrated to 
provide a new product. In addition, enterprises increasingly use 
software applications to support their business processes. One can 
conclude from these observations that there is a growing need for 
linking software applications to support business partnerships. 

Service-oriented computing promises to deliver the methods and 
technologies to help business partners to link their software 
applications. This should facilitate the introduction of richer and 
more advanced applications, thereby offering new business 
opportunities. Other foreseen benefits are the shortening of 
application development time by reusing available applications, and 
the creation of a service market, where enterprises make it their 
business to offer generic and reusable services that can be used as 
application building blocks. 

Informally the service-oriented paradigm is characterized by the 
explicit identification and description of the externally observable 
behaviour, or service, of an application. Applications can then be 
linked, based on the description of their externally observable 
behaviour. According to this paradigm, developers do in principle 
not need to have any knowledge about the internal functioning of 
the applications being linked. 

Currently, service-oriented computing is mainly technology-driven. 
Most developments focus on the technology that enables enterprises 
to describe the services they offer in a textual, mostly XML-based, 
form (e.g.: [29], [30]), to publish these descriptions on-line and find 
services of other enterprises according to these descriptions (e.g.: 
[26]), to compose services into new services (e.g.: [5], [7]), and to 
communicate with applications of other enterprises according to 
their service descriptions (e.g.: [28]). We argue that, as in other 
areas of computing, this technology should be complemented with 
modelling languages and methods supporting service-oriented 
design. We consider service-oriented design as the process of 
designing application support for one or more business processes, 
using the service-oriented paradigm. 

The contribution of this paper is twofold.  First, a service-oriented 
design approach is presented. This approach identifies generic 
milestones in the process of designing application support for 
business processes that can be implemented using service-oriented 
computing technology. In addition, the approach describes a method 
to assess the conformance between designs defined at different, but 
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