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Abstract— Service oriented architecture (SOA) is gaining
more momentum with the advent of network services on
the Web. A programmable and machine accessible Web
is the vision of many and might represent a step towards
the semantic Web. This paper reflects upon existing Web
services implementations and presents an abstract contain-
ment model as a basis to model Web services. A common
model for Web services helps to compare different imple-
mentations in a principled way, introduces a common ter-
minology, and provides a foundation for system designers
to build additional functionality (e.g., security, work-flow)
on top. Examples are shown on how existing Web services
implementations can be represented using this model.
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I. INTRODUCTION

EB services promise to promote the vision of a ma-

chine accessible Web, which can be used as a plat-
form to conduct e-commerce and provide interoperability
across organizations leveraging from a global Web infras-
tructure. The idea behind Web services is to use the Web
as a platform for application to application communication.
Programmatic interfaces that are made available over the
Web are referred to as Web services. The goal of the W3C’s
Web services activity [1] is to develop a set of technologies
that help to standardize protocols to foster interoperabil-
ity. IBM and Microsoft jointly announced a new organiza-
tion designed to ensure the interoperability of Web services,
called the Web Services Interoperability Organization (WS-
I)[2] to provide implementation guidance and support for
customers deploying Web services, promote consistent and
reliable interoperability among Web services, and articu-
late a common industry vision.

The term “Web service” and synonyms are used in a
variety of different contexts and situations. There are al-
ready various existing implementations [3] [4] [5] that all
use different terminology to refer to similar concepts. To
compare different implementations in a principled way a
common model is needed that can be used to represent
these implementations. This further will help to avoid am-
biguities between terms in different terminologies.

The paper presents an abstract model to represent Web
services. This model can be used by system designers as
a basis to add functionality (e.g., security, work-flow) to
Web services. Access control as a critical security require-
ment is already integrated in the model in form of access
control processors that make authorization decisions for a
Web service or related components. In addition, Metadata
represents an integral part of the model to further facilitate
automatic processing through software agents.

The paper’s main contribution is to define an abstract
formal model for Web services, and justify design decisions
and rationale. The proposed model does not enforce any
particular implementation. Examples show how the pro-
posed model can be used to represent different implemen-
tations such as Microsoft’s NET XML Web services [3] and
IBM’s Web Services Toolkit (WSTK) [6].

II. THE WEB SERVICE MODEL

The paper presents a model and proper definitions for
components of the service oriented architecture. First, a
careful definition is needed for the term “Web service” it-
self, since it is used in a variety of different contexts. Syn-
onyms (e.g., “XML Web service”, “network service”, or
simply “service”) are broadly used. The Web Service De-
scription Language (WSDL) [7] introduces some general
definitions that are abstract and separated from their con-
crete network deployment or data format bindings. How-
ever, the paper adopts a slightly different terminology used
in object-oriented programming languages (e.g., objects,
methods) that sounds more natural and intuitive to use to
represent the related concepts. In addition, object-oriented
concepts are widely used and well understood. If appropri-
ate there will be a mapping provided on how a term or
concept relates to the WSDL terminology.

A. Web service object

The paper prefers the term “Web service object” over
Web service, since the term “object” intuitively relates
more to concepts in object oriented programming, where
an object encapsulates data and behavior. A Web service
object is accessible over a network by a network endpoint
(port). It represents a component with which applications
can programmatically interact by exchanging messages.

In WSDL terminology a Web service object would refer
to a “service“ as a named set of abstract operations and the
abstract messages involved. In Microsoft’s .NET platform
[3] the term “XML Web service” is used, whereas Apache
SOAP [4] and IBM’s WSTK [6] use the term “Web service”
to refer to the same concept.

Note that a Web service object has an internal set of
states during execution. In case subsequent messages are
being sent to an object they might result in different re-
sponses, i.e. there is no guarantee that methods can have
the property of “idempotence”. That means that the side-
effects of n > 0 identical requests are the same as for a
single request. Therefore a request message to an object
should not be considered safe. Clients have to be aware



