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In constantly changing and dynamic
markets enterprises are in an even
greater need to maintain adequate
IT support for their core compe-
tencies. This support requires inte-
grating heterogeneous systems and
applications that are built using
different technologies and infra-
structures, which hamper interoper-
ability and seamless integration. The
problems are aggravated addition-
ally by the need to cross enterprise
boundaries and the necessity to
react to changes in that same en-
vironment in an ad-hoc manner.
Service-oriented computing (SOC)
provides a powerful abstraction ba-
sically allowing to perceiving all
compute resources as entities that
can be dynamically discovered and
composed. These entities are called
services in SOC: a service is ex-
posed for use over a network, and
it is always ready for use. Services
are described in terms of inter-
faces specifying service functional-
ity independent of platform tech-
nology or programming language
used. This renders the service ab-
straction particularly advantageous
when applied for tackling prob-
lems due to heterogeneity of IT
landscapes. Service oriented archi-

tecture (SOA) is the accompanying
architectural style. The roles in the
SOA are: service provider, service
consumers and service registry. Ap-
plications compliant with the SOA
can be implemented in terms of var-
ious technologies and programming
languages. Services communicate
through messaging and are loosely
coupled. The single technology that
has been created to implement SOA
inherently and from its onset is
the Web service technology. It pro-
vides an abstract component model
for representing and using services.
Based on the heterogeneity and in-
teroperability problems to solve, this
technology is highly dependent on
standardization; it enables reuse of
legacy applications and aims at solv-
ing integration problems.

The Web Service technology de-
fines a stack of composable speci-
fication addressing orthogonal con-
cerns that can be easily composed
to meet the requirements of various
application domains. Web services
are the only service-oriented tech-
nology that has enjoyed a tremen-
dous success in acceptance by in-
dustry and academia. The impli-
cation of its composable nature
is that the execution infrastruc-

ture for service-oriented applica-
tions must support that compos-
ability of protocols. Web services
mainly target machine-to-machine
interaction, which is driven by the
need to enable high degree of au-
tomation. The execution infrastruc-
ture for such applications is referred
to as (Enterprise) Service Bus (ESB).
It is a piece of middleware enabling
the application of the concepts of
service orientation.

The papers in this issue of it
give an overview of the most im-
portant aspects of SOA from the
point of view of both, industry and
academia.

The paper of Dustdar and Papa-
zoglou provides definitions of what
services and composite services are
and illustrates the basic princi-
ples of service-oriented computing
and how they are reflected by the
Web service technology. The distin-
guishing differences between Web
services and other programming
models are discussed. This overview
paper compares the provision of
enterprise solutions using the appli-
cation service provider (ASP) model
and the service-oriented computing
approach, whereas the major ben-
efit of services is revealed by their
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flexibility in reuse and much easier
integration. Aggregating functions
in more complex ones is supported
by service-oriented computing in
terms of a recursive integration
model. A short overview of service
composition in service-oriented en-
vironments and its implication on
the execution infrastructure are also
in the focus of this paper. The two
approaches towards service compo-
sition that differ in their intended
use – orchestration and choreog-
raphy – are explicitly defined and
investigated, while more details on
service choreography are discussed
in the paper of Barros, Decker, and
Kopp. Furthermore a short overview
of the Web service standards and
specifications for description, mes-
saging formats, discovery and com-
position is given and open research
challenges are identified. All these
technologies are presented in much
more details in the subsequent pa-
pers of this it issue.

For example, the paper of Lin-
ton et al. summarizes the current
Web service technology standards
and their implications on the mid-
dleware implementing them. The
functionality of an Enterprise Ser-
vice Bus (ESB) is clearly specified
and a particular emphasis is put on
the open-source infrastructure de-
velopment.

Middleware hides idiosyncrasies
of the standards it implements,
including the support for non-
functional properties. The paper of
Curbera et al. focuses on presenting
standards and approaches of ad-
dressing QoS in SOA environments
and in particular by the Web ser-
vice technology. The article focuses
on the non-functional aspects of
service behaviour and their descrip-
tion in standardized contracts. The
term “quality of service” is used to
represent non-functional aspects of
service behaviour. This corresponds
essentially to the aspects described
using the Web Services Policy spe-
cification (WS-Policy) that are used
complementary to functional as-
pects described by the Web Services
Description Language (WSDL). The

paper focuses the discussion on tra-
ditional middleware protocols such
as security, transactions and reliable
messaging. In addition, the support
for coordination protocols, being
also a concern of middleware, is ex-
tensively discussed.

To enable complex business
functionality, services can be com-
posed in more complex services.
WS-BPEL (Web Service Business
Process Execution Language) is the
standard in the WS protocol stack
that deals with composing Web
services using a process-based ap-
proach. BPEL enables a recursive
composition model, which can flex-
ibly create complex business func-
tionality and expose it again as
Web services. BPEL is an exten-
sible language and can be enhanced
with additional features that are not
present in the core specification.
Motivated by the needs to support
human interactions as well as mod-
ularization of process models two
such extensions have been provided
recently: The involvement of human
participants in processes is enabled
by the BPEL4People specification
and the accompanying WS-Human
Task specification. Reuse of pro-
cesses and process fragments has led
to the development of the BPEL-
SPE specification; it enables the use
of stand-alone processes as sub-
processes and the lifecycle control
of the parent process over the child
process, which is regulated by a co-
ordination protocol. The work of
Kloppmann et al. published in this
it issue presents an overview of the
currently available specifications for
process definition and execution, in
particular WS-BPEL, BPEL4People,
and BPEL-SPE.

The variety of data models in
the different business domains im-
plies the need of a richer semantics
when discovering appropriate ser-
vices in an SOA environment. To
enable a more powerful discovery
and hence composability capabili-
ties of services, in recent develop-
ments the SOA reference model has
been refined to support the use of
semantics in that field. Semantic

Web services are the technology en-
abling these features. Semantic Web
services enhance the Web service
technology with semantic descrip-
tions of the functionality services
provide independent of their sig-
natures, which introduces an addi-
tional abstraction layer in the de-
scription of service functionality. In
this respect, the paper of Norton
et al. presents a reference ontology
and architecture for semantically
enriched SOA.

In the paper of Barros, Decker,
and Kopp an overview of the ba-
sic principles of service orchestra-
tions and choreographies is pre-
sented. Particularly, the authors pay
attention to the relationship be-
tween the lifecycles of orchestra-
tions and choreographies being the
major difference between the two.
A taxonomy of existing choreog-
raphy languages is presented that
classifies these languages according
to the interconnection models and
interconnected interface behaviour
models they support. The authors
use a comprehensive example to il-
lustrate the different models used by
different choreography languages.
Furthermore they present the chore-
ography languages BPEL4Chor and
WS-CDL in detail.

Each of the papers discusses the
major open issues in their domain.
These include QoS models and their
use in service composition, com-
pliance and adaptability of services
and service compositions, both or-
chestrations and choreographies.
Coordination protocols for complex
interactions among composite ser-
vices in cross-organizational settings
are still being investigated only in re-
search. Complex fault handlings in
particular in choreographies are also
challenges to be dealt with in future.
In addition, in the field of semantic
Web services the problems of me-
diation using knowledge described
in term of semantic descriptions
of services and processes is yet to
be addressed. The solutions to the
above mentioned deficiencies will
pave the way to enabling automatic
composition of services according to
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use case requirements; adaptability
of such service-based applications
will also be enabled by finding such
solutions.
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