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Preface

The workshop on Technologies for E-Services (TES) is a forum for the exchange
of ideas, results, and experiences in the area of e-services. The first workshop
(TES 2000) was organized in Cairo, Egypt in conjunction with the VLDB confer-
ence. Following the success of the first workshop and pushed by many requests,
we organized a second one, also in conjunction with VLDB.

TES 2001 took place in Rome, Italy, in the Pontificia Universita Urbaniana,
a university belonging to the Catholic Church, located in the center of Rome,
and overlooking St. Peter’s Cathedral. The TES workshop began right after
VLDB, and lasted two days. It featured the presentation of 15 papers focused
on several aspects of e-services, including e-service description, e-service com-
position, peer-to-peer execution of e-services, transactional issues in e-services,
e-services infrastructures, and e-services for mobile users. In addition, the work-
shop included overview and discussion papers that presented and summarized
the issues that still need to be addressed to realize the e-services vision.

We take this opportunity to thank the many people that contributed to
the organization of the workshop. The TES organization was coordinated by
Mariagrazia Fugini (TES organization chair), in conjunction with the wonderful
support provided by the local VLDB organization. VLDB 2001 officers, and in
particular Paolo Atzeni (general chair) and Stefano Ceri (program chair and
workshop coordinator), also provided invaluable help and support. We are very
grateful to all of them.

We also thank the members of the program committee and the additional
reviewers for their thorough work, which greatly contributed to the quality of
the final program. Special thanks goes to Stefanie Chatelain, who coordinated
many aspects of the paper review process. The quality of all the accepted papers
was very high, and we are grateful to the authors for submitting their interesting
results and innovative contributions to the TES workshop.

We hope that the participants found the workshop interesting and stimu-
lating, and we thank them for attending the workshop and for contributing to
the discussions, despite the many temptations provided by the beautiful city of
Rome. We are also confident that the readers of this book will find that the time
and money have been well invested.

July 2001 Fabio Casati
Dimjtrios Georgakopoulos
Ming-Chien Shan
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E-Services: Current Technology and Open Issues

Thomi Pilioura® and Aphrodite Tsalgatidou®

University of Athens
Department of Informatics & Telecommunications
TYPA Buildings, Panepistimiopolis, Ilisia
GR-157 84, Athens, Greece
{thomi, afrodite}@di.uoa.gr

Abstract. The Internet changes the way business is conducted. It
provides an affordable and easy way to link companies with their
incorporating trading and distribution partners as well as customers.
However, the Internet’s potential is jeopardized by the rising digital
anarchy: closed markets that cannot use each other’s services;
incompatible applications and frameworks that cannot interoperate or
build upon each other; difficulties in exchanging business data; lack of
highly available servers and secure communication. One solution to
these problems is a new paradigm for e-business in which a rich array
of modular electronic services (called e-services) is accessible by
virtually anyone and any device. This new paradigm is currently the
focus of the efforts of many researchers and software vendors. This
paper presents the e-services architecture, its advantages as opposed to
today’s applications and gives an overview of evolving standards. It
then presents the related technical challenges, the way some of them are
addressed by existing technology and the remaining open issues.

1 Introduction

Companies face a number of challenges in choosing and implementing the right
software and technology solutions in order to better serve their needs and support
their business endeavors. This has become particularly problematic in recent years as
companies attempt to leverage existing practices, systems and resources across the
Web. Critical to success in this environment is to find an integrated, robust e-business
solution that allows a company to leverage existing applications, rapidly adapt to the
unique needs of the business, and continually evolve as business requirements change
over time.

Nowadays, the current trend in the application space is moving away from tightly
coupled systems (e.g. DCOM based business solutions [1]) and towards systems of
loosely coupled, dynamically bound components (e.g. Jini [2] or Enterprise Java

* Ms. Thomi Pilioura is also with the National Bank of Greece, email: tpilioura@nbg.gr.
* Corresponding Author.

F. Casati, D. Georgakopoulos, M.-C. Shan (Eds.): TES 2001, LNCS 2193, pp. 1-15, 2001.
© Springer-Verlag Berlin Heidelberg 2001



2 Thomi Pilioura and Aphrodite Tsalgatidou

Beans [3]). Systems built with these principles are more likely to dominate the next
generation of e-business systems, with flexibility being the overriding characteristic
of their success.

A new paradigm for e-business [4, 5], called e-services, seems to be able to help in
this direction. E-services are self-contained, modular applications that can be
described, published, located and invoked over a network. The e-services framework
enables an application developer who has a specific need to cover it by using an
appropriate e-service published on the Web, rather than developing the related code
from scratch.

The e-service architecture is the logical evolution from object-oriented systems to
systems of services. As in object-oriented systems, some of the fundamental concepts
in e-services are encapsulation, message passing and dynamic binding. The e-service
approach can be considered as a component-based approach where components are
large and loosely coupled. Furthermore, the e-service approach advances the
component-based paradigm a step beyond signatures, since information related to the
quality of service and to what it does is also published in the service interface.

The goal of this paper is to give a technology overview of the challenging area of
e-services and to draw some conclusions regarding the status, the applicability and the
future of e-service technology. It is therefore organized as follows. Section 2 presents
the e-services architecture and its anticipated benefits as compared to today’s
applications. Section 3 gives an overview of evolving standards. Section 4 presents
the technical challenges deriving from the e-services architecture, the way some of
them are addressed by current technology and the remaining open issues. Finally, we
present our concluding remarks.

2 The E-Services Concept

E-services constitute a new model for using the Web. It allows the publishing of
business functions to the Web and enables universal access to these functions. The
architecture that enables it, is presented in the following paragraphs along with the
benefits that this architecture could bring to e-business.

2.1 The E-Services Architecture

Several basic activities need to be supported by any service-oriented environment:

1. An e-service needs to be created and described.

2. An e-service needs to be published to one or more Intranet or Internet repositories
for potential users to locate.

3. An e-service needs to be located by potential users.

4. An e-service must be invoked to be of any benefit.

5. An e-service may need to be unpublished when it is no longer available or needed,
or may need to be updated to satisfy new requirements.
In addition to these basic activities there are some other activities that need to take

place in order to take full advantage of the e-services architecture. Such activities

include e-services integration with existing infrastructure, e-services management and
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maintenance. However, we consider that the e-services architecture requires at least
the following basic operations: describe, publish, unpublish, update, discover and
invoke, and contains 3 roles: service provider, service requester and service broker
[6]. Fig. lillustrates the e-services architecture.

Describe

Service Provider

Publish, Unpublish, Update Invoke

Discover, View

Service Broker Service Requestor

Fig. 1. E-Services Architecture.

Service Provider: A service provider is the party that provides software applications
for specific needs as services. Service providers publish, unpublish and update their
services so that they are available on the Internet. From a business perspective, this is
the owner of the service. From an architectural perspective this is the platform that
holds the implementation of the service.

Service Requestor: A requestor is the party that has a need that can be fulfilled by a
service available on the Internet. From a business perspective, this is the business that
requires certain function to be fulfilled. From an architectural perspective, this is the
application that is looking for and invoking a service. A requestor could be a human
user accessing the service through a desktop or a wireless browser; it could be an
application program; or it could be another e-service. The requestor finds the required
services via the Service Broker and binds to services via the Service Provider.

Service Broker: This party provides a searchable repository of service descriptions
where service providers publish their services and service requesters find services and
obtain binding information for services. It is like telephone yellow pages. Such
examples of service brokers are the e-speak E-services Village [7], UDDI (Universal
Description, Discovery, Integration) [8], [9], [10] and XMethods [11].

2.2 Anticipated Advantages of E-Services

The following paragraphs focus on the anticipated benefits of e-service approach as
compared to today’s applications.

Interoperability: Any e-service can interact with any other e-service. This is achieved
through an XML-based interface definition language and a protocol of
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communication. By limiting what is absolutely required for interoperability,
interacting e-services can be truly platform and language independent. This means
that developers should not be expected to change their development environments in
order to produce or consume e-services. Furthermore by allowing legacy applications
to be exposed as services, the e-services architecture easily enables interoperability
between legacy applications or between e-services and legacy applications.

Just-in-Time Integration: Traditional system architectures incorporate relatively
brittle coupling between various components in the system. These systems are
sensitive to change. A change in the output of one of the subsystems or a new
implementation of a subsystem will often cause old, statically bound collaborations to
break down. E-services systems promote significant decoupling and just-in-time
integration of new applications and services, as they are based on the notion of
building applications by discovering and orchestrating network-available services.
This in turn yields systems that are self-configuring, adaptive and robust with fewer
single points of failure.

Easy and Fast Deployment: Enterprises using the e-service model are expected to
provide new services and products without the investment and delays a traditional
enterprise requires. They may utilize the best-in-their-class component services
without having to develop them (outsourcing).

Efficient Application Development: Application development is also more efficient
because existing e-services can be reused and composed to create new e-services. An
e-service can aggregate other e-services to provide a higher-level set of features.

Strong Encapsulation: All components are services. What is important is the type of
behavior a service provides, not how it is implemented. This reduces system
complexity, as application designers do not have to worry about implementation
details of the services they are invoking.

3 Evolving Standards for E-Services

Today there is a lot of activity in the e-services area. We are currently witnessing the
rapid development and maturation of a stack of interrelated standards that are defining
the e-services infrastructure. In this section we will outline the key standards of
WSDL (Web Services Description Language) [12], SOAP (Simple Object Access
Protocol) [13] and UDDI (Universal Description, Discovery, Integration) [14, 15].
Each one of these standards supports some of the basic operations of a service-
oriented environment, namely describe, publish, unpublish, update, discover and
invoke.
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3.1 Web Services Description Language (WSDL)

For an application to use an e-service, the programmatic interface of the e-service
must be precisely described. In this sense, WSDL plays a role analogous to Interface
Definition Language (IDL) used in distributed programming. It is an XML grammar
for specifying properties of an e-service such as what it does, where it is located and
how to invoke it.

A WSDL document defines services as collections of network endpoints, or ports.
In WSDL, the abstract definition of endpoints and messages is separated from their
concrete network deployment or data format bindings. This allows the reuse of
abstract definitions: messages, which are abstract descriptions of the data being
exchanged, and port types that are abstract collections of operations. The concrete
protocol and data format specifications for a particular port type constitute a reusable
binding. A port is defined by associating a network address with a reusable binding,
and a collection of ports defines a service. Hence, a WSDL document uses the
following seven elements in the definition of network services:

— Types: A container for data type definitions using some type system (such as XSD).

— Message: An abstract, typed definition of the data being communicated.

— Operation: An abstract description of an action supported by the service.

— Port Type: An abstract set of operations supported by one or more endpoints.

- — Binding: A concrete protocol and data format specification for a particular port
type.

— Port: A single endpoint defined as a combination of a binding and a network
address.

— Service: A collection of related endpoints.

3.2 Simple Object Access Protocol (SOAP)

SOAP [13] is a standard for sending and receiving messages over the Internet. It is
independent of the programming language, object model, operating system and
platform. It uses HTTP as the transport protocol and XML for data encoding.
However, other transport protocols may also be used. For example, Simple Mail
Transport Protocol (SMTP) can be used to send SOAP messages to e-mail servers.
SOAP defines two types of messages, Request and Response, to allow service
requestors to request a remote procedure and to allow service providers to respond to

such requests. A SOAP message consists of two parts, a header and the XML

payload. The header differs between transport layers, but the XML payload remains

the same. The XML part of the SOAP request consists of three main portions:

— The Envelope defines the various namespaces that are used by the rest of the SOAP
message.

— The Header is an optional element for carrying auxiliary information for
authentication, transactions, and payments. Any element in a SOAP processing
chain can add or delete items from the Header; elements can also choose to ignore
items if they are unknown. If a Header is present, it must be the first child of the
Envelope.



