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Preface

Motto: Entish - say nothing that isn’t worth saying.

Introduction and motivation of the work

Sometimes there is a tendency to oppose technology to theory and vice versa.
As a matter of fact they are complementary. Technology needs theory to justify
its solutions and provide sound and solid foundations, and sometimes to explain
reasons for its failure. On the other hand theory needs technology to verify its
ideas, theorems, and claims; if it does not, then the following citation! is in the
right place.

As [theory] travels far from its empirical source, or still more, if it is a second
and third generation only indirectly inspired by ideas coming from reality,” it is
beset with very grave dangers. It becomes more and more purely anesthetizing,
more and more purely Uart pour Vart. .... In other words, at a great distance
from its empirical source, or after much ”abstract” inbreeding, a [theory] subject
is in danger of degeneration. At the inception the style is usually classical; when
it shows signs of becoming baroque, then the danger signal is up.

We start with one of the greatest technology challenges: How to integrate
heterogeneous software applications in an open and distributed environment. It
will turn out that the crucial aspect of this challenge is, in fact, one of the most
fundamental problems in the theory: How to construct a generic open language
describing data processing with precise machine understandable semantics.

So that our primary goal is extremely ambitious, it is automatic integration
of heterogeneous applications in open and distributed environment. The key re-
quirement for a technology that could realize this goal is to make it possible to
automatically discover and use an application in order to perform some given
task, and automatically compose multiple applications in order to perform more
complex tasks.

One may say that such technologies already exist, e.g., RPC, CORBA, and Web
services to mention only the most important ones. However, none of them realizes
the requirement. Although these technologies are well established as CORBA,
or backed by big vendors like Web services, the dream of integrating business
processes in an automatic way is still far from reality. What is the reason for
that? Perhaps it is our lack of understanding of the nature of distributed systems.

1J. von Neuman. The Mathematician. In In the Works of the Mind. Chicago, IL: University
of Chicago, (1943)
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It seems that this very nature is interoperability at several levels. It is not only
interoperability at wire and transport levels; actually this was already realized as a
working technology (e.g., Internet) quite successfully. It is also interoperability at
semantic level, that is, heterogeneous applications must ”understand” each other.
For this very purpose a language with precise semantics that can be processed
(i-e., understood) by applications is needed. This very language is the place where
technology and theory meet each other.

The conclusion may be as follows. A great fundamental research is to be done
both by the technology as well as by the theory. The research should be done in
cooperation, that is, solution proposed by theory should be verified by technology,
whereas system proposed by technology should be grounded in theory.

The work presented in the book may be seen as a small contribution to this
research. A new approach to distributed systems consisting of heterogeneous com-
ponents is presented. On the basis of this theoretical approach, an experimental
technology for service composition is proposed. The technology is based on the
new service description language with machine processable semantics. The work
may be summarized in the following way.

There are two general approaches to integration of heterogeneous applications.
The first one corresponds to business-to-business point of view, whereas the second
one to the client’s point of view. The first one is based on the assumption that
applications are composed, orchestrated, or choreographed in order to create so-
phisticated business processes, whereas the second one assumes that applications
are composed (typically on the fly) in order to realize clients’ requests.

In our work the client’s point of view is taken and a new experimental technol-
ogy for service description and composition in open and distributed environment is
proposed. The technology consists of description language called Entish, and com-
position protocol called entish 1.0. They are based on software agent paradigm.

The description language is the contents language of the messages that are
exchanged between heterogeneous applications according to the composition pro-
tocol. The language Entish is fully declarative and has clear machine processable
semantics.

A task (expressed in Entish) describes the desired static situation to be real-
ized by the composition protocol entish 1.0. Note that a transactional semantics
(similar to 3PC) is realized in the protocol.

The syntax of the description language as well as the message format are ex-
pressed in XML Schema. The language and the protocol are mere specifications.
To prove that the technology does work, the prototype implementation was real-
ized. A demo of the prototype is available as applets via web interfaces starting
with http://www.ipipan.waw.pl/mas/.

The work was preceded by several papers (see (2; 3; 4; 5; 6; 7)) published
in the last four years. Related work was done by SOAP + WSDL + BPEL4WS
+ (WS-Coordination) + (WS-Transactions), WSCI, BPML, WS-CAF, Semantic
Web, DAML-S, Grid services, and Self-Serv. The references to these technologies
as well as a short overview is presented in Chapter 1. The reader is cordially



invited to the next chapters for details.

The work is structured in seven chapters and an Appendix where the XML
sources of the enTish technology are presented.

In the first chapter, an introduction to distributed systems is presented, as well
as a short overview of the most important technologies such as RPC, CORBA,
software agents and multi-agent systems, Web services, and Grid services.

Chapter 2 is devoted to presentation of a new theoretical approach to dis-
tributed systems; the classical model of Client-Server is revised, and two simple
running examples are introduced.

In Chapter 3, the enTish technology is presented. The description language
Entish is presented formally whereas the composition protocol is introduced in an
intuitive way. Two sections of this chapter are devoted to the semantics of Entish,
and to the comparison of Entish to the Semantic Web.

Chapter 4 and Chapter 5 are devoted to formal and detailed presentation of
implementation of the two running examples introduced in Chapter 2. These two
chapters are essential to understand properly the composition protocol as well as
the whole technology that is proposed.

In Chapter 6, the complete specification of the service composition protocol
entish 1.0 is presented.

Chapter 7 summarizes the work by presenting an abstract architecture that
may be used to implement enTish technology, as well as some details of already
realized implementations.
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