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ABSTRACT

Based on the meta-model of information systems presented in Zhu (2006), this chapter presents
a caste-centric agent-oriented methodology for evolutionary and collaborative development
of information systems. It consists of a process model called growth model, and a set of agent-
oriented languages and software tools that support various development activities in the
process. At the requirements analysis phase, a modelling language and environment called
CAMLE supports the analysis and design of information systems. The semi-formal models in
CAMLE can be automatically transformed into formal specifications in SLABS, which is a
formal specification language designed for formal engineering of multi-agent systems. At
implementation, agent-oriented information systems are implemented directly in an agent-
oriented programming language called SLABSp. The features of agent-oriented information
systems in general and our methodology in particular are illustrated by an example throughout
the chapter.
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INTRODUCTION

In Zhu (2006), we presented a vision of future
information systems through an agent-oriented
meta-model. The promising features of the
meta-model were illustrated in the context of
software development on the Internet/Web plat-
forms and the utilisation of mobile computing
devices. In this chapter, we address the prob-
lem of how to develop such agent-oriented
information systems (AOISs). Based on the
meta-model introduced in Zhu (2006), we pro-
pose a methodology for developing an AOIS
which consists of a process model that guides
the development activities, along with a set of
languages and software tools that support vari-
ous development activities in the process.

The chapter is organised as follows. We
begin by describing an information system used
as the running example in the chapter. We then
propose an evolutionary development process
model for AOIS and outline the caste-centric
agent-oriented modelling language and envi-
ronment, CAMLE. The next section reviews
the formal specification language SLABS, which
stands for a Specification Language for agent-
based systems. The focus then turns to imple-
mentation issues, and the SLABSp experimen-
tal programming language is briefly described.
We conclude the chapter with a discussion of
related work and further work.

DESCRIPTION OF THE
RUNNING EXAMPLE

We will use a simple, but non-trivial, informa-
tion system to illustrate our methodology as a
running example throughout the chapter. The
example was proposed and used as a case
study by FIPA’s AUML Technique Committee
(2004) to study agent-oriented modelling meth-
ods and notations. It was inspired by the proce-
dure of the United Nations Security Council to

pass a resolution. The description of the system
follows.

The United Nation Security Council (UNSC)
consists of a number of members, some perma-
nent and others elected from UN members.
Members become the chair of the Security
Council in turn monthly. To pass a UNSC
resolution, the following procedure is followed:

1. At least one member of UNSC submits a
proposal to the current chair.

2. The chair distributes the proposal to all
members of UNSC and sets a date for a
vote on the proposal.

3. At a given date that the chair sets, a vote
from the members is made.

4. Each member of the Security Council can
vote either FOR or AGAINST or ABS-
TAIN.

5. The proposal becomes a UNSC resolu-
tion, if the majority of the members voted
FOR and no permanent member voted
AGAINST.

6. The members vote one at a time.
7. The chair calls members in a given order

to vote, and the chair is always the last one
to vote.

8. The vote is open (in other words, when one
votes, all the other members know the vote).

9. The proposing member(s) can withdraw
the proposal before the vote starts, and in
that case no vote on the proposal will take
place.

10. All members vote on the same day, one
after another, so that the chair does not
change within the vote call; but it is pos-
sible for the chair to change from one
member to another between the time a
proposal is submitted until it goes into
vote. In this case the earlier chair must
forward the proposal to the new one.

11. A vote is always finished in one day and no
chair change happens on that day. The
date of the vote is set by the chair.
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