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1 Introduction

If the use of Distributed Artificial Intelligence in Network Management seems to be promising, the
study of network management concepts and standards has also much to offer in the understanding of
communication between autonomous entities :

1. how to choose a minimal language and an appropriate protocol to enable a good information
exchange

2. how to represent information.

ISO and CCITT, the most important standardisation institutes, have already designed an object-
oriented model in order to depict network entities (G.D.M.O.) and a query language (C.M.I.S.) used
by management platforms to retrieve information from network nodes. Our simulation of a network
management platform seems to lead to an actual autonomous entity capable of interaction with its
environment and cooperation with other entities. This platform will be used to test several ways of
introducing Artificial Intelligence in network management :

1. Intelligent assistance to a network supervision operator

2. Definition of interaction protocols between network management entities.

2 MAGENTA : a Simulation of a Network Management Plat-

form

2.1 MAGENTA’s Architecture and Implementation

MAGENTA’s first goal was to be a simplified simulation of a Network Management Platform which
respects network management standards such as GDMO and CMIS. But we found out that MAGENTA
could also be used as a true multi-agent generic platform. MAGENTA implements the OSI Manager-
Agent model : MAGENTA is a Smalltalk program which can play either the manager or the agent
role, and that communicates with other Smalltalk programs (which can run on distant machines) via a
TCP/IP protocol. Smalltalk has the advantage of being object-oriented, which makes GDMO very easy
to apply. The genericity of MAGENTA is also mostly due to the choice of this language.

The platform can be divided into 4 distinct parts :

• The communication manager, which receives and sends CMIS-like messages to other agents through
Unix sockets

• The object manager, which processes the CMIS-like queries (GET, SET, ACTION, CREATE,
DELETE) and updates data (a sorted collection of managed objects)
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• The event manager, which determines if the objects modifications worth sending event notifications
(EVENT-REPORT) to other agents

• The management application, which decides, depending on received events, how to behave. It
is able, for instance, to compose queries and send them to other agents via the communication
manager. This part is the only one specific to each problem. It can simply consist in an interface
with a human operator.

2.2 Programming a Multi-Agent Application with MAGENTA

MAGENTA facilitates the implementation of multi-agent applications by offering ready-to-use com-
munication tools, a minimal set of speach acts represented by the CMIS primitives, and an adequate
mechanism to generate and interpret these primitives. Therefore here are the steps to follow for each
agent to implement an application :

1. First create the classes and their initial instances. The default “behaviour” of the classes will
derivate from the “GDMO-Object” class.

2. Then determine the conditions of sending an event report for each class.

3. Implement the behaviour of the “Management Application” when receiving EVENT-REPORTs.
This part should be augmented in the future to enclose cognitive notions such as a “Mental State”
[7] including “commitment”.

It would be highly useful to augment the platform with a presentation protocol. Here again, the
Network Management standards will be very helpful.

3 Two possible uses for MAGENTA

3.1 Intelligent assistance to a network supervision operator

This is mainly inspired by [6]. The goal is to implement an intelligent assistant who acquires its knowledge
by ”looking over the shoulder” of the operator and uses this knowledge in order to replace him in case of
repetitive tasks such as filtering useless alarms, and thus allows him to better concentrate on important
events. An event has to be related to its context, and time is a very important factor. Therefore
the patterns to be recognized and learnt are chronicles [5], which are sequences of events terminated
by an action, with time constraints between the events. A particular unit will afterwards use the
”chronicle base” in order to recognize in realtime the sequence of events and choose the proper action.
Christophe Dousson [2] has already implemented a Chronicle Recognition System. We have so far
imagined incremental algorithms to learn the chronicles, but it would be off-topic to describe them in
this paper.

MAGENTA can be used here as a simulation of a network management platform. Events will be
EVENT-REPORT messages received by the manager, and actions will be queries (GET, SET, CREATE,
ACTION, DELETE).

3.2 Definition of Interaction Protocols between network management enti-

ties

Another idea is to introduce more cooperation between managers and agents in order to decrease the
sum of exchanged messages. This can be done by using specific interaction protocols [1] [3]. These
protocols may demand the extension of CMIS primitives. KQML performatives can be a good source of
inspiration [4].

MAGENTA can be used here as an actual multi-agent system, where interaction protocols would
represent the upper layer.
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