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ABSTRACT 
Motivated by recent developments in Category theory and Web 
Community Discovery, we have developed an experimental 
platform to design Agent-based Systems. This paper describes 
why and how the architecture was developed under the Microsoft 
.Net environment with the Object-Oriented Language C#.   The 
proposed architecture is based on three layers. The .Net C# Agent 
Infrastructure, that enables agents to live and interact, supporting 
the distribution of agents and the use of .Net remoting and MSMQ 
(Microsoft Message Queuing) service. The .Net C# Agent 
Framework, that provides an agent design and tools for 
implementing agents and making them interoperate. The third 
layer is the LEOPARD application 
http://www.csse.monash.edu.au/~arequile/leopard.html for which 
this experimental platform was built, where Learning Object 
repository nodes and users are considered as agents that observe 
traversals from both the repositories and the user perspective, and 
support the inference of dynamic semantics based on actual 
usage. 

Categories and Subject Descriptors 
D.2 [Software]: Software Engineering; D.2.2 [Design Tools and 
Techniques]: Evolutionary prototyping 

General Terms 
Algorithms, Design, Experimentation, Languages. 

Keywords 
Multi-Agents Platform, Experimental tool, .Net, C#, Design, 
Implementation 

1. INTRODUCTION 
The .Net Based Agent Architecture presented in this paper is 
designed to support the problem of making effective use of very 
large repositories of Learning Objects. We have designed a 
generic, virtual layer that sits over repositories and collects 
information about users’ traversals.  We are interested in the use 
of Agent platform for our Learning Object Application because 
they support intelligent decision and distributed works and they 
can ensure interoperability between different systems. If we want 

our LEOPARD project to be widely used, the use of the Microsoft 
.Net Environment [2] is a requirement. This new .Net 
Environment based on Windows, support the ability of cross 
language through the conversion of codes to an Intermediate 
Language and supports cross platform and rapid development of 
distributed architectures based on the Internet. The .Net C# 
Agent-based platform architecture is presented in chapter 2 and 
the conclusion in chapter 3. 

2. A PROPOSITION OF ARCHITECTURE 
We propose the platform architecture based on 3 layers, which 
has been inspired by the FIPA specifications [3]. In [1] and [4] we 
explain and analyze the different technical solutions we 
encountered to implement our experimental Agent Platform. 

 

 

 

 

 

2.1 The .Net C# Agent Infrastructure (NCAI) 
The NCAI infrastructure enables agents to live, find each other 
and communicate by exchanging messages. The LEOPARD 
application, for which NCAI was designed, can involve a number 
of agents that grows with the number of users and resources used. 
There is thus no threshold about the number of agents, which is 
not acceptable if the application is located on one single machine. 
For avoiding machine overload, an important characteristic of 
NCAI is that it supports the distribution of agents among several 
machines or hosts. Following the principles of the FIPA agent 
management specification [3], our NCAI propose an agent 
communication component and an agent management component. 
All inter-agent communication is achieved through exchanges of 
messages. For our purpose, agents are homogeneous and are 
designed specifically for cooperating, thus a simple 
communication system has been design.  
The Agent Management is composed of 3 services: A Name 
Server maps every agent identifier with the address of the host on 
which the agent runs. A Directory Facilitator enables service 
consumers to find service producers. Then, Message Transporters 
are in charge of delivering messages. The Name Server and 
Director Facilitator are unique within our NCAI infrastructure. 
Therefore, they must be instantiated on one machine only, which 
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is called the Main Host. They can then be accessed from other 
hosts using synchronized remote method invocation. We have 
implemented this distributed aspect of NCAI  using the facilities 
provided in the .Net’s Remoting namespace, which provides 
classes and interfaces to create and configure distributed 
applications. In contrast, each host has its Message Transporter. 
The implementation for remote inter-Message Transporter 
communication is based on the MSMQ (Microsoft Message 
Queuing) service, which allows to connect to, monitor, and 
administer message queues on the network and send, receive, or 
peek messages. We used the Message Queues for our 
asynchronous message sending between different machines. Each 
agent message is simply embedded in a MSMQ message. 

2.2 The .Net C# Agent Framework (NCAF) 
The NCAF built under our NCAI, provides an agent design and 
tools for implementing agents and making them interoperate. For 
its external world, an agent is an entity with the ability to receive 
agent messages. Inspired by the DIMA design [6], the agents are 
active objects in order to allow for their pro-activity. Thus they 
own a main thread that defines the meta-behavior of the agent. 
The behavior level is composed of different activities that are 
threads having their own data and methods. The main thread 
defines the meta-behavior as it controls the activities. Because 
agents work asynchronously with their external world, it is 
necessary to provide synchronization mechanisms for allowing 
them to interoperate easily. For that purpose of synchronized 
inter-activity communication, agent activities can use 
conversation objects. A conversation defines a specific context in 
which messages can be exchanged. This allows for synchronized 
and asynchronous requests/replies between activities from 
different agents. The implementation is based on C# events. The 
principle is that when a conversation is handled by an agent, 
incoming messages that have been sent in the context of the 
conversation bypass the agent’ message queues and are obtained 
directly by the handling activity through an event handler.  

2.3 The LEOPARD Application 
Our LEOPARD application is designed and built on our proposed 
experimental .Net Agent platform, the agent infrastructure and the 
agent framework. This application is developed in C# and uses 
SQL database to store persistent data like profiles and agent 
states, and use ADO .Net  to access them.  
The general aims of this application are: 

 Devise a generic abstraction to represent repositories 
and their nodes [5].  

 Explore ways of capturing and representing users’ 
repository navigation and users’ needs and profiles [1]. 

 To represent repository nodes and users as User Agents 
and Node Agents to observe traversals from both the 
repositories and the user’s perspective, which will be 
used to compute relevancy indicators allowing for the 
inference of semantic links between resources, ignoring 
their content. 

 To be an open architecture to plug various web-mining 
algorithms into the component named the Business 
Intelligence Component, for example, to enhance 
feedback for the better management of content 

repositories and support discovery of categories and 
communities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. CONCLUSION 
We presented a .Net C# Agent-based Platform based on three 
layers, the .Net C# Agent Infrastructure, the .Net C# Agent 
Framework and the LEOPARD application.  

This LEOPARD application described briefly in this paper has 
been designed and developed as a test bed for such platform. We 
believe that we can enhance users’ experiences in discovering 
information in rich repositories by using the application described 
in this paper to derive semantics based on users’ navigations. Of 
particular interest is the discovery of communities or categories of 
both information and users. 
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