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Open Source Copyright Notice and License: FIPA-OS 
 
1. The programs and other works made available to you in these files  ("the Programs") are Copyright (c) 1999 - 2000 Nortel 

Networks Corporation, 8200 Dixie Road, Suite 100, Brampton, Ontario, Canada  L6R 5P6.  All rights reserved. 
 
2. Your rights to copy, distribute and modify the Programs are as set out  in the Nortel Networks FIPA-OS Public License, a 

copy of which can be found in file "Nortel_FIPA_OS_Public_Licence.txt" and the latest version  can also be found at 
http://fipa-os.sourceforge.net/. By  downloading the files containing the Programs you accept the terms and conditions of the 
Public License. You do not have to accept these terms and conditions, but unless you do so you have no rights to use the 
Programs. 

 
The Original Code is Nortel Networks’ FIPA-OS (Foundation for Intelligent Physical Agents - Open Source). 
 
The Initial Developer of the Original Code is Nortel Networks Corporation.  Portions created by Nortel Networks Corporation or 
its subsidiaries are Copyright (c) 1999 - 2000 Nortel Networks Corporation. All Rights Reserved. 
 
Contributor(s):  

Emorphia agree to provide Modifications to Nortel Networks’ FIPA-OS Covered Code under Nortel Networks’ FIPA-OS 
Public License. All Emorphia’s  Modifications remain Copyright (c) 2001 Emorphia Limited. All Rights Reserved.   
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About this document 

What is this document? 
This document accompanies the Search Agent files included with the FIPA-OS Tutorial Distribution 
v1.3.2 and above. It explains how to use the Search Agent as part of the FIPA-OS tutorial. 

Intended Audience 
All developers using FIPA-OS to develop agent applications. 

Reading Guide 
It is strongly recommended that the reader should look at the FIPA-OS web site at http://fipa-
os.sourceforge.net/ to understand the rationale behind this platform and for information on future 
updates.  The installation, configuration, start-up and test instructions are written assuming that the 
developer will be using a Windows95/NT or Unix based system to run FIPA-OS. 
 
Developers using FIPA-OS are encouraged to provide extensions, bug fixes and feedback to help 
improve the planned future releases.  All such input should be contributed to the Open Source project 
via the SourceForge site at  http://sourceforge.net/projects/fipa-os/.  You are required to register as a 
developer to access some of the services at the SourceForge site.  General issues and thoughts can be 
discussed via the FIPA-OS mailing list on fipa-os-developers@lists.sourceforge.net�although you must 
register at  http://lists.sourceforge.net/mailman/listinfo/fipa-os-developers on this list before you can 
send and receive messages.  An archive of the messages sent to this list can also be viewed from 
http://www.geocrawler.com/redir-sf.php3?list=fipa-os-developers.  Should you experience difficulties 
using this list, then please contact the FIPA-OS co-ordinators at fipaos@emorphia.com.  Please consult 
the FIPA_OS_Public_Licence.txt file for further details on the requirements for using, extending and 
evolving FIPA-OS. 

Conventions used 
Within the text filenames appear in italics.  In examples where users should enter data, the suggested 
data appears in bold.  For examples of entering data at the command prompt, variables are 
encapsulated in < and > and optional data is encapsulated in [ and ], e.g. [<comms-transport>] is an 
optional parameter which can be specified at the command prompt. 

Terminology 
API  Application Programming Interface 
GA Generic Agent 
SA Search Agent 
XML eXtensible Mark-up Language 
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Chapter 1 
Tutorial Step 2 

Introduction 
To make the task of learning how to write agents for FIPA-OS easier, an agent development Tutorial 
Distribution is now released to accompany each (or a set of) FIPA-OS Distribution(s). The second step 
of this tutorial is the Search Agent (SA). 

What you will learn 
This tutorial aims to show you the following techniques for agent development: 
 

• Creating a Task to deal with interactions with other Agents 
 

• Utilising the DF to locate other Agents 
 

The Search Agent 
The SA builds upon the Generic Agent (GA) discussed in the previous tutorial to highlight how 
interactions with other Agents can be dealt with using a Task, and some of the functionality provided 
by the Task-shell to enable common interactions with the DF. 
 
The SA simply requests a list of Agents registered with the DF from the DF, and displays their names. 
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Chapter 2 
Using Simple Tasks to Create the Search Agent 

Do I have to use tasks? 
You are not required to use tasks in FIPA-OS in order to develop Agents, however we strongly 
recommend that new agent development should use tasks in order to: 
 

a) ease the development of new agents 
 

b) allow access to many task based features of the FIPA-OS agent API 
 

c) guarantee forward compatibility with newer versions of FIPA-OS. 
 

Why use tasks? 
The benefits of using tasks are as follows: 
 

• More logical agent code structure – mirrors the tasks that agents will perform 
 

• Prevents code clashes in a complicated agent 
 

• Removes the need for complicated if … else state checks in an agent – you always know 
which messages will arrive in a task 

 
• Allows agent developers to share common code easily through improved code-reuse– for 

example, the FIPA-OS automatic platform registration code is actually a hidden task 
 

• Gives agents a more modular construction and allows easy addition of new functionality with 
minimum code changes 

 
• Follows a recognised design pattern 

 

What are Tasks? 
Task’s generally encapsulate some functionality that forms a logical unit of work (i.e. search the DF, 
conduct a negotiation with another Agent, or wait for an amount of time).  Tasks can also be composed 
of sub-tasks (later referred to as “child-Tasks”) to enable more complex “units of work” to be sub-
divided into smaller chunks of functionality – this is discussed further in later tutorials. 
 
Tasks are based upon event-based processing, where events are delivered by dynamic invocation of 
various methods.  For example, once a Task has been initialised, its startTask() method is invoked (the 
default implementation provided by the Task super-class does nothing) indicating that the Task should 
start its processing.  This is where the main functionality of the Task should be initiated or carried out. 
 
Tasks can also be associated with a number of Agent conversations, ensuring that conversation updates 
are propagated to these Tasks.  When a conversation update occurs, a method with signature: 
 
public void handleX( Conversation conv ); 
 
is invoked on the task dealing with that conversation, where X is the performative of the received 
message.  In the case that no such method is defined within the handling Task, its handleOther() 
method is invoked – the default implementation replies to all messages with a “not-understood” 
response unless this method is overridden. 
 
In this tutorial, a single Task called SearchTask is used to encapsulate the functionality required of the 
Search Agent when it first starts. 
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What are Listener Tasks? 
Every Agent that uses Tasks should have a listener-Task.   This Task is important since it will deal with 
any incoming messages which do not form part of a conversation that is being dealt with by another 
Task – hence new incoming requests will be directed to this Task instance. 
 
By examining the SA’s code, you’ll notice that the constructor contains an extra line: 
 
setListenerTask( new IdleTask() ); 
 
This creates an IdleTask, initialises it (which is taken care of by the TaskManager), starts it, makes it 
the listener-Task for the Agent, and allows the Agent to start receiving messages (hence the removal of 
the startPushing() invocation compared with the GA – this is implicitly invoked by setListenerTask()). 
 
The IdleTask is the other Task defined within the SA. 

How are Interactions with the DF Performed? 
Once the SA has registered with the DF and AMS, it invokes the following code: 
 
_tm.newTask( new SearchTask() ); 
 
This causes the TaskManager (the entity within a FIPA-OS Agent that manages the Task’s an Agent is 
currently performing), referenced by the _tm instance variable, to initialise a new SearchTask instance.  
All non-“child-Tasks” should be started using this mechanism, since certain methods defined by the 
Task super-class depend upon this occurring to ensure correct behaviour. 
 
This triggers the TM to invoke the startTask() method of the new SearchTask instance, which invokes 
the searchDF() method it inherits.  The searchDF() method causes a message to be sent to the local DF 
containing the DFAgentDescription as a search-constraint. 
 
When a response is returned by the DF, the DFSearchResults( DFAgentDescription[] ) method is 
invoked on the SearchTask instance, which prints the results (hopefully at least the SearchAgent will be 
listed - if other Agents have registered with the DF, they should also be listed). 
 
This call-back mechanism is recommended whenever DF searches should be performed – in the case 
that no matches are found, an empty array of DFAgentDescription’s is returned. 
 
The SearchAgent then becomes idle, and should be shutdown. 
 
 
 
Please read the javadocs and comments within the SearchTask.java source file for a more detail 
description of the Agent implementation. 
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