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Module Description

Aims:
1) To introduce the student to the concept of an agent and multi-agent systems, and the main
applications for which they are appropriate;
2) To introduce the main issues surrounding the design of intelligent agents;
3) To introduce the main issues surrounding the design of a multi-agent society.
4) To introduce a contemporary platform for implementing agents and multi-agent systems

Learning Outcomes:
At the end of the module, the student will be able to demonstrate:

1) Understand the notion of an agent, how agents are distinct from other software paradigms
(eg objects) and understand the characteristics of applications that lend themselves to an
agent-oriented solution;

2) Understand the key issues associated with constructing agents capable of intelligent
autonomous action, and the main approaches taken to developing such agents;

3) Understand the key issues in designing societies of agents that can effectively cooperate in
order to solve problems, including an understanding of the key types of multi-agent
interactions possible in such systems

4) Understand the main application areas of agent-based solutions, and be able to develop a
meaningful agent-based system using a contemporary agent development platform.

Approximate Syllabus:

Lecture Sets (pdn

Lecture Notes (2017 - 2018)
- What is an Agent
* About the course: COMP310-2017 Introduction.pdf
- Intelligent Agents: the design of intelligent agents
* Introduction to Agents: COMP310-Chapter1.pdf
* Intelligent Agents: COMP310-Chapter2.pdf
* Deductive Reasoning Agents; COMP310-Chapter3.pdf
* Practical Reasoning Agents: COMP310-Chapterd.pdf
* Reactive / Hybrid Agents: COMP310-Chapters. pdf
* Ontologies / Communicating: COMP310-Chapter7.pdf
- Multi-Agent Systems: societies and working together
» Working Together: COMP310-Chapter8. pdf
* Applications: COMP310-Chapter10.pdf
- Agent Interactions
 Interactions: COMP310-Chapter11.pdf
* Group Decisions: COMP310-Chapter12.pdf
* Forming Coalitions: COMP310-Chapter13.pdf
* Allocating Scarce Resources: COMP310-Chapter14.pdf
* Bargaining: COMP310-Chapter15.pdf
* Arguing: COMP310-Chapter16.pdf

Class Reading

Note, not all the papers will necessarily be available as pdfs from
the web, but can be found in the library. You may also need to be
logged into a University machine to access them.

- Intelligent Agents: the design of intelligent agents
* Chapter 2: “Is it an Agent, or Just a Program?: A Taxonomy for
Autonomous Agents”, Stan Franklin and Art Graesser.
* Chapter 3: “Agent Oriented Programming”, Yoav Shoham.
* Chapter 4: “Plans and resource-bounded practical reasoning”,
Michael E. Bratman, David J. Israel, Martha E. Pollack.
e Chapter 5: "A Robust Layered Control System for a Mobile
Robot", Rodney A. Brooks.
- Multi-Agent Systems: societies and working together
* Chapter 7: “Agent Communication Languages: Rethinking the
Principles”, Munindar P. Singh.
» Chapter 8: “Distributed Problem Solving and
Planning”,E.H.Durfee.
* Chapter 9: “Modeling and design of Multi-Agent Systems”, D.
Kinny and M. Georgeff.
» Chapter 9: “Mobile Software Agents: An Overview",V.A.Pham and

===

® nhttp://www.csc.liv.ac.uk/people/trp/COMP310.html
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® Attendance is still expected!! T — COMP310 - Multi Agent Systems:

Revision Lecture 2 (4 May 2017)

Uploaded on 17 May 2017 by Terry Payne
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w- Revision Lecture 3 (11 May 2017)

Uploaded on 11 May 2017 by Terry Payne

® Revision Exercises will be made available s e
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| COMP310 - Multi Agent Systems:
e Revision Lecture 1 (27 April 2017)

® ' O |  Uploaded on 28 Apr 2017 by Terry Payne | ,
The module will be 100% Exam 5 o %
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® [here may be some revisions in the current slides.
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Description

Multi-agent systems have emerged as one of the most important areas of research and development in information technology in the 1990s. A multi-agent
composed of multiple interacting software components known as agents, which are typically capable of co-operating to solve problems that are beyond tF
individual member. Multi-agent systems are important primarily because they have been found to have very wide applicability, in areas as diverse as indus’
and electronic commerce. This module will begin by introducing the student to the notion of an agent, and will lead them to an understanding of what an a
be constructed, and how agents can be made to co-operate effectively with one another to solve problems.

Course Outline

l. Introduction: what is an agent?
a. Agents vs objects, expert systems and distributed systems
b. typical application areas for agent systems.

Il. Intelligent Agents: the design of intelligent agents
a. Abstract Models of Agents

A NAME TIME RELEASED DESCRIPTION POPL
Chapter 16 Lecture Notes In this final chapter, we examine the... i
2 Chapter 15 Lecture Notes This chapter explores negotiationt... i (LT
Chapter 14 Lecture Notes In this chapter, we explore the notio... i (I
Chapter 13 Lecture Notes In this chapter we explore Coalition... i (L
5 Chapter 12 Lecture Notes This chapter explores the theory be... i (L
6 Chapter 11 Lecture Notes In this chapter, we explore the basi... i (L
7 Chapter 10 Lecture Notes This chapter examines a number of... i (I
8  Chapter 9b Lecture Notes We explore the notion of mobile ag... i (I
9  Chapter 9a Lecture Notes We briefly review the scenarios inw... i (U
10 Chapter 8 Lecture Notes This chapter focuses on how agent... i TN
11 Chapter 7 Lecture Notes In this chapter, we discuss some as... i (L
12 Demonstration of Steels Rover =l 8 min This is a demo of the rules for direc... i (NI
13 Chapter 5 Lecture Notes In this chapter we examine reactive... i (I
14 Chapter 4 Lecture Notes In this chapter we considered pract... i (T
11:07 84% mm)
COMP310: Multi-Agent Systems Edit + Q ﬁ
62 ° z:\{;b Link ) ) O
1
Chapter 2 Lecture Notes
17 [ ] Terry Payne @ @
B
44

Lecture 2 Screencast - Chapter 1 (part 2)
LI %) [VERPOOL Web Link @

)
%)

Lecture 1 Screencast - Introduction and Chapter 1

) v

LI %) [VERPOOL Web Link @

P
Y

Chapter 1 Lecture Notes

L] Terry Payne q;) @
b

An Introduction to MultiAgent Systems - Second Edition

[ ] Web Link @

-
@

Course Introduction

[ ] Terry Payne C\LB @
B

Materials

Copyright: M. J. Wooldridge, S.Parsons and T.R.Payne, Spring 2013. Updated 2018



MVain faugnt Material

® |[ntroduction ® MultiAgent Systems

® what is an agent” ® classifying multi-agent interactions -

e agents and objects cooperative versus non-cooperative

e agents and expert systems ® zero-sum and other interactions

istri i on?
® agents and distributed systems ® whatis cooperation’

® Nhow cooperation occurs - the Prisoner's

e typical application areas for agent systems | ,
dilemma and Axelrod's experiments

® |nteractions between self-interested agents:

® ‘ﬂt@”igeﬂt Ageﬂts e auctions & voting systems; negotiation

® the design of intelligent agents - reasoning agents ® Interactions between benevolent agents:

. cooperative distributed problem solving
® ggents as reactive systems

. ® coherence and coordination
® hybrid agents

® argumentation, legal reasoning, dialogues
® |ayered agents J J J J
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Course Text

® [ he module 1s based on Michael
Wooldridge’s book:

® An Introduction to MultiAgentsystems
e Wiley 2009

® Nhttp.//www.cs.ox.ac.uk/people/michael.wooldridge/pubs/imas/
IMASZ2e.html

® [ he material has also been revised and
updated over the last few years

® [hanks go to both Mike (who used to teach this

course) and additional material by Simon Parsons.

38

An Introduction to

MultiAgent
Systems
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Viodule AIms

® \odule Aims

1. To Introduce the student to the concept of an agent and multi-agent
systems, and the main applications for which they are appropriate;

2. lo Introduce the main issues surrounding the design of intelligent agents;

3. To introduce the main issues surrounding the design of a multi-agent
soclety:;

4. To introduce a contemporary platform for implementing agents and muilti-
agent systems.
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1.

Module Objectives

® At the end of the module, the student will be able to demonstrate:

Understand the notion of an agent, how agents are distinct from other software paradigms
(eg objects) and understand the characteristics of applications that lend themselves to an

agent-oriented solution;

Understand the key Issues in design
order to solve problems, including a

Understand the key issues associated with constructing agents capable of intelligent
autonomous action, and the main approaches taken to developing such agents;

INg societies of agents that can effectively cooperate in
N understanding of the key types of multi-agent

INnteractions possible in such system

S,

Jnderstand the main application areas of agent-based solutions, and be able to develop a
meaningful agent-based system using a contemporary agent development platform.
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Finally

® [he obvious...

e Switch off all mobile phones during lectures

® Do not sign the register on behalf of others

® Attend lectures and attempt the exercises set - this will help
you do the continuous assessments

® Ask questions if there Is anything that you do not understand

® And respect your fellow students...

® [here are people here who want to learn!
e |[f you want to talk or mess around, then fine...

e ..BUI do it somewhere elsel

11 Copyright: M. J. Wooldridge, S.Parsons and T.R.Payne, Spring 2013. Updated 2018



