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Gliederung

m Agentenarchitekturen
Uberblick
Personal Information Agents
Beliefs-Desires-Intention

m Logik der Diskursagenten
Sorten
Modalitaten
Operatoren
Alphabet
Grammatik
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Introduction to Intelligent Agents

Agents are software entities that assist
people and act on their behalf. ¢. waes, 1904)

Goals | _ )
Cooperation »Intelligence
communication States BDI  Reflection
Rationality
Autonomy
Concurrency Reactivity

Agents are situated in an environment, act autonomously,
and are able to sense and to react to changes

(Knirsch & Timm, 1999)
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Introduction to Intelligent Agents

Agents are software entities that assist
people and act on their behalf. ¢. waes, 1904)

Weak Definition of Agency:

 Reactivity
e Deliberativity
e Social Deliberation

[Jennings & Wooldridge, 1995]

Agents are situated in an environment, act autonomously,
and are able to sense and to react to changes

(Knirsch & Timm, 1999)



Is It an Agent or an Object ?

m Agents have an architecture

m Agents have ,mental” states

m Agents are goal-directed

m Agents are plan-based

m Agents have dialogs

Objects have not

Objects have attributes

Objects are message-triggered
Objects are ,life-cycle bounded*

Objects have send/receive

behaviour

(As reported by Burmeister 1996)



"
Requirements for MAS-Applications

Agent technologies are indicated if the following features can be fixed in
the application. The application should

m show natural distributivity (ND),
e.g. autonomous entities, geographical distribution,
distributed data

m have a need for flexible interaction (Fl),
e.g. there is no a priori assignment of tasks to actors, there
are no fixed processes

m be embedded in a dynamic environment (DE)
e.d. our physical world or artificial worlds like the internet.

Applications which do not match all three criteria should not be

approached with the agent technology!

(H.-J. Muller, 1997)
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Application of Autonomous Agents

Sun Jini — Agent Technology for the Microwave?



f Autonomous Agents
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Application of Autonomous Agents
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FIPA: Foundation for Intelligent

Physical Agents
m FIPA was formed in 1996 and is dedicated to:

The promotion of technologies and interoperability
specifications that facilitate the end-to-end inter-
working of intelligent agent systems in modern
commercial and industrial settings

m Important specifications: abstract architecture and
m Agent communication language (FIPA-ACL)

m 5 open source implementations (FIPA-OS, ZEUS,
JADE)



FIPA Overview

Content language

|Communication: ACL Communicative acts
Interaction protocols
Core Naming
Communication —{_Abstract Arch.{ Transport
support Directory
" Agent management
Other Nomadic application support
Communication ={  Mobility Support
support Configuration management

~ Ontology Service

Personal Travel Assistance
Audio-Visual Entertainment
Network Management
Personal Assistant

Applications




Hello World: Ping Agents

Is there another
Ping Agent in the
System?




Hello World: Ping Agents

Yes, Agent2
IS a Ping Agent.




Hello World: Ping Agents

What is your
. Status?




Hello World: Ping Agents

t(am active !
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Definition of an Agent

Agent,

input/sensors

<output/effectors G(ianIt)
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Definition of an Intelligent Agent

input/sensors Agenti“te”iqe”t

InferenceEngine
~output/effectors

KnowledgeBase

[Tecucci]
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Definition of an Intelligent Learning Agent

input/sensors

| output/effectors

Buluiea]
uoIxay|joy

o O
= £
= O
ac O
A o3
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[Tecucci]



What my actions do

e What action | . ; What action |
Condition-action rules *=!| should do now Condition-action rules 4

What the worl |
what the world ‘ | How the world evolves What the world I

|
What the world — What the world
How the world evolves _ How the world evolves _

; . { What it will be like : { What it will be like
What my actions do if | do action A . What my actions do if | do action A

— How happy | will be
' in such a state

What action | * What action |
should do now should do now

[Russell/Norvig, pp. 41]
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Agent Architectures

Psychology and Theories
(Cntmmen™ (Crreritivien™") ((Eogmemen orgaiernons )

Cybernetics

2%

Artificial Iintelligence

, lntefacting Agents

Cne-;ctlve AgentD CDellberatlve Agents )

Subsumption

architectures STRIPS (Fikes et al)

—— Game Theory
Pengi (Rosenschein)
(Agre & Chapman) IRMA
Situated Automata Procedural (Bratman et al)
{Kaelbling & Rosenschein) Reasoning System
ECO Models Georgeff & Lansky) AGENTO © . "PGP (Decker et al)

(Ferber) AURA (Arkil} BD! Architectures = (Shoham) Negotiation

Dynamic Action Selection (Rao & Georgetf) (Sycara,
Multiagent Planning Conry et al)

(Maes)
(Georgeft,
Grosz & Sidner)

Behaviour-based
Systems (Steels)

Phoenix (Cohen et al)

GRATE*
LANTIS (Gat) (Jennings)

ouring Machines
(Ferguson)

InteRRaP

[Miiller, 1996, p. 42]
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Was fallt an dieser Situation auf?

m Reihenfolge PRaferenzen

~1 Einige der gewahlten Merkmale sind Departure: 9.3.2003
wichtig, andere sind ,nice to have* Flexibility: +/- 1 day
1 Teilordnung der Praferenzen Airline: Air Erance
m Konflikt Haferenzen
1 Benutzer kbnnen nicht erkennen, Flight 1: Air France 11.3.
welche Praferenzen in Konflikt stehen Flight 2: Lufthansa 9.3.

m Individuelle Beurteilung der Ergebnisse

~1 Unterschiedliche Nutzer praferieren
unterschiedliche Konfliktlosungen

m \Welche LOosung sollte bevorzugt werden?



PersOnliche Assistenten

m Anpassbarkeit

Reprasentation von Wahl, Praferenz und
Konfliktlosungsstrategie

m Deliberation

Auflésung der Konflikte auf eine Art und Weise, die fur den
Benutzer transparent ist

Balanzierung von zu haufigen Ruckfragen wahrend der
Konfliktldsung und zu schlechten Ergebnissen in der
Konflikldsung

m Benutzerinteraktion

Reaktives gegen pro-aktives Verhalten

Pull versus Push bei der Prasentation von Informationen
m Verhandlung

Verhandlung im Auftrag des Nutzers mit anderen Agenten
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Agenten mit BDI

Beliefs Desire
The plane leaves at 1 a.m. Get on the next plane

Intention

Leave office at 11 p.m. Get
taxi to airport
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Practical Reasoning

m Pro ative behavior
Agent exhibits goal-directed behavior by taking initiative

m Deliberative architecture
Goal-directed behavior by means-end reasoning

m Reasoning with goals
Finding means to achieve ones own goals
Predicting the bahvior of others in terms of their goals

m Example
Lisa: The meeting is at 10.00. | will have to leave at 9.30.

Peter: Lisa does not know that the meeting was cancelled.
She will arrive at 9.50.
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Aspekte von BDI-Architekturen

m Die BD} Achitektur integriert drei wichtige
Eigenschaften [Wo0000, S. 7]:

Sie basiert auf einer bekannten und breit akzeptierten Theorie
rationaler Handlungen von Menschen

Sie ist in einer grol3en Zahl komplexer Anwendungen
erfolgreich.

Sie kann auf eine hierfir entwickelte Familie extensiv
formalisierter Logiken zurlckgreifen.



Kontrollzyklus eines BDI Interpreters

1. while (true) do

obsgserve the world;

update internal world model;

deliberate about what intention to achleve next;
use means-ends reasoning to get a plan for the
intention;

execute the plan;

S I S P

an

7. end while




Verfeinerter Kontrollzyklus eines BDI Interpreters

1. beliefs := beliefs’
// beliefs’ sind initiale Uberzeugungen

2. while (true) do

3. get next perception pl;
// pl ist eine Wahrnehmung

4, beliefs := belief-revision-function(beliefs, pl);
// beliefs sind die Uberzeugungen des Agenten

5. intentions := deliberate(beliefs);

// 1ntentions sind die Absichten des Agenten

plan := planning(beliefs, intentions);

// plan ist eine Aktionssequenz

7. execute (plan) ;

an

8. end while
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Ablauf in Belief-Desire-Intention Architekturen

sensor input

belief revision
beliefs

intention reconsideration

filter options

planning

action output



