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refer to glossary entries�

Misc�

��level agent� ���� �	�


�level agent� ���� �	�

��level agent� ���� �	�

��puzzle� 
��� 
��

��queens� 
��� 
��

A

AAIS� ��� �� 

� ���

AARIA� 	� �
�

ABS� �
�� �


ADE� �



abstract architectures for agents� �

accessible environments� �� ���

AC� algorithm� ��

ACDS� ��

ACE learning algorithm� ���

ACL� ���

ACT� 
��� ���

ACTION� ��� �� ��� ��� 

�

�� ���

active objects� �

Actor� ���� ���� �
�� �
� ���

Actor con�guration� �
�

Actor Foundry� ��

ActorSpace� ��� ���

adaptation� ���
see also learning

ADE� �



ADEPT� 	�

ADS� 	�

AGE learning algorithm� ��


agent� �� ��� �� ���� ���
see also ��level agent�

�level agent� ��level agent�
agent architecture�
agent network architecture�
BDI agents�
characteristic behavior of agents�
evolution of agents�
industrial aspects�
information agents�
interface agents�
logic�based agents�
purely reactive agents�
self�interested agents�
software agents

Agent� programming language� ��� ���

agent architecture� �� ���
see also abstract architectures for
agents� BDI architecture�
blackboard architecture�
concrete architectures for agents�
horizontal layered agent architectures�
objects� reactive architecture�
vertical layered agent architectures

agent network architecture� ��

agent oriented programming� ��� ��� ���

agent programming languages� ��

agent skeletons� ��

agent societies� 




agent technology standards� ���

AGENTSPEAK�L� programming
language� ��

AgentTcl� �

Aglet� �



all�pay auction� �
� ���

alpha�beta pruning� 
	

AMROSE� 	�

anonymous network� ���

anytime algorithm� ��



��� Subject Index

applications for multiagent systems�
�� ��
see also multiagent block pushing�
multiagent package delivery�
Distributed Delivery�
distributed meeting scheduling�
distributed sensor network
establishment�
distributed vehicle monitoring�
Mars explorer scenario�
multiagent foraging�
Tower of Hanoi�
vacuum cleaning world application

appointment scheduler� ��

APRIL programming language� ��

acquaintance models� ���� ���� �	

arc consistency� ���

Archon� ��� 	�

Arrow�s impossibility theorem� ���� ���

Arti�cial Intelligence �AI�� �

ARTIMIS� ��

asynchronous backtracking� 
�

asynchronous communication� ��


asynchronous dynamic programming� 
�


asynchronous search� 
��

asynchronous search algorithm� ���

asynchronous weak�commitment search�

��

attributes for multiagent systems� 

auction� �

� ���
see also all�pay auction�
correlated values auction�
common values auction�
descending auction�
Dutch auction�
English auction�
�rst�price open�cry auction�
�rst�price sealed�bid auction�
private values auction�
second�price sealed�bid auction�
Vickrey auction

autonomy� �� �	� ��� ���

Awerbuch�s depth��rst search� ���

axiomatic bargaining� ���� ���

B

background concepts of logic� �

backtracking� ���

bargaining� ���� ���
see also axiomatic bargaining�
strategic bargaining

BDI agents� ���

BDI architecture� ��� �	� ���

BDI concepts� ��� ���

BDI interpreter� ��� �
� ��

behavior language� ���

behavior�based layer� ��

behavioral equivalence� �

belief� �� �� ��� ���

belief maintenance� 
��

belief network� ���

Belief�Desire�Intention ������ see BDI �����

benevolence� ���

binary protocol� ���� ���

blackboard� ���

blackboard architecture� 
�� ���

blackboard system� 
�

block pushing� �	� ���

body� ���

Borda protocol� ���� ���

bounded rationality� ��

bringing�it�about� ��

broadcast�convergecast� ��� ���

bottom�up activation� ��

bottom�up route� �

C

calculative rationality� ��

Carnot� ��

case grammar� ���

case theory� ���

case�based reasoning� ��

categories of multiagent learning�
��


centralized intelligence� �	

centralized learning� ��


centralized planning� 
	

CFG� see Characteristic Function Game

challenging issues for multiagent
systems� �

characteristic behaviour of agents� �

Characteristic Function Game �CFG�� ���

characteristics of multiagent systems� 

Chautauqua� ���
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classi�cation� ���� ���� ���� �	��
�	�� �	�

classi�er systems� ���

cluster �C� contract� ��� ���

coalition� ���

coalition formation� ��
� ���

coalition structure generation� ���� ���

coalition�proof Nash equilibrium� ��


COALITION�STRUCTURE�SEARCH�
���� ���

cognitive concepts� ��� ��� �	� ���

cognitive primitives� ��� ���

coherence� ��� ���

collaboration� ���� ���

collaborative learning� �	


collaborative technology� see groupware

commitments� 	�� ��	
see also psychological commitments�
social commitments

common knowledge� ��
� �� ��	

Common Object Request Broker
Architecture �CORBA�� 	� ���� ��	

common values auction� �

� ��	

communication� ��� ��	
see also asynchronous communication�
learning and communication

communication complexity� ��
� ��� ��	

communication model� ��

communication protocol� ��

communityware���	

competence� 
�
� ��	

competition� �� ��	

complexity of theorem proving� ��

Computer Supported Cooperative Work
�CSCW�� ���� ��� ��	

computational economics� 

�� ��	

computational linguistics� ��

Computational Organization Theory
�COT�� �		� ��� ��� 
	� �� ��	

concrete architectures for agents� ��

Concordia� ���

Concurrent METATEM� ��� ��� ���

concurrent programming� ���

conference model� ��

CONGOLOG system� ��� ��

connection problem� 
�
� ���

connectivity certi�cate� ���

consistency algorithm� 
��

consistent snapshot� ���

constraint propagation� ��� ���

constraint satisfaction problem� 
���

��� ���� ���� ���
see also Distributed Constrained
Heuristic Search� Distributed
Constrained Satisfaction Problem

content language� 
��� ���

contingency contract� �	� ���

contingency planning� 
�


continuation� ��	

continuous environments� 


contract� ��� ��� �	� ���

contract net� �

contract net protocol� 
��� 
��� ���

control� see one pass control�
two pass control

conventions� 	�� ���

conversation� ���

COOL� �
� ��

cooperation� �� � �� 		� 

� ���

cooperative planning� 
��� ���

cooperative planning layer� ��

cooperative protocol� ��


cooperative state�changing rules� 
�� ��


coordination� �� �� 	�� ��� ���
��� �	� ���� ���� ��


coordination model� �

coordination problem� ���� �	� �	�

coordinator� �
� ��

CORBA� see Common Object Request
Broker Architecture

core� ��	� ��


CORP� ��� �� ��� 
�� 

�

�� ��


correlated values auction� �

� ��


COSY� ��

COT� see Computational Organization
Theory

credit�assignment problem� ���� ��


CSCW� see Computer Supported
Cooperative Work

CSP� see Constraint Satisfaction Problem

cultural transmission� ��� �� ��


D

DAI� see Distributed Arti�cial Intelligence

DAI system� �
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DARES� 
�� ��


database� �

DCHS� see Distributed Constrained
Heuristic Search

DCSP� see Distributed Constrained
Satisfaction Problem

DD� see Distributed Delivery

decentralized learning� ��


decision making �distributed� rational��
�
�

decision making as theorem proving� ��

decision support� ��	� ��
� ���� ���

decision support system �DSS�� �
�

deduction rules� �

deliberative� ��� �
�

deliberative architecture� �
�

deontic logic� �

DEPNET� ��

descending auction� �
�� �
�

design�to�time algorithm� ���� �
�

DESIRE� ��� ���

desires� �� �
�

deterministic environments� �� �
�

developmentment tools �for agent�based
systems�� �
�

DFG learning algorithm� ���

dfs property �of a rooted spanning
tree�� ���

diagnosis� ���� ���� ���� ���� �	�

dialogue� �
�

discrete environments� 
� �
�

dissipative �eld� ��� �
�

distraction� 
�� �
�

Distributed Arti�cial Intelligence �DAI��

� �� �
�

distributed breath��rst search� ���

distributed computation� �	

Distributed Constrained Heuristic Search
�DCHS�� 
� 
��� �
�

Distributed Constrained Satisfaction
Problem �DCSP�� �
�
see also constraint satisfaction

Distributed Delivery �DD�� 
�� �
�
see also multiagent package delivery

distributed depth��rst search� ���

distributed hierachical planning� 
��� �
�

distributed meeting scheduling� 
�� �
�

distributed planning� 
	

distributed problem solving system� �

Distributed Sensor Network Establishment
�DSNE�� 
�� �
�

Distributed Vehicle Monitoring �DVM��

�� �
�

dMars� ��� ��� �
�

d�Muse� �


dominant strategy� ��� �
�

Dooley graph� ���

DOOM� ��

DSNE� see distributed sensor network
establishment

DSS� see decision support system

Dutch auction� �
�

DVM� see Distributed Vehicle Monitoring

dynamic environments� �

dynamic logic� �� �
�

E

echo algorithm� ��
� �
�

economic rationality� 
��� 




EDI� see Electronic Data Exchange

e�ectoric capability� �

election� ���

electronic commerce� ��


Electronic Data Exchange �EDI�� ��� �
�

emergency management� ���

emergent behavior� ��

encapsulation� �

energy management� ���

English auction� �
�

ensemble� �
�� ���� �
�

environments� � �	� �
� �
�

episodic environments� �� �
�

equilibrium� see general equilibrium�
Nash equilibrium

equivalence� �



ESPRIT� �
�

evolution of agents� ��

execution context� ���

expert systems� �

explanation based learning� ���

F

FA�C� see Functionally Accurate
Cooperation
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favor relations� 
�	� �
�

feedback� ��� �
�

�ltered search� ��	� �
�

�ltering algorithm� 
��

FIPA� 	� ���� �
�

�rst�price open�cry �English� auction�
�
�� �
�

�rst�price sealed�bid auction� �
�� �
�

�exible� �

�exible autonomous action� �

focal points� 
��� �
�

functional systems� �

Functionally Accurate Cooperation
�FA�C�� 

� �
�

G

game tree� 
	


garbage can� ��� �� ��� ���

�� �
�

general equilibrium� ���� �
�

Gibbard�Satterthwaite impossibility
theorem� ���� �
�

Global Currency Unit �GCU�� �
	

GM paint shop� 	�

goal activation� ��

goal graph� 	�

goals� �� ��� �
�

GOLOG� ��

gradient �eld� �


Grafcet� �
�

graph exploration� ���

group� �
�

group agents� ��

group critic� ��

group decision support systems� ���

group intentions� �� �
�

group know�how� �

groupware� ���� ���� �
�

groupware taxonomy� ���

GROVE� ��

Groves�Clarke tax mechanism� ���

H

head� �
�

heterarchy� ��� �
�

hierarchical behavior�space search�

��� �
�

hierarchy� ��� �
�

histories� �

HITOP�A� ��� �� ��� 

� �
�

horizontal layered agent architectures� �


host� ���� �
�� �
�� ���� �
�

hybrid approaches to BDI concepts� �
�

hyper�resolution� 
��

hypothesis generation� ���

I

IBIS� ��� �
�

illocution� �
�

inaccessible environments� �

indistinguishable states� 	

individual knowledge� ��	

individual rationality� ��� ��

industrial aspects of agent
technology� ��

inductive learning� �	


industrial life cycle� �


information agents� �
�

InfoSleuth� �


inherent distribution� �

inherent complexity� �

inhibition relation� �	

insincere voting� ���� �
�

intelligent� �

intention reconsideration� ��

intention stack� ��

intentions� ��� �
�
see also joint intentions�
group intentions

interaction� �� �
�

interaction analysis� 
�� �
�

interaction protocol� 	�� ���� �
�

inter�agent credit�assignment problem�
���� �
�

interface agents� �
�

internal state� �
�

internet� ���� �
�

INTERRAP� �� �
�

intra�agent credit�assignment problem�
���� �
�

introspection� �
�

IRMA� �
� �
�
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ISCM� 	�� 	

issue�based information system� �
�

J

JAAPI� �

� �
�

Java programming language� �� ��� �

job shop� �
� �
�

joint action� 	�

joint intentions� ��

K

k�consistency� 
��

KEE� �


keepers� ��	

KIF� see Knowledge Interchange Format

know�how� ��� �
�
see also group know�how

knowledge� �	� �� �
��
see also common knowledge�
individual knowledge�
logically consistent knowledge base�
neighborhood knowledge�
social knowledge�
well�founded knowledge base

Knowledge Interchange Format �KIF��
�	� 	�� ��	� �
�

knowledge level� �
�

Knowledge Query and Manipulation
Language �KQML�� ��� 
��� ��� �
�

Knowledge Sharing E�ort �KSE�� 	� �
�

knowledge theory� �


knowledge�based system� ���� ��� ��


KnowledgeCraft� �


KQML� see Knowledge Query and
Manipulation Language

KSE� see Knowledge Sharing E�ort

L

layer� see behavior�based layer�
cooperative planning layer�
horizontal layered agent architectures�
layered architectures�
local planning layer�
vertical layered agent architectures

layered architecture� �
�

learning� ��	� �
�
see also credit�assignment problem�
inductive learning�
inter�agent credit�assignment problem�
intra�agent credit�assignment problem�
multiagent learning�
multistrategy learning�
organizational adaptation�
Q�learning�
reinforcement learning

learning and communication� ��


learning feedback� ��� �
�

learning real�time A�� 
��

legacy system� �
�

leveled commitment contract� ���� �
�

lexically minimal simple path� ��	

life cycle �industrial�� �
� �
�

link� ���

linkages �in an organization�� ��� 
��
�
�

limited rationality� 
��

LMS� 	

local connectivity� ���

local planning layer� ��

locution� �
�

logic� �
�
see also background concepts�
deontic logic� dynamic logic�
modal logic� predicate logic�
propositional logic� temporal logic

logic�based agents� ��

logical deductions� ��

logical omniscience� ��

logically consistent knowledge base� 
��

loop cutset� ���

Lotus notes� ���

lying auctioneer� �
�

M

MACE� ��� �
� �
� �
�

maDes� ��

management� see emergency
management� energy management�
tra�c management� work�ow
management system

manufacturing resource planning
�MRP�� �
	

market environments �learning in�� ���
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market mechanisms� 
��� 
�	� ���

Mars explorer scenario� �


MAS� see Multiagent System

MBone� ���

means�ends reasoning� ��

mental attitude� �
�

merging algorithm� ���� �
�

message� ���� ���� �
�� �
�

message types� ��

message�passing� ���� ���� �
� ��
� �
�

meta�level organization� 
��� �
�

Metra scheduling system� 	�

macro level� �

micro level� �

micro�macro problem� �

migration� ���� �
� �
�� �
�� �
�� �
	

minimax procedure� 
	�

mobility� ���� �
� �
�� �
�� �
	

modal approaches to the BDI concepts�
�
	

modal logic� �� �
	

model checking� �	

moving target search� 
��

MRP� see manufacturing resource
planning

multiagent block pushing� �	� ���

multiagent contract� ��� �
	

multiagent environments� see environments

multiagent foraging� �	� �
	

multiagent learning� ��	� ���� �
	
see also ACE learning algorithm�
AGE learning algorithm�
categories of multiagent learning�
centralized learning�
collaborative learning�
decentralized learning�
DFG learning algorithm�
explanation based learning�
learning and communication�
market environments �learning in��
opponent modeling�
organizational learning�
organizational role �learning of��
team learning �theory of�

multiagent package delivery� 

�� �	�
see also Distributed Delivery

multiagent planning� 
��

Multiagent Soar� 
�� ��� �
	

Multiagent Systems �MASs�� 
� �� �	� ��
�
���� �
	
see also applications for multiagent
systems� attributes of multiagent
systems� challenging issues for
multiagent systems� characteristics
of multiagent systems

multiaspect groupware� ���

multiprocessor computers� ��

multi�stage negotiation� �
	

multistrategy learning� �	


murmuring� 
�� �
	

MUSE� �


mutual belief� ��� �
	

mutual selection� 
�� �
	

MYCIN� �

N

naming� ��

Nash bargaining solution� ���� �
	

Nash equilibrium� ��� �
	
see also coalition�proof Nash
equilibrium� strong Nash equilibrium�
subgame perfect Nash equilibrium

negotiated search� 
� 
�
� �
�

negotiation� 
��� �
�

neighbor� ���

neighborhood knowledge� ���

network �organizational�� ��� 
�� �
�

networked intelligence� �	

Newtonian price t�atonnement
algorithm� ���� �
�

NII� �
�

NIIIP� ���� �
�

NOAH� 
��

node� ���

nogood� 
��

non�deterministic environments� �

non�episodic environments� �

O

observation�based plan coordination�

��� �
�

Oject Management Group �OMG�� �

object�oriented programming� �

objects� �
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OCSM�contract� ��� �
�

Odyssey� �
�

OEM� �
�

OMG� see Object Management Group

one pass control� ��

ontolingua� �
�

ontology� 	�� �
� �
�

ontology sharing problem� �



open system� �



opponent modeling� ���� ��	� �	�

ORGAHEAD� ��� �� 
�� 
�� �



organization� 
��� �



organizational adaptation� ��� �



organizational concepts� ��

organizational consultant� �� 

�
�



organizational design� �		� ��� 
�� �



organizational intelligence� ��

organizational learning� �	


organizational role �learning of�� ���� ��

organizational structure� 
�� 
�� ���
�



original �O� contract� ��� �



OSI� �



P

PACT� ��� �



PARC thermal market� 	�

Pareto e�ciency� ���� �



parallel search for insincere agents�
���� ���

partial global planning �PGP�� 
�� ���

partial order planner� 
	� ���

partitioning �for multiprocessor
computers�� ���

path��nding problem� 
��� 
�	� ���

PENGI system� ��

perception� �

performative� ��

perlocution� ���

personal assistant� ���

Petri net� ���

PGP� see partial global planning

PID control loop� 	�

PIM� ���

PLACA programming language� ��� ��

plan combination search� 
��� ���

plan elaboration� ��
plan merging� 
��� ���
plan schemas� ��
plan synchronization� 
�� ���
planning� ��� ����

see also centralized planning�
contingency planning�
cooperative planning�
distributed hierarchical planning�
distributed planning�
observation�based plan coordination�
partial global planning�
partial order planner�
reusable plan� team plan

planning layer� ��
Plural�Soar� �� 
�� 
�� 
�� ���
plurality protocol� ���� ���
pragmatics� ��� ���
PREP� ��	
pre�conditions� �
predicate logic� �� ���
prediction� ���� �	�
price�taking assumption� ��	� ���
private values auction� �

� ���
price t�atonnement algorithm� ���� ���

see also Newtonian price t�atonnement
algorithm

principle of optimality� 
�

Prisoner�s dilemma� ���
pro�active� �� ���
probe algorithms� ���
problem solving� 
�
� ���
problem solving method� ��
procedural knowledge� ��
procedural reasoning system� ��� ��
programming� see agent

oriented programming�
agent programming languages�
Agent�� AGENTSPEAK�L�� APRIL�
asynchronous dynamic programming�
Concurrent METATEM�
object�oriented programming�
teleo reactive programming�
TELESCRIPT� Java� PLACA

propositional logic� �� ���
protocol� 
��� ��
� ���

see also binary protocol�
Borda protocol�
communication protocol�
contract net protocol�
cooperative protocol�
interaction protocol�
plurality protocol



Subject Index ��	

PRS� see procedural reasoning system

psychological commitments� ��� ���

purely reactive agents� �

purely reactive environments� 

Q

Q�learning� ���

QUAKE� ��

quantity�based algorithms� ���� ���

QuestMap� ��� ���

R

RAPPID� ��

rate of world change� ��

rational� �� ���
see also calculative rationality
economic rationality�
individual rationality�
limited rationality

reactive� �� ���

reactive action packages� ��

reactive architecture� ��� ���

reactive layer� �

real�time A�� 
��

real�time bidirectional search� 
��

real�time multiagent search� 
	�

real�time search� ���

re�ection� ���� ��

relaxation algorithm� ��	

reinforcement learning� ���� ����
���� �	


remote creation� �
�� �
�� ���

replication� ���

resource distribution� ���

resources� ���� �
�� ���� ���

result sharing� 

� ���

result synthesis� 
��� ���

reusable plan� 
��

revelation principle� ���� ���

revenue equivalence� �
�� ���

role� ���

role�playing� ���

Rubinstein bargaining model� ��
� ���

S

scheduling� ��

SDML� see strictly declarative modeling
language

search� 
��� ���
see also alpha�beta pruning�
asynchronous backtracking�
asynchronous search�
asynchronous search algorithm�
asynchronous weak�commitment search�
Awerbuch�s depth��rst search�
COALITION�STRUCTURE�SEARCH�
constraint satisfaction problem�
distributed breadth��rst search�
distributed constrained heuristic search�
distributed depth��rst search�
�ltered search�
hierarchical behavior�space search�
learning real�time A��
minimax procedure�
moving target search�
negotiated search�
parallel search for insincere agents�
plan combination search�
real�time A��
real�time bidirectional search�
real�time�multiagent search

second�price sealed�bid �Vickrey� auction�
�
�� ���

seeing�it�to�that� ��

self�interested agents� 

�

semantics� ��� ��� ���

sentential approaches to BDI
concepts� ���

Shapley value� ���� ���

simulation� ���

sincere voting� ���� ���

situated automata� ��

situatedness� ���

situation recognition� ��

situation�action rules� �	

SLOWH mechanisms� 	


Soar� ���
see also Multiagent Soar�
Plural�Soar� TAC Air Soar

social ability� �� ���

social choice� ���

social commitments� 

� �� ���

social concepts� ���
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social convention� 	�

social dependence� 



social knowledge� ���

social laws� 
��� ���

social level� ���

social primitives� ��� ���

social welfare� ���� ��

software agents� ���

software assistent� ���

Softbot� ���

Space Shuttle� ��

space�time diagram� ��
� ���� ���

Spawn� ���

speculation in markets� ��	

speech act� ��� 
��� ��� ���

speech act theory� ���

sparse certi�cate� ��

splitting algorithm� ���� ���

stability� ��� ���

static environments� ���

STEAM� ��

storage complexity� ���

strategic bargaining� ��
� ���

strategic voting� ���

strategy� ��
� ���
see also dominant strategy

strictly declarative modeling
language� �
� ���

STRIPS operator� 
��� ���

strong Nash equilibrium� ��
� ���

subgame perfect Nash equilibrium� ��

subsumption architecture� �	� ���

subsumption hierarchy� �	

Sugarscape� �� ���

supply chain� �	

swap �S� contract� ��

SWARM� ��� �� ���

symbolic representation� ��

synchronization� ���

synchronizer� ���

syntax� ��� ���

T

TAC Air Soar� �� 
�� 
�� ���

TAEMS� 
�� �� 
�� ���

task� ��

task accomplishment� 
��� ���

task allocation� 
��� ���

task decomposition� 		� 
��� 
�
� ���

task distribution� 		

task sharing� 
��� ���

team� ��� ���

team learning �theory of�� �	


team plan� 
��� ���

teleo reactive programs� ��

TELESCRIPT� ��� �� ���

temporal logic� �	� �� ���

termination detection� ���� ���� ���

TFM�CAA� ��

theorem proving� see complexity of
theorem proving� decision making as
theorem proving� deduction rules�
model checking

tic�tac�toe� 
	


TMS� see truth�maintenance system

ToH� see Tower of Hanoi

top�down execution� ��

top�down route� �

TOP�MODELER� ���

TOURINGMACHINES� �� ���

Tower of Hanoi� 
��� ���

tracing algorithms� ���

TRACONET� ��� ���

tra�c management� ���

transfer line� 	�

truthful voting� ���

truth�maintenance system �TMS�� 
��

two pass control� ��

two�player game� 
��� 
	
� ���

U

uni�ed negotiation protocol� 
��

UNITY agent� �
�

universal plans� ��

user agents� ��

user interface agents� ���� ���

V

vacuum cleaning world application�
��� �	�� ���

VDT� see Virtual Design Team

veracity� ���



Subject Index ��


vertical layered agent architectures� �


Vickrey auction� �
�

video conference tools� ��� ��

Virtual Design Team �VDT�� ��� �� ���

��



� 
�� 
�� ���

virtual enterprise� �	

voting� ���� ���
see also sincere voting� truthful voting�
insincere voting� strategic voting

Voyager� �

� ���

W

Walras� ���� ���� �
� �� ���

Watchdog� ���

well�founded knowledge base� 
��

whiteboard� ��
� ���

Windows� ���

work�ow systems� ���� ��

work�ow management system� ���

wrapper� ���

WWW� ���� ��	� ��� ���

WC� ���

X� Y� Z

Z speci�cation language� ��

Zone logic� 	�


