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refer to glossary entries.

_ Misc.

0-level agent, 275, 292
1-level agent, 276, 292
2-level agent, 276, 292
8-puzzle, 165, 180
8-queens, 165, 168

A

AAIS, 302, 303, 311, 583
AARIA, 393, 412
ABS, 410, 413
ADE, 411
abstract architectures for agents, 36
accessible environments, 30, 583
AC4 algorithm, 563
ACDS, 388
ACE learning algorithm, 270
ACL, 583
ACT, 150, 583
ACTION, 302, 303, 304, 307, 311,
312, 583
active objects, 35
Actor, 505, 508, 510, 513, 583
Actor configuration, 510
Actor Foundry, 532
ActorSpace, 530, 583
adaptation, 583
see also learning
ADE, 411
ADEPT, 397

ADS, 396
AGE learning algorithm, 271
agent, 2, 27, 83, 506, 583
see also O-level agent,
1-level agent, 2-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
Agent0 programming language, 67, 584
agent architecture, 30, 584
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, 54
agent oriented programming, 67, 532, 584
agent programming languages, 66
agent skeletons, 357
agent societies, 111
agent technology standards, 408
AGENTSPEAK(L) programming
language, 70
AgentTcl, 533
Aglet, 411
all-pay auction, 213, 584
alpha-beta pruning, 193
AMROSE, 396
anonymous network, 540
anytime algorithm, 235
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applications for multiagent systems, bargaining, 220, 585
6, 377 see also axiomatic bargaining,
see also multiagent block pushing, strategic bargaining
multiagent package delivery, BDI agents, 585
Distributed Delivery, . BDI architecture, 54, 349, 585
d}str}buted meeting scheduling, BDI concepts, 342, 585
distributed sensor network

BDI interpreter, 350, 351, 354

tablish t
etabishent, behavior language, 585

distributed vehicle monitoring,

Mars explorer scenario, behavior-based layer, 65

multiagent foraging, behavioral equivalence, 38

Tower of Hanoi, belief, 43, 343, 352, 585

vacuum cleaning world application belief maintenance, 107
appointment scheduler, 437 belief network, 540
APRIL programming language, 70 Belief-Desire-Intention [...], see BDI [...]
acquaintance models, 470, 484, 493 benevolence, 585
arc consistency, 562 binary protocol, 205, 585
Archon, 367, 396 blackboard, 585
Arrow’s impossibility theorem, 205, 58/ blackboard architecture, 132, 585
Artificial Intelligence (AI), 4 blackboard system, 103
ARTIMIS, 366 block pushing, 293, 585
asynchronous backtracking, 173 body, 585
asynchronous communication, 541 Borda protocol, 206, 585
asynchronous dynamic programming, 181 bounded rationality, 304
asynchronous search, 167 bringing-it-about, 348
asynchronous search algorithm, 58/ broadcast/convergecast, 573, 586
asynchronous weak-commitment search, bottom-up activation, 65

176 bottom-up route, 5
attributes for multiagent systems, 3
auction, 211, 584

see also all-pay auction, —C

correlated values auction,

common values auction, calculative rationality, 47

descending auction, Carnot, 367

Dutch auction, case grammar, 402

English auction,
first-price open-cry auction,
first-price sealed-bid auction,
private values auction,
second-price sealed-bid auction,
Vickrey auction

autonomy, 2, 29, 387, 584 centralized learning, 261

Awerbuch’s depth-first search, 546 centralized planning, 139
CFG, see Characteristic Function Game

challenging issues for multiagent

case theory, 586
case-based reasoning, 283

categories of multiagent learning,
261
centralized intelligence, 539

axiomatic bargaining, 220, 584

systems, 5
B characteristic behaviour of agents, 37
Characteristic Function Game (CFG), 586
background concepts of logic, 332 characteristics of multiagent systems, 3

backtracking, 568 Chautauqua, 442
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classification, 464, 482, 485, 492,
494, 498
classifier systems, 267
cluster (C) contract, 235, 586
coalition, 586
coalition formation, 241, 586
coalition structure generation, 242, 586
coalition-proof Nash equilibrium, 241
COALITION-STRUCTURE-SEARCH,
245, 586
cognitive concepts, 342, 348, 349, 586
cognitive primitives, 342, 586
coherence, 84, 586
collaboration, 427, 586
collaborative learning, 291
collaborative technology, see groupware
commitments, 97, 587
see also psychological commitments,
social commitments
common knowledge, 251, 332, 587
Common Object Request Broker
Architecture (CORBA), 9, 408, 587
common values auction, 211, 587
communication, 360, 587
see also asynchronous communication,
learning and communication
communication complexity, 541, 543, 587
communication model, 435
communication protocol, 86
communityware, 587
competence, 121, 587
competition, 2, 587
complexity of theorem proving, 47
Computer Supported Cooperative Work
(CSCW), 427, 443, 587
computational economics, 110, 587
computational linguistics, 360
Computational Organization Theory
(COT), 299, 302, 307, 319, 323, 587
concrete architectures for agents, 42
Concordia, 588
Concurrent METATEM, 67, 365, 588
concurrent programming, 505
conference model, 435
CONGOLOG system, 48, 365
connection problem, 101, 588
connectivity certificate, 552
consistency algorithm, 172
consistent snapshot, 560

611

constraint propagation, 387, 588
constraint satisfaction problem, 165,
168, 562, 568, 588
see also Distributed Constrained
Heuristic Search, Distributed
Constrained Satisfaction Problem
content language, 150, 588
contingency contract, 239, 588
contingency planning, 151
continuation, 509
continuous environments, 31
contract, 235, 236, 239, 240
contract net, 233
contract net protocol, 100, 127, 588
control, see one pass control,
two pass control
conventions, 97, 588
conversation, 588
COOL, 413, 532
cooperation, 2, 33, 83, 99, 113, 588
cooperative planning, 140, 588
cooperative planning layer, 65
cooperative protocol, 589
cooperative state-changing rules, 153, 589
coordination, 2, 83, 97, 356, 357,
358, 359, 526, 527, 589
coordination model, 433
coordination problem, 466, 493, 496
coordinator, 431, 436
CORBA, see Common Object Request
Broker Architecture
core, 249, 589
CORP, 302, 303, 307, 310, 311,
314, 589
correlated values auction, 211, 589
COSY, 365
COT, see Computational Organization
Theory
credit-assignment problem, 264, 589
CSCW, see Computer Supported
Cooperative Work
CSP, see Constraint Satisfaction Problem
cultural transmission, 302, 303, 589

D

DALI, see Distributed Artificial Intelligence
DAIT system, 4
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DARES, 137, 589

database, 43

DCHS, see Distributed Constrained
Heuristic Search

DCSP, see Distributed Constrained
Satisfaction Problem

DD, see Distributed Delivery

decentralized learning, 261

decision making (distributed, rational),
590

decision making as theorem proving, 42

decision support, 459, 461, 472, 488

decision support system (DSS), 590

deduction rules, 43

deliberative, 55, 590

deliberative architecture, 590

deontic logic, 336

DEPNET, 366

descending auction, 212, 590

design-to-time algorithm, 247, 590

DESIRE, 368, 406

desires, 343, 590

deterministic environments, 30, 590

developmentment tools (for agent-based
systems), 410

DFG learning algorithm, 270

dfs property (of a rooted spanning
tree), 548

diagnosis, 475, 480, 485, 487, 494

dialogue, 590

discrete environments, 31, 590

dissipative field, 387, 590

distraction, 132, 590

Distributed Artificial Intelligence (DAI),
1, 4, 591

distributed breath-first search, 550

distributed computation, 539

Distributed Constrained Heuristic Search
(DCHS), 133, 144, 591

Distributed Constrained Satisfaction
Problem (DCSP), 591
see also constraint satisfaction

Distributed Delivery (DD), 123, 591
see also multiagent package delivery

distributed depth-first search, 544

distributed hierachical planning, 145, 591

distributed meeting scheduling, 138, 591

distributed planning, 139

distributed problem solving system, 4

Distributed Sensor Network Establishment
(DSNE), 123, 591

Distributed Vehicle Monitoring (DVM),
123, 591

dMars, 57, 365, 412

d-Muse, 413

dominant strategy, 203, 591

Dooley graph, 406

DOOM, 453

DSNE, see distributed sensor network
establishment

DSS, see decision support system

Dutch auction, 212

DVM, see Distributed Vehicle Monitoring

dynamic environments, 30

dynamic logic, 337, 591

—E

echo algorithm, 551, 591

economic rationality, 106, 111

EDI, see Electronic Data Exchange

effectoric capability, 30

election, 540

electronic commerce, 201

Electronic Data Exchange (EDI), 380, 591

emergency management, 478

emergent behavior, 48

encapsulation, 34

energy management, 478

English auction, 212

ensemble, 518, 522, 592

environments, 3, 29, 81, 592

episodic environments, 30, 592

equilibrium, see general equilibrium,
Nash equilibrium

equivalence, 511

ESPRIT, 592

evolution of agents, 54

execution context, 522

expert systems, 36

explanation based learning, 280

__F

FA/C, see Functionally Accurate
Cooperation
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favor relations, 149, 592

feedback, 263, 592

filtered search, 509, 514

filtering algorithm, 172

FIPA, 9, 408, 592

first-price open-cry (English) auction,
212, 592

first-price sealed-bid auction, 212, 592

flexible, 2

flexible autonomous action, 32

focal points, 157, 592

functional systems, 32

Functionally Accurate Cooperation
(FA/C), 131, 592

G

game tree, 191

garbage can, 302, 303, 307, 308,
318, 592

general equilibrium, 224, 592

Gibbard-Satterthwaite impossibility
theorem, 208, 592

Global Currency Unit (GCU), 519

GM paint shop, 396

goal activation, 66

goal graph, 97

goals, 343, 352, 593

GOLOG, 365

gradient field, 51

Grafcet, 593

graph exploration, 544

group, 593

group agents, 436

group critic, 437

group decision support systems, 425

group intentions, 363, 593

group know-how, 363

groupware, 426, 448, 593

groupware taxonomy, 447

GROVE, 430

Groves-Clarke tax mechanism, 208

___H

head, 593
heterarchy, 387, 593

613

hierarchical behavior-space search,

145, 593
hierarchy, 387, 593
histories, 37
HITOP-A, 302, 303, 307, 311, 593
horizontal layered agent architectures, 61
host, 507, 514, 517, 522, 593
hybrid approaches to BDI concepts, 593
hyper-resolution, 172
hypothesis generation, 568

1

IBIS, 430, 593
illocution, 593
inaccessible environments, 30
indistinguishable states, 39
individual knowledge, 469
individual rationality, 203, 234
industrial aspects of agent
technology, 377
inductive learning, 291
industrial life cycle, 381
information agents, 593
InfoSleuth, 531
inherent distribution, 7
inherent complexity, 7
inhibition relation, 49
insincere voting, 207, 594
intelligent, 2
intention reconsideration, 55
intention stack, 60
intentions, 55, 594
see also joint intentions,
group intentions
interaction, 2, 594
interaction analysis, 143, 59/
interaction protocol, 96, 526, 59/
inter-agent credit-assignment problem,
264, 594
interface agents, 594
internal state, 594
internet, 448, 594
INTERRAP, 63, 594
intra-agent credit-assignment problem,
264, 594
introspection, 59/
IRMA, 61, 59/
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ISCM, 392, 393
issue-based information system, 595

—J

JAAPI, 411, 595

Java programming language, 34, 532, 533
job shop, 381, 595

joint action, 98

joint intentions, 362

K

k-consistency, 172
KEE, 413
keepers, 429
KIF, see Knowledge Interchange Format
know-how, 346, 595
see also group know-how
knowledge, 309, 343, 595,
see also common knowledge,
individual knowledge,
logically consistent knowledge base,
neighborhood knowledge,
social knowledge,
well-founded knowledge base
Knowledge Interchange Format (KIF),
89, 92, 409, 595
knowledge level, 595
Knowledge Query and Manipulation
Language (KQML), 88, 128, 532, 595
Knowledge Sharing Effort (KSE), 9, 595
knowledge theory, 41
knowledge-based system, 462, 463, 481
KnowledgeCraft, 413
KQML, see Knowledge Query and
Manipulation Language
KSE, see Knowledge Sharing Effort

L

layer, see behavior-based layer,
cooperative planning layer,
horizontal layered agent architectures,
layered architectures,
local planning layer,
vertical layered agent architectures
layered architecture, 595

learning, 259, 596
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, 281

learning feedback, 263, 592

learning real-time A*, 184

legacy system, 596

leveled commitment contract, 240, 596

lexically minimal simple path, 549

life cycle (industrial), 381, 596

link, 540

linkages (in an organization), 304, 310,
596

limited rationality, 167

LMS, 393

local connectivity, 552

local planning layer, 65

locution, 596

logic, 596
see also background concepts,
deontic logic, dynamic logic,
modal logic, predicate logic,
propositional logic, temporal logic

logic-based agents, 42

logical deductions, 42

logical omniscience, 348

logically consistent knowledge base, 107

loop cutset, 570

Lotus notes, 452

lying auctioneer, 215

M

MACE, 320, 321, 531, 596

maDes, 367

management, see emergency
management, energy management,
traffic management, workflow
management system

manufacturing resource planning
(MRP), 597

market environments (learning in), 275
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market mechanisms, 100, 109, 224

Mars explorer scenario, 51

MAS, see Multiagent System

MBone, 446

means-ends reasoning, 55

mental attitude, 596

merging algorithm, 245, 596

message, 505, 508, 510, 596

message types, 85

message-passing, 505, 508, 513, 541, 596

meta-level organization, 154, 596

Metra scheduling system, 392

macro level, 5

micro level, 5

micro-macro problem, 5

migration, 506, 513, 514, 515, 517, 597

minimax procedure, 192

mobility, 506, 513, 514, 516, 597

modal approaches to the BDI concepts,
597

modal logic, 335, 597

model checking, 349

moving target search, 185

MRP, see manufacturing resource
planning

multiagent block pushing, 293, 585

multiagent contract, 235, 597

multiagent environments, see environments

multiagent foraging, 293, 597

multiagent learning, 259, 260, 597
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, 116, 294
see also Distributed Delivery

multiagent planning, 100

Multiagent Soar, 312, 322, 597
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Multiagent Systems (MASs), 1, 2, 79, 201,
506, 597
see also applications for multiagent
systems, attributes of multiagent
systems, challenging issues for
multiagent systems, characteristics
of multiagent systems

multiaspect groupware, 442

multiprocessor computers, 543

multi-stage negotiation, 597

multistrategy learning, 291

murmuring, 138, 597

MUSE, 413

mutual belief, 362, 597

mutual selection, 130, 597

MYCIN, 36

N

naming, 530

Nash bargaining solution, 220, 597

Nash equilibrium, 203, 597
see also coalition-proof Nash
equilibrium, strong Nash equilibrium,
subgame perfect Nash equilibrium

negotiated search, 133, 141, 598

negotiation, 104, 598

neighbor, 540

neighborhood knowledge, 540

network (organizational), 304, 310, 598

networked intelligence, 539

Newtonian price tatonnement
algorithm, 228, 598

NII, 598

NIIIP, 408, 598

NOAH, 145

node, 540

nogood, 172

non-deterministic environments, 30

non-episodic environments, 30

0]

observation-based plan coordination,
157, 598

Oject Management Group (OMG), 533

object-oriented programming, 34

objects, 34



616

Subject Index

OCSM-contract, 236, 598

Odyssey, 598

OEM, 598

OMG, see Object Management Group

one pass control, 62

ontolingua, 598

ontology, 94, 361, 598

ontology sharing problem, 599

open system, 599

opponent modeling, 278, 279, 292

ORGAHEAD, 302, 303, 317, 318, 599

organization, 100, 599

organizational adaptation, 304, 599

organizational concepts, 306

organizational consultant, 303, 311,
599

organizational design, 299, 306, 310, 599

organizational intelligence, 304

organizational learning, 291

organizational role (learning of), 272, 273

organizational structure, 135, 310, 362,
599

original (O) contract, 235, 599

OSI, 599

P

PACT, 388, 599

PARC thermal market, 397

Pareto efficiency, 202, 599

parallel search for insincere agents,
247, 600

partial global planning (PGP), 153, 600

partial order planner, 139, 600

partitioning (for multiprocessor
computers), 568

path-finding problem, 165, 179, 600

PENGI system, 54

perception, 38

performative, 87

perlocution, 600

personal assistant, 600

Petri net, 600

PGP, see partial global planning

PID control loop, 395

PIM, 407

PLACA programming language, 70, 365

plan combination search, 144, 600

plan elaboration, 64
plan merging, 142, 600
plan schemas, 64
plan synchronization, 143, 600
planning, 66, 600,
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, 64
Plural-Soar, 303, 310, 314, 316, 600
plurality protocol, 205, 601
pragmatics, 84, 601
PREP, 429
pre-conditions, 32
predicate logic, 335, 601
prediction, 464, 492
price-taking assumption, 229, 601
private values auction, 211, 601
price tatonnement algorithm, 227, 601
see also Newtonian price tatonnement
algorithm
principle of optimality, 181
Prisoner’s dilemma, 204
pro-active, 32, 601
probe algorithms, 560
problem solving, 121, 601
problem solving method, 463
procedural knowledge, 47
procedural reasoning system, 352, 365
programming, see agent
oriented programming,
agent programming languages,
Agent0, AGENTSPEAK(L), APRIL,
asynchronous dynamic programming,
Concurrent METATEM,
object-oriented programming,
teleo reactive programming,
TELESCRIPT, Java, PLACA
propositional logic, 334, 601
protocol, 150, 201, 601
see also binary protocol,
Borda protocol,
communication protocol,
contract net protocol,
cooperative protocol,
interaction protocol,
plurality protocol
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PRS, see procedural reasoning system
psychological commitments, 345, 601
purely reactive agents, 38

purely reactive environments, 33

—Q

Q-learning, 267

QUAKE, 453

quantity-based algorithms, 228, 601
QuestMap, 430, 601

R

RAPPID, 388
rate of world change, 57
rational, 2, 602
see also calculative rationality
economic rationality,
individual rationality,
limited rationality
reactive, 32, 602
reactive action packages, 54
reactive architecture, 48, 602
reactive layer, 63
real-time A*, 184
real-time bidirectional search, 187
real-time multiagent search, 190
real-time search, 224
reflection, 507, 523
relaxation algorithm, 549
reinforcement learning, 266, 268,
270, 291
remote creation, 515, 516, 602
replication, 524
resource distribution, 544
resources, 507, 517, 520, 602
result sharing, 131, 602
result synthesis, 124, 602
reusable plan, 152
revelation principle, 207, 602
revenue equivalence, 214, 602
role, 602
role-playing, 404
Rubinstein bargaining model, 221, 602
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S

scheduling, 66

SDML, see strictly declarative modeling
language

search, 165, 602
see also alpha-beta pruning,
asynchronous backtracking,
asynchronous search,
asynchronous search algorithm,
asynchronous weak-commitment search,
Awerbuch’s depth-first search,
COALITION-STRUCTURE-SEARCH,
constraint satisfaction problem,
distributed breadth-first search,
distributed constrained heuristic search,
distributed depth-first search,
filtered 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,
212, 603

seeing-it-to-that, 348

self-interested agents, 112

semantics, 84, 360, 603

sentential approaches to BDI
concepts, 603

Shapley value, 250, 603

simulation, 402

sincere voting, 205, 603

situated automata, 54

situatedness, 603

situation recognition, 66

situation-action rules, 49

SLOWH mechanisms, 391

Soar, 603
see also Multiagent Soar,
Plural-Soar, TAC Air Soar

social ability, 32, 603

social choice, 205

social commitments, 113, 363, 603

social concepts, 603
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social convention, 98 task allocation, 124, 605
social dependence, 113 task decomposition, 99, 124, 141, 605
social knowledge, 470 task distribution, 99
social laws, 152, 603 task sharing, 124, 605
social level, 603 team, 362, 605
social primitives, 362, 603 team learning (theory of), 291
social welfare, 202, 235 team plan, 152, 605
software agents, 603 teleo reactive programs, 54
software assistent, 603 TELESCRIPT, 70, 533, 605
Softbot, 603 temporal logic, 69, 338, 605
Space Shuttle, 365 termination detection, 556, 567, 605
space-time diagram, 541, 560, 603 TFM-CAA, 366
Spawn, 604 theorem proving, see complexity of
speculation in markets, 229 theorem proving, decision making as
speech act, 87, 106, 360, 604 theorem proving, deduction rules,
speech act theory, 60/ model checking
sparse certificate, 553 tic-tac-toe, 191
splitting algorithm, 246, 604 TMS, see truth-maintenance system
stability, 203, 247 ToH, see Tower of Hanoi
static environments, 604 top-down execution, 65
STEAM, 366 top-down route, 5
storage complexity, 542 TOP-MODELER, 605
strategic bargaining, 221, 60/ TOURINGMACHINES, 63, 605
strategic voting, 207 Tower of Hanoi, 122, 605
strategy, 201, 604 tracing algorithms, 557

see also dominant strategy TRACONET, 237, 605
strictly declarative modeling traffic management, 488

language, 321, 602 transfer line, 395
STRIPS operator, 142, 60/ truthful voting, 205
strong Nash equilibrium, 241, 604 truth-maintenance system (TMS), 107

subgame perfect Nash equilibrium, 203
subsumption architecture, 49, 604

two pass control, 62

two-player game, 165, 191, 606
subsumption hierarchy, 49

Sugarscape, 303, 60/

supply chain, 379 — U

swap (S) contract, 235

SWARM, 322, 323, 604 unified negotiation protocol, 106

symbolic representation, 42 UNITY _agent, 412

synchronization, 60/ universal plans, 54

synchronizer, 527 user agents, 438

syntax, 84, 604 user interface agents, 484, 487
T \%

TAC Air Soar, 303, 310, 312, 605 vacuum cleaning world application,

TAEMS, 138, 303, 316, 605 45, 294, 606

task, 463 VDT, see Virtual Design Team

task accomplishment, 124, 605 veracity, 606
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vertical layered agent architectures, 61
Vickrey auction, 212
video conference tools, 434, 435
Virtual Design Team (VDT), 302, 303, 307,
310,
311, 314, 315, 606
virtual enterprise, 379
voting, 204, 606
see also sincere voting, truthful voting,
insincere voting, strategic voting
Voyager, 411, 606

Y\

Walras, 225, 228, 231, 233, 606
Watchdog, 606

well-founded knowledge base, 107
whiteboard, 441, 606

Windows, 407

workflow systems, 425, 432
workflow management system, 606
wrapper, 606

WWW, 446, 449, 532, 606

W3C, 606

X, Y, Z

Z specification language, 368
Zone logic, 396
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