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EXPTIME, 401
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NPMV, 406
PSPACE, 402–404
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⊗nc, 303
⊗pg, 303

AB, 146
AC, 158
AS, 147, 148, 150–152, 154–156, 160
BS, 226
BP , 225
C, 76
F , 76
S, 76
T , 76
conc, 147, 156, 168
Semfeas, 219
Semrat , 219
Semreas, 219
�-node, 41
AppPP,OS (PS), 308
AppP,OS (S), 174
AP,OS (S), 190
TPAP,OS , 189
TP,OS , 190, 191
TPP,OS , 314, 315
redBS(BP,OS ), 242
℘

(as graph mapping), 41
Sext, 230, 242, 246, 247
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Java, 117
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IMPACT , 242
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map, 225
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SH, 42
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Verbs, 39, 39
autoPilot, 145, 157, 163, 169, 170, 330, 334, 339,

340, 392
clock, 168, 170
credit, 141, 166, 169
gps, 145, 158, 165, 170
ground control, 330, 332, 334, 335, 339, 344, 348,

349, 355, 356, 359, 363, 392
oracle, 345
plant, 162, 169, 195
profiling, 145, 158, 165, 169
radar, 344
saleNotification, 166, 170
salesMonitor, 168
satellite, 141
shipping, 162, 169
supplier, 144, 151, 157, 161, 162, 168, 176
terrain, 163, 169, 171, 209
truck, 141
CFIT, 145, 157, 163, 169, 170, 330, 332, 351
Info(·), 229
CFIT*, 345
STORE, 145, 158, 165, 169
CHAIN, 144, 149, 151, 157, 161, 168, 175, 176, 178,

180, 184
3SAT, 402

A
AP,OS (S), 190
a part(χ), 223
AB, 146
AC, 158
ACCESS, 13, 36
ACT(γ ), 221
ACT(
), 220
action

delayed, 11, 14
strongly safe, 475

action atom, see atom, action 143
action atoms

compatible, 213
action base, see base, action 146
action closure, see closure, action 174
action code, 143
action consistency, see consistency, action 173

for map, 231
of PS, 309

action constraint, see constraint, action 157
action constraint satisfaction, see satisfaction, action

constraint 158
action events, 333
action execution, 147
action policy, 32, 34, 35
action rule, 160, see rule, action 160

action secure distortion policy, see distortion, policy,
action secure 344

action status atom, see atom, action status 160
actions, 33
ACYCLIC, 401
Add, 143
adminImpact, 117–119, 122
agent, 29

airplane, 13
autoPilot, 8, 10, 11, 17, 19, 20, 22, 32–34, 145,

157, 163, 169, 170, 330, 334, 339, 340, 392
clock, 168, 170
content determination, 6
coordination, 210
credit, 5, 8, 31, 141, 166, 169, 329
enemy vehicle, 209
gps, 9, 10, 17, 32, 63, 145, 158, 165, 170
ground control, 330, 332, 334, 335, 339, 344,

348, 349, 355, 356, 359, 363, 392
helicopter, 210
interface, 6
inventory, 12
location, 9, 11
locERCTotals, 519, 524, 525
locTotals, 519–521, 524
oracle, 345
plant, 13, 14, 18, 21, 30, 36, 162, 169, 195
product database, 5
profiling, 5, 8, 17, 19, 31, 34, 46, 145, 158, 165, 169
radar, 344
regular, 493
saleNotification, 6, 166, 170
sales, 17
salesMonitor, 168
satellite, 9, 32, 35, 57, 141
shipping, 13, 162, 169
supplier, 13, 14, 18, 22, 32, 36, 144, 151, 157, 161,

162, 168, 176
tank, 18
terrain, 9, 35, 40, 163, 169, 171, 209
tracking, 210
transportation, 14
truck, 13, 19, 141
weakly regular, 477

Agent-0, 204
agent action security function, see function, agent

action security 339
agent applications, 2

data integration agents, 1
mobile agents, 2
monitoring interestingness, 2
personalized visualization, 2
software interoperability agents, 2

agent approximation, see approximation, agent 358
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agent approximation program, see approximation,
agent, program 382

agent architecture, 19
deliberative, 51
hybrid, 51
reactive, 51

agent consequence relation, see relation, agent
consequence 335

agent decision cycle algorithm, 168
agent decision making, see decision making, agent 17
agent program, 143, 161, 167, 171, 172, 174,

177–185, 187–190, 193, 194, 197, 198,
202, 203, 205

b-bounded, 492
b-regular, 492
deontically stratifiable, 474
probabilistic, 304
regular, 186
weak regular, 475

agent secrets function, see function, agent secrets 339
agent state, 333, 334, 368, 396
Agent-0, 19
agentize, 3, 21, 529
AgentTable, 45, 61, 122
annihilator, 303
annotated ccc

satisfaction of an, 307
annotation item, see item, annotation 304
AppP,OS (S), 174
AppBP,O(BS), 234
apply, 97, 98
apply, 97
approximate

condition, 353
consequence relation, 356, 357, 358, 372
current history, see history, approximate current 351
data security, 331, see security, data, approximate 359
fact language, 352, 372, 377
facts, 372, 384
history, see history, approximate 354
language, 353, 356, 358
secrets, 356, 358, 372
secrets, correctness, 356
security check, 331, 348, 349, 359, 361, 365
state, 354, 355
state function, 354, 354, 361

approximation
agent, 358, 363, 372, 391

program, 369, 382, 384
static, 364

compact, 361, 362
current history, 358
history, 365, 373, 374
possible history, 350

rule
consequence, 372
history, see history, approximation rule 372
secrets, 372
state, 372

AS, 147, 148, 150–152, 154–156, 160
associativity, 303
atom

action, 143, 143, 160
action status, 160, 160, 171, 172, 174, 176,

181, 192
code call, 160

attributes
service description, 53

automaton
finite state, 19

B
�, 463
backtracking, 416
base

action, 146, 148, 154, 155, 159, 168, 172, 193, 195,
197, 202, 203

base language, 22
base types, 97
BBTa, 216
BConda(h), 223
BDI, 17, 19
BDI-agents, 204
Ba(b, χ), 213
BTa

as distinguished datatype, 226
BAt1(a, b), 213
BAti (a, b), 214
BLa

i , 214
BLiti (a, b), 214
BLit∞(a, b), 215
belief

atom, 212, 213, 382
languages

of level 0, 214
of level 1, 214

literal, 213
nested, 214
of level 1, 213

semantics table, 212, 217
table, 212, 221

basic, 212, 216
compatibility, 247

belief data structures, 209
belief formulae

general, 215
belief semantics table

probabilistic, 324
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belief status set
action closed, 233
deontically closed, 232

belief table
probabilistic, 324

belief-semantics table, 211
beliefs, 7, 8, 10, 11, 14, 32, 35
BSemTa

as distinguished datatype, 226
binding pattern, 463, 464–466

ordering on, 464
binding term, 463
bistructure, 490, 490
BLa

∞, 244
bottomline, 303
BP , 225

reduct of, 242
BTa : B-proj-select(r, h, φ), 222
BS, 226
BSemTa, 217
BSemTa : select(agent, =, h)

as distinguished datatype, 226
BTa : B-proj-select(r, h, φ)

as distinguished datatype, 226
BTa, 221

C
C, 76
conc, 147, 156, 168
Carnot, 105, 107
causal dependency, see dependency, causal 357
CCC(γ ), 221
CCC(
), 220
cd(·, ·), 58
cf, 195, 196
CFT, 471
C-hard, 402
class, 117

hierClass, 117
tableClass, 117
thesClass, 117

closure
action, 174, 175, 181, 200

of BS, 234
relatived, 189
relativized, 188

deontic, 174, 175, 181, 200
of BS, 233

CNF, 402
coalition formation, 18
code call

probabilistic, 297
software, 159

code call condition
annotated, 304
compatible, 213
history, 374, 377, 382

code calls
basic, 229
extended, 209, 229, 243

coherence
local, see local coherence 236

COINS, 21, 74
COM, 115, 116
commutativity, 303
compact approximation, see approximation,

compact 361
compact version, 362
comparison constraint, see constraint, comparison 373
compatibility, 237

with BSemTa, 231
with BTa, 231
wrt BSemTa, 238
wrt BTa, 237

compatible history, see compatible, history 342
complete, 402
completeness, 402, 405
complexity classes

deterministic, 401
component

strongly connected, 494, 494
ConGolog, 205
concurrency

notion of, 147, 156, 168
strongly safe, 477
weak, 156

concurrent execution, 142, 148
full, 150, 151, 156
sequential, 150, 150, 151
weak, 148, 149–151

condition
belief, 222, see condition, belief 222, 223, 231, 243
history, see history, condition 370

condition correspondence relation, see relation,
condition correspondence 353

conflict free, 469
conflict freedom

test, 470
conflicting modalities, 467
consequence approximation rule, see approximation,

rule, consequence 372
consistency

action, 173, 175, 178
for BS, 231

deontic, 173, 175, 177, 178
for BS, 231

state, 175
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constraint
action, 143, 157, 158, 159, 168, 171, 186, 197, 200,

203
comparison, 373
history, 373, 375, 377, 382
integrity, 142, 147, 159, 168, 171, 175, 178, 179, 185,

190, 191, 202, 203
prerequisite-free, 487
pure history, 373, 374, 382

contract net, 18, 207, see net, contract 288
correct distortion, see distortion, correct 346
correct overestimations, see overestimations, correct

357
correct underestimation, see underestimation, correct

357
cost function, 195

weak/strong monotonic, 196

D
heterogeneous, 15
data complexity, 409
data security, see security, data 343
Datalog, 16
dbImpact, 117–119, 122

db create, 120, 128
db getAgentInfo, 121, 130, 138, 139
db getAgents, 121, 130, 139
db getAgentTypes, 121, 130, 139
db getServicesToDelete, 121, 131
db getServices, 121, 131
db init, 117, 120, 122, 128, 137, 138
db insertAgent, 121, 131, 139
db insertService, 122, 132, 140
db quit, 120, 122, 128
db removeAgent, 121, 132
db removeAllServices, 122, 133
db removeId, 122, 132
db removeService, 122, 132
hier create, 119, 123
hier emptyId, 119, 124, 136
hier firstId, 119, 124, 136
hier flush, 120, 127
hier getKids, 119, 125, 134
hier getNames, 119, 125, 133, 134
hier getNodeId, 120, 126, 134, 140
hier getParent, 119, 125, 134
hier getPath, 120, 126, 135–138
hier getRoots, 119, 124, 125, 133
hier init, 117, 119, 122, 123, 133, 134,

137, 140
hier insert, 120, 126
hier lastId, 119, 124, 136
hier quit, 119, 122, 124
hier remove, 120, 127

hier search, 119, 125, 135, 136
hier setCosts, 120, 126
query distance, 121, 129
query findSource, 121, 130, 137
query nn, 121, 129, 137
query range, 121, 129, 138
tcp echo, 119, 123
tcp exit, 119, 123
thes getCategories, 120, 127, 135
thes getSynonyms, 120, 128, 136
thes init, 117, 120, 122, 127, 135, 137
thes quit, 120, 122, 127

decision making
agent, 17

decision policy, see policy, decision 22
decision problem, 400, 400, 401–403, 405,

407, 460
degrees of cooperation, 346
Del, 143
delayed action, see action, delayed 14
deontic closure, see closure, deontic 174
deontic consistency, see consistency, deontic 173

for map, 231
of PS, 309

dependency
causal, 357

derivation
resolvent, 375

dG, 60
DISCO, 106
distance

(between nodes), 42
function, 42, 49

distance function, 58, 61
composite, 58, 58, 59, 61

distortion
action secure, 344
contact, 341
correct, 346
data, 341
data secure, 344, 347
degree of, 345
function, see function, distortion 338
maximally cooperative, 338, 347, 391
policy, 340, 341, 343, 346, 366, 390

action secure, 344
secure, 347

secure, 344, 345
security-preserving, 338
service, 338, 397
statically secure, 390

Distributed Problem Solving, 52
distribution

probability, 297
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E
efficiently computable, 399
execution

weakly concurrent, 410
expressiveness, 222
EXPTIME, 401
EXPSPACE, 401
Sext, 242, 244, 246, 247
extended code calls, 229

F
F , 76
fact correspondence relation, see relation, fact

correspondence 352
fact language, 333, 335, 351, 372

approximate, see approximate, fact language 352
feasibility

local, 247
feasible belief status set, see status set, belief, feasible

238
feasible execution triple, 146, 147, 148,

150 –152, 154
feasible probabilistic status set, see status set,

probabilistic, feasible 311
feasible status set, see status set, feasible 175
find nn, 60, 69, 121

algorithm, 64
ANSTABLE, 61, 64
next nbr, 61, 64
num ans, 61
relax thesaurus, 62
search service table, 61, 64
Todo, 61, 64

finite state automaton, see automaton, finite state 19
finiteness, 465
finiteness property

downward, 466
finiteness table, 463–465, 465, 475, 476, 495,

506, 507
fragments, 23
FSAT, 405
function

agent action security, 339
agent secrets, 339
approximate state, see approximate, state function

354
distortion, 338, 364, 396
service distortion, 340
service request evaluation, 337, 338

G
�[](a), 229
Garlic, 105, 106

graph
weighted directly acyclic, 41

grounded, 241
groundedness

of a probabilistic status set, 311
rational status set, 178
wrt BS, 241

H
h part(χ), 223
hard, 402
hardness, 402, 405
Head-CFT, 470
heterogeneous data, see data, heterogenous 15
history, 332, 334, 335, 340–344, 347, 350, 351, 359,

363, 366, 369, 371, 373, 374
approximate, 354, 358, 361, 369, 372, 377
approximate current, 351
approximation language, 373
approximation rule, 372, 374, 376, 382
code call condition, see code call condition, history

374
compatible, 342
component, 369, 369, 370, 382
condition, 370, 379, 382, 384, 385, 390
constraint, see constraint, history 373
constraint language, 373
correspondence relation, 351
package, 371
possible, 335
update actions, 371

I
identity, 303
IDL, 110
IDLIDL, 114
ignorance, 303
IMPACT server, 117

architecture, 117
handle, 117

induced status set, 227
Info(·), 229
Info(a), see �[](a) 229
Info(·), 230
InfoSleuth, 105
InfoSleuth, 107
input item atom, see item atom, input 55
inputs

service description, 53, 55
integrity constraint, see constraint, integrity 142
intentions, 17
isagent, 3, 29
item, 54

annotation, 304
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item atom
input, 55, 55
output, 55, 55

item list, see list, item 55

J
Java agent, 146

K
KIF, 21, 74

L
languages

logical, 16
layering

canonical, 477, 478, 478, 496, 497
layering function, 472
layers

of an agent program, 473
list

item, 55
literals

action status
conflicting, 468

local
coherence, 236
feasibility, 231

logical languages, see languages, logical 16

M
M3SAT, 152, 154, 402, 420–422, 427, 431, 433, 437,

440, 446–449
map, 225
MapObject, 13
mar, 225
maximally cooperative distortions, see distortion,

maximally cooperative 347
maximum clique, 406
MAXP, 451, 458
mechanisms

bidding, 18
negotiating, 18

mediators, 20
message events, 333
message manager, 31
meta agent program, 209, 212, 224, 225
meta agent rule, 225
metaknowledge, 32, 34–36
metric, 49, 58
MIND, 105
modality ordering, 474
mode realizability, 516
monotonicity, 303

Multi-Agent systems, 52
MULTIBASE, 105

N
name, 143

service description, 31, 39, 53
NASA hierarchy, 68, 69
net

contract, 288, 290
“No”-instance, 401
no-go areas, 35, 57
noun-term, 38, 39, 59
nounID, 46
Nouns, 39

O
ODBC, 16
OLE, 115
ontologies, 72
optimization problem, 405–407, 415, 425, 430, 431,

448, 451
OQL, 16
ORB, 110, 113–115
OTM, 403
output item atom, see item atom, output 55
outputs

service description, 53
overestimations

correct, 357

P
℘

(as a graph mapping), 41
permutation equivalence

renaming, 491
�action

b
(BS), 227

�action
σ (BS), 227

�state
b

(BS), 227
�state

σ (BS), 227
plant, see agent, plant 14
policy

decision, 22
polynomial hierarchy, 403–405, 414, 426, 444, 455,

457, 458
polynomial-time computable, 399, 400, 403, 406, 410,

416, 421, 423, 424, 427, 432, 436, 446, 452, 458
possible history, see history, possible 335
possible history approximation, see approximation,

possible history 350
Pre, 143
Precondition-CFT, 471
preference, 191

strong, 192
weak, 192



Subrahmanian Index April 10, 2000 16:26 Prepared by Sandeep & Raju

578 Index

prefixpoint, 314
proactive systems, see systems, proactive 6
probabilistic agent program, see agent program,

probabilistic 304
probabilistic code call

coherent, 300
probabilistic code call atom, 301
probabilistic code call condition, 301
probabilistic conjunction strategy ⊗, 302
probabilistic state consistency, see state consistency,

probabilistic 310
probabilistic status set, see status set, probabilistic 306
problem reduction, 402
program

agent, see agent program 161
meta agent, 209, 212, 224, 225

program closure
of BS, 235

BTa : proj-select(agent, =, h), 221
PSPACE, 402–404
pure history constraint, see constraint, pure history 373

Q
QBF, 403, 404, 407, 427, 433, 440, 445, 452,

454–456

R
random variable, 297, 299–301, 320, 321
range, 66

algorithm, 66
range, 66, 69, 121

expand, 66
RelaxList, 67
Todo, 66

range computation, 66
range retrieval, 49
rational probabilistic status set, see status set,

probabilistic, rational 311
reactive systems, see systems, reactive 6
reasonable probabilistic status set, see status set,

probabilistic, reasonable 312
reasonable status set, see status set, reasonable 184
recognition problem, 409, 411
Recognition Problem, 412, 413
recognition problem, 414, 415, 420, 422, 425,

428, 431, 433, 436, 445, 448, 450, 452,
455, 457, 458

redBS(BP,OS ), 242
regularity, 475, 480, 484, 493
relation

agent consequence, 335
approximate consequence, see approximate,

consequence relation 356

condition correspondence, 353
fact correspondence, 352, 356
history correspondence, see history, correspondence

relation 351
resolvent derivation, see derivation, resolvent 375
RETZINA, 52
[ρ], 227
rule

action, 160
rules

conflicting, 468

S
S, 76
safety

strong, 466, 467, 472, 475, 477, 498, 507
SAT, 402, 405, 407
satisfaction

action constraint, 158
satisfaction of an annotated ccc, see annotated ccc,

satisfaction of an 307
schema, 143
search problem transformation, 405
secrets

approximate, see approximate, secrets 356
violated, 358

secrets approximation rule, see approximation, rule,
secrets 372

secure distortion, see distortion, secure 344
security, 23, 33, 46, 531

data, 330, 331, 343, 343, 349, 358, 361, 364, 366,
368, 385, 394, 395, 397

approximate, 331, 359, 359, 360, 368
static, 364

surface, 330, 341, 343, 366, 368
Semfeas, 219
Semrat , 219
Semreas, 219

semantic equivalence, 41
sequence, 221, 227, 227, 228, 229, 231, 245, 247
server, 29, 37, 46

registration, 37–39, 45
synchronization module, 49
thesaurus, 37, 47, 62
type, 37
yellow pages, 37, 48, 53, 57, 63, 68

service description, 31, 53, 55, 56
inputs

discretionary, 31
mandatory, 31

outputs, 31
service description attributes, see attributes, service

description 53
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service description inputs, see inputs, service
description 53

service description name, see name, service
description 53

service description outputs, see outputs, service
description 53

service distortion function, see function, service
distortion 340

service name, 39
service request evaluation function, see function,

service request evaluation 337
service rules, 338
Service Table, 67
services, 39

dictionary, 15
matchmaking, 21, 38, 58, 59, 68

nearest neighbor, 48, 60
range, 49, 66

ontological, 15
registration, 15
security, 15
thesauri, 15
yellow pages, 3, 14, 15, 21, 37

ServiceTable, 45, 61, 69, 122
SHADE, 21, 74
σ

as a sequence, 227
�-Hierarchy, 41, 62
�-node, 41
node
�, 41

similar matches, 68, 74
SMART algorithm, 21, 74
software agent, 1
software infrastructure, 3
SQL, 16
state

of an agent, 79, 89, 92, 93
state approximation rules, see approximation, rule,

state 372
state consistency

probabilistic, 310
state-independent, 196
static agent approximation, see approximation, agent,

static 364
static data security, see security, data, static 364
status set, 172, 174, 175

belief, see belief status set 226, 226
feasible, 238

feasible, 171, 172, 175
induced, see induced status set 227
optimal Sem, 196
probabilistic, 306, 306, 308–317, 319, 322

feasible, 311

rational, 311, 314, 315, 319
resonable, 312

rational, 178, 182, 200, 407, 414, 415, 417–421,
423–429, 431, 433, 435–437, 439, 441, 443–446,
452, 456–458

A-, 447, 451
A(S)-, 452, 453
F-preferred, 436–439, 455–459
F-preferred , 437
weak, 186, 188, 414, 419–421, 430–436, 446–455,

458
wrt BS, 241

reasonable, 171, 184, 201
weak, 188
wrt BS, 242

relativized, 188
status sets

probabilistic
feasible, 312

strongly safe, 467, 467, 472, 477, 493, 494, 496, 498,
503

as an IC, 476
surface security, see security, surface 341
synchronization module, 49
systems

proactive, 6
reactive, 6

T
T , 76
TPP,OS , 314, 315

TCP/IP, 117, 122
temporal reasoning, 32
TPAP,OS , 189
TP,OS , 190, 191

tractability, 400
Trans

action
(BS, b), 245

Trans, 244, 244, 245, 249
inductive definition, 243

Trans(BP), 245, 248, 249
Trans

state
(BS, b), 245

transducer, 20, 405
Turing machine

deterministic, 401, 406
nondeterministic, 401, 402, 403
oracle, 403

type hierarchy, 54, 54
type variable, 54, 54

U
uncertainty, 11, 13, 32

about beliefs, 296
about beliefs about others actions, 296
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uncertainty (contd.)
about effects, 295
about state, 295
positional, 295

underestimation
correct, 357

US ARMY , 209

V
verbID, 46
Verbs, 39

violated secrets, 342, 343, see secrets, violated 358,
361

vocabulary, 41

W
Wintertree Software, see ThesDB 47
wrapper, 20, 29

Y
yellow pages, 48
“Yes”-instance, 154, 401, 401, 448, 452


