
Index

%C wildcard 158, 171

Address Notification Service see Kernel Services of
JADE

Agent Architectures 4–6
Logic-based 4
Reactive 4
BDI 5
Layered 5

Agent Communication Channel (ACC) 24–26
Agent Communication Language (ACL) 6, 13–14

ARCOL 11, 13
FIPA-ACL see FIPA specifications
KQML 6, 11
message envelope parameters 25
message Parameters 18
message Structure 65–66
performatives, communicative acts 13, 18–19, 66

Agent Identifier (AID) 15, 33, 52
Agent Management System (AMS) 15, 34

interacting with 107–111
subscribing to platform events 110–111

Agent-Society Configuration Manager and Launcher
(ASCML) 207

Configuration 210–215
Dependencies 208

DependencyManager 221
Deployment 207, 215–218
Launcher 220–221
Society instance 208
Society type 208
XML Meta Model 218–220

Agent Unified Modeling Language (AUML) 12, 13
Applications 9–10
Architecture of JADE 32–34
ARCOL see Agent Communication Language
ASCML see Tools of JADE
Aspect Oriented Programming (AOP) 131
Asynchronous communication 30–31
AWT 75–76, 158

BDI 4, 5, 10, 13, 225, 245, 254–258
Bean Generator see Tools of JADE
Behaviour 57–65, 91–100

blocking waiting for a message 67–68
composing 91–99
CompositeBehaviour 91, 97–99

CyclicBehaviour 60
DataStore 96–97
FSMBehaviour 91, 93–95
OneShotBehaviour 59
ParallelBehaviour 91, 95, 98–99
scheduling 58–59, 61
SequentialBehaviour 91–93
SerialBehaviour 98–99
SimpleBehaviour 92
threaded behaviours 99–100
ThreadedBehaviourFactory 99–100
TickerBehaviour 61
WakerBehaviour 61

CDC 146
CLASSPATH 34, 35, 36
CLDC
Command line Options 259–270

accept-foreign-agents 263
aclcodec 261
backupmain 175, 264
conf 261
connection-manager 154, 268
container 260
container-name 261
exitwhenempty 154, 268
file-dir 261
gui 53, 36, 261
help 261
host 41, 260, 268
icps 150, 268
jade AgentManagement agentspath 263
jade core messaging MessageManager

maxqueuesize 263
jade core messaging MessageManager

poolsize 263
jade core messaging MessagingService

attachplatforminfo 263
jade core messaging MessagingService

cachesize 263
jade core nodeMonitoring UDPNodeMonitoring-

Service pingdelay 265
jade core nodeMonitoring UDPNodeMonitoring-

Service pingdelaylimit 265
jade core nodeMonitoring UDPNodeMonitoring-

Service port 265
jade core nodeMonitoring UDPNodeMonitoring-

Service unreachablelimit 265
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Command line Options (continued )
jade domain df autocleanup 267
jade domain df db-cleantables 176, 267
jade domain df db-default 176, 177, 267
jade domain df db-driver 176, 267
jade domain df db-password 176, 267
jade domain df db-url 176, 267
jade domain df db-username 176, 267
jade domain df kb-factory 177, 267
jade domain df maxleasetime 267
jade domain df maxresult 267
jade imtp leap JICP JICPServer

acceptmediators 268
jade imtp leap nio BEManagementService

leap-property-file 171, 269
jade imtp leap nio BEManagementService

local-port 171, 269
jade imtp leap nio BEManagementService

poolsize 171, 269
jade imtp rmi RMIIMTPManager enablermilog

261
jade mtp http https friendListFile 266
jade mtp http https friendListPass 266
jade mtp http https keyStoreFile 266
jade mtp http https keyStorePass 266
jade mtp http https needClientAuth 266
jade mtp http numKeepAlive 40, 266
jade mtp http outPort 40, 266
jade mtp http parser 266
jade mtp http port 40, 266
jade mtp http proxyHost 40, 266
jade mtp http proxyPort 40, 266
jade mtp http timeout 40, 266
keep-alive-time 269
local-host 260
local-port 260
max-disconnection-time 269
mediator-class 154, 169, 268
msisdn 154, 268
mtps 40, 265
name 53, 261
nodeport 261
nomobility 149, 263
nomtp 41, 265
owner 269
persistent-delivery-basedir 264
persistent-delivery-filter 264
persistent-delivery-sendfailureperiod 264
persistent-delivery-storagemethod 264
port 42, 260, 268
proto 150, 268
reconnection-retry-time 269
services 123, 130, 136, 138, 170, 174, 175, 262
smaddrs 175, 264
smhost 264
smport 264
version 261

Container Table (CT) 32
Content Language 77–91

content reference model 80–81
creating and manipulating Content Expressions as

Java Objects 88–89
LEAP Content Language 87

registering a content language with an agent 88
selecting a content language 86–88
SL Content Language 87, 226, see also FIPA

Specifications
XML Content Language 87

Content Reference Model 80–81
AgentAction 80
Aggregate 80
Concept 80
ContentElement 81
ContentElementList 81
Element 81
Identifying Referential Expression (IRE) 80
Predicate 80
Primitive 80
Term 80, 226
Variable 81

Contract Net Protocol 7, 23–24, 100–107

Directory Facilitator (DF) 15, 34, 39, 72
Custom DF persistence 177
Default DF persistence 176
GUI of see Tools of JADE
interacting with 73–74
publishing services 73
searching for services 74
attaching to a Data Base 176–180

Distributed coordinated filters architecture 131
Dummy Agent see Tools of JADE

Event Notification Service see Kernel Services of
JADE

FACTS 29
FIPA 10–27

architecture Board 11
eXperimental to Standard TC 12
history 10–13
specifications 10–27

abstract Architecture Specification 16–17
ACL Communicative Act Library

Specification 18–20
ACL Message Structure Specification 17–18,

see also ACL Message Structure
agent Management Specification 14–16
agent Message Transport Protocol for HTTP

Specification 26
agent Message Transport Protocol for IIOP

Specification 26
agent Message Transport Service

Specification 24–26
cancel meta protocol 22
contract Net Interaction Protocol

Specification 23–24, see also contract net
request Interaction Protocol

Specification 21–22, 100
SL Content Language Specification 20–21
subscribe Interaction Protocol

Specification 100, 111

Global Agent Descriptor Table (GADT) 33
GPL 29



Index 283

GUID 44, 52, 53

Horizontal command 134
Horizontal interface 140

Incoming filter 134
In process interface of JADE 111–114
Interaction Protocols 100–106
Internal Message Transport Protocol (IMTP) 41

JICP IMTP 149–150
LEAP IMTP 149–150
RMI IMTP 41–42

Introspector Agent see Tools of JADE

J2ME 146–147
JADE Board 30
JADE-LEAP 147

Back-end 150–151
Back-End Management Service 168
Command dispatcher 149, 168
Connection listener events 167
Connection management classes 169
Dinamically Loaded Classes (DLC) file 160
Execution modes 151
Front-end 150–151
Internal communication peer (ICP) 149, 168
J2SE version 147
JADE Inter-Container Protocol (JICP) 149–150

CONNECT MEDIATOR command 153
CREATE MEDIATOR command 152–153,

169
LEAP IMTP 149
Lightweight support for managing content

expressions 162
Mediator 152, 168
MIDP version 147
Minimization 160–161
PJAVA version 147
Preverify ANT task 160
Split container 150–151
Updatejad ANT task 160

JADE Management Extensions (JADEMX) 250
Jadex 254

Belief, Desires, Intentions (BDI) model 254
Beliefs 256
Capabilities 257
Goals 256
Plans 257

JAR Files of JADE 35, 36
commons-codec-1.3.jar 35, 36
http.jar 35, 36, 148
iiop.jar 35, 36, 148
jade.jar 35, 36
jadeTools.jar 35, 36, 42

Java Agent Services (JAS) see JSR 82
Java Application Descriptor (JAD) 155
Java Classes of JADE

AchieveREInitiator 103, 109
AchieveREResponder 103, 104, 106, 107
Action 87, 109
Agent

addBehaviour 58

afterMove 117, 118, 125, 199
beforeMove 117, 119, 125
blockingReceive 72, 76
doClone 118, 119, 123, 124, 128
doDelete 54, 59
doMove 117, 119, 120, 121, 128, 133
getAID 39, 52
getArguments 54
getContentManager 79, 88
getO2AObject 113, 114
getProperty 164, 289–290
putO2AObject 113–114
midlet 158, 165
removeBehaviour 61, 100
setup 51–52
takeDown 54

AgentAction 81, 84, 247, 249, 250
AgentActionSchema 84
AgentController 112–113
AID 52–53
AMSClientBehaviour 75
AMSSubscriber 48, 111
BaseService 136
BasicOntology 82, 86, 87
Behaviour 58–68
CFReflectiveIntrospector 86
Codec 79, 88
CompositeBehaviour 91, 99
Concept 81, 84, 85
ConceptSchema 82, 83, 84
ContainerController 112
ContainerID 108, 117, 118, 123–124
ContentElement 81
ContentElementList 81, 89
ContentManager 79
ContractNetInitiator 101–107
ContractNetResponder 101–107
CyclicBehaviour 60
DataStore 96–97
DBKB 177
DFAgentDescription 73, 74
DFDBKB 177
DFHSQLKB 177
DFKBFactory 177
DFService 73, 74
Done 109
Filter 138
FSMBehaviour 91, 93–95
GenericCommand 133
GenericMessage 139
IMTPException 140
IntrospectionOntology 110–111
LEAPCodec 87
LoaderBehaviour 152
Location 107, 108, 117, 123–124
Logger 46, 161–162
MessageTemplate 69, 72, 102
OneShotBehaviour 59, 92
ParallelBehaviour 91, 92, 95, 100
PlatformID 108, 117, 120, 123–124
Profile 39, 112–113, 137
ProfileImpl 112–113
Properties 164
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Java Classes of JADE (continued )
Result 109
Runtime 39, 112, 151
SerialBehaviour 92, 99
Service 136

boot 137
getHelper 143
getHorizontalInterface 142
getLocalSlice 142
getName 136
getSlice 143
init 136

Service.Slice 140
ServiceDescription 73, 74, 196, 204
ServiceHelper 135
ServiceManager 137
SequentialBehaviour 91–93, 100
SimpleBehaviour 92
SLCodec 87
SliceProxy 140
SSContractNetResponder 102–103
SubscriptionInitiator 102–103
SubscriptionResponder 102–103
ThreadedBehaviourFactory 99–100
TickerBehaviour 61, 92
ToolAgent 49–50
ToolNotifier 49–50
VerticalCommand 138
XMLCodec 86
WakerBehaviour 61, 92

Java Classes of JADE add-ons
ApplicationSpecificSIPAdapter 235
BackEndDispatcher 169
BEManagementService 168
BIBEDispatcher 169
BIFEDispatcher 161, 169
Config 155, 156
ConnectionListener 167–168
FilterKBase 238
Formula 228
Frame 162
FrontEndDispatcher 169
HTTPBEDispatcher 169
HTTPFEDispatcher 170
HTTPPeer 150, 170
JICPPeer 150
JICPSPeer 150
KBase 237
KBAssertFilter 238
KBAssertFilterAdapter 238
KBQueryFilter 238
KBQueryFilterAdapter 238
LEAPFrameCodec 163
ListOfMatchResults 238
ListOfTerm 238
MatchResult 229
MicroBoot 155, 164
MicroRuntime 164
NIOBEDispatcher 169
OntoActionBehaviour 243
OntologicalAction 241
OrderedFrame 163
OutputViewer 155, 162

PDPContextManager 171
QualifiedFrame 163
SLFrameCodec 163–164
SLPatternManip 228
SemanticAction 240
SemanticAgentBase 225
SemanticCapabilities 226
SemanticInterpreterBehaviour 230
Term 228
TrueNode 243

Java Sniffer 251, see also Tools of JADE
Java Wireless Toolkit 155
JSR82 13

Kernel Services of JADE
address Notification Service 164, 264
event Notification Service 42, 47–50, 262
interPlatform Mobility Service 123–130
main Replication Service 33, 173–176, 262, 264
messaging Service 132–134, 136, 139, 262, 263
mobility Service 117–130, 132, 133, 136, 262,

263
persistent Delivery Service 264
UDP Node Monitoring Service 262, 265

KQML see Agent Communication Language

LEAP Project 30, 87, 145
LGPL 29
Local Agent Descriptor Table (LADT) 32, 33
Log Manager Agent see Tools of JADE

Main Replication Service see Kernel Services of
JADE

Manifest file 155, 156, 157, 158
Message Transport Protocol (MTP) 14, 24, 25, 34,

39, see also Transport Protocols
installing / uninstalling an MTP 41, 43

Master main container 173
Message Transport Service (MTS) 24, 16, 17, 39–42
Messaging Service see Kernel Services of JADE
MIDP 145, 154–155
MIDlet 154–155
MIDlet suite 154–155
Mobility

accessing the AMS for agent mobility 126–130
agent cloning 118
agent serialization 117–118
code grouping 121
examples of 128–130
inter-platform mobility 119–121, 123
intra-platform mobility 117, 121–123
JADE mobility ontology 121–122
migration itineraries 117
mobile agent classloader 118
mobile Agents 115–130
mobility Service see Kernel Services of JADE
programming a mobile agent 123–126
strong migration 116
weak migration 116

msisdn 154, 156, 171

Node 132
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Notification Service see Kernel Services of JADE

Object to Agent Communication (O2A) 113–114
Ontology 77–91

combining ontologies 89–90
content reference model see Content Reference

Model
creating and manipulating content expressions as

Java Objects 88–89
defining an Ontology 82–84
developing ontological Java classes 84–86
ontologies defined in JADE

JADE-Introspection 38, 110–111
FIPA-Agent-Management 38, 73
JADE-Agent-Management 38, 107–108
JADE-Mobility 38, 121–122
JADE-Persistence 38
DFApplet-Management 38

registering ontologies with an agent 88
selecting a content language 86–88
using Protégé and the BeanGenerator add-on to

create JADE Ontologies see JADE Tools
vocabulary 90

Outgoing filter 133

Packages of JADE 37–39
jade.content 38, 79, 84, 86, 89
jade.content.lang 79
jade.content.onto 79, 82, see also Content

Reference Model
jade.content.onto.basic 109
jade.content.schema 82
jade.core 37
jade.core.behaviours 38, 96
jade.core.event 37, 47, see also Event Notification

Service
jade.core.management 37
jade.core.messaging 37, see also Messaging

Service
jade.core.mobility 37, 117, see also Mobility

Service
jade.core.nodeMonitoring 38
jade.core.replication 38, see also Main Replication

Service
jade.domain 38, see also DF, see also AMS
jade.domain.DFGUIManagement 38
jade.domain.FIPAManagement 38
jade.domain.introspection 110–111, 48–50, see

also Event Notification Service
jade.domain.JADEAgentManagement 107–108
jade.domain.mobility 38, 121–122
jade.gui 38, 43, 44
jade.imtp 38, 41, see also IMTP
jade.lang.acl 38
jade.mtp 265, 39, 38, see also MTP
jade.mtp.http 39, 266, see also Transport

Protocols HTTP
jade.proto 39, 102–103, see also Interaction

Protocols
jade.tools 39, see also Tools of JADE
jade.util 39
jade.util.leap 86

jade.wrapper 39, see also In Process Interface
jade.wrapper.gateway 39, see also In Process

Interface
Packages of JADE add-ons

jade.content.frame 162
jade.imtp.leap 167
jade.imtp.leap.JICP 150, 154, 161, 169
jade.imtp.leap.nio 168
jade.semantics.interpreter.sips.adapters 236

Performatives see Agent Communication Language
Persistent Delivery Service see Kernel Services of

JADE
Personal Profile 146
Personal Java 146
Preverify 155
Protégé 91, 247

RDF 14, 31, 247
Record Store 162
RMA see Tools of JADE
RMI see Transport Protocols
RMI-IMTP see Transport Protocols

Semantic framework
Action expression 227
Belief base 237
FIPA-ACL semantics 225
Formula 227
Functional term 226
Identifying referential expression 227
JADE Semantic add-on (JSA) 225–246
Meta reference 228
Node hierarchy 228
Semantic Agent 225
Semantic Interpretation Principle (SIP) 230

Action features 231, 241
Action performance 231, 242
Application specific 231
Belief assertion 231
Belief transfer 231, 236
Intention transfer 231, 236
Planning 231, 241, 242, 245
Rationality principle 231, 242
Subscription 231

Semantic Representation (SR) 230–245
SIP table 230

Service helper 135
Services see Kernel Services of JADE
SL 20–21, 86–88, 226
Slice 134
Sniffer Agent see Tools of JADE
Source sink 133
SSL 150
Swing 38, 76, 158

Target sink 134
Tools of JADE, Admin and Debug Tools 42–50

ASCML 207–225
Bean Generator 91, 247–250
DFGUI 38
Dummy Agent 44
Introspector Agent 46–47, 133
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Tools of JADE, Admin and Debug Tools
(continued )

JADE Tool Model 47–50
Java Sniffer 251–254
Log Manager Agent 46–48

logging configuration file 47
RMA / Platform Management Console 37, 43, 110
Sniffer Agent 44–46, 79, 133

Transport Protocols
HTTP 14, 35, 36, 38, 39, 40, 42, 148, 149, 161,

216, 266
HTTPS 40, 123, 266
IIOP 14, 35, 38, 39, 40, 148
Jabber XMPP 40
JICP 149–150, 268
JMS 40
RMI 38, 41–42, 146, 149
see also Message Transport Protocols

Vertical command 133

Web Service Integration Gateway (WSIG) 181
ACL SOAP Codec 184, 189–190
ACL/SL0 WSDL Codec 184, 189–190
Axis Web Server 184

Configuration 185–186
uddi.lifeCycleManagerURL 185
uddi.queryManagerURL 186
uddi.wsig businessKey 186
uddi.wsig.userName 185
uddi.wsig.userPassword 185
wsig.agent id 185
wsig.host.name 185
wsig.host.port 185

Examples 186, 193–205
Installation 184–185
Invoking an agent service using a Web service

client 190
Invoking a Web service using an agent 191
JADE Agent Gateway 183
Publishing an agent service as a Web service 187
Publishing a Web service as an agent service 187
Semantic Web Service 182
SOAP 181
UDDI 181, 183, 185
WSDL 181
WSDL-S 182
Web Service 181, 184

UDP Node Monitoring Service see Kernel Services
of JADE


