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Materiaty

= Strona projektu JADE

http://jade.tilab.com/
(Telecom Italia, University of Parma, Motorola Labs)

= Dokumentacja
> Programming Tutorial
— Programmer’s Guide
— Administrator’s Guide

= Publikacje

— F.L. Bellifemine, G. Caire, D. Greenwood: Developing
Multi-Agent Systems with JADE. Wiley, 2007.
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JADE

= JADE - srodowisko typu middleware do budowy systemow
wieloagentowych

= Elementy sktadowe

— Biblioteka klas (Java) do budowy systemdw wieloagentowych
(platformy stacjonarne i mobilne — Android)

— Srodowisko uruchomieniowe i komunikacyjne dla agentéw
— Zestaw narzedzi (GUI) do zarzadzania agentami i ich monitorowania

= Dostepny na licencji open source



Architektura JADE

Gléwny kontener — gtdwny (pierwszy
uruchomiony) kontener w platformie. Pozostate
,hormalne” kontenery rejestrujg sie w kontenerze
gtéwnym

Kontener — dziatajgca instancja
srodowiska uruchomieniowego JADE
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Komunikacja miedzy agentami w réznych
kontenerach i na réznych platformach

java -cp <classpath> jade.Boot -gui

java -cp <classpath> jade.Boot -container -host avalon.tilab.com -agents john:myPackage.MyAgentClass




Agenci AMS i DF

" Funkcjonujg w gtdwnym kontenerze i startujg automatycznie
wraz z kontenerem

= AMS (Agent Management System)

— Zarzadza identyfikatorami/nazwami agentow zapewniajac ich
unikalnosé (ustuga White Pages)

— Pozwala na tworzenie i usuwanie agentow na wszystkich kontenerach
w ramach platformy

* DF (Directory Facilitator)
— Ustuga Yellow Pages
— ,,0Ogtoszenia” i ich wyszukiwanie



Przyktad — handel ksigzkami

Agenci sprzedaja i kupujg ksigzki w imieniu swoich uzytkownikow.

Kazdy agent kupujacy ma za zadanie kupic jedng ksigzke (tytut przekazany jako
parametr w linii polecen). Cyklicznie pyta on agentow sprzedajgcych o dostepnosé
ksigzki i prosi o oferty sprzedazy (cena). Po otrzymaniu ofert agent kupujacy
wybiera najlepszg (najtansza) i wysyta zamodwienie do agenta sprzedajgcego. Po
zrealizowaniu zamdwienia agent kupujacy konczy dziatanie.

Kazdy agent sprzedajgcy ma proste GUI pozwalajgce na dodawanie nowych ksigzek
do sprzedazy (tytuty i ceny). Agent ten oczekuje na pytania od agenta kupujacego.
W przypadku zapytania ofertowego, agent sprzedajacy sprawdza, czy ma dang
ksigzke w swoim katalogu i jesli tak, przesyta cene. W przeciwnym razie informuje o
braku dostepnosci. Po otrzymaniu zamdwienia, agent sprzedajacy sprawdza, czy
ksigzka jest nadal w katalogu i realizuje zamdwienie.




Implementacja agenta

Metoda uruchamiana gdy agent rozpoczyna
dziatanie

package test;

import jade.core.Agent;

public class SimpleAgent
E @override
protected void setup() {
System.out.printf({"Helle, world! from ¥s\n", getAID().getName());
¥

E override
protected void takeDown()
System.out.printf({"Takin
¥

extends Agent {

down agent ¥s...\wn", getAID().getName());

Metoda uruchamiana gdy agent koriczy
dziatanie. Wymuszenie zakoriczenia dziatania
za pomoca metody doDelete()




ldentyfikator agenta

= Kazdy agent jest identyfikowany za pomoca unikalnego
(globalnie) identyfikatora (jade. core.AID)

= Schemat identyfikatora: <nickname>@<platform>

= Tworzenie identyfikatora na podstawie ,lokalnej” nazwy
agenta (- doklejenie nazwy aktualnej platformy ,,domowej”)

String nickname = “Peter?”;
AID id = new AID(nickname, AID.ISLOCALNAME);




Uruchamianie agentow

java -cp <classpath> jade.Boot -gui
-agents tl:miasi2.simpleagents.SimpleAgent;t2:miasi2.simpleagents.SimpleAgent

*

F-r] rma@10.0.75.1:1099/JADE - JADE Remote Agent Management GLUI

Mame: | Simplefgents
File Actions Tools Remote Platforms Help

Cenfiguration Code Coverage Legs

= | [ | [ = | 5 2 . 2 a
slejdepde oc B8 B Led doo
Main class: jade.Boot R
? £ AgentPlatforms | name |addresses| state owner

VM optiens: ¢ £31"0.0.75.1:1099/JADE" MNAME ADDRES.. |STATE OWNER

: ¢ 3 Main-Container :
Program arguments: Tt i ams@10.0.75.1:1099/JADE

o -agents _ )

Working directory: tl:miasiZ.simpleagents.Simplekgent;t2:imia di@10.0.75.1:1099/JADE

s ariables ma@10.0.75.1-1099/JADE
=rironmeEnt varahies H@10.0 75 1-1099/JADE
2@10.0 75 1-1099/JADE

Use classpath of module:

JRE:

Shorten command line:

[] Enable capturing form

'f“f‘”“'a“"‘"’ AT Zamkniecie platformy przed ponownym
4 Build uruchomieniem agentéw!

[] Show this page [+] Activate tool window



Przekazywanie argumentow do agenta

Dostep do parametréw przekazanych z linii
polecen

public class Simplefgent3 extends Agent {
= @override
protected void setup() {
System.out.printf({"Hellc, wordd! from ¥%s'n", getAID().getName());
Object[] args = getArguments();
if {args != null) {
for (int 1 = @; 1 < args.length; i++)
System.out.printf("%d. ¥s\n", 1 + 1, args[i].toString());

¥

E @verride
protected woid takeDown() {
System.out.printf("Taking down agent ¥s...%n", getAID().getName());

Main class: jade.Boot IZ‘
VM options:
Program arguments: -gui -agents tl:miasil.simpleagents.Simplelgent{argl,arg-2,"arg 3")

Bez spacji miedzy parametrami!
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Przekazywanie argumentow do agenta

public class BookBuyerfgent extends Agent {
/f The title of the book to buy
private String targetBockTitle;
£/ The list of known seller agents
- private AID[] sellerfgents = { new AID({"sellerl", AID.ISLOCALNAME),
new AID("seller2”, AID.ISLOCALNAME) };

Jf Put agent initializations here
@ protected void setup() {
/{ Printout a welcome message
System.out.println("Helle! Buyer-agent " + getAID().getName()
+ " is ready.");

/! Get the title of the book to buy as a start-up argument

Object[] args = getArguments();

if (args != null && args.length > @) {
targetBookTitle = (5tring) args[e];
System.out.println{"Trying toc buy " + targetBookTitle);

T else {
// Make the agent terminate immediately

|:> System.out.println{"No book title specified™);
doDelete();
¥
¥
/f Put agent clean-up cperaticns here
) protected void takeDown() {
// Printout a dismissal message

System.out.println("Buyer-agent " + getAID().getName()
+ " terminating.");
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Zachowania agenta

= Zachowanie (Behaviour) implementuje ,algorytm” pozwalajgcy
na realizacje pewnego zadania przez agenta

= Kazda klasa implementujgca zachowanie musi
implementowac dwie metody:
M) action() — wiasciwa akcja (algorytm) zwigzany z zachowaniem
) done() —informacja, czy akcja sie zakoAczyta, czy tez nie

= JADE udostepnia klasy implementujgce bardziej ztozone

schematy zachowan (mozliwa zmiana ,,obowigzkowych
metod)
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Realizacja zachowan

Jeden agent moze realizowac rownolegle wiele zachowan

Ale kazdy agent posiada swoj jeden watek i wszystkie
zachowania sg realizowane w tym watku

Konieczna kooperacja miedzy zachowaniami - nieblokujgca

implementacja metody action() |-

Zalety jednego watku

public class OverbearingBehaviour extends Behaviour [
public woid action() {
while (true) {
// do something

}
¥ L‘l

public boolean done() {
return true;
1
i

— Brak synchronizacji przy dostepie do zasobéw
— Mozliwos¢ migracji agentéw pomiedzy platformami (tatwy zapis stanu

agenta)

— Mozliwos¢ uruchamiania agentow w ,,lekkich” srodowiskach (CDC)
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Cykl zycia agenta

setup ()

Get the next behaviour from the
pool of active behaviours

!

b.action()

I

b.done()?

Remove currentBehaviour from
the pool of active behaviours

A 4
takeDown ()

- Initializations
- Addition of initial behaviours

Highlighted in red the
methods that
programmers have to
implement

- Agent “life” (execution of
behaviours)

\ - Clean-up operations
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Dostepne rodzaje zachowan

Models a complex Dy
task i.e. a task thatis
made up by

Behaviour

nStart()
nEnd()
lock()
()

<abstract>> action()
<abstract>> done()

CompositeBehaviour

composing a number
of other tasks.

FSMBehaviour
isterState()
isterTransition()

|

Models a complex task
whose sub-tasks
comesponds to the activities
performed in the states of a
Finite State Machine

Models a simple task AN
L.e. a task that is not
composed of sub-tasks

Models a generic
task

SimpleBehaviour

SequentialBehaviour

[®addSubBehaviour()

Models a complex task
whose sub-tasks are
executed sequentially

OneShotBehaviour

CyclicBehaviour

Models an atomic
task (its dene()
method returns true)

ParallelBehaviour

[®addSubBehaviour()

Models a complex task |
whose sub-tasks are
executed concurrently

Models a cyclic
task (its done()
method retums
false)
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Przyktady zachowan

- OneShOtBehaViour‘ —_— Zachowanie’ public class MyOneShotBehavicur extends OneShotBehaviour {
@rverride

ktore wykona sie tylko raz | public void action() {

// Perform operation X

}

/f No need for done() (always returns true)

. CyCliCBehaViour\ - ZaChowanIe) public class MyCyclicBehaviour extends CyclicBehaviour {

ktére bedzie wykonac sie o
cyklicznie (bez konca) ,// perform operation X

!/ no need for done() |(always returns false)
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Przyktady zachowan

= WakerBehaviour —zachowanie, P rotected void semap() £ e
. System.out.println(“Adding waker behaviour™);
ktore wykona sig tylkoraz po ssehmierioe seiereeminriis, o) ¢
okreslonym (w ms) czasie . I/ perform operation X
. }

= TickerBehaviour — zachowanie, P"bl.i,ioﬁi:::d"ﬁﬁﬁkiﬁ;ﬁ Extends Agent {
ktore bedzie wykonywac sie e protected void antick() © et
cyklicznie w okreslonych (w ms) . /1 pertern cperation'r - (R
odstepach czasu y

Uwaga na zmienione nazwy metod (dedykowane metody zamiast action()
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Przyktady zachowan

= Zachowania , generyczne” (np.
wielostanowe)

" Inne zachowania
— SequentialBehaviour
— ParallelBehaviour
— FSMBehaviour

public class MyThreeStepBehaviour extends Behaviour {
private int step = 8;

public wveid action() {
switch (step) {
case @:
/i perform operation X
steptt;
break;
case 1:
/! perform operation Y
stept+;
break;
case 2:
/¢ perform operation Z
steptt;
break;
¥
1

public boolean done() {
return step == 3;

b
¥
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Zachowanie kupujacego

public class BoockBuyerfgent extends Agent {
/i The title of the book to buy
private String targetBookTitle;
/¢ The list of known seller agents
private AID[] sellerfgents = { new AID({"sellerl"™, AID.ISLOCALNAME)Y,
new AID{"seller2", AID.ISLOCALNAME) };

protected wvoid setup() {
/! Printout a welcome message
System.out.println{"Hellc! Buyer-agent " + getAID().getName()
+ " is ready.");
// Get the title of the book to buy as a start-up argument
Object[] args = getArguments();
if {(args != null && args.length > @) {
targetBookTitle = (String) args[@];
System.out.println{"Trying to buy " + targetBookTit
Jf add a TickerBehaviour that schedules a reques
Jfoevery minute
addBehavicur(new TickerBehavicur(this, s@eea)y {
protected wvoid onTick() {
myhgent.addBehaviour({new RequestPerformer());
¥
1hs

T else {
/f Make the agent terminate
System.out.println("Ne target boock title specified");
doDelete();

Préba zakupienia ksigzki
(RequestPerformer) co 60 sekund

|H

o seller agents
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Zachowanie sprzedajgcego

public class BookSellerfAgent extends Agent {

/f The catalogue of books for sale (maps the title of a book to its price)
private Hashtable catalogue;

// The GUI by means of which the user can add books in the catalogue
private BookSellerGui myGuij

Cykliczne odpowiedzi na zapytania o

// Put agent initializations here I
dostepnosc ksigzki (OfferRequestServer)

protected void setup() {

/f Create the catalogue
catalogue = new Hashtable();

/f Create and show the GUI
myGul = new BookSellerGui(this);
myGui.shaw();

£/ Add the behaviour serving requésts for offer from buyer agents
addBehavicur(new OfferRequestsServer());

// Add the behavigur serving purchase orders from buyer agents
addBehaviour({new PurchaseOrdersserver());

h

// Put agent clean-up operations here . Dl . .
protected void takeDown() { Cykliczne odpowiedzi na zagdania zakupu

/f Close the GUI ksigzki (PurchaseOrderServer)
myGui.dispose();
/f Printout a dismissal message

System.out.println{"Seller-agent " + getAID().getName()
+ " terminating.");

h

ll,-'**
* This is invoked by the GUI when the user adds a new bock for sale
*
public void updateCatalogue(final String title, final int price) {
addBehaviour({new COneshotBehaviour() {
public void action() {
catalogue.putititle, new Integer(pricel);
¥

hE



JADE oraz GUI

= JADE i GUI dziatajg w roznych watkach — zapewnienie
odpowiedniej separowalnosci

= GUI zmienia stan agenta poprzez dodanie odpowiedniego
zachowania (OneShotBehaviour)

= Agent zmienia stan GUI poprzez stworzenie obiektu Runnable i
uruchomienie go za pomocg SwingUtilities

public wvold catalogueUpdated() {
S TODD Auto-generated method stub
swingltilities.invokeloter(new Runnable() {
public woid runi) {
DefaultlistModel<5tring> model = new DefaultlistModel<String>();
for (String title : _myfgent.getCatalogue().keySet()) {
Integer price = _myAgent.getCatalogue().geti{title);
model . addElement (String.format("%s [%s]", title, pricel);

1
_lstBooks.setModel (model);
T
hH
T
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Komunikacja miedzy agentami

= Asynchroniczna wymiana komunikatow miedzy agentami

= Kazdy agent ma swojg ,,skrzynke pocztowg” i jest
informowany, kiedy pojawig sie w niej nowe wiadomosci

= Agent sam decyduje kiedy pobrac i przetworzy¢ wiadomosc

Get the message
Prepare the from the message
message to A2 _¢ quene and process it
Al E A2
Send the message Post the message in
A2’s message quene

Distributed JADE runtumne
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Elementy wiadomosci

sender — nadawca wiadomosci
receivers — odbiory wiadomosci

performative — klasa wiadomosci (REQUEST, INFORM, CFP,
ACCEPT_PROPOSAL, REJECT_PROPOSAL, ...)

content — tre$¢ wiadomosci (uzupetnienie pola performative)

lanaguage, ontology — jezyk i ontologia uzyte do
sformutowania tresci wiadomosci (opcjonalnie)

conversation-id, reply-with, in-reply-to— pola stuzgce do
Za rzad Zania ko nwe rsa Cjami CLMessage msg = new ACLMessage(ACLMessage.INFORM);

sg.addReceiver(new AID(,Peter®, AID.ISLOCALMAME));

sg.setlanguage(,English™);
sg.setOntology(,Weather-forecast-ontology™);

sg.setContent(,Today it's raining™);

send(msg);

23



Konwersacja miedzy kupujgcym a sprzedajgcym

Kupujgcy Sprzedajgcy
- CFP — zapytanie o dostepnosc ksigzki >
< PROPOSE - cena sprzedawanej ksigzki
REFUSE - brak ksigzki w ofercie
<€
ACCEPT_PROPOSAL — akceptacja ceny i zakup ksigzki >
>
< INFORM — potwierdzenie transakgji
< FAILURE - odrzucenie transakcji

24



Odbieranie wiadomosci

ACLMessage msg = receive();
if (msg !'= null) {
// Process the message

b

public woid action() {

ACLMessage msg = myfAgent.receive();

if (msg != null) {

/f Message received. Process it

b
else {

block(); -

}
}

Metoda receive() zwraca pierwszg dostepng
wiadomosc¢ lub null, jesli kolejka jest pusta

W przypadku pustej kolejki niepotrzebne
obcigzenie procesora (ciggte wywotywanie
metody receive())

Zablokowanie zachowania (metoda block()) w
sytuacji, gdy kolejka wiadomosci jest pusta.
Zablokowane zachowania nie sg wykonywane,
pojawienie sie nowej wiadomosci w kolejce
powoduje ich odblokowanie

25



Odpowiadanie na wiadomosci

private class OfferReguestsServer extends CyclicBehaviour {

public void action() { . e ———— Problem w przypadku dwéch dziatajacych
ACLMessage msg = myAgent.receive();

if (msg '= null) { réwnolegle zachowan (OfferRequestServer i
// CFP Message received. Process it PurchaseOrderServer), ktére moga sobie
String title = msg.getContent(); ,podbiera¢” komunikaty

ACLMessage reply = msg.createReply();

Integer price = (Integer) catalogue.get(title);

if (price != null) {
// The requested book is available for sale. Reply with the price
reply.setPerformative (ACLMessage . PROPOSE) ;
reply.setContent(String. valuelf(price.intValue()));

¥
else {
// The requested bock is NOT awvailable for sale.
reply.setPerformative(ACLMessage.REFUSE);
reply.setContent("not-available™);
¥
myAgent.send(reply);
¥
else {
block();
¥

Y // End of inner class OfferRequestsServer
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Szablony wiadomosci

" Mozliwos¢ definiowania szablondw (MessageTemplate)
okreslajgcych, ktore filtrujg wiadomosci z kolejki

= Szablon podawany jako parametr metody receive()

public woid action() {
MessageTemplate mt = MessageTemplate.MatchPerformative(ACLMessage.CFP);
ACLMessage msg = myAgent.receive(mt);
if (msg != null) {

/{ CFP Message received. Process it

¥
else {

block();
h
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/tozone konwersacje

private class RequestPerformer extends Behaviour {
private AID bestSeller; // The agent who provides the best offer
private int bestPrice; // The best offered price
private int repliesCnt = @; // The counter of replies from seller agents
private MessageTemplate mt; // The template to receive replies
private int step = 8;

public woid action() {

switch (step) {

case @:
/! Send the gfp to all sellers
ACLMessage cfp = new ACLMessage(ACLMessage.CFP);
for (int 1 = 8; 1 < sellerfgents.length; ++i) {

cfp.addReceiver(sellerdgents[i]);

¥

cfp.setlontent(targetBookTitle);

cfp.setConversationId( "bock-trade™);

cfp.setReplyWith("cfp"+System. currentTimeMillis(})); // Unigue value

myfgent.send({cfp);

// Prepare the template to get proposals

mt = MessageTemplate.and(MessageTemplate.MotchConversationId( "bock-trade™),
MessageTemplate.MatchInReplyTo(cfp.getReplyWith()));

step = 1;

break;

28



/tozone konwersacje

case 1:
!/ Receive all proposals/refusals from seller agents
ACLMessage reply = myAgent.receive(mt);
if (reply != null) {
/f Reply receiwved
if (reply.getPerformative() == ACLMessage.PROPOSE) {
// This is an offer
int price = Integer.parseInt{reply.getContent());
if (bestseller == null || price < bestPrice) {
/f This is the best offer at present
bestPrice = price;
bestSeller = reply.getSender();
¥
¥
repliesCnt++;
if (repliesCnt »>= sellerAgents.length) {
/f We received all replies

step = 25
I
b
else {
block();
h
break;
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/tozone konwersacje

case 2:

!/ Send the purchase order to the seller that provided the best offer

ACLMessage order = new ACLMessage(ACLMessage.ACCEPT_PROPOSALY;

order.addReceiver(bestSeller);

order.setContent{targetBookTitle);

order.setConversationId("bock-trade™);

order.setReplyWith("crder"+System. currentTimeMillis());

myAgent.send{order);

// Prepare the template to get the purchase order reply

mt = MessageTemplate.ond(MessageTemplate.MotchConversationld("book-trade™),
MessageTemplate.MatchInReplyTo(order.getReplyWith()));

step = 3;

break;
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/tozone konwersacje

Step=0
/{ Receive the purchase order reply
reply = myAgent.receive(mt);
Step 1 if (reply != null) {
// Purchase order reply received
if (reply.getPerformative() == ACLMessage.INFORM) {

f/ Purchase successful. We can terminate
System.out.println{targetBookTitle+" successfully purchased from agent "+reply.getSender().getName());

System.out.println{"Price = "+bestPrice);
Step =2 myAgent.doDelete();
¥
else {

System.owt.println("Attempt failed: requested book already scld.”™);

case 3:

¥

step = 4;
¥
else {

block();
¥

break;
]
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/tozone konwersacje

public boolean done() {
if (step == 2 && bestSeller == null) {
System.out.println{"Attempt failed: "+targetBoockTitle+" not awvailable for sale™);

¥
return ((step == 2 && bestSeller == null) || step == 4);

¥

Zakonczenie pracy w sytuacji, gdy nie ma sprzedajgcego (step == 2),
albo po prébie kupna ksigzki (step ==4)

g-i-d-8H
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Yellow Pages / Agent DF

* Mechanizm Yellow Pages pozwala agentom na ogtaszanie
udostepnianych ustug oraz na przeszukiwanie tych ogtoszen

Al: - servicek B
blish A2: servicel
Pu :ie Search for
pmw_ B3: - serviceW equirﬁd
/— 5 5 - servicel sertices
— serviceH
[ A2
N x)
Yellow Pages service \\ _//
Exploit requured \\
O = )

= Klasa prservice do obstugi Yellow Pages (ukrywa agenta DF)
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Rejestracja i wyrejestrowanie ustugi

Rejestracja ustugi w Yellow Pages podczas
startu agenta

protected void setup() {

dfd.setName(getAID());

ServiceDescription sd = new ServieéDescription();
sd.setType(“book-selling™);
sd.setName( “JADE-book-tra
dfd.addServices(sd);

Wyrejestrowanie ustugi z Yellow Pages po
zakonczeniu dziatania agenta

try {
DFService.register(this, dfd);

b

catch (FIPAException fe) { protected void take
// Deregister frg

ni) 1

fe.printStackTrace(); the yellow pages

1 try {
DFService.deregister(this);
1 ¥
catch (FIPAException fe) {
fe.printStackTrace();
h
ff Printout a dismissal message

System.out.println{“Seller-agent “+getAID().getMame( )+" terminating.™);
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Wyszukiwanie ustug

// add a TickerBehaviour that schedules a request to seller agents every minute
addBehaviour({new TickerBehaviour(this, seeee) {
protected woid onTick() {
System.out.println("Trying to buy "+targetBookTitle);
// Update the list of seller agents
DFAgentDescription template = new DFAgentDescription();
ServiceDescription sd = new ServiceDescription();
sd.setType("book-selling™};
template.addServices(sd);
try {
DFAgentDescription[] result = DFService.search(myfgent, template);
System.out.println("Found the following seller agents:");
sellerfAgents = new AID[result.length];
for (int 1 = 8; i < result.length; +i) {
sellerfgents[i] = result[i].getName();
system.out.println{sellerfgents[i].getName());
¥
b
catch (FIPAException fe) {
fe.printStackTrace();
1

// Perform the request
my&gent.addBehaviour(new RequestPerformer());

P Mozliwosé otrzymywania powiadomien od agenta DF
o nowych ustugach (push zamiast pull)
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Protokoty FIPA

" Mozliwos¢ wykorzystania klas realizujgcych podstawowe
protokoty wprowadzone przez FIPA
— Contract-Net
— Propose
— Subscribe

= Obstuga wybranych zdarzen w ramach protokotu bez
koniecznosci obstugi catego procesu

" Pary zachowan ...Initiator i ...Responder
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FIPA Contract Net: Initiator

private class BuyBockBehaviour extends ContractMetInitiator {

public BuyBookBehaviour{Agent a, ACLMessage cfp) {
super({a, cfp);
£ TODO Auto-generated constructor stub

h

protected wvoid handleAllResponses(Vector responses, Vector acceptances) {
int hestPrice = -1;
AID bestseller = null;
ACLMessage bestReply = null;

for (Object r : responses) {
ACLMessage response = (ACLMessage) rj
if (response.getPerformative() == ACLMessage.PROPOSE) {
ACLMessage reply = response.createReply();
reply.setPerformative (&CLMessage. REJECT_PROPOSAL) ;
acceptances.add(replyl;
int price = Integer.parseInt(response.getContent());
if (bestReply == null || price < bestPrice) {
bestPrice = price;
bestReply = reply;
bestseller = response.getSender(};

}

if (bestReply != null) {
bestReply.setPerformative (ACLMessage. ACCEPT_PROPOSAL);
System.out.printf("seller ¥s offered the best price [¥d] for boock '¥s'\n",
bestseller.getlocalName(), bestPrice, _requestedBookTitle);
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FIPA Contract Net: Initiator

private class BuyBoockBehaviour extends ContractNetInitiator {

public BuyBookBehaviour({Agent a, ACLMessage cfp) {
super(a, cfp);
/S TODD Auto-generated constructor stub

¥

protected void handleAllResponses(Vector responses, Vector acceptances) {

*
*

o*

S

protected void handleInform{ACLMessage inform) {
System.out.printf("Boock '¥s' has been purchased from seller ¥s\n",
_requestedBockTitle, inform.getSender().getlocalName());
doDelete();

¥

protected void handleFailure(ACLMessage failure) {
System.out.printf("seller %s has finally failed to sell book '¥s'\n",
Failure.getSender[}.getLocalNamE{}, _requestedBookTitle);
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FIPA Contract Net: Initiator

protected void onTick() {

—

ACLMessage cfp = new ACLMessage(ACLMessage.CFP);

cfp.setProtocol (FIPANames. InteractionProtocol. FIPA CONTRACT NET);
cfp.setConversationId(“bock-trading”);
cfp.setfontent(_requestedBookTitle);

DFAgentDescription template = new DFAgentDescription();
ServiceDescription sd = new ServiceDescription();
sd.setType("book-selling™);

template.addServices(sd);

try {

DFAgentDescription[] result = DFService.search(myfAgent, template);
[:::::::C> for (int i = 8; i <« result.length; i++)

cfp.addReceiver(result[i].getName());

¥

catch (FIPAException ex) {
ex.printStackTrace(System.err);
¥

myhgent.addBehaviour({new BuyBookBehaviocur(myhAgent, cfp));
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FIPA Contract Net: Responder

private class SellBooksBehavicur extends ContractietResponder {

public SellBooksBehavicur(Agent a, MessageTemplate mt) {
super{a, mt);
J/ TODO Auto-generated constructor stub

¥

protected ACLMessage handleCfp{ACLMessage cfp)
throws RefuseException, FallureException, NotUnderstoodException {
String title = cfp.getContent();
if {_catalogue.containskKey(title)) {
Integer price = _catalogue.get{title);
System.out.printf("Seller ¥s is ready to sell book '¥s' for XdWn",
myfgent.getAID().getlocalName(), title, price.intValue());
ACLMessage propose = cfp.createReply();
propose.setPerformative (ACLMessage. PROPOSE) ;

propose.setContent(price.toString());
return propose;
1 else

throw new RefuseException("no bock awvailable™);

¥

protected ACLMessage handlefcceptProposal{ACLMessage cfp,

throws FailureException {

String title = cfp.getContent();

if {_catalogue.containskKey(title)) {
ACLMessage inform = accept.createReply();
inform.setPerformative (ACLMessage. INFORM) ;
_catalogue.remove(title);
System.out.printf("Seller ¥s has scld bock '¥s"\n",

myfAgent.getAID().getlocalName( ), title);
updateGui();

return inform;
1 else

throw new FailureException("book has been sold");

ACLMessage propose, ACLMessage accept)
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FIPA Contract Net: Responder

MessageTemplate template = MessageTemplate.and(

MessageTemplate.and(
MessageTemplate.MatchProtocol (FIPANames. InteractionProtocol. FIPA CONTRACT NET),
MessageTemplate.MatchPerformative (ACLMessage.CFP) ),

MessageTemplate.MatchConversationId("book-trading”));

addBehaviour({new 5ellBooksBehaviour(this, template));
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DF: subskrypcja zamiast pull

= Agent moze ,,zapisac sie” na powiadomienia wysytane przez
DF (mozliwos¢ okreslenia kryteriow zainteresowan)

* DF automatycznie powiadamia zainteresowanych agentéw o
zmianach (pojawienie sie lub zamkniecie ustugi)

= Obstuga mechanizmu subskrypcji za pomoca klasy
SubscriptionInitiator (dedykowane zachowanie)
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Subscription Initiator

private class SubscribeToDFBehaviour extends SubscriptionInitiator {
public SubscribeToDFBehaviour({fgent a, DFAgentDescription template) {
super(a, DFService.creotesSubscriptionMessoge(a, a.getDefaultDF(), template, new SearchConstraints()));

1

protected vold handleInform{ACLMessage inform) {
System.out.printf{"Buyer agent %s: recelved update from DFyn", getAID().getMame());
try {
DFAgentDescription[] results = DFService.decodeNotification{inform.getContent());
for (int 1 = @; 1 < results.length; 1++) {
DFAgentDescription descr = results[i];
Iterator<servicelescriptions it = descr.getAllservices();
if {(it.hasNext()) {
System.out.printF(" adding a new seller agent #%si\n", descr.getNamei));
_sellers.add{descr.getName());
1} else if (_sellers.containsi{descr.getName(})}) {
system.out.printf(” removing an existing seller agent #s\n", descr.getName());
_sellers.remove(descr.getNamei));
T else

System.out.printf(” problmatic {unknown) seller agent #%s\n", descr.getMame());

¥
T \
catch (FIPAEwception e) {
3 =-printStackTrace(); Zdefiniowanie subskrypcji i obstuga
1 powiadomien
h
@0verride

protected void takeDown() {

System.out.printf("Buyer-agent %s is terminating...wn"™, getAID().getMame());
_subscriptionBehavior.cancel{getDefaultDF(), true);

Anulowanie subskrypcji po zakoriczeniu
dziatania agenta
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Zadanie na dzis

Prosze tak zmodyfikowac przyktadowy program, aby

1.

agent kupujacy (BookBuyerAgent) pozwalat na zakup wielu
ksigzek i koniczyt dziatanie po zakupie ich wszystkich
program wykorzystywat protokét Contract-Net oraz
odpowiadat na automatyczne powiadomienia DF-a
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