Ynpaxunennue 1

AreHT-6a3Hpa}m TEXHOJIOTHHA

1. Ako HsMare MOTpeOUTENICKO UME, peTUCTpUpaiiTe cu B cuctemara Moodle:

http://www.csconf.org/ComputerSystems/

2. KirouoBara myma 3a Kypcea e:
ABT2010

3. Crnen xaro Bie3eTe B Kypca CBajeTe CIeIHUTE Tpu (aiina:

YnpaxHeHwa

3 14DE-hin
9 JADE - doc
£ 14DE - examples

4. PazapxuBupaiiTe ru B MOAXOAAIIA MMarKa.
Craprupaiite Eclipse (c:\Java\Eclipse)

6. 3amo4HeTe HOB MPOEKT
F— Java - Eclipse

FCW Edit Source Refactor Mawvigabke Search Project Run Window  Help

Alt+Shift-+1 i 1ava Project J
Open File. .. [ Project. .. B
Close Chrl - H¥ Package -
Close Al CErlShiftHy (& Class
- L £ TrkarFara
7. 3apaiiTe uMa Ha IPOEKTA
& New Java Project _ O]

Create a Java Project .
Create a Java project in the warkspace ar in an external location,

Project name: I FirstJavaAgend

[ Contents
% Create new project in workspace

i~ Create project From existing source

Directory: ID:'LABT'LExl'I,FirstJavangent Erowse. .. |

—JRE
% Use an execution environment JRE: IJavaSE—l B ;I
" Use a project specific JRE: Ijre& ;I
" Use default JRE {currently jrea’ Configure JRES...

—Project layout
i~ Use project folder as rook For sources and class Files

i* Create separate Folders For sources and class files Configure default, ..

—Waorking sets

I add project to working sets

YWorking sets: I ;I Select. .. |

>
'\‘?J' = Back Mexk = I Finish I Cancel



http://www.csconf.org/ComputerSystems/

8. Hobasere Bcuuku Oubanorex (jar) ot nankata JADE-bin-3.7. U3non3Baiite OytoHa ,,Add
Extarnal JARs”

INYALS  JTOIL FIUTLL R WOy S

-0 -G - Jlgtt?@' J@E 5 - J . . M £ New Java Project =] 3

erarchﬂ =0 Java Settings ,

| <'===D | ~ = Define the Java build settings,

[ source | = Projects B4 Libraries | % Order and Export |
JARs and class Folders on the build path:

[#-E4, JRE System Library [JawaSE-1.6] Add JARs. .. |
Add External JARs. .. |

Add Variable... |

sty |
+4 ) ISearch @J Add Class Faolder... |
Add External Class Folder... |

Favorite Links Mame = |v| Date modified |v| Type |v| Size |v| ac ——

| commons-codec 3.7.2009r. 0%:1... File Folder —I
Dieskkol 0 r

= P . £ Remove |

1M Computer
IMigrate J5R File, .. |

* :p [ - 38DE-bin5.7 - jade ~ I ~ -

Organize * =25 Views - | Mew Folder (7]

FE. Documents
FE Pictures
F[_J' Music
4 Recently Changed
FB Searches
| Public

Folders ~ 4 | _,I
' ade" j I".iar;".zip j
< Back Iexk = | Finish I Cancel
Open I Cancel |

4

File name: I"iadeTooIs" "http"* "iop

9. JlobGaBeTe HOB KJIac:

fﬁ 15 Java Project
= =i s
# Cpenin Mew Windaw 0 AR
E Cpen Type Hierarchy F 5 Package
2 Show In A+ Shift -+ » |
= = Copy Chrle & Interface
& B2 Copy Qualifisd Mame & Enum
al [ Paste Chrl+y @;A”“Dtam”
o 3 Delets Dielete fSource Folder
= 420 Java \Working Set
f Remowe fram Conbesxt CEt -l E+-Shift+ Do [ Folder
1‘ Build Path . H File
= Source Alt+shift+5 3 = Untitled Text File
E i » .
3 Refactar Alt+-shift+T 7 Uit Test Case
ol pug Impart.. [ Task
ol A _
= pcyBxport... [ “iExample. ..
A
o e RS i Other... Chrl+h
Ascign Working Sets. ..
Run &s »
Debug As 3
Walidate
Team 3
Compare ‘With 3
Restore from Local History...
Properties Al+Enter

10. 3apgaiiTe nMe Ha ITaKeTa M Kjaca:



& MNew Java Class M=l B3

Jawva Class

Creake a new Java class,

Source Folder: | FirstJavahgent/sre Browse, ..

Package: l“] examples, hella| Browse, ..

r Enclosing tywpe: | Browse, .,

i

Marme: | Hellotworldagent
Modifiers; {+" public " defaule " private € protected
[ abstract [ Final [T static

Superclass: | java.lang. Object Browse, ..

Interfaces:

Bemove

I

Which method stubs would wou like bo create?
™ public skatic woid maintString[] args)
™ Constructors From superclass
W Inherited abstract methods
Do wiou wank bo add comments? (Configure templates and default value here)

r Generate comments

@j Finish I Zancel

11. BbBenere ciieaHus KOI:



m Hellotwarldagent, java &3

package examples.hello;

import Jjade.core. bLgent;

—II."**
Thizs examwple shows a winimal agent that just prints "Hallo World!"™
and then terminates.
Fanthor Giowvanni Caire - TILAE
w
public class HelloWorldigent extends Lgent |

= protected void setup()
Jystem.ort.println(THello World! My namwe iz "+getLocallame () ) !

ff Make this agent terminate
doDeletel) ;

]

12. Craprupane Ha arenta (Run -> Run Configurations):

% package Explar &3 'Eg Hierarchﬂ =0 m HelloWorldagent. java 23
= <ﬁ==‘=> | o & package examples.hello;
E|:;‘J FirstJavafgent
Efﬁ sre import jade.core.igent;
BB examples.helo
m H |t i =
-2 IRE System Lib Mew b |ows & minimal agent that
g resources. j 0 F3 ALES.
. pen ) )
. i Caire - TILLE
rtjar - COF Open With 3
jsse.jar - C i
P ) Open Type Hierarchy I Worldigent extends Agent
jeedar - CH Shaw In Alt-+Shif -+ ’
charsets. jal
dnsns.jar - | A=/S0PY Chrl+C ecupi) {
loraledata.i B Copy Qualfied Mame ntln("Hella World! My na
sunjce_prod | = Paste Chel+Y _
sunmscapi.j #6 Delste Delete gENt terminate
mg sunphesil, .
s . Remoyve from Contexk ChrHEAT-ShifE - Dot
[= = Referenced Lib .
T . Build Path [
http.jar - D )
L Source Alt+Shift+5 4
iiop. jar - 0 )
) , Refactor Alk+Shift+T »
jadeTools.j

COMMONS-C) gugImport. ..
we jade jar - O o 4 Expart. .,

References 4
Declar ations 3
4 Refresh F5

Assign Worldng Sets. ..

[ s [ RunCorfiguations..

Debug As »
Walidate

Team 3
Compare With ]
Replace With 3

Restare from Local Hiskary. ..

Properties Alt+Enker

13. B ommusita ,,main class“ e jade.Boot u cioxere ormerka Ha ,,Include libraries when
searching for a main class®.




; & Run Configurations

Create. manage. and run configurations

Y Runalava application

®

SR EE

|type Filker bexk

] Java Applet

-7 Java Application

[T New_configuration
~Ju Junit

T e Juy Task Cantext Test

Fileer matched 5 of 5 iterms

Mame: INew_cnnFiguratinn

& Main

()= Arguments} =i JRE} {51} Classpathw Tﬁy Source} E Environmanq = gommon}

[ Project:

| Firstlavafgent

Browse. .. |

—Main class:

I jade.Boot|

¥ Include system libraries when searching for a main dass

I Include inherited mains when searching for & main class

I~ Stop in main

Search... |

Apply | Rewvert |

@

14. B cTpanunara “argument” ce 3anucBa KOMaHaTa:
-gui jade.Boot [agent nicknamel:java packagel.agent classl
agent nickname2:java package2.agent class?2 ...]

& Run Configurations

Create. manage, and run configurations

Fun a Java application

)

=

ﬁul"

| 0~

=

|type filker bexk

-~ Java Applet

=37 Java Application
LT Mew_configuration
Ju JUnit

~Juy Task Conkext Test

Filker matched 5 of 5 ikens

Mame: I Mew_configuration

| —
(9 Main [09= Arguments j = JRE\I L Classpathw B Sourcnﬂ w Envimnmenﬂ =} Q:mmon\l

FIOOrITT JrOaimeETIS T

-gui Peteriexamples. hello, Hellowdorldagent|

B

I,

Yariables...

WM arguments:

-
[

i

‘ariables. ..

Working directary:
¢ Default:
" Other: I

| F{workspace_|oc:Firsklavahgent

‘Workspace,.,

EiIeSystem...l Yariables., .. |

Apply | Revert |

@)

Run Close




15. Pe3ynrara:

and then terminates.

[¥]rRMaA®cs:1099,/IADE - JADE Remote Agent Management GUI

*
pu;;lic cla= File Actions Tools Remote Platforms Help
protected & s @I@g‘? @ﬂ @E g@. é&;] M
Fystem. O-EAgentF'lathrms i narme addresses state Wner
ADDRESSES |STATE CWMER
// Nake
dolelet
i
}
il

[£1 Problems |/@ Javadoc (@;. Declaration (E Consale 23

dew_configuration [Jawva Application] C:\Program Files (x86),Javaijresibintjavaw. exe (14,01,2009 00:55;04)
INFO: Service jade.core.messaging. Hessaging initialized

2009-1-14 0:55:06 jade.core.Baselervice init

INFO: Service jade.core.mobility.AgentMobility initialized

2009-1-14 0:55:06 jade.core.Baselervice init

INFO: Service jade.core.event.MNotification initialized

2009-1-14 0:55:06 Jjade.core.messaging.Messaginglervice clearCachedilice

INFO: Clearing cache

2009-1-14 0:55:06 Jjade.mtp.http.HTTRPServer <init>

INFO: HTTP-MTF Using XML parser com.sSuh.org.apache.xerces.internal. jaxp.Si¥ParserImpliJAXPSAXParser
2009-1-14 0:55:06 jade.core.messaging.Messaginglervice boot

INFO: MTP addresses:

http:/focs: 7778/ ace

2009-1-14 0:55:06 jade.core.bgentContainerImpl joinPlatform

INF: ———= ———=

Agent container Main-Containerfics iz ready.

Hello World! My name is Peter

Notes on this image

* JADE agent platforms have containers to hold agents. A platform can have many containers,
not necessarily on the same computer. One container on a platform is "privileged". This
main container resides on the host which also runs the platform's RMI server. Agents on
various containers on a platform use the RMI protocol to communicate.

* The image above shows the GUI of the Remote Monitoring Agent (RMA) which appears
when you use the -gui switch. In addition to itself, the RMA shows the presence of two other
agents in the Main Container. The ams is the Agent Management System. An agent itself, it
provides an environment with many services for agents on the platform. The df is the
Directory Facilitator. It is an agent which provides a "yellow pages" for agents known to the
platform.

* Agents residing on a platform must have unique names. A name is a "nickname" and an
address separated by the at (@) sign. For example, RMA@IBM:1099/JADE is an agent with
nickname RMA at the address IBM:1099/JADE. ("IBM" is the name of my Win2000
machine on a LAN.

* The addresses are in RMI format in this case. RMI is used for intra platform communication.



(CORBA or HTTP are used for inter platform communication.) The address consists of a
host name, in this case IBM, and a port on which the RMI naming service is active, in this
case, 1099, the default port for RMI,1099. The name JADE distinguishes JADE RMI
invocations from other possible RMI services. Note that in this case, the host name does not
have a domain attached. If you wanted a full name you can use the -host switch: java
jade.Boot -gui -host jupiter.scs.ryerson.ca, for example. There is also a -port switch if you
don't like 1099.

Bamauva 1: PeasusupanTe areHT, KOMTO M3Bexna MHboOpMaLMSa 3a areHTa B CJEOHUS
dbopmarT:

Agent Started: Hello World!

My local name is:<mme Ha aresHra>

My globally unique name is:<rmyobajHO mMe Ha areHTa>

————— About Here:-----

I am running in a location called:<mme Ha KOHTENHEpPa, B KOUTO € CTapTHUPAH>
Which is identified uniquely as:<yHmramHMI MHICHTUPUKATOP>

And is contactable at:<azgpeca>

Using the protocol:<mporoxkosa>

IlomMony :

1. 3a ma pazsnedaruTe uMHOoOpMauUmMATa CJen Haanmca
————— About Me:-----

M3I0JI3BaliTe METOIUTE:

getLocalName ()

getName ()

2. 3Ba pma pazsneuvaTuTe MHbOOpMaUMATA CJel HaINuca
————— About Here:-----
MBI0JI3BaNTe kJjaca Location u HeroBuTe MeTOIU

Abstract interface to represent JADE network locations. This interface can be
used to access information about the various places where a JADE mobile agent
can migrate.

Method Summary

java.lang.String|getAddress ()
Read the address for a location.

java.lang.String|getID ()
Read a unique ID for the location.

java.lang.String|getName ()
Read the name of a location.

java.lang.String|getProtocol ()
Read the protocol for a location.

Making your agent do stuff: Agent Behaviours.

The previous example doesn't actually do anything, all code is just run inside the setup() method.
Typical agents implement complex behaviours, which may involve multiple simultaneous related or
unrelated tasks, rather than forcing you to write multithreaded agents (with all of the problems that
this can cause) jade introduces a system of Behaviours to assist you in building and re-using agent
functionality.



Essentially when using Jade's behaviours each agent can be seen as a set of cooperatively
multithreading processes ,that is to say that each process gets run, and performs a portion of its task
before actively yeilding controll back to the process scheduler. While this may seem old-fashioned
it adds a degree of determinism to writing agents, and allows for a fairly natural decomposition of
the agents overall behaviour.

The skeleton of an typical agent class is shown below:

import jade.core.Agent;
import jade.core.behaviours.*;

public class myAgent extends Agent
{

protected void setup ()

{

addBehaviour ( new myBehaviour( this ) );

}

class myBehaviour extends SimpleBehaviour
{
public myBehaviour (Agent a) {
super (a) ;

}

public void action ()

{

//...this is where the real programming goes !!

}

private boolean finished = false;
public boolean done () {

return finished;

}

b [) cmmmmmemem== End myBehaviour

}//end class myAgent

Here, the Behaviour is defined to be a subclass of SimpleBehaviour, the most flexible of jade's
predefined Behaviours. It is also positioned to be an internal class to the Agent. It could also have
been implemented as an anonymous class or defined in a separate file. In all cases, it is usual to
pass a reference to the owner agent (this) when creating a Behaviour.

A last point is the provision of a mechanism to terminate the behaviour. In Jade, as long as a
behaviour is not "done", its action method will be called repeatedly after every event - such as
receipt of a message or expiry of a timer delay. The example shows a common technique used to
terminate the behaviour: a FINISHED flag which is tested in the "done" method and can be set in

"action".

Simple(.java

Here is a more typical implementation of the HelloAgent.

import jade.core.Agent;
import jade.core.behaviours.*;




public class Simple(0 extends Agent
{
protected void setup ()
{
addBehaviour( new Bl ( this ) );
}
}

class Bl extends SimpleBehaviour
{
public Bl (Agent a) {
super (a) ;

}

public void action()
{
System.out.println( "Hello World! My name is " +

myAgent.getLocalName () );
}

private boolean finished = false;
public boolean done() { return finished; }

} //End class Bl

The example also shows two new things:

O myAgent: a local variable of all Behaviour objects which stores the agent reference passed
as a parameter when the behaviour was created.

O The class B1 is specified outside the context of the Agent, but it can use myAgent to access
its owner's attributes and methods.

Hello World! My name is fred
Hello World! My name is fred
Hello World! My name is fred
Hello World! My name is fred

Oe3KpaeH LMKBII

The problem here is that we haven't explicitely indicated that the action was "done".

Bagmauva 2: PeasmM3supaiTe TOPHMSA ar'eHT Taka,
U3BUKBAHE .

ue Ioa IIPpUKJIIIoUM pa6OTa cyen 5-ToTo
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