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O QUE E AGENTSPEAK?

V4

E uma linguagem de programacao orientada a agentes. Baseia-se na programacao
|6gica e na arquitetura BDI para os agentes auténomos (cognitivos). A linguagem foi
originalmente chamado AgentSpeak (L) mas tornou-se mais popular como AgentSpeak.

e Poderosa linguagem de programacao para criar agentes inteligentes
e Baseado no paradigma: belief — desire — intention (BDI)
e Heranca intelectual:
e The Procedural Reasoning System (PRS)
e Developed at SRl in late 1980s

e [ogic Programming/Prolog
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AGENTSPEAK: Control Loop

e Agente recebe eventos que podem ser:
e Externos: a partir do ambiente ou a partir de dados perceptivos
e Internamente gerados
e Tenta tratar os eventos procurando planos que correspondam
e Conjunto de planos que correspondem ao evento sdo opc¢oes/desejos
® Escolhe um plano dentre os desejos e executa: torna-se comprometido com isso — uma intencao

® Ao executar o plano pode gerar novos eventos que requeiram tratamento




AGENTSPEAK: Beliefs

Arquitetura:

e Beliefs (crencas) representam a informacao que o agente possui sobre o seu ambiente

e S3o representadas simbolicamente

e Atomos de fundamento légico de primeira ordem

Exemplo:

open(valve32)

father(tom, michael)
father(lily, michael)
friend(michael, john)
at_location(michael, gunne)

on(blockA, blockB)




AGENTSPEAK: Plans

Arquitetura:

e (Cddigo desenvolvido off-line com antecedéncia
e Fornece informacao ao agente sobre:
e Como responder a eventos

e Como atingir objetivos

e Plans:
® event
® context

e body




AGENTSPEAK: Plans

Estrutura:

e triggerCondition
e E um evento que o plano pode tratar

® context
® Define as condicoes em que o plano pode ser utilizado
e body

e Define as acoes a serem realizadas se o plano for escolhido

triggerCondition :

context <-
body.




AGENTSPEAK: Events

Arquitetura:
e +IP
e new goal acquired --“achieve P”
o -IP
e goal P dropped
e +8B
® new belief B
e -B

e belief B dropped
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Agent Programming
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Jason is an interpreter for an
extended version of AgentSpeak. It
implements the operational
semantics of that language, and
provides a platform for the
development of multi-agent
systems, with many user-
customisable features. Jason s
available as Open Source, and is
distributed under GNU LGPL.

Jason is developed by Jomi F.
Hibner and Rafael H. Bordini, based
on previous work done with many
colleagues, in particular Michael
Fisher, Joyce Martins, Alvaro
Moreira, Renata Vieira, Willem
Visser, Mike Wooldridge, but also
many others, as acknowledged in
the manual.




Jason

a Java-based interpreter for an
.. extended version of AgentSpeak

E uma implementacdo de AgentSpeak

E uma biblioteca com ferramentas de depuracio
Possibilita o uso de multi-agentes

Implementado em Java

Cria um ambiente de desenvolvimento agil

Preparado para entrar em funcionamento rapidamente

Software Livre (GNU LGPL)
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JASON: Reasoning Cycle

Passos:

Perceber o Ambiente

Atualizando a Base de Conhecimento (Belief Base)
Recebendo Comunicacao de Outros Agentes
Selecionando Mensagens "Aceitaveis Socialmente"
Selecionando um Evento

Recuperando Todos os Planos Relevantes
Determinacao dos Planos Aplicaveis

Selecionando um Plano Aplicavel

Selecionando uma Intencao para Execucao Adicional
Executar um Passo de uma Intencao
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http://jason.sourceforge.net/

https://github.com/jason-lang/jason

http://jason.sourceforge.net/Jason/Examples/Archive.html
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http://jason.sourceforge.net/
https://github.com/jason-lang/jason
http://jason.sourceforge.net/Jason/Examples/Archive.html

Java

Java SE Development Kit 8

http://www.oracle.com/technetwork/java/javase/downloads/
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http://www.oracle.com/technetwork/java/javase/downloads/jdk8-downloads-2133151.html
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http://www.jedit.org/

https://sourceforge.net/projects/jedit/
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http://www.jedit.org/
https://sourceforge.net/projects/jedit/
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JASON: jEdit

jEdit - robot.asl (modified)

-

& robot.as! (/Users/jomi/jason/examples /DomesticRobot/)

~f'C'Dome5(rcRobot mas2j O owner.as! B robot.as) <‘.‘»fsupennarie't.asli_

/* Initial beliefs and rules */

available(beer,fridge). nitially, believe that there are some beer in t
Timit(beer,10). Y On | not - ) than 10 beers a |

too_much(B) :-
.date(YY,MM,DD) & .count(consumed(YY MM,DD,_,_,_,B),QtdB) &
Timit(B,Limit) & QtdB > Limit.

L LT L

l/* Plans */

4 Ihas(owner,beer) : available(beer,fridge) & not too_much(beer)
<~ lat(robot,fridge);

=9 open(fridge);
3 get(beer);
2 close(fridge);
& tat(robot,owner);
. hand_in{beer): A
g ?has(owner,beer); 3
t 20 - - )- T »
Y about B3 IS0
Jason
rJason console 1 Project agents
Lounching DomesticRobot.mas2j ~ | | robot;
Parsing project file... parsed successfully! . | OwmEr
Parsing AgentSpeok file 'supermorket.asl'... porsed successfully! v || supermarket
[ > J “ >
% Jw | Error List JEERIDE
(as),none,1SO-8859- 1)~ - - - UNEIIEMb
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JASON: Mind Inspector

BoOa i Jason Mind Inspector @ cycle 22 @
Agents Agent Inspection

2 ;

L Inspection of agent r1 (cycle #12)

- Beliefs posiback.d 0. s a2 Ify
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gn'nﬁgnqru[_“ sca(percepl)]

= Events Sel Trigger Intention
X +ensure_pickigarb) 4

+ Options

= [ntentions  Sel |d Pen Intended Means Stack (show details)

X 4 +lensure_pic(s) [S=garb}
+ltake(S.L) [S=gab L=r2}
+lcarry to{R) {R=r2,¥=0xX=3}
+gamagarxr1:‘[..._||-|:||-|n-||'::
Actions Pend Feed Sel Term Result Intention
X X pickigarn) false 4
Agent History
Ak
—_—— e
Cycle O 10 20 Cycle 22

B= run E . cyclels) for all agents T! view as: “html T‘
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JASON: “Hello World”

Criar um diretorio chamado “hello_world”
I [ = | jason-2.0a

Home Share View

&« v P « IFRS » 5-Semestre » 4% - Topicos Avancados | - Inteligéneia Artificial (551071] - Fabio Okuyama » AgentSpeak - Jason »
Mame a Date modified Type Size
7r Quick access o _ .
& Google Drive » demos 'Ii_-.,':_-r..,'1!.?.,'::a_h:» Ffln’:fclcl&l
» doc 15/09/2016 09:54 File folder
i AgentSpeak -Jason o ol 15/09/2016 09:46 File folder
v HydroFlow ~ hello_world 28/11/201616:14  File folder
. img ) Jedit 281172016 12:52 File folder
L1 jason-2.0a ) libs 1 /2016 0%:46 File folder
scripts 15/00/2016 09:46 File folder
o Creative Cloud Files /% |\ ryep 15/09/201609:54  File 8 KB
6‘.;': Dropbox § readme. html 15/09/2076 09: 5 Chrome HTML Do... 35 KB
§ release-notes. html 15/09/2016 09:5¢ Chrome HTML Do... B3 KB
3 This PC
I Desktop
|if| Documents
* Downloads
D Music
= Pictures

B videos
=, Local Disk (C:)

MNT _ 2 TR MM
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JASON: “Hello World”

[ (] “. d. [ ] ” d d d. V4 (] lll dl ”
Abrir o arquivo JAVA “jedit.jar” dentro do diretorio “jedit
I [ [ = | jedit
Home Share View
&« v P « IFRS » 5-Semestre » 4% - Topicos Avancados | - Inteligéneia Artificial (551071] - Fabio Okuyama » AgentSpeak - Jason »
MName Date modified Type Size
7r Quick access
doc 15/00/2016 09:43 File folder
L. Google Drive v ) ) ] ] .
. jars 15/09/2016 09:46 File folder
w) Agentspeak-Jason e 15/09/2016 09:46 File folder
w HydroFlow | modes 15/09/2016 09:46 File folder
w img | properties 251172016 11:18 File folder
L1 jason-2.0a ) startup 15/00/2016 09:43 File folder
L/ jedit.jar 15/00/2016 09:54 Executable Jar File 3l

e Creative Cloud Files
#F Dropbox

3 This PC
I Desktop
|if| Documents
* Downloads
D Music
= Pictures
B videos
=, Local Disk (C:)

MNT _ 2 TR MM
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JASON: “Hello World”

Clicar em “New Project”

2 jEdit - Untitled-1 - O e
File Edit Search Markers Folding View Utilities Magros Plugins Help
W A 5 = ® | J¢
=m0y 42 00+ 8 QX DOEd 18l £ @
- @ |¢E Untitled-1 (C:\Wsers\WonatiGoogle Drive\FaculdadesiiFRS\S - Semestre\d® - Topicos Avancados | - Inteligéncia Artifici... | =
*® 3 :
—_|L“ Untitled-—1 [ # Untitled-1
¥ || -~ Notparsed | & 1 ]
%
o
o
p= |
]
E —
@ : >
o e (]
: 1 about B 345‘ 45
B f | &8 £ Q7
: ﬂ.}ason A
Jason console ’F’rdl\lew Project
‘|hrther Jason functionalities are available in the menu Plugin->Jagbn.
2Kl i v
| % |+ | Error List | Jasn 1DE
1,14l {text,none,Cp1252) - - - - WiEkiz45mb |
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JASON: “Hello World”

Dar um nome ao projeto e selecionar o diretorio raiz do diretério criado

33 jEdit - Untitled-1 — O =
File Edit Search Markers Folding View Utilities Macros Pluginsg Help
* P D v | =] @ M
TEOSs A8 Q488 A JOE N 8l 5 @
- @ |§% Untitled-1 (C:\Wsers\WonatiGoogle Drive\FaculdadesiFRS\S - Semestre\d® - Tépicos Avancados | - Inteligéncia Artifici.. |v|
x : /—‘
— j Untitled-1 # Untitled-1
¥ || — Notparsed | : 1 ]
& 73 New Jason Project >
ii] i
% Mew project parameters
3 3 |
i : Project name: hello_world |'\ |
— oKl [¥]
.................................... InfrastrUCtUrE: Centralised = ___________________________________________________________________________________________________
a.}a: Root location: |C:1.Usersi.‘(nnat | 8$ ! P’E'@ Q | &
Jason consi by oy CiUsersiYonatihello_waorld k—-.. Project agents
i |hrther Jg n->Jason.[}
| Ok || Cancel |
I 7 I ID
| % |+ | Error List | Jason IDE |
1,1 All {text.none,Cp1252) - - - - WERiZ45mb |
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JASON: “Hello World”

Sera criado um arquivo de mesmo nome no diretério “hello_world”
| Iﬂ = | hello_world

Home Share View

&~ =3 =~ 4 <« 3-5Semestre » 4% - Tapicos Avangadoes | - Inteligéncia Artificial (551071) - Fabio Okuyama » AgentSpeak - Jason » jason-2.0
Mame Date modified Type Size
7r Quick access )

| hell Id.rnas2] 28/11/2016 16:14 MAS2]) Fil 1KB

L. Google Drive ] hello_world:mas?j e . -
. AgentSpeak - Jason
w1 HydroFlow

w img

. jason-2.0a

e Creative Cloud Files

,5‘_;-3 Dropbox

3 This PC
I Desktop
|if| Documents
* Downloads
D Music
= Pictures
B videos
=, Local Disk (C:)

MNT _ 2 TR MM
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JASON: “Hello World”

Adicionar um agente clicando em “Add agent in project”

73 jEdit - helle_world.mas2] — O *
File Edit Search Markers Folding View Utilities Magros Plugins Help
W A 5 = ® | J¢
Ty 48 O004&L08 AKX OJEd el 5 @
o @ |<> hello_world. mas2j (C:\Users\YonatiGoogle Drive\Faculdades\IFRS\S - Semestred® - Topicos Avancados | - Inteligén... |+
b3 : :
T_|L_ hello_waorld, r<> hello_waorld. mas2j |
.| = MNotparsed : U+ Tason Project */ =
g 3|Mas hello world | I
m 4
3
o & infrastructure: Centralised =1_|
i £ hd
— 3N [ ¥]

ﬂabm‘t a3 2ot s

| B4 Jason
: Add agentin pr
crJason console ﬂqm

Project created! /

] [» ;\x|v|ErmrList|Jasm|DE

(mas2],none,Cp1252) - - - - WERZ45Mb |
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JASON: “Hello World”

Dar o nome “hello” e confirmar

J3 jEdit - helle_world.mas2 — O *

File Edit Search Markers Folding View Utilities Magros Plugins Help

TwmOs 48 OQ+HRN Q& ¢ 8] 8 @

- @ < hello_world. mas 13 Adding an agent to project hello_world.mas2j > picos Avancados | - Inteligén... |V|
® :
— ™ hello_world] [ <> hello_world maAdent parameters
| — Motparsed 17+ Tasol|Agent name: |nello] el
E g | | B
= ) Agent class:
E § inf =_
i : g ) | | >
. e Architecture class: [ »]
about || Number of agents: 1 & e
; B | &3 8 | &
ﬂ.}ason S
oz fromar |<]
¢ rJason console —| b Project agents
i|lProject creat|Hostto run: llocalnost |
| Ok | ‘ Cancel ‘
T v| | %]+ |EmorList| Jason 1DE | /
|9,1 Top {mas2j,none,Cp1252) - - - - Wh 7i245Mb
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JASON: “Hello World”

Sera criado um agente com a definicao padrao

2 jEdit - hello.asl - O e
File Edit Search Markers Folding View Utilities Magros Plugins Help
o]

Ty 48 O004&L08 AKX OJEd el 5 @
o ﬁ ;§|<> hello.asl (C\WserstYonatiGoogle Drive\Faculdades\IFRSS - Semestreld® - Topicos Avancados | - Inteligéncia Artificia...
x :
—_|heIIO.asl iérOhello.asI rlhello_world.m352| |
- -
| & +istart E U4/ Agent hello in project hello world.masZj sl
§ z
E }/* Initial heliefs and rules */
m 4
E /* Initial goals */
& E
o N 'start.

&

A/* Plans */

1a

Wl+lstart : true < .print("hello world.'™).

1z

[ ]
| % |+ | Error List | Jason 1DE

12,1 All (asl,none,Cp1252) - - - - Wh 21245ru1b|
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JASON: “Hello World”

Explicacao:
1.
2.
3. [*Initial beliefs and rules */
4.
s.  /* Initial goals */
6.
7. lstart.
8.
o. [*Plans */

[y
S

+Istart : true <- .print("hello world.").

[y
5

» 0 agente tem um Unico objetivo inicial: !start

» Este objetivo esta |Ia quando o agente é iniciado

» O ponto de exclamacdo diz "este é um objetivo"

» Existe um Unico plano, que diz “se vocé tiver adquirido o objetivo start" deve: imprimir “hello world"
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JASON: “Hello World”

Clicar em “Run MAS” para executar o programa

File

33 jEdit - hello.asl

Edit Search Markers Folding View Utilities Magros Plugins Help

&)

— O >

TmQOs 402 0008 AKX TJEHM Nl & @

;§|<> hello.asl (C\WserstYonatiGoogle Drive\Faculdades\IFRSS - Semestreld® - Topicos Avancados | - Inteligéncia Artificia...

T :
— _I hello.as r <r hello.asl rl hello_world. mas2j |
Y [~ § Hstant | 5 -
§ N4+ Plans */
=] 10
e —
z +istart @ true <- .print("hello world.").
g 1z L
E —
@ : >
o e (]
1 about
y | &3 Qs
ﬂJﬂSOﬂ @
Jason console /' ' Run MAS [ r Project agents
Project created! hella;
[ % | | Error List | yason 1DE
12,1 Bot (aslnone,Cp1252) - - - - W 4245Mb
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JASON: “Hello World”

Programa executado com sucesso!

|#:] MAS Console - hello_world

Lason Hitp Server running on hitp:iM92.168.0.197:3272
[hello] hello world.

/7 Clean | ! Stop [P Pause ” 3'$ Debug | = Sources

Frall

agent || # Kill agent ” At Hew REPL agent
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JASON: Book

oLo6Y | WWILEY

pro ramming
multi-agent systems

in AgentSpeak
using Jason Lo

Rafael H. Bordini
Jomi Fred Hiibner
Michael Wooldridge
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