Pure Data

Sistemas Musicais Multiagentes
Arcabougo Ensemble

Interface com o Pure Data
Referéncias

Usando Pure Data para criar Sistemas Musicais
Multiagentes no Arcabouco Ensemble

Pedro Bruel

pedro.bruel@gmail.com

Grupo de Computa¢do Musical IME/USP

7 de abril de 2014

/47



Estrutura

Pure Data

Sistemas Musicais Multiagentes
Arcabouc¢o Ensemble

Interface com o Pure Data

Referéncias

)

47



Pure Data

A linguagem
Encapsulando o Pure Data

Pure Data
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Pure Data

Linguagem de programacao visual, voltada a aplicacGes interativas
musicais e multimidia.

Projeto de cddigo aberto, sob licenca BSD.
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Basic Elements

Float| object box

I
I
1

empty object box

Znessage message box (click)

:a number box (click and drag/type)
Eynlml symbol box (click and type)

comment comment (like the rest of this text)
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audio data

For audio, pd has a specific data type. Audio objects all
have a trailing tilde ("~"). Audio coords are thick.

[T25/ 256/ 560
messages (thin cord) --=
osc~ 560
8...?
audio (thick cord) -->

dac~
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Ambiente Pure Data

Pure Data

Interface Grafica

Multiplos Patches;
Threading;

Controle Temporal,;
Processamento de Sinais;

API de Audio
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A linguagem
Encapsulando o Pure Data

Para Saber Mais

Pure Data:

m Manual FLOSS: flossmanuals.net/pure-data/
m Cddigo Fonte:

$ git clone git://git.code.sf.net/p/pure-data/pure-data
@ Puckette, Miller and others

Pure Data: another integrated computer music environment
Proceedings of the Second Intercollege Computer Music Concerts 37-41

@ Puckette, Miller (1988)
The Patcher

The-International
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Encapsulando o Pure Data

Codigo Cliente
GUI do Codigo Cliente

Codigo de Alto Nivel;
Threading;
Controle Temporal;

libpd
Pure Data

Multiplos Patches;
Processamento de Sinais;

API de Audio do Codigo Cliente
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Implementacao

Tarefas da Aplicacdo:
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Pure Data

A linguagem
Encapsulando o Pure Data

Implementacao

Tarefas da Aplicacdo:
m Inicializar o Pd;
m Definir funcdes de callback;

m Chamadas ao método de processamento;
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Implementacao

Beneficios:

A linguagem
Encapsulando o Pure Data
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Pure Data

A linguagem
Encapsulando o Pure Data

Implementacao

Beneficios:
m Pd em Java, C, Python...;
Biblioteca DSP;

Geracdo de Audio;

Configuracao e Controle de Aplicagoes;
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Para Saber Mais

Libpd:
m Livro: Making Musical Apps - Peter Brinkmann
m Site: 1libpd.cc
m GitHub: github.com/libpd
m Cddigo Fonte:
$ git clone https://github.com/libpd/libpd.git
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Sistemas Musicais Multiagentes

Sistemas Musicais Multiagentes

Figura: Um Sistema Multiagentes.
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Sistemas Musicais Multiagentes

Sistemas Musicais Multiagentes

| STAGE

bass player

Figure 1 - Interaction model of a jazz ensemble
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Sistemas Musicais Multiagentes

Generalizacao de um Sistema Musical Multiagentes
[Thomaz e Queiroz, 2009]

Ambiente Virtual

Basede
Conhecimentos

Figura: Agente Musical e Ambiente



O Arcabougo

aicanoucolEnsenible Arquitetura de Aplicagdo

Arcabouco Ensemble

O Arcabouc¢o Ensemble fornece ferramentas multiplataforma para
a implementac3o de Sistemas Musicais Multiagentes.
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O Arcabouco
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Cédigo e Documentacao

m GitHub: github.com/phrb/ensemble

m Google Code: code.google.com/p/musicalagents/
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Uma aplicacdo do Ensemble é composta de:
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Arquitetura de Aplicacao

Uma aplicagcdo do Ensemble é composta de:

m Um Agente Ambiente e um Mundo;
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Arquitetura de Aplicacao

Uma aplicagcdo do Ensemble é composta de:
m Um Agente Ambiente e um Mundo;

m Agentes e seus Raciocinios, Sensores e Atuadores;

m Servidores de Eventos:
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Arquitetura de Aplicacao

Uma aplicagcdo do Ensemble é composta de:

m Um Agente Ambiente e um Mundo;
m Agentes e seus Raciocinios, Sensores e Atuadores;
m Servidores de Eventos:

m Entradas e Saidas do Ambiente Virtual;
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O Arcabougo

acapouscln=emble Arquitetura de Aplicagdo

Arquitetura de Aplicacao

Uma aplicagcdo do Ensemble é composta de:

Um Agente Ambiente e um Mundo;

Agentes e seus Raciocinios, Sensores e Atuadores;
Servidores de Eventos;

Entradas e Saidas do Ambiente Virtual:

Interfaces;

30
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O Arcabougo

acapouscln=emble Arquitetura de Aplicagdo

Arquitetura de Aplicacao

Figura: Arquivo de Configuragdo do Ensemble
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Interface com o Pure Data

Objetivo:
Mapear os conceitos e estruturas do Ensemble a objetos num

patch, permitindo a criagdo e configuragdo de aplicagbes do
Ensemble a partir do ambiente do Pure Data.
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Referéncias

Arquitetura de Aplicacao

Tuad bang

Definindo Pardmetros de Processamento
ﬁluhal PROCESS_MODE BATCH
ﬁluhal CLOCK_MODE CLOCK_USER

Definindo Ambiente e Mundo

én\rirnnment class ensemble.apps.pd_testing.PdEnvironment

énvirunment world ensemble.apps.pd_testing.Pdworld

Adicionando um Agente Patch de Configuracdo do Agente

édd_agent name agentl pd agentl

33/
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Objetivo
Arquitetura de Aplicacdo
A Interface

Simbolo Para Inicializacdo do Agente

r agentl:start

Adicionando Atuadores e Sensores

égentl add_actuator actl type event

égentl add_sensor sensel type event

Adicionando Fatos na Base de Conhecimentos

égentl new_fact global note 448

34/
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Referéncias

¢ Ensemble 5
¢ Environment NAME Reasoning
World
event CLA apps.pd_testing. PoF
- agentl
KnowledgeBase
sensel STATEINITIALIZED
Reasoning
ciself TYPE REASCNING
senseself
actt Parameters
NAME. [ VALUE
'subpatch_name |agentl
Command | |

Start Simulation Stop Simulation
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Interface com o Pure Data

A Interface

<=Java Class>>

(5 PdAgentClassinformation

ensembie.apps.pd_testing

Objetivo

Arquitetura de Aplicacdo

A Interface
<<Java Class>> <<Java Class>>
(& PdConstants (G PdEventServer
ensemble.apps.pd_testing ensembie.apps.pd_testing

<<Java Class>> DmaCmss & | <DaaCass <<Java Class>>
(3 PdReasoning (& PdWorld (& PdEnVi S PdA ver
ensemble apps pd_testing | | ensembie.apps pd_testing

<<J]ava Class>>
(= PdEvent
ensemble.apps pd_testing

L~

<<Java Class>>

<<Java Class>> «<lava Class>> T
(3 PdSensor (3 PdActuator (C]. i H={ G PdD.
ensembie.apps.pd_testing ensemble.apps.pd_testing ensembie.apps pd_testing o ot s
/ / 174
<<Java Class>> <<Java Class>> <<Java Interface>>
(@ PdMessage (® PdFloat & PdReceiver
ensembie. apps. pd_testing ensemble.apps.pd_testing org.puredata. core
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PdReceiver

<<Java Class>>
(5 PdAgentClassinformation
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Objetivo

Arquitetura de Aplicacdo

ensembie.apps.pd_testing

A Interface
Referéncias
<<Java Class>> <<Java Class>>
(& PdConstants & PdEventServer
ensemble.apps pd_testing ensembie anps pd_testing

<<Java Class>>
(3 PdReasoning

<<Java Class>>

(/

(3 PdWorld

<<Java Class>>
(& PdEnvi

<<Java Class>>
G PdA ver

ensemble apps pd_testing

ensemble.apps pd_testing

<<Java Class>>
(= PdEvent
ensemble.apps. pd_testing

ensemble.apps. pd_testing ensembie.apps.pd_testing
j \\ —r

=<<Java Class>>
{9 PdSensor
ensembie.apps.pd_testing

ensembie.apps.pd_testing

<<]ava Class>>
(5 PdActuator

<<Java Class>>
(2 PdMessage
Sosembie sops potesing

L

[ ™ <<Java Class>> <<Java Class>>
OF i | G PdD
ensemble.apps. pd_testing org puredsta core utis
¥
<<Java Class>> <<Java Interface>>
(3 PdFioat 3 PdReceiver
ensemble.apps.pd_testing org.puredata. core
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Servidores de Audio e Eventos
<=Java Class>> <<Java Class>> <<Java Class>>
(5 PdAgentClassinformation (3 PdConstants (5 PdEventServer
ensembie. apps.pd_testing ensemble.apps.pd_testing | | ensembie apps pd_testing

<<Java Class>>
(3 PdReasoning
ensemble apps. pd_testing

=<Java Class>>
(3 PdWorld

(/

ensemble_apps_pd_testing

<<Java Class>>
(& PdEnvi

<<Java Class>>
GPdA ver

ensemble apps pd_testing

ensemble.apps pd_testing

<<Java Class>>
(= PdEvent
ensemble.apps. pd_testing

[ E——

—

<<Java Class>> <<Java Class>> <=Java Class>> <<Java Class>>
(3 PdSensor (3 PdActuator OF ' H={ G PdD.
ensembie.apps.pd_testing ensemble.apps.pd_testing ensembie.apps pd_testing i A
/ / 174
<<Java Class>> <<Java Class>> <<Java Interface>>
(& PdMessage (® PdFloat & PdReceiver
ensembie. apps. pd_testing ensembie.apps. pd_testing org.puredata.core
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Servidores de Audio e Eventos

Tuad bang

Definindo Pardmetros de Processamento
ﬁluhal PROCESS_MODE BATCH
ﬁluhal CLOCK_MODE CLOCK_USER

Definindo Ambiente e Mundo

én\rirnnment class ensemble.apps.pd_testing.PdEnvironment

énvirunment world ensemble.apps.pd_testing.Pdworld

Adicionando um Agente Patch de Configuracdo do Agente

édd_agent name agentl pd agentl
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Sensores e Atuadores

<<Java Class>> <<Java Class>> <<Java Class>>
(5 PdAgentClassinformation (3 PdConstants (5 PdEventServer
ensembie. apps.pd_testing ensemble.apps.pd_testing ensembie. apps.pd_testing
<<Java Class>> T Cmes | <iluaClass <<Java Class>> <<lava Class>>
(®PdReasoning (3 PdWorld (@ PdENVil & PdA ver (3 PdEvent
ensemble.apps. pd_testing ensemble apps_pd_testing ensemble apps_pd_testing ensembie.apps. pd_testing ensemble apps pd_testing
v Y \\‘s l /
<<Java Class>> <<]ava Class>> <<Java Class>> <<Java Class>>
(3 PdSensor (3 PdActuator OF i H={ G PdD.
rsemble apps.pd_testing ensemble.apps.pd_testing ensembie. apps. pd_testing ong puredaia core.utils
<<Java Class>> <<Java Class>> <<Java Interface>>
(@ PdMessage (® PdFloat & PdReceiver
ensembie. apps. pd_testing ensembie.apps. pd_testing org.puredata.core
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Sensores e Atuadores

r simple_agentl:start loadbang

z metro 3600  metro 508
;inple agentl add_actuator actl type event scope

s simple_agentl:actself
éinple_agentl add_sensor sensel type event scope global

i r simple_agentl:senseselfl
simple_sgentl new_fact global note 448

s simple agentl:actl

osc~

outlet~

- e ¥ read simple agentl:senseselfl note
simple agent2:sensel B ple_ag

Ir simple_agentl:senseself2
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Agentes e Raciocinios

=<<Java glass»
(5 PdAgentClassinformation
ensemble. apps.pd_testing

Objetivo

Arquitetura de Aplicacdo

A Interface
Referéncias
<<Java Class>> <<Java Class>>
(& PdConstants & PdEventServer
ensemble.apps pd_testing ensembie anps pd_testing

<<Java Class>>
(3 PdReasoning

<<Java Class>>
(3 PdWorld
ensemble apps pd_testing

(/

<<Java Class>>
(& PdEnvi

<<Java Class>>
G PdA ver

ensemble apps pd_testing

ensemble.apps pd_testing

ensemble.apps. pd_testing
L

LN

L~

=<<Java Class>> <<]ava Class>> <=<Java Class>> <<Java Class>>
(3 PdSensor (3 PdActuator OF ' H={ G PdD.
ensemble.apps.pd_testing | | ensemble.apps.pd_testing ensembie.apps.pd_testing o s
/ / 174
<<Java Class>> <<Java Class>> <=Java Interface>>
(@ PdMessage (® PdFloat & PdReceiver
ensemble.apps.pd_testing org.puredata.core

ensemble.apps.pd_testing

<<Java Class>>
(= PdEvent
ensemble.apps. pd_testing
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Entrada e Saida de Audio

r simple_agentl:start

;:anle_aqentl add_actuator actl type event scope
simple_agent2:sensel

simple_agent] add_actuator audiol type audio

simple_agent] new_fact global note 448

;mpleﬁagentl add_sensor sensel type event scope global

Objetivo
Arquitetura de Aplica¢do
A Interface

Tnadbang
metro 3608  metro 500

* note 1.5 read simple_agentl:senseselfl note

s simple_agentl:actself
|r. simple_agent1:senseself2

r simple_agentl:senseselfl

5 simple_agentl:actl

outlet~ pd simple _agentl:audicl
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Entrada e Saida de Audio

inlet~
lBang~

‘tabwrite~ simple_agentl:audiol

Objetivo
Arquitetura de Aplica¢do
A Interface

simple agentl:audiol
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Referéncias

Entrada e Saida de Audio

simple agentl

simple agent2
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[ Brinkmann et al. (2011)
Embedding pure data with libpd
Proceedings of the Pure Data Convention

@ L. F. Thomaz e M. Queiroz (2009)
A framework for musical multiagent systems

Proceedings of the SMC 2009 - 6th Sound and Music Computing
Conference 119-124
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Obrigado!
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