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Particulas, Luz Sincrotron e Sirius

Fonte de Luz Sincrotron

Figure: Luz sincrotron
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Particulas, Luz Sincrotron e Sirius

Laboratério Nacional de Luz Sincrotron
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Figure: LNLS
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Particulas, Luz Sincrotron e Sirius

Laboratério Nacional de Luz Sincrotron

» Primeira fonte de Luz Sincrotron do hemisfério sul
(UVX)

» Unica fonte da Amérca Latina

» Inaugurado em 1997

» Faz parte do CNPEM
Centro Nacional de Pesquisa em Energia e Materiais
Organizacdo social qualificada pelo Ministério da Ciéncia,
Tecnologia, Inovagdes e Comunicagdes (MCTIC)
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Particulas, Luz Sincrotron e Sirius

Laboratério Nacional de Luz Sincrotron

» Recebe 1200 pesquisadores por ano
» Parcerias com indastria nacional
» Areas de Pesquisa
Meio Ambiente, Agricultura, Energia, Materiais, Satde, entre

outros

Nordeste
6%

Ilr;tnzrnacmnal B
62%
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Particulas, Luz Sincrotron e Sirius

EstacGes Experimentais (Linhas de Luz)

» Diferentes faixas do espectro
» Diferentes experimentos

» 18 Estacoes
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Particulas, Luz Sincrotron e Sirius

Sirius

» Maior e mais complexa infraestrutura cientifica ja
construida no Brasil

» Mais intensa fonte de luz sincrotron
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Particulas, Luz Sincrotron e Sirius

Sirius

Figure: Sirius
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Controle nas Estacdes Experimentais

SOL

» Software para as Estacdes Experimentais
» Automacido e interfaces de controle
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Controle nas Estacdes Experimentais

Desafios de Controle

» Diversos equipamentos
» Diversos fabricantes

» Diversos softwares
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Controle nas Estacdes Experimentais

EPICS

» Experimental Physics and Industrial Control System
» Sistema cliente-servidor distribuido usando Channel
Access como protocolo de comunicacio

» 10C
Servidor de PVs (Variaveis de processo)
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Controle nas Estacdes Experimentais

EPICS

EPICS

Spec

Scaler

Figure: Epics
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Controle nas Estacdes Experimentais

Necessidade de Interfaces

» Escrita/Leitura EPICS

» Experimentos (Python)
Flexibilidade para desenvolvimento, pois novos experimentos
s3o criados a todo momento
Exemplo: Scan
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Controle nas Estacdes Experimentais

Interface de usuarios (hoje)

» Spec
» Linha de comando (Python)
» CS-Studio
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Controle nas Estacdes Experimentais

CS-Studio - Pontos Positivos

» Open Source
» Acesso ao EPICS
» Usabilidade Simples
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Controle nas Estacdes Experimentais

CS-Studio - Pontos Negativos

v

Dificuldade de Modificacdo
Dificuldade de integracio com Python

v

v

Mistura entre controle e visualizacdo

Alto uso de recursos

v
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PyQt (e PyDM)

PyQt

v

Bindig do Qt para Python
Desenvolvido pela Riverbanking

v

v

GPL (ou Licenca Comercial)
Ultima versdo 5.9 e 4.12

v
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PyQt - Vantagens

» Framework intuitivo

» Estavel

» Open source

» Python

» Desenvolvimento rapido
» Boa performance

» Base para outras ferramentas
Orange, MXCube, PyMCA, PyDM

» Multiplataforma
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PyQt (e PyDM)

PyQt - Vantagens

» Qt Designer
» Facil desenvolvimento de widgets
» signal e slot
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PyQt (e PyDM)

PyDM - https://github.com/slaclab/pydm

v

Framework simples que integra PyQt + PyEPICS

v

Facil de estender
Python

Open Source

v

v
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PyQt no LNLS

PyQt no LNLS

Horizontal motor Vertical motor 5
O Stop {C}} O Stop {g}

- VAL + - VAL +

S 0w

Figure: Controle de Motor
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PyQt no LNLS

[ 2 Motor settings - [Preview] — Qt Designer X
Slit Motor 1 SIRIUS:SLIT1:m1
Limits
Motion User Dial
Encoder .
Calibration High Limit

Low Limit

Edit

Figure: Configuraces de motor
Gabriel Fedel
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PyQt no LNLS

Sensors

Profile  Temperature and Power
Rise rate(*C/min)  Time on SP (min)  Fall rate (*C/min)  Use ramp? SetPoint (°C) | OFf/ON  Power (%)

1 00 ( 00 ] 00 ] al 600 :
2 00 ( 00 ] 00 ] ; 600 ;
3 00 ( 00 | 00 ] fa 500 :
a | 00 ( 0.0 | [ 0.0 | [ 60.0

Configuration: configl ¢ Status: Normal

PyQt no LNLS

Actuators

Emergency nvsicat b nateces () [

Figure: Baking
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PyQt no LNLS

PyQt no LNLS
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Figure: Tela da FAC

Gabriel Fedel PyQt no Acelerador de Particulas Brasileiro 25/35



Laboratsrio Nacional
deLuz Sincrotron

LNLS

PyQt no LNLS

r ' CNPEM
[ 4

PyQt no LNLS

—
E =
Continuous Hode acton Mot Rapetiion Rate (He]
@ Enbianl @ Eomsl @ Cyelcjecton 2000 2 2000
Jucket st
12050200
12050
i Level v o Clocks l
£ | injacton: Unac and 1m0 Pae rage =
necton Clocka
Unac Stote Froquency (k7]
Unac S00000 %
Mot Salection Detay Ls) ° £
<Cdamal x| Connuouws - 0000 L1 EGun MutBy v EGunsany UoLTI Moty
Continuous 0000 stre DeleyLus) Store Dalaylus) stre Doty sl ciooa
Qo000 ¢ 5.0000 E
0 X X Stato Freaquency (kte]
® ] 00000 ° o000 ] 00000 oo 5
o Selsction  Dslay us] B
<Edemal x| Contmaous - 0000 ormer2 LG TR LGonTHLRE2 © 100000
Continuaus o000 e e Ste Deaylus] Stote Delay sl =
Goo0 |- oo - 3
mpe0 X [——
” ] 0.0000 ] @.0000 ] 00000 i R TR
Mo Selection Doty ] ° :
<Enema > Contuows © 0000 oy
T =g Stte Delayfus) State  Delaylus) Stote Doty 5] Clocia
Qo000 |- o000 = E
st X frecuancy (ki)
L ] 0.0000 ] 00000 ] 0.0000 St Frequency (k)
Mot Salection Dolay s) © T
<eemai>|  Contnuous - 0000 U GiabT sHamp
Continuous 0000 e oo ookt
Qo000 ¢
5 State Froquency (k2]
Diagnosics ] 00000 oo J5
ou ] 100000
Mo Selscion Dstay ] J— s
<Edemal > Contmaous - 0000
Continuaus o000 T 0TS, 800101k Stoto Freauency tkie]
L0000+
o st Boley i) st Dalay 1us) ) L0000
o000 o000
Mode Selection Delay ] ° oo ° = g
<Emem > Contuo -+ 0000
o 5 Stale Frequency fkr)
Digko E ] 100000 .

Figure: Tela da FAC
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PyQt no LNLS
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Figure: Ocean
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PyQt no LNLS

Scan Motors - [Preview] — Qt Designer

Runs

Run 1 Run 2 Run 3

o Couting Time (s) 500 + |
counterset: [ o] [] Initial - Motor sh2x (mm) 0 )

Final - Motor sh2x (mm) 10

[ Go to optimum

woror: (T3] (0] ()

Step - Moter sh2x (mm) 0.1

Time Expected: save | | Load |
start |

- Results
Output:

Figure: Tela de Scan
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PyQt no LNLS

Cédigo Tela de Scan

» https://github.com/gabrielfedel /scanGui
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Préximos Desafios

» Threads/Assicrono/IPC
Threads
Programagdo Assincrona (co-rotinas)
Comunicacdo Via Socket
Comunicacdo Via DBus

» Definir padroes

» Controle de acesso
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Concluindo

» Experimentem PyQt

» Venham nos visitar no LNLS
(gabriel.fedel@lInls.br)

» Estamos com uma vaga no nosso grupo!

http://bit.ly/VagaSOL
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Agradecimentos

» Vocés
» Organizacdo QtCon Braisl
» Grupos do LNLS

SOL

FAC

TGM
MX2
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After party
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PyMCA

256
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Figure: PyMCA - http://pymca.sourceforge.net/
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MXCuBE
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Figure: MXCuBE - http://www.esrf.eu/mxcube2
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