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What is LMJ, What are Target Diagnostics ?
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Ce2 The Laser Megajoule (LMJ)

LMJ is a large research instrument used to condition a very
small quantity of matter at extrem temperature and
pressure

Heavy and Hot Plasma studies and understanding
» Found in Thermonuclear Devices

» Found deep inside Stars

LMJ : An instrument for LMJ : One step forward a
Astrophysics and new kind of energy source,

LMJ : Afundamental key in
CEA’s Simulation
Fundamental Research Inertial Fusion

Program
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Inertial vs Magnetic Fusion

LMJ will concentrate 1025 atoms/cm3 during 10 ps
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Same ratio than between 2 days and the age of the Universe




Experiment Room
© 60 m /50 m High

Laser Megajoule
150 m x 300 m
35 m High
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C22 What are Target Diagnostics ?

Hard and Soft X-ray imaging systems (30 eV to 15 keV range) with a 15 to
150 um spatial resolution and a 30 to 100 ps time resolution, providing 30
imaging channels,

B Diagnostic set for Hohlraum temperature measurements including an
absolutely calibrated broadband X-ray Spectrometer, a Gating Spectrometer, a
time resolved Imaging System of the emitting area,

B Optical diagnostic set dedicated to EOS measurements including 2 VISAR
(Velocity Interferometer System for any reflector), 2 SBO (Shock Break
Out), a Pyrometer and a Reflectivity Measurement,

B Full Aperture Backscatter System,
B Near Backscatter Imager to measure the power, spectrum, and angular

distribution of backscatter light to determine the energy balance.
u Neutron Detectors Stéphane PEREZ| ICALEPCS October 2015 PAGE 9
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CZa From a Microscope to a LMJ Diagnostic
















The LMJ Control Command architecture
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4 BECaDeCEn & C1aBEETR

Model of the LMJ CC

L3 ' GTIR | gmAao || GCl || PARC
Facility Planning Reas L L L P
and Operations ADM ' Admin Configuration Tuning System
System
LZ Administration
SVP

SyStem Sequence Administration System
Supervisory . J S /
L1
SubSystem = -
Control S 2 £ o

oG o =
LO $ o N
Equipment

Control




Ce2 LMJ Control Command Development Constraints

B ForlLMJ:
> Windows 7 64 bits,

» Panorama E? for the CCN1 SCADA, |
» Equipments as LMJ Ressources. Functions
N PN
B For Target Diagnostics, be able to : Control Running

> Handle hundreds of various Equipments,
> Add (and develop) new Target Diagnostics during several years,
> Insure software Maintainability during dozen of years.

Ressources

P

. LeadS tO . Tuning Set
> A stable and open source language, easy to understand (Python S
for SCientiStS), Caracteristic
» An open source framework for drivers (Tango), -
> Specific GUI for maintenance, developed in QT,
> As possible, the use of Ethernet TCP interface for Equipments.

Life expectancy : Open Source, Ethernet / Heterogeneity : TANGO
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Layer O for Target Diagnostics Control Command
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cea

The Old Stuff

Prive E: = Driver MSCDOOO unit ©

C:\>mem

Memory Type

Total

= Used +

Free

Conventional
Upper
Reserved

Extended (XMS)=

Total memory

640K
123K

OK
129,861

16K

86K

Ok
84,853K

624K
37K

6K

45, 008K

130,624

84,955K

45,669K

Game / 3D Software
OpenGL

Device Driver

Hardware Abstraction

Total under 1 MB 763K

102K 661K

Layer (HAL)

Graphics Card / Chipset

Total Expanded (EMS)

33,152 (33,947,
Free Expanded (EMS)

32,768 (33,554,

Setup Information
Sound: Sound Blaster 16-/AWE32
Port: 220

Irg: S
DMa: 1

————————— Main Menu

Auto Detect Sound Hardware
Change Digital Sound Card
Change Music Card
Test Digit

Test M|Auto detection found the following:

PAS 16 (OPL3)

Setup U 388

Uiew RE|Card: Sound Blaster 16/AWE32

Uiew De |Port: 220 : None
E|IRQ: 5 ing: None

DMA: 1

-|Music Card: SB Pro-s16, PAS 16 (OPL3)
Port: 388

Select this sound card

Do not use these values




C22 Abstraction Layer for Life Expectancy

Programming Language Programming Language

= =

Abstraction Layer

Specific Drivers

Abstraction Layer : THE solution for Life Expectancy and Heterogeneity ?



The TANGO Framework

Configuration ‘Supervisory DataBase

)

TANGO Interface

TANGO Software Bus
¥

TANGO : a nice Abstraction Layer Architecture




[

[F5] TANGO Code Generator - TimeDewvice
File Edit Tools Help

D] Ll =B Palette: Gl @] £ B K S &)

@
©
(x

g
(0
x

W Edit Atributeindow
[ Definition r Prnperties/r Events |

Attribute name: [CurrentTime Abstract
¥ @] Scalar Attributes Attribute Type: Scalar -
o CurrentTime -
a Spectrum Attribut Data Type: DevString -
age Attri Allocate: ) Read data member
Se States
Read/Write Type: [READ [~]

Controlled by : ) Expert Only

N

@ TimeDevice

iR ) Polled
+ Status

PR

POGO : a code generator for Drivers




Ce2a  POGO (2)

& w Class Definition Window & @ ®
|Class Name : TimeDevicel |
Device Class Identification Help Sl o D O Mhob
Project Title : mearToyherT |
Class Description:
Contact email * [iel.koep@softwareschneiderei.de| =
Class family * |System |v|
Platform * |AII Platforms |v| = e
@ TimeDevice
Bus * |Not Applicable |v| + State
+ Status
Manufacturer |[softwareschneiderei GmbH | | el
Product Reference | |
Elem I Dl

You can choose between 3 languages




CZa The 14 TANGO States

UNKNOWN

UNKNOWN
INIT
STANDBY
ON
OFF
OPEN -

RazInformationsMaintenance,

MemoriserPosition,

ReinitialiserPosition
RUNNING S
l \L/ \I {M ResetDefaut:

MvtAxeThetaPositifLent,
MvtAxeThetaPositifRapide,
FAU LT MvtAxeThetaNegatifLent,
MvtAxeThetaNegatifRapide,
MvtAxePhiPositifLent,
I N S E RT MvtAxePhiPositifRapide,
MvtAxePhiNegatifLent,| MouvementTermine,

DefautMoteur MvtAxePhiNegatifRapide, ArretMouvement

RallierPositionTheta,
RallierPositionPhi,

RallierMemoristionTheta

MOVING
DISABLE

DefautCommunicationBMAC

evice

Timoutlnit,
AlarmBmag

STANDBY

ResetDefaut:

AlarmBMAC,
outMvt,
eoutStop

MOVING

State Machine protection for all Devices Commands




Cea TANGO Polling

t 1]

TANGO Soﬂ:w?/re B}ls

DeadlLock !




Cea TANGO Polling

Client 2

.\Using Methods/Attributes

Client 1 :
Notifications on Change,
Ranging... value of

attributes ‘

Second Client

TANGO Softwéxe Bu7/

v

- Methods
- Methods ) h‘l.'tl’lbUt:ES
- Properties -—r

- Attributes

- Properties
I @ Polling Buffer

Values are read inside the buffer

o 11! \
%,, il a— !
M l T —
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Cea TANGO Polling

Client 1 :
Notifications on Change,
Ranging... value of

attributes l
- Methods
B M ethods - Attributes
R htes - Properties @®&——————®»
- Properties

Polling Buffer

Client 2

¢\Using Methods/Attributes

TANGO Softnge Bu7/

I Values are read inside the buffer

— S—

Polling can also be used for Computer Power Configuration or Full Driver testing




cea Jive:alowl

evel TANGO Tool

&l Jive 5.0 [CCOO1-DP PTGOO1:20000]

Fil Edit Tools Filter

| 4 ||| 8 ||| < ||crasszas_aguent

Server | Device | Class | Alias | Aft Alias | Prope

o s _Agitent]

o= [T ds_~gilent_reel

o= [ ds_Agilent_sim

o= 9 Ds_Emac

o= [ Ds_EmacSim

o [ Ds_BrasTelescapique
o [ Ds_cameracid

o Jds_cCD

o= [Jds_coD_reel

o= [Jds_ccD_sim

o= [T ds_Clx

o= 9 Ds_clapetCID

o= [ ds_ElecGii

o= [ ds_ElecGIi_reel

o [ ds_ElecCllx_sim

o [ Ds_GestionCapteur
o [ Ds_sestionFiltresMesure
o d Ds_GestionMaodeFanctinnnameant
o= [ Ds_zestionSecuriteSre
o= [ ds_oHD

o= [ ds_GHD_reel

o= [ ds_GHD_sim

o= [ Ds_lInserteur

o= [ Ds_oibturateur

o [ D= _Obturateurgim

o [ D=_PlatineThetaPhi
o [ Ds_Protectionsvant

o= [ Ds_RackObturateur
o= [ Ds_RackObturateursim
o= [J Ds_RackSource

o= 9 Ds_RackSourceSim
o= [ Ds_ScopeSim

o [ Ds_Source

o [ D=_SourceSim

o [ D= _TraiternentClD

o [ S7Caracteristiqus

o [ s7¥Coantroller

o= [ 57Diagnostic

o= [J s7Garage

o= [ 57Jauge

o= [ STManager

o [ S7Reglage

o [ 57Table

the drivers in a Class Window

Jive 5.0 [CCO01-DP PTGO
File Edit Tools Filter

11:20000]

| ‘ |” ’ m e |Device:fDP1.!BRAS.fHN73rasJ]IJ1JPrunerlies

[ Server | Device | Class | Alias | Aff Alias | Propery |

¢ CJDP1
o [ A0
o= [ BMAC
¢ [ BRAS
¢ @ HN_Bras_001
o Properties
&5 Polling
B Event
@] Aftribute config
o % Attribute properies
Logging

o [ CAE
o [ CAPTEURK
o 9 CASSETTE
o [ il
o [ CLAPETCID
o 9 DAL
o 3 GESTIONSECL
o= ] GESTMODEFUNC
o 9 PLATIME
o T PROAY
o= [ traitementeid
o [JDF3
o= [ dserver
o [ sIDLL
o [ svs
o [J tango

“| Device properties [DP1/BRASHN_Bras_001]

Property name Walue
Communcapteurs 1
|| DeviceSimule [True
MomDevice1 DP4/BMAC/BN_BrasBmacSim_001
MomDevice2 DP4/BMAC/BN_BrasBmacSim_002
MNomDeviceClapet [=IDP1/CLAPETCID/HN_ClapetCID_001
Relecture CommunCapteurs 2
ScripiligneDeployerBras 10
ScripiligneRetracterBras 200
:|| Temp lerationDeploiementMgd 000
‘|| TempsAceelerationRetractationMol4 000
‘|| TempsDecelerationDeploiermenthd|4000
|| TempsDecelerationRetractationMod 000
| TimeOuiDeploiement 30
4| Timeoutinit 10
S| TimeoOutanoeuvreDeploiement |5
|| TimeOuthanoeuvreRetractation |5
|| TimeoutRetractation 30
“|| Timeoutstap fl
‘|| vanneDechambre 3
|| vitesseBasseDeploiementMoteur 2000
i|| vitesseBasseRetractationMoteur (300
WitesseHauteDeploiementMoteur (40000
|| witesseHauteRetractationMoteur 40000
__SubDevices [=ldp1/bmac/bn_brasbmacsim_001
=ldp1/bmac/bn_brasbmacsim_002

‘ Refresh || Apply H New property || Copy || Delete |

pments in a Device Window

Jive is a usefull tool for the very low level debugging




Camera Drivers Modular Architecture and Vacuum System
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Optical Analyzers

B 1D Streak Camera: Streak tube
== Electronic Board 1
== Agilent PS

= CCD Camera

Hermetic
CCD Camera connectors

Air box (common) Electronic package

B 2D Framing Camera : oo shser monny

== Electronic Board 2

== Agilent PS
= CCD Camera ,. HV pulse
= HV Pulse Generator Framing whe R

PFM

5 Device Servers for 2 Optical Analyers




W8 WA DR & 1SS LR

CZAa TANGO Device Servers Architecture for Optical Analyzers

Streak Camera
Qla
(Maintenance
GUI Interface)

Other Low Level
OlQ and
TANGO Tools

User Environments :
Python, LabView, Panorama,

MatLab...

TANGO Interface

Framing
Camera C1Q

TANGO Software Bus

r

-~

Device
Server

Low Level
Electronic

-~

Ethernet
h A

Strealk
Camera
Electronic
Board

Device
Server

High
Level
Streak
Camera

Low Level

Low Lewvel

Andor Power
CCD Supply
3 F 3
usB Ethernet
\F v
Andor
cCcoD Agilent PS
Camera

Device
Server

Kentech
Pulse
Generator

E 3

Ethernet
w

GXD3
Kentech

Device
Server

High
Lewvel

Framing
Camera

Low Level
Electronic

-~

Electronic
Framing
Camera

Board

Ethernet
v

(S e

o Crtpreint RO Caviprmes ae s F———
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W8 WA DR & 1SS LR

Cc2a TANGO Device Servers Architecture for Optical Analyzers

Strealé%mera Other Low Level User Environments :

O nance oIQ and Python, LabView, Panorama,

GUI Interface) TANGO Tools MatLab... ‘
TANGO Interface

Framing
Camera C1Q

E Jive 5.0 [CCO0T-DP-P 1 GOOT - 20000]
File Edit Tools Filter

<4a ||| » |||Deuice:mp1momu_cux_

‘ Server | Device | Class | Allas | Afl Alia

TANGO Software Bus ¢ I DP1

P AD
o &8 BMN_agilent_001
o &8 Br_CCD_001
o @ BM_ElecCIE_001
o= @ BM_GxD_001

Device

Device o 8 H_C_001
Server Server o Praperies
n o Falling
High High B4 Event
Level Level @\] Attribiute config
Streak Framing o= By Attribute properties
Camera Camera Logaing

o [ BMAC

o ] BRAS
D — & = caE
evice evice
Server Server L' CAPTELURX

o [ CASSETTE
o e W3 1|
Low Level R =vel pereel Kentech Low Level
: Andor Power :
Electronic cco Supol Pulse Electronic
PPY Generator
F 3 3 Fy Fy -~
Ethernet usB Ethernet Ethernet Ethernet
h : 4 h 4 h r
Strealk o Electronic
Camera 4 GXD3 Framing
Electronic C-;:n(:-lgra pelient PS Kentech Camera
Board Board REZ| ICALEPCS October 2015 | PAGE 33
N
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High and Low Level Device Servers for PLCs

7 [ AP
o- & BM_Coaontroller

‘ TANGO Software Bus
o- & BM_Manager
Pressure PuMmps o- {8 BM_Tahle

1 1 1
= 57 ; ; E: Vac Val
Table Manager SHSHE 1= Gauge MSERT
= Ij
h

! o [ PLATIME
¢ 1 MDE]
o= 8 HM_Caracteristiqgue
S7/ Ctrl o= & HM_Diagnostic
o {8 HM_Garage
o= {8 HMN_Jauge_CAPTVE

b 4 o {8 HM_Jauge CAPTWYES
o- {3 HM_Reglage
S7/300 PLC Rggh:c 7o) o= {8 HM_Wanne WCE
o o= 8 HMH_Vanne_WPE
X o= & HN_Wvanne_VRPAAF
a o= {3 HM_vVanne_WRPAFS
3
¥ v

p
[ Pressure Gauge Vac Valves
\ Controler

PLC DS : Access to all low level Equipments (Gauges, Valves, Pump...)




Architecture and Sequence

acility Network

N2/N3 Supervisory Shot Sequence
‘ In|t|aI|zat|on

Other SubSys

| TD Conflguratlon

| D Allgnment

Computing

| TD Parametring

| Validation Shot

Last Configuration

It
Power Shot
|
Ir

| Data Transfer |

aouanbag joyg

Instruments Instruments

No Real Time = Configuration, Arming, Waiting, Getting results



Maintenance and Qualification Tools
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C22 Main GUI for Maintenance

NEXEYA Supervision Imageurs X EQUINOX

SYSTEMS Bras Téléscopique
= TIR
IXDCM2t - Maintenance EFFECTUE

THALES raracssamere (@)

Bras télescopique

wipement
Etat du device N°série Nom Ds 1/BRAS/HN_Bras_001 Nom Ds Clapet D/HN_ClapetCID_001
i Caractéristiques
@ Référence Soraa :_propV01_01.xml Edition
‘ Statut Bras en attente - Reinitialise Position Retracte
= < o
[/Gestion Séquehce | i
Pilotage Manuel ‘ SHS it
= © Moteur 1 ) Moteur 2
Gestion o =
Configuration
Mode de (i Déployer le bras ] [ Rétracter le bras |

Fonctionnement
Protection Avant -
[ ResetDefauts ]G Plotage Expert Moteur ]
Bloc Optique

Dispo: Align. ( Arrét Mouvement )
Alignement Interne e e e O e e e e O o O O e
o

Points de contréle

Bras Téléscopique Position Bras
Filtres M e Moteurs
iitres Mesure Détails Défauts Capteurs [¥] Mode Simulé 4 )
z oetautcanteurs (@) o MG ) Moteur2 (simui)
Analyseur Optique Déployé n°1 — -
De én°2
sstparanives @) iovén
= A t
Analyseur Electrique) vancemen

Défaut Moteur 1 .
TS Rétracté n°1
Editeur Blocs / |

Rétracté 1 Came 2 Came 3 Came 4 Déployé

Défaut Timeout Déploiement.

Nom Ds DP1/BMAC/BN_BrasBmacSim_001 Nom Ds DP1/BMAC/BN_BrasBmacSim_002

Adresse IP 192.168.0 . 30 Port 10004

Adresse IP 192. 168. 0 . 30 Port 10003
< Coract. Propres &/omaci/bmacio1_oLmi . Coract. ropres o] (g

= Etat du device @ = Etat du device @

Défaut Ecart Avancement

Défaut Timeout Rétractation .

Synthése des défauts du bras . Défaut Communication Défaut Moteur 2 . Rétracté n°2
Statut The device is in STANDBY state. Statut The device is in STANDBY state.
e Alarm Viewer

Message = Date Source Type Valeur *
P BVIAL BN _wus maininreaa
DP1/BMAC/BN_Baril im_001 i MainThread
DP1/BMAC/BN_| im_002 i MainThread @
DP1/CLAPETCID/HN_ClapetCID_001 successfuly registered MainT| e 4

OlQ GUI gives access to « Mid Level » TD commands




ion Interface

NEXEYA

YSTEMS

THALES

Supervision Imageurs X EQUINOX
IXDCM2t - Maintenance

Protection Avant

Rafraichissement 6

Protection Avant
Commandes Equipement
A - e série
Arrét Logiciel [ Dérouler les films ]
Gestion Séquence
Arrét mouvement
otage Manuel
" [ Reset Défauts ] Nom Ds DP1/PROAV/HN_ProAvant_001
Gestion
Configuration
Plotage Expert Caract. Propres  C:/CeadDP [CeaDP /Sauvegardas a fpro_av_prop_V01_00.xml
Mode de Moteur
Fonctionnement
Statut Moteur en sttente Etat du device @
Protection Avant Rouleau Avant Rouleau Médian Rouleau Arrigre
Film Film
Bloc Optique NE série Ne série N® série N® série N® série N° série
5 5 Référence Référence Référence
Dispositif Align. L o e
Référence Nature Référence Nature Référence Nature
i ™ n ™
Alignement Interne Nature vpe Nature vpe Nature vpe
0,00 %] Epaisseur (um) 0,00 (2] Epaisseur (um) 0,00 (2] Epaisseur (um)
Bras Téléscopique Type 0,00 [2] Distance cC (mm) Type 0,00 4] Distance cC (mm) Type 0,00 |+] Distance cC (mm)
Filtres Mesure Points de contdles Moteur (simulé)
- MNombre de tirs sur les films
Analyseur Optigue
Alarmes om Ds DF 1/BMAC/BN_ProAvEmacsim_001
P ——Y
Adresse TP 1 REY Port 10000
Analyseur Electrique Défaut Moteur . Mode Simulé
Caract. Propres - vO1_0Lsml
Editeur Blocs Défaut Communication ‘
Etat du device G
Maintenance Synthése des défauts . Défaut Paramémes . Statut The device is in STANDBY state.
Devices Log Viewer L [oEBUG ~ Devices | & L2 (B Alarm Viewer
Time From ThreadlD = Date Source Type Valeur
Z01a-Uo-10 10:L.. Logging wiaget DL/ CLAPE ILIL/ HIN_CIapetiU_UUL SuccessTuly registerea nain i nreac
2014-06-16 16:1... Logging Widget DP1/BMAC/BN_ClapetCIDBmacSim_001 successfuly registered MainThread
2014-06-16 16:1. Logging Widget DP1/traitementcid/BN_CameraCID_001 successfuly registered MainThread I

2014-06-16 16:3. dpl/capteunthn_capteun 001

MAX ALARM for attribute DefautCommunicationAlim @108 [8] 2

Motor Expert Mode gives access to a specific Motor Controler Interface




AC Specific Expert Mode Interface

|

p
#] Moteur Bmac : dpl/bmac/bn_proavbmacsim_001

Registre Status Registre Error

Alarms

D state ()
svies Defaut Communication ()
Defaut Moteur ()

version Defaut Parametres ()

Device Status

Erreur (=> Registre *ERROR)

Erreur ampli. Puis.

Mode reference Disj. diff. (CC Phase et 0V)

Propridtés Steristiques Busy Disj. €C Phase moteur
Addresse : 10.200.225.30 - .
Courant Nominal (mA; sserve
Ersz 10000 (ma)y Mode autocommuté Réservé
Tvoe de Moteur : Pas & Pas Tvoe de codeur : o Courant Ratio (%) Asservissement en cours Réserve
BackwardSensor1 : in0 BackwardSensor2 : inD
ForwardSensor1 : in0 ForwardSensorz : ind Supply Voltage (V) Mouvement en cours Réservé
MovingSensor : in0 CPU Temperature {°C) |

0 foutl = sortie et out2 = sortie) ommmr== Disj. therm. €tage Puis. >85°C

Z:\simule \orotectionavantibmacsim confia V01 01.xml Driver Temperature (°C)

Réserve Réservé fl
Butées Hardware On/Off Buteies Sotware OnjOff S_Curve [ Trapézs Mode Synchro S
BackwardSensor1 BackwardSenser2  egative (pas) o= e [F] Scurve On/OfF S
. Réservé
Mégats ) = =
coatve @ o Pt ) ol2] PG tigh Speed w000 [5] [HBE68] Accel Tme 100 [+ [NINNEGE| I
ForwardSensorl ForwardSensor2 Réservé Réservé
Negati .p 0 . Low Speed 400 [£ Decel Time 100 [ . N
Positive @ [ EEEOE astve I I Butée Soft négative Réservé
Mouvement Butée Soft positive Efs=rn
Consigne
[C] Power Onjoff Butée Hard négative S fl
Mave Parametre
Capteur Avancement : . Butée Hard positive P
—— gafl
R Séquenceur en mode Edition S W
MoveToDistance Parametre i
ovsroDt oo (<] IS o oz Sésmnceur o caure dexeaston réserve
————— = e <]
Polarité des sortie standard (0) L
MoveToPositionParametre [ Halt ] o= _ ou inversé (1] Réservé
- = Polarité des entrée standard (0) P
MoveToposition o] N Swe ] o= I ity Réservé

Rampe Trapéze (0) ou en 'S’ (1) Cmd ou variable (syntaxe)

Séquence

Il Réservé Réservé fl
Réserve Réserve 1l
[ chargement de Ia séquence | . . f

Réserve Réservé

Inversion Polarité des

Calcul {division par 0, etc...)
entrées butées hard

¢,
¢.
¢.
€.
\.}

Autorisation butées hard sup.

Exécution de la séquence Start Line o= S
= [ ] Autorisation des butées soft Limite {param. hors limite)
[ Reset Défauts . .
Autorisation butées hard inf. [===rm=
Communication Surtension

Mode courant optimisé EouE o

Court-circuit (détail bit 29 et bit 30)

Réserve
Messages Recues L Disj. therm. (étage de Puis. si
< e Reserve bit 25=1 sinon processeur >120°C)
- Réservé Réservé

sessccccgecccggccccccccceccccccce
sgscceccctctcccctctcccctcetecece
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CZAa The Back Alignment Interface

NEXEVYA Supervision Imageurs X EQUINOX

SYSTEMS
IXDCM2t - Maintenance EFFTEIg}uE

THALES coricnesarmant (@)

Alignement Interne

Alignement CID Platine 8 @
Commandes
[ Commandes Traitement CID

5
g

# o W B >

L =

Nom Ds smentcid/HN_TraitementCID_001
Lancer Acquisition
Arrét Logiciel Mom Ds CID  sitementcid/SN_CameraCID_001

Stopper Acauisition ROI Alignement. bom Ds P 1/BMAC/EN_ThetaBmacSim_001

Gestion Séguence B

Prendre Image Noir

otage Manuel 1
9 Image Indice 0 =] Indice o =
Algnement colonne igne .
Gestion
Configuration Enregistrer Image 1
Mesure
Nb

b = =
ode de colonnes ignes B
B (=== R T
Fonctionnement

SoustraireImageNoir

Adresse IP 192 . 1568 . 0 30 Port 10001
Caract. Propres mulefplatine/bmacohjomac.xml
Etat du device @

Statut The device is in STANDBY state.

(i Arrét Mouvement.

Protection Avant 4 [ e ] Moteur & (simulé)
Traitement
i 0,5 |
Bloc.Oplique, et Nom Ds DP 1/BMAC/BN_PhiBmacSim_001
1 1 & les positions de référence ]
Dispositif Align. Camera
Alignement Interne Equipement
Filtre Aligr Interne Clapet CID 4 Nesérie : a Caract. Propres e/platine/bmactheta/bmac. xml
Bras Téléscopique Nom Ds LAPETCID/HN_ClapetCID_001 Référence ¢ b
Ouvert
Filtres Mesure 1| Caract. Propres & /platine_prop. xmi
b Référence .
Ferme it e (D) statut The device is in STANDBY state.
Analyseur Optique 1
< Nature Crayon cD Statut Platine en attente
1 Points de contréles Alarmes (Défauts)
Nom DS 1/DALHN_SourceSim_004 B
a 1 coorsomnce o [IIIIIIINITESS woreur o (@) copreurmns (@) copreurmaxs (@)
N Allumé
Analyseur Electriaus @ P
=, ) T T T T T T T T T T | Moteur @ Capteur min @ Capteur max @
3,00 [+ Epaisseur (um) Valeur Flux 1| [ o 0.2 0,4 0.6 0.8 1 Fin de course
Editeur Blocs | | parveenize min 8 . e 8 . Timeout . Paramétres . Communication .
B e R
- -
Maintenance v min . max @ . Synthese .

Devices Log Viener L B[ o e & B Atorm viewer

Time Message ThreadID = Date Source Type Valeur -~
20L4-UB-10 LitL, LOGgINg WIBGE  URL/BIVIAL/ BIN_: wus maininreaa

2014-06-16 171, Logging Widget  DP1/BMAC/BN_Baril irm_001 MainThread
2014-06-16 17:1... Logging Widget  DP1/BMAC/BN_BarilletBracSim_002 successfuly registered MainThread
2014-06-16 17:1... Logging Widget ~ DP1/CLAPETCID/HN_ClapetCID_001 successfuly registereel MainThread

...and many others Maintenance Interfaces...
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C22 The Integration Platform (PFI)

3 steps for the integration of the control system

- Step 1 : Contractor acceptance tests
— Acceptance tests for equipment

— Acceptance tests for control system In
* With real equipment (Representativeness) Factory
» With simulators (CS Robustness)

- Step 2 : Integration Platform tests (PFI) On
— Global tests for N3-N2 supervisory Integration
— Global tests for all subsystems control systems : FO@ Platform
between each other and with N3-N2 supervisory sub,

- Step 3 : Functional integration (Integration Room) ,, o
— Contractor tests for each subsystem bundi
— Global tests with the N2-N3 supervisory

In LMJ

) B

The LMJ ICCS Integration Platform (PFl) — Jean Fleury, ICALEPCS 2013




_ Real and Virtual Driver Modes

Real Mode

B Directly drive the equipment
B Gets datas from the Physical equipment,
B The Main using mode inside the Facility.

Virtual Mode

B Gets Equipment Datas thrue an External File
B Can be used to test the high level Device Server without the need of the real equipment
B Can be used to make a full « Virtual » Target Diagnostic

Real mode

Device Server /
Implémentation : | : @ﬂ
B By using a boolean inside a kind of metadriver o ° \
B Firstidea, mode selection for each function, now, mode selection foi v File

the full equipment

B Simulated datas in HDF5 format, configuration file in XML format,
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Virtual mode
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Streak Camera
(l[e]
(Maintenance
GUI Interface)

Supervisory
Configuration
Tool

Other Low Level
OI1Q and Tango
Tools

Supervisory
Simulation Tool

Specific Property
Pointing either the
Real or the Virtual
Low Level Device High

Level
Server Name Orildl Y

Device
Server

XML Parameters

Device
Server

Low Level
Virtual
Mode

. HDF5 Datas
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d Low Level for the Telescopic Arm

live 5.0 [CCOO01-DP-PTGOO1:20000]
Fil Edit Tools Filter

El |Device:.lDP1 /BRAS/HN_BEras_001/Properties

[ Server | Device | Class | Alias | At Alias | Property | [ Device properties [DP 1/BRAS/HN_Bras_001]
4 Froperty narne walue
DP1
f ?ﬁ A CommunCapteurs 1
o= [ BMAC DeviceSimule True
MomDevicel [=IDP1/BMAC/BM_BrasBmacSim_001
T Bena MomDevice2 [=IDP1/BMAC/BM_BrasBmacSim_0§2
4 ?-Brasﬁnm o MemDeviceClapet E=IDF 1/CLAPETCID/HN_ClapetCiny 001
ks prn‘:;ﬁ:g =S & Relecture CommunCapteurs 2
E& Event ScriptLigneDeployerBras 10 y 4

|| seriptlinneretagg s : /
T e s & Jive 5.0 [CCO01-DP PTGO01:20000] / (BN[(=1>]

TempsaAccelerat] File Edit Tools Filter

2y Attribute config
o= % Attribute properties

Logging
o= [ CaE . - )
o 3 CAPTEURYX |Dev|ce:.fDP1.BMACI%ﬁBrasBmacSlmfl]l]1.an]perl|es |v |
o [ CASSETTE Class | Alias | /At Alias | Property | Device properties [DP 1/BMAC/BN_BrasBi im_o0o1]
bt e = Property name walue
: S g:ﬁF‘ETCID Fmeoumianooll pugitp AddressIP > 192.168.0.20
| TimeoutRetract ArisEncaderType 7 [0
o [] GESTIONSECL | Tirmeoutstop 7 BMaC BackwardSensoge B
o= [ GESTMODEFUMC = VanneDeCham o 48 BMN_EarilletBmacsi ool Backwa Zorz =
o [ PLATINE | vitesseBasseD i BN_Bar?IlethacS' 002 mntmax S0
o [ PROAY - |vitesseBasser o €@ B_BarlletBrmacFim_003 DeConstant 5450
o [ traiternenteid 2 o- &8 EN_BarilletBrmagl 001 o =
i o {33 BMN_Barilletd 0oz cResistance 2200
o ] DF3 || vitesseHauteRe o &8 BI_Barillets o003 DefautScript [Fisimuletbrastelescopigqueibras_brac Vo1 _01 sml
r S ;ISSSEV || % 48 BM_BrasBmacSim ForwardSensort i
o ForwardSensor2 5]
o ] svs &£ Polling MotorTvpe 2
o= [Jtango Ef Event MovingSensor 4
@]Aﬂribute config Fort 20004
o % Aftribute properties SettinglO 0
Logaing Timeout 10
o= & BM_BrasBmacSim_002
o= & BM_BrasBmac_001
o= & BM_BrasBmac_002
o {3 BM_ClapetCIDBmacSim_no1
o= &8 EN_ClapetCIDEmac_Do1
o= & BM_FhiBmacSim_o001
o= & BEMN_FhiBmac_001 1
o= &8 EN_ProfvBmacSim_o01
o= & BM_ProsvBrmac_001
o= & BM_ThetaBmacSim_001
o & BM_ThetaBmac_001
o= [ BRAS
o= [ CAE
o [ CAPTEURY
o
7 eAsseTTe || [ Reteesn 1 oo 1| mewnonemeL[_come 1| neiete ]

A Versatile configuration : The High Level DS can be set to a different Driver




C22 The BMAC Virtual Configuration Tool

%) Moteur Brmac : dp1/bmac/bn_proavbmacsim 001

atsrms
pevicastae @) petout Communicaton @

Cefautoter (@)

Device Status

verson Defout Forametres @)
Propriété Caracirictiues
Adcresse 10.200.225.30 -
Courant Norminal (ma =

1000¢ e
Tvbe de Moteur Pas 3 Pas onmera o Gouwrnt Rtin (%) 7000 =
DacknardSensor 1 o DeckowardSensar2 o
ForwardSensor1 in0 ForwardSensor2 in0 ey
MovinaSensor in0 (CPU Temperature (°C)
Setinato 0 foutt — sorti et out2 — sortie)

£i\smulelorotechonavantibmacsm confia VU1 ULl Driver Temperature (C)

butées Hardware On/Off butdes sotware On/OTf 5_Curve / Irapeze

Regicre Sta

Regictre Frror

Asservissement en
Mouvement en cours
bussance

Réserve

Mode Synchro

Réserve
Erreur ampli. Puis.
Disy. iff. (CC Phase et 0V}

Disj. £ Phase moteur

ESNECE ™)

i s a—— | ——— oF] B ) srve onrorr o
[ Négative r. D S T o) o] NS 5o eesd 3000 [2] D088 AcceiTme 100 [ —
] Posiive Negatve @rosicve @ || e w0 B I oeceimme 100 5 Dutée Soft négative
Mouvement Butée Soft positive
Consigne [C] Power Onfoff Butée Hard négative
Move Parametre .
= e = - Butée Hard positve
=g
Sécpiercer o moie &ation
VoveTeDistarce Paramese esas Consans ) T
= = e o
Polaris des sortie standard (O)
[ a T o &1 | — ouverse (@)
= Polarie des entrée standard (3
o= Sww o= | Soerse @
Rampe Tiapee (0) vu e 's* (1)
0o Séauence .
10 —— = -
®© © © e e e e e (=
Inversion Pojarite des
Commandes Exéauton ae 18 TR Startine o= T ||
- Autonsation des butses soft
( Resctotouts )
Autorisation butses hard nf
Commurication oo horc s
Mndmeriaic
- Mode courant optimise.
I Réscrvé
Messages Recues Réserve
| i Raserva
___Chosen from..
\.‘
Load @ Files
! v
/
/ »~
R

Plug-in

i

+ )
\
i )
‘ /
< TCP Defaults Sent: _ __Bave
I
|
I
I
|
|
|
|

Défaut Moteur
Message personnalisé

Défaut Communication
Message personnalisé

Défaut Capteurs

I08 IO7 IO6 IO5 I04 IO3 IO2 I01

31
) C=]
Défaut Vitesse

G G G 3 B X XXOXXXX 1

=l 0

100% =
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Overview

Layer 1 for Target Diagnostics Control Command
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C22  LO0/L1 interface : TANGO/PANORAMA Binding

““‘#’.‘"“" LICGOR Pro Pa

MAIIAB rrrrrr
~ RS
rrrrrr 8Tama

y
TANGO AT
Java
I.HHT\N _I ntreprise

TANGO anfwarn Bus

e

Bidirectional Integration of Tango components inside
PANORAMA E? IDE

Panorama vbScript

K Qtango Archiving
(of X Service

Layer 1 GUI

ISO image available @ www.tango-controls.org EPCS October 2015 | PAGE 48




Layer 1 Architecture

GTIR ADM SVP
Shots and Results Managment System Administration Main Supervisor
= 0 oS SYNC
¢ ¢ ¢ - - L1 Synchronization
~ Cd
CMMS . < . « SSP
Maintenance [€ > ~ 7 L1 Personal Safety
Management
ECI
Layer 1 Common Framework «—> L1 Alignment
GCI € > > « ECI
Facilit
Confiouration TDi L1 Supervisor TDi+1 L1 Supervisor N L1 Vacuum
Interface Interface
N N N AN
TD Layer 1 > Data Processing
—
———¥ Y TD Layer O
- LO TDi LO TDi+1 .
Alignment
€
ECI Alignment Camera
L
Synchro N Synchronization Signals




_ Layer 1 Common Interface

DP - TCIl-Opérationnel : UtilisateurU1 Contexte courant: |
Application LMJ-DP
name and User — Installation DP TD Ressources
Profile Nombre de FDS en cours : O Griser les ressources sélectionnées _
Nom FdS [1s ] Etape Av/H.dém H.prév
[ bP | SRV | Aca | [op [ srRv | Aca
Sequencs o i E] IXDGC1t | MiseSousvn
se| [l

mNotification [l

[ Synthéses Alarmes GClI
Alarmﬂ Maj. [ Crit. [l Non acq: 1 ’,

[
[
[
[
[
[
[
[
[
[
[
[
[
[
I

— Connexion

Connectionﬂ B sve [ ecvear ] srvivie [l syne [ ssp

]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ] 78
| ] ¢ | Essources Tree
[ ]
[ ]
[ ]
I ]
[ ]
[ ]
[ ]
I J

[

List of TD
Alarmes I cotoas | DP3 |
Date app. Heure app. Etat Origine I Destination I Libelle

Alarmi E)g File Access

Details
En Line Help

DP-SRV V1.00 Vendredi 24 mai 18H07

The Panorama Interface with 4 TD




C22 The X Ray TD Layer 1 Interface

| Contexte courant: [TESTS-20141120-30000002] TESTS ADMIN : PFC4

| DPoO1 | Pilot. Manusl Alarrmes Séguences Res. Tir JjoB GCI

Aligné
le 25/11/2004 &
17:04:02

Access to Sequence, other SubSystems, Equipments and High Level States
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Managing Contractors
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X-ray Imaging Target Diagnostics Contractors for Device Servers

Oscilloscopes drivers

(NEXEYA) Alignment Pointing
Devices (IDIL)
Integration
(THALES)

M Twea | [ @ camera (2) Caméra (3) Générateur (5) Module (7) Connecteurs
i CCD et son di i métiq
alimentation T de servitudes multipoints

Photons X
-

(6) Mécanique de la boite
a air et plague de
refroidissement

(4) Dispositit de sélection
des durées d'obturation

X ray Cameras (BERTIN)
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CS2a Managing Industrial Contractors

B Many Contratrors

«  Command Control,

« Cameras,
Target Diagnostics Mechanics,
Integration.

B Majors Chalenges
«  Full Outsourcing,
« First Tango Industrial Development (after the European Synchroton Team),
«  We were using Windows (= Tango initial development and LIMA for Linux OS),
« Project Development Timing not easy to handle with so many interfaces.

B Experience Feedback
« Who’s in charge : Mechanics, Electronics, Optronics, Software Contractor ?
«  Who is making the Glue between Subcontractors ?
« DS Design Guide Rules specification was written during developments...
—> It took some time to be stabilized

B Is Full Outsourcing good ?

- Better understanding of contractors development by internalising DS prototypes.
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ce Managing Industrial Contractors

B Many Contratrors
«  Command Control,
« Cameras,
Target Diagnostics Mechanics,
Integration.

B Majors Chalenges
« Full Outsourcing, <
»  First Tango Industrial Development (after the Europeza ),
- We were using Windows (= Tango initial develog#

-

- Project Development Timing not easy to ha

B Experience Feedback
«  Who's in charge : Mechanicsgii# , Optronics, Software Contractor ?
- Who is making the Glue4il
- DS Design Guide R4 cation was written during developments...

petier understanding of contractors development by internalising DS prototypes.
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cca Conclusion

B Life Expectancy :
- Tango Open Source Architecture,
« Open Source Python language, with DS code quite easy to maintain for scientists,
- Keeping (almost !) the software DS core, even if the OS changes,
« Using the same architecture running on futur computers.

B Modularity :
Mixing DS instanciations for several equipment (i.e. CCD, Power Supplies...),
Dispatching DS, Tango Database in different computers.

B Heterogeneity :
Capability of making DS for any kind of equipment,
« Using already developed DS for futur diagnostics

B Independancy

- Using any new contractor for DS developping !
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Cc2a Conclusion

B Life Expectancy :
« Tango Open Source Architecture, 2
« Open Source Python language, with DS code quite easy to mamf’"' entists,
« Keeping (almost !) the software DS core, even if the OS cha""'
« Using the same architecture running on futur computerf'” b

B Modularity :
« Mixing DS instanciations for several equ" *¢. CCD, Power Supplies...),
« Dispatching DS, Tango Database ingl computers.

B Heterogeneity :
« Capability of making»—"” X kind of equipment,
« Using already df ¥0S for futur diagnostics
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