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= Outline
Sspiral 2 —
= Spiral2 reminder
= ... The collaboration for its control system
Who ?
How ?
What ?
= .S07?
Some shared developments

People and management feedback
The end : not a conclusion !
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mo Spiral2 : a new Rare Ion Beam facility

Spirai2. z
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!gl Spiral2 : a new Rare Ion Beam facility
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mo Spiral2 : a new Rare Ion Beam facility

Spirai2.
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mo Spiral2 : a new Rare Ion Beam facility

Spirai2.
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: S3 experiment room :
I I
I I
I I
I I
I Phase 1 : primary beam acceleration I
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And what about the control system ?

Spiral2. 2#F
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- And what about the control system ?
Spirai2. A
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= Collaborations for the control system
Soiral2. #F
88 MHz §=0.07 88 MHz p=0.12

| Sources+LEET | RFQ MEBT QWR (12 mod x 1 cav) | QWR (7 mod x 2 cav)

gource O

lon sources(1/3)  Injector
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o Collaborations for the control system
Soiral2. #F

B8 MHz p=0.07 B8 MHz p=0.12
Sources+LEBT RFQ MEBT QWR (12 med x 1 cav) QWR (7 mod x 2 cav)

|

|
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| |
I |
I |
| |
! jon sources(13)  Injector ,I
N — -

~ ~ - \
\
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Injector control coordination ~~ '
Epics distribution & repository R
LLRF a
Equipment interfaces : n Irfu
& CFs, slits, ACCTs-DCCTs

& TOF, FCT, BPMs

lon source control

Deuteron source control

PLCs:

&lnjector interlock & vacuum
©RFQ water cooling
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Soiral2.. 2%

Collaborations for the control system

B8 MHz [(=0.07 88 MHz p=0.12
Sources+LEBT | RFQ MEBT QWR (12 mod x 1 cav) QWR (7 mod x 2 cav)
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Injector control coordination ™ \\\

Epics distribution & repository R

LLRF a
Equipment interfaces : n Irfu
& CFs, slits, ACCTs-DCCTs

& TOF, FCT, BPMs

lon source control

Deuteron source control

PLCs: Equment mterfaces
&lnjector interlock & vacuum & Emittancemeters
©RFQ water cooling BTI
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o Collaborations for the control system

Soiral2.. 2%

88 MHz p=0.12
QWR (7 mod x 2 cav)
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lon source control
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o Collaborations for the control system
7?372ﬁ

""""""""" 88 MHz =007 =~~~ BB MHz p=0.12 .
MEBT = QWR (12 mod x 1 cav) QWR (7 mod x 2 cav)

/ .
/ Global coordination

~
Injector control coordination ~ \\\\ \\ \ TS ~ /  Equipment interfaces :
EE:‘S; distribution & repository s \ “ S - // & Power supplies
a \ —= . = gi1 & Profilers, BLMs, BEMs
Equipment interfaces : n Irfu ‘\\ EAN & RF
\

& CFs, slits, ACCTs-DCCTs | PLCs -
% TOF, FCT, BPMs U RF, MPS,Vacuum
lon source control Central services
Deuteron source control High level applications

PLCs: Equment mterfaces Databases
&lnjector interlock & vacuum & Emittancemeters CSS distribution
GRFQ water cooling BTI SVN server

Eric Lécorché, Frangoise Gougnaud / Icalepcs San Francisco 10/08/2013 14



% Milestones

S EEEEEY L |
Time Phases Technical options
2001 Preliminary study Epics proposed by Irfu
Mid Start of the collaboration Epics + tools EPICS
2006 VME/VxWorks %
Linux

End Epics course for Ganil & IPHC VME CPU & I/Os boards
2006 | First developments Modbus-TCP
2007 XAL evaluation Java

Java training for Ganil

Work for a shared platform and environment ("topSp2")
2008 Developments and preparation for the ions beam tests topSp2 first delivery
2009 Tons beam tests at Grenoble (+LabView) Eclipse + XAL

SVN server at Ganil

2010 CSS evaluation

Deuterons beam tests at Saclay
2011 Feedback from the ions and deuterons beams tests CSS

CSS class

External audit
2012-... | LLRF integration

Specific diagnostics and RF devices interfaces

High level applications and databases
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- Irfu background
Spirai2
= Tnvolved in numerous physics projects and in the building of

instruments for large physucs expemmen’rs accelerators or
telescopes

/ Previous skills prior to SpiralZ\

Linux (RHEL) )
EPICS

% __ VME/VxWorks

ESO software

SILHI : Se e d' lons Légers Haute Intensité

—

‘ OLoc

Siemens PLCs = §= gﬁ ‘
e

- ™\ High Intensity Proton Injector IPHI at Saclay
Specificities: ( Working habits

- o =

f AY

Epics experience 6UTs

1 1
1 1
. . . . ! !
*No high level application programming ! Real time ]
*No use Of RDBMS : Infrastructure :
\ / : & network PLCs E
\ \ ’

G |
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Irfu background

"o

5;9#3/

VISIR Mounted behind the 8.2-m Mirror of Melipal

ESO PR Photo 16b/04 (12 May 2004) © European Southern Observatory

VISIR with its both VMEs (VLT)
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Spirall. ¥

/ Previous skills prior to Spiral2 :

C Bash LabView

0S9
MySQL

JAVA
VME X motif/ Xt

Visual Basic LynxOs
TCP-IP

k PHP Fortran /
4 )

Specificities:

*No Epics experience
*No high level application programming
*No use of RDBMS

o J

L~

o e ——
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IPHC background

est bench of hybrid electronics
for CMS tracker

GUIs

Real time

Infrastructure
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.S,Bfra/Z.ﬁ

People (for Spiral2) :
~5 Full Time People / year

*

PC office work and
development

0O

Ganil background

Ganil control system = ~4000 pieces of equipment

office network

Windows cluster

— (Office automation & Intranet)

CMMS Server

Ada X-Window/Motif

Linux (RHEL) VxWorks

VME RDBMS (Ingres)

/ Previous skills prior to Spiral2 :\

VMS

HP Proliant HP Proliant
SAN
? disk array %
— [r— Switch
e k_"J_ — Ethernet,
Ingres
I RDBMS

Ganil general network & Web

28 Operator Consoles

alarm display

real-time plots pc

Red Hat Linux cluster

Ganil control system

control network

and knob box

PC

BE=s

—=

- X

control room network

h

*No prior Epics experience
*High level application programming
*Use of RDBMS

v'equipment configuration
v'/machine lattice description
\ v'parameters settings

\TCP‘IP Camac Siemens PLCs
4 Specificities: )

J

I

v
1/0s and
beam profilers

Power supplies

Real-time front-end

35 VME crates /
PowerPC 604/VxWorks

5 Camac crates /

Stepping
motor

Stepping
motor

VME.

A

* VME L @
—1_PLC

PLe sIssl

gateway
PLC

RF

_RTVax/VaxELN
ey |

[
|
|
|
|
|
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PLC

ECR sources

profilers

Siemens PLCs
s5 & s7)

o o = = = -

Infrastructure
& network

~

[ —

PLCs
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People (for Spiral2) :

Ganil background

Ganil control system = ~4000 pieces of equipment

PC office work and
development

___ Windows cluster
== (Office automation & Intranet)
CMMS Server

~5 Full Time People / year

/ Previous skills prior to Spiral2 :\

Ada X-Window/Motif

Linux (RHEL) VxWorks

VME

RDBMS (Ingres) VMS

TCP-IP Siemens PLCs

Camac

i i office network Ganil general network & Web
HP Proliant HP Proliant
SAN 28 Operator Consoles
% disk array % P
alarm displa; PC
real-time plots pc and knob box
— — Switc
= B = Q Q4
I Ingre: =
Rosms = % )

Red Hat Linux cluster
Ganil control system

control network

Real-time front-end I eppin

35 VME crates /
PowerPC 604/VxWorks

5 Camac crates /

o
-

*No prior Epics experience
*High level application programming
*Use of RDBMS
v'equipment configuration
g

~

Specificities:

v'/machine lattice description
v'parameters settings

J

__RTVax/VaxELN
s |

\
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- Shared organisational basis : topSp2 repository
Ssoirall 2 —

= EPICS software platform designed by Irfu eowsse

® JCss_3.1.0

is the result of a strong consensus between -EEETE——
the developers of the 3 labs O raacagy  Momeigo:
* Inspired from ESO software i%gb
* Based on a standardized hardware platform < Sconioue
+ Automatic installation of VxWorks tools and Bdbd
EPICS distribution S mrastachass

@® [ Fast_2ChApp

* A generic model of development used by each  «mrassriap

developer with naming rules and in-house -,
1 ® [ICV108ExampleA
architecture i<
 An automatic building of final and elaborate e

IOCS ® [Dioclcv108Example

® [DiocPlcintlkSD
® [DiocPlcSrclons
® £JiocVMEBTI

® 2lib

® D plcintlkSDApp

® [DplcSrclonsApp
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Shared developments:
beam line control

Spirai2. 4

= LEBTs ih‘regra’re control components developed by the 3 labs
not only on displays b

a

=)

“Profils - /home/spiraizmgr/SP2/appil_java/ResCom/accF lles/IMJECTEUR Aal
Quitter Acceleraior Placement taille Echelle Offsel Gel Profils Insemion Imprimer Aide View

EPICS Launcher - ox

File Vies Path Helf = T Tnle .
LEE2 SOURCE | SaEree LBELPRIZ
v 7 ® LBE2 PREPARATION
«Lignsyn-main. edl & LBE2_PRIT PR I¥54 3 ) [ m Hous|[ Nor ¥4 | 7 ol m Hors| Nor
¢ @ LEE2_ANALYSE
& LBE2 PRI2 T |2ms T |2ms
® LBE2 FR13 B - oo0
¢ ® LBE COMMUN Cdg=-1,58 $igma. ~0,22 o Qdg=-0,51 Sigma. ~0,31
* LBEC_PRIL o g T
- : - LREC_PR32 + - + i
Mode Reglage ; . ; . . - LEEC_PR3Z - e . [ R
Vald Raglage e LBEC_PR34 150 L o0
nada Ragle | | LBEC_PR3S o - = il il = = ) T
iods AegiaDirct | ‘ ‘ ‘ 1 aw aw
e S — . = RS — =
[Pruset bane Regeel =] ....|| cda=-0,97 sigma. 0,23 cdg=0,94 sfgma. —0,27
M 3 M| .
0 |
| Reget Coer | i 5 L |
{_virscout | ) |
d Ve Ve
e——— i s M| o
= cos oos non
Balayage £ -
: oA e o
4 - coam oon

i e o] Nor.. M R I PV | Hors) Not..
5 o
t n ims 1 ams
- N e — =30
A Cdg=-0,34 Sigma. =0,36 Al . cdg=-0,72 Sigma. =0,35
Hazemeyer LEE? Haremayer LEEC | = v
| Demarioe? | Demarr LBEC | =
|_smeitgez | [ aweripec | )
Thumk LBEZ Thumb LEEC 3
Ho Ho
Consignas = s
o Cdg=1,27 Sigma. =042 A 77 Cdg=+1,67 Sigma. =042
B M M 1
- [N oo TN :
o [ITTTIONNOIN oo OO TONONNN | =
b v
I
Ve 1 Ve o o o

& |0 edm1l) [spiraid 1 stp] | | Profis - mome/spiralm.. [ServeusrPrafis - Untitied... | ™ [batayage - File Browser] 10K
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Spiral.

Shared developments:
beam line control

= LEBTs ih‘regra're control components developed by the 3 labs
not only on dlsplays bu‘r also on the VME IOCs

s system A G T

S edm 1-12-3 -0 X

File Vies Path Hel{T

[Thimbspanell ed)

EPICS Launcher
Auto Save

J/LignSyn-main.ed!

Mode Reglage :
Vakd Reglage
node Regle |

Mode REM"

[Trusss haoos Regel

Raset Coet |
YErf Cosf
Biqli%:]e E

Help Hazeseyer B t

& |0 edm 1) I
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oom oom

1)

Selection courbe cflz
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Intervalle calcul moyenne

Frequence echantillannage

00 KEchs l
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v
oo TR

coursnt SRR w ot Fort Sonde de hatl TEN
Intervalle de visusisation m -------- - m e

LEE2_SOURCE =1 LBEZ_PR1L LBE2_PRIZ
§ ® LBE2 PREPARATION
# LEEZ_PRI1 L] ]l i Hors | Nor.. ) [ ol [ e Hors Nor.
¢ % LEE2_ANALYSE - -
& LEE2 pR12 T |2ms T |2ms
® LBE2 PR13 A a
¢ & LBE COMMUN ! “| cdg=-1,58 Sigma. =0,22 Qdg=-0,51 Sigma. =0,31
& LBEC_PRIL M ‘ L i
LEEC_PR32 + + TP,
LEEC_PR33 L APOE.
LBEC_PR34 L r:
LBEC PR35 o L e s =
A Cdg=-0,97 $igma. —0,23 | Cdg=0,94 sfgma. =0,27
M M i
e
k g |
ve Ve , S
trol System St
e h B =0
Intensity Graph EMITTANCE METRE
IPHC /CNRS
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Origine | Filtrage /E[rms] e S KRS DN R e
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4
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o Shared organisational basis : from EDM to CSS

Spirai2.

2007 = 2010

+ many
others

Irfu

saclay

EDM slits EDM deuterons
panel source control

EDM transverse emittance
system configuration

A T\gﬁ&_

EDM power supply panel
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o Shared organisational basis : from EDM to CSS

pj;? Z‘t':“rt | 2011

2007 = 2010

Irfu

saclay

= = ; : = r— = i
EDM slits EDM deuterons :>
panel source control

EDM transverse emittance
system configuration

E;:\n\j: ﬁ 'éj_/

CSS/BOY evaluation

EDM power supply panel (RFQ amplifier test bench)
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o Shared organisational basis : from EDM to CSS

pj;? Z‘tg | 2011

2007 = 2010 L — /\ = CSS/BOY

A i 515 Agilent

= | + many = oscilloscope

Irfu OtheI’S pane| fOI’
cela = |Fast Faraday cup

- | :
EDM slits EDM deuterons

panel source control
CSS/BOY
transverse
emittance
_. system
IPHC v configuration

== = and visualization
ved| wmg| 88 8¢ 8 @ o um (rewritten)

system configuration e — —¢
ey g ialeain oo s o - L
- LR
Etﬁ\N: ﬂ %j— & ‘_ %:
- g,.,.lu s
EDM power supply panel (RFQ amplifier test bench) CSS/BOY LEBT1 synoptic display
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% Shared organisational basis : graphical chart

rrEEEEE~, o

PV related data display

Units : EPICS EGU field
Precision : EPICS PREC field

Alarms : sensitive borders
— Major : Red/Orange b 1]
— Minor : Orange/Yellow |3

— Invalid : Purple b ’

» Disconnected PV : Pink Etats & Defauts
- Css
— JAVA/XAL T * Etats

— Liste de tous les états
— Présent () / Non présent (@)

=

aurent PHILIPPE — SDA/GIM — 23/08/2012

- Défauts
— Lister tous les défauts
— Ou uniquement les défauts en cours

— En défaut Q@ @
— Mémorisé et non acquitté O
Laurent PHILIPPE — SDA/GIM — 23/08/2012 G_“:}an@—
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Spirai2.

“ /home/spiralZmgrji= B ¥ |

LBE1-D11 | I |
|pemarrer |  En Distance

Consigne
0 0 230

T

VAact 0.000
lAct 0.388
1Cons 32.609

|Start.ramgell Reset I

Consigne
1 0 30

e

RACt 0.0000
| Defaut || Motetat |

Shared developments:
General purpose Hook application

JCFarad.edl (on pcibe2s)

Cage de Faraday | RE2-CF11 [ea

Power supply control
GUT and module

Faraday Cup
beam intensity measurement
GUT and module
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Shared developments:
% General purpose Hook application

H W W - |
S Quitter Accelerator Equipements Cemmandes Print Fenetres Aide View

Ra@ Xh @ @

LBEZ_CF11

|LBEZ _CF1Z l AR-CT7-PC3 | l EBREZ S ERLL J
ON I OFF | — || = | Gamme courant faible 250uA ]
CONSIGHE 0.0 A | Acq sans Offset |
-100- ¥E=E0RE 0 s S 5 10012515
| Act 371855273 Courantlu 12.45
V Act -0.041087C
| Cons 0.0 A
[ Etat T Infos I Defauts I Rampe I Mot Etat L Commandes Erats
Securite Filtre Strappee .;" Test courant -OFF - 00
Etat Constriucteur .K\ fort 8mA B _ )
Puissance O E JCFarad.ed] (on pciie?s) . ' "
“ /home/spiralZmgrji= B ¥ | ) o . [Test courant oFf =l 0.0 [eat |
LBE1-D11 | Tensions Auxiliaires ON O Faible 2400UA
|pemarrer |  En Distance Alimentation en Distance (&
Consigne Defaut Inverseur Polarite . | Ml re e ot ' 0.0
(;WW 0 250 Alimentation Prete .;., —J :‘“"“““’"‘“""“
Viact 0.000 | ;Telunuranlramlezdopal
%'tls g.zaggg . e [ brosuns st
B Interfaces between real time Affecter SR
Sopalgne . modules and high level applications :
|
RACt 0.0000
| Defaut || Motetat |

Faraday Cup
beam intensity measurement
GUT and module

Power supply control
GUT and module
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Spiral

Some brainstorming points ...

2.7

= Siemens PLC/Epics communication : Modbus-TCP or s7plc ?

+ s7plc : widely used in the community and by Irfu
Modbus-TCP :

= High level applications
and database tools n
- Ganil tasks but bring add-ons and

complexity for the collaboration Database
(real time level and interfaces)

Standard fieldbus within Spiral2 (power supplies, diagnostics)
Retained by Ganil for PLC integration

Epics developer
End-userGUI (VDCT + tools)

Relational genlOC

(Ingres)

% Epics IOCs

Rules, specific Epics records and links, db design ..
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E.'E.. Feedback
SO s

Hetereogenity of technical knowledge at the beginning
= Misunderstandings and management difficulty

-+ Skills, habits and contexts
= Different working approaches for considering problems

* Lack of time/ressources
= Specification documents delayed, some mismatches
= Following emerging solutions while developing
= But a lot of willingness and involvement...
Fruitful exchanges

Beam tests performed to gain time for the final commissioning
= Common field work and evaluation of the first components

- Shared work
= topSp2, €SS, software interfaces & many others

* Mutual comprehension
= Collaborative work

> Operation of a large installlation
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% This is not the end |
pTFZ’?’Zﬁ o o e -

= Use of UML (but late) .. ey ?jﬁ
= Yet > 50 man.years ﬁ_@%? “:*’:i;f =
= Installation & commissioning : =
- LEBTs: 06/2014 \Sif -

- then MEBT and Linac ...

= Organisation for installing, support still in discussion
- Installation procedures are in evaluation
* Irfu & IPHC moving to other projects but support required

* Ganil : two different control systems to operate :
Ganil (Ada)
Spiral2 (Epics)
« Knowledge transfer for the deliveries from the collaboration
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"o .

Workshop EPICS CSS (Control System Studio) 2011 ®

S "I-II/I = , 4 From 17@21*_0:&‘0&2011
p!f&'Z. - N

~
EPICS 55 s an Eclipse-based coffection it nitor
scale control systems, such as the one¥'in th lerat

Thanks a lot o the communities %= =EEimmaeinss o ol

Provided by Kay Kasemif (SNS/ORNL)

l Organized by ; IRFU/SIS/! " D
for their help and support e\

(Epics, XAL, CSS ..)

Thanks for your attention !
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