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The Spiral2 Control System progress towards 
the commissioning phase 

Presenter
Presentation Notes
Good morning everybody, thank you for attending this talk.I’m Christophe Haquin, software developer at GANIL institute for the control system of the Spiral2 project.GANIL is a French institute, located in Normandy, in the North-West of France and is dedicated to experiments with Heavy Ions. I will speak on behalf of E. lécorché who is the coordinator of control system for the spiral2 project.---
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Presenter
Presentation Notes
So, Here are the outline of my talk:Firstly, I will briefly present you the spiral2 facility and the Beam characteristicsIn a second point, I’ll make a short status of the construction which is on goingThird point will be dedicated to the architecture and major technical choices that were made for the Spiral2 control systemIn the fourth point, I’ll describe how the development activity is organized between the teamsIn the fifth point I’ll, give you a summary of the software deliverables.And lastly, there will be a status of the software development ---
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Spiral2 : a new Rare Ion Beam facility 

Presenter
Presentation Notes
At the upper half of this picture, in the yellow rectangle, you can see the existing GANIL with the ions sources and cyclotrons on the right and experimental area on the left.Ganil has been able to produce stable and rare ions with Spiral1 for several years.Now, Spiral2 will come to extend these possibilities in terms of species and Beam intensity.As you can see in the blue rectangle at the lower half of the picture,the Spiral2 facility will be installed next to the existing Ganil.It is going to be built in two phases,In the first phase, currently under construction,there will be the two sources, the Radio Frequency Quadrupole  and the superconducting Linac here in the green elipse And Neutron For Sciences and S3 experiment rooms as shown in the blue and yellow elipsesIn this table, you can see the beam characteristics at linac exit.As you can see, for protons and deuterons beam intensity will up to 5mA for a power up to 200kWFor ions, max beam intensity will be up to 1mA for a power up to 45kWIn the second phase, currently under design.There will be the Rare Ion Production process here in the red elipse and a third experimental room called DESIR as shown in purple.And it will also be possible to send the Beam produced by Spiral2 in the Ganil experimental rooms.---
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Presentation Notes
At the upper half of this picture, in the yellow rectangle, you can see the existing GANIL with the ions sources and cyclotrons on the right and experimental area on the left.Ganil has been able to produce stable and rare ions with Spiral1 for several years.Now, Spiral2 will come to extend these possibilities in terms of species and Beam intensity.As you can see in the blue rectangle at the lower half of the picture,the Spiral2 facility will be installed next to the existing Ganil.It is going to be built in two phases,In the first phase, currently under construction,there will be the two sources, the Radio Frequency Quadrupole  and the superconducting Linac here in the green elipse And Neutron For Sciences and S3 experiment rooms as shown in the blue and yellow elipsesIn this table, you can see the beam characteristics at linac exit.As you can see, for protons and deuterons beam intensity will up to 5mA for a power up to 200kWFor ions, max beam intensity will be up to 1mA for a power up to 45kWIn the second phase, currently under design.There will be the Rare Ion Production process here in the red elipse and a third experimental room called DESIR as shown in purple.And it will also be possible to send the Beam produced by Spiral2 in the Ganil experimental rooms.---
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Spiral2 : a new Rare Ion Beam facility 

Spiral2 Accelerator :  
2 ions sources, RFQ, superconducting linac  

S3 experiment room : 
Super Separator Spectrometer 

NFS experiment room 
Neutron For Science 

Q/A I 
(mA) 

Energy 
(Mev/u) 

CW max beam 
power (KW) 

Protons   1/1 5 2  -  33 165 

Deuterons   1/2 5 2  -  20 200 

Ions  1/3 1 2  - 14.5 45 

Presenter
Presentation Notes
At the upper half of this picture, in the yellow rectangle, you can see the existing GANIL with the ions sources and cyclotrons on the right and experimental area on the left.Ganil has been able to produce stable and rare ions with Spiral1 for several years.Now, Spiral2 will come to extend these possibilities in terms of species and Beam intensity.As you can see in the blue rectangle at the lower half of the picture,the Spiral2 facility will be installed next to the existing Ganil.It is going to be built in two phases,In the first phase, currently under construction,there will be the two sources, the Radio Frequency Quadrupole  and the superconducting Linac here in the green elipse And Neutron For Sciences and S3 experiment rooms as shown in the blue and yellow elipsesIn this table, you can see the beam characteristics at linac exit.As you can see, for protons and deuterons beam intensity will up to 5mA for a power up to 200kWFor ions, max beam intensity will be up to 1mA for a power up to 45kWIn the second phase, currently under design.There will be the Rare Ion Production process here in the red elipse and a third experimental room called DESIR as shown in purple.And it will also be possible to send the Beam produced by Spiral2 in the Ganil experimental rooms.---
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Spiral2 : a new Rare Ion Beam facility 

Phase 2 : RIB production   DESIR experiment room 

Spiral2 Accelerator :  
2 ions sources, RFQ, superconducting linac  

S3 experiment room : 
Super Separator Spectrometer 

NFS experiment room 
Neutron For Science 

Q/A I 
(mA) 

Energy 
(Mev/u) 

CW max beam 
power (KW) 

Protons   1/1 5 2  -  33 165 

Deuterons   1/2 5 2  -  20 200 

Ions  1/3 1 2  - 14.5 45 

Presenter
Presentation Notes
At the upper half of this picture, in the yellow rectangle, you can see the existing GANIL with the ions sources and cyclotrons on the right and experimental area on the left.Ganil has been able to produce stable and rare ions with Spiral1 for several years.Now, Spiral2 will come to extend these possibilities in terms of species and Beam intensity.As you can see in the blue rectangle at the lower half of the picture,the Spiral2 facility will be installed next to the existing Ganil.It is going to be built in two phases,In the first phase, currently under construction,there will be the two sources, the Radio Frequency Quadrupole  and the superconducting Linac here in the green elipse And Neutron For Sciences and S3 experiment rooms as shown in the blue and yellow elipsesIn this table, you can see the beam characteristics at linac exit.As you can see, for protons and deuterons beam intensity will up to 5mA for a power up to 200kWFor ions, max beam intensity will be up to 1mA for a power up to 45kWIn the second phase, currently under design.There will be the Rare Ion Production process here in the red elipse and a third experimental room called DESIR as shown in purple.And it will also be possible to send the Beam produced by Spiral2 in the Ganil experimental rooms.---
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Building progress : From building to … 

May 2011 

Presenter
Presentation Notes
The building process started in 2011, and as you can see on this photoIn May the digging phase was finished, and the construction started.In June 2012, the linac and experimentals room were under constructionIn March 2013, other rooms for Electronics, Power supplies and control rooms were under construction.And for now, the finishing touch is ongoing.---
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Presentation Notes
The building process started in 2011, and as you can see on this photoIn May the digging phase was finished, and the construction started.In June 2012, the linac and experimentals room were under constructionIn March 2013, other rooms for Electronics, Power supplies and control rooms were under construction.And for now, the finishing touch is ongoing.---
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Presenter
Presentation Notes
The building process started in 2011, and as you can see on this photoIn May the digging phase was finished, and the construction started.In June 2012, the linac and experimentals room were under constructionIn March 2013, other rooms for Electronics, Power supplies and control rooms were under construction.And for now, the finishing touch is ongoing.---
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Building progress : From building to … 

May 2011 
June 2012 

March 2013 
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Presenter
Presentation Notes
The building process started in 2011, and as you can see on this photoIn May the digging phase was finished, and the construction started.In June 2012, the linac and experimentals room were under constructionIn March 2013, other rooms for Electronics, Power supplies and control rooms were under construction.And for now, the finishing touch is ongoing.---
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Building progress : … process installation 

 Process installation in parallel with the building 
 

 Low Energy Beam lines installation  started end-2012 
 
 

July 2013: 
mechanical frame and quadrupoles in place 



Christophe Haquin / Icalepcs San Francisco 07/08/2013 12 

Building progress : … process installation 

 Linac installation just started 
 

July 2013: mechanical frame in place cryomodules installed soon 
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Control System Architecture 

Channel Access 

Presenter
Presentation Notes
The spiral2 control system architecture is a classical EPICS based architecture,Relying on Clients and Servers communicating with the Channel Access protocol.For the User Interface we use as you can see on the left, classical EPICS CA Clients, we started with EDM and we now shifted to CSS/BOY.These kind of interfaces are typically used for synoptics.In the middle,Interfaces requiring complex algorithm, are developed in Java in a Spiral2 framework derived from OpenXalCentral services like:relational databases for equipment configurationArchiverAlarm serverare mainly home made developments.If you want more detailed about this I suggest you to read the paper associated to this talk.EPICS IOCs are either Soft IOCs running on Linux PCs or VME IOCs running under VxWorks.Soft IOCs are typically general purpose Channel Access server.VME IOCs are more equipment focused and are also used for analog or digital I/O with ADA VME cards.Lastly, we use Modbus/TCP protocol as field bus for most of the equipments.---
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Presentation Notes
The spiral2 control system architecture is a classical EPICS based architecture,Relying on Clients and Servers communicating with the Channel Access protocol.For the User Interface we use as you can see on the left, classical EPICS CA Clients, we started with EDM and we now shifted to CSS/BOY.These kind of interfaces are typically used for synoptics.In the middle,Interfaces requiring complex algorithm, are developed in Java in a Spiral2 framework derived from OpenXalCentral services like:relational databases for equipment configurationArchiverAlarm serverare mainly home made developments.If you want more detailed about this I suggest you to read the paper associated to this talk.EPICS IOCs are either Soft IOCs running on Linux PCs or VME IOCs running under VxWorks.Soft IOCs are typically general purpose Channel Access server.VME IOCs are more equipment focused and are also used for analog or digital I/O with ADA VME cards.Lastly, we use Modbus/TCP protocol as field bus for most of the equipments.---
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Presentation Notes
The spiral2 control system architecture is a classical EPICS based architecture,Relying on Clients and Servers communicating with the Channel Access protocol.For the User Interface we use as you can see on the left, classical EPICS CA Clients, we started with EDM and we now shifted to CSS/BOY.These kind of interfaces are typically used for synoptics.In the middle,Interfaces requiring complex algorithm, are developed in Java in a Spiral2 framework derived from OpenXalCentral services like:relational databases for equipment configurationArchiverAlarm serverare mainly home made developments.If you want more detailed about this I suggest you to read the paper associated to this talk.EPICS IOCs are either Soft IOCs running on Linux PCs or VME IOCs running under VxWorks.Soft IOCs are typically general purpose Channel Access server.VME IOCs are more equipment focused and are also used for analog or digital I/O with ADA VME cards.Lastly, we use Modbus/TCP protocol as field bus for most of the equipments.---
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Presentation Notes
The spiral2 control system architecture is a classical EPICS based architecture,Relying on Clients and Servers communicating with the Channel Access protocol.For the User Interface we use as you can see on the left, classical EPICS CA Clients, we started with EDM and we now shifted to CSS/BOY.These kind of interfaces are typically used for synoptics.In the middle,Interfaces requiring complex algorithm, are developed in Java in a Spiral2 framework derived from OpenXalCentral services like:relational databases for equipment configurationArchiverAlarm serverare mainly home made developments.If you want more detailed about this I suggest you to read the paper associated to this talk.EPICS IOCs are either Soft IOCs running on Linux PCs or VME IOCs running under VxWorks.Soft IOCs are typically general purpose Channel Access server.VME IOCs are more equipment focused and are also used for analog or digital I/O with ADA VME cards.Lastly, we use Modbus/TCP protocol as field bus for most of the equipments.---
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Presentation Notes
The spiral2 control system architecture is a classical EPICS based architecture,Relying on Clients and Servers communicating with the Channel Access protocol.For the User Interface we use as you can see on the left, classical EPICS CA Clients, we started with EDM and we now shifted to CSS/BOY.These kind of interfaces are typically used for synoptics.In the middle,Interfaces requiring complex algorithm, are developed in Java in a Spiral2 framework derived from OpenXalCentral services like:relational databases for equipment configurationArchiverAlarm serverare mainly home made developments.If you want more detailed about this I suggest you to read the paper associated to this talk.EPICS IOCs are either Soft IOCs running on Linux PCs or VME IOCs running under VxWorks.Soft IOCs are typically general purpose Channel Access server.VME IOCs are more equipment focused and are also used for analog or digital I/O with ADA VME cards.Lastly, we use Modbus/TCP protocol as field bus for most of the equipments.---
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Presentation Notes
The spiral2 control system architecture is a classical EPICS based architecture,Relying on Clients and Servers communicating with the Channel Access protocol.For the User Interface we use as you can see on the left, classical EPICS CA Clients, we started with EDM and we now shifted to CSS/BOY.These kind of interfaces are typically used for synoptics.In the middle,Interfaces requiring complex algorithm, are developed in Java in a Spiral2 framework derived from OpenXalCentral services like:relational databases for equipment configurationArchiverAlarm serverare mainly home made developments.If you want more detailed about this I suggest you to read the paper associated to this talk.EPICS IOCs are either Soft IOCs running on Linux PCs or VME IOCs running under VxWorks.Soft IOCs are typically general purpose Channel Access server.VME IOCs are more equipment focused and are also used for analog or digital I/O with ADA VME cards.Lastly, we use Modbus/TCP protocol as field bus for most of the equipments.---
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Presentation Notes
The spiral2 control system architecture is a classical EPICS based architecture,Relying on Clients and Servers communicating with the Channel Access protocol.For the User Interface we use as you can see on the left, classical EPICS CA Clients, we started with EDM and we now shifted to CSS/BOY.These kind of interfaces are typically used for synoptics.In the middle,Interfaces requiring complex algorithm, are developed in Java in a Spiral2 framework derived from OpenXalCentral services like:relational databases for equipment configurationArchiverAlarm serverare mainly home made developments.If you want more detailed about this I suggest you to read the paper associated to this talk.EPICS IOCs are either Soft IOCs running on Linux PCs or VME IOCs running under VxWorks.Soft IOCs are typically general purpose Channel Access server.VME IOCs are more equipment focused and are also used for analog or digital I/O with ADA VME cards.Lastly, we use Modbus/TCP protocol as field bus for most of the equipments.---
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Presentation Notes
The spiral2 control system architecture is a classical EPICS based architecture,Relying on Clients and Servers communicating with the Channel Access protocol.For the User Interface we use as you can see on the left, classical EPICS CA Clients, we started with EDM and we now shifted to CSS/BOY.These kind of interfaces are typically used for synoptics.In the middle,Interfaces requiring complex algorithm, are developed in Java in a Spiral2 framework derived from OpenXalCentral services like:relational databases for equipment configurationArchiverAlarm serverare mainly home made developments.If you want more detailed about this I suggest you to read the paper associated to this talk.EPICS IOCs are either Soft IOCs running on Linux PCs or VME IOCs running under VxWorks.Soft IOCs are typically general purpose Channel Access server.VME IOCs are more equipment focused and are also used for analog or digital I/O with ADA VME cards.Lastly, we use Modbus/TCP protocol as field bus for most of the equipments.---
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The spiral2 control system architecture is a classical EPICS based architecture,Relying on Clients and Servers communicating with the Channel Access protocol.For the User Interface we use as you can see on the left, classical EPICS CA Clients, we started with EDM and we now shifted to CSS/BOY.These kind of interfaces are typically used for synoptics.In the middle,Interfaces requiring complex algorithm, are developed in Java in a Spiral2 framework derived from OpenXalCentral services like:relational databases for equipment configurationArchiverAlarm serverare mainly home made developments.If you want more detailed about this I suggest you to read the paper associated to this talk.EPICS IOCs are either Soft IOCs running on Linux PCs or VME IOCs running under VxWorks.Soft IOCs are typically general purpose Channel Access server.VME IOCs are more equipment focused and are also used for analog or digital I/O with ADA VME cards.Lastly, we use Modbus/TCP protocol as field bus for most of the equipments.---



Christophe Haquin / Icalepcs San Francisco 07/08/2013 23 

Control System Architecture 

GUIs  
Epics tools 

IOC : Linux 

Channel Access 

IOC : VME I/O 

GUIs 
Java/Xal 

Central 
services 

Presenter
Presentation Notes
The spiral2 control system architecture is a classical EPICS based architecture,Relying on Clients and Servers communicating with the Channel Access protocol.For the User Interface we use as you can see on the left, classical EPICS CA Clients, we started with EDM and we now shifted to CSS/BOY.These kind of interfaces are typically used for synoptics.In the middle,Interfaces requiring complex algorithm, are developed in Java in a Spiral2 framework derived from OpenXalCentral services like:relational databases for equipment configurationArchiverAlarm serverare mainly home made developments.If you want more detailed about this I suggest you to read the paper associated to this talk.EPICS IOCs are either Soft IOCs running on Linux PCs or VME IOCs running under VxWorks.Soft IOCs are typically general purpose Channel Access server.VME IOCs are more equipment focused and are also used for analog or digital I/O with ADA VME cards.Lastly, we use Modbus/TCP protocol as field bus for most of the equipments.---



Christophe Haquin / Icalepcs San Francisco 07/08/2013 24 

Control System Architecture 

GUIs  
Epics tools 

IOC : Linux 

Channel Access 

IOC : VME I/O 

GUIs 
Java/Xal 

Central 
services 

Presenter
Presentation Notes
The spiral2 control system architecture is a classical EPICS based architecture,Relying on Clients and Servers communicating with the Channel Access protocol.For the User Interface we use as you can see on the left, classical EPICS CA Clients, we started with EDM and we now shifted to CSS/BOY.These kind of interfaces are typically used for synoptics.In the middle,Interfaces requiring complex algorithm, are developed in Java in a Spiral2 framework derived from OpenXalCentral services like:relational databases for equipment configurationArchiverAlarm serverare mainly home made developments.If you want more detailed about this I suggest you to read the paper associated to this talk.EPICS IOCs are either Soft IOCs running on Linux PCs or VME IOCs running under VxWorks.Soft IOCs are typically general purpose Channel Access server.VME IOCs are more equipment focused and are also used for analog or digital I/O with ADA VME cards.Lastly, we use Modbus/TCP protocol as field bus for most of the equipments.---
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The spiral2 control system architecture is a classical EPICS based architecture,Relying on Clients and Servers communicating with the Channel Access protocol.For the User Interface we use as you can see on the left, classical EPICS CA Clients, we started with EDM and we now shifted to CSS/BOY.These kind of interfaces are typically used for synoptics.In the middle,Interfaces requiring complex algorithm, are developed in Java in a Spiral2 framework derived from OpenXalCentral services like:relational databases for equipment configurationArchiverAlarm serverare mainly home made developments.If you want more detailed about this I suggest you to read the paper associated to this talk.EPICS IOCs are either Soft IOCs running on Linux PCs or VME IOCs running under VxWorks.Soft IOCs are typically general purpose Channel Access server.VME IOCs are more equipment focused and are also used for analog or digital I/O with ADA VME cards.Lastly, we use Modbus/TCP protocol as field bus for most of the equipments.---
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The spiral2 control system architecture is a classical EPICS based architecture,Relying on Clients and Servers communicating with the Channel Access protocol.For the User Interface we use as you can see on the left, classical EPICS CA Clients, we started with EDM and we now shifted to CSS/BOY.These kind of interfaces are typically used for synoptics.In the middle,Interfaces requiring complex algorithm, are developed in Java in a Spiral2 framework derived from OpenXalCentral services like:relational databases for equipment configurationArchiverAlarm serverare mainly home made developments.If you want more detailed about this I suggest you to read the paper associated to this talk.EPICS IOCs are either Soft IOCs running on Linux PCs or VME IOCs running under VxWorks.Soft IOCs are typically general purpose Channel Access server.VME IOCs are more equipment focused and are also used for analog or digital I/O with ADA VME cards.Lastly, we use Modbus/TCP protocol as field bus for most of the equipments.---
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The spiral2 control system architecture is a classical EPICS based architecture,Relying on Clients and Servers communicating with the Channel Access protocol.For the User Interface we use as you can see on the left, classical EPICS CA Clients, we started with EDM and we now shifted to CSS/BOY.These kind of interfaces are typically used for synoptics.In the middle,Interfaces requiring complex algorithm, are developed in Java in a Spiral2 framework derived from OpenXalCentral services like:relational databases for equipment configurationArchiverAlarm serverare mainly home made developments.If you want more detailed about this I suggest you to read the paper associated to this talk.EPICS IOCs are either Soft IOCs running on Linux PCs or VME IOCs running under VxWorks.Soft IOCs are typically general purpose Channel Access server.VME IOCs are more equipment focused and are also used for analog or digital I/O with ADA VME cards.Lastly, we use Modbus/TCP protocol as field bus for most of the equipments.---
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The spiral2 control system architecture is a classical EPICS based architecture,Relying on Clients and Servers communicating with the Channel Access protocol.For the User Interface we use as you can see on the left, classical EPICS CA Clients, we started with EDM and we now shifted to CSS/BOY.These kind of interfaces are typically used for synoptics.In the middle,Interfaces requiring complex algorithm, are developed in Java in a Spiral2 framework derived from OpenXalCentral services like:relational databases for equipment configurationArchiverAlarm serverare mainly home made developments.If you want more detailed about this I suggest you to read the paper associated to this talk.EPICS IOCs are either Soft IOCs running on Linux PCs or VME IOCs running under VxWorks.Soft IOCs are typically general purpose Channel Access server.VME IOCs are more equipment focused and are also used for analog or digital I/O with ADA VME cards.Lastly, we use Modbus/TCP protocol as field bus for most of the equipments.---
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Development organization 

 Collaboration between IRFU, IPHC and GANIL institutes 
 Coordination under responsibility of GANIL 
 3 teams 

• 10 men/year since 2006 
 Team working organization 

• Common Spiral2 development plateform: 
 EPICS distribution 
 VxWorks kernel 
 Spiral2 version of the EPICS development environment 

• Development shared via SVN repository 
• Rules and Formalization 

 Standardized interface between EPICS records and GUIs 
 Specification template for module documentation 

 
 

Presenter
Presentation Notes
So now I will talk about how the development of the control system is organized?The first point is that it’s a collaboration in wich three institutes are involved:CEA/Irfu, CNRS/IPHC and Ganil.I won’t tell much about this collaboration since there will be a talk dedicated to it on Wednesday.The coordination is under the responsibility of Ganil and is handled by E Lecorche,Who is the responsible for the control system group at Ganil.those three teams represent 10 men per year since 2006.The team working is organized around 3 points:A Spiral2 development platform containing:	EPICS distribution, VxWorks Kernel and an EPICS environment for development and compilation of the IOCs	This platform is validated before being released and it ensures that every developers works on the same environmentA SVN repository to share our developmentsWe also defined a set of rules to define the interface between User Interfaces and IOCs, we called it Standardized interface.It defines, for the clients uses cases, which record to use, how to name it and which fields are expected to be filled.Finally, in order formalize the needs and to document our developments, we setup a Specification template that uses UML diagrams.---
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Control System Deliverables 

 Development/configuration of 10 central services 
• Examples: RDB for equipment configuration, Alarm 

management, Archiving … 
 Development of 50 GUIs and tuning applications 

• Examples: Beam profiler visualization, beam optics 
optimization, analysis of the ion sources output … 

 Configuration of 15 IOCs 
 Development of 30 Equipment Interface Modules 

• Examples: EPICS modules for Faraday cups, RF amplifiers, 
power supplies, Beam profiler 

 Development of 10 Drivers 
• Examples: drivers for VME I/O cards, LLRF, BLM …  
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Development Status 

 Sources/Low energy beam lines validated during tests 
performed in Grenoble & Saclay in the past 4 years 
• Ions Sources control  
• 3 first IOCs configured 
• Developments required not only for low energy beam lines 

 Power supply, Faraday cups, Slits, Beam profiler 
• Central Services 
• Commissionning will start mid-2014 

 Important developments are still on going … 
• Beam Loss Monitors, Cavity tuning, Vacuum and many others 
• … must be available end 2014 
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Thank you for your attention ! 
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