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Outline

* Status
Control architecture (INCA)
WorkingSet (Knobs, Function Editor, Trim History)
OASIS
Logging Service
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Specific Application
Logging Display
Timing editor
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Synoptic : Vacuum and Gas delivery System
General Source control

* Resources needed to implement a magnetron source
* Conclusion/outlook
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INjector Control Architechture

Based on 3-tier architecture

Top Tier

Control room

WorkingSet OASIS Specific JAVA
Knobs, Function Editor, Trim History Viewer Applications
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Middle Tier

INCA (Applications Servers)

CONTROL CORE Configuration Logging
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WorkingSet & K

LN4:SRC_CONTROL-400 - LN4.USER.MD1 (on cs-ccr-devl.cern.ch)

File Edit View References Commands Control Programs

P © + B3I ¢ 3002013 16:37:56 LN4 - 02 MD1 | olga_cyde_v1

Help

(@8 COR A Simple view

2 WorkingSets:

LTIM Pulse Delay Train AQnC AgnChano |~ I . I .
L4x. SE] Enahle 100000 10HHZ 275 275000000 CO ntro . - power Su pp 1es
La4x. STARTGAS Enahle 77000 10HHZ 273 273700000
L4x. STARTIGN Enahle 39300 10MHZ 275 275930000 - RF
L4x., STOPIGN Enahle 400 10HHZ 275 275970000
L4, FWSRCRF Enahle 37000 10HHZ 275 275700000 ..
L4x. RRFONSRC Enahle 99000 10HHZ 275 275900000 - t|m|ng5
L4, W-H-DISCaP Enahle FOO00 10HHZ 262 262000000
L 43, Fiu- H-DISCAP Disahle 520 1KHZ -105 - 105000000 -
L4x. 5-H-DISCAPLD Enahle 34000 10HHZ 275 275400000 bea m Stopper
L. 5-H-DISCARZS Enahle 34000 10MHZ 275 275400000
L43. 5-H-DISCARSO Enahle 94000 10MHZ 275 275400000 - fa ra d ay-CU p
L 43, A-H-DISCAP Enahle 102000 10HHZ 276 276200000
LTIM Fulse Delay Train AgnC
L4x. RFSTART Enable 34200 10MHZ 275
L43. RFSAQN Enable 95000 10HHZ 275 . . .
Lax. RFREADATH Enate 00 Sz S5 Monitoring: - pressures
Lax. RFLGTTST Enable 39000 10MHZ 275
ALLL4S ource LN4:USER==MD1 - KnobsOpen (on cs-ccr-devl.cern.ch) = te m pe ratU res
L4L.RFLLSRC
& 05 NMov 2013 1%:37:58 LN4 - 04 MD1 | olga_oycle_V1 f
FGC_61 STATEPC | Pulse % . | olga_oy - Waveforms
LaL.RCH. 111 IDLE DISABL ~ 01 MD1 | olga_cycle_v1
L4L.RCY. 111 IDLE DISABL
L4L.RCH. 121 oFf prseel[ - [ L4xS-H-DISCAPID | = [- | L4LH-DISCAP1D | =
L4L.RCv. 121 OFF| pISABl El Erab control El a
ulise nal (=] antro n
POW-V Status
LA, - BRSEAFiE Load BIX.W10-CT Status on
L4L. H-DISCAPZS ety .
L4L. H-DISCAPSO - =
LEET poasition Q94000 10MHZ B aa
L4L.BS
L4L.B5_IRIS BOLBOLH -
Del ay 94“0“ 10MHZ m 2600000 Y
YYYYY - .
a Ahdd Ai
ccy 36000.00v
‘ [+ YYYYY YY
| AON 34991.30 W
AONL 0.00 U
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Function Editor

RF parameters

Power function

8 0ct 2013 15:04:28 LN4 - 01 MD1 | olga_cycle V1

L4L.RFLLERC A CHpower (-]
=L =
o] [~ s 8 [ ] =
T 3 O A 1
Frequency function
120007 Rel. duration (ns)0.000000

- XYChartsOpen (on ¢

P © + Bl @ 18001 2013 150402 LN4 - 03 MD1 | olga._cycle V1

Normal ® O Shifted

2
>
(O]
o
(O]
O
L4L.RFLLSRC/F requencydfrequency (-1 R R . z 5 23‘ i
> Gy (e= [+]] | 5
1980000 - F 5 [ (1 ‘ o
|
] [x] [ J5) [ [ ‘ =
| 9
Point 0 4 0.0 ¥: 1950000,07
Ab ~ [P []45 stoppoine || <
‘ o
5000 | ©
1975000 I c
Rel. duration {ms)0.000000 || i
|
I
|
Rel. Anplitude (Anp.) 0.0000 |
0 I
|: Z 1970000 I
. T |
0 ’ 0.0003 f-o0L Abs. duration (ms)0.000000 |
ms
7777777777777777777777777777777777 I
I
hAhbdbdbddd Addd |
Abs. amplitude (Anp.) 1960000.0000 I
FTYYYYYYY YYYY
1965000 |
I
I
I
I
I
I
I

X Send to Hardware »»» E
1960000 | |

| 3 |

Save Hardvare to Reference »»» 3

T T T T T T T T
@ 0 0.00005 0.0001 0.00015 0.0002 0.00025 0.0003 0.00035 0.0004

ms Quit Edition |




Trim History

PLS condition; LN4USER.MD1 L5A Context: olga_cycle_¥1| Select trim from history

Open Parameter selector Open Context selector 213‘09‘1? 10:46:22.362 ”“1
Select param

L4L . H-DISCA

L4L.H-DISCAF
L4L.H-DISCAF
L4L.H-DISCAF
L4L.H-DISCAF
L4L.H-DISCAF
L4L.H-DISCAF
L4L.H-DISCAF
L4L.H-DISCAF
L4L.H-DISCAF
L4L.H-DISCAR

L4L.H-DIScAF| PLS condition:

TrimHistoryPanelOpenCmd O (on cs-ccr-devl.cern.ch)

LN4.USER.MD1 LSA Context olga_cycle v1| Select trim from history

Open Parameter selector

Open Context selector

2013-10-11 14:51:43.481 InCA Trim :

Select parameter names to be checked

L4L.RFLLSRC/AVC#power
L4L.RFLLSRC/Frequency#frequency
L4L.EFLLSECSettings#enable

:app=wsTauncherInca;ver=0.0.15;uid=Tndop; host=cwo-400-4Tnd; pid=91
2013-10-11 15:03:36.553 InCA Trim @ app=wslauncherInca;ver=0.0.15;uid=1ndop;host=cwo-400-41nd; pid=91] |
2013-10-11 15:03:46.763 InCA Trim : app=wslauncherInca;ver=0.0.15;uid=1ndop; host=cwo-400-4Tnd; pid=91
2013-10-11 15:06:06.877 InCA Trim @ app=wslauncherIncajver=0.0.15;uid=1nd4op; host=cwo-400-41nd; pid=91
2013-10-11 15:08:58.369 InCA Trim @

2013-10-11 15:12:47.953 InCA Trim @
2013-10-11 15:12:54.9632 InCA Trim @
2013-10-11 15:13:00.779 InCA Trim @
2013-10-11 15:13:08.909 InCA Trim @

2013-10-11 15:48:31.785 InCA Trim @ app=wslauncherInca;ver=0.0.15;uid=1nd4op;hhost=cwo-400-4Tnd;pid=91
2013-10-11 15:49:26. 347 InCA Trim @ app=wslauncherInca;ver=0.0.15;uid=1nd4op;hhost=cwo-400-4Tnd; pid=91
2013-10-11 15:49:36. 278 InCA Trim @ app=wslauncherInca;ver=0.0.15;uid=1nd40p;host=cwo-400-4Tnd; pid=91
2013-10-11 15:49:43. 273 InCA Trim : app=wslauncherInca;ver=0.0_15;uid=Tndop; host=cwo-400-41nd; pid=591
2013-10-11 15:50:28.386 InCA Trim : app=wslauncherInca;ver=0.0_15;uid=1ndop; host=cwo-400-41nd; pid=591

app=wslauncherInca;ver=0.0.15;uid=1n4op; host=cWo-400-41nd; pid=91
app=wslauncherInca;ver=0.0.15;uid=1n4op; host=cWo-400-41nd; pid=91
app=wslauncherInca;ver=0.0.15;uid=1n4op; host=cwo-400-41nd; pid=01
app=wslauncherInca;ver=0.0.15;uid=1n4op; host=cwo-400-41nd; pid=01
app=wslauncherInca;ver=0.0.15; uid=1n4op; host=cwo-400-41nd; pid=01

<]

Il | [

[« L]
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| Select NONE
38000 Salect NONE”Cuw selected parameters | Revert to selected trim || Edit trim Comment || Show trim dependencies
R R R D
This chart does not contain any wisible DataSource ;
37500 :
20000 : :
1
1
\
\
37000 |
15000 |
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1
1
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£ 10000 |
1
1
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Selected Trim headers date/time

|13.'32:3? - 3 parameter kames added in 40 ms




Open Analogue Signal Information System

0ASIS VIEWER (on cwo-6-2Ind.cern.ch)

File General Scopel Scope2 Scope3 Help
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System to acquire analogue signal from devices and display them in a graphical application.
The signals are digitalized by oscilloscopes located in the front-end computers(FEC). The
acquired data are sent through the Ethernet network , displayed on workstations running
dedicated application and logged by the logging service

6 scopes in 2 FEC for linac4 and the same for the Test Stands.
48 signals are foreseen to be acquired by OASIS. (30% connected)




List of signals

Linac 4 Tunel

L4L.SOL-ANTENA-I-AS
L4AL.COLLAR-I-AS
L4L.COLLAR-V-AS
L4L.FC-1-AS
LAL.PLASMA-LIGHT-0-AS
LAL.PLASMA-LIGHT-15-AS
L4L.PLASMA-LIGHT-30-AS
L4L.RF-P-REFL-AS
LAL.RF-P-FW-AS
L4L.GAS-PIEZO-V-AS
L4L.IGN-V-AS
L4L.IGN-I-AS
L4L.SOURCE-V-AS
L4L.SOURCE-I-AS
L4L.PULLER-V-AS
L4L.PULLER-I-AS
L4L.DUMP-V-AS
L4AL.DUMP-I-AS
L4AL.EINZEL-V-AS
L4AL.EINZEL-I-AS
L4L.SRC-PRES-1-AS
L4L.SRC-PRES-2-AS
LAL.EINZ-PRES-AS
L4L.LEBT-PRES-AS

3MeV Test Stand

LALT.SOL-ANTENA-I-AS
LALT.COLLAR-I-AS
LALT.COLLAR-V-AS

LALT.FC-1-AS
LALT.PLASMA-LIGHT-0-AS
LALT.PLASMA-LIGHT-15-AS
LALT.PLASMA-LIGHT-30-AS
L4LT.RF-P-REFL-AS
LALT.RF-P-FW-AS
LALT.GAS-PIEZO-V-AS
L4ALT.IGN-V-AS
LALT.IGN-I-AS
L4LT.SOURCE-V-AS
LALT.SOURCE-I-AS
LALT.PULLER-V-AS
LALT.PULLER-I-AS
LALT.DUMP-V-AS
LALT.DUMP-I-AS
LALT.EINZEL-V-AS
LALT.EINZEL-I-AS
LALT.SRC-PRES-1-AS
LALT.SRC-PRES-2-AS
LALT.EINZ-PRES-AS
LALT.LEBT-PRES-AS

Description
RF antenna current
Collar electrode current, SF 10, A
Collar electrode voltage, SF 100
Faraday cup 1 current, SF 0.1, A
Ignition chamber light signal 0°
Ignition chamber light signal 15°
Ignition chamber light signal 30°
RF reflected power
RF forward power
Piezo valve voltage, SF 100
Ignition pulser voltage, SF 1000
Ignition pulser current, SF 20, A
HT power supply voltage
HT power supply current
Puller HT power supply voltage
Puller HT power supply current
Dump HT power supply voltage
Dump HT power supply current
Einzel HT power supply voltage
Einzel HT power supply current
Source Pressure
Source Pressure
Einzel pressure
LEBT Pressure

11/14/2013
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LOGGING Service

Operational on the whole CERN accelerator
Aim : to capture and store any relevant accelerator data

Parameter list
Monitoring frequency
Storage frequency

Configuration
in DB

L in
Ogg g Measurement
Core DB (7 days)

Logging DB
Long term

Java API* for

Parameter JAPC
Control Monitoring

Linac 4 3 MeV Test
devices Stand devices

* APl = Application Programming Interface

11/14/2013
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List of parameter logged

Description of the working source (Type, Name, Polarity,...)

48 waveforms 5000pts(time window 1ms).
Settings : sampling rate, cursors.

Average, Standard Deviation

Others relevant parameter (Power Supplies acquisition,
Pressures, Temperatures).
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Monitoring frequency : 0.83Hz.

Storage frequency : every cycle in the short DB and on
change in the long term database.

Exception: Waveforms every hour in the long term database.
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Specific Application

WX
[ uniicos

= | 11:3800 A 102 2013

5 Unack

NGB 10210013

LN4 Logging (on cs-ccr-devl.cern.ch)

[ Window Menu |reference Time Window Selection

Polarity: Hiins
Collar
ColTar Comnang

On
ONarstay,

|Measuremem DE 7 days) |v| Start time: | Thu, 24 October 2013 15 27:00 | _L: Stop time: |Thy, 24 Ortober 2013 16:27:00 | ,‘_:,
Group Variable Selection
[ Roat Variables :[ Selected Variables
o CF LM4TS Wariable Marnge Description Unit Datatyie Wariable Name
% CILINACH L4L H-DISCAF 10 AQM_| |Dump current A NUMERIC L4L H-DISCAP 10 AQN_|
[y Seurce L4L H-DISCAF25 AQM_I [Fuller current A NUMERIC L4L H-DISCAP25 AQN_|
L4L H-DISCAPS0 AQM_| [Source curretn A NUMERIC L4L H-DISCAPS 0 AQN_|
L4L NSRCGEN: COLLAR_| [Callar Currem A MNUMERIC
L4L NSRCGEN: COLLAR _[Callar Status MNUMERIC
L4L NSRCGEN: COLLAR W [Callar Y oltage v MUMERIC
L4L. NSRCGEN: FIBER_T... [FikerT# status MUMERIC
L4L NSRCGEN: IGHITIC... [lgnition Current A MUMERIC
L4L NSRCGEN: IGHITIC... [lgnition Status MUMERIC
L4L NSRCGEN: IGHITIC... [ignition Woltage v MUMERIC
L4L NSRCGEN: [OM_TR... [lan Trap Status MUMERIC
L4L.NSRCGEN: IOM_TR... [lan Trap Yoltage v MUMERIC
L4L NSRCGEN:LEBT % ... [LEBT Wacuum pressure MUMERIC
L4L NSRCGEN: LEBT .. [LEBT Calculated Wacuu... MUMERIC
L4L.NSRCGEN:LEBT ... [LEBT Wacuum Yoltage  |v MUMERIC
L4L NSRCGEM:LIGHT L [Light 1 MUMERIC
) ar amotoro Recpo L4L NSRCGEN:LIGHT 2 [Light 2 MUMERIC
L4L.NSRCGEN: PIEZO_F... [Piezo FeedBack laop s... MUMERIC
L4L NSRCGEM:PIEZO_S .. [Pieza Status MUMERIC
L4L.NSRCGEN:PIEZO_Y  [Piezo Yoltage v MUMERIC
L4L MSRCGEM:VACUL. .. |Source Wacuurm averag. .. MUMERIC
L4L MSRCGEM:YACUU... |Source Wacuum Yoltage | MUMERIC
AddSelected || Addan | Remove Selected || Remove All |

MD1 - gy
Locatigp: Linacq_4 00
[v]ofs

4
Collary §.66V

2 query

1148.27:21 - Registering JAPC Executor IMX Interface

Oneh

ors

Y vy
1.50

0.06

11/14/2013
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LOGGING display software

| 2] LN4 Logging (on cs-ccr-devl.cern.ch) - 0O x

Data Source Preference Time Window Selection

|Measurement DE (7 days) |v| Start time: [Tue, 12 Novernber 2013 19:00:00 | _; Stop time: [ved, 13 Movermber 2013 10:52:00 | _;

Viewer (on cs-ccr-devl.cern.ch)

[ 7@, Yiews |

o
LA4LH-DISCAP1O:AQN_Y
?

36400

Dump Voltage

11/14/2013

T T T T T T T
21:00 23:00 01:00 03:00 05:00 07:00 09:00

L4LH-DISCAP2 SIAQN_Y

24000

23900
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T T T T T T T
21:00 23:00 01:00 03:00 05:00 07:00 09:00

L4LH-DISCAPS 0:AQN_Y

44830
44820
44810
44800
44790
44780

Source Voltage

T T T T T T T
21:00 23:00 01:00 03:00 05:00 07:00 09:00




imings editor

-= LN4 lon Source Timing =- (on cewo-6-2Ind.cern.ch)

o) P & < B 9 16 0ct 2013 15:28:04 LN4 - 01 MD1 | olga_cycle_v1 02 MD1 | olga_cyde_v1
Linac4 (Bldg. 400)
Dev Mame Description Ref Mame Value Acquisition 1=
A Add o0
L4X.STARTGAS Start gas pulse L4X.SE) -2.300ms -2.3ms —
¥ vry o
bk N
Lo L S~
L4X.STARTIGN Start ignition source L4X.SE| -0.070ms -0.07 ms = <
¥ vyy —
FyYy >
L4X.STOPIGN Stop ignition source LAXSTARTIGN 0.040ms 0.04 ms —
v
Fyvy
L4X.RRFONSRC Ready source RF ON L4X.SE) -0.100ms -0.1 ms = ;
¥ vry o
FY Yy .S
L4X.FWSRCRF Forewarning source RF L4X.SE] -0.300ms -0.3 ms Q
¥ vy o
bbb bbbk 8
L4X.FW-H-DISCAP  Fprawawi b = = me O
£ R D obs0 pe o 2 2 ) >
e 3
LAXSTARTGAS ] T % More.. @ 07 Nov 2013 16:15:58 Lh4 - 04 MD1 | olga_cycle_v1 c
LAXSTARTICN | 01 MD1 | olga_cycle_ V1 o
LR [-] L4XSE] =111 L4XSTARTGAS [=]1-] L4X RRFONSRC |=]|- ]l LaxFaw-H-DISCAP | =| <
L4X.RRFONSRC ] ) =
L4% FWSRCRF ] Pulse ElEnab]e Pulse ElEnab'Ie Pulse El Enahle Pulse EID'I sahle c
TR B DEEAT Load BIX.W1O-CT Load BIX.W10-CT Load BIX.W10-CT Load BIX.F900-CT |
AT M- EEEADT Delay Dielay Dielay Delay
L4X.5-H-DISCAPS0 ] el = = = -
L4XS- H-DISCAP25 ] 77000 10MHZ 99000 10HHZ 520 1KHZ
L4X.S-H-DISCAP10 ] IYYYYYYy IYYY YV AhAAAAA AhbAhhd
p Delay 100000 10mHz Delay 77000 10MHz Delay 99000 10MHz Delay 520 1knz
YYYYTYY YYYYY TYYYYY YyYY
4| [ »

|1 5:15:15 - Qpering knok: LAX FW-H-DISCAP  dane ?




Synoptic:

Vacuum

Synoptic (on cs-ccr-devl.cern.ch)
Synoptic, sechors L4L10 .. L4040

11/14/2013
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Red circuit/lines controlled by the Gas Delivery System
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General Source Control

-= lon Source Controls =- (on cwo-6-2Ind.cern.ch)

%) P © 4 [ ¢ 16 0ct 2013 15:16:46 LN4 - MD1, 04

MD1 - 01

anntruIs r Other acquisitions |

Source Description
Type: 1501

Piezo

Piezo Command

PiezoStatus

PiezoVagn
Ignition
Ignition Command

IgnitionStatus

Igni tionVAgn
Igni tionlAgn
PressureLEETP

VacuumLEETVAqn
YacuumLEBTPAqQn
YacuumLEBTPCalc

Plasma Light
LightlAgn 7.

MName: Yolume0dl Polarity: Hminus Location: Linacd_400
Collar
El On Collar Command El Off
On CollarStatus afft
ih a4 Ah Ak
g Collary 5.00y
Piezo¥de 6.00v
¥ rYyY
¥ rY
CollarVagn 1.50
85.07 CollarlIaqn 0.08
lonTrap
El Off Ion Trap Command El aff
off IonTrapStatus aff
Ahh Ak ia aa
Ignitiony 300.00v
YYY YY IonTrapy 10.00v
¥¥Y ¥Y¥Y
Q.00
.52 IonTrap¥agn 000
PiezoFeedBackLoop
FFEL Command aff
A A4 El
PressurelLERTP 5 80 PiezoFeedBackLoopStatus Off
¥ rrY A Ak
PiezoFeedBackLoop 6.33
5.74 ¥ rY
1.95E-05 VacuumSourceyagn B.53
00 VacuumSourceYFBLAverageiqn 5.55

FiberTX

Light2Agn 0.03 FiberTXStatus oM

11/14/2013
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Resources needed to implement a magnetron source

* Hardware (25kCHF, 0.5FTE)
Timing card
Cabling
PLC
Buffer cards
Oscilloscope for OASIS

(e0)]
i
o
N
S~
<
—
S~
—
i
=
2
>
(O]
o
(O]
O
=
=)
(]
(%]
=
e
<
O
©
=
4

* Software adaptation (0.5FTE)
Timing editor
General source control applications
FESA classes
Logging Service
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Conclusion/outlook

* The control system of the lon Source is based on existing
components and systems developed for the LHC and injectors
accelerators (LSA, INCA, WS, Knobs, OASIS and Logging Service).
BE-CO is responsible of the maintenance and the configuration is
done by BE/OP

* Java Operational applications will be maintain by BE-OP and BE-ABP

* PH-DT and TE-VSC groups are responsible of their Specific
application

* Finalize the connection of the missing signal to OASIS + Logging
settings 0.5FTE

* 1FTE and 25kCHF are needed to implement the Magnetron source in
the current control system.
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