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.i ) ELI Beamlines in a nutshell

beamlines

User operations since 2019
Support Room Currently late-stage commissioning /ramp-up

Cryogenic systems, power supply cooling, auxiliary systems

_—

First Floor

L1- ALLEGRA “ = L2-DUHA % L3-HAPLS — L4 - ATON
5 TW /100 md /1 kHz : 100 TW/ 2 J /50 Hz 1PW /30 J/10 Hz 10 PW/2kd
beamline g beamline beamline beamline

Ground Floor
Laser Systems

Located in Dolni BreZany, Czech Republic

- A

L i — — = = .
Experimental Hall 1 = Experimental Hall 2 Experimental Hall 3 Experimental Hall 4
Material & biomalecular X-ray sources Plasma physics . T ELIMAIA - ion acceleration
applications ' ——— T

Basement
Experimental Halls

Experimental Hall 5
Electron acceleration
LUX and HELL platforms
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eamlines Hierarchy of ELI-BL Control & DAQ Systems 202 ELI COMMON

Our systems are divided into zones; with standardized services, infrastructure, solutions. N — . .

Standard interfaces connect zones to central services and infrastructure, and eventually to Public Services

publicly accessible services. DMZ =—=---=====- JIE .
Shared Services & Infra E

CENTRAL CONTROL SYSTEMS
e ] ] J
Zone Services & Infra S

o~

g

ZONEL3 (=7&=°)> ZONEL3BT < ZE—) ZONE...

< - ZONE
FACILITY*
. . LOCAL CS <E> o AUX SYSTEM @ o
Common Standards ®\O ®\O ®\O D

(@)

*Globally acting, device-level systems
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D Scope of the architecture

dll beamlines
= Each RMC contains several Input-
Output Controllers (10C)

= EachlOC contains processes
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4x Camera Process

Virtual Restart Loop

4x Image Processing

i
i

i

i

|

i

i

i

|

i

i

i

i

1 '
: 4x Beam Analysis
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4x Statistical Analysis
4x Image Compression
————————————————————————————— IOC Name |[abcb
5000 |-t
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D)l Communication protocols
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AMC (Asynchronous Message Communication)

= UDP based

= Sending commands from Developer GUIs to IOCs

Network Streams

= Handle reliable transfers on top of modified TCP/IP

= Used for developer GUls

= Streams are wrapped into the architecture

CA (Channel Access)

= Used by EPICS 3.14, client compatible with EPICS 7 (ca only)

= Enables transfer of data using TCP/IP with additional features
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)] HW needs
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FPGA

= NI 9149 is the most common type (Ethernet RIO)
* Programmatic interaction with FPGA front panel for slow data

= FIFOs for fast data

= Both DAQ and state machine control are applicable on FPGA

RT

Supported OS: ETS PharLap, NI RT Linux, Win10

RMC 8354 (matured)
KISS 1U Short V3 CFL

= Intel i7-9700E (8Core/2,6GHz)

= 8GB DIMM DDR4 2666

Real-time controllers can be virtualized
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= Database contains information about all the PVs and I0OCs

id pv_name p_tan gro device_id ioc_id datastore_id pv_t ds_type nelm pv_dass

802  L1FE-PMOL:VAL CAL M [MY%pmci23 EDS  EDS-Zone 0:CH1Data Al DBL LABIOC_AT
803  L1-FE-PM24:VAL CAL MY pmc123  EDS  EDS-Zone 0:CH2 Data Al  DBL LABIOC_AI
804  L1FE-PMD4:VAL_CAL M [MWpycip3 EDS  EDS-Zone 0:CH3 Data Al  DBL LABIOC_AI

= PVs require server information
= JOCs require INI and CFG configurations that define their

functionality

Integration:

v @ eli_lcs
¥ 51 Tables
[ 3 % device
[ 3 % device_archive
[ 3 % device_old
T Views
[ 3 @ Stored Procedures
h@ Functions
¥ ] eli_lcs_dev
¥ 51 Tables
[ 3 % config
[ 3 % config_histary
[ 3 % datastore
[ 3 % file_archiver_history
> E images
> E laser_sections
> E measurement_functions
> E measurement_types
> E passwords
> E Sequencer
> E shot_plans
T Views
[ 3 @ Stored Procedures
h@ Functions
v @ eli_lcs_epis=
‘F Tables
> E cpcdb

Databases (1/2)
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) Integration: Databases (2/2)

beamlines

el

= Database accessis provided using DB Config Access.vi

User 1D
Config Mame] ===
Config Type

+ CREATE

READ
DELETE
REVERT
MARK
GETHISTORY
LIST
UPDATE

= Configuration history can then be used to backtrack in time what changes might have
had an effect on the system
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i ')»») Integration: EPICS

beamlines

= Datais published using a LablOC server which is present on all machines

Record list Client list
L1-BB-CO1:CentroidX i 10.64.1.1:50041
L1-BB-CO1:CentroidY 10.64.1.31:54857
ﬁ L1-BB-CO1:TotalPower 10.64.1.2053:49244
L1-BB-C02:CentroidX 10.64.1.205:58840
L1-BB-C02:CentroidY 10.64.1.211:53078

L1-BB-CO2:TotalPower

L1-DEV-RMC101:CPU

L1-DEV-RMC101:050-PERIOD

L1-DEV-RMC101:Disk

L1-DEV-RMC101:RAM

L1-FE-CO1:IMG

L1-FE-CO2:IMG

L1-FE-CO03:IMG

L1-FE-Cl4:CentroidX

L1-FE-Cl4:Centroidy

L1-FE-C14:IMG

L1-FE-C14: TotalP ower

L1-FE-RMC-1-10C:RAM
L1-FE-RMC-1-PointingCavity KUBIK:LOAD_CO
L1-MS5-RMC101:M55_DISABLE

AN Institute of Physics The CzeCh Academy
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ai GUIs (1/5)

beamlines
L1 | Version: 2.1.0.34 | User: ALLEGRA-Deploy-petr.mazurek — ([l x
L1 Search:
ALLEGRA-SEQ TestStand 10C - EPICS GUIs -
RMC101 P Camera Manager Pointing Cavity KUBIK Pointfing R: DIRA 1
RMC102 P Camera Manager ScAC Maotion DIRA 2
RMC103 Camera Manager TEC Temp Control Poinfing Si DIRA 3
RMC104 Camera Manager Pointing Stage 1-3 Pump ScAC KUB EDS BL Overview
RMC105 P Camera Manager Pointing Stage 4 Pump Jitfer 10C KUBIK
RMC106 Camera Manager Pointing OIRA 1 Poinfing O KUBA
RMC107 Camera Manager Motfion RIOT5 MOtoM/ Motion RIC LT MSS5 FRONT END
RMC108 Camera Manager ENVI1 FPoinfing M LT M55 BEAMLINE
RMC1089 Camera Manager AQ . LT FRONTEND PSS
.. _________________________________________________ 2 L1 BEAMLINE PSS
— _— - — FH - PTP offset - ||}.m]

‘ o\ FZ Institute of Physics The Czech Academy
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i M GUIs (2/5)

beamlines

= EPICS GUIs use a special template that defines their appearance but allows various PVs
to be added as data sources

» Thisis stored in the database and itis modifiable using an editor

[ kueik - X
Control Name PV linked
Fundamental Epectrum L+PL1-PM23:VAL_CAL KUBIK
GUI Name Energy M L1PL1AM2RVAL_CAL /V] Dpaw
0.05-
PC Status L1-FE-L1_1-BB-PL1-RA-PC-HV:HV-on_RBV -
PC Dff L+-FE-L1_1-BB-PL1-RA-PC-HV:HV-on 204
PC On L1-FE-L1_1-BB-PL1-RA-PC-HV:HV-on ? 0-03‘;
Diodes L1-FE-L1_1-BB-PL1-RA-LH-PL-PS:0ut_Enable_RBY LL% o.oz—f
Diodes OFF L1-FE-L1_1-BB-PL1-RA-LH-PL-PS:0ut_Enable 0.01_;
Diodes ON L1-FE-L1_1-BB-PL1-RA-LH-PL-PS:0ut_Enable [-’@lm IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
438 480 480 500 520 540 660 580 BOO 620 B3
Time
Pulse Picker HV |ON
Pockel's Cells HV |ON
Diodes Enable| ON Voltage |0V Current |0 A
Waveplate Step Size — 0 1000 e
- ]
DPERATION 0 2Ec Bk 7Bk 0k 125k 1Bk
Cav'rty IGN IGFF. ‘ CM Cavity ‘ ‘ PTG Cavity ‘
Status| Emerg. Stop
Compressor ‘ CM CMP ‘ ‘ PTG CMP ‘
Status| Emerg. Stop

Institute of Physics The Czech Academy
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Academy of Sciences of SCIenceS



ai GUIs (3/5)

beamlines
E3 Alignment do ]
= Processdata->10C->EPICS ]| ceamiies
= EPICS GUIs allow access to multiple I0Cs through EPICS layer ~ L3BTSICSI4IMG LEI e TG

5616083

Motor 1 Motor 1

P m s () ——
1 1 1 ] 1 I I I 1 I 1 I I 1 I 1 ] 1 1 I I 1

o ™ 2M 3M 44 5M EM 7M BM 8M 10M o ™ 2M 3M 44 5M EM 7M BM 8M 10M

Motaor 2 Motor 2
) —

1 1 1 1 1 1 1 1 |
o ™ 2M 3M 44 EM EM 7M BM SM 10M

|

|

1 1 1 1 1 1 1 1 1
™ 2M 3M 4M 5M EM 7M BM 8M 10M

a-

Step Size Caml Step Size Cam2

4[]
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) GUlIs (4/5)

beamlines

+Developer |

%65:REL_MOVE

Motor X1]2 Slide
Motor Y12 Slide
Motor X2 | & Slide

Maotor Y2 | @ Slide r
I CtRef =B = ool (strict) 5 ﬂ
LabelText ¥
Cam2 PV Waveplate X1 Left
{5 = Ar (strict) | Cam2 Name
Cam1 PV TipStrip ¥ Waveplate X1 Right
AT CamiName ==
This Vi Tipstrip__* W RUN_TIME_ENGIN <]

E3 Alignment

Ml
i

Place Controls and Indicators Here

IPC

GUI Mame
Annunciate

[FEF
(CLUSTER
True ~ o\ CLOSE

Valid sample

l FEF
CLUSTER
init

Camd Image

Motor X2

Step Size Cam2
Motor Y2

M X1
-Z:I 1
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i M GUIs (5/5)

beamlines
[W] VisLauncher-petr.mazurek | L4 — O >
Camera Name RMC . l»))]l Graph Editor Configuration Manager I Camera Browser I New Camera Config Left
CA01_STRINFF RMC4N d \El‘ﬁ 5
beamlines Mon1 “

CAD02_ps52NF RMC41M
C403_psPINF RMC4N
C404_psP3aNF RMC412

Top
C427_nsPENA C402_ps52NF|

C401_STRINFF C422_nsE4NF

C422_nsSANF | RMC401 __ Window Size
C427_nsPENF | RMC408 “{smal |

C403_psPINF

-
== nEw
w

— C404_psP3NF
B -
Df MANAGER
7( REMOVE

=== Jouble-click
for standard GUI

=== Right-click
for Options

» e
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d'l g Build and Deploy tool

beamlines

% [i] ELI Build Utility

ELI Build Utility & Siatis

HEm DTB DEEkTDp S“ . ])))))) anTigurations s L1 ImesTtamp arget Mame

gi ELI Build & Deploy {ver: 2.1.0.10] —

Al Tools 2022-07-2108:66:04
_ Al EFICS GUIs 2022-07-2112:14:03 S
beamhnes All GUIs 2023-02-15 21:58:09 JRilRnc
' o Al RMCs 2021-09-21 16:02:24 °
Build ‘Nﬁf'

e REFRESH @ LOAD @,UFDATE

Deploy g;é ELI TestStand Manager vechines o i
Configurator GUI wem Vemewewws  mee

RMC102 ‘L 1\Deployment\RMC102.Ivproj RMC102
EPICS Fake Server RMC103 \L\DeploymentRMCI02.vproj RMC103
EE I:kLII:I @, RMC104 \L1\Deployment\RMC104. vproj RMC104
L E:Dnﬂguraﬁnn Probe RMC105 \L\Deployment\RMCIO6 lvproj RMC105
RMC106 \L1\Deployment\RMC10B. lvproj RMC106
EL” FIV HDE"' RMC107 \L1\DeploymentRMC107.lvproj RMC107
o — RMC108 ‘L1\Deployment\RMC108.vproj RMC108
FIV L|5-|- O — LEIEEFLEI LII'II:"IEF MEL RMC108 \LT\DeploymentRMC109.vpro| RMC108
o — — RMC1ID \L1\Deployment\RMC10.vproj RMC110
VI S RMCIN \L1\Deployment\RMC11.lvproj RMCIN
RMC12 ‘L 1\Deployment\RMC112.Ivproj RMC112
PV Edi.I,Dr RMCM13 \L1\Deployment\RMC113.vproj RMCN3
ELI PV Editor | H RMC114 \L\DeploymentRMC114.vproj RMC114
| | .
| | @ MTH Ennfigurﬂﬁnn MEI-IE RMC115 \LN\Deployment\RMC 6. voroj RMC115

DS Viewer q
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i 0 Zone Architecture

beamlines
Machine history, Settings, setpoints, Operator Alarms, alerts,
trends, records... calibrations... interfaces automation, scripting,
log analysis...
S — =
Archive Configuration Visualization Su pport
database database server Services....

[ =— | Y—/ | ]

Integration layer

Status & T l Control &

monitoring configuration
Control Servers

¢ Specific protocols

Devices layer

Institute of Physics The Czech Academy
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See you around!
y 5 ¥ v/ N

petr.mazurek@eli-beams.eu
birgit.ploetzeneder@eli-beams.eu

www.eli-beams.eu
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