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gl Extreme Light Infrastructure (ELI)

» the world’s first international laser research infrastructure
= providing unique science and research “The CERN of laser research”

» distributed research infrastructure in CZ, HU and RO

Czech Republic, Prague
Particles and X-ray
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ELI-ALPS LIGHT SOURCES

The shortest pulse durations at the widest spectral range ...
... at the highest repetition rate.




= INFRASTRUCTURE

Building ,,A”
(lasers + target areas): :
Net area - 6209 m?

Building ,,B”
(scientific labs and machinery):
Net area - 7936 m?

Building ,,C” =
(Reception, auditorium):
Net area - 7391 m?

+80.90

max.0VSZ:476,80
@ mnovsze 75,80

Building ,,D”
(maintenance, storage):
Net area - 2926 m?
Total — 24 462 m?




=1 BUILDING MODEL
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(31 STATUS OF THE BUILDING




2  SCHEMATICS OF ELI-ALPS
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=l HF system layout
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DESIGN MODELS



=l (Sub)Systems — Environment

 (Sub)Systems are considered as autonomous units
« Laser Sources (5)
« Beam Transport (4)
« Secondary Sources (10)
 End Stations / Experiments
* Building Information System
« Central Control System
« Timing, Data Collection, : (SUB)SYSTEM

PN 1 |
| system(s) : Requirements ———»|
|

Stakeholders

|
o |
|
![% Services <« |
p. 9% |
|
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=l System Level Model

Central Control System Software (Processes, Monitoring, Logging)
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=l  (Sub)System model - Layers

Layers

Central System

(SUB)SYSTEM

Gateway

GUI
I

Slow Logics

Device Drivers

Controllers and Fast Logics

Devices
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(Sub)System model - Hardware

Layers
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(Sub)System model - Software
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il Subsystem model - Integration

Central Control System Software (Processes, Monitoring, Logging)

SUBSYSTEM

Gateway Gateway

GUI

Slow Logics Slow Logics —-—---1 Slow Logics |
——— [ L __=___.

Device Drivers
I

Controllers and Fast Logics
I

Devices

in the same system

Facility Level Safety Logics
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Normal / PSS / MPS stacks

Central Control System Software (Processes, Monitoring, Logging)
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i Complete model

Data processing and storage (HPC, ...)
I

Central Control System Software (Processes, Monitoring, Logging)

I
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=8 Slow logics vs. Gateway/GUI

Central System
(logging, error hints, monitoring, etc.)

SUBSYSTEM

Gateway Gateway
GUI

- Interface
29 .
% 5 | Input (action) valida;cion
- 5 -

"' H Logical groups HLocal and integration logics
[

- Sequences
Slow Logics
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PROTOTYPES:
[ESTING THE DESIGN MODELS




= Horizontal prototype:

stem skeleton

Prototyping Software Simulation

Central System

SYSTEM1 SYSTEM2 SYSTEMn
Gateway = Gateway = Gateway o

Slow Logics Slow Logics Slow Logics
| | |

Device Drivers Device Drivers Device Drivers
| | |




=8 System skeleton prototype:

CSV to TANGO DB

Name

rg archiving

bg autofocus
"ﬁ bd-node

bg equipment

bg ghhg-hr-dev

"ﬁ ghhg-hr-diag

bg ghhg-hr-user

bg ghhg-sylos-user

»g hfpw

vg hr
BroadbandOscilatorCEP.csv
Compressor.csv
NOPA.csv
PressureGauge.csv
PumpAmp.csv
StepperMotor.csv
Stretcher.csv

VacuumPump.csv

domain; family;member;serverName; className;instanceName;att temp;attr nop;att press;att rh;att wctemp;
tpump; Equipment;eq;bl;Equipment;tpump Sim;20.5/21.5;0/2;40/50;30/40;7/8;6/7
mir;Equipment;eq;bl;Equipment;mir 5im;20.5/21.5;0/2;40/50;30/40;6/7,;6/7
sylos;Equipment;eq;bl;Equipment;sylos Sim;20.5/21.5;0/3;25/35;30/40;8/9;6/7

hfpw; Equipment;eq;bl;Equipment;hfpw Sim;20.5/21.5;0/4;25/35;30/40;9/10;6/7
hf100;Equipment;eq;bl;Equipment;hf100 Sim;20.5/21.5;0/4;25/35;30/40;10/11;6/7
mir-spectr;Equipment;eq;bl;Equipment;mir-spectr Sim;20.5/21.5:0/2:-20/-10:30/40:0/1:7/8
shhg-hta;Equipment;eq;bl;Equipment;shhg-hta Sim;20.5/21.5;¢ File Edit Tools Filter

shhg-mta:Equlpment:eq:bl:Equ1pment:shhg-mta_Sm;zﬂ.5/21.5:6[ e If Device rclass rAIias I/Att. alig

eminus-appl;Equipment;eq;bl;Equipment;eminus-appl Sim;20.5
proton;Equipment;eq;bl;Equipment;proton Sim;20.5/21.5;0/5; -
eminus-hdplasma;Equipment;eq;bl;Equipment;eminus-hdplasma_ ¢
hr;Equipment;eq;bl;Equipment;hr Sim;20.5/21.5;0/2;40/50;30/
ghhg-hr-user;Equipment;eq;bl;Equipment;ghhg-hr-user Sim;20.
ghhg-hr-dev;Equipment;eq;bl;Equipment;ghhg-hr-dev Sim;20.5/
ghhg-sylos-user;Equipment;eq;bl;Equipment;ghhg-sylos-user ¢
ghhg-sylos-dev;Equipment;eq;bl;Equipment;ghhg-sylos-dev_Sin

CSV file

Jive

>l mir Directories — CSV files

* network-testing

o= ] eminus-appl
o= ] eminus-hdplasma
o g ghhg-hr-dey
o= 3 ghhg-hr-diag
¢ CJ ghhg-hr-user
o= ] BeamProfiler
o] Ccd
o= {8 veS5-codl
o= ] CoolingUnit
o= [ Equipment
o= ] GasChamber
o= ] Gatewalve
& ] GiffSpectrometer
o= ] PhotoDiode
o= ] PiezoTrans
¢ ] PressureGauge
= & vel-pgl
o {3 vc2-pgl
o ve3-pgl
o {8 vcd-pgl
o ¢ veS-pgl
¢ ] StepperMotor
o- {8 vcl-gel-sml
o ¢ vcl-gel-sm2



R Sy stem skeleton prototype:

attosecond

5 lasers, 10 secondaries, 700 simulated devices
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el System skeleton prototype:
Astor

ENANFLEREFEEELE ound 1n S5tartUsPath’ property:
De TANGO Manager - 6.3.6 - Wed Jun 12 10:02

- : StartingServer ArchivingManager/1: DevFailed[
File VWiew Command Tools Help

property:

TANGO Control System r ArchivingManager/1 Start couldnt be verified after 0.0142121315002 se

‘R
‘M MH__I;___;Tango Database

@ 127.0.0.1:10000
¢+ @ Miscellaneous 12 Controlled Servers on chris-station-2
@ chris-centre-2
§ chris station-2 @Level 1 @ Level 2 @ Level 3
P m c @ blfghhg-hr-dev_Sim @ bdfeminus-hdplasma_sim @ autofocusfautofocus
@ blfghhg-sylos-user_Sim @ bd/ghhg-sylos-dev_Sim
@ blfhr_Sim @ bd/hfpw_Sim
@ blfproton_Sim @ bd/mir_sim
@ blfsylos_Sim @ bdjshhg-mta_sim

| startNew | startAll || stopAll |® pisplay All

@ Level 5
@ MetworkTesterftastl

HdbArchiver : not found in 'StartDsPath' property:
- _,I"h
.ERRO

| StartNew | startAll || stopAll |® Display All

HdbAr{
i ”r, 11 Controlled Servers on lajosStation7

.WARN @Level 1 @Level 2 110918045 seconds

Akl 9 Levell @ Level 2 o @ blfeminus-appl_Sim @ bd/ghhg-hr-user_Sim
WARN @ bljeminus-hdplasma_sim @ bd/eminus-appl_sim @ bl/ghhg-hr-user_Sim @ bd/ghhg-sylos-user_Sim
- @ blighhg-sylos-dev_Sim @ bd/ghhg-hr-dev_Sim @ bl/hfl00_Sim @ bd/hr_Sim

Ct-VU-_ @ bl/hfpw Sim @ bd/hf... 3 @ bl/mir-spectr_Sim @ bd/proton_Sim

CSVLL @ bl/mir_sim @ bd/mir-spectr_Sim @ bl/shhg-hta_Sim @ bd/sylos_Sim

.WARN @ bl/shhg-mta_Sim @ bd/shhg-hta_Sim . @ blftpump_Sim 1959300412 second

CSVL1i @ bditpump_Sim

99681091 seconds
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Horizontal/Vertical prototypes

Prototyping

/\

Vertical

prototypingv
(simple configs)

2L ST E T Horizontal prototyping ("system skeleton")
7>
Central System
SYSTEMA1 SYSTEM2 SYSTEMn
Gateway Gateway Gateway
Gul GUI GUI
| | |
Slow Logics Slow Logics Slow Logics

I

|

Device Drivers

Device Drivers

I

I

Controllers and Fast Logics

[

Devices

|

Device Drivers

I




=8 \/ertical Prototype:
Optical Table — Beam Alignmer

2nd. Motorized mount Transmitted beam spot
with partially e, for the 1st. stabilization

. Final stabilized beam
reflective mirror (90%) . stage

Large mirror for beam
folding

Large
folding 3%
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Vertical Prototype:
Final stabilized beam spot

Control loop2

Control loop1

Beam Position X
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(=8 . .Deployable” prototypes

Prototyping Software Simulation

Central System

Gateway

SYSTEMA1

GUI

SYSTEM2

Gateway

I

GUI
I

Slow Logics

Slow Logics

|

I

Device Drivers

Device Drivers

I

[

Gateway

SYSTEMn

GUI

I

Slow Logics

|

Device Drivers

I
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Development/Testing
TANGO Database / Bus

W

Simulation TANGO
Database [ Bus

Development / Testing

TANGO-based SYSTEM

Gateway

GUI
|

Slow Logics

|

Device Drivers

Simulated Controller/Device

I

Simulated World /
Virtual Reality

|

GUI (Custom / Jive)

Deployment

,2Deployable” prototypes

Production

TANGO-based SYSTEM

Gateway

GUI
|

Slow Logics

|

Device Drivers

I

Controllers and Fast Logics

I

Devices

Production
TANGO Database / Bus

o



=l Others

« TANGO Interactive HTML map (tooltips + links)
* Questions
« TANGO = devices (servers) + communication +
clients (?)
« Slow logic? So called ,Software Middleware”

« E.g. state handling may not applicable in all cases (?)
« Terminology: Devices vs. Components vs. Objects

« Some other ideas... as everybody has some ©



gl Future

« Deployable prototypes
 Beam Transport System, Optical Table Prototype

* Industrial day on 2nd of June
 Procurement
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