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Control System:
TANGO, designs, prototypes



=l Buildings

Building A hosts lasers, secondary sources, experiments (data sources)

Building B hosts data centre, HPC cluster (among others, labs, offices, etc.)



=l Building A — layout
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Planned layout of laser sources (boxes in the middle), beam transport (lines connecting lasers to secondary sources),
secondary sources (yellow boxes in the left and the top) and control rooms (blue boxes)
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i TANGO Community

15 (25) years old

* Synchrotrons

- ESRF, ALBA, ELETTRA, DESY, MAX-IV, SOLEIL,

SOLARIS, ANKA, ...

 Laser sites

« APOLLON, LMJ, ELI-Beamlines, ELI-NP, FERMI
 Companies

 Thales: 10PW ELI-NP laser with TANGO

« CosyLab, Nexeya, Observatory Sciences, ...
 TANGO lectures at University of Szeged since

2014



=8 Simulation

"The use of simulation systems to test configurations and applications
early has enabled more mature applications to be available before first
commissioning with real hardware. As a result the commissioning of the
Diamond Control System went very smoothly with a high level of
functionality available for day one commissioning with beam.,,

Heron et al.. THE DIAMOND LIGHT SOURCE CONTROL SYSTEM 10th
European Particle Accelerator Conference, 2006

Goals:

Integrated Control System  Prototyping, proof of concept
« Device naming convention

| « Gain experiences

tl$ Simulated Devices LOng term:

N « Prediction of events?

TANGO BUS

— T >

Slmulatlon




@ Prototype based on CDRs:

attosecond

5 lasers, 10 secondaries, 700 sim. device
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=l TANGO — Astor

control system management

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 sed

‘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 @ bdjeminus-hdplasma_sim @ autofocusfautofocus

@ blfghhg-sylos-user_Sim @ bdighhg-sylos-dev_Sim

@ blfhr_Sim @ bd/hfpw_Sim
@ blfproton_Sim @ bd/mir_sim
@ blfsylos_Sim @ bd/shhg-mta_Sim

| StartNew | startAll | stopAll |® pisplay All

@ Level 5
@ MNetworkTesterftastl

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 @ blfeminus-hdplasma_Sim @ bd/eminus-appl_Sim - @ bl/ghhg-hr-user_Sim @ bdighhg-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 195930PA412 second

CSVL1i @ bditpump_sim

99681091 seconds
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Beam alignment with Tango

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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Prototype:

First stabilization beam spot

Control loop1 = Control loop2

Beam Position Y

220
200 3
= 180 =
160
140
120
100
80
60
T T T T T T
> S Q S o P S
» 5 s‘Q s‘\ s“l N\ 4 s“s
R ) ) ) ) R
Beam Position Y
240
A 52
1
128
100
80
60 t
| | I ] | ]
v & O S D oS )
g » w » g »
K K S ) S R
Global Controller1
On Off Target Threshold
X Target
controller2Aligned controller2Aligned Y Target
Status

B Q .  B. 3 # & BB R 0
4 |
] |
50 —

1 L 200
100 | -
150 — - 150
200 -

: — 100
250 — [

1 l

4 r

or [ e I [ VLI T AL (A R AL B T R AT S [T LT S M) TN T [T
0 50 100 150 200 250 300 350
Controller2
Callibrate Callibrate
0 Target Threshold \ 1)

[ X Target [ b
—————1(] YTarget [\
“ Status P



el Prototype:

attosecond

Final stabilized beam spot

Control loop1 | Control loop2
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Systems and Subsystems

— e
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L. FUlop, 5. Brockhauser, S. Farkas, V. Hanyecz, M. Kiss, M T. Koncz, A. Mohdcsi, K. Nelissen,

m ELI-ALPS Control System Status Report

L. Schrettner, B. Szalai, P. Szasz, C. Turner
EL-HU Nonprofit Ltd,, Dugomics tér 13, H-6720 Sxeged, Hungary

Motivation

ELLALPS s one of the three pillars of the Europesn Extreme Ught ifrestructure project. As ¢ resesrch faclity, the infrastructure will comtain & letge tumber of experimental
devices and equipment which have 10 be managed and controlied by ¢ robust and flesibie system. The Control System of ELLALPS will be bused on TANGO.

System Design

Systers and Sabaptems

Requirements

Sdentific Systemn

* Luter Sources will be deffvered as back -box turn-hey systerm with the Gatewsy

* Secondery Sources: The requirements, the technical design, the hardware

shopping st are provided by expert imtitates

Bearn Transport: The requirements, the technical deiyn, the hardware shopping

It e provided by In-hosse eperts

* The control systerms snd the intagration of these wil be delivered by dedicated
projectis)

Cestrol Contro) Syatess

* Baskc comtral services: archiving, slarms, loging, overview GUls

o the of the systers thiough the

Systenms are composed of combinieg subayiteres. These can be crganized ints
Aifferent Jevels, represented by boxes in the Figure: the group name (ey. Beam
Trenspert Level s indicated in the topleft comer, while the insunces [the
comeigonding systems) ae Indicated cn the dight side of the bex je.g. BT-SYLOS)

tayers

Each wystern (and subsystems) has some layers and each laver sddresies hardwers
and software wipects. The leyers cas be greuped ine Contrel System Electronics

slatherm

patewas. The galeweys are scceuible cnly from the central systern the systems
can commsnicate through a proxy. Systems s be pre-alkccated.

Dets Acquisition

* Software frameworh acquiring, deta processing, and augmenting exerimentl
data with metadeta Fom al of the mperiments sand seccndary seuron

* use the comman faclity level timing for Both trigering and tmestamping

* An experiment consist « series of betches, sach Butch will have & unigue ©

Prototypes
Two types of PoC prototypes were developed. verticsd prototype works with real

Burdware on & small setup, while horltontal prerotype works with smplified hasdware
sirmulation of &l laser and secondary sowces ~700 simulsted devices).

Vertical prototyze

.

A realy sirglifed oxtical system has besn assembied (o the lefd). In the software
Toghe layer theve were twe foogs for stabilling the manally pre-aligned beam. The
GUI (on the right) Sapleys these oogs and also gives sction butions  the wers.

Sirmiltion framewerk
The horzontal prototype wis not enough geoeric and reuseble directly for
dewelopment and testing, erefore & dmultion framework Pod prototype is
elaborated. The framework is demonsireted with & smelified scenario.

Layers of simulstion asd deployrment 1o the greduction fen the ket hardware and
network b virualind with Openstack (on the right]; the software diflers cnly in

and Control System Software.
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Publications, posters:

'."&9.; Kepler-TANGO Integration at ELI-ALPS

P Acs, S. Brockhauser, L. J. Filop, V. Hanyecz, M. Kiss, Cs. Kencz, L. Schrettner
EL-HU Non-Profit Ltd., Dugonics tér 13., H-6720 Szeged, Hungary

Motivation

ELLALFS |s coe of the three pilles of the Eusropeas BExreme Ught Wfreitructice project As & reseasch facling, the isfrastructure will contain o large mumber of
egerimenal devices and equipment which have 10 be managed and controlied by & robust sad Meaibie system. We found that the TANGO Contrel system b able
eddress this compleaity. But wing TANGO by researchens for exserimet desgn & not cbvicus, because It reguires programming nowledie. Sdentific workfow systeres
provide eesy-to uie grashicl interface 10 Ceate appiications, therefors we decided to inteyrate TANGO with the Kepler workflow system 1o feciate the Sedbiity of the

conrol systers.

Mazin concept

~ One TANGO actor repeasents coe TANGO Device

- The cser & able 1o sekect a TANGO actor from the kst of svaliable oo [Le. the
TANGO devices s the TANGO database)

- A inpatfoutpat port of a TANGO ector represents as sttribute of & command
of the comessonding TANGO Device

- The ser & able to Siter which TANGO attribrstes mador communds sppear as
ports of the corresponding TANGO actoc

Steps of the development

1) Mard-coded integration

Goul: whether the werkfiow

system capatie of adept TANGO'S

urique fusctionaitie.

Result: 1t s able to

« hande the comection
of & device

« Mmanage e escution
of a commend

4 rend/wehe some
anridates

3] Camplete type comversion

Goul: soive the type conversion.

Which eaperienced & one of the
meat dallergiog ek

Resut: for basic datatypes the

woversion b obvioss. In aoe of
w0tk e, the developers have
10 igree o & genecal megration.

Beamline Simulation y G

For a proof of concest, &
srgle contod system wes
ceated ontop of s siulated M=
beamine 1o demonsirate the I
watdity of the prewtyse.
From control side the
felbowirg parts are sttic.
heley mirrons, ges cel, beam
darre 3 and & and tnget es
while Bearn dump 3 and 2,
elignokdel mirror, spherical
mitrer, photedicde and CCD
carmers can be comtroled.

b this Sepler demormiration
only the deley stige was
rroved. The diegram shows
the messued voltage by
photodiode| as the function of
the deley.

&
i
i

TANGO Centrels with Kepler and werkflows.

2] Detabase level integration

Goul: facitate deployirg the TANGO actors
on the workflow casvs by chocsing from
the list of avelable TANGO actors.

Result: The extension apsearing cn &
separate tab & abie to geery the avallabie
devices om the TANGO Databise and 1o -
integrete It in & wey that the user cin “om
comveniently desloy TANGO sctoes.

4) Configuring parts futtributes, comvmand)

Goul. reduce the graphical elerments Reslt: The wens shoukd choose
s rrusch e pessbsle. One TANGO the attributes and the command
Dwvice may have large sumber of in advence.
atributes and commands, which

means hundreds of ingul and outpet

ports in & TANGO sctoe.

R

The FANALHS it PSOOE £~ NI, SN & LS
AN & e by o g Ui i foimind by o

(s Ny Sovehisce ot bk
Contact: sandorbrodchauser@eli-alps.hu

oy |8
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=l ELI| pillars

« ELI-Beamlines
« ELI-ALPS
« ELI-NP

Czech Republic, Prague =
Particles and X-ray s

Romania, Bucharest — Magurele
Photonuclear




I What is ELITrans?

! parallel : ioint
. “, . . ! G— . . — |
——— jnitiation =—s implementation opjeration
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2008 ' 2011 2013 2017 !
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'I=@ ELITrans: Data, Computing, Management

attosecond

| EU level authentication - identity federation (e.g. Umbrella with 30K users) “TV)
i ELI-ERIC (ELI-wide) S i
N | Virtual Research Environment (ELI-wide) i !
i ! Virtual Research Management (ELI-wide) ! : : !
1
[ o o Publication repository and i ] Publication repos
i User Authentication and Authorization I y f | ;
i E | Internal Auth. | | i | metadata catalouge (e.g. ICAT, DOIJ | i (DOI, DataCite, etc.)
[ I I 1

I I I I I 1
i | | Business management ELI user portal | f | |
i i (ERP, PR, etc.) (news, events, etc.) i | 5 — i !

I I

| e i I ata analysis Virtual Environments (Cloud) i ;
oo 7 ) \ i portals | 1
I 1 Virtual User Office ! | I I
L i i | | 1
i i Proposal ! i i i
: i i mgmt. ( General mgmt. D i | ELl-wide Data Management Services i i
! document-, event-mgmt., |1
i ! i User access and reporting, stats, etc.) i i i i i External e-Infrastructure
: : travel mgmt. ! i : ! ! Projects (e.g. ELIXIR, etc.)
| 4 T T TTT T TTTTTm s mm s s [ I [ I
B e Ny — | Py
e e e 1 liy/'

Global e-Infrastructure platforms for Big Data: cloud, grid (e.g. EGI), HPC (e.g. PRACE)

Global e-Infrastructure platforms for Network: GEANT

ELI Pillar (local)

- . —_— 1
| Virtual Research i i Virtual Research E i Local Computing :
iManagement (Local) ! | Environment (Local) ! ! | :
| | ] : Metadata catalouge service (e.g. ICAT) and data formats (e.g. HDF5 ‘
i Business & facility | Simulation i i g e plea) (eg )| !
i|_management (ERP, HR, etc,) | | i portal : ! | | | :
1 1! | : ] Simulation Offline data analysis |
ii Virtual User Office i i : EXPergle“t ! y: |
I
“ Safety Sample ||| | P E E __________
training, etc. mgmt. —— ; [ I
“ ( 9 ) 9. E || Data analysis : : ! Legend
I | Experiment | |Experiment| | i | o] | e ————————— i ' | Interfacing to
i i 1
i scheduling preparation| | i ! T ! Control System other systems
Environments i | Portal services
1

| Integrated Control System and Data Acquisition
I I

1

|

Local Control Systems| |Local Control Systems E
I I :
|

T

I

Devices Devices | Control System

(motors, detectors, ...) (motors, detectors, ...)

| |
| ‘ I
' |
' |
' I
' |
I | Computing services ||
| |
| l |
' |
| |
| |
' |




THANK YOU
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European Union
European Regional
Development Fund

i i 2 4

: '* ,(*‘
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