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ALBA Synchrotron

£

E= 3GeV

268m diameter

Top-up operation at 250mA

13 operative Beamlines

>270 staff, ~1100 users/yr, 5880 h./yr
Close to Barcelona (19Km)
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ALBA Synchrotron Beamlines .
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Computing Division at ALBA .
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Sections in ALBA computing division ALBA

Controls and DAQ Electronics IT Systems
Beamlines High-level Control Infrastructure IT User Support
Beamlines Low-level Control Power supplies IT Infrastructures &

Accelerators Controls Scientific Instrumentation Communications
Generic Controls Software & Toolbox Service Support
MIS Scientific data management
Software development Data analysis
Quality Assurance Data policies
FAIR

Data Catalog
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Sections in ALBA computing division ALBA

Controls and DAQ Electronics IT Systems
Beamlines High-level Control Infrastructure IT User Support
Beamlines Low-level Control Power supplies IT Infrastructures &

Accelerators Controls Scientific Instrumentation Communications
Generic Controls Software & Toolbox Service Support

MIS Scientific data management
. . It=pap =§= Software development Data analysis
Jordi Aguilar (BL) Quality Assurance Data policies
Roberto Homs (BL) p X ¢ FAIR

Oriol Vallcorba (GCS)

Zbignew Reszela Data Catalog
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ALB A

Beamlines Accelerator
. A Astor-7.3.5 (a ctsadev0l) - o @
e view corTSSkpiond - 2 @ Sardana servers in Sardana serverin 1 . vew command zoot e
rle View _or:'lman l100ls e . . . . ;
TANG, Control System virtual machines virtual Imachlne for ID TANg:\CoDnttr:I System
’ 9 -« Tango Database

? MHHS\_ Tango Database CtblxxsardYY poo = (gateway) ME;aIbaOB.ceE;ess:lOOOO

I;ébloil.cells,es:loooo : : Coarlr;:‘l:I-Room
=9 . - @ Diagnostics

ctblodarc : : Sardana server in 1 s
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W cibilodccd0l JLCEDs ] . 1agnNosSItICS virtua ~ o Linac

S e workstations J . i
¢+ @ Experiment machine = @ NotControlled

@ blodrayonix { Rayonix ) *@PC

@ ctbl0401 { Xia,Myth2,CryoCon, Watlow,Pace Julabo - @ RF

: pcg%ﬁO(SS;()%ctr?mitsr)) - A Tango-DBs

@ pcbl040s ( Basler 0AV ) Sardana clients in neve
¢ @ Miscellaneous

Eféig'gg;cm control room
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Pool and MS
separate intances
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. =
Beamlines Accelerator aEs

main_type Motor
@ PyittributeProcessor/FE31_GATEWAY

@ PyittributeProcessor/OperationCalendar

idxaira_icepap ctrl

Device properties [MacroServer/blo6/11 ctblgateway02 (Tango DS access from BL networks) Control (a ctsadev01) (x]
Property name Value
EnvironmentDb beamlines/bl06/controls/macroserver/bl06/mac ‘ Start New ‘ ’ Start All ‘ i Stop All ‘ ® Display All
MacroPath beamlines/bl06/controlsfuser_macros
s#/usrflibjpython3/dist-packages/sardana/macro 58 Controlled Servers on ctblgateway02
#/usrilocal/lib/python3.5/dist-packages/xairafsa
beamIines_;!bI06fcontrols{devel/reposfbloe_cont @ Level 1 @ Level 2 @ Level 3
usrflocalilib/python3.5/dist-packages/sardana_ @ Pool/ID04SCY @ DynamicDS/SRO2_M1 @ PysttributeProcessor/FE0S_XBPM
usrflocal/lib/python3.5/dist-packages/sardana_ @ Pool/SRELOG @ MacroServer/IDO4SCW @ PyittributeProcessor/FE16_XBPM
usrflocallib/python3.S/dist-packages/sardana_ @ Pool/SRELOY @ MacroServer/SRELOS @ PyattributeProcessorFE20_XEPM
usrflocal/lib/python3.5/dist-packages/sardana_ @ Poolfid11ivu @ MacroServer/id11ivu @ XBPMLocumd4/FE04
usrflocal/lib/python3.5/dist-packages/smaractm @ Poolfidl 3ivu @ MacroServer/idl 3ivu @ XBPMLocum4/FEOS
usrflocal/miniconda3/envs/redis-icat/lib/python: @ Poolfideus2 @ MacroServer/ideu62 @ XBPMLocum4/FEQS
PoolNames Pool bl0g 1 / @ Poolfideu7l @ MacroServerfideu7l @ ¥BPMLocum4/FE11
tango://alba03.cells.es:10000/pool/srbl0s/1 @ Poolfidlorea @ MacroServerfidlorea @ XBPMLocum4/FE13
=T — = e @ Poolfidmpw @ MacroServerfidmpw @ XBPMLocum4/FE16
@ Pool/pool @ MacroServer/srbl06 @ XBPMLocumd4/FE20
@ PoolfsrbllS @ MacroServer/srbll5 @ XBPMLocum4/FE22
@ Poolfsrblls @ MacroServer/srbl16 @ XBPMLocum4/FE24
@ Pool/srbl25 @ MacroServer/srbl25 @ XBPMLocum4/FE25
T ——— @ MacroServer/srbl31 @ XBPMLocum4/FE29
Properties: - - - PLC/SRO2_M1 @ XBPMLocum4/FE31
= Controller @ Level 5 ® Not Controlled
parent = IcepapController @ DynamicDS/Gateway
modu{g = igzgigg{i{epapfd rt pyCatDS/thermo @ ProcessProfilerictbigateway02
full _name = tango://alba03.cells.es:10000/controller/icepapcontroller/idxaira_icepap ctrl Z?‘%I;gféltir;ﬁtors g ggﬁg:gSE:gggzzzzggiggg—g:ﬁgwﬁx
interfaces = ['Object', 'PoolObject', 'PoolElement', 'Controller', 'Element'] 2 =
pool = Pool SRBLOG o PyAttr!buteProcessor/FEl3_GATEWAY
file name = IcePAPCtrl.py @ PyAttributeProcessor/FE16_GATEWAY
language = Python @ PyAttributeProcessor/FE20_GATEWAY
= @ PyittributeProcessor/fFE25_GATEWAY

Dismiss
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Sardana at ALBA
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ALBA

- i A oLon-wiras Sardana 3.5.2 in Conda
‘\8L29-BOREAS 4 [/ : : Sardana 3.5.2 in Debian 10

Sardana 3.4.4 in Debian 9

BL06 ~-XAIRA

" % ‘
BLO9-MISTRAL 1)

—
I EMO3-INCAEM

MO02-METCAM

l( BLN-NCD-SWEET

— T = g o S _ ,
‘ BL20-LOREA : l/ vy ‘B""”x“wc " by end 2025, standardized
Qe ) ~ P Sardana in Conda at ALBA

(BLs and gateway)
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Motion

e Icepap motors (https:/gitlab.com/icepap-organization/sardana-icepap)

e Delta-tau Pmac (https://github.com/alba-Synchrotron/sardana-pmac)

e Smaract MCS and MCS2 (internal)

e Aerotech A3200 (internal)

e ACS (internal)

e Pl hexapod (https://github.com/ALBA-Synchrotron/sardana-pihexapod)

e Linkam stages (https:/github.com/ALBA-Synchrotron/sardana-linkam)

e Bruker Opus stage (https://github.com/ALBA-Synchrotron/sardana-opus)
e CATS Robotic Arm (internal)

e Pseudomotor controllers for insertion devices, monochromators, etc... (internal)

More in R.Homs talk Sardana trajectory support — what’s next? today at 13.40h
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Acquisition =S
e ALBA electrometer v1 and v2 (CT) (https://github.com/alba-Synchrotron/sardana-albaem)

e AdLink ADC (CT) (https:/github.com/alba-Synchrotron/sardana-adlink)

e National Instruments 660x (CT, TG) (https:/github.com/alba-Synchrotron/sardana-ni660x)

e Aerotech A3200 (TG) (internal)

e Icepap (TG) (https://gitlab.com/icepap-organization/sardana-icepap/)

e Time Frame Generator (TFG) (CT, TG) (internal)

e Bruker Opus (CT, OneD) (https://github.com/alba-Synchrotron/sardana-opus)

e Low Current Monitor (LoCuM) (CT) (https://github.com/alba-Synchrotron/sardana-locum)
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Acquisition

e LimaCCDs (OneD, TwoD) (https:/github.com/alba-Synchrotron/sardana-limaccd)

o Xspress3, Rayonix S165X, PCO Edge, Dectris Pilatus3, Pilatus4, Eiger2 &
Mythen2 (OneD)

e Phantom S710 (TwoD) (internal)

e GSense4040 (TwoD) (https://gitlab.com/alba-synchrotron/controls-section/gsense4040)
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Sardana at ALBA
Example #1

Powder diffraction
with MCA detector e + e

IcePAP controller NI 660x boards

| | |

| | |

| [Motor: pd ocl] | | [Position CT:oc] |
| encoder I I » encoder readback
| | |
|
|

[TG: ipapEhPosTqg] | | [TG: tgl, slave=True] |
- 1 pulse at first pos I I » NI timebase
tommm e e e + | 1]
| vy
|

[Detectors il..iN, it]

IcePAP TG (ipapEhPosTg) outputs one start pulse at the first scan position.
Macro prepares the NI TG in slave mode (tg1).

NI TG then generates the regular cadence from its internal timebase (integTime).
At constant motor speed this equals uniform position steps.

In parallel, NI counts the encoder as oc (position readback channel during scan).
Software channels (e.g. Iring) use the time domain (sw).
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Sardana at ALBA '
Exa m p I e #1 Experiment Configuration (a pcbl0405) - o0 \
3 A

View mode

POWd e r d iffra C.t i O n o You started editing experiment configuration. External changes will show a pop-up dialog.
. Measurement Group Snapshot Group Storage
with MCA detector

Active Measurement Group K mad_cs v (l+|]-

Clear  SelectAll Clearselection Refresh Newitem Removeitem Totop Moveup Movedown Tobottom v Advanced view

o Channel enabled output Data Type &= Plot Type &= Plot Axes & Timer [* Monitor o Synchronizer o Synchronizatic Ref En™
o oc true true float64 No oct oc tg1 Trigger

a i true true float64 No it it tg1 Trigger

o i2 true false float64 No it it tg1 Trigger

a i3 true false float64 No it it tg1 Trigger

o4 true false float64 No it it tg1 Trigger

ais true false float64 No it it tg1 Trigger

o i6 true false float64 No it it tg1 Trigger

o i7 true true float64 Spectrum <mov> it it g1 Trigger

oig true false float64 No it it tg1 Trigger

T T T e T T we T easa N Tk T Tk T T et T 7 Twigger T

o it true true float64 No it it tg1 Trigger

o oct true false float64 No oct oc tg1 Trigger

o icurr true true float64 No icurr icurr software Trigger

o dynTa false true float64 No icurr icurr software Trigger

o dynTb false true float64 No icurr icurr software Trigger

o dynTd false false float64 No icurr icurr software Trigger

o vacuP false true float64 No icurr icurr software Trigger

o blowerT false true float64 No icurr icurr software Trigger

o cryoT false true float64 No icurr icurr software Trigger

o ct101 true true float64 No ct101 ct101 ipapEhPosTg Trigger =
« »
L Reload Keep editing + Apply
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Sardana at ALBA Y

Experiment Configuration

Example #2

View mode
S You started editing experiment configuration. External changes will show a pop-up dialog.
XAS_EXAFS M.easurement Group | Snapshot Group = Storage
Active Measurement Group | mg_all v ||+
Clear  Select All Clear selection  Refresh  Newitem Removeitem Totop Moveup Move down To bottom v/ Advanced view
Similar case.: o Channel enabled output Data Type &= Plot Type &= Plot Axes & Timer * Monitor o Synchronizer o Synchror
1 energyc true true No energyc energyc nitg Trigger
° |CePAP TG (ipap_tg) OU'tpU'tS one o dif_ic_timer true true float64 No dif_ic_timer dif_ic_timer ipap_tg Trigger
.. o dif_ico true true float64 Spectrum <mov> dif_ic_timer dif_ic_timer ipap_tg Trigger
Start pUIse at the ﬁrSt scan pOSItlon' o dif_icl true true float64 Spectrum <mov> dif_ic_timer dif_ic_timer ipap_tg Trigger
L] MaCI'O pl'epareS the NI TG in Slave o dif_ic2 true true float64 No dif_ic_timer dif_ic_timer ipap_tg Trigger
mode (nitg) that Wl” generates the 1 mtp_ic_timer false true float64 No mtp_ic_timer  mtp_ic_timer  ipap_tg Trigger
regular pulses from its internal 2 mtp_icO false true float64 No mtp_ic_timer  mtp_ic_timer  ipap_tg Trigger
. . o mtp_icl false true float64 No mtp_ic_timer  mtp_ic_timer  ipap_tg Trigger
tlmebase accordlng to the 1 mtp_ic2 false true float64 No mtp_ic_timer  mtp_ic_timer  ipap_tg Trigger
integration time. 1 m_raw false true float64 No m_raw m_raw software Trigger
° Ni Coun‘ts the encoder but in ‘this 1 Iring true true float64 No Iring Iring software Trigger
case the scan iS With the energy o dem_bragge false true float64 No energyc energyc nitg Trigger
o x_image false true No x_image x_image nitg Gate
pSGUdomOtor' The ContrO”er Of 2 x_chl_roil false true No x_ch1_roil x_ch1_roil nitg Trigger
energyc performs the calculation B x_ch2_roi1 false trie No xehipoll  |xehirol  [nitg Trgger
from the encoder Counts 1 x_ch3_roil false true No x_ch1_roil x_ch1_roil nitg Trigger
1 x_ch4_roil false true No x_ch1_roil x_ch1_roil nitg Trigger
2 x_chS_roil false true No x_ch1_roil x_chl_roil nitg Trigger
1 x_ch6_roil false true No x_ch1_roil x_ch1_roil nitg Trigger
4
Reload
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Sardana at ALBA
Example #3 A

Oscillation scans protein crystallography

A3200 PSO TG (omegatg) is prepared with scan parameters
and monitors the omega encoder.

When omega reaches the first scan position, the PSO outputs *
a single hardware start pulse. , .
That pulse starts the Eiger acquisition, which free-runs
exposures with its own internal timing (e.g. 0.1 s). , _
The TG may also handle a fast shutter output during H{ § P

acceleration/deceleration (if enabled).

The Scan Framework ensures the start pulse occurs only
once the motor is at constant velocity, so the Eiger dataset

integration latency e

; . &
. . t] h
corresponds to uniform angular spacing. T, N
0 Channel enabled output Data Type £2 Plot Type &= Plot Axes & Timer [* Monitor 0 Synchronizer o Synchronizati Ref Enabled Ref Pa:
0 eiger_image true true float64 No eiger_image eiger_image omegatg Start true EI:a:/r/'{\Ii
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Current Developments and User demands

e (Custom scans

e Shutter and multiple sync descriptions

e Redis publication for custom data recording/reconstruction
e Dedicated Uls for complex experiments

e Deploymentin Conda

e Scans with trajectories (ALBA II)

e Timestamp base synchronization (ALBA Il)

More in J.Aguilar talks Complex experiment applications at ALBA today at 11.20h
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time for questions
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