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Sardana - Scientific SCADA Suite

Built on top of Tango Control System




Taurus based GUIs

Device Pool - access to the hardware
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Sardana - Scientific SCADA Suite

Built on top of Tango Control System

TANGS:.

Spock - IPython based CLI

MacroServer - powerful sequencer

from sardana.macroserver.macro import macro
@macro() =
def hello_world(self): ]

"""This is a hello world macro""" |=

self.output("Hello, world!") -
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Sardana - Scientific SCADA Suite

“Taurus based GUIs
Built on top of Tango Control System

100% Python
Four pillars extendable with plugins

Suite = Sardana & Taurus projects

Device Pool - access to the hardware

Sardana DS

from sardana.macroserver.macro import macro

@macro()

99999 C;;']I ! o def hello_world(self):
- F‘Z""“l """This is a hello world macro"""

/\‘/\\‘& T N G self.output("Hello, World!")
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Spock - IPython based CLI

MacroServer - powerful sequencer
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1. Context



Sardana continuous scans - iterative & incremental approach

( MacroServer DS | \




Sardana continuous scans - iterative & incremental approach

MacroServer DS ] [ IR, RS e , \
c ___Total :
8 Active :
®© '
N o
C O ! pelay
O = i
- O :
Generic 'S S \
Scan C wn Initial
Framework U>)\ 8
8
Trlgger — Channel Synchronizer Synchronization
Motors Gate ﬂ _(CD
A GCJ S cto1 software Trigger
e =
easurement O B | wodot tg01 Gate
Channels Groups T

ACQ [ ACQ ACQ ACQ AC ACQ ACQ ACQ J

>

( -




Sardana continuous scans - iterative & incremental approach
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Report references to data instead of data.
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Use VDS when detector writes HDF5 files.
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Sardana continuous scans - iterative & incremental approach
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What happened after 2019?

e  Migration from Py2 to Py3
e Config file format (YAML) and tools
2018-2019 -»
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2. Motivation & Workshop



Current challenges for Continuous Scans

h Description and
; started to become
insufficient for latest continuous scans use cases

Current supported

NEYANE I ES

Multi-techniques system

‘ running in sequence, e.g., XAS
' and XRD

Higher photon flux at
endstations

Multi-techniques system

WE[Y? running in parallel, e.g., WAXS,
SAXS and UV Spectrostocopy

Detectors with different

X-ray induced radiation Time-resolved experiments
damage [for in-situ, in-operando] . maximum acquisition
frequency: operate detectors in
different DAQ rate

: synchronized
with data acquisition and TR events, e.g. laser pulse.
Many different ways of configuring the same shutter for
the experiments.

Different detectors will require
configuration and




Share with others and learn from others - workshop at SOLARIS

CONTINUOUS SCANS WORKSHOP \

Ideas gathered during the workshop:

° Presentation of blissdata 1.0
(Redis)

° Push synchronization down to the
hardware whenever possible
(PandDABox, PowerBrick,
MAESTRIO)

° Flyscan GUI - state of all involved
elements of the scan

° Bliss Acquisition Chain - represents
relationships between the elements
involved in the scan.

° Motion Trajectory Control with
PowerPmac, IcePAP, etc.

Acknowledgements to all participants:

° DESY (PiLC + MTCA),
DIAMOND (PandABox + malcolm
+ bluesky)

ESRF (BLISS)

SOLEIL (Flyscan)

S2Innovation

ALBA, MAXIV, SOLARIS
(Sardana)

° + NSLSII (bluesky) meeting later



|dentified missing features and implementation roadmap

Short and mid-term roadmap:

Mesh scan improvements ¥« fQ f

Multiple synchronization descriptions -:_:- fQ f\ﬂ t&{

Native shutter control -:_:- fQ ‘:

Data publishing into an in-memory data store -:_:- fQ ‘f\
Master-secondary relationship between elements -:_:- fQ
Scans programmatic APl improvements -:.:- fQ

To be evaluated in the future:

Native trajectory control with pseudo motors / motor groups.

Controller API refactoring
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3. Developments
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Shutter element

Previous shutter implementation:

e Software shutter control at macro level
e Hardware shutter control with custom Trigger/Gate controllers (dedicated PandABox layout at MAX IV
and N16602 at ALBA)
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# Convert from user units to ticks (X1)

# MUST use decoding X1 - this reduces resolution by factor of 4 in
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Shutter element

‘ Sardana first-class citizen with configuration attributes
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‘ Native software and hardware control

‘ Measurement Group member using Multiple Synch. Description
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Data publishing into an in-memory data store

Motivation:
e Minimize the stress on the MacroServer
e Data available on the fly for external consumers Plugins ]
e Avoid potential bottlenecks in Tango events [Contm”ers ]
e Enable external data composition

DataChannels
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Data publishing into an in-memory data store

Motivation:
e Minimize the stress on the MS
e Data available on the fly for
e Avoid potential bottlenecks in Tango events
e Enable external data composition

.,
Bliss
Integrate ESRF Blissdata in Sardana

e Store from Scan Framework
e Store from the Core

Tested successfully with multiple sync descriptions
WIP for final integration

Data Analysis,

/

BlissData

GUIs,
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Plugins
Controllers
Yy V
DataChannels

Core
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Recorders
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4. Applications



Continuous Scans applications at MAX |V

P

mono bear,¢ Continuous scan position-based
i Multiple techniques sequentially: XAS and XRD
VT \ZQ- ”””” — Scan driven by hardware: PandABox and ACS

iy loaded trajectories

vertical
[}

h

Full cycle repetition
controlled by hardware

XANES XRD XANES

Energy

/4

Ut |

ACS SPiiPluseC I | I | I | I
motor controller ]
External trigger synch
position based ’

- Allow programs in the buffers.

g — XRD EXAFS
@_ Different functions can be /""" i
' programmed as modules. p /'

also orchestrate the motion.

. The programmed functions can ——

Bragg Position

% e e

Alba EM

Eiger

Responsible for the experiment
DAQ synchronization. Generates GATES
based on Bragg position. Different
detectors [of different techniques] get
different pulse train



ontinuous Scans applications at MAX IV

Multimodal data acquisition system for sub-second time
resolution using motor trajectory control in Sardana

Vanessa Siva, Marcelo Alcocer, Michele Cascell, Daphne van Diken, Mikel Eguiraun, Justus Just,
Konstantin Kementiev, Mirjam Lindberg

e s, L swestn

Corn s e BT e

Plced s the 3 GeV stoage ing 5t MAX
IV Laboratary and s dedcated to Xray
abiorpton and emision speciroscopy
the enegy range of 2440 ke

Balder beamline, combining the complementary techniques Xray
absorption spectroscopy (KAS) and X.ray diffraction (XRD) ina single
i
for i Taunch

Implement energy hardware orchestrated scan in
Sardana. The experiment should configure multiple
energy edges and multiple techniques (XAS and XRD)
into the related devices (ACS, detectors, etc) in the
beginning of the scan and only once. The scan should
be driven entirely by hardware: PandABox and ACS
handle the DAQ.

DATA ACQUISITION

* Trajectory scans fully orchestrated by hardware
Al

Discussed in details at
poster #116




Continuous Scans applications at MAX IV o,

1 step

Pump

PandABox

Responsible for the experiment
DAQ synchronization. Each technique
related detector gets a different pulse '
- train. The start of each technique pulse CoSAXS beamline

UV-Vis
train is synchronized.

' Fluorescence

‘Avantes

Time (m] Avantes
UV Light UV-VISIBLE

Fluorescence Motorized CornerStone | B GANMPLE ssseeseennns Ocean Optics 2 3
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° Multiple techniques performed simultaneously: S
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Continuous Scans applications at ALBA A

XYZ piezo
stage
(Smaract SDC2
+ Aerotech

(Aerotech |55
NPaq)

AlLBA

BLO6-XAIRA microfocus MX
beamline in He atmosphere (in
construction)
Oscillation and Raster Scan:
o Trigger detector by position
o Trigger fast-shutter by
constant speed

SHUT

5332
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integration latency e
time time N
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Continuous Scans applications at ALBA A
ALBA

e BL31-FAXTOR - Fast tomography beamline (in construction)
Involved elements: Multiple detectors (4 in total, 2 used simultaneously), Chopper (unknown),

Shutter, Goniometer, Synchronization with NI6602.
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ontinuous Scans applications at ALBA

FaXToR data processing

G. Jover-Manas, F. Cova, V. Bouffetier, A. Patera
CELLS-ALBA, Cerdanyola del Valles (Barcelona) SPAIN

FaXToR: FAst X-ray Tomography and Radioscopy Beamline.

Very versatile beamline with resolutions up to 1 pm at its
early stage, FaXToR is capable of taking 15 tomographies per

second, allowing in-situ / in-operando measurements.

\First users are coming in 2025,

2 Euresys
Coaxlink Octo

Phantom S710

Friendly user interface has been developed using
Orange to define and configure reconstruction
workflows.

Each task in the workflow is executed with Dask
on our Slurm HPC cluster.
4

Detector Server

[ Provided with fast storage, data acqulsih

and data processing, the beamline can
offer on-the-fly data reconstruction and
visualization with a refresh period of
330ms.

Phantom S710 data is stored in bunches of
360 projections at 9 GB/s.

The projection server loads data to GPU
and generates the sinogram in 270 ms.
Slices of 1280x1280 pixels are
reconstructed in 12 ms and sent to the
visualization workstation.

Overall latency is estimated to be less than
a second with a visualization rate better
than 3 Hz.

AL

AlLBA

www.albasynchrotron.es

ALBA Synchrotron

AlLBA

Discussed in details at
poster #80
by Gabriel Jover-Manas
(ALBA SDM)




Conclusions

Institutes using Sardana have similar needs for continuous scans:

o Faster scans with time resolution precision
o Diversity of involved elements
o  Shift of complexity from software to the hardware

Even if we use a different hardware we aim to develop and use together the
same continuous scan software.

Sardana continuous scans enhancement is an ongoing project currently being
tested at our beamlines.

Acknowledgements to the Community for sharing your experience with us!
We look forward for a second edition of the workshop. Hope to see you there!
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