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Motivation
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Beamline User Case A

Double Crystal Monochromator

lonization chambers

Monochromated Sample
& X-ray
’( 10 j ’( 11
Incident X-ray [
| Output Current |,
/ Reference : (after sample absorption)
Bragg 1
Y motor=¢ ) Current | Low current
: electrometer
Physical motor = Bragg =
ﬂ Bragg law: nA = 2d sin IJ(E) = |Og(|0/|1) (absorption coefficient)
Plankeq: E=hxc/A
Pseudo motor = Energy = E (eV) 20— arpgt————f——+—— 1|
15| -
Goal: . _
We need to scan the Energy and read two currents in in an W iof EAARS g
orchestrated way. This involves moving the motor related :'-M i §
non-linearly with the energy and operate with both read -
currents to calculate the absorption coefficient and polt the 0.0 _\J .
Absorption Spectrum. . ! ! | ! !
7000 7100 7200 7300 7400 7500 7600 7700

E(eV)
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Accelerator User Case A

For different (Energy, Polarization) pairs:
Mesh Scan of FE_H and FE_V

7 e o 0 0 o

| J e 0o 0 0 o

; [ B e 0o 0 0 o

3’ ~ % e o 0 0 o

. B

1 Mesh Scan

Ny ~ 4
Insertion Device ‘ ‘

(APPLEIl undulator)

@ ¥
%ﬁ’
PseudoMotors | (Gap, Phase) => Energy Front End
(Gap, Phase) => Polarization (Horizontal and Vertical slits)
XBPM-
PseudoMotors Gap = (Z1+22)/2 - (Z3+Z4)/2 LOCUM
Phase =Y1-Y2
Real Motors Z1,72,73,724Y1,Y2 Real Motors FE_H,FE_V Beam Positioning
y
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Introduction to Sardana
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Sardana - Scientific SCADA Suite

TANGS:.
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Taurus based GUIs

Device Pool - access to t

Sardana DS

he hardware

Motor
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Controller
i1

Motor
npm_1

Controller
np200ctr_1

i

Icepap Controller

Spock - IPython based CLI

Sardana - Scientific SCADA Suite
Built on top of Tango Control System

. TANG{L.

MacroServer - powerful sequencer

from sardana.macroserver.macro import macro

@macro() . .

def hello_world(self): ] =5
"mnThis is a hello world macro""" |=| il
self.output("Hello, world!") -l
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Taurus based GUIs

Spock - IPython based CLI

Sardana - Scientific SCADA Suite
Built on top of Tango Control System
100% Python
Four pillars extendable with plugins
Suite = Sardana & Taurus projects

Device Pool - access to the hardware MacroServer - powerful sequencer

Sardana DS

Motor
npm_1

. @macro()
Controll ! Controller def hello_world(self):
rl

mmif np200cir]_1 . """This is a hello world macro""" J: il
seyial self.output("Hello, world!") =
A/\‘/\ d - - o
Icepap Controller - A N\ )
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from sardana.macroserver.macro import macro

i

Mot
icem_1

or
vvvvv
r




Sardana installation
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Installation

Pip Install

Debian
Package

Conda

Git Clone

Pixi

pip install sardana

apt install python3-sardana

conda install sardana

git clone

https: gitlab.com/sardana-org/s

ardana.git

(install pixi first)

(from https://www.sardana-controls.org/users/getting_started/installing.html)
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https://gitlab.com/sardana-org/sardana.git
https://gitlab.com/sardana-org/sardana.git

Prerequisites: Tango + TangoTest

1) Clone the repo with pixi.toml configuration for the demo:

&

2) Create a sqlite TangoDB and database DS (python version)

K

File Edit Tools Filter

(]

| & Device Panel [sys/tg_test/1] on 127.0.0.1:10000@pc281

-

[ [Server;l‘rango‘
L2

}jgm;\}gf@i[ Attributes [ Pipe [ Admin

[ Server [ Device |

S pixi run pydb
+4 Pixi task (pydb in PyDatabaseds 2

Ready to accept request

3) Run TangoTest device server test instance

$ pixi run start tangotest

+4 pixi task (start_tangotest in TangoTest

Ready to accept request

4) Run jive to check DB

o % DataBaseds
o % TangoAccessControl
¢ % TangoTest

¢ % test

Argin value Ex: 2.3 {64bits float)
[ Class [ Alias =
" hoolean_scalar ‘:} Name double_scalar _A_
boolean_spactrum = |Label double_scalar |=
boolean_spectrum_ro Desc No description [4
double image Writable READ_WRITE
¢ &] TangoTest double_image ‘o Data format Scalar
¢ <3 sysitg_test/ ‘doubleiscalari ‘ Data pre Devhouble =
o [28] Properties daubl = I | [Maelin X1
&' Poliing e Sl Read ][ wiite
B Event o e
3y Attribute confi
7 Pipeconfig 47777 TTTTTTTTTTTTmmmmesessooosesoosiseenoooiees
o By Attribute pmquttIﬂ?ute: sys/tg_test/1/double_scalar
5Loggmg Duration: 76 msec
measure date: 18/89/2825 13:48:14 + 462ms
quality: VALID
Read: 253,50867787095043
Set: #.8
Clear history ” Dismiss |

S pixi run jive
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Simulated environment: sar_demo elements A

$ pixi run create sar demo

+4 pixi task (create _sar demo in : sardanactl config load --write sar_ demo.yaml

This command populates the tangodb with a Sardana instance and elements for demo purposes (called sar_demo)

| & Jive 7.45 [127.00.1:10000]@pc281 - o x

File it Tools Filter

=
‘ -~ !Server:/sardana \"‘ 4 H b 8}

Sardani

[ class [ lias | At alias | Property

a
¢ % demot
o & Controller

@ socmerons The suite's primary components include the MacroServer, a sophisticated
! 2 oo sequencer for executing complex experimental procedures; the Device Pool, which

&) 10Reqister
erfi

provides a high-level interface for accessing and controlling hardware

acroServer/demot /1
G

MeasurementGroup
o <& mntarp/pool_demot_1/mntgrp01
¢ & Motor

o 4@ m

The primary purpose of the sar_demo macro is to instantiate a simulated

& OneDExpChannel

Pl experimental environment for testing and demonstration purposes. By executing this
I single command, a complete virtual laboratory is created, complete with a diverse
@i set of simulated devices, without the need for any physical hardware.

¢ & TriggerGate
o & triggergate/tgctrlo1/1
o & triggergate/tgctrint /2
¢ &) TwoDExpChannel
o= & expchan/twodctrln1/1
¢ & ZeroDExpChannel
o= & expchan/zerodctrl01/1
o & expchan/zerodctrin1 /2
o <& expchan/zerodctrl01/3
o & expchan/zerodctri01/4




Start Sardana server A

$ pixi run start sardana

ﬁ} Pixi task (start sardana in ) : Sardana demol

e This command starts de Sardana server, containing Pool and MacroServer (they can also be
executed as 2 different processes)

e [fdemo1 instance does not exist in the Tango database, the script will ask for its creation (but
since we populated it before with sar_demo it is already there)
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User interaction with Sardana
Sardana clients (GUI, CLI)
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Spock: Command Line Interface

S pixi run spock
Profile 'spockdoor' does not exist. Do you want to create one now ([y]/n)?

y

Available Door devices from 127.0.0.1:10000
Door demol 1 (a.k.a.

Door/demol/1)

Door name from the list? Door demol 1

Spock 3.6.0 —-- An interactive laboratory application.

help -> Spock's help system.

object? -> Details about

IPython profile:

spockdoor

Connected to Door demol 1

discretepmOl
gap01

mot01

mot02

mot03

mot04
offset01

PseudoMotor
PseudoMotor
Motor
Motor
Motor
Motor
PseudoMotor

'object'.

dpmctrl0l
slitctrlOl
motctrl01l
motctrl0l
motctrlOl
motctrlOl
slitctrlOl

(running)

?object also works,

?? prints more.

IPython based CLI.

Uses ipython profiles. Creates
one if none exists.

Connects to the MacroServer
through Door devices.

Can execute macros (e.g. Ism
is a build-in macro to list
motors)




Taurus for GUIs

X TaurusForm@pc281 = (m] X
Start a form with a motor widget
mot01 wcji GG I 0.00 | Abs ~
S pixi run taurus form motOl
L Reset + Apply
4
X TaurusTrend@pc281 & a X y

Plot and monitor the position of a motor

$ pixi run taurus trend motOl/position

mot01 el 616 I 100 | Abs ~

L Reset  Apply




Measurement Group and Scans
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Orchestrating the Experiment A

With Sardana elements defined and linked to the Tango device attributes, we can now orchestrate
a full experiment. The Sardana MacroServer is a powerful sequencer for running complex
operations and custom macros, including step and continuous scans.

1. Define a Measurement Group: Configure the channels that will be used for data acquisition
during the experiment.

2. Execute a Scan: Use built-in macros, such as ascan, to automatically coordinate the motion of
a motor with data acquisition.

3. Visualize and Store Data: The data can be displayed in real time using tools like showscan
and taurustrend, and permanently stored in files (e.g., HDF5 format).
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Measurement groups N

x Experiment Configuration@pc281 = O X
Open experiment configuration GUI from spock

View mode You started editing experiment configuration. External changes will

e Edit mode show a pop-up dialog.

S pixi run spock

Measurement Group Snapshot Group Storage
Active Measurement Group | mntgrp01 ~ | | +

Clear  SelectAll » Refresh  Newitem » Advanced view

o Channel enabled output &5 Plot Type &5 Plot Axes
0 ct01 true true No
n ct02 true true No
0 ct03 true true No
D cto4 true true No
L Reload Keep editing |+ Apply
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Execute a Step Scan

6 ascan moto1l
This operation will not be stored persistently. Use "expconf" or "newfile" to configure data storage (or eventually "senv
ir <abs directory>" "senv ScanFile <file name( ')

S 025. It will take at least 0:00:17.272699

P
(o
o
-+

ctod

-

b woVBWN L O+
oNoNoNoNoNoNoNoNoNe)
S el ol E T S S
o n o

nooonounononon

X TaurusTrend@pc281

mot01 el JH660E [l 100 | Abs

L Reset ' Apply




Tango Controllers
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Beamline User Case A

Double Crystal Monochromator

lonization chambers

Monochromated Sample
& X-ray
’( 10 j ’( 11
Incident X-ray [
| Output Current |,
/ Reference : (after sample absorption)
Bragg 1
Y motor=¢ ) Current | Low current
: electrometer
Physical motor = Bragg =
ﬂ Bragg law: nA = 2d sin IJ(E) = |Og(|0/|1) (absorption coefficient)
Plankeq: E=hxc/A
Pseudo motor = Energy = E (eV) 20— arpgt————f——+—— 1|
15| -
Goal: . _
We need to scan the Energy and read two currents in in an W iof EAARS g
orchestrated way. This involves moving the motor related :'-M i §
non-linearly with the energy and operate with both read -
currents to calculate the absorption coefficient and polt the 0.0 _\J .
Absorption Spectrum. . ! ! | ! !
7000 7100 7200 7300 7400 7500 7600 7700

E(eV)
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Beamline Simulation: TangoTest + Sardana

imulating an Experiment with Tango and Sardana

Mapping Tango Attributes to Sardana Elements via TangoAttrXXXControllers

AL

ALBA

Sardana provides a crucial high-level layer on top of Tango, enabling scientists to define and execute complex experiments with ease while
leveraging existing Tango infrastructure. We can demonstrate this by using the ubiquitous sys/tg_test/1 Tango device to simulate a realistic
experiment. The device's attributes can be configured to represent real-world physical quantities in Sardana.

The following table illustrates how Tango device attributes are mapped to Sardana elements using dedicated controllers. These elements appear in
the Sardana Device Pool and can be accessed via the Spock command line interface (CLI) or Jive.

Tango Attribute

Purpose

Sardana Controller and Element

sys/tg_test/1/ampli

Represents a motor position
(e.g., a monochromator).

TangoAttrMotorController (e.g., Energy)

sys/tg_test/1/double_scalar

Represents an analog reading
(e.g., 10 Current).

TangoAttrZeroDController (e.g., 10_Current)

sys/tg_test/1/double_scalar

Represents an analog reading
(e.g., I1 Current).

TangoAttrZeroDController (e.g., I1_Current)

sys/tg_test/1/wave

Represents a 1D array attribute
(e.g., an absorption curve).

TangoAttrOneDController (e.g., Spectrum)

sys/tg_test/1/boolean_scalar

Represents a binary state
(e.g., a shutter open/close).

TangoAttrIORController (e.g., BeamShutter)
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tango_attr_xxxx_controllers o~

ALBA
# Add plugins to Sardana
cd .pixi/envs/default/1lib/python3.13/site-packages/sardana_tango/ctrl/
pwd — output should go to PoolPath Pool Tango property
W Jive 7.45 [127.0.0.1:10000]@pc281 = m] X

File Edit Tools Filter

@”z”[Server:!SardanaldemMIPonlIPuolldemu1l1/Pruperties J v HI”

(“Server | Device | class | Alias | Att Alias | Property | Device properties [Pool/demat/1]
o~ % DataBaseds Prc?pgr‘ty name Value
¢ & sardana description A demo pool
¢ % demot InstrumentList NXcollimator

o & Controller slit
o & CTExpChannel NXmirror
o &] Door mirror
o ] I0Register NXmonitor
o & MacroServer monitor
o= &) MeasurementGroup PoclPath op/.pixifenvs/default/lib/python3.13/site-packages/sardana_tango/ctrl|
o & Motor
o &) OneDExpChannel
¢ & Pool

¢ <& Poolidemot /1
o [28) Properties
& Polling
& Event
2y Attribute config
# Pipe config
o 3y Attribute properties
& Logaing
o & PseudoCounter
o & Pseudolotor
o & TriggerGate
o &) TwoDExpChannel
o ] ZeroDExpChannel
- TangoAccessControl
o= % TangoTest

Refresh H Apply H New property H Copy H Delete '
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0t01
]
100
200
300

X TaurusTrend@pc281

motol w0727 M 100.00 | Abs ~

L Reset  Apply

10]: %defctrl TangoAttrZeroDController CurrentCtrl

Created CurrentCtrl in Pool demol 1

I [11]: %defelem IO_Current CurrentCtrl
Created IO Current in Pool_demol 1

12 ]: %defelem I1 Current CurrentCtrl
Created I1 Current in Pool_demol 1

I0 Current.TangoAttribute

I1 Current.TangoAttribute

Sardana SCADA - T

Creation of a TangoAttrZeroDController

ALB A
X

View mode

You started editing experiment configuration. External changes will show a pop-up dialog.
e Edit mode

Measurement Group Snapshot Group Storage

Active Measurement Group | mntgrp01 v | | +

Clear  Select All Clear selection  Refresh  Newitem » Advanced view
0 Channel enabled output &2 Plot Type 2 Plot Axes
ooct0l true true No
0 ct02 true true No
0 ct03 true true No
o cto4 true true No
o 10_Current true true No

X New Channel@pc281 X

Choose channel:

I1_Current v

| Pok ‘ X Cancel

L Reload

Keep editing |+ Apply



Custom hardware and macro integration

Sardana SCADA - Tango Controls Workshop 2025 - ICALEPCS25 Chicago



Custom hardware integration

1.

2. Tango Device — Develop a custom sardana controller using DeviceProxy.

3. No Tango Device — Develop a custom sardana controller e.g. using a socket.

Sardana plugins for specific hardware

Below you wil find a table with Sardana plugins for specific hardware like for example motion controllers, detectors, etc.

Name. Description Link(s) to project

AdLink AdLink DAQ cards e.g. 2005 sardana-adlink

AgiliSAGAP Agilis Conex AGAP mirror mount AgilisAGAPMotorController
AgilisAGP Agilis Conex AGP rotational mount AgilisAGPMotorController
ALBAEM Low current electrometer sardana-albaem
Electrometer

AmptekOneD AmptekPX5 Multi-channel analyzer as oned AmptekOneDCtrl
AmptekPXS AmptekPXS Multi-channel analyzer AmptekPXS

CaenFastPs Caen FastPS power supply CaenFastPSMotorController
DGG2 DGG2 timer DGG2CH

EigerDectris Eiger Dectris EigerDectris

EigerPSi Eiger PSI EigerPS!

EpicsMotor Epics Motor EpicsMotorController
EpicszeroD Epics ZeroD EpicsZeroDControllerr

Sardana extra projects catalogue:
https://gitlab.com/sardana-org/sardana-extra
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PoolMotor}

Pool
Controller

.|

Motor

position: float
state: enum
offset: float
sign: int
steps_per_unit

Stop()
Abort()

Motor Tango device interface
(attributes & commands)

AL

ALBA

Tango Device — Configure the sardana Tango controller (as you have seen it today).

class MyMotorCtrl(MotorController):

def StateOne(self, axis):
[...1

def ReadOne(self, axis):
Fe]

def StartOne(self, axis, pos):
[...]

def AbortOne(self, axis):
[...]

MotorController minimal API




Custom macro development y N

ALB A

$ pixi run spoc k

Profile 'spockdoor' does n ot exist. Do you want to create one now ([y]/n)? Macro development featureS'
Yy
Available Door devices from 127.0.0.1:10000
Door demol 1 (a.k.a. Door/demol/1l) (running) parameters
Door name from the list? Do or demol 1 reSL”t
Spock 3.6.0 -- An interactive laboratory application. data
environment
help -> Spock's help system. h k
object? -> Details about 'object'. ?object also works, ?? prints more. OOKS

IPython profile:

spockdoor tango

sardana.macroserver.macro Macro, macro, Type
Connected to Door demol 1

()
def (self) :

edmac myexperiment mymodule

self.output (
interactive macros shutter = tango.AttributeProxy (

n1acro progress shutter.write ( )
Fﬂotnng self.output (shutter.read() .value)

self.ascan( s U ’ ’ )
shutter.write ( )
self.output (shutter.read () .value)



Extras
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More Sardana capabilities A

pools:
demol:
description: “A demo pool
instrument:
/slit:
class: NXcollimat
/mirror:
class: NXmirr
/monitor:
class: NXmonit:
trollers:
tctrlol
description: "A motor controller"
type: Motor
pytho dule: DummyMotorController.py
python_class: DummyMotorController
element:
mot01:
axis: 1
instrument: /slit
2
instrument: /slit
39 t03:
. . 4 éxis: 3 )
Diffractometer control (using :
. . i3 axis: 4
- — hkl |Ib by F. PICCa) 4 _ dnstrument: /mirror
600 — Acquisition
L .
.o YAML-based config format and tools
400 o [
06
300
— l—l\:
100 4 -
o
-100 0

T A A _ ...and more,
Continuous Scans HDFS datg recording, also SPEC, and more to come...
: FIO, blissdata by the ESRF

(hardware & software synchronized)

(Redis)
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Sardana Project and Community A

/ /\/\/\V |\/

A l— E A LABORATORY ﬂmlm‘\]nguymA
[ https://sardana-controls.org
https://gitlab.com/sardana-org v\ A
SOLAR|S Max-Born-Institut
RADIATION CENTRE {
([ J

 Monthly follow-ups organized by ALBA, DESY, MAX-IV, SOLARIS.
https://gitlab.com/sardana-org/sardana-followup
«  Community Workshops (~yearly)
+ 2023 Continuous Scans Workshop in SOLARIS https://indico.solaris.edu.pl/event/5/

2024 Sardana workshop in Tango Meeting at SOLEIL
https://gitlab.com/sardana-org/sardana-followup/-/blob/main/20240530-SOLEIL/AGENDA.md

2025 Sardana Workshop in MAX IV https://indico.maxiv.lu.se/event/5634/
20267 Tango Meeting is in BCN...
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https://sardana-controls.org

Thank you for your attention!
Any questions?
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Beamline User Case

Beamline Context

This slide describes a typical experimental procedure on a Beamline where Sardana is used
for orchestration.

*Goal: To obtain an absorption spectrum of a sample.

*Process Orchestration (Sardana):

e Step 1: Mono-Energy Scan: The Sardana MacroServer orchestrates a scan of the
mono-energy. This involves controlling the monochromator motors to step through
a defined range of energies.

» Step 2: Electrometer Acquisition: At each energy step, Sardana triggers the
acquisition of data from an electrometer to measure the current passing through the
sample.

» Step 3: Data Analysis: After the acquisition at each point, Sardana can perform
real-time data analysis to calculate the absorption value.

*Result: The coordinated scan and acquisition results in the generation of an absorption
spectrum, which is then presented to the user.




A

ALB A

Accelerator User Case

Service Area Context

This slide describes a control and measurement scenario within a Service Area, using
Sardana to manage various devices.

*Goal: To verify the stability and position of the X-ray beam using Insertion Devices (IDs)
and Front Ends (FEs). — fescan_lorea.py

*Process Orchestration (Sardana):

» Step 1: Device Scans: The Sardana MacroServer orchestrates a scan of the
Insertion Device (ID) and Front End (FE) motors. This can be used to tune or
characterize the beamline components.

e Step 2: XBPM-Locum Reading: Throughout the scan, Sardana reads the
values from the X-ray Beam Position Monitor (XBPM-Locum) to continuously
monitor the beam's position and stability.

*Result: The synchronized scanning and reading provides critical diagnostic information,
ensuring the beam is correctly positioned and stable for user experiments.
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