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Motivation
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Physical motor = Bragg = θ

Double Crystal Monochromator

µ(E) = log(I0/I1)

Goal:
We need to scan the Energy and read two currents in in an 
orchestrated way. This involves moving the motor related 
non-linearly with the energy and operate with both read 
currents to calculate the absorption coefficient and polt the 
Absorption Spectrum.

Beamline User Case

Sample

Reference 
Current I0

Output Current I1
(after sample absorption)

Incident X-ray

Monochromated 
X-ray

I0

Ionization chambers

I1
θ

θ

θ

θ

Bragg 
motor = θ Low current 

electrometer

(absorption coefficient)

µ(
E)

Bragg law: nλ = 2d sinθ
Plank eq: E = h × c / λ

Pseudo motor = Energy = E (eV)

E(eV)
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Z3
Y2

Z1
Y1

Z2

Z4

V

H

Gap = (Z1+Z2)/2 - (Z3+Z4)/2
Phase = Y1 - Y2

(Gap, Phase) => Energy
(Gap, Phase) => Polarization

Accelerator User Case

Z1, Z2,Z3,Z4,Y1,Y2

PseudoMotors

PseudoMotors

Beam PositioningReal Motors FE_H, FE_VReal Motors

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



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



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

100% Python
Four pillars extendable with plugins
Suite = Sardana & Taurus projects

Taurus based GUIs

Device Pool - access to the hardware

Spock - IPython based CLI 

MacroServer - powerful sequencer



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

100% Python
Four pillars extendable with plugins
Suite = Sardana & Taurus projects

Community of users and developers 

Taurus based GUIs

Device Pool - access to the hardware

Spock - IPython based CLI 

MacroServer - powerful sequencer
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Sardana installation 
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Installation 
(from https://www.sardana-controls.org/users/getting_started/installing.html) 

Pip Install

Debian 
Package

Conda

Git Clone

Pixi

pip install sardana

apt install python3-sardana

conda install sardana

(install pixi first)

git clone 
https://gitlab.com/sardana-org/s
ardana.git

Next 
Slides…

https://gitlab.com/sardana-org/sardana.git
https://gitlab.com/sardana-org/sardana.git
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Prerequisites: Tango + TangoTest

$ git clone https://gitlab.com/alba-synchrotron/controls-section/icalepcs2025-workshop.git

$ pixi run pydb

✨ Pixi task (pydb in pydb): PyDatabaseds 2

Ready to accept request

$ pixi run start_tangotest

✨ Pixi task (start_tangotest in default): TangoTest test

...

Ready to accept request

$ pixi run jive

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

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

3) Run TangoTest device server test instance

4) Run jive to check DB



Sardana SCADA - Tango Controls Workshop 2025 - ICALEPCS25 Chicago 13

Simulated environment: sar_demo elements

The primary purpose of the sar_demo macro is to instantiate a simulated 
experimental environment for testing and demonstration purposes. By executing this 
single command, a complete virtual laboratory is created, complete with a diverse 
set of simulated devices, without the need for any physical hardware.  

$ pixi run create_sar_demo

✨ Pixi task (create_sar_demo in default): sardanactl config load --write sar_demo.yaml

...

The suite's primary components include the MacroServer, a sophisticated 
sequencer for executing complex experimental procedures; the Device Pool, which 
provides a high-level interface for accessing and controlling hardware

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

$ pixi run start_sardana

✨ Pixi task (start_sardana in default): Sardana demo1

...

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

● If demo1 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
$ 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_demo1_1 (a.k.a. Door/demo1/1) (running)
Door name from the list? Door_demo1_1
..
Spock 3.6.0 -- An interactive laboratory application.

help      -> Spock's help system.
object?   -> Details about 'object'. ?object also works, ?? prints more.

IPython profile: spockdoor

Connected to Door_demo1_1

Door_demo1_1 [ 1]: lsm
           Name          Type   Controller   Axis
 -------------- ------------- ------------ ------
   discretepm01   PseudoMotor    dpmctrl01      1
          gap01   PseudoMotor   slitctrl01      1
          mot01         Motor    motctrl01      1
          mot02         Motor    motctrl01      2
          mot03         Motor    motctrl01      3
          mot04         Motor    motctrl01      4
       offset01   PseudoMotor   slitctrl01      2

Door_demo1_1 [ 2]: 

IPython based CLI. 

Uses ipython profiles. Creates 
one if none exists.

Connects to the MacroServer 
through Door devices.

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



Sardana SCADA - Tango Controls Workshop 2025 - ICALEPCS25 Chicago 17

Taurus for GUIs

$ pixi run taurus form mot01

$ pixi run taurus trend mot01/position

Start a form with a motor widget

Plot and monitor the position of a motor
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Measurement Group and Scans
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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).

Orchestrating the Experiment
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Measurement groups

$ pixi run spock
...

Door_demo1_1 [1]: expconf

Open experiment configuration GUI from spock
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Execute a Step Scan
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Tango Controllers
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Physical motor = Bragg = θ

Double Crystal Monochromator

µ(E) = log(I0/I1)

Goal:
We need to scan the Energy and read two currents in in an 
orchestrated way. This involves moving the motor related 
non-linearly with the energy and operate with both read 
currents to calculate the absorption coefficient and polt the 
Absorption Spectrum.

Beamline User Case

Sample

Reference 
Current I0

Output Current I1
(after sample absorption)

Incident X-ray

Monochromated 
X-ray

I0

Ionization chambers

I1
θ

θ

θ

θ

Bragg 
motor = θ Low current 

electrometer

(absorption coefficient)

µ(
E)

Bragg law: nλ = 2d sinθ
Plank eq: E = h × c / λ

Pseudo motor = Energy = E (eV)

E(eV)
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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., I0 Current).

TangoAttrZeroDController (e.g., I0_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)

Beamline Simulation: TangoTest + Sardana
Simulating an Experiment with Tango and Sardana

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.

Mapping Tango Attributes to Sardana Elements via TangoAttrXXXControllers

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.
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tango_attr_xxxx_controllers
# Add plugins to Sardana
cd .pixi/envs/default/lib/python3.13/site-packages/sardana_tango/ctrl/
pwd -> output should go to PoolPath Pool Tango property
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Creation of a  TangoAttrZeroDController



Sardana SCADA - Tango Controls Workshop 2025 - ICALEPCS25 Chicago 27

Custom hardware and macro integration
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1. Tango Device → Configure the sardana Tango controller (as you have seen it today).

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

Custom hardware integration
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Custom macro development
$ pixi run spoc k
Profile 'spockdoor' does n ot exist. Do you want to create one now ([y]/n)?  
y
Available Door devices from 127.0.0.1:10000 :
Door_demo1_1 (a.k.a. Door/demo1/1) (running)
Door name from the list? Do or_demo1_1
..
Spock 3.6.0 -- An interactive laboratory application.

help      -> Spock's help system.
object?   -> Details about 'object'. ?object also works, ?? prints more.

IPython profile: spockdoor

Connected to Door_demo1_1

Door_demo1_1 [ 1]: edmac myexperiment mymodule

import tango
from sardana.macroserver.macro import Macro, macro, Type

@macro()
def mymacro(self):
    """Macro mymacro"""
    self.output("Running mymacro...")
    shutter = tango.AttributeProxy(
        "sys/tg_test/1/boolean_scalar")
    shutter.write(True)
    self.output(shutter.read().value)
    self.ascan("mot01", 0, 10, 10, 0.1)
    shutter.write(False)
    self.output(shutter.read().value)

Macro development features:

● parameters
● result
● data
● environment
● hooks

● interactive macros
● macro progress
● plotting
● …
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Extras
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Pseudo motors

YAML-based config format and tools

Continuous Scans
(hardware & software synchronized)

Diffractometer control (using 
hkl lib by F. Picca)

HDF5 data recording, also SPEC, 
FIO, blissdata by the ESRF 

(Redis)

…and more,
and more to come…

More Sardana capabilities 
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• 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/
• 2026? Tango Meeting is in BCN…

https://sardana-controls.org 
https://gitlab.com/sardana-org

Sardana Project and Community

https://sardana-controls.org
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Thank you for your attention!
Any questions?

Sardana & Taurus Status

WEPD026 Poster & Mini-oral

 24 Sept 2025, 15:45 16:30
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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):

• 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.

Beamline User Case
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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.

• 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.

Accelerator User Case 


