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Setting the Stage
An ordinary test beam day at DESY

• Device Under Test

• Beam telescope

• AIDA2020 TLU

• Keithley 2410 SMU

• Data stored in EUDAQ2 format

• Nitrogen cooling with
temperature monitoring

• Constellation as control framework
Example: Setup for the dSiPM test beam at DESY

New
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Starting the Setup
No more IP copying

Let’s start some satellites:
Satellite -t Caribou -g tb22 -n dSiPM_1
Satellite -t Adenium -g tb22 -n Telescope

Satellite name
Group name

Satellite type

No need to specify

any IP addres!
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Configuration
TOML just like you know and love from Corryvreckan or Allpix Squared

What happens if
you made a typo?
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MissionControl GUI
Seems familiar...
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Finite State Machine
Keep your instrument in a defined state

Additional SAFE and ERROR states for error handling
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MissionControl GUI
Typo #1
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Observatory GUI
Typo #2



DESY. Page 9| Constellation | Stephan Lachnit, BTTB13

Starting a Run
But why don’t I get any triggers...?
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Debugging the TLU Configuration
Mistakes happen from time to time

• Why am I not getting any triggers?

• Do I get triggers on the inputs?

• Do my coincidence work?

• Do my vetos work?

Would be nice to see:

• Triggers for each input

• Pre/post-veto triggers

• Trigger rate over time
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Online Monitoring with Grafana
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Unsupervised Remote Operation
Surely nothing will go wrong

• Leave it running over the night... Hopefully nothing goes wrong!
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Unsupervised Remote Operation
Surely nothing will go wrong

• Leave it running over the night...

• Phone rings in the middle of the night...
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Unsupervised Remote Operation
Surely nothing will go wrong
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Unsupervised Remote Operation
Surely nothing will go wrong

• Leave it running over the night...

• Phone rings in the middle of the night...

• Mattermost notification:
temperature monitoring satellite went to ERROR state due to exceeding the temperature limit
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Unsupervised Remote Operation
Surely nothing will go wrong

• Leave it running over the night...

• Phone rings in the middle of the night...

• Mattermost notification:
temperature monitoring satellite went to ERROR state due to exceeding the temperature limit

• Do I need to be worried about the high-voltage still being on?
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Unsupervised Remote Operation
Surely nothing will go wrong
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Unsupervised Remote Operation
Surely nothing will go wrong

• Leave it running over the night...

• Phone rings in the middle of the night...

• Mattermost notification:
temperature monitoring satellite went to ERROR state due to exceeding the temperature limit

• Do I need to be worried about the voltage still being on?

• No: Constellation satellites automatically go to SAFE state when any other satellite is in ERROR

• This works autonomously in each satellite, no central points of failure

• Keithley satellite ramps down voltage when going to SAFE state
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Autonomy
The heart of the system

• Satellites emit regular “heartbeats”

• Heartbeats contain the current state of the satellite

• Each satellite connects to the heartbeats of the
other satellites

• When another satellite sends a heartbeat with the
ERROR state, satellites go to SAFE state

• When a satellite stops sending heartbeats (e.g. due
to a crash), satellites go to SAFE state

• Heartbeats can also be used to monitor the states
of the satellites with a stateless software
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Scope of Constellation
Not just test beam

• Constellation not specific to test beam

• Many system are useful in lab measurements:

• Synchronous operation

• Configuration

• Monitoring

• Autonomy

• Also works for small experiements

• Interest from the MADMAX experiment
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What Happened Since Last Year?
Progress towards production use in test beam

• Four releases, available on PyPI and Flathub

• Graphical user interfaces for controlling and logging

• Mattermost and Grafana integration

• New satellites, e.g. for Keithley 2410

• More documentation, including tutorials

• First production test beam @ MAMI

Last years BTTB talk

https://flathub.org/apps/de.desy.constellation
https://pypi.org/project/ConstellationDAQ/
https://indico.cern.ch/event/1323113/contributions/5823587/
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Constellation Tutorial @ BTTB
Learn how to use Constellation

• Learn how to setup and use Constellation

• Debugging configuration issues using
MissionControl and Observatory

• Implement a temperature monitor in Constellation
using Python (we provide the sensors)

• Please install Constelation beforehand using the
instructions on indico

https://indico.cern.ch/event/1469148/contributions/6475465/attachments/3068116/5427608/ConstellationInstallationInstructions.pdf

