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ABSTRACT The European XFEL is a 3.4 km long X-ray Free

Electron Laser in its final construction and commissioning phase In
Hamburg. It will produce spatially coherent X-rays in the energy range
between 0.25 keV and 25 keV. The machine will deliver 10 trains/s,
consisting of up to 2700 pulses/trains at 4.5MHz repetition rate. In 2015 a
first electron beam was produced in the RF-photo-injector and the
commissioning of consecutive sections are ongoing. A huge number and
variety of devices for the accelerator, beamlines, experiments, cryogenic
and facility systems needs to be controlled together. Data acquisition
requires a precise timing and synchronisation system. Fast feedbacks
from front-ends, the DAQs and online analysis system must be
seamlessly integrated and provided for the accelerator and the initial 6
experimental stations. An overview of the XFEL control system, Karabo is
presented.

3

Equipment
Control

User interface(s)

Equipment /| g: :
L :
o, P g
| =
| ] | e.g. 2D- detectors T B
— | (AGIPD, LPD, DSSC) s Caanl
e.g. commercial camera : = -
I ________ sl -—Q‘E}# - ,' T‘\'s‘- <
__..--"""# P S
| ,,7,##*"" N A N e.g. calibrationManager,
| ] (j_),/"@ i S - configurationManager
| (P Message Broker
L ¥

[ Data Storage
Node

Composite

Device

e.g. complex detector motion
control

1 /N 9 TCP
5

Analysis
Node
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Direct access to hw with unified State, Alarm and Error management
Support for seemless hw simulation with physics engine
Configuration database to manage hw settings

Full workflow engine with designer
Optimised data throughput

Device Browser and Configurator
Configurable control and analysis screens
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- Access through metadata catalogue I\'
- Access detector performance data

- Request calibrated from XFEL.EU

- Perform remote analysis at XFEL site

- Perform final analysis
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- Calibration processing
- Calibration application
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Scratch space

- User (near) online processing
- Scientific analysis (preliminary)
- Rapid feedback for experiment

- Online monitoring
- Rapid feedback
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