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PETRA III Beamlines
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PETRA III Beamlines
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NeXus libraries

h5cpp – c++ wrapper for hdf5 library (ESS/DESY)
pninexus – HL interface and NeXus structure from XML

c++ libraries used to store fast detector data
python3 modules used to store metadata
https://github.com/pni-libraries/ https://github.com/ess-dmsc/h5cpp
deb http://repos.pni-hdri.de/apt/debian
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Configuration: Components and Datasources

Datasources are created automatically from user configuration

Standard component templates common all for beamlines:

default, beamtimeid, source, undulator, dcm,
slit, absorber, beamstop, chcut, keithley,
pinhole, qbpm, samplehkl, ...

Beamline specific component templates
diffractometer, mirrors, pcostage, microscope,
samplehexapod, samplepiezo, saxstage, laser,
interferometer, crl, lenshexapod, cryostage, ...

Advantages:
Create components of the same type with different motors
Change motors by changing script parameters
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NeXus component
Component describes

• which datasources to read
(TANGO, CLIENT, PYEVAL, DB)

• in which time of the scan
to read datasources
(INIT, STEP, FINAL, POSTRUN)

• where in the NeXus file
to write data

as well all releated metadata
(defines physical meaning)

The components are xml-strings
in NXDL-like format

scan$var.serialno

GROUP

NXentry

P03

GROUP

NXinstrument

Pilatus1M

GROUP

NXdetector

FIELD

x_pixel_size NX_FLOAT64 172

FIELD

y_pixel_size NX_FLOAT64 172

FIELD

layout NX_CHAR area

FIELD

description NX_CHAR Pilatus 1M

FIELD

data NX_UINT32

STRATEGY

POSTRUN /data/p03/2013B/xxyyzz

ATTRIBUTE

FileDir NX_CHAR $datasources.P1_fileDir

STRATEGY

FINAL

ATTRIBUTE

FilePostfix NX_CHAR $datasources.P1_filePostfix

STRATEGY

FINAL

ATTRIBUTE

signal NX_UINT 1

extra_info

GROUP

NXcollection

FIELD

delay_time NX_FLOAT64

STRATEGY

FINAL$datasources.P1_delayTime

FIELD

nb_exposures NX_FLOAT64

STRATEGY

FINAL$datasources.P1_nbExposures

data

GROUP

NXdata

LINK

data NXentry/NXinstrument/Pilatus1M:NXdetector/data
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Modular structure of the NeXus Framework

Nexus WriterTango Servers

Devices

Experimental
Control Client

File Server

Facility databases
providing administrative
information

Configuration
Server

Configuration DB

https://github.com/nexdatas/ NeXus Writer uses pninexus bindings (or h5py)

deb http://repos.pni-hdri.de/apt/debian
for debian bullseye, buster, stretch and ubuntu focal, bionic
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NeXus Component Selector

Device Selection – Detector Components

Select components of Pool channels and other TANGO devices.
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NeXus Component Selector

Device Selection – Description Components

Descriptive components are automatically deselected
if related to them motors are switch off.
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Spock with NeXus Sardana Recorder

User scan in spock with the exp_mot03 motor.

For NeXus Recorder the file extension is .nxs
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Metadata in NeXus

Motor positions in NXtransformations
Other data not defined by NeXus in NXcollection
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Scientific data with SciCat

DESY FS is testing SciCat

from

• Scientific data organized into datasets (∼ our scans)

• Datasets annotated with administrative
and flexible scientific metadata

(Dataset.scientificMetadata, Instrument.customMetatdata,
Sample.sampleCharacteristics – nested dictonaries)

• Infrastructure for publishing the data,
DOI generation provided

• Both open access and embargoed data supported
(i.e. openly accessible after a specified time period)
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Metadata ingestion

• Proposal/Beamtime metadata with fixed keywords automatic
ingested from our DOOR server
• The definition of scientific meta data is fully flexible,
e.g. NeXus based HDF5 files, extracted from instrument.

// ESS example

At DESY we can

1) ingest NeXus files via:

– filter out 1D/2D data

– dump to JSON
with keywords taken from NeXus names

– ingest to SciCat

2) let users to run a script

to ingest additional metadata

Similarly: Instrument.customMetatdata, Sample.sampleCharacteristics
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SECoP@HMC project
SECoP – Sample Environment Communication Protocol
Helmholtz Metadata Collaboration – develops and implements
novel concepts and technologies for a sustainable handling of
research data through high-quality metadata.

Work packages:
WP1: Standards for Sample Environment metadata in SECoP
(K. Kiefer, HZB)
WP2: Standards for storage of Sample Environment
metadata (T. Kracht, DESY)
WP3: Implementation into experimental control systems (G.
Brandl, FZJ)
WP4: Outreach, Dissemination & Training (T.
Herrmannsdörfer, HZDR)

https://github.com/SampleEnvironment/SECoP
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SECoP@HMC: WP2

Mapping the SECoP meta data into NeXus/HFD5 structure, i.e.
NXsample, NXsensor, NXenvironment, NXtransformations,
NXcollection

Define a NeXus/HDF5 structure for the sample environment
metadata
Try to find a solution compliant with NIAC
Develop a SECoP metadata collector for the Petra-3
experiment control system, Tango/Sardana
Create a Tango-SECoP adaptor
Define a process for creating vocabularies
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NeXus is production

Advantages
full description included, metadata and data

0d and 1D data in one file
(for 2D: external links or post-collection)
beamline description, e.g. motor positions in INIT mode
user comments included

NeXus configuration components allow to fit sophisticated
NeXus structure into specific experiment and beamline

...
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NeXus is production

Advantages
full description included, metadata and data

0d and 1D data in one file
(for 2D: external links or post-collection)
beamline description, e.g. motor positions in INIT mode
user comments included

NeXus configuration components allow to fit sophisticated
NeXus structure into specific experiment and beamline

Thank You !
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