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Outline of presentation
Central idea: clarification on uncertainties, ask questions

The idea and task 
• Intermediate data format for specific instrument

Use case evolution and status
• Specific beamline at PETRA III
• Special instrument

Challenges and open questions
• How to create new application definition(s)
• How to address undefined things
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My background

~15 years in hep

• Worked in large experiment collaborations

• Software, Computing, Analysis

• Standard frameworks, data formats across languages

• ROOT, CMSSW, LCIO, ...

~8 years in photon science

• Worked on more basic things

• Several designs and implementations on

– Small processing tools, algorithms, prototype frameworks

– Data formats for 1D, 2D, 3D and 4D data

– Loosely based on NeXus/hdf5 

| Path to NeXus | Ch. Rosemann, Feb 13, 24 



DESY. Page 4

The basic idea
A piece of the puzzle that is data processing

Data format in intermediate processing between DAQ (control system) and final analysis

• Abstraction from control system layer, allowing portable use 

• Single data format for transient usage and persistency

• Standardisation allows re-use of effort (plus being FAIR)

• Being on the path to having a single file format
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Obvious (?) choice NeXus (hdf5)

• Practically there is no choice (due to the lack of acceptable alternatives)

• Still rather low acceptance in scientific communities

• Implementation details are the topic of this presentation



The use case:
LISA at P08 at PETRA III
X-ray reflectometry of liquids
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LISA at P08
Liquid Interface Scattering Apparatus

P08 – High resolution diffraction

• Features a 6-circle diffractometer

• Second measurement station – LISA

• XRF is optional

• In addition powerful laser available
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Geometry setup and motor names in control system
Just some more detail
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Data acquisition
TANGO/SARDANA driven

Setup

• Separate data streams for imaging detector and everything else (motors, counters,...) 

• File format can be chosen: hdf5/NeXus; as well as ASCII based 

• All naming conventions stem from the control system

• Ongoing development to type and check values (Jan Kotanski, FS-EC)

Challenges

• Brittle setup, probably inherent to the task

– Any change of a name, cable or address will alter the output without warning
• No import or export of this data, requires local expert knowledge

• Neither user nor analysis friendly
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Division into single tasks
The data flow

Initial data from control 
system

• Discover data

• Parse given format

• Use pre-defined list of names

• Validate data in terms of type 
and range

Transient formulation

• Find coherent representation of data

• XRR data has an inherent hierarchy

• Guiding thought: how is the data 
used, how is it accessed

• Define abstract structure

• Do implementation including IO

Persistency

• NeXus has two layers of classes 

• “translate” the formal definition 
into NeXus vocabulary

• This is not straightforward
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Progression
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Input for the task from control system

Initial data from control system

• FIO (“header and column”)

• Hdf5 files from 2D detector
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The data class description
Hierarchy

• A dataset is a set of scans, typically 
the data over a whole range of qz 
values

• Alternative name “measurement”

• Constant for a dataset is the detector 
and the sample 

• A “scan” is a concept from the control 
system

A scan

• consists of scan points

•  is defined by the parameters of:

– qz start and end

– Exposure time

– Absorber position

A scanpoint

• is defined by the values of:

– detector counts

– angles (motor positions)

– apd, ion chamber, beam current 
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NeXus definition
water_measurement:NXentry Sample:NXsample ~...

2Ddetector:NXdetector flatfield 
pixel_mask

petra_beam:NXbeam incident_wavelength {unit}

scans:NXentry scan_01:NXentry scan_cmd:NXcommand

scan_02:NXentry

slit1:NXslit

det_placement:NXposition

atten_wheel:NXattenuator

...

...

Side note

• Not the chosen names, only for being 
able to show

• Side question: how to create these 
descriptions?
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NXDL definition
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Main questions

Developing a NXDL definition

• Right now entirely manual process (using a XML editor)

• Is there a possibility to automate this procedure?

Mapping of classes, mapping of hierarchy

• Is there a better way to represent the hierarchy of data in NeXus?

How to extend NeXus with functionality

• eg. develop a NeXus compliant framework

• Would you recommend libraries (vs. applications)?

How to represent geometry in NeXus

• Is there a tutorial/more extensive resources to geometry description?

Big (stupid?) question

• Is there a transient class instantiation? (e.g. class constructors)
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Thank you
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