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A hierarchical data format: NeXus/HDF5

Instrument
(                     )

NXroot

NeXus with Classes and Appl. Def.  -> Archiving HDF5

Important Features
• Data Compression
• Internal Links
• (Parallel Processing)
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Different types of data analysis software

Instrument Control SoftwareRaw-Data
(caress, root,..)

Pre-Analysis Data Collector Near instrument
analysis software

Expert
Analysis
(Science)

Mantid, Fullprof, Lamp etc.

MatLab, Origin, etc.
Common
Analysis
(Commercial)

Raw-Data NeXus

HDF5   NeXus

NXinstrument

NXprocess/NXdata

entry:NXentry
sample:NXsample
instrument:NXinstrument
source:NXsource
velocity_selector:

NXvelocity_selector
detector:NXdetector
data[xsize,ysize], signal=1

control:NXmonitor

entry:NXentry
sample:NXsample
processing_name:NXprocess
program
version
parameters:

NXparameter
raw_file

data:NXdata
data[nx,ny,nz]

ASCIINeXus

Automatic 90%

or
other
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Design of the data collector software

Class schema of data collector 
Object oriented concept

Diploma thesis: Jörg Gasse, „Konzeptionierung und Erstellung einer
Software zur Serialisierung und automatisierten Analyse von komplexen Daten 
aus unterschiedlichen Quellen“, 2006

Multi-trees for thread management
Sequence of executing.

Implemented for LINUX
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Caress-File 
Caress-
Protocoll

(*.prt)

Caress-
Log-File

SPEC
(Beta)

User-DB
Sample-DB

Detector-PC

SamEnv-PCEfficiency
File

Semi-Const.-
Files

Server

Analysing Web

Background, 
Instrument information etc.

ROOT from cern

Reactor power etc.

Data Collector
Configuration for different instrument with XML-Files 

Save

* CARESS Tools: ADET trafo, Header Info.
* Flat-Cone: Powder Diffractogram, HK-Trafo
* Case Switches
* Links
* Transformation Information: Time, Date, 
   Version, Commands, Lamp Entries

Source
Def. (XML)

NeXus
Def. (XML)

User Format (ASCII) 

Implemented Import Filter and Pre-Analysis Classes
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Example Source-File <?xml version="1.0" encoding="utf-8" ?> 
<SourceConfig>

<Options>
<LogFile enabled="true" append="false" /> 
<ScreenLog enabled="true" /> 
<Threads>

<General>10</General> 
<DataAquisition>1</DataAquisition> 
<DataTransfer>1</DataTransfer> 
<Analyses>5</Analyses> 

</Threads>
<NeXusFile>/hmi/caress/data/data/e2.nxs</NeXusFile> 
<TempDirectory>/hmi/caress/data</TempDirectory>

</Options>
<Sources>

<Source medium="nfs" type="$CaressDat" name="1">
<Dependencies>

<Dependency type="command line">
<Parameter number="0" wildcard="*" /> 

</Dependency>
</Dependencies>
<Path>/hmi/caress/data/caress/*.dat</Path>

</Source>
</Sources>

</SourceConfig>
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Example of a NeXus configuration file (XML DTD)

<NXbeam nameDef="beam" sourceDef="$collector/Automatic"> 

{Details of beam incident on sample - used to calculate sample/beam interaction point} 

<distance typeDef="NX_FLOAT" sourceDef="$none" commentDef="3" 

units = "m" units.typeDef = "NX_CHAR" units.sourceDef = $none">

{Distance from sample}

</distance> 

<final_wavelength typeDef="NX_FLOAT" sourceDef="$CaressDat/WAV" 

units = "angstrom" units.typeDef = "NX_CHAR" units.sourceDef = "$none"> 

{Wavelength on leaving beamline component} 

</final_wavelength> 

<monochromator typeDef="NX_FLOAT" sourceDef="$Link/entry_1/E2/monochromator"> 

{} 

</monochromator> 

</NXbeam> 
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NXDL implementation (planed)
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Configuration Program

Configuration tool (Windows only)
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Conclusion

• Many file sources to one NeXus file

• Parallel processing

• Data analysis functions

• User Formats

• Internal links

• Data compression

• Storing of undefined data

• Self protocol

• Optional: Complex NeXus structure configurable

• Object oriented concept -> easy to extend

• Configuration tool

Thank you for attention

Data Collector:

Source Code: Please send me an e-mail to hoffmann-j@helmholtz-berlin.de


