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A hierarchical data format: NeXus/HDF5

NeXus with Classes and Appl. Def. -> Archiving HDF5
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Different types of data analysis software

NXprocess/NXdata

entry:NXentry

Common - sample:NXsample
Analysis MatLab, Origin, etc. processing_name:NXprocess

) program
(Commercial) version

parameters:
NXparameter
raw_file
data:NXdata
data[nx,ny,nz]

Expert
Analysis
(Science)

NXinstrument

_ : entry:NXentry
Pre-Analysis Near instrument sample:NXsample

analysis software instrument:NXinstrument
source:NXsource
velocity selector:
NXvelocity selector
detector:NXdetector
data[xsize,ysize], signal=1
control:NXmonitor

Raw-Data

Raw-Data
(caress, root,..)
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Design of the data collector software

Class schema of data collector Multi-trees for thread management
Object oriented concept Sequence of executing.
o FileManager |
| DependencyTree | T C

[ SourceEntry | | Souree | [Analysis | | NeXusAttribute |
[\

NfsScpSource
A

[ CaressDatSource | O

Implemented for LINUX

[ CaressDataEntry |

Diploma thesis: Jorg Gasse, ,Konzeptionierung und Erstellung einer
Software zur Serialisierung und automatisierten Analyse von komplexen Daten
aus unterschiedlichen Quellen”, 2006
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Implemented Import Filter and Pre-Analysis Classes

.

Instrument information etc/
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<?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>

Example Source-File
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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">
{1

</monochromator>

</NXbeam>
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NXDL implementation (planed)

nxdl2_e2.xml

O <group name="NXroot"™ tvpe="NXroot" source="SNeXusAPI/Lutomatic™>
<attribute name="creator" type="NX CHAR" source="§collector/MyName"> </attribute>
<attribute name="file name" type="NX CHAR" source="S$NeXusAPI/Automatic"» </attributex
<attribute name="file time" type="NX_CHAR" source="$NeXusAPI/Autcmatic"> </attribute>
<attribute name="file update time" type="NX CHAR" source="$NeXusAPI/Autcmatic"> </attribute>
<attribute name="HDFS5 version" type="NX CHAR" source="$NeXusAPI/Automatic"> </attribute>
<attribute name="HDF version" type="NX CHAR" source="iNeXusAPI/Autcmatic"> </attribute>
<attribute name="NeXus version" type="NX CHAR" source="$NeXusAPI/Automatic"> </attribute>
= <group name="entry_ 1" type="NXentry" zource="%collector/Automacic™ compress="NX COMP_ NONE">
E <doc>
Basic dataset entry
o </doc>
= <group name="caress" type="CARdirectory"™ souIce="$callectarfhutomatic"ﬂ::]
= <group name="powder diagram" type="NXdata" zource="SNeXusAPI /Automatic™>
<field name="data" type="NX FLOAT&4" source="2FlatCone/FowderData™ compress="NX COMP LZIW":>
] <doc>
Data walues
- </fdoc>
o </field>
<field name="errors" type="NX_ FLOAT&64" zource="£FlatCone/PowderErroxr" compress="NX COMP_LZW">
<« ffield:>
<field name="monitor sum" type="NX FLOAT&4" source="$FlatCone/PowderMon" compress="NX COMP LZIW">
<« ffield>
<field name="polar angle” type="NX FLOAT&4"™ source="%FlatCone/Powderkxis">
«ffield>
<field name="referenz monitor" type="NX FLOAT&4" source="$FlatCone/Monitor" compress="NX COMP LZIW">
<ffield>
<field name="sum raw data" type="NX_ FLOAT64" source="S$FlatCone/PowderRaw" compress="NX COMP LZW">
<« ffield>
<field name="x" type="NX FLOATE4" source="$£FlatCone/PowderAxis":»
<doc>
This i= an array holding the values to use for the x-axi=s of data. The units must be appropriate for the measurement.
o </doc>
- «ffield>
- </group>
<group name="reciprocal_ space" type="NXdata" souIce="$NeXusAPIfhutomatic"ﬂZZ]
<field name="caress_ file" type="NX_ CHAR" source="$CaressDat/DﬂT"4::]
<field name="end time" type="I508601" source="$CaressDat/S$IS08601/stop™y...
<field name="entry identifier" type="NX_CHAR" zource="SCaressDatc/DAT"S. . .
<field name="experiment type" type="NX CHAR" source="%CaressDat/EXFTYFE" TT]

o By B e B B
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Configuration tool (Windows only)

F’., NEinstrument2 EI

General Instrument Definition

i /s short_name (Attribute) [NX_CHA
-~/ BER_II {NXsource) [DIR] @ $collecto
--1," instrument_responsible (MXuser) [D
--F\/ caress_status (M¥caress) [DIR] @ $u
--1," Cu_Monochromator {NXcrystal) [DIF
--Fv"' Ge_Monochromator (NXcrystal) [DIF

Mame Apply “name Mew Eranch | Delete |
=l -+ NXroot {(NXroot) [DIR] @ $NeXusAPL/ Automati 4
{71 NeXus_version (Attribute) [NX_CHAR] @ $N Resource < Apply “1'5“'3“E $n0n8| Hew Resourc8|
-4/} creator (.ll!l:l:rlhul:.e} [NX_CHAR] @ $MNeXusAF - I ¥oluntary % BENSC-DB () [1 =
@ HOFS_version (Attribute) [My_CHAR] @ $hexusAF - CaressListMode () []
{73 HOF _version (Attribute) [MX_CHAR] @ $heXusaPT I Mx_CHAR j E| CaressPrt () [1
£/ file_update_time (Attribute) [NX_CHAR] @ Dimension o §CaressPrt {Nxcaress) [DIR]
473 file_time {Attribute) [NX_CHAR] @ $NeXusE I . ¢Protocol (NXcaress) [DIR]
{73 file_name (Attribute) [NX_CHAR] @ $NeXus — - $Filename (MXcaress) [DIR]
B entry_1 {(NXentry) [DIR] @ $collector/Auto— & caress_ez () [1
H -
B~ ,V.' E2 (NXinstrument) [DIR] @ $file/$ XML J - cnllect;r on
EI @ name {NXinstrument) [NX_CHAR] i@ Attribute

<- Add Caress Axis |

<- Use |

New Attribute XML -> |

B F\ttrlhute (3 [DIR]
- units () [Mx_CHAR]
5|gnal {3 [N _IMT]
- anes (1 [MX_CHAR]
- as () [N_INT]

L b e

Lef L

ki

Save My Instrument I

-
» 4

Check It

Yiew My Instrument |

Settings |

Save all |

"FV( PG_Monachromator (NXcrystal) [DIF Standard Instrument Definitions - Usejt | Lse Class | Iinnstrument
[+~ monochromator {(NXcrystal) [DIR] @
-+ PG_filter (MXfilter) [DIR] @ $CaressL E | path | =] = {Name of instrument} (Nxinstrun = |
--"v” collimator_radial {MXcollimator) [DII ArchivDefinition QuiMexusixm, ., — I name (MEinstrument) [Mx_CHAR] |
-+ collimakorl5_vertical (NXcollimator) Mxhasic QuiMexustap,., | i o {Mame of Facility} (NXsource) [DIR]
-~ collimator30_vertical (NXcollimator) !‘hluxlmunanxfcld ?:‘-NEXUSFN'“ ;I ----- {Name of chopper}t (Mxdisk_choppe
-/ premonochromator collimator (Ngc <@ 0 | i {Name of Fermi-chopper} (MxFermi_ ™
1| » == Use only withl Del I | | 3
Cormrnenk Description  General Insktrument
Flat-Cone-Diffractometer ;I Mamme of instrument: ;I

il

Resel | Exit |
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Conclusion

Data Collector:

* Many file sources to one NeXus file

* Parallel processing

* Data analysis functions

® User Formats

* Internal links

* Data compression

e Storing of undefined data

* Self protocol

* Optional: Complex NeXus structure configurable
* Object oriented concept -> easy to extend

* Configuration tool

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