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Time table of NeXus at HZB
» Design datacollector — diploma thesis J. Gasse (2006)
* Implemented caress & root format (2006)
 Flat-Cone Diffractometer E2 (since 2007)
» Starting Tests (2010)
» Powder Diffractometer E6
 Single Crystal Diffractometer E4
* Reqgulary storaging E6 data (now)
» Discussion about BESSY ASCII data (now)

« Start testing for all thermal neutron instruments data (soon)

* New instruments in the neutron guide hall (HDR, planed)

Jens-Uwe Hoffmann, Institute for Complex Magnetic Materials, HZB HDRI Meeting, 16.5.2011
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House of NeXus
NeXus

NeXus international advisory committee (NIAC)

File Format

Tree Structure (looks like a file
system with directories)

HDF4 & HDF5 from NIST:
Compress LZW, HUF, RLE
Converter to XML

Application Program Interface:

API for Fortran 77&90, C, C++,
Java, Phython and IDL

HDF in MatLab and other

NeXus Classes
& Rules

Define the sources, devices and
add information of the
instruments as different classes
and subclasses. For example
NXinstrument, NXsample,
NXdata, NXuser, ..

Defined the coordination system
and the physical units. Rules for
storing none defined data in the
file. Dictionaries of allowed field
names for the various NeXus
groups.

Instrument Apps

Defines standards

We have identified a number of
generic instruments that
describe an appreciable number
of existing instruments around
the world. It defined a name
space.

Another view: Contract between
file producers and users about
what has to be in a NeXus file
for a well defined purpose.

Software ,knows" were the
important information are and
there meaning.

Utilities

Free NeXus browsers and
utilities for converting, plotting
and validating

Validation by NXvalidate

by using the NeXus Definition
Language, NXDL

Use and developed at the ILL, SNS, PSI, FRM-II, NIST, ISIS, ESRF, SINQ ...
Software packages: DANSE, DAVE, FABLE, ISAW, ICAT, Mantid,....
Plotting Applictions (Open Genie, Lamp, ...), Data Analysis (for TOF, SANS, Reflectometer, 4-
circle and Focus, Rietveld Programs, ...)

Jens-Uwe Hoffmann, Institute for Complex Magnetic Materials, HZB

HDRI Meeting, 16.5.2011
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Reduced need for
data set conversion
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Principle Structure
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Each class is defined in the new NeXus Definition Language (NXDL) file.

Jens-Uwe Hoffmann, Institute for Complex Magnetic Materials, HZB HDRI Meeting, 16.5.2011
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entry:NXentry
sample:NXsample
Instrument:NXinstrument
source:NXsource
velocity selector:NXvelocity selector
detector:NXdetector
data[xsize,ysize], signal=1 (1)
control:NXmonitor
data
data:NXdata
link to (1)

Jens-Uwe Hoffmann, Institute for Complex Magnetic Materials, HZB HDRI Meeting, 16.5.2011
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NeXus Precessed Data File Structure

entry:NXentry

sample:NXsample

processing_name:NXprocess
program
version
parameters:NXparameter
raw_file

data:NXdata
data[nx,ny,nz], signal=1

Jens-Uwe Hoffmann, Institute for Complex Magnetic Materials, HZB HDRI Meeting, 16.5.2011
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Archiving

NXentry
Name Type Description Attributes

title NX_CHAR Extended title for entry

FEERTET FETE NX_CHAR[) ﬁ:)\:;:ailt‘:ientiﬁer for the experiment, defined by the facility, possibly linked to the

experiment_description NX_CHAR Brief summary of the experiment, including key objectives.

experiment_documentation|NXNote Description of the full experiment (document in pdf, latex. ...)

collection_identifier NX_CHAR User or Data Acquisition defined group of NeXus files or NXentry

collection_description NX_CHAR Brief summary of the collection, including grouping criteria.

entry_identifier NX_CHAR unigue identifier for the measurement, defined by the facility.
version="{DTD version number}"

definition NX_CHAR Mame of entry DTD URL="URL of DTD file}’
version="{DTD version number}"

definition_local NX_CHAR Mame of entry DTD URL="{URL of DTD file}’

start_time 150 8601 Starting time of measurement

end_time 150 8601 Ending time of measurement

duration NX_INT Duration of measurement units="seconds"

colcton_ime N_FLOAT ime vansied actualy collcting dta . {aking ot e vhen Clection V3s |

run_cycle NX_CHAR[]
version="{Program version
number}”

program_name NX_CHAR Mame of program used to generate this file e T A e T
program}”

revision NX_CHAR EZT:I:E:E jz;:iiil:;:j;;i rfcal\bration, reprocessing, new analysis, new comment="

notes NX_CHAR Motes describing entry

An small image that is representative of the entry.
thumbnail Minote {An example of this is 8 640x480 jpeg image i by & low ion plet of  |mime_type="{image/*}"
the NXdata.}

NXcharacterizations NX_CHAR

{user} Nixuser

{sample} NiXsample

{Mame of instrument} NXinstrument

{Mame of monitor} NXmaonitor

{Mame of data block} NXdata

{Mame of the process} NXprocess

Jens-Uwe Hoffmann, Institute for Complex Magnetic Materials, HZB HDRI Meeting, 16.5.2011
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Data Sources

Raw Detector Datasets
Instrument Control = af ] B Meta Information

=R T

Histogram ﬂ\( L
/ \Vﬂ@r
=

NeXus

converting and pre-analyzing ——m User Format

Parameter, axes information &
h.,k,I.E, T,H, etc.

Instrument near or general software

- Data transfer to
analyze software
- Modeling

TVneXus
Archiving and - Visualization
Documentation - Transformation

Jens-Uwe Hoffmann, Institute for Complex Magnetic Materials, HZB HDRI Meeting, 16.5.2011
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Design of the data collector software

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

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

NfsScpSource

[ CaressDatSource | O

[ CaressDataEntry |

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

Jens-Uwe Hoffmann, Institute for Complex Magnetic Materials, HZB HDRI Meeting, 16.5.2011
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Implemented Import Filter and Pre-Analysis Classes

.
.

Instrument information etc

.

Save
Copy

Jens-Uwe Hoffmann, Institute for Complex Magnetic Materials, HZB HDRI Meeting, 16.5.2011
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Example Source-File  <?m! version="1.0" encoding="utf-8" 2>

<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>

Jens-Uwe Hoffmann, Institute for Complex Magnetic Materials, HZB HDRI Meeting, 16.5.2011
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Example of a NeXus configuration file (XML DTD)

<CARdirectory nameDef = "caress" sourceDef = "$collector/Automatic” >
{current state of the instrument at the beginning of the scan}
<Link nameDef = "test" typeDef ="NX_INT" sourceDef ="$Link/entry 1/E6/ADET?2/rawdata">
{Link-Testverzeichnis nach entry_1/E6/ADET2/rawdata}
</Link>
<NXpositioner nameDe f= “Two_Theta" sourceDef = “$collector/Automatic">

{Positioner of TTHS}

<data sourceDef = "$CaressDat/MASTER1V/TTHS">
{Position of TTHS}

</data>

</NXpositioner>
<CARdirectory nameDef = "READ" sourceDef = "$CaressDat/$Header/READ">
{Header READ - Anfangsstatus}
</CARdirectory>
</CARdirectory>

Jens-Uwe Hoffmann, Institute for Complex Magnetic Materials, HZB HDRI Meeting, 16.5.2011
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Configuration tool
x|

General Instrument Definition

Marme Apply “name Mew Eranch | Delete |
=l -+ NXroot {(NXroot) [DIR] @ $NeXusAPL/ Automati 4
-7} NeXus_version (Attribute) [NX_CHAR] @ $M Resource  <- Apply “1'5“'3“E $"'°"'E| L= REWWEE'
% ;l;:stur (.ll!tl:nhut.e} [MNX_CHAR] @ $MeXusAF Type I voluntary + BENSC-DB ()1 =
_version (Atkribuke) [MNX_CHAR] @ $hexusAF - CaressListMode () []
473 HOF _version (attribute) [NX_CHAR] @ $NeXusaPT | My _CHAR =] =) CaressPrt O [1
-4/} file_update_time (Attribute) [NX_CHAR] @ [ ——— 2. §CaressPrt (NXcaress) [DIR]
473 file_time {Attribute) [NX_CHAR] @ $NeXusE I - ¢Protocol (NXcaress) [DIR]
file_name (Attribute) [NX_CHAR] @ $NeXus )
I'_—'I--g entry_1 (NXentry) [DIR] @ $collector/Auto— Carziizas - $Filename (Nxcaress) [DIR]
- Y j +-caress_e? () []

=3 f-.,-" E2 (NXinstrument) [DIR] @ $file/$xXML

T+

t- collector ) [1

EI @ name {MXinstrument) [NX_CHAR] i@
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

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 |

Jens-Uwe Hoffmann, Institute for Complex Magnetic Materials, HZB
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NeXus Homepage: www.nexusformat.org

INXentry Class - Mozilla Firefox .- ﬂ
Datel Beatbeiten Ansicht  Gehe Lesezsichen Extras  Hilfe {}

@ @ - E; - @ @ @ Iihttp:”www‘naxus‘anl‘gnvitlassesiNxantw‘html j @ Go I@,

@ Erske Schritte E‘. Akkuelle Nachrichte. ..

Flat-Cone e NXentry Class m
- NEAUS INFOaUCTIon 7|

NeXus Design
NeXus Classes

NeXus Instruments

NeXus APIL
NeXus Utilities

NXentry Class Nexus FAQ

URL: hitp:funin.nexus anl.goviclassesixmiNxentry xml
Editor: MIAC
$ld: Nxentryxmlyw 1.2 2005/07/19 04:10:26 rio Exp $

Template of the top-level NexXus group which contains all the data and associated information that comprise a single
measurement. It is mandatory that there is at least one group of this type in the Neus file.

definition
DTD version number
start_time 1508601 Starting time of measurement
end_time 1508601 Ending time of measurement
duration M INT Duration of measurement units="seconds"
experiment_identifier | Nx_CHAR[]
run_number M _INT Number of run or scan stored in this entry
run_cycle M CHARJ]
program_name Mx_CHAR Marme of program used to generate this file ;i;l?nﬂversion number
command_line N¥_CHAR Mame of command line used to generate this file
notes MX_CHAR Motes describing entry
- An small image that is representative of the entry mime_type
umhnail Mxnote An example of this s & 540480 jpeg image autamatically produced by a PoEp
lowy resolution plot of the MXdata

NXcharacterizations

NXuser

NXsample

NXinstrument

NXmonitor
N NXdata, .

New HZB ANeB Dade_ comino-soon -
AT o U oD
[Download Mxentry xml]

| Hama Intradustinn Nacinn Claccac Inctrumante ADI tilitiac CAN | ﬂ

| Fertig 4
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