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= Format for storing neutron, X-ray, and muon
scattering data

= ... "afile format designed to contain systematic
data for use by computer programs”

‘NEXUS files are the main file format supported by

ﬂﬁ?]qmte , and perhaps will remain the_gnly.f,uh

at su

a ends to develop “an XML standard
to replace the NEXUS file format”
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Ab.’orev]a'ted Tirneline

—————

= J'H’Mﬁfer_(URNL)‘pf_poseH an HDF-based format as a standa_cl"for data storage a
' APS (August 1994)

-:—-—-I\Yla'rk-Koenﬁeaée-(-P-S-l) made a similar proposal using netCDF for the European neutron
scattering community while working at ISIS (June 1994)

= This was the basis for the current designed which was developed at SoftNeSS 1995 (at
NIST) and SoftNeSS 1996 (at ANL)

= NeXus Abstract Programmer Interface (NAPI) released (August 1996)

= Przemek Klosowski (NCNR) produced a first draft of the NeXus proposal drawing on -
ideas from both sources (October 1996)

= SINQ at PSI started writing NeXus files to store raw data (July 1997
= MLNSC at LANL started writing NeXus files to store raw data (summer 2001)
= NeXus International Advisory Committee (NIAC) formed and first meeting held at

(October.2003)
ing base classes (March — September 2004) S —
at PSI has created So5789 NeXu S, ~6oEENeitdata (October 7, 2004, 09:300

NSC at LANL has created ~35,000 NeXus files (October 2004)
= Second NIAC meeting held at PSI (October 2004)
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— Reduce need for local expertlse
R —— —
= Reduce number of conversion utilities

= Reduce redundant software development

= Increase cooperation in software -
development

ﬂf-ease-sophistication of visualization
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twar —
fease functionality off generic software
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~ = |t must be portable

r—r

= [t must be self-describing

= [t must be extensible

= [t must be flexible in data organization
t must e efficient inrdata storage
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Gulding Princloles of Nelus

|fferen"f:|e—y_E_§aoEJJmpJem entation

EFE‘I‘@W#G-@J-I-@*I-IQH-IW of structure
= Produce definitions of common instrumentation
= Facilitate automated plotting




Gulding Princloles of Nelus

= Allow ‘Tfe_reﬁﬂmpjementatlon "
Eﬁimv-ld-e-f-le%-bnﬂy of structure
= Produce definitions of common Instrumentation
= Facilitate automated plotting

= Remove the responsibility of low level parsing from gl
firle writer and reader

= Elexibility means that you cantput Whatever your want
|n the fiille, but not break my/ code for eading |t
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urrlrru rincioles of NeAus

Eirmtdeit%btttty of structure
= Produce definitions of common instrumentation
= Facilitate automated plotting

= Remove the responsibility ofi lew: level parsmg from gl
firle writer and reader

= Elexibility means that you cantput Whatever your want
|n the flle PDUL not break my/ code for eading |t
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e maest Important thing Is that evenedy agrees: O
a standard, net what It Is



IS 1T oz1seC I Of] myth]ng?
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_ - HlerarchlcaI'Data'Format (4 and 5) ;

— NXopen(filename,NXACC_ CREATE4,handle)
— NXopen(filename,NXACC_CREATES,handle)

= eXtensible Markup Language (in progress)
— NXopen(filename,NXACC_CREATEX,handle) .
- .
TTTER—
R,handle) -
— NXopen(filename, NXACC READ,handle)




Is It oaised on anyiring?

. 1SO8601 — date and time
i —
= VicStas — coordinate system

= Crystallograhic Information File (CIF) —
chemical composition and crystallographic
iInformation
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Where and how I1s NeXus
used? .
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SNS at ORNL
{_ NCNR at NIST s -
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=Astng rlDFE4/D tools

e

= -FUFLook ‘H’B%based plotter (’?’?’?)

H_

= Java HDF Viewer (NCSA)

= Scientific Data Browser — view data over the
web (NCSA)
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NEXNUSHESHINNEIsSHbibliilies

- - _NYErowse CT+toeI to—mteractlvely exploreNeXus files

-=""NXd|r — ClI"tool that lists contents of NeXus file and
convert selected portions to ASCI|

= NXtoDTD — Creates a definition file from an existing NeXus
file .

= NXtoXML — Writes an XML version of an existing NeXus
file

. nslate.— anything to NeXus converter NXvalid — GUl..
ﬁﬁ) interac' explore, plot, andwalidate’ Nexusifilesssss
ree Aty ree view of NeXus files

Xvalld GUI tool to view and validate NeXus files



Jools and Ultilities

acldit, suol — orograrns to zdd or sugiract gowder daiz 2l write files

I)rogr' 11 (SJJ Jﬂ)

: --——aﬁatﬂc-eami4ped— four circle diffractometer data anaIyS|s (SINQ) Te—
= BerSANS — data analysis for SANS through adapter (SINQ)

= [DANSE — Data-Analysis: Architecture for Neutron Scattering Experiments (CalTech)

= DAVE (future) - Data Analysis and Visualization Environment (NCNR)

= fit —home grown fitting program (SINQ)

=  GumTree — scientific workbench for instrument control (Bl)

= hdfb.sav and h5b.sav — browser for any 1D/2D/3D data saved in HDF (APS)

= |[SAW — Integrated Spectral Analysis \Workbench (IPNS)

= LAMP — Large Array Manipulation Program (ILL)

=  KUPLOT — General purpose plotting program (MLNSC)

= McStas — instrument modeling program (SINQ/ILL)

= Nathan — TOF data analysis for FOCUS (IDL based) (SINQ)

— NeXus datarserver, publish NeXus files on TCP/IP; read only_(SINQ.)!_,__._ﬂ
— inX (ILL) adap = 'EO cad CUS TOF files (SIN@

plished through NDS (SINQ)

. Ope?(SBeSn)le General purpose neutron and muon scattering data reduction and analysis
tool (ISI

= Redas — data analysis for Reflectometer, based on Scilab (SINQ)
= Scilab — general matlab like data analysis tool - with a NeXus interface for that (SINQ)
=  UDA and WIMDA — General purpose muon scattering analysis packages (ISIS)
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" What is happening with

NeXus? —
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Wtﬁe NeXus In‘E’eTTaflonal Advisory Committee is to supervise the aevelo‘pment and ——
maintenance of the NeXus common datai format for neutron, x-ray, and muon science.

e ——

This purpose include, but is not limited to, the following activities.

1. To establish policies concerning the definition, use, and promotion of the NeXus format
2. To ensure that the specification of the NeXus format is sufficiently complete and clear for its use in
the exchange and archival of neutron, x-ray, and muon data.
3, To receive and examine all proposed amendments and extensions to the NeXus format. In
particular, to ratify proposed instrument and group class definitions, to ensure that the data —

structures conform to the basic NeXus specification, and to ensure that the definitions of data
items are clear and unambiguous and conform to accepted scientific. usage.

4, To ensure that documentation of the NeXus format is sufficient, current, and available to potential
users both on the internet and in other forms.
S. To coordinate wit the developers of the NeXus Application Programming Interface to ensure that it

s, the use ofithe NeXus format in the neutron, x-ray, and muon communities, and to *d

ote other software development that willl benefit users of the NeXus Mgm
ooerdinate with etheroer ions that maintain and develepirelated data formats

aximum compatibilitys -




NIAC Mernoers
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~=_Stephen Cotrell, ISIS RAL
= Matthias Drochner, DIDO (FRJ-2) FZ-Juelich
Ron Ghosh, ILL
Andy Gotz, ESRF
Nick Hauser, Bl ANSTO -
Jason Hodges, SNS ORNL
Przemek Klosowski, NCNR NIST
= Mark Koennecke, PSI
ReterLink, FRM2 TUM

Peter Peterson SNS ORNL (executive secretary)
Thomas Proffen, MLNSC LANL



nstrument-=ditors

——— -

—wNieRGenTomatic NeUtron/X el Poelels Diffractometer (NXmond) — —

.= Monochromatic Neutron/X-ray Reflectometer (NXmononxref): Paul Kienzle, NCNR
—TaT

Vionochromatic:Neutron/X-ray: Single Crystal Diffractometer (NXmonenxscd)

Monochromatic Neutron/X-ray Small Angle Scattering Diffractometer
(NXmononxsas): Ron Ghosh, ILL

Monochromatic Neutron/X-ray Triple-Axis Spectrometer (NXmononxtas): Nick -
Maliszewskyj, NCNR NIST

Spin Echo: Robert Georgii, FRM2 TUM

Time-of-flight Direct-Geometry Spectrometer (NXtofndgs): Toby Perring, ISIS RAL

Time- of-fllght Inverse-Geometry Spectrometer (NXtofnigs): Martyn Bull, ISIS RAI;-‘
-Of-Flight PcT"dér lefractometer (NXtofnp




e O oS (HDF andA T —
= |Lack of [instrument] definitions
= “What if someone puts in bad information?”

= |nertia: “| already have somethingithat
WOrks”

witisraniunusable, ten year old standard
' (e Y tWareTjust to look at™
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NXuser

NXroot — NXen ry — NXil

sample

= NXenvironment
— NXsensor

NXinstrument
NXdata
NXmonitor
NXevent_data

NXprocess
= NXnote

NXtransIation

NXorientation
NXshape

=  NXnote

NXsource
NXmoderator
NXcrystal
NXdisk_chopper
NXfermi_chopper

NXvelocity selector —
NXguide -

NXcollimator

NXaperture

NXfilter

NXattenuator
INXpolarizer

NXmirror
NXdetector
NXbeam_stop
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= chemical formula ; = pressure . —
- =-concentration- = relative molecular mass
= density = sample orientation (UB)
= description = scattering length density
= electric field = stress field -
= magnetic field = temperature
= mass = unit cell

unlt cell class

o

preparation date



Corninectrng NAdz
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O‘né NXdet@Gtﬁr’fﬁ#each NXdata

m Relavant axes will be in NXdetector as well
(time-of-flight and counts) connecting
through linking -

e

E




= mime type
= original filename







!!! NXvalid

MNode

S F
= Ires2000.nxs
@ Bl Histogram1
I

:|Location
[Type

alidation Info
alidation File

Ircs3000.nxs—+Histograml—+data
MNXxdata

fhome, pfpeterson/ NxXvalid/valid/ NXentry.xml

Aftribute [

¢ |Mexus_wersion

13.2

Cell Info

_q 0 1 5 z z 4 -
- 4 L L 1 L L :gedyex {rl;’wj a:ul]
I 2 4 o 2 0 o 2
3 g 7 2 [N 4 2 Mutate
4 2 Z z 2 o 2 —
_ 5| 3 1 o 2 0 0 If_
= z 6 3 0 1 2
7 1 1 ] 2 0 1
g 2 E 1 o 0 5
9 1 o z z 1 1
_10 3 1 2 1 0 1
11 2 2 o 1 3 3
12 E] 1 E] 1 2 2
13 2 o 4 2 1 2
14 0 5 1 1 1 o
_15] z 1 1 1 5 o
1§ 1 1 z z 1 1
17 2 3 2 1 1 4
_1g 2 o 2 2 1 o
B 5 1 1 1 1 3
20 1 3 2 1 3 1
21 z z 4 1 1 o
22 E] 0 1 o 1 o
23 0 2 o 1 2 2
24 z Z 1 1 3 1~
<] [»]

&} cata
& -F LRMECS address Argonne, IL 6043
& ] ranitarl 2| affiliation Argonne National
- E monitor? “|ernail EOshorn@anl. gov
2 fax_number (G200 252-F777
© -§ sample :
file_name sysdscratchilres3
file_time 2000-08-23 10
“|telephone_number (B20) 252-9011
“|user Ray Oshaorn
File Options Help
Meutran Counts J [ aeay Eonteols
MNeutron Counts Defa :
|7
6.73E3— : v
Pointed At
|||[re3t7e.07a1)v 116642 ]
CMarer Dveday———
5EI— [ Edit
rAxs Oveday———
[ Edit
- || -selection Dverlay
= .
= (|

‘|| rAnnotation Dverlay
O

Panning Toul

Fi

Options

Help

Manitor Counts

7000

000
time_of_flight

9000 10000 11000 12000 12000

(1043

Monitor Counts

! 1 ! 1 ! 1 ! 1 ! 1
10.00 15.00 20.00 25.00 20.00
Time-of-Flight [microseconds] { 10432 )

4 |rVview Controls

[C] Function Controls

[¥] Show Pointed At
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— Print (or not) the value of
. —_— selected nodes

- |-0/+0

Number of array elements that

-l|--max-array [value] are printed

-t|--tree-mode <value> |Select the formatting of the tree

Select whether paths are write
with, names/classes 3

Mrinted

--printline <value> How data Is printed wrt tree

--path-mode <value>

--write-data <filename> | Select an output file to write data




— Anything to NeXus converter
~ = Uses an XML-based translation file to determine
where to get information from

= Additional information can be supplied in the
translation file directly

= CLI| to encourage batch usage

gfﬂple macro Ianguage (0] aIIow translatlng

gan alreaay read from NAPI ava|lable files and
portions of IPNS runfiles

-




More |rforerator)

NeXus homepage
http://www.nexus.anl.gov

S

Input on definitions. Visit tﬂe‘ SWiki at
b=/ Wiwweneutron.anl
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