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Instrument vs. Simulation <HMC>
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Simulation: Digital Object

Beamlme Real World Object

Data : .
curation Simulation
urati
repository
~ g instrument
¢?xml version="1.8" encoding="UTF-8" 2>

@ absorbed_beam Get instrument information e

~ @l begm“?e‘ '-T ¢version>1.0</version>
24 Crystal tbeamline>

24 Crystal_1
<object name="Dipole" type="Dipole">»

» 4 Dipole
2a Slit ¢ e uS <param id="numberRays" enabled="T">58808</f
<param id="sourcelWidth” enabled="T"»B.865</
ﬁ

» Za Shit_1
2 incoming_beam <param id="sourceHeight" enabled="T"»0.04</
» €A monochromator
e A NeXus _ o
RayUl configuration file

@ source instrumentation




METADATA

| HELMHOLTZ
COLLABORATION

Instrument vs. Simulation <HMC>
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Beamline: Real World Object Simulation: Digital Object

Data : .
curation Simulation
urati
repository
~ g instrument
¢?xml version="1.8" encoding="UTF-8" 2>

€a absorbed_bear Get instrument information Aabo
~ @ bearmline l-T ¢version>1.0</version>
24 Crystal tbeamline>
24 Crystal_1

Za Dipole <object name="Dipole"” type="Dipole”>»

Za Siit Nex us <param id="numberRays" enabled="T"»58080</f
Za Shit_1 — <param id="sourcelWidth” enabled="T"»B.865</
2 incoming_beam —) . . . <param id="sourceHeight" enabled="T"»0.04</
€a monochromator NeXus Create RayUl configuration file

B e RayUl configuration file
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Instrumentation Metadata 'HMC

Assign component's class: Ray type vs. NX_class

~ @ instrurment “ | | Object Attribute Info  General Object Info
« @ bearnline RayUl configuration file
2 M4 Attribute Creation Qrder:
£ M5 |Creahon Order Tracked and Indexed <object name="51it Horizontal" type="Slit">»
Number of aftributes = 4 Addlattribute | | Delete Attribute <param id="geometricalShape" comment="recta e"” enabled="T">B</param>

24 Prermirror_M2 <param id="totalWidth" enabled="T"»>3</param>

« & Slit_Horizontal Name Array Size  Value[B0](... <panam %3=::t°talHiéght” e 20  hanem Led="T">8</
T Ravl| pararmeters <param id="centralBeamstop” comment="none" end@led= *B</param>
iE,.a )’. =R NX_class Scalar hsiit <param id="totalWidthStop" enabled="F">28</parfgm>
= aIlgnmentError Ray_preceding Scalar enfryfinstrurnent/beamline/pgm <param id="totalHeightStop" enabled="F">1</parfn>
£ azimuthalAngle Ray_type Scalar SJit <param id="distancePreceding” enabled="T">28668/param>
Ei centralBearnstop - <param id="azimuthalAngle"” enabled="T">@</paraf>
B distancePrecedin Ray_verswm Scalar 11 <param id="alignmentError"” comment="No" enableg="T">1</param>
=4 X 9 <param id="translationXerror" enabled= ram>
geometricalShape <param id="translationYerror" enabled= pram>
4 rotation>error <param id="translationZerror" enabled=
s rotatioryerror <param
¥ rotationZ <param
5410 ElIOh. ser <param id="rotationZerror"” enabled="F">@</pajfam>
£ totalHeight <param id="worldPosition"” enabled="F">
i fotalHeightStop <x>-718.279< /x>
totalwidth
totalidthStop
translation:error
y franslation™error
s TranslationZerror
& worldPosition
B worldXdirection
£ worldYdirection
& worldZdirection il
2| depends_on | B oo
€4 transformations Table Import/Export Data Data Display
- o lid
B y_gap
€4 Slit_Vertical O-based
s Gaml Json
€4 pgm
»Zaud9_2

mapping
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Assign NeXus term: Ray parameter vs. NeXus field

~ @ instrurment “ | | Object Attribute Info  General Object Info
~ @ beamine RayUl configuration file
2 M4 Attribute Creation Qrder:
£ M5 |Creahon Order Tracked and Indexed <object name="51it Horizontal" type="Slit">»
Number of aftributes = 4 Addlattribute | | Delete Attribute <param id="geometricalShape" comment="rectangle” enabled="T">B</param>

24 Premirror_t2 <param id="totalWidth" enabled="T"»>3</param>
~ @ 3lit_Horizontal Mame Array Size  Value[BO]( ) <param i ight" enabled-"T">28</param>

T Ravll| parameters <param id=" Beamstop” comment="none" enabled="T"»8</param>

iE,.a )’. =R NX_class Scalar hsiit <param id thStop"” enabled="F">28</param>»

= alignrentError Ray_preceding Scalar entryfinstrument/beamline/pgm <param i lightStop” enabled="F"»1</param>
£ azimuthalangle Ray_type Scalar St <param i EPreceding” enabled="T">2888</param>
%ﬁcenfra\Beamstop . <param i blAngle” enabled="T">8</param>
B distancePrecedin Ray_verswm Scalar 11 <param i tError” comment="No" enabled="T">1</param>
=4 9 <param i ionXerror” enabled="F">8</param>

geometricalShape <param i ionYerror" enabled="F"»8</param>
4 rotation>error <param id=" ionZerror" enabled="F"»8</param>
! rotationyerror <param id="rotatifhXerror" enabled="F">8</param>
~ rotationZ <param id="rotatifhYerror" enabled="F">@8</param>
il ElIOh. Sror <param id="rotatihZerror"” enabled="F">@</param>»
Ea totalHeight <param id="worldPlsition” enabled="F">
| fotalHeightStop <x>-718.279</x)
totalidth
totalidthStop

translationerror

4 translation™error

y translationerror

[E& worldPosition

[E& worldxdirection

& worldYdirection

& worldZdirection i
depends_on | B oo

€4 transformatipns Table Import/Export Data Data Display

B x_gap
B y_gap
24 Slit_Vertical
s Zaml
A pgm
»Cau49_2
2y rnotors

json
mapping
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Include current instrument state: Ray parameter vs. motor value

~ @ instrurment e Object Attribute Info  General Object Info
~ i@ beamline
a4 Aftribute Creation Order: | Creation Order Tracked and Indexed
Za MB
24 Prermirror_M2
~ @ Slit_Horizortal Mame Array Size Value[BO][..)
~ @ Rayl|_parameters NX_class Scalar Mxslit
£ alignmentError Ray_preceding Scalar entryfinstrurnent/beamline/pgm
S azimuthalAngle Ray_type Scalar Slit
& centralBeamstop Ray_version  Scalar 11
[ distancePreceding
geometricalShape
4 rotationxerror
i rotationverror
= rotationZerror
£ totalHeight
i fotalHeightStop
totalwidth
totalidthStop
translationerror
4 translation™error
y translationerror
= worldPosition
= worldxdirection
& worldYdirection
B worldZdirection ol i
depends_on e

Nurnber of affributes = 4 Add Attribute | | Delete Aftrioute

€4 transformations Table Import/Export Data Data Display

B« _gap
By gap i
€4 Slit_Vertical U-based
2l
2 pgm _J_—J
= cm
2 motors

RayUl configuration file

<object name="51it Horizontal" type="Slit">»
<param id="geometricalShape" comment="rectangle" enabled="T">B</param>
<param id="totalWidth" enabled="T">3</param>
<param i totalHeight" enabled="T"»28</param:
<param i centralBeamstop” comment="none" enabled="T"»8</param>
<param i totallWidthStop"” enabled="F">28</param>»
<param i totalHeightStop" enabled="F">1</param>»
<param i distancePreceding” enabled="T">2086</param>
<param i azimuthalAngle™ enabled="T">@</param>
<param i alignmentError” comment="No" enabled="T">1</param>
<param i translationXerror” enabled="F">8</param>
<param i translationYerror" enabled="F"»8</param>
<param i translationZerror” enabled="F"»8</param>
<param i rotationXerror” enabled="F">8</param>»
<param i rotationYerror" enabled="F">@8</param>
<param i rotationZerror” enabled="F">@</param>
<param i orldPosition” enabled="F"»
<x>-718.JW79< /x>
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Include instrument geometry (...and shape)

« @ instrurnent e Object Attribute Info  General Object Info
~ g beamline

a4 Aftribute Creation Order: | Creation Order Tracked and Indexed

M5
E:Premmr Mo Nurnber of affributes = 4 Add Attribute | | Delete Aftrioute

~ @ Slit_Horizortal Mame Array Size Value[BO][..)
@ RayUl_parameters NX_class Scalar Mxslit

i alignmentError Ray_preceding Scalar entrylinstrumert/bearnlinefpgm L
4 azimuthalAngle Ray_type Scalar Slit

£d coniiral Bearnsiop Ray_version  Scalar 11
distancePreceding

[ geometricalShape
24 rotationXerror
I rotation™errar
24 rotationZerror
2 totalHeight
4 totalHeightStop
[ totalwidth
totalidthStop
[ translationxerrar
[E4 translationerror
[E4 translationZerror
4 worldPosition
£ worldXdirection
[ worldYdirection
4 worldZdirection
Bl depends_on
24 transformations _
B _gap
& y_gap ]tisﬂ
22 Slit_Vertical O-based
il .
cian o NeXus Constructor (https://github.com/ess-dmsc/nexus-constructor)
Cauda_2 0 191018...
2 motors =TT




Summary: NeXus File Pipeline @ HZB HMC> |5,
_ A — E NeXus File Pipeline Prototype:
Experimental . .
Team : PoE O RCID * NeXus file creation based on h5py

— B R T ................................................................ . * Heterogenous software landscape: external service
: Data HZB * Independent of instrument operation

Processing epository R Regular updates

v  Connection to additional sources, e.g.
L onook am| NeXus File * Proposal system
~L-oghoo @m| Creation . ORCID

Current Work (---):
* Connection of instrument to NeXus file creation

» ICAT repository ingestion

» Keycloak for non-HZB user access

Instrument -« Instrumentation from simulation configuration files
Control Simulation

..................................................................................................................................................................




