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WHAT TO EXPECT HZB Helmholtz
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» FAIR Data Principles
« What metadata are required

« What metadata standards help us
« RDM approach at HZB IT
* Implementations
 What IT can offer &<-> What we need from the Scientists



FAIR DATA PRINCIPLES HZB Helmholtz
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EXCHANGE AND ARCHIVE

» Requirements described in FAIR Data Principles
 Findable, Accessible, Interoperable, Re-usable

* Prerequisite for data exchange:

« standardisation and usage on agreed conventions:
formats, vocabulary, units

 extensive metadata
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SEARCH, SORT, FILTER, QUERY, BROWSE

« Data catalogue vocabulary Structure search

» Bibliographic Metadata (DataCite) requests
» Disciplinary vocabulary

* Persistent identifiers browse linked data

* Linking research data, persons, instruments, software,
samples,... together

« Technologies search:

- Metadata catalogues based on SQL data bases, |* kev/value

: \ propositional logic
geometrical databases, JSON, ontologies + vector space model

* image search
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RE-USEABLE

PROVENANCE, PERMISSIONS/LICENSE, HOW TO OPEN

» Not disciplinary Trust the data you find
and know how to use it o T

- PREMIS ‘ _
architecture peripheral

Operating Software

Rights Statement
system driver

Assertion of right or

permission.
Software Software
I 1 application library
Object
— Agent
Discrete unit of information Envi p —
subject to digital preservation. nviranment Person, organization
Intellectual Entity, Representation, or software.
relationshipType: dependency

File, or Bitstream.
\ / relationshipSubType: requires
—

Event

An action that involves
an Object or an Agent
known to the system.
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OPEN, VIEW, UNDERSTAND, (RE-)USE, CHANGE, AUTOMATION

* What is required to use your experiment data for analysis?
 |s this enough information to understand your experiment?
* What else is required to simulate or reproduce the experiment?

» For light sources we can use NeXus
 For materials is it NOMADS?
« What else is relevant?



HOW DO WE GET THERE? HZB
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B2Share

PaN Materials
Open- community community
Aire
_ NeXus 77?7
DataCite search?

findability

ICAT interoperability

re-useability




PRINCIPLES OF HZB RDM HZB Helmholtz
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RE-USE INFORMATION, USE STANDARDS AND AUTOMATE COLLECTION

 Re-use information about data: collect static, not so static and
metadata about instruments and software

* Collect and share information about standards
» Automate collection as far as possible



WORKFLOW

Facility l .

e Instrument
scientist:
Instrument /
Software/
Methods/

eData
manager:
metadata
standards,
policies,
RDM tools

Project I -

registration

eProject:
admin.
Metadata,
selects
instruments,
methods

Project RDM . Experiment - Curation
planning

eSelection of o(Creation of eMerging of
Dataset in experiment planning +
instrument (meta)-data experiment
database (meta)-data
e Ingest of oCreation of
project preservation
specific related
information metadata
o(meta)data-
verification
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oDMS specific
metadata
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- all still prototypes and under
development

Instrument description

- Static instrument description
(NeXus using JSON Schema)

- Relations between components
and software

- File uploads for further

description

Instrument
database

NeXus
SRS NeXus JSON Schema .
Converter/Writer/Extractor JSON Editor
- Creates NeXus files from JSON - Used in all applications as - Reads JSON Schema application
using JSON Schema common format definitions or instruments
- Reads data from ASCII - Instrument descriptions and - Inserts initial data
(key/value, table, xml — with application definitions - Edits data
XPath) - Modular composition

- Writes to NeXus path
- Creates XML ingest files for ICAT
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INSTRUMENT DATABASE

"insertion_device": {
"name": "UE52",

"@short_name": "UE52"
},
"monochromator®™: {

"local_name":"PGM",

"energy": {

"min": 85,
"max": 1600,
"@units": "ey"

1,

Software

"type": "undulator X-ray Source",
"@NX_class": "NXinsertion_device",

Required metadata
standard, validation
information

Premis

Sonstiges (Dateien, verantwortliche Personen)

Datensatze
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Projekt/Proposal

Admin. data

related information 1




NEXUS WRITER |

[ PyDev Package Explorer 3 =S

v Eﬁ > nex2icat [metadata-utils master]
» B dist
b 1 log
* B} > nex2icat

b B3 icat_ingest

b HR nexus_json
b B = nexus_writer
* B3 > test
* B > config
* HE resources
+ {2 appDefs
€ NXxas-v1.0.0.json
* 3 UE52_NanoClusterTrap

€ instrumentjson
€ key_valueData json
€ tableDatajson

€} xmiData json

[& > application.conf

F] nexus2ingest_xm [F runner [P ingestTest

MXxas-

1 [DEFAULT]

2 level=Test

3 experiment=UE52 NanoClusterTrap

4 appDefs=NXxas-v1.08.0,NXreftof-v1.8.0
5

6
7
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NeXpy v0.10.10

File Edit Data View Magic Window Script Help
NeXus Data -
~ B Dy01Cp02_024
~ enkry
NXxas
comment
control
experiment_identifier
instrument 100
» detector1
detector2
detector3

time_of detector3:Nxdetector
 bype @long_name = 'reflectron time-of-flight mass spectrometer’
insertion_i @short_name = 'reftof'
monochro time_of_Fflight = int16(119x119989)

name type = 'reflectron time-of-flight mass spectrometer'
slitwidth T =

} source -
intensitylntegrationProcess

program_name 40
related_files
sample
start_time
» user

4

»

L

-

300

20
100

0 20000 40000 60000 80000 100000 120000
index_1

signal | x | y | projections options

00 + = B v @ «

Jupyter QtConsole 4.3.1

Python 3.6.7 (default, Oct 22 2018, 11:32:17)

Type 'copyright', 'credits' or 'license' for more information
IPython 6.5.0 -- An enhanced Interactive Python. Type '7?7' for help.
In [1]:
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NEXUS EDITOR

 Loads fixed values from
instrument database (to be implemented)
* Can be edited before measurement

Select schema Select initial values Restore to Default Disable/Enable Form ValidateForm m

UE52 Nanocluster Trap | @ = # properties

Basic Instrument sample Monitor User
title
start_time

experiment_identifier

Unique identifier for the experiment, defined by the facility, possibly linked to the proposals

experiment_description

Brief summary of the experiment, including key objectives.

definition

NXxas

id | string 7]

NXxas
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Select schema Select initial values Restore to Default Disable/Enable Form ValidateForm m

NXxas = # Properties
Basic  Instrument  sample  monitor
Instrument = # Properties

Basic Nxmonochromatol

Incoming Beam (NXdetector) Absorbed Beam (NXdetector)

NXmonochromator @  «# eroperties

Basic | Crystal Grating

Local name
PGM

local name of monochromator.

Energy ®

energy.

# Properties
min

85

1600
@units

o b

NX_class
NXmonochromator

NeXus class. Fixed value
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— <datasetParameter=
<stringValue>incoming beam</stringValue>
<dataset ref="Dataset 1'"/>
<type name="nxs/entry/instrument/detectorl/@long name"/>
</datasetParameter=

« RDMatDB project with HZDR - <datasetParameter=

<stringValue>xasl </stringValue>
<dataset ref="Dataset 1"/>

e N eXu S p at h S as p arameter <type name="nxs/entry/instrument/detectorl/@short_name"/>
</datasetParameter>
— <datasetParameter=>
names fO r ICAT <numericValue>3.385958474576271e-05</mumericValue>
<rangeBottom>2.7892e-05</rangeBottom>
Key WO rds <rangeTop>4.1027e-05</rangeTop>
<dataset ref="Dataset 1"/>
<type name="nxs/entry/instrument/detectorl/data" units="A",
N am eSpaceS </datasetParameter>
— <datasetParameter>
e NXS / <stringValue>photo diode</stringValue>

<dataset ref="Dataset 1'/>

<type name="nxs/entry/instrument/detectorl/type"/>
</datasetParameter=

— <datasetParameter=>

<stringValue>absorbed beam</stringValue>

<dataset ref="Dataset 1"/>

<type name="nxs/entry/instrument/detector2/@long name"/>
</datasetParameter>
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UE52 NANOCLUSTER TRAP

WORKFLOW FOR CREATING CONNECTION

A buttonin
What (meta)data LISE\M triggers
are produced?

Where to place

Converting ASCII
tables, XPATH,

workflow. Should

key/values and be used after end

i ? i .
them in NeXus: single column of beamtime.
. HIES
Analysis of used Implementa-
formats and Creation of tion of
metadata converter workflow

Discussion if Discussion of
Write recently writing NeXus or orkflow at
used format until converting la When to convert and

ingest to the ICAT?

new skripts for
Where is the data

IgorPro are

: stored?
written.
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HOW DO WE GET THERE? HZB
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DATA
RESEARCH MANAGEMENT

Development and
maintenance of knowledge
about RDM requirements:
Metadata, standards,
formats ...

Implementation of
requirements

Agreements on
metadata and formats
- Semantic and structure
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THANK YOU !
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