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Motivation
Trends identified: Possible impacts:
* Dedicated (community) registries for sensors = Add the instrument-PID to research outputs (like
— Metadata is heterogeneous journal articles, datasets, etc), this enables to reference

the instrument, which created the data

= Registries started to assign PIDs for their i
P ——— = |nstrument-PIDs can track the instruments of datasets

— Instrument PID: an emerging PID type
ging P = Instrument-PIDs can help to track the scientific output

of instruments

= Aggregation of metadata is possible (view dataset

Create a public service to describe see also metadata about the instrument, which
! generated the data)

register, and reference instruments

= PID Graphs: instruments could be an additional node in
the graph

May 07, 2024 Tibor Kalman // B2INST: Registration and Identification of Instruments 5
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©® | Search for instruments...

Q SEARCH

EUDAT
HELP  COMMUNITIES  REGISTER =~ CONTACT +JLogin
\
Register and publish your scientific instruments
T h e Search for scientific instruments or register as a user to register and publish your own instrument!

B2INST

service
'gister instrument

Latest instruments

Particle Size Analyzer Beckman LS 13 320 XR (EDYTEM CNRS)
(example)

5 May 2021 by Beckman Coulter

Expanded measurement range: 10 nm - 3,500 pm Laser diffraction plus
advanced Polarization Intensity Differential Scattering (PIDS) technology
enable high-resolution measurement & reporting of real dat

NanoclusterTrap (example)

19 Apr 2021 by Helmholtz-Zentrum Berlin flr Materialien und Energie
The Nanocluster Trap endstation at BESSY || combines a cryogenic linear
radio-frequency ion trap with an applied magnetic field for x-ray magnetic
circular dichroism studies of cold and size-selected

Login or Register

Register a new instrument

Uwitec Pilot 90 (EDYTEM CNRS) (example)
5 May 2021 by Uwitec Sampling Equipments
Interface sediment corer - diam 90mm id190 U-PILOT 90 (EDY)
https://www.cybercarotheque.fr/refoutil.php

Pilatus detector at MX station 14.1 (example)
19 Apr 2021 by DECTRIS
The Pilatus 6M pixel-detector at the MX station 14.1

Macromolecular Crystallography station 14.1 (example)

19 Apr 2021 by Helmholtz-Zentrum Berlin fur Materialien und Energie
The Macromolecular Crystallography (MX) group at the Helmholtz-
Zentrum Berlin (HZB) is operating three state-of-the-art synchrotron
beamlines for MX at BESSY Il in Berlin (Heinemann et al., 2003; Muel

More instruments ...

. Registration and Identification of Instruments

GWDG



B2INST: Some design principles

REST backend + graphical/web-Ul-based tool; based
on B2SHARE (Zenodo)

Designed to deal with the complex metadata
requirements of various communities.

Enables global and unique identification of
instruments.

Support various instrument types:

— measuring instruments, such as sensors used in
environmental science,

— DNA sequencers used in life sciences,
— microscopes used in medical domains
— and many more.

f‘iGWDG

Each instrument has its own landing page (public),
which:
— displays the basic data of the instrument record
(according to RDA PIDINST WG),
— but can include community specific metadata elements,
— possible to add files (like manuals, pictures, etc)

Authenticated users (SSO) can create new
instrument records or maintain the metadata

,,Publication” workflow

— Avrecord is initially created as a draft and then can be
published.

— Versioning

Search functionality
— Ul +API
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T B2INST - service to
’ reference, describe and
R coister (scientific

Instrument N .
Description ermo Scientific UltiMate InStrumentS C) system

Instrument
Name

Search fq

Q SEARCH

>

EUDAT
& tibor.kalman@gwdg.de ~

I Latest Version - Mar 9, 2023 ~ I

Versioning

Autosampler, low-pressure gradient proportioning ternary pump, thermostatted column compartment, DAD, Fluorimeter. Amino-acid analysis
S MetaboHUB
of plant extracts after derivation S . . f . D .
| y{ Po: 21T 1975/ccd38152-e963-4e85-935d-0d34e8f13b99 | iy I @ﬂmﬁ. cie nt ITIC Uomain

Persistent (Community)

— Identiﬁer Basic metadata

; Description Autosampler, low-pressure gradient proportioning ternary pumpl oocs » PIDINST White Paper » 4. PIDINST metadata schema

M - DAD, Fluorimeter. Amino-acid analysis of plant extracts after der|
pe——

L e

4. PIDINST metadata schema

allows to link resources rel -
information about the inst M e t a d a t a
' Owner Identifier Type DOI A— .
Currently, two variants of i i
Metadata -

. S Hes ! case, they would be registered as both,
~ Manufacturers Manufacturer Name T manufacturer would be the instance thy R D A WG O n Pl D | N S |
properties in the original P| Avas i

Model Identifier https://www.wikidata.org/
Model Identifier Type URL

Owners Owner Name Bordeaux Metabolome Fag
. Owner Contact bordeaux-metabolome®@i
Ba SI C Owner Identifier https://doi.org/10.15454/1

Identifier
The PID of the instrum
Handle or DOI in the calll Model
LandingPage
The URL of the landing

In the same way as O
manufacturerName, ma

Manufacturer Name Thermo Fisher Scientific

The name of the mode}
may be a brand name 3

Model Identifier https://www.thermofisher.
it may not have a modd
Model Identifier Type URL P Nalielcanbelobined both PIDs st

persistent identifier for

Furthermore, in the case of a complex instrument, it can make sense to issue PIDs for individual

such as an indh in a larger experimental station. In this case, the
relation between the complex instrument and its components should be established by creating
links between the respective PIDs.

Instrument Types Instrument Type Name Ultra high performance !

Instrument Type Identifier https://www.wikidata.org/

InstrumentType

The links established using this property are particuarly useful as they allow the automatic
that would apply to ins aggregation of a rich set of information about the instrument. Each Relatedldentifier needs to
schemes that are speci have subpropertie: ifierType and relationType to specify the type of the related PID

Resources applicable, it should be] and the type of the relation respectively.

textual description of 4
Alternateldentifier

Name Size

If the instrument instance is also registered elsewhere, aside from the persistent identifier,
Alternateldentifier is the place to store a reference to these register entries. Common use cases
are the serial number attributed by the manufacturer or inventory number used by the owner.
But also other instrument databases or access portals may hold an entry for the instrument that
should be referenced from the PIDINST metadata.

> & 2010-05-31_photo_UHPLC-Dionex_UltiMate-3000_MET-01-LC.jpg 45.74 KB

The subproperty ifierType needs to specify the kind of the alternate identifier.
Standardized values should be used where applicable. For serial and inventory numbers, the

values are seri and i Y
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- Q Search for instruments... Q SEARCH

EUDAT
HELP COMMUNITIES  REGISTER ~ CONTACT

) Login

# ~ RECORDS » NEW

Please login. A new instrument can only be registered by authenticated users.

Title

AWI BODC EISCAT EUDAT HZB ICOS

|
Zany
e
Allred-Wegener
in der Helmboltz-Cemeinchy

Community

HZB.... ICOS|E=

Create draft instrument

You can also update the data of an existing instrument by creating a new version of that instrument.
Search for the 'Create new version' button on the instrument's landing page.

ibor Kalman // B2INST: Registration and Identification of Instruments 10
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Supporting Communities

Schema Customization for Communities Schema Definition & Management
(next slide)

Information Modeling

Metadata / M Community
] Properties consultati :

© | Search for instruments. Q SEARCH

HELP COMMUNITIES ~ REGISTER  CONTACT +Jlogin

o
EUDAT

: [ \
Type Registry B2INST Discovery service

Community

Communities E b Extension

: (Community) :
- E|SCAT : a a a ,‘ Root Schema ,?
p— AWI BODC ; (PIDINST)

- -t e
AWI s BODC S s | PIDINST
e "7 S i~ schema

by i rtal)
t scatter radar data seuch (po
” hic Data Centre Incoheren Schema: nstrument - Discovery
itute British Oceanograp  generation registration ()
a Alfred Wegener Institu T yoe O idation
W Registration )

ICOS
HZB
EUDAT ICOSE; epIC PID Service
> "
tion
ated Carbon Observa

o = ntrum Berlin Integr .

The big EUDAT community- gsz tfolr il
i e
v if no other 1 sui
community |

you
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FAIRify Instruments...

= FAIRify information on instrument by
— registering its metadata and
— assigning the instrument a PID
= Instruments are non-digital objects.
* The challenge:
— how to FAIRify non-digital objects
— and make these discoverable

=>» B2INST offers this information as digital

representations making the information
discoverable when PIDs are assigned.

Type R;zgistry ) TypeAPI

Community
Schema #1

J

07

D f
Schema:

Type - generation

Registration - validation

) ()

B2INST

Extension
(Community)

Root Schema
(PIDINST)

Instrument
registration

Discovery service

— 2

- Search (portal)
- Discovery

(..))

|

PID registration
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gister a new instrument

ﬁGWDG

Basic fields

Community EUDAT
EUDAT
Name * [ Demo Instrument ]
Description [ J
Owners * Owner Name * [ |
Manufacturers * Manufacturer Name * l | ]
Instrument Types Instrument Type Name * [ |
Measured Variables [ ]

Open Access True

Landing Page * ]

Instrument Identifier * Instrument Identifier Type [ Handle v
*

Instrument Identifier [ 21.T11975/c3e76f59-863d-48ea-bcf2-5e2cc38ee2b7
Value *

15



dditional elements: éhGWDG

munity Metadata + Files

MetaboHUB Metadata

Location Information Address [ ]
Location name [ ]
Software information Software name [ ] ‘
Software URL [ J
Software version [ J
72 “
Add resources ! i
1
1
! Drop files here, or click to select files :
1 1
1 1
Y ChooseFiles == === === === e @ ;e e e e e e e e e e e e m e e m e m——— - <!

d.& Add B2DROP resources

~ Submit draft for publication
When the draft is published it will be assigned a PID and a DOI, making it publicly citable. Please note that the published
instrument's files can no longer be modified by its owner.

« The draft is up to date X Discard Changes

16



Metadata Schema

EUDAT Metadata Schema Documentation

Overview and constraints of EUDAT Instrument metadata elements

The EUDAT Instrument metadata schema is based on the outcome of the Research Data Alliance (RDA) working group Persistent Identification of
Instruments WG (PIDINST WG).

The following table lists the metadata elements as it was endorsed by the Version 1.0 of the PIDINST schema.

D Property Obligation Occ Definition Allowed values, constraints, remarks
1 Identifier M 1 Unique string that identifies the instrument instance
1.1 identifierType M 1 Type of the identifier [#identtype]_
2 SchemaVersion M 1 Version number of the PIDINST schema used in this Fixed value
record
3 LandingPage M 1 A landing page that the identifier resolves to URL
4 Name M 1 Name by which the instrument instance is known Free text
5 Owner M 1-n Institution(s) responsible for the management of the

instrument. This may include the legal owner, the
operator, or an institute providing access to the

instrument.
5.1 ownerName M 1 Full name of the owner Free text
5.2 ownerContact o] 01 Contact address of the owner Electronic mail address

ownerldentifier Identifier used to identify the owner Free text, should be a globally unique

#hGWDG
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GO TO EUDAT WEBSITE

%Ry
EUDAT

A | Repositories /| IVOA

DATA CATALOGUE  REPOSITORIES PROJECTS ABOUT-

IVOA

The Virtual Observatory (VO) is
a network of astronomical data
centres offering access to hundr
eds of millions of datasets and h
undreds of billions of object rec

ords, held...

read more

Followers Datasets

0 1

Spatial Coverage v

© OpenStreetMap

contributors.
Temporal Coverage v
Publication Year v
Repositories v
Projects v
Keywords v
Creator v
Instrument ~

Filter | (o1 3)

2.2m MPG telescope at La Silla

72cm Walz Reflector )

Bruce Double Astrograph, https

o Datasets @ About

Search datasets... l Q

1 dataset found Orderby: [Relevance 4|

Instrument:
Calar Alto 1.23m Cassegrain, https:/hdl.handle.net/21.T11975/6447eba9-caa4-4edf-a050-

3ebf11b9609d X

HDAP - | g Digitized A Plates
Scans of plates kept at Landessternwarte Heidelberg-Kénigstuhl. They were obtained at location,
at the German-Spanish Astronomical Center (Calar Alto Observatory), Spain, and at...

Calar Alto 1.23m C:
hdl.handle.net/21.T
caa4-4edf-a050-3

.

#hG

WDG
B2FIND

18



¥B2INST and its harvesting API

¥ Open Archives Initiative Protocol for

Metadata Harvesting (OAI-PMH) API has
been used in B2INST

? The instrument metadata is exposed to

other services in a structured manner

9 so that the other services can make
requests to the OAI-PMH API to harvest all
the metadata related to the instruments.

One of the key advantages of the OAI-PMH
is its simplicity. The protocol is based on
the HTTP protocol and uses a small set of
verbs and nouns to define the metadata
harvesting operations.

GWDG

We adapted the record serializers in B2INST to

support the following metadata formats via
the OAI-PMH API:

— Dublin Core (OAI-DC)

— EUDAT Core

— EUDAT Extended

— DataCite
Our record serializers were implemented in a
way that they are able to expose the following

metadata fields for the registered instruments
(as shown on Figure XXX):

— Title, Description and Date

— Resource Identifier (as Handle PID),

— Resource Identifier (as URL to the backend API),
— b2rec internal format

— Rights management
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OAI-PMH record (ListRecord) in B2l

OAIl Record: oai:b2inst-test.gwdg.de:b2rec/4717b241339b4daeb3ad15672d4fc28a

OAIl Record Header
OAI Identifier oai:b2inst-test.gwdg.de:b2rec/4717b241339b4daeb3ad15672d4fc28a |oai_dc||formats
Datestamp 2023-03-09T13:31:36Z
setSpec 69ea278d-457c-48b4-8904-74019037672b |identifiers| | Records |

Dublin Core Metadata (oai_dc)
Date 2023-03-09T13:31:36.631015+00:00

Description Autosampler, low-pressure gradient proportioning ternary pump, thermostatted column compartment, DAD, Fluorimeter. Amino-acid analysis
of plant extracts after derivation

Resource Identifier http://hdl.handle.net/21.T11975/ccd38152-e963-4e85-935d-0d34e8f13b99
Resource Identifier https://b2inst-test.gwdg.de/api/records/4717b241339b4daeb3ad15672d4fc28a
Resource Identifier oai:b2inst-test.gwdg.de:b2rec/4717b241339b4daeb3ad15672d4fc28a

Rights Management info:eu-repo/semantics/openAccess

Title Thermo Scientific UltiMate 3000 ultra-high-pressure liquid chromatography (UHPLC) system

May 07, 2024 Tibor Kalman // B2INST: Registration and Identification of Instruments 20
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EUDAT Dota Infrastructure

I W Collaborative The EUDAT members ﬁGWDG

~ The CDI members oo 20

Generic, Integrated Service Providers S g —
@ CSC- 1T Center for Science (CSC) - FI #'.GWDG @ oo Deic SmnJic— EUDAT + ﬁ‘ '{HE Cyrrus
@ CINECA, Consortium of universities (CINECA) - IT .‘.’.: . oo csc Fraaneere NSHTUTE
@® Barcelona Supercomputing Center (BSC) - ES CLARIN '
@ Science and Technology Facilities Council (STFC) - UK . PR
© SURFsaraBv (SURFsara)— NL ﬁ;~ﬁ§__ o tqﬂc-r
@ Karlsruhe Institute of Technology (KIT) - DE \
@ MaxPlanck Computing and Data Facility (MPCDF) - DE oy o B
@ Cines - National Computing Center for Higher Education (CINES) - FR h@g ~ )
@ Greek Research and Technology Network S.A. (GRNET) - GR R o
® Jiilich Research Centre (JULICH) - DE °
® Institute of Bioorganic Chermnistry Polish Academny of Sdences (IBCH PAS) - PL @ A gro w,n g n efwork Of
® TheCyprus Institute- GR !) JOLICA
fiug 29 European research
Generic, Interoperable Service Providers $CCFE . .
o - organisations, data and
@ Data Archiving and Networked Services (DANS) - N -
® oo sk computing centres from
© Swedish National Infrastructure for Computing (SNIC) - SE
@ University of Edinburgh — UK 1 6 f ~
©® Danish elnfrastructure Cooperation (DelC)-DK m C o u n r’es
@ The National Scientific Computing Unit of the Foundation for Science and
Technology (FCTIFCCN) - PT
@ Gesellschaft fiir wissenschaftliche Datenverarbeitung mbH Géttingen (IT
(GWDG) - DE f—r
© T4ihnovations-CZ
@ Trust-IT Services- IT @) .
o4

Thematic, Integrated Service Providers Z CERFACS

o s 1 e 4

a @ German Climate Computing Centre (DKRZ) - DE
: @ University College of London (UCL) - UK
<
(=]
: - . ]
Y Thematic, Interoperable Service Providers FCT = .
o
o European Organization for Nuclear Research (CERN) - INT E—u—c.a:.ma-.‘ MPCDF ::AAX PLANCK i
i OMPUTING & Trust-IT Services e T
Cutham Centre for Fusion Energy (CCFE) - UK DitA EAcirey 3’1 o diaiie) 7 & kel Ty Sevemszry

= ————
CLARIN-ERIC - NL — S 22

European Center in Research and Advanced Training on Scientific
Computing (CERFACS) - FR

(1]

[2]

@ Meertens Institute (MEERTENS) - NL (@""‘“‘..._-.
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IR Collaborative

EUDAT Dota Infrastructure

SowOIEZACCESS

osy JECDROED

oo B2FIND

{ee0) B2SHARE

Store and Publish Research Data

@@ _BISAFE

Replicate Research Data Safely

(I‘Iﬁ‘ BZHANDLE

(000 B2STAGE

Get Data to Computation

oo B2NOTE

Data

# Metadata
. mm credentials

Data discovery

Data access & sharing

Data management &

preservation BZHAN DLE
Persistently identify
and access data

11

User
management

B2ACCESS

Authenticate and authorise

B2NOTE

Annotate
datasets

1

The EUDAT Service Suite

B2FIND
Use metadata to
discover data

B2SHARE B2DROP

Store and publish /=== Exchange data g T3

ﬁ research data : / securily :l'
-

o

1

BZSAFE — B2STAGE

Use policies to l' - Move data

manage data -’ \ - across EUDAT
N

1t

ﬁGWDG

External domain
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