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URIS: The Ukrainian National CRIS Ecosystem

A national infrastructure for research information management, visibility and interoperability
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% URIS (NAUKA) is the national Ukrainian CRIS platform

CORE ENTITIES ALREADY INTEGRATED IN URIS
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Scientific Instruments
A CRIS Blind Spot

Scientific instruments are not yet sufficiently
represented as interoperable metadata
entities within URIS.

Current limitations

@ Fragmented inventories across institutions and systems
Heterogeneous metadata formats and standards
Limited FAIR interoperability

Weak or missing PID integration

ONONONO

Lack of standardized information on
condition, location and access

T " — — — — — — — — — — — — —

Integrating scientific instruments into URIS is essential to achieve a complete, interoperable
and FAIR national CRIS ecosystem that supports research and innovation.
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Scientific Instruments: A CRIS Blind Spot

Critical research infrastructure remains insufficiently represented in national CRIS

WHY INSTRUMENTS MATTER

S Essential for research
- Enable scientific discovery

and innovation

High-value assets

I] n D Significant investment,
maintenance and expertise

Shared and mobile

Used across institutions
and research communities

Strategic for policy

Important for reporting,
planning and resource allocation

Vulnerable in crisis

At risk of damage, relocation
or loss of functionality

©

WHERE INSTRUMENTS FIT IN CRIS
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| Scientific Instruments
' Not yet fully integrated

' as interoperable metadata

| entities within URIS
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KEY INTEGRATION GAPS

Fragmented inventories
Information dispersed across institutions,
systems and local spreadsheets

Heterogeneous metadata

Different formats and standards,
lack of common data model

Limited FAIR interoperability

Inconsistent identifiers, vocabularies
and metadata quality

Weak PID integration
Instruments rarely have persistent
identifiers or resolvable records

Missing operational context

Condition, location, access and
availability often unknown

©
(%)
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As a result: instruments are hard to find,
assess, access and reuse.

Closing this gap is essential for building a complete, interoperable and FAIR research information
ecosystem in Ukraine and beyond.
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Regional scientific centres /
infrastructure hubs

Research Infrastructure Landscape in Ukraine

Scientific centres, national heritage facilities and disrupted infrastructure regions

Disrupted infrastructure regions

Scientific facilities classified
as national heritage

URIS coordination and
aggregation layer

ONp ON _

- =% Relocation and redistribution
of research infrastructure

O L T W . ® Kharkiv

N o
e
URIS i i
KEY FACTS
coordination
and aggregation 3 5cy research infrastructure
0 disrupted or damaged
6 3 shared equipment centres
lost or inaccessible
@ The map reflects the distribution of 1 47 smen:!flc ff;'l't_'tes classified
research infrastructure, national heritage R
facilities and areas where infrastructure No harmonized national
has been disrupted or relocated since 2022. instrument registry
Instrument-level metadata visibility
remains fragmented and incomplete. Distributed and heterogeneous
% / metadata practices
N J

Sources: MESU, NAS of Ukraine, National Heritage Register, URIS, open data
Data as of: May 2024
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Metadata Fragmentation and Governance Gaps

Research infrastructure metadata in Ukraine is distributed, inconsistent and not machine-interoperable

————
l/‘ V

lack stable digital identifiers and data sharing

x ) Challenges for reporting

Weak interoperability and decision-making

Data cannot be integrated, shared

n Multiple parallel sources « Different formats « Inconsistent content « No synchronization = |
or reused across systems

No unified data model « No persistent identifiers « No machine-readable structure @ Reduced readiness for recovery

and resilience planning

aRE= i R ) KEY PROBLEMS .’ ‘.
SOURCES OF INSTRUMENT AND INFRASTRUCTURE METADATA | !
s |
_ | Heterogeneous formats | As a Result :
Local Spreadsheets Documents Websites Unstructured Different structures and vocabularies : , |
: : i = S ! Research infrastructure n
inventories and files and reports and pages communication across institutions . : i |
| remains poorly visible, n
| . sppe
T Cackiof Rarmonizatian ' hard to discover, difficult |
. No common metadata standards : to manage and impossible ;
@ or controlled vocabularies | to analyze at national level. |
. : I I
o s et S i e S 4
W No update cycles = R E
Metadata is not regularly reviewed : ® b V'S.' ,'.'ty Chlalbllo I
i | and capabilities |
- . . or synchronized \ |
* Departmental lists » Excel / Google Sheets « Word / PDF reports ~ * Institutional websites ¢ Emails ‘ : B : ./;(\ ik atfiintiise of radolicas :
» Laboratory registers =« Different templates  « Project documentation e« Project pages » Messengers No persistent identifiers : 5 :
« Ad-hoc records « No version control ~  Static snapshots « Unstructured content  « Personal notes E Instruments, institutions and projects | @ Barriers to collaboration l
|
I
| |
| |
| |
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| |
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CJ’ Fragmented and inconsistent metadata practices prevent Ukraine from building a complete,
interoperable and FAIR research infrastructure ecosystem.
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Project Overview

Building a FAIR Metadata Mapping Model for Scientific Instruments in URIS

This project aims to develop and pilot a FAIR-compliant, CRIS-integrated metadata model
for scientific instruments in Ukraine and enhance interoperability within URIS.

3 R
THE CHALLENGE
Scientific instrument metadata in Ukraine

is fragmented, inconsistent and stored in
multiple formats across institutions. '

"= e

©

Project Objective

WHAT WE WILL DELIVER

Develop a FAIR-compliant,
CRIS-integrated metadata model

FAIR metadata model for scientific instruments
JSON format for interoperability and machine

l

OO

(%) Heterogeneous formats and vocabularies i . egs s
S 9 S - for scientific instruments « readability
%) Lack of harmonization and update cycles ‘ . H :
oz s : in Ukraine. ; () Pilot launched on the base of URIS
(%) No persistent identifiers or machine-readable , , ] i A
Aieties ; ‘ () Pilot with registration of 5 institutions
e . . - Thfe model.wnll support dnso?very, assessment, and 60-100 instruments
Limited visibility and poor discoverability integration .and. retfse of instrument data (%) Governance and workflow recommendations
) Weak interoperability and data reuse AgREsntilitoRe nd /e () Roadmap for CRIS integration and scaling
% F N J
OUR APPROACH
1. Assess 2. Analyze 3. Develop 4. Validate
Map the current landscape of . o%o Engage with stakeholders to - Design and implementa FAR 3. Validate the model with users,
instrument inventories, metadata (o= understand needs, workflows, metedata schema in JSON refine based on feedback and
practices and CRIS integration challenges and requirements form;t Zhgne: w:th. (;RIS " prepare recommendations for
across Ukraine. for a shared model. Ssancarus and.Jesbit (y 21puot integration and governance.
on the base of URIS.
“
Y1 Duration @ Logation . /A Host Institution @ Fu.n.dlng .
§ § :'; 2026 - 2027 Germany 2 Ukraine ; Al T8 - Open Science Lab Philipp Schwartz Initiative .
collaboration (Alexander von Humboldt Foundation)

y,

(c)/’ The project will contribute to building a FAIR, interoperable and resilient research infrastructure ecosystem in Ukraine,
aligning with European and global best practices in research information management.
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Research Design and Implementation Workflow

A phased approach from ecosystem assessment to FAIR metadata model development
and pilot integration in URIS.

...0. v..—). ......................................... ....e. ........................................... ._’. .......................................... .e... ...................................... .q. ........................................ .a. .............................................

Landscape Assessment Stakeholder & Workflow Analysis FAIR Metadata Model Design Pilot Integration in URIS

Mapping the current state Understanding needs and constraints From requirements to architecture Testing, validating and refining

 Policy and strategic » Semi-structured interviews « Alignment with CERIF model _ I
document analysis (data managers, researchers, + Comparison with MERIL and * Pilot with 5 institutions
Institutional reports || [] !l admins) ‘ { }H other schemas * 60-100 scientific instruments
and public sources 0759  Metadata records in JSON format

Institutional workflows

» JSON schema development
(R ; JSON
* Stakeholder survey D& analysis 22 « Persistent Identifier (PID) « Integration and interoperability
(research institutions) » Governance and policy strategy testing
* Metadata inventory constraints + Validation rules and controlled * Feedback collection and refinement
mapping » Stakeholder requirements vocabularies « Evaluation of FAIR compliance
* Infrastructure and gathering « FAIRness and interoperability and data quality
system mapping » Use cases and pain points mapping
OUTPUT 00 OUTPUT OUTPUT N OUTPUT
Q Typology of metadata gaps C-Qj Minimal viable metadata set FAIR metadata architecture 0 CRIS-ready pilot infrastructure
and infrastructure challenges and functional requirements in JSON format LoV running on the basis of URIS

Assess O Analyze Structure < Integrate
Q Understand the > C.QQ% Identify needs > Design the metadata > =k Pilot, validate and
landscape and workflows architecture WA, refine in URIS
io ° Duration £ Host Institution OO ZI.lOt Tc,co'pe % / S :‘;Od‘il Fo;n?at ::!:Ot r latfo':md
288 2026 - 2027 [[ TIB = Open Science Lab () institutions eveloped in ilot launche

60-100 instruments JSON format on the basis of URIS
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Existing Infrastructure Module in URIS: Foundation for Extension

From infrastructure registry to FAIR, instrument-level metadata

Existing Functionality

@ U = N Science in Ukraine International cooperation Registers < ukp Yeiatn
P . e : * Infrastructure discovery and search * Equipment and infrastructure registration
Scientists Institutions Publications Projects j "y .
* Institutional visibility and representation * Infrastructure categories and basic metadata
E.g.. Microscope
Current Limitations
g gt i bovakor ot Babich L.G., Shlykov S.G., Bavelska-Somak A.O., Zagoruiko A.G., Horid'ko T.M., * Limited instrument-level granularity * No standardized PID strategy
[] Products 1244 Kosiakova H.V., Hula N.M., Kosterin S.0. Extramitochondrial ATP as [Ca2+]m and
O cardiolipin content regulator. BBA - Biomembranes 2023. V.1865. N8 Article... » Weak FAIR interoperability « Limited metadata harmonization
Service 583
Type of I City nstitution * Missing machine-readable structure + Insufficient for CRIS integration
[ scientific equipment 428 Products Kyiv Palladin Institute of
iochemistry
[] Area 121 froe
D Scientific resource 1114 1 i N
A.Rayevsky, M.Platonov, B.Elijah, D.Volochnyuk, T.Veklich, S.Cherenok, R.Rodik, Pro;ect Contrlbutlon
V.Kalchenko, S.Kosterin, Molecular Informatics2025, 44, €202400200.
The year of manufacture of scientific equipment The project extends the current URIS infrastructure module toward:
Type of Ri City Institution ) : .
[ 201 9 Products Kyiv Palladin Institute of * FAIR metadata architecture * PID-enabled integration
[J 2010 6 Bochemiey + JSON-based interoperability « Machine-readable instrument records
@ @ URIS provides a strong foundation. Infrastructure Registry ~~ . FAIR Metadata Layer CRIS-Integrated
A ; 5, e { \ : : Instrument Ecosystem
Our project builds the missing Current URIS module S @ | Projectextension = ....... - ?i
FAIR. machine-readable | ayer for Discovery, basic metadata, c /  JSON schema, PID, harmonized Interoperable, resilient
] ' = institutional visibility W and machine-readable metadata and data-driven research
scientific instruments. infrastructure
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From Policy Gaps to Metadata Requirements

A multi-stage, evidence-based approach to define FAIR metadata for scientific instruments in CRIS ecosystems

POLICY & INFRASTRUCTURE

ANALYSIS

Analysis of policy documents,
research infrastructure (RI)
reports and FAIR policy
frameworks to identify key
gaps related to instruments.

¢ Fragmented and inconsistent metadata

e Missing persistent identifiers for instruments

¢ Weak interoperability and data exchange

¢ Limited operational and governance data

¢ Inconsistent documentation of condition,
location and accessibility

O Sources: European policies (FAIR, EOSC, ERA),
Rl roadmaps, national regulations, guidelines

@ STAKEHOLDER SURVEY

National survey of researchers,
administrators, IT specialists
and laboratory managers

to capture real practices,
challenges and needs.

» Current metadata practices and tools

* Reporting and documentation workflows

* Access barriers and data exchange issues
* Priority metadata elements for instruments
» Expectations for CRIS integration

0O Respondents: 5 institutions
CC'Q% 60-100 participants (lab staff, IT, managers,
researchers, administrators)

FROM EVIDENCE TO FAIR CRIS ARCHITECTURE

POLICY GAPS

Identification of =
FAIR and governance

gaps in existing
infrastructure

information.

STAKEHOLDER
REQUIREMENTS

METADATA
SPECIFICATION

__>

Definition of essential
metadata elements,
relationships and
controlled vocabularies.

Evidence-based
requirements from
national survey
and expert input.

COMPARATIVE REGISTRY ANALYSIS

@ EXPERT INTERVIEWS

k)

Analysis of international
registries to align metadata

Semi-structured interviews
with domain experts to

e(‘\

O validate findings, clarify requirements with European
% governance workflows and p s N infrastructure ecosystems.
define FAIR requirements. R
9 = MERIL was selected because it provides:
M E R ' L « European Rl interoperability logic
Institutional governance and responsibilities — ” Z:ucmred 'nfra.s":’:;um tclzsstmcauon
. vernance-orien metadatla
Operational workflows and data flows » Alignment with European Rl ecosystems

FAIR and interoperability requirements
NEKIFUT complements MERIL through:

oo Cinpe » National governance perspective
NEKIFUT Sustainability mechanisms
.. v * Institutional integration workflows
« Contextualization for Ukrainian Rls

Metadata granularity and controlled vocabularies
Constraints and enablers for implementation

:RI i
O Expe.rt§ § el o stewarfjs, poticy Data sources: MERIL, NEKIFUT, EOSC Resource Hub,
Q specialists, instrument owners, national

CORDIS, OpenAlIRE, national Rl registries

(@ EVIDENCE-BASED OUTCOME

The resulting metadata model is grounded in:
Q Policy analysis and FAIR gap identification

infrastructure representatives

FAIR CRIS
ARCHITECTURE

& Real-world practices and institutional workflows
Implementation-ready
metadata model for
interoperable, machine-
readable integration.

Q Stakeholder priorities and expert validation
Q European interoperability and registry alignment

This ensures the model is relevant, implementable
and aligned with CRIS and European Rl ecosystems.

These activities represent the research and requirements gathering phase. Implementation of advanced services, Al tools, and integrations

is planned as future work beyond the scope of the current project.

(=]

Current project: methodology, requirements and metadata model development.

Future initiatives: prototype services, integrations and Al-enabled solutions.
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Scientific Instrument Metadata Architecture

Interconnected. FAIR. Machine-readable. CRIS-integrated. JSON EXAMPLE: SCIENTIFIC INSTRUMENT RECORD >\ OPERATIONAL STATUS
2 e ogs | 9 “operationalStatus”:
The metadata model represents scientific instruments as central research entities N2/ ~operationalCondition”: "Fully operational®,
connected to people, organizations, projects, outputs and infrastructure. ‘ ;daqagesmus.._ Yo danse”,
gcontext”: "https://uris.org/schema/instrument/v1", relocationStatus™: “On-site”,
ot : , "installationDate”: "2621-07-681",
3 ORGANIZATION type”: "Scientificlnstrument”, “lastMaintenanceDate”: "2025-062-10",
foaval : - i “nextRaintensnceDote”: "2626-82-187,
L University / Institute / 1d”: "https://uris.org/instruments/] 3 “usagelntensity”: "High",
= Department / Facility id™ . 4 “accessibility”: “Internal and external reserchers”,
PEOPLE ' o % LOCATION “safetyRequirements”: “Eye protection required;
O type™: ’ ‘value”: "20.58080/uris.inst.88812345" -
Researchers hosted_by (¢ : ) ' Laser safety class 2
@ @ / BUIldlng/ROOl’ﬂ/ 1% "hetne: //Thl /0 & 'uris.inst . ABRA12345"
‘ s Opo(ators usos/ - 3 ) v LLBS./ /T ‘ UFAS5.AN50. 000149580 :
: located_in Geolocation '
PSSPORSII parSons Operets wEdoopier n. g INSTITUTIONAL CONTEXT
‘“ ' ‘. o TN - UULL / “"location™: {
‘ : Y i T oo g ’ ; “facility”: “Laboratory of Molecular Imaging”,
Y : “URIS-IBP-09912345", “building”: “Building 1"
PROJECTS s PUBLICATIONS s e Sse S t:uogldmg l. Zsfiulldmg 1%
: contributes_to , 2" "https://uris.org/instruments/inst-8060812345/q : . '
@ Research projects ® used_in ® SCIENTIFIC a “=Tm o E] Publications = “address”: "Leontovycha 9, Kyiv, 81681, Ukraine”,
and grants INSTRUMENT and reports & .. ST s "coordinates™: { “lat®: 50.4422, "Ing": 30.5411 )}
title": "Confocal Laser Scanning Microscope LSH 886", : }
® \ ENABL / @ instrupentType”: ope” . 'refpons'i.t‘)lgf)e‘rso[;\"; { 1 )
produces - 4 part_of sanufacturer”: "Carl Zeiss ”nang :'r. lena Koia'enko Wi .
& L WNON BOAT email”: "o.kovalenkogbiochem.kiev.ua”,
controlled_by INFRASTRUCTURE e s el . “orcid”: "0000-8082-1234-5678",
Data produced ° b Facilities / Labs / IO! ARLINOCH Tl NTO0U™ 14949 _ "phone”: "+388 44 234 5678"
by instrument SOFTWARE Platforms yearOfManufacture®: 262 4 o . N
X ownershipType”: "University asset”,
Control / Analysis / technicalSpecifica "accessPolicy”; “Internal and external researchers”
Processing software i R SR S P
aserLines™: [ m 88nm" . "55¢ "£30nm" o RELATIONS & LINKS
METADATA LAYERS tectors®: [ "PHT’ 2 o ) “linkedEntities": {
: resolution™: "200 nm (lateral)"” "projects”: ([ “https://pris.org/projects/prj-88111~,
{Op TECHNICAL OPERATIONAL Tl INSTITUTIONAL ADMINISTRATIVE  (E}) CONTEXTUAL e X S SR “Mitps: /pris. org/prajects/pcj- 8404 ],
( 3 software™: "ZEN 3.4 "publications”: [ “https://uris.org/publications/pub-12345"),
* Instrument type + Operational condition + Hosting organization + Acquisition details » Research areas b, “datasets”: { “Mtps://zenodo.org/dol/10.528) /renado. 12345677 |
« Model / Manufacturer Damage status + Department / Unit « Funding source + Keywords 4
. Seria.& nun?ber Rclocafionh status « Responsible person « Warranty * Related infrastructure // --- see right column for the rest of the record . ADMINISTRATIVE & OTHER
* Specifications - Accessibility « Access policy - Inventory number « Environmental conditions | ) "acquisitionDate”: “2621-86-15",
+ Calibration status + Maintenance state + Legal basis « Purchase order ‘ \/ "acquiredBy”: “Palladin Institute of Biochemistry”,
Usage intensity “fundingSource”: “State Budget of Ukraine®,

"cost”: {“amont”: 245608.88, "currency”: '
}

FAIR COMPLIANT « MACHINE-READABLE + CERIF-ALIGNED <« INTEROPERABLE

2 FAIRBY DESIGN N  MACHINE-READABLE CRIS INTEGRATION INTEROPERABLE RESILIENT INFRASTRUCTURE 0 PO IR LEMENTATION
@ Findable, Accessible, JSON schema for automatic Aligned with CERIF model AP RESTful APl and standard Metadata supports continuity, gQ% 2(')"???:’3: s
> 1 U
Interoperable, Reusable processing and validation and URIS data structures formats for data exchange recovery and risk management

URIS platform
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Next Steps: Future Directions Beyond the Project Scope

Opportunities for expansion and innovation — not included in the current project implementation
OUT OF SCOPE FOR THE CURRENT PROJECT

loT & REAL-TIME DATA The following directions represent future opportunities and innovation areas.
They are not included in the implementation within this project.

AlI-ENABLED ANALYTICS

Al-assisted infrastructure Real-time monitoring of
capacity mapping, predictive instrument status, usage,
maintenance, and optimization and environmental

of resource utilization. conditions via loT.

Al-driven predictive models for equipment failure
and maintenance scheduling

Real-time loT integration for continuous data

ADVANCED NETWORKS AUTOMATED WORKFLOWS collection and telemetry

Dynamic mapping of FUTU RE - Automated processes for
mstrumen.t networks and Dl RECT'ON S calibration tracking, .servnce
collaboration patterns requests, and compliance

across regions and Europe. Beyond the scope management.
of this project

Cross-border infrastructure marketplace
and resource sharing platform

Automated compliance, certification and
auditing workflows

¢ @ X @

EUROPEAN & GLOBAL ENHANCED EVALUATION

INTEGRATION Advanced metrics for

Deeper integration with EOSC, instrument impact, utilization, ,
ERICs, ESFRI, and global research and contribution to research
infrastructure initiatives. excellence.

Advanced bibliometric and socio-economic
impact analytics

D
=
c=v

Integration with education, training and
citizen science platforms

<

These future directions require additional development,
resources and partnerships beyond the scope of this project.

H) » © »> X)) =»> @&

CURRENT PROJECT FOUNDATION FUTURE EXPANSION LONG-TERM VISION ‘ ‘ These next steps represent the potential evolution

FAIR instrument metadata Structured, machine-readable Advanced capabilities and Interoperable, intelligent and of the model and its ecosystem.
model and pilot implementation instrument metadata innovative services resilient research infrastructure They will be exp[ored in future initiatives.
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Governance and Sustainability Model

A federated approach that balances institutional autonomy with national interoperability

e}

@ Our principle: Institutions own and manage their data.
URIS connects, standardizes and enables interoperability.

‘ UNIVERSITY A @ NAS INSTITUTE
- O

Z8 Local ownership

E)) (%)

& Local ownership

L Metadata updates Metadata Metadata £ Metadata updates
@ Validation responsibility Synchronization Synchronizetion @ Validation responsibility S
. /

Q0O e

| . URIS N . Ry
CEJ "_ Aggregation and 3 A}—ﬂ\ . :

Interoperability Layer

INSTITUTIONAL ‘ ( NATIONAL
AUTONOMY é RESEARCH o = renre /;J\ RESEARCH INTEROPERABILITY
ynchronization ynchronization
LABORATORY CENTER
A% Local ownership | [2  Local ownership
2 Metadata
(Qg Metadata updates Synchronization ,Sa Metadata updates

| @ Validation responsibility (@ Validation responsibility

SHARED EQUIPM
FACILITY

AN\
C( J
-

Local ownership

OICICIE)

Metadata updates
Validation responsibility

SUSTAINABILITY LAYER

JSON (\ AP CERIF (Q PID @ EOSC
JSON
Machine-readable AP l RESTful APIs for Alignment with Persistent identifiers Compatibility with

metadata data exchange CERIF model for instruments EOSC ecosystems

PILOT DEPLOYMENT

@ 5 institutions
@ 60-100 instruments

@ This model ensures long-term sustainability, data quality and interoperability, enabling scientific instruments to become first-class CRIS entities.

CRIS2026, Portugal
(May 20-22, 2026)

GOVERNANCE PRINCIPLES

Federated governance

Decentralized data ownership with
central interoperability.

Institutional autonomy

Institutions manage and validate
their own instrument metadata.

Shared metadata standards

Common data model and controlled
vocabularies ensure consistency.

FAIR alignment

Findable, Accessible, Interoperable,
Reusable by design.

Open formats & open APls

JSON, RESTful APIs and open standards
for sustainable integration.

No vendor lock-in

Open-source friendly, technology-
agnostic approach.

Machine-readable interoperability

Designed for automated exchange
and Al-ready analytics.

Op Safe testing, iterative
< ) improvement and

scalable rollout.

& URIS integration environment
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Conclusions and Strategic Impact

Scientific instruments must become
first-class CRIS entities.

1. FAIR interoperability 2. Infrastructure resilience 3. Al-ready infrastructures 4. Strategic contribution

Structured instrument metadata Ukraine demonstrates why JSON-based metadata and The project provides a scalable

enables machine-readable operational infrastructure PID integration support framework for integrating

interoperability across CRIS metadata matters for recovery, analytics, discovery and future scientific instruments into

and European Rl ecosystems. continuity and coordination. Al-enabled infrastructure national and interoperable
intelligence. CRIS systems.

From fragmented inventories
to FAIR and interoperable infrastructure ecosystems

Questions & Discussion
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Thank you.

O .
A Sabina Auhunas
sabina.auhunas@tib.eu

@ Leibniz Information Centre
for Science and Technology
University Library (TIB)

Auhunas | Metadata mapping for scientific instruments in Ukraine

21.05.2026
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