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How do we maximise the impact of
digital research infrastructure?
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Impact is created by an

ecosystem, not a stack
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Observatory Data Level Products

Telescopes, Science Data
Processors (SDP)

The stack shows the components
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https://www.samrye.xyz/on-relational-infrastructure/
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From infrastructure thinking to
systems thinking

Technology
Hardware, software, data, and

architecture
&

Services
Access, support, workflows, and
platforms

Systems
Innovation

Service
Innovation

People

Researchers, technical
professionals, and communities
A o Environment

Institutions, governance, funding,
and incentives

L
https://www.systemsinnovation.network/



We need systems that can learn under
uncertainty

Technology is changing
New hardware, architectures, facilities, and energy constraints

Communities are changing 5
Cross-disciplinary research, new users, and evolving professions Why NOW::

Delivery models are changing
Federation, funding models, and long infrastructure lifetimes

We can’t eliminate uncertainty.
But we can build a system that can absorb and learn from it.



Metascience helps us
understand and improve
research systems

Applying scientific methods to understand and

: improve how r rch systems operate.
Adaptation prove esearch systems operate

Metascience can help us understand:

* how DRI facilities, services, skills and capabilities
are co-designed, developed and delivered;

* how theirresearch and socio-economic impact
can be maximised,;

* how they contribute to institutional, national and
strategy priorities.

Adoption

Value
Performance

About — Research on Research Institute Avyear in metascience (2025): executive summary - GOV.UK
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Metascience for digital
research infrastructure is
emerging
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ukSRC as a testbed for DRI
innovation

Why ukSRC is a useful testbed

* Its mission is to maximise value from the UK’s investment in SKAO

* Itis developing DRI within the globally federated SRCNet & UK
DRI landscape

* It supports research infrastructure intended to operate for
decades

* Services, capabilities, and communities are still evolving

* It offers opportunities to test, learn, and adapt during
development

SKAO SR@ ‘ Net Generate evidence about what helps digital research

SKAO Regional Centre Network infrastructure ecosystems succeed.
uk

SKAO Regional Centre United Kingdom




UK SKA Regional Centre

A facility for the UK radio astronomy community:
Enabling UK science community to lead the exploitation of SKA data
Maximising the UK’s return on the UK’s SKAO investment.

Support and enable the UK radio astronomy research by providing a UK Digital Research

Infrastructure, science support, and training ecosystem
And

Ensure the SRCNet* is delivered with the necessary capabilities and capacity to support
SKAO science.

The UK pledges of the resources needed for the SRCNet globally (UK international pledge is ~15%).

*The SRCNet is the sole route to access SKAO science data. Itis a critical part of the SKA delivery
Critical path to delivery of any SKAO science. u k ‘ SR@




ukSRC: a facility that delivers services to UK researchers

...essential added value
for the UK. Key services
beyond SRCNet.

Common/global
Science support
(MVP)

Global SRCNet
partnership

Globally federated
services

...essential national
infrastructure needed for
ukSRC (& SRCNet)...

UK SKAO community
Future SKAO users
Pathfinder users
Precursors users

Maximising UK Science delivery
Science support - UK;
RD&l - continuous development;

Community development, training etc Deliver services for
SKAO + existing / future Radio

astronomy facilities

Science service (data storage,
compute, science support) for
UK radio astronomy and
testbed for SRC development :
...e-MERLIN to LOFAR2.0,
MeerKAT, HERA, ..etc. and
SKAO....

UK federated & distributed
UK-based infrastructure & services
(storage, compute)

uk | SRC




From telescope to user —critical role of the SRCNet

Exabyte-scale data challenge - federated global solution.
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SRCs are outside of SKAO construction costbook



Case Study 1: New infrastructure changes research practice
What helps communities transition to new ways of working?

m SKAO data volumes exceed what individual countries can
manage alone.

= Researchers will no longer download data to local
environments

NETFLIX
HBO® '@@

prime video
L,

= New workflows, skills and collaborative practices will be
required Analysis will only be possible via the science gateway

Knowledge
Lab

A

SRCNet Science Gateway
(Credit: Chris Skipper, ukSRC)
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How can we support the transition to new
ways of working?

Professional | don’t feel I'm doing the work of an astronomer.
Identity
. Academic As areas of work are automated | feel | have less
Research Questions Creativity freedom.
1 How are SKA transforming how we Trust erosion As | work indirectly with people/ systems | am
work? not building trusted relationships.
* What are the hidden challenges? Difficulty As | work in bigger networks, | find it difficult to
. How can we overcome these? evidencing show my contributions. This is a problem
contributions especially for early career colleagues.
Communication As | work with a wider group of people outside
problems my discipline who don’t understand my work.
Science uSRC Early
Operations Access Access to Not everyone has equal access.
Support Schemes infrastructure

Prof Allison Littlejohn, Dr Louise Chisholm, Dr Francisco Duran del Fierro, Dr Eileen Kennedy



Case Study 2: Increasing the reuse of data
- How can we create conditions for data sharing?

Implementing FAIR data principles involves more than
technology and metadata. It also depends on:

* Professional practices and community norms

* Trust, incentives and recognition

* Professional identity and researcher agency

* How people respond to changes in their working environment gpmlf

* What are the social and cultural barriers to data sharing across and Inovation
UKRI DRI investments
uk | SRC

Prof Allison Littlejohn, Dr Louise Chisholm, Dr Francisco Duran del Fierro, Dr Eileen Kennedy



Ethnography research led to a new conceptual framework that
enables reframing of social and cultural barriers to data sharing

Fear of judgment Sharing is not a priority

Fear of losing control over data Lack of recognition

Observed

Leaders do not engage

Epistemic uncertainties Core Concepts Cultural reluctance
(Epistemic) Trust
Navigating tensions

Thematic
analysis

Prof Allison Littlejohn, Dr Louise Chisholm, Dr Francisco Duran del Fierro, Dr Eileen Kennedy



Create the conditions for sustainable data
sharing

= Enabling and empowering individuals
Recognise the time, effort and contributions involved.

" Harnessing data across disciplines and traditional boundaries
Create spaces where communities can navigate uncertainty and
conflicting values.

=" Maximising value through the lifecycle of DRIs
Align incentives and recognise diverse knowledge and
contributions, increasing epistemic diversity

Culture changes when people have agency, recognition and
trusted spaces in which to learn.
uk | SRC
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Generalized Framework: creating and implementing novel

professional development approaches

——
- -

/” -7
> 7
7 4
// //
o ol Reframe challenges
N , Envision cultures that better
’ / - .
;8 o - support communities to achieve
S 28 thei h ambiti
K ir research ambitions ,
! ; Qq'; 4 4% ABC Learning Design
. / PriQ 0 print design your courses and programs in just 90 minutes
" OG qu II \ o
I ” !
|
1 Q Q o
.' ! Understanding your Cultivating Co-design methodology
'| ', community Cultures of Data po—
\ | Sharing —= ”idfﬁ
. ___,«.:__ = Fo or
! I = .= — s
\\ ‘\ ——:_vj' — &= = T
\
\ \
), Social & collaborative 2
SRS Evaluate their impact/ learning experiences /’
o effectiveness _ 4
z -

e -

Visible resistance can conceal deeper uncertainties

€m

-
-

https://blogs.ucl.ac.uk/research-software-development/narrating-fair-recognising-and-rewarding-fair-practices-and-the-use-of-narrative-cvs/
ABC Learning Design — Sprint design your courses and programs in just 90 minutes
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Case Study 3: The value of benchmarking
lies in the decisions it informs

INVEST

Inform procurement and infrastructure choices in ukSRC & SRCNet

ADVISE

Guide researchers towards appropriate hardware and resources across SRCNet
ADAPT

Track performance as services and workloads evolve

Extended the ReFrame/ExCALIBUR framework
* Continuous benchmarking
* Integrating across ukSRC infrastructure

 Publish to confluence uk ‘ SRC

https://github.com/uksrc-developers/uksrc-excalibur-tests Dr Owain Kenway, Dr Marcus Keil
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Three cases, one learning system

Metascience helps us understand and improve research systems

ADOPTION
New ways of doing science
How communities transition to changing infrastructure and research practices

VALUE
Cultures of data sharing
How trust, incentives, identity, and recognition affect reuse

PERFORMANCE & ADAPTATION
Continuous benchmarking
How performance evidence improves infrastructure and investment choices

Together, the cases connect people, practices, and technology to better decisions.

Adaptation

Adoption

Value
Performance

uk | SRC




Build the infrastructure, and build its
capacity to learn

Metascience helps us understand and improve research systems
* Learn from communities as research practices change
* Learn from evidence as services and technologies develop
* Share learning across organisational and national boundaries
* Use that learning to improve decisions as the ecosystem evolves

Contributes to maximising the return on investment
in digital research infrastructure and SKAO

uk | SRC




5 B UNIVERSITY OF €9 THE UNIVERSITY \ | A)) ham iversi
G- urina University of
&P CAMBRIDGE @Y of EDINBURGH University HertfordshireUH

Acknowledgments

Scientific Computing

Cultivating cultures of data sharing:

 Louise Chisholm uk | SRC December 2024

* Francisco Duran del Fierro
e Allison Littlejohn

* Eileen Kennedy
Benchmarking:

Knowledge ]

Lab 9 m * Owain Kenway
c f .
il * Marcus Keil
Research
Computing

Science and
Technology

Facilities Council uk ‘ SR@

l.chisholm®@ucl.ac.uk LinkedIn: uk-ska-regional-centre-uksrc Www.uksrc.org

Department for
Science, Innovation UK Research
& Technology and Innovation



http://www.uksrc.org/
mailto:l.chisholm@ucl.ac.uk

uk | SRC




	Slide 1: Evolving Digital Research Infrastructure Ecosystems: A Metascience Perspective
	Slide 2: How do we maximise the impact of digital research infrastructure?
	Slide 3: Impact is created by an ecosystem, not a stack
	Slide 4: From infrastructure thinking to systems thinking
	Slide 5: We need systems that can learn under uncertainty
	Slide 6: Metascience helps us understand and improve research systems
	Slide 7: Metascience for digital research infrastructure is emerging
	Slide 8: ukSRC as a testbed for DRI innovation
	Slide 9: UK SKA Regional Centre
	Slide 10:  ukSRC: a facility that delivers services to UK researchers
	Slide 11: From telescope to user – critical role of the SRCNet
	Slide 12: Case Study 1: New infrastructure changes research practice  What helps communities transition to new ways of working?
	Slide 13: How can we support the  transition to new ways of working?
	Slide 14: Case Study 2: Increasing the reuse of data  How can we create conditions for data sharing? 
	Slide 15: Ethnography research led to a new conceptual framework that enables reframing of social and cultural barriers to data sharing
	Slide 16: Create the conditions for sustainable data sharing
	Slide 17: Generalized Framework: creating and implementing novel professional development approaches 
	Slide 18: Case Study 3: The value of benchmarking lies in the decisions it informs
	Slide 19: Three cases, one learning system
	Slide 20: Build the infrastructure, and build its capacity to learn
	Slide 21: Acknowledgments
	Slide 22

