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Experimental results and observations
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Numerical model calibration

5

K
a
lli

o
ra

s
 e

t 
a

l.
 (

2
0
1
9

) 
D

O
I:
 1

0
.1

0
0
7
/s

1
0
5

1
8

-0
1

8
-0

4
9
5
-5



Embracing Digital Tools and Open Science for Engineering Innovation

Gerard J. O’Reilly

Lausanne, Switzerland

15/09/2025

Open science – early beginnings
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~ 700 MB

~ 1.44 MB
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Open science – online developments
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Online Data Dumps FTP File Transfer
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Open science – online developments
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~20 MB

Emailing
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Open Research Data

Sharing raw data, datasets, and metadata to 

allow others to verify results and build new 

discoveries
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Just as articles have a DOI, datasets 

can also have a DOI
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Data Papers

Assigning a DOI to your data

Data Repositories
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Assigning a DOI to your data

DOI: 10.1016/j.dib.2020.105851 

Data available as supplemental 

file on journal website

Data Papers

Time required ~ 1 year
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Assigning a DOI to your data

Data Repositories

Data hosted on a browsable 

repository



Embracing Digital Tools and Open Science for Engineering Innovation

Gerard J. O’Reilly

Lausanne, Switzerland

15/09/2025

Is having a DOI good enough?

14

W
ilk

in
s
o
n

 e
t 
a
l.
 (

2
0

1
6
) 

D
O

I:
 1

0
.1

0
3
8

/s
d

a
ta

.2
0
1

6
.1

8

https://www.go-fair.org/fair-principles/ 

Open Research Data

Sharing raw data, datasets, and metadata to 

allow others to verify results and build new 

discoveries

https://www.go-fair.org/fair-principles/
https://www.go-fair.org/fair-principles/
https://www.go-fair.org/fair-principles/
https://www.go-fair.org/fair-principles/
https://www.go-fair.org/fair-principles/
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15



Embracing Digital Tools and Open Science for Engineering Innovation

Gerard J. O’Reilly

Lausanne, Switzerland

15/09/2025
16

Data must be registered or indexed in a searchable 

resource

Metadata and data should be readable by humans and by 

machines, and it must reside in a trusted repository

Data must share a common structure, and metadata must 

use recognized, formal technologies for description

Must have clear usage licences and clear provenance, 

and meet target community standards for the domain
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Having a DOI only 

gets you this far!
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Application Programming Interface (API)
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APIs are a well-established concept in everyday tools

They follow a set structure or “schema” that 

people can interact with an build upon
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Application Programming Interface (API)

19

Databases offer these APIs for metadata

We should strive towards developing 

schemas for data too

This will make the data interactable and 

machine-readible
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Measure how FAIR your datasets are

Web-service where you can insert a 
DOI a get a score on how FAIR your 
data it

20

https://www.f-uji.net/ 
It mainly depends on the quality of the 

metadata you provide and storage 

repository you use

https://www.f-uji.net/
https://www.f-uji.net/
https://www.f-uji.net/


Embracing Digital Tools and Open Science for Engineering Innovation

Gerard J. O’Reilly

Lausanne, Switzerland

15/09/2025

Why bother?

• Accelerates discovery: Data and code sharing enables collaborative, data-intensive research (the 
"fourth paradigm") and helps solve complex scientific and technical problems
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Why bother?

• Accelerates discovery: Data and code sharing enables collaborative, data-intensive research (the 
"fourth paradigm") and helps solve complex scientific and technical problems

• Supports major initiatives: Open data and software (e.g., GEM, OpenSees, DesignSafe) provide 
essential infrastructure for earthquake hazard and risk research, becoming foundational resources 
for the community
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Why bother?

• Accelerates discovery: Data and code sharing enables collaborative, data-intensive research (the 
"fourth paradigm") and helps solve complex scientific and technical problems

• Supports major initiatives: Open data and software (e.g., GEM, OpenSees, DesignSafe) provide 
essential infrastructure for earthquake hazard and risk research, becoming foundational resources 
for the community

• Increases research impact: Shared data and code often lead to more citations and broader visibility 
of research products
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Why bother?

• Accelerates discovery: Data and code sharing enables collaborative, data-intensive research (the 
"fourth paradigm") and helps solve complex scientific and technical problems

• Supports major initiatives: Open data and software (e.g., GEM, OpenSees, DesignSafe) provide 
essential infrastructure for earthquake hazard and risk research, becoming foundational resources 
for the community

• Increases research impact: Shared data and code often lead to more citations and broader visibility 
of research products

• Builds community knowledge: Open resources allow others to build upon, improve, and extend 
existing work, driving collective advancements
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Why bother?

• Accelerates discovery: Data and code sharing enables collaborative, data-intensive research (the 
"fourth paradigm") and helps solve complex scientific and technical problems

• Supports major initiatives: Open data and software (e.g., GEM, OpenSees, DesignSafe) provide 
essential infrastructure for earthquake hazard and risk research, becoming foundational resources 
for the community

• Increases research impact: Shared data and code often lead to more citations and broader visibility 
of research products

• Builds community knowledge: Open resources allow others to build upon, improve, and extend 
existing work, driving collective advancements

• FAIR: Funding agencies increasingly require data to be Findable, Accessible, Interoperable, and 
Reusable
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Why bother?

• Accelerates discovery: Data and code sharing enables collaborative, data-intensive research (the 
"fourth paradigm") and helps solve complex scientific and technical problems

• Supports major initiatives: Open data and software (e.g., GEM, OpenSees, DesignSafe) provide 
essential infrastructure for earthquake hazard and risk research, becoming foundational resources 
for the community

• Increases research impact: Shared data and code often lead to more citations and broader visibility 
of research products

• Builds community knowledge: Open resources allow others to build upon, improve, and extend 
existing work, driving collective advancements

• FAIR: Funding agencies increasingly require data to be Findable, Accessible, Interoperable, and 
Reusable

• Provides feedback and error correction: External users help identify bugs or issues, leading to 
improved reliability
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Why bother?

• Accelerates discovery: Data and code sharing enables collaborative, data-intensive research (the 
"fourth paradigm") and helps solve complex scientific and technical problems

• Supports major initiatives: Open data and software (e.g., GEM, OpenSees, DesignSafe) provide 
essential infrastructure for earthquake hazard and risk research, becoming foundational resources 
for the community

• Increases research impact: Shared data and code often lead to more citations and broader visibility 
of research products

• Builds community knowledge: Open resources allow others to build upon, improve, and extend 
existing work, driving collective advancements

• FAIR: Funding agencies increasingly require data to be Findable, Accessible, Interoperable, and 
Reusable

• Provides feedback and error correction: External users help identify bugs or issues, leading to 
improved reliability

• Demonstrates impact and credit: Usage tracking, DOIs, and citations provide recognition and 
evidence of contribution value to funders and peers
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“Data is the new oil. 

It’s valuable, but if unrefined 

it cannot really be used. 

It must be changed into gas, 

plastic, chemicals, etc., to 

create a valuable entity that 

drives profitable activity”

- C. Humby, 2006
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2.0?
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Allocated over €315 

million from the EU’s 

Digital Europe Programme
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Data collection 

and observation

Digital Twin 

Development
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Currently focused on:
• Urban heat / heatwaves 

• Sea ice & polar hazards 
• Flood
• Weather-induced extremes

Why not also other hazards? 
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