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ELIXIR 
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European distributed Research 
Infrastructure for biological 
research 

Participated by major European 
bioinformatics service 
providers (~180) and 
supported by EU member 
states (21) & EMBL-EBI 

Provide data services essential 
to enable, sustain, or enhance 
biological science 

 

 



Infrastructure for Life Sciences 
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Services & connectors 
to drive access and 
exploitation 

Integration of data 
and services 

Sustain core data 
resources 

Access, Exchange & Compute 
on sensitive data 

Compute 

Data 

Interoperability 

Tools 

Access, Search, Analysis … 

Integration, Optimization, Privacy, … 

Storage, Network & Computing 

Formats, Ontologies, Guidelines, … 

http://www.elixir-europe.org/sites/default/files/documents/elixir_scientific_programme_final.pdf  

Training Professional skills for 
managing and exploiting data 

Scientific & technical 

http://www.elixir-europe.org/sites/default/files/documents/elixir_scientific_programme_final.pdf


ELIXIR Nodes Service Inventory 

100 

17 

29 

209 

7 

Data
Compute
Training
Tools
Standards

https://www.elixir-europe.org/services  

https://www.elixir-europe.org/services


Service Delivery Plans 

• Description of services provided by ELIXIR nodes 

• Commitment from Nodes to provide ELIXIR services 



Evaluation and assessment 

• Infrastructure 
• Services 

• Projects 

• Groups 

• Nodes, Platforms, Teams, … 

• Not just performance (efficiency) but impact, 
quality, adoption of best practices, … 



Progress Platform Target Assessment 

Data Data resources Relevancy, Usage, Reliability, 
Sustainability, Impact, … 

Tools Software development, 
functional benchmarking 

Discoverability, Openness, 
Reusability, Transparency, Best 
practices, … 

Training Courses Participation, Impact 
(Geographical, Career, Research, 
…), Demand, Applicability, … 

Interoperability FAIR principles, Data 
management plans 

Findability, Accessibility, 
Interoperability, Reusability, … 

Compute Compute services Usage, reliability, … 

Indicators for 
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Indicators for data 
& interoperability 



Objective 

• Identification and evaluation of data 
resources fundamental for global life sciences 
research 
• Support long term sustainability 

• Improve management, operation and 
development 



Impact Scientific 
focus 

Indicators 

Scientifi
c 

impact 
Community 

Legal & 
funding 

infrastructure 

Quality 

1. Scientific focus and quality of science 

2. Community served 

3. Quality of service 

4. Legal and funding infrastructure and 
governance 

5. Impact and translational stories 

A carefully chosen basket of indicators,                                         
reflecting the multiple facets of bioinformatics 
resources 

Christine Durinx (SIB) & Jo McEntyre (EMBL-EBI) 



1. Scientific focus and quality of science 

Measuring what? Inherent scientific quality, of the 
resource, its uniqueness and comprehensiveness. 
Relevance of the resource. 

Scientific 
focus 

Indicators: 

a.  Archives vs knowledge bases 

b.  Scope statement: scientific coverage and comprehensiveness 

c.  International dimension 

d.  Staff effort: including curation effort 

Christine Durinx (SIB) & Jo McEntyre (EMBL-EBI) 



2. Community served 

Community 

Indicators: 

a.  Overall usage: access via web browser and other methods 

b.  Potential usage 

c.  Usage in research as measured through citation in the literature: 
the resource name, data of a resource 

d.  Dependency of other resources 

Measuring what?  Usage of the resource 

Christine Durinx (SIB) & Jo McEntyre (EMBL-EBI) 



3. Quality of service 

Quality 

Indicators: 

a.  Use of persistent and unique identifiers 

b.  Data throughput: number of entries, depositions 

c.  Technical performance: uptime, response time 

d.  Use of community-recognized standards for (meta)data 

e.  Links to documentation of provenance 

f.  Data availability - access services and formats 

g.  Customer service: helpdesk, user feedback, training 
activities 

Measuring what?  Service levels and reliability 

Christine Durinx (SIB) & Jo McEntyre (EMBL-EBI) 



4. Legal and funding infrastructure, 
and governance 

Indicators: 
a.  Scientific Advisory Board  

b.  Legal framework supporting Open Science  

c.  Privacy policy 

d.  Ethics policy  

e.  Sustainable support and funding 

Measuring what? Soundness of the legal, funding  
and governance structure guaranteeing its long-term stability 

Legal & 
funding 

infrastructure 

Christine Durinx (SIB) & Jo McEntyre (EMBL-EBI) 



5. Impact and translational stories 

Impact 

Indicators: 
a. Counterfactual analysis 

b. Accelerating science 

c. Translational data 

Measuring what? Is the resource meeting its objective 
of fulfilling a specific need of the scientific community 

Christine Durinx (SIB) & Jo McEntyre (EMBL-EBI) 



How FAIR are our indicators? 

FAIR Principles 

Core Data Resource Indicators 
1 Science 2 Community 3 Service 4 Governance 5 Impact 

a b c d a b c d a b c d e f g a b c d e a b c 

Findable: F1                                             

  F2                                             

  F3                                             

  F4                                             

Accessible: A1                                             

  A1.1                                             

  A1.2                                             

  A2                                             

Interoperable: I1                                             

  I2                                             

  I3                                             

Re-usable: R1                                             

  R1.1                                             

  R1.2                                             

  R1.3                                             



For more details 
https://f1000research.com/articles/5-2422/#B2  

https://f1000research.com/articles/5-2422/%23B2
https://f1000research.com/articles/5-2422/%23B2
https://f1000research.com/articles/5-2422/%23B2
https://f1000research.com/articles/5-2422/%23B2


Indicators for tools 



Objectives 

• Raise Quality and Sustainability in software 
development in the life sciences 
• Promote best practices 

• Assess adoption of recommendations 

• Benchmark functional performance of 
software (bioinformatics methods)  





Mapping metrics to good enough practices 
• 17 good enough practices 

•  43 metrics 

• Quantitative as well as qualitative  

• 10 metrics Prioritized by impact/effort matrix 



Top 10 metrics (from 43) 

1. Is version control used? 

2. Is the software discoverable? 

3. Is an automated build system 
used? 

4. Are test data available? 

5. Does software contain parts that 
reimplement existing technology? 

6. Is the software compliant with 
community standards? 

7. Are code reviews performed? 

8. Is automated testing performed? 

9. Is the code documented? 

10. How high is the code complexity? 

 



Open Source Software Recommendations 



Open Source Software Recommendations 
 

Publicly accessible open source code from day one 
Start your project in the open from the very first day in a publicly accessible version controlled repository 

 

Source code easily discoverable 
Register your software, source code repository, license and contributors in a public registry. i.e. bio.tools or 
biojs.io 

 

Source code that can be used and reused by other software 
Include a license within your publicly accessible repository, and also ensure your software complies with third 
party software licenses 

 

Clear and transparent contribution, governance and 
communication processes 
Projects should be clear about how contributions can be made and incorporated by having transparent 
governance model and communication channels 

 

https://softdev4research.github.io/recommendations  

https://softdev4research.github.io/recommendations
https://softdev4research.github.io/recommendations


Maximize a chain of cause-effect events 

Recommendations Best practices Quality & Sustainability 
Project Development Software 

Organizations Developers 

Training 



Application of metrics 

Recommendations Best practices Quality & Sustainability 
Project Development Software 

Organizations Developers 

Training 

• High effort 
• Difficult to measure 

• Low effort 
• Easy to measure 

• Starting to measure adoption of recommendations 



Indicators for training 



Objective 

• Measure training quality and impact 
collecting feedback from training events 
via surveys and face-to-face interviews 
• Improve training activities 



Portugal Finland Switzerland Estonia Cambridge, 
UK 

Edinburgh, UK Birmingham, 
UK 

Overall 
organisation 

Rating of the 
course 
modules 

Balance of 
practical and 
theoretical? 

Quality of the 
facilities 

What parts did 
you like the 
most/least? 

Overall 
satisfaction 

Expectations 
were met? 

Recommend 
the course? 

Suggestions for 
improvements 

Suggestions 
for future 
themes 

Additional 
comments 

Will you use 
the resources 
in the future? 

Analysis of surveys across training providers 

Gabriella Rustici, Sarah Morgan and Louisa Bellis 



Stakeholder analysis 

Metrics to be recorded per training event Stakeholder(s) Why? 

 
No. of participants, no. of courses and 
overall days of training 

Heads of Node (HoN), SAB, 
Industry Advisory 
Committee (IAC), Elixir Hub, 
general public, taxpayers 

Has there been appropriate investment 
in funding? 
Show users what’s been carried out? 

 
Geographical breakdown of home country 
of employment 

EU funders, Elixir users 
What is the geographical reach and 
geographical impact? 

 
No. people on the waiting list EU funders Are we meeting the demand? 

 
Training resulted in scientific papers / 
collaborations / grant proposal 

General public, taxpayers, 
national funders, RCs, 
policy makers, ministries, 
observers, potential new 
members 

Has there been a positive effect on 
research/practice/collaborations, 
applicability and impact on research at 
a national level?  

 
Type of industry/sector 

National funders, RCs, 
policy makers, ministries 

Is there a transfer of skills to different 
industries? 

 
Career level HoN, SAB, IAC industry 

advisory committee, Hub Impact on career on a longer term 

 
Rating of confidence after training 

Elixir trainers, trainees, 
Elixir governance, Elixir 
users 

Positive impact on the research/work 

Gabriella Rustici, Sarah Morgan and Louisa Bellis 



Data collection – short term 

• Same/similar questions across multiple nodes 

• Common sets of options for the answers 

• Minimum information to capture 

• Participant numbers 

• Gender 

• Career level 

• Employment sector  

• Country of employment  

• Where did the participant see the event being advertised? 

• Overall satisfaction 

• Would they be happy to be contacted in the future? 
 

Gabriella Rustici, Sarah Morgan and Louisa Bellis 



Indicators for compute 



Objective 

• ELIXIR Metrics Portal for compute resources 

• Service level monitoring and reliability via “EGI ARGO” 

• Usage based reports via “EGI APEL” 



Pisco - metrics framework: 
Define and register and monitor  

https://github.com/BioPisCO/pisco-metrics-framework  

https://github.com/BioPisCO/pisco-metrics-framework


Elements of the framework 

• Metrics components 

• Metrics components registry 

• Metrics data and monitoring repository 

Components Registry Data monitoring 

User 

find 

use create 

register 

Selection of 
components 

define | implement 

Haydee Artaza, Manuel Corpas and John Hancock  



• Common schema for metrics definition 

• Common structure for metrics implementation 

• Defined and implemented by experts 

• The framework just provide the guidelines 

Metrics components 

https://github.com/… 

 
Parameters 
Dependences 
Frequency 
Input 
Output 
Resources 
… 

 

Code  
Documentation 
Guidelines 
Examples 
… 
 
 

Definition Implementation 

common schema common structure 



Haydee Artaza, Manuel Corpas and John Hancock  



Registry 

 

 
• Metadata registry to discover and register Components. 
 

 
Components Registry 

Metadata 

C
om

po
ne

nt
s 

URL 
 

registration 
 

https://github.com/… 

 
 
Parameters 
Dependences 
Frequency 
Input 
Output 
Resources 
… 
 
 

 

 
Code  
Documentation 
Guidelines 
Examples 
… 
 
 
 
 

Definition Implementation 

Haydee Artaza, Manuel Corpas and John Hancock  



Automated installation 

Components Registry 
Metadata 

C
om

po
ne

nt
s 

1) Connect to register 

Data and Monitoring Repository 

 
 
 

 

 
 
 
 
 

 
 
 

 

 
 
 
 
 

 
 
 

 

 
 
 
 
 

2) Get URLs 

3) Bring components 

Data 

…
…
… 

Haydee Artaza, Manuel Corpas and John Hancock  



Collect data 

Data and Monitoring Repository 

Data 

Services 

2) Store 

1) Fetch 

…
…
… 

Haydee Artaza, Manuel Corpas and John Hancock  



Haydee Artaza, Manuel Corpas and John Hancock  



Access Data 

UI 

Scientists 
Developers WS 

API 
GUI 
… 
 

available 
data 

User 

Data and Monitoring Repository 

Data Use data 

Haydee Artaza, Manuel Corpas and John Hancock  



Suggestions 



Suggestions 

RIs e-IRG 

• More involvement of RIs 

• More reuse 

• Agreement of core service metrics 



Thanks for your attention! 



Describe metrics  with 
Schema.org markup 



Data repositories 

… 



Metrics 

Citations 

Description 

Contact Funding License 

Release Download APIs 

Authors 

… 



Finding use cases to describe data repositories 



Metrics type - proposal 
 
https://docs.google.com/spreadsheets/d/19my0mmNwBTHVPmJ2R_0RM6UuK_1xWpiGiqgSYZjuQmU/edit?usp=sharing 

schema.org bioschemas 
Property Expected Type Description SubProperties Minimum Fields Cardinalitry 

description Text A description of the item. Recommended ONE 

image 
ImageObject or 
URL 

An image of the item. This can be a URL or 
a fully described ImageObject. Optional MANY 

name Text The name of the item. Minimum ONE 

category Text 

Reflect the essence of the definition of this 
metric. E.g.: scientific, community, quality, 
legal, ... Recommended MANY 

measurement 

QuantitativeValue 
QualitativeValue 
variableMeasured 

Value you are measuring. E.g.: number of 
visits, visitors, hits, page views, ... 

QuantitativeValue: value, 
maxValue, minValue Minimum MANY 

source Organization 
Who provided this metric. E.g.: Uniprot, 
Wikipedia, ELIXIR, etc. 

Organization: name, 
email, address Minimum ONE 

policy CreativeWork 

License for using the information provided 
for this metric (terms of use). E.g.: 
proprietary, free, open 

CreativeWork: 
accessMode, author, 
license Recommended MANY 

breakdown URL 

URL where we are describing more details 
about the content of this metric. E.g.: List of 
cited by, external link. Optional MANY 

Haydee Artaza, Manuel Corpas and John Hancock  

https://docs.google.com/spreadsheets/d/19my0mmNwBTHVPmJ2R_0RM6UuK_1xWpiGiqgSYZjuQmU/edit?usp=sharing
https://docs.google.com/spreadsheets/d/19my0mmNwBTHVPmJ2R_0RM6UuK_1xWpiGiqgSYZjuQmU/edit?usp=sharing
http://schema.org/


Examples 

http://www.uniprot.org/statistics/Swiss-Prot 

 

http://pfam.xfam.org/ 

 

https://www.ebi.ac.uk/pdbe/ 

 

Haydee Artaza, Manuel Corpas and John Hancock  

http://www.uniprot.org/statistics/Swiss-Prot
http://pfam.xfam.org/
http://pfam.xfam.org/
https://www.ebi.ac.uk/pdbe/


www.elixir-europe.org/excelerate ELIXIR-EXCELERATE is funded by the European 
Commission within the Research Infrastructures programme 
of Horizon 2020, grant agreement number 676559. 

Milestone M12.9 - Define performance indicators 
of permanent working groups to assess 

effectiveness and impact 



https://docs.google.com/document/d/1Q2egDW8_ohOLjLS2QFTzg5BLnwmx7UsuECczAmaoivA/edit?usp=sharing  

https://docs.google.com/document/d/1Q2egDW8_ohOLjLS2QFTzg5BLnwmx7UsuECczAmaoivA/edit?usp=sharing


Coordinators groups objectives 

• Facilitate knowledge exchange 

• Identify opportunities and issues 

• Act as an advisory body to HoNs and ELIXIR Nodes 

• Lead and manage assigned working groups 



Coordinators groups metrics 

• Facilitate inter-node and platform knowledge exchange 

• Involvement of the coordinator members in implementation groups 

• Knowledge exchange between nodes in coordinators meetings 

• Identify opportunities and issues among Nodes and Platforms 

• Collection of issues, opportunities and actions 

• Find the right domain experts to seek advice on identified opportunities 
and issues 

• Engagement of domain experts 

• Act as an advisory body to HoNs and ELIXIR Nodes when broad 
representation across Nodes is needed. 

• Advice provided to HoN and the Hub 

• Lead working groups assigned by HoNs 

• Working groups managed by coordinators permanent groups 

• How well working groups operate 
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