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The Population Health Information 9 PHIRI
Research Infrastructure for COVID-109: R

Population Health Information
 a European mechanism, that aims to

Research Infrastructure
« facilitate and support data-driven
population health research

« and exchange of best practices
* to support decision making
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www.healthinformationportal.eu

A one-stop shop that facilitates access to population health and
health care data, information and expertise across Europe.
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Introduction

The PHIRI federated research infrastructure is
paving the way for population health researchers
to enhance their research when reusing individual
sensitive linked data.
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High-level research questions

Typical use cases when mobilizing real-world data?

Data distribution

(typical)
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Matrix
content

Causal inference on individuals
Causal inference on populations
Inference on pop. Subgroups
Outcomes prediction pop. subg.
Inference on providers
Inference on populations
Patients’ classification
Prediction on patients
Knowledge based development

Hypotheses generation (eg tech repurposing)

Target trials

Dif in Dif
Retrosp. Cohort
ML

Monitoring
Ecological

ML - classification
ML - prediction
NLP

In-silico ML

Matrix/Tensors

Weights - IPW
B coefficients
Residuals
Synthetic data
Aggregated data
Aggregated data
Distance
Distance
Distance

Synthetic data

PHIRI

Population Health Information
Research Infrastructure

This project has received
funding from the European
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and innovation 5
programme under grant
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PHIRI: Real-world data measuring the COVID19 indirect ﬂm
“impact”

w#ﬁ‘h\‘ Direct and indirect determinants of COVID-19 infection and outcomes in
\il‘_//l vulnerable population groups with reference to inequalities

§ oo

o
\_5 COVID-19 related changes in population mental health

This project has received
funding from the European
Union's Horizon 2020
research and innovation
programme under grant
agreement No 101018317
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« What the PHIRI federated research infrastructure has achieved so far?
o Juan Gonzalez-Garcia -IACS

 An enhanced version of the PHIRI infrastructure: improving the analytical
services

o Francisco Estupifian-Romero - IACS

 An enhanced version of the PHIRI infrastructure: improving the technological
solutions

o Pascal Derycke - Sciensano

* Improving PHIRI performance and scalability: working within EGI-ACE
o Patrick Furnmann — DESY, EGI Foundation

This project has received
funding from the European
Union's Horizon 2020
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What the PHIRI
federated research
Infrastructure has

achieved so far?

Juan Gonzalez-Garcia
Biocomputing Unit Manager
Institute for Health Sciences in Aragon, Spain

L& Instituto Aragonés de
~—=m Ciencias de la Salud www. phiri.eu
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 Builds on top of the network from BridgeHealth project and Joint Action
InfAcCt
» Representatives of Public Health Institutes from 41 partners of 30
countries
« 27 National Institutes of Public Health / Research / Disease Control
« 7 Universities
« 7 Ministries of Health
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 Build and validate a federated research infrastructure (FRI) for rapid
cycle analysis
« Demonstrated through COVID19 uses cases (4+1)
« Valid for future pandemics and (in general) observational studies
 Stablish a solid governance structure

« Serve as prototype of Distributed Infrastructure on Population Health Align
with European Health Data Space (EHDS) & others (HealthyCloud, etc.)

« Setup a network of IT developers capable of sustaining and
upgrading the FRI

« Setup Health Information Portal on population health

« Metadata catalogues on population health data sources, studies,

guidelines, projects and trainings

® * PHIRI
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Ambition and challenge(s)

INTEROPERABILITY!
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Technical
Interoperability

*The New European Interoperability Framework

. This project has received
i A funding from the European
A Union's Horizon 2020
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Population Health Information WWW. ph Ir.eu X k programme under grant 4
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“ensuring that organisations operating under different legal frameworks,
policies and strategies are able to work together”

 Follow GDPR principles
* Privacy and Secure by design
« Minimise data mobilisation

 Align efforts with architecture proposal of HealthData@EU (EHDS2)
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‘to the way in which public administrations align their business
processes, responsibilities and expectations to achieve commonly
agreed and mutually beneficial goals”

e Set up a IT experts network

« Open approach: maximise transparency by exchanging
« Source code
* Procedures and methodologies
« General IT expertise

» Help desk in place to facilitate the implementation and deployment

" ® PHIRI
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“the precise format and meaning of exchanged data and information is
preserved and understood throughout exchanges between parties”

 Foster the use of a Common Data Model (CDM) using standards
 Faclilitate the mapping of original data formats to CDM
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"the applications and infrastructures linking systems and services.
Aspects of technical interoperability include interface specifications,
Interconnection services, data integration services, data presentation and
exchange, and secure communication protocols”

« Adoption of container-based solutions
« Use of well know software stacks
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An enhanced version of
the PHIRI infrastructure:
Improving the analytical

Services

Francisco Estupifian-Romero
on behalf of PHIRI WP7
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4 real life research use cases measuring the impact of COVID-19 on population health

Demonstrate how a broad variety of data
(e.g. administrative and survey data) can be

 vulnerable population groups with reference to inequalities _ o
reused in a distributed way across Europe:

g f’,ﬁ%! "l Direct and indirect determinants of COVID-19 infection and outcomes in

a) Conduct research through use cases of
Immediate relevance on the
consequences of the COVID-19 pandemic
on European population health

b) Pilot activities for the benefits and added
value of a federated research

infrastructure by bringing together data
COVID-19 related changes in population mental health from different European countries

This project has received

funding from the European

Union's Horizon 2020

research and innovation 2
programme under grant

agreement No 101018317
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PHIRI

Population Health Information
Research Infrastructure

e |In almost 20 data hubs, data is mobilized and ready to be
analyzed in a distributed manner

This project has received

funding from the European

Union's Horizon 2020

research and innovation 3
programme under grant

agreement No 101018317
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& .

docker

e In 14 data hubs, the PHIRI-app (Docker) is already deployed
and tested

This project has received

funding from the European

Union's Horizon 2020

research and innovation 4
programme under grant

agreement No 101018317
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>< Pplt H lthlfrmt
. European Health Data Space

e There is already overlap between the PHIRI data hubs and the
health data access bodies (HDAB) in the EHDS2

o Majority of PHIRI use cases data hubs will be HDAB in the future

www.phiri.eu
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First results on the impact of COVID-19 on population health available and published in Use Case Reports:

https://www.phiri.eu/outputs
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Participant Partners

Participant Partners IT Experts
Domain Experts (developers)

Participant Partners
Running Analyses in
each Data Hub

Outputs Use Case
Dléf)?ocr?;en t recollection BEINVEIE S
y & synthesis production

Participant Partners
IT Experts
(developers)

Research Common Synthetic A(% l;?;gls
Question Data Model dataset (scripts)

Participant Partners
Domain Experts

This project has received
f\mding from the European
Union's Horizon 2020
research and nnovallo 7
programme under gran!
agreement N 101018317
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Prototyping a use case in a federated infrastructure HM CONFERENCE
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Participant Partners
IT Experts
(developers)

> 2 2 YAy ) 0

Participant Partners
IT Experts
(developers)

This project has received
f\mding from the European
Union's Horizon 2020
research and innovation 8
programme under grant
agreement No 101018317
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Common Synthetic A?:;?}'/igls Use Case , egglﬁgg;[if)n
Data Model dataset e Deployment & synthesis

’ —— FRONTEN \
ND n‘d¢ ’ i
- i NGiNX
docker cocker | 'y
_ Vue.js
_ USER-
INTERFACE o

nding from the Europeal
Union's Horizon 2020
research and innovation 4
programme under grant
agreement No 101018317
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Orchestration of a use case: Hmm :
PHIRI Federated Analysis Application (DOCKET) .o 1o noveumses s

p e VSQLite

phiri-federated-analysis-application L pulls 100
By iacshiocomputing + Updated a year ago
PHIRI project Working Package 6 & 7 Federated Analysis Application images (latest = 20210621_dm20_v1)

d o ‘ kQ r rmarkdown

Use Case Oul'?put_s
Deployment recollection
& synthesis

Common Synthetic A%:?J/gls
Data Model dataset (scripts)

* Data availability

* Data accessibility

* Data minimisation

* Semantic interoperability

4;4 PHIRI )
Population Health Information WWW. phlrl .eu

Research Infrastructure

This project has received

funding from the European

Union's Horizon 2020

research and innovation 7
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Orchestration of a use case: Hmm :
PHIRI Federated Analysis Application (DOCKET) .o 1o noveumses s

p e VSQLite

phiri-federated-analysis-application L pulls 100
By iacshiocomputing + Updated a year ago
PHIRI project Working Package 6 & 7 Federated Analysis Application images (latest = 20210621_dm20_v1)

docker - -

Common Synthetic A%:?J/gls
Data Model dataset (scripts)

* Model benchmarking
* Script development
* Dependencies documentation

Use Case Oul'?put_s
Deployment recollection
& synthesis

This project has received

funding from the European

Union's Horizon 2020

research and innovation 8
programme under grant

agreement No 101018317
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Orchestration of a use case: Hmm :
PHIRI Federated Analysis Application (DOCKET) .o 1o noveumses s

p e VSQLite

phiri-federated-analysis-application L pulls 100
By iacshiocomputing + Updated a year ago
PHIRI project Working Package 6 & 7 Federated Analysis Application images (latest = 20210621_dm20_v1)

docker - -

Common Synthetic A%:?J/gls
Data Model dataset (scripts)

* Data quality at origin
* Informs interpretability

Use Case Oul'?put_s
Deployment recollection
& synthesis

This project has received

funding from the European

Union's Horizon 2020

research and innovation 9
programme under grant

agreement No 101018317
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Orchestration of a use case: Hmm :
PHIRI Federated Analysis Application (DOCKET) .o 1o noveumses s

p e VSQLite

phiri-federated-analysis-application L pulls 100
By iacshiocomputing + Updated a year ago
PHIRI project Working Package 6 & 7 Federated Analysis Application images (latest = 20210621_dm20_v1)

docker - -

Common Synthetic A%:?J/gls
Data Model dataset (scripts)

Use Case Oul'?put_s
Deployment recollection
& synthesis

* Graphical User Interface

This project has received

funding from the European

Union's Horizon 2020

research and innovation O
programme under grant

agreement No 101018317
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Orchestration of a use case:

£lpli

phiri-federated-analysis-application
By iacshiocomputing + Updated a year ago
PHIRI project Working Package 6 & 7 Federated Analysis Application images (latest = 20210621_dm20_v1)

docker - -

Quality

Analysis
(scripts)

Common Synthetic
Data Model dataset

www.phiri.eu

Population Health Information
Research Infrastructure

PHIRI Federated Analysis Application (Docker)

p e VSQLite

Outputs
recollection
& synthesis

Use Case
Deployment

e All-in-one solution

This project has received
funding from the European
Union's Horizon 2020
research and innovation
programme under grant
agreement No 101018317

BERLIN | 9-12 NOVEMBER 2022
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Orchestration of a use case:

phiri-federated-analysis-application
By iacshiocomputing + Updated a year ago
PHIRI project Working Package 6 & 7 Federated Analysis Application images (latest = 20210621_dm20_v1)

docker - -

Common Synthetic A%:?J/gls
Data Model dataset (scripts)

\54 Population Health Information

Research Infrastructure

www.phiri.eu

PHIRI Federated Analysis Application (Docker)
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p e VSQLite

Use Case Oul'?put_s
Deployment recollection
& synthesis

* DQA (HTML interactive report)
* Local outputs (HTML report)
* Aggregated data outputs (CSV file)

This project has received

funding from the European

Union's Horizon 2020

research and innovation 2 2
programme under grant

agreement No 101018317
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O
A

HELP DESK

Help desk to support use cases' deployment

O O ©

43 et 2
Tickets threads Meetings

J " PHIR )
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UCA 388 | 97
UCB 225 53
UCC 213| 51
UCD 243 | 72

Prototype 165 | 26

Zen0d0

)
Research Common Synthetic Qi Analysis 2 G Ollijgulis Use Case
Question Data Model dataset Analysis (scripts) Deploymen recollection Deliverable
(scripts) P t & synthesis production

* » PHIRI [imweiom | i | s | e |
I F brea:

Arsalute mumber of women with Breast cancer

b 1

P |

UCA 204 | 246

UCB 109 | 117 Results compilation in
UCC 86 | 93 progress

UCD 152|195 B B oo

Union's Horizon 2020
research and innovation
programme under grant
agreement No 101018317
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Methods and outputs dissemination

Implementation of more sophisticated analyses (on the same data)

In the lab, testing algorithms for full federated analyses

Continuous update and publication of all digital objects In
 Mapping WP6 CDMs to OMOP CDM

 IT developers’ forum
* Workshops and help desk for newcomers

® * PHIRI

Population Health Information
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Towards an enhanced Federated Research Hm
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More complex queries, more actors involved (distributed algorithms
Implementation)

Testing computational and software solutions (lab)

Early adopters EGI-ACE in EOSC (laaS)

Role of PHIRI as part of EDHS2 & EOSC (services)

 Sustainability
" # PHIR

opulation Health Information
search Infrastructure
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Population Health Information
Research Infrastructure

Thank you!

Name: Francisco Estupifian-Romero
E-mail: festupinnan@iacs.es

W @PHIRI4EU

3 /company/phiri

g ) Swansea

This project has received
LIniverSity funding from the European
——— Union's Horizon 2020

(I{&] Instituto Aragonés de RN o 9 ' b
% 2 == / P”fysg0| £ e research and innovation
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An enhanced version of
the PHIRI infrastructure:
iImproving the
technological solutions

Pascal Derycke
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Population Health Information
Research Infrastructure (PHIRI)
Proof of concept:

CODE MEETS DATA

Population Health Information WWW. phlrl .eu
Research Infrastructure
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Distribution of a research question in multiple data Hm
hubs using a federated approach (as-is)

Health data node A

I i Aggregated
-
Health data node B

l I Agaregated
analytical data B
scripts

v

Model
resulis

Meta-data-analysis
Knowledge

non-
disclosive
data

"Code meets data"

Health data node C

l ' Agoregated
data C
o Just aggregated

/? outputs move out

PH | Rl Secure

Population Health Information Pro CESSing
Research Infrastructure En“u"ironment

This project has received

funding from the European

Union's Horizon 2020

research and innovation 3
programme under grant

agreement No 101018317
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Prerequisites: Development of the analytical pipeline
for a federated analysis project

—— BERLIN | 9-12 NOVEMBER 2022
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(1)

(2)
PHIRI analytical pipeline (as-is)
Stel; S Data user
1. Shape the research question
2. Design a Common Data Model
3. Production of synthetic data ® o — L
: Build and locally f
4. Coding (Python, R) - = ynote Data Cov " dev anii festing
5. Build the Docker image for distribution AN ot
in the nodes > Scripts > W
ltem 2
ltem 3 R, Python, . _ _
Froduction of synthetic data Build, tizsr?o?jr; Ton in
for the purpose of modelling
the research question based (4)
on agreed common data
model

Union's Horizon 2020

research and innovation 4
programme under grant

agreement No 101018317
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A stand-alone/portable application (such as a Docker image) made it
possible to distribute and run the scripts in the data hubs: “code meets
data”

« Aminimum knowledge of the available data is needed to define a
Common Data Model;

« Generating proxy (synthetic) data is of importance to code the
analytical scripts for analysing data;

« Capacity building in the data hubs is of eminent importance.

® * PHIRI

Population Health Information WWW_phiri_eu
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Upgrading options for PHIRI
research infrastructure

TO-BE

" # PHIRI

Population Health Information WWW. phlrl .eu
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PHIRI analytical pipeline (as-is) Integrated information system (to-be)
1. Design of Common Data Models 1. Search for data and information (logical structure of
2. Production of synthetic data data)
3. Coding (Python, R) 2. Access “proxy” data
4. Build the Docker image for 3. Coding (Python, R) in Virtual Labs
distribution 4. Transfer analytical scripts for execution in the Secure
Processing Environment
A Research Infrastructure designed
as a DigitalXPlatform
" # PHIRI

Population Health Information WWW.phiri.eU
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PHIRI (to-be): an integrated information system for
prototyping knowledge
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ﬁ

Policy maker, etc.

T ==

Knowledge

Data user

|

PHIRI Digital eXperience Platform

SEARCH ACCESS PROCESS

PG LTI dayd Synthetic training

Health data node A

.

Health data node B

\

(structured
metadata)

dita Virtual Iab
T
R

Prototyping knowledge
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Research Infrastructure

"1 analytical
scripts

"Code meets data"

Aggregated
data A

Aggregated
data B

non-
disclosive
data

Maodel
results

Meta-data-analysis
Knowledge

Health data node C

Agaregated
data C

Just aggregated

:'!I

Secure
Processing
Environment

outputs move out

This project has received

funding from the European

Union's Horizon 2020

research and innovation 8
programme under grant
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Search for health data
Data discovery: DCAT
metadata catalogue

TO-BE

® # PHIRI
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(Metad a‘ta fo rmac h n eS) BERLIN | 9-12 NOVEMBER 2022

Publish semantically-rich and machine-actionable metadata:

« Use of DCAT W3C metadata standard for describing catalogues of
datasets (interoperability)

* Publish in machine readable formats (TTL, RDF-XML, JSON-LD)
« Use unambiguous interpretation (Controlled vocabularies)

Population Health Information WWW. phlrl .eu
Research Infrastru

fi cture




Data owner \

PHIRI European
Metwork of contributors

PHIRI

Population Health Information
Research Infrastructure

Upgrading the healthinformationportal.eu ﬂm

Syntactic Information
system

Form

Field 1

Field 2

Field 3

HI sources
data
template

/
()

HI sources
dh

SCQL di

EUROPEAN
PUBLIC
HEALTH
CONFERENCE

BERLIN | 9-12 NOVEMBER 2022

Semantic Information
system

/

DDI-RDF)Discovery vocabulary (API)

}

DCAT
HIF website HIF DCAT End point
catalogue  ——m
HI sources HI sources (ttl, rdf-=ml,
Json-1d)
Knowledge
graph db
Federated zer

User

Queries to
other
SPARGL
end points

www.phiri.eu

This project has received
funding from the European
Union's Horizon 2020
research and innovation
programme under grant
agreement No 101018317
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Access proxy data
Data discovery (DDI-RDF
Discovery vocabulary)

TO-BE

® # PHIRI

Population Health Information WWW. phlrl .eu

Research Infrastructure
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Provide information about the logical structure of Real ﬂm
World Sensitive Data and access to proxy data (to-be)

PHIRI Proxy Data profile Real World
metadata data reposito sensitive Data
catalogue : .

Data user Virtual lab
* 2 PHIRI __
Population Health Information WWW.phl”.eU ; ovation 7 15

Research Infrastructure
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Process and prototype
knowledge

TO-BE

J * PHIR )
Population Health Information WWW. phlrl .eu

Research Infrastructure
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Research Infrastructure as a DigitaIXPIathIHHmcoNFEREm:E

BERLIN | 9-12 NOVEMBER 2022

“Open Science _
platform for collaborative PHIRI Virtual

Population health research” Res _earCh
Environments

€ C @ (o)) b healthdataportal Lew master, o =
= File Edit View Run Kemel Tabs Settings Help -
- B * C 3 variables-values.csv X | [ Launcher X | E sensitive_data.csv X | [ Convent_csvdatadump_to_traX | + %
Q

o p— o o webmaster shared_data folder &
= Mome - 1 Madifi A ~

iptL db Marjan days a
! ump_to_training_csvipynb

E e a0 virtual labs &
demonstrators:

lic Data Acce: . R
[ ] Python 3 R
A , o
Jupyterlab I n er
o~ = M @ R &

® * PHIRI

Population Health Information WWW.phiri.eU

Research Infrastructure
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Conclusion: upgrading the PHIRI federated platform Hm CONFERENCE

BERLIN | 9-12 NOVEMBER 2022

PHIRI aims to offer a technical interoperability framework allowing
data analysis to be computationally reproduced in an isolated and
secured processing environment.

In order to complement/enhance the EHDS2 ecosystem, upgrading
options for PHIRI could include:
- A linked open data platform with virtual labs (‘playground’) offering search,
data access (training data) and processing facilities for the prototyping of
knowledge.

- A technical interoperability framework to the EHDS?2 allowing processing
of sensitive data in secure and isolated environments (“‘codes move to

data”) for the production of insights

® * PHIRI

Population Health Information WWW. phlrl .eu

Research Infrastructure
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Conclusion

TO-BE

This project has received

funding from the European

Union's Horizon 2020

research and innovation 1 9
programme under grant

agreement No 101018317

J * PHIRI )
Population Health Information WWW. phlrl .eu

Research Infrastructure
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User journey for the secondary use of data Hm

powered by the PHIRI research infrastructure

PHIRI (TO-BE) Health data node (or EHDS2 node)

Data discovery and P?;? Usiﬁ 3 Project transfert Isalate[;ai? HEZﬁsatiDn Deliberation : Aggregated Data
feasibility study kn OWE;EQS 1 Acceptance SPE SCRA ! ACcess provision

Training > Analytical
data scripts Insights
Playground Sandbox

® * PHIRI

Population Health Information WWW.phiri.eU

Research Infrastructure
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_ _ BERLIN | 9-12 NOVEMBER 2022
Population Health Information
Research Infrastructure

Name: Pascal Derycke

E-mail: Pascal.Derycke@sciensano.be
W @PHIRI4EU

3 /company/phiri
www.HealthinformationPortal.eu

e .
. S This project has received
* * funding from the European
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* 4 *

Union's Horizon 2020
.. research and innovation
WWW. p h | I’I . e U programme under grant

agreement No 101018317
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Improving PHIRI performance and scalability:
working within EGI-ACE

Patrick Fuhrmann
DESY

On behalf of

Gergely Sipos (EGI-ACE Technical Coordinator)
EGI Foundation

European Public Health Conference
November 2022, Berlin

. EGIACE s fundin gfomth e European Un s Ho n 2020 researc h
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e EGI and EGI-ACE
e PHIRI use case

e Science with EGI Notebooks and Binder PH | Rl
m Ina Scal able Way Population Health Information
m Ina reproducible Way Research Infrastructure

e Conclusions ﬁ/)
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Advanced computing and data analytics for es-mce
research and innovation

2010

From the high-energy physics compute grid
(WLCG)

2022

To a multi-disciplinary, multi-technology
infrastructure




EGI compute infrastructures (Oct/22)

Since pre-2010

2

Eai comner
TOGETHER

[FOR TOMORROW

200+ High Throughput Compute

sites

(ARC-CE, HTCondorCE, SRM,

webdav, XrootD)

28 Cloud sites
(OpensStack)

[ )
o..:.:"":..'.. o. [ )
eec’ ‘oo
Cel-RCE
4 HPC sites
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EGI-ACE = EGI H2020 flagship project because... ¢ %

ecl-ACE

EGI Advanced Computing for EOSC (European Open Science Cloud)

Dark blue: current EGI council members

Hosting nodes ight blue: countries for future integration

Paas tier

ﬁ Federated Access tier CN\C __\_.

/ =
ASGC
; /‘-_——\

1 !
1

. Data spaces and
analytics tier

Consortium:

e Coordinator - EGI Foundation
e 33 Partners, 23 third parties
O Incl. Sciensano for PHIRI

Duration:
e Jan 2021 - June 2023 (30 months)
EGI Services for

® Research
® Federation
® Business

Scope:

e Co-development of services with
research communities

® 49% service delivery (Virtual Acce
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EGI-ACE service delivery activities esi-Ace

Scientific
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Data Spaces
and Analytics
Data and thematic
data analytics and
processing tools

Thematic application services

Platforms
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Federated

Access
Federation-wide
management of
data and
computing

EQ0SC
Marketplace

Federated
Resources

Compute and

(%]
9
L
©
o

o

()

(9]

(%]

(4]

(8]

o

S
o
&

o

(@}
|_
iy

c

(&)

=

()

()]

o]

c

@
=

(¢}
9

2

storage facilities %

Infrastructure services

R
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and Analytics
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processing tools

Platforms
generic added-
value platform level
services
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PHIRI use case in EGI-ACE ASEOTAN

ee’ teg
eel-ACE

https://www.phiri.eu/

About PHIRI ’
RI on population health information that aims to facilitate and PH I RI
generate the best available evidence for research on health

and well-being of populations as impacted by COVID-109.

Population Health Information
Research Infrastructure

Piloting PHIRI services on EGI
1. Reproducibility: write, run, share, re-run data analysis (‘FAIR notebooks’) Cesnet
o EGI Notebooks and Binder services at CESNET (CZ)
o Using RStudio kernel
o Notebooks+Binder (as Docker containers), reinstall at other sites
3. Scalability: Deploy and operate PHIRI web environments in the cloud '_jl 3'e°§.‘2't2'?.:'§§‘c'3.';‘,§|'2,ﬂ§a
o Underlying capacity (scalable within BIFI and to other sites) B8N Universidad ara50za
m OpenStack cloud resource from BIFI (ES)
m 20 vCPU cores. 50GB of RAM and 1TB of block storage



https://www.phiri.eu/

EGI Notebooks (based on JupyterHub)

® ~ JupyterLab X +

4 D C m] & notebooks.egi.eu,

: File Edit View Run Kernel Hub Tabs Settings Help

\ - [M] FirstNotebook.ipynb ® [ Terminal1 X

. + X OB » m C Code v Python3 O
Documentation \\ g

RARERC
00’ toeg
ecl-Ace

<>

Code
Use your favourite
language

ol Start here
Text formatted
USIﬂg @ This is a documentation cell written with markdown
Markdown/LaTeX a print(*hello”)
hello
[ import seaborn as sns
sns.set(style="darkgrid")
D # Load an example dataset with long-form data <
ata =P fmri = sns.load_dataset("fmri")
Import frOm # Plot the responses for different events and regions
. sns. lineplot(x="timepoint", y="signal",
local/remote disk huestreaiont, “stylesteventlt
data=fmri

<matplotlib.axes._subplots.AxesSubplot at 0x7f4c15812e48>

region
— parietal
frontal

03

event

a

o

- stim

Interactive
browser based
environment with
federated login

Output
Results of the code
execution(e.g. plots)




Reproducible science on the way to
Open Science ee-Ace

Reproducibility Spectrum

Publication +

Publication . Full
only Code Liniea and replication
Code executable
and data q dat
code and data Open
Infrastructures

g

N
Not reproducible < ) Gold standard
Curtesy: Research Gate ‘ Q) binder

With Binder, open those notebooks
in an executable environment,
making your code immediately

reproducible by anyone, anywhere.

B
-

Notebooks




Reproducible science with
EGI Notebooks and Binder es-Ace

1. Perform data analysis and
visualisation

Download notebook
(single file)

EGI Notebooks

Example

2. Publish notebook and .
Generate DOI

3. Cite DOI
in publication

GitHub

Your repository

Journal paper

DOI 10.5281/zenodo.3242074

‘ Scientific ‘

data

6. Insert DOI

5. Resolve DOI to Notebook

e e
—
Fellow

researchers

4. Discover DOI




[ .. ..
Conclusions suil
eel-ACcCE

* PHIRI made first steps to ‘cloudify’ user environments and analysis

applications
= Scalability
= ‘Remote updates’

= Sharing and reproducing
= Notebooks-Binder OR
= whole setup with Docker

e Partnership with EGI
= Building on an interoperable compute federation
 Additional areas to explore with EGI in the future
= Federating data for centralised search and discovery
= Remote access to datasets from Notebooks and Binder
= Al/ML from notebooks




support@eqi.eu
WWW.eqi.eu/projects/egi-ace

EGI Foundation

@EGI_elnfra

EGI-ACE receives funding from the European Union's Horizon 2020 research and
innovation programme under grant agreement no. 101017567.
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