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EGI Council Participants:

T,
- €9 29
VISIOn N 22 countries
+5 international research organisations
All researchers have seamless access +1 institutional representative

to services, resources and expertise to
collaborate and conduct world-class
research and innovation

Mission of the EGI Federation

Deliver open solutions
for advanced computing and data
analytics in research and innovation

Mission of the EGI Foundation

Enable the EGI| Federation
to serve international research and
Innovation together
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GEANT Association
RENAM (Moldova)
GRENA (Georgia)

IMCS UL (Latvia)

CSIR Meraka Institute
(South Africa)

@ai International Partnerships with MoUs

Open Science Grid
(USA)
CLAF (Latin America)
Compute Canada

SSTIR (China)

CNIC (China)

IHEP (China)
ASGC (Taiwan)
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@ai EGI-ACE - EGI flagship project

T Hosting nodes

Paas tier

B Federated Access tier

. Data spaces and

Dark blue: current EGI council members
ight blue: countries for future integration

cN\C

analytics tier /
y ASGC

—
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Consortium:

e (Coordinator - Stichting EGI
e 33 Partners, 23 third parties
e Most of EGI members + Several Rls

Services:

e EGI Services for Research
e EGI Services for Federation
e EGI Services for Business

Scope:

e 49% service delivery (Virtual Access)
e (Co-development of services with Rls

Duration:
e Jan 2021 - June 2023 (30 months)
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@ai Reproducibility: beyond sharing code and data

Reproducibility Spectrum

Publication +

Publication . Full
Linked and g
only Code replication
Code executable
and data
code and data

Not reproducible < _ Gold standard

Peng, Science, 2011
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@&l Reproducible Open Science in EGI/EOSC
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Notebooks + Binder

Notebooks

DataHub DataHub
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- jupyter

ece
— Jupyter Lorenz Differential Equations wissed ot

The Jupyter Notebook Is an e

open-source web application that | esemieracim 0
Zjupyter weicometoP Exploring the Lorenz System

allows you to create and share = oo
5 + xa B 4+ ¢+ »1 A

documents that contain live code, 1 o

This is one of the classic systems in non-linear differential equations. It exhibits a range of

equations, visualizations and narrative ~ Jupyter et ot s s b, B, o Vo e o oo i

solutions. The system was originally developed as a simplified mathematical model for
teXt . Welcome to the

atmospheric convection in 1963.

In [7): interact(Lorenz, N=fixed(10), angle=(0.,360.),
o=(0.0,50.0),B=(0.,5), p=(0.0,50.0))

Uses include: data cleaning and oo - 5"
transformation, numerical simulation, =t i N
statistical modeling, data visualization, o——"—
machine learning, and much more. S

import matplotlib

24 March 2023 | ISGC2023 www.egieu | 7
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Documentation

Text formatted using
Markdown/LaTeX

4 b C

File Edit

S’
g

" JupyterLab o

R 6 notebooks.egi.eu/user/529a87e5ce04cd5ddd7161734d02df

View Run Kernel Hub Tabs Settings Help

LS

O » @*®

Interactive
browser based
environment

B A| FirstNotebook.ipynb ® M Terminal 1 X

\K}( [[_j [j » W C Code v

Start here

This is a documentation cell written with markdown

print("hello")
hello

import seaborn as sns
sns.set(style="darkgrid")

# Load an example dataset with long-form data
fmri = sns.load_dataset("fmri")

# Plot the responses for different events and regions
sns. lineplot(x="timepoint", y="signal",

hue="region", style="event",

data=fmri)

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

region
0.3 - parietal
frontal
event
0.2 — LI
—_ () e D
B
& 0.1
A
0.0

———-———_--—.
-

~0.1 | \\-~//////"___

Python3 QO

<[>

Code
Use your favourite

language

Output
Results of the code
execution(e.g. plots)
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@al EGI Notebooks ()
EGI Notebooks
—— & & notebooks.egi.eu

Jupyter hosted in the EGI Cloud
- Offers Jupyter notebooks ‘as Service’
- One-click solution: login and start using

2l Notebooks

Notebooks is an environment based on Jupyter and the EGI cloud service that offers
a browser-based, scalable tool for interactive data analysis. The Notebooks
environment provides users with notebooks where they can combine text,

M a i n Fe at u res: mathematics, computations and rich media output.
. . Access requires a valid EGl account and enrolling to the vo.notebooks.egi.eu VO.
- Easy access: Login with the EGI AAlI Check-In

SerVice #%  Continue with EGI Check-in

- Persistent storage for notebooks

- Use EGIl computing and storage resources st T s il
from your notebooks

setup. Order a community notebooks instance via the EOSC Marketplace.

- .:..'-““o. cesnet :ot:gloilésEis a service provided by CESNET, co-funded Privacy policy | Terms of use
v EGI-ACE.

24 March 2023 | I1ISGC2023 www.egi.eu | 9



@&l EGI Notebooks integrations

..J'_'..

1. Runs on EGI Cloud providers (Cloud Compute

EUDAT
/ Online Storage) . l"
2. Uses Check-in for authentication + access to | E

other services Check-in Notehooke
3. Makes user-level software available from ‘oo’
00
CVMFS . 00,
» DIRAC client for submission of jobs to Workload Manager / (O) VI:’/I‘;'}:(LOZ?
High Throughput Compute 00 8
« Fedcloudclient for interaction with Cloud Compute Datahub
4. Transparent access to Datahub spaces ~ N
ices: (0)
5. Access to 3rd party services: B2DROP @ ) .
Online Storage Cloud Compute High-Throughput
Compute

24 March 2023 | 1ISGC2023 www.egi.eu | 10
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@&l Customisable options

EGI Notebooks offers different computing
environments:
- Default: Python, R, Julia, Octave and a wide  © Default EGl environment - 6 GB RAM / 2 core

. . . The Default notebook environment includes Python, R, Julia and Octave kernels
range of data science libraries
- MATLAB (BaSiC/FU”)I Run MATLAB on EGI O MATLAB Environment (Basic) - 4GB RAM / 4 cores

. . The MATLAB environment (requires a valid license), includes Python and MATLAB kernels
resources (requires a license!)
. Community environments: tuned to meet o MATLAB Environment (Full) - 4GB RAM / 4 cores

The MATLAB environment (requires a valid license), includes Python, MATLAB kernels and additional MATLAB

the needs of specific user communities packages

B2DROP connection

Server Options

24 March 2023 | 1ISGC2023 www.egi.eu | i



@ai Accessing data and code

- & o - Persistent home
+
= - e Can be used to store data (1I0GB limit)
T Q. * Files will be kept even if the notebook server dies
lter files by name
l/ * Access to your accessible spaces in datahub
» Share data and assign PIDs to shared spaces
P | Name A | Last Modified . B2DROP
B b2drop 12 minutes ago « Access data stored in EUDAT's B2DROP service
| 1B cvmfs 12 minutes ago - CVMEFES
— B datahub 12 minutes ago « Selected CVMFS repositories available

* Easy to add community specific ones

- nbgitpuller

* Get code from any git repository from a single URL
* https://hub.jupyter.org/nbgitpuller/link.html

e (M| Untitled.ipynb 6 minutes ago

* |

24 March 2023 | 1ISGC2023 www.egi.eu | 12
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@ai Getting access

1. Get an EGI account
(https://aai.egi.eu/signup) 25

EGI| User Community

Q 557~ EnolFernandez & ~

2. Enroll to one of the supported VOs
(Virtual Organisations): .
* vo.notebooks.egl.eu - s
. vo.access.egi.eu - - -
. auger
- biomed
- vo.relilance-project.eu
- elscat.se
- vo.environmental.egi.eu S

Copyright ©2016-2023 | Check-in is an EGI service provided by GRNET, receiving funding from the EGI Foundation (EGl.eu) and the EGI-ACE project

(https://go.egi.eu/8Hspz)

Home > EGI User Community > Join vo.envircnmental.egi.eu VO

Join vo.environmental.egi.eu VO

‘\ Configuration BEGIN =

‘ﬁ: Collaborations

24 March 2023 | 1ISGC2023 www.egi.eu | 13
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@& Binder: reproducing execution environments

An open-source web application to
turn repositories In interactive =L
notebooks ‘

JANE HAS WRITTEN A PAPER

BASED ON HER EXPERIMENTS. STEP @ ___, SHE DESCRIBES THE

EXPERIMENTS AS A

| iacoa— ] Ao NOTEBOOK, MIXING:
~

eo(F-2) = [6)

— PROSE
= . CODE &
-/J/ VISVALIZATION

’ AND RESOURCES:
(o)
‘:{} | SOURCE CODE,
DATA,

MEDIA..

It uses Modern technology in cloud
orchestration (Kubernetes),
interactive computing (Jupyter),
scientific computing (the

|

SHE WOULD LIKE ANYONE TO BE
ABLE TO REPRODUCE, CHECK, AND
IMPROVE HER CALCULATIONS

-

open-science ecosystem) SHE PUBLISHES THEM SHE MAKES THAT REPOSITORY SINDER- =
ON A PUBLICLY READY BY DESCRIBING THE SOFTWARE V%
HOSTED REPOSITORY REQUIRED TO RUN THE NOTEBOOK

»)

- GITHUB
=

BITBUCKET GITLAB

CONFIGURATION \/

NOTEBOOK v

()

EVERYONE CAN NOW RUN AND
REPRODUCE HER COMPUTATIONS

RESOURCES v :’\
L sTer O ﬁg

www.egieu | 14
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@&l EGI Replay

BinderHub hosted by EGi

- Offered ‘as Service’
- Same access conditions as EGIl Notebooks

Main Features:
- Use any binder-compatible repository
- Reproduce your notebooks with access to EGI

resources (e.g. datahub)
- No hard limits on sessions duration,

customisable resource limits for
users/communities

24 March 2023 | 1ISGC2023

0O @ Binder

d

C

x +

@ replay.notebooks.egi.eu

X binder

Turn a Git repo into a collection of interactive notebooks

Have a repository full of Jupyter notebooks? With Binder, open those notebooks in an executable
environment, making your code immediately reproducible by anyone, anywhere.

New to Binder? Get started with a Zero-to-Binder tutorial in Julia, Python, or R.

Build and launch a repository
GitHub repository name or URL

GitHub v | GitHub repository name or URL

Git ref (branch, tag, or commit) Path to a notebook file (optional)

HEAD Path to a notebook file (optional) File »
Copy the URL below and share your Binder with others:

Fill in the fields to see a URL for sharing your Binder.

Expand to see the text below, paste it into your README to show a binder badge:

How it works

@ Enter your repository information

Provide in the above form a URL or a GitHub repository that contains Jupyter
notebooks, as well as a branch, tag, or commit hash. Launch will build your Binder
repository. If you specify a path to a notebook file, the notebook will be opened in

your browser after building.

@ We build a Docker image of your repository

Binder will search for a dependency file, such as requirements.txt or environment.yml,
in the repository's root directory (more details on more complex dependencies ir
documentation). The dependency files will be used to build a Docker image. If an

lrnmma bhas aleand

www.egi.eu |
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."..3 ? ,’.‘ ® O ® /@ O enolficfisgc-2023-enes: Sample X =+ v
b ...' -».ft. P
® gy ‘o @ . o 4 C @ github.com/enolfcfisgc-2023-enes a & |['P A UIB A & =
e GI l \ B I I I d e r re p O S I t O ry O Search or jump to... Pull requests Issues Codespaces Marketplace Explore

Ll enolfc/isgc-2023-enes Public <z Pin ® Unwatch 1 ~ % Fork O ~ Yy Star 0 -

<> Code () Issues 19 Pullrequests () Actions [ Projects [J Wiki ©) Security |~ Insights {8 Settings

A code repository that contains: P man - Pt Gouss ®

Sample binder repository using ENES

C ® f G enolfc Update notebook 5691329 6 hours ago ) 4 commits data
o« Code to reproduce l.e.set o
[ CcMIP6_ESM_collection_file_da... Initial commit 6 hours ago (I Readme
n Ote b O O kS) [ ENESDS_CMIP6_datahub.csv Initial ¢ [14]: %%time
vai tasmax_year place df = pd.DataFrame(index = tasmax year place xr['time'].values,
D LICENSE initialy columns = ['Model Temperature', 'Summer Day Threshold'])
[ ] [ ]
@ + d es C rl pt I O n Of t h e S Oftwa re O QuickStart_GeoPy.ipynb Updaty tasmax year place df.loc[:, 'Model Temperature'] = tasmax year place xr.values # Model data
tasmax year place df.loc[:, 'Summer Day Threshold'] = 25 # Summer Day Threshold
[ README.md Updati = = =
) . # Plot data and define title and legend
O environmentyml Initial ¢ tasmax_year place df.hvplot.line(y=['Model Temperature', 'Summer Day Threshold'],

value label='Temperature in °C', legend='bottom’,
title='Daily-Maximum Near-Surface Air Temperature for '+place box.value,

runtime (e.g. a conda
environment) e T e

wall time: 4min 17s

isgc-2023-enes (141

® + a ny a u Xi I i a ry ﬁ | e S n e e d e d t O o . ?Daily-Maximum Near-Surface Air Temperature for Taipei

Fun the COde Sample binder repository using ENES d 30_2. A
orermmeeoses NN RAAMAAREARARARL AR
I T

A 1 iy
¢ Contents of the repository % ] ' l , ‘ ‘ l ' l l
e QuickStart_GeoPy.ipynb : the not % N
e environment.yml : conda environn -
From https://github.com/enolfc/isgc-2023-enes :

» : i , : : .
| a l.l l] C '] b l nd er O ® 2023 GitHub, Inc. Terms Privacy 20l20 20125 2(;30 20|35 20'40 20145 20'50

Variable
- Model Temperature —— Summer Day Threshold

24 March 2023 | 1ISGC2023 www.egi.eu | 16


https://github.com/enolfc/isgc-2023-enes
https://replay.notebooks.egi.eu/v2/gh/enolfc/isgc-2023-enes/HEAD

4 R . ! ~ New versi
Seiinge  Bittub Reg Turn a Git repo into a collection of interactive notebooks

Home Account GitHub

& Profile
T — Have a repository full of Jupyter notebooks? With Binder, open those notebooks in an executable 148 11
. 2 3 3 A ® views & downloads

© securiy 1 Fiip the environment, making your code immediately reproducible by anyone, anywhere. p——
% Linked accounts Select the rept

preserve, and |
U Applications :;rfr: sgr:utom
e Shared links | New to Binder? Get started with a Zero-to-Binder tutorial in Julia, Python, or R. et

O GitHub

Build and launch a repository

GitHub
Zenodo DOI (10.5281/zen0d0.3242074) hdexed in
‘ OpenAlRE

Zenodo DOI + 10.5281/zeno0do.7 124666

Do Git ref (branch, tag, or commit) Path to a notebook file (optional) ublication date:

December 4, 2019
)Ol:

DOI 10.5281/zenodo.3561323
jubject(s):

Copy the URL below and share your Binder with others: ; :

HEAD Path to a notebook file (optional) File =

DOI 10.5281

Supplement to
DOI 10.5281 https://github.com/EGI-Foundation/training-

. notebooks-seadatanet/tree/0.4
https://replay.notebooks.egi.eu/v2/zenodo/10.5281/zenodo.7124666/ [‘g]

icense (for files):
(Z Other (Open)

DOI 10.5281

Expand to see the text below, paste it into your README to show a binder badge: b

fersions

ion s 4,201
DOI 10.5281 Version 0.4 Dec 4,2019
10.5281/zen0d0.3561323

Version 0.3 Oct 8,2019

D q) 4 q) q) 8 D B
D (D (¢] m m m m =
3 Q b @ @ @ @ a
- 2 g 5 3 X Y7
5 ) = o ® ® L)
> = ® 2 Q. o o ° ==

10.5281/2en0do.3475785
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@&l EGI Notebooks and EGI Replay services

EGI Notebooks EGI DataHub EGI Replay

l. Perform data analysis and
visualisation

/. Reproduce analysis

Your 6. Recreate

2. Publish notebook and Generate repository environment
DOI

5. Resolve DOI to

repository
3. Cite DOI
in publication Fellow

| researchers
e “ti-"“%-f"m
e 4. Discover DOI

::::::
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@&l Start using the services!

9,
O

https://notebooks.egi.eu/ https://replav.notebooks.egi.eu

Documentation: https://docs.egi.eu/users
Support: support@egi.eu

24 March 2023 | 1ISGC2023 www.egi.eu | 19


https://notebooks.egi.eu/
https://replay.notebooks.egi.eu/
https://docs.egi.eu/users/getting-started/communities/dmcc/
mailto:support@egi.eu

www.egi.eu 19 — 23 June, 2023 Save the
HEGI2023 Novotel Poznan Date
Centrum, Poland

ISGC 2023 - 21st. March at 14:00 June 19th - June 23rd 2023, Poznan, Poland

EGI Tutorial: Regional infrastructure for
reproducible open science In Asia

Pacific

Call for Contributions is open!
https://indico.egi.eu/event/6071/abstracts/

Deadline extension to March 30th.

24 March 2023 | 1ISGC2023 www.egi.eu | 20


https://indico4.twgrid.org/event/25/sessions/254/#20230321
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©

Thank you

Giuseppe La Rocca

e gluseppe.larocca@egi.eu
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