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 Jupyter's mission is to support reproducible, exploratory and
Interactive computing through

O
« A collection of standards Y
« A community Jjupyter
* A set of software tools ®

» Concepts

« Jupyter Notebook: Combination of documentation & programming code
« JupyterLab: Collection of Jupyter Notebooks and data

» JupyterHub: Multi-user, web-based Jupyter environment. Avoids the need
to install software, allows for sharing. Facade for JupyterLab, but also
RStudio and others
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History
Jupyter in the NFDI and at JSC

Jupyter in NFDI consortia

* 6 0of 26 (23%) reported comparable
service in use.

« 17 of 26 (65%) reported a need for
Jupyter or comparable service.

 8of 26 (31%) reported to be developing a
comparable service.

« Numerous constructive comments and
guestions raised during feedback round.
We take them into consideration.
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Jupyter at JSC

Providing a highly flexible Jupyter Hub
facilitating access to HPC and Cloud
resources since 2017.

Deployment on very stable Kubernetes
cluster inside Cloud environment.

OutpostSpawner to integrate external
resources.
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Initial Basis Usage Features Redesign Customization
JupyterLab modules Inplace Documentation Remote Desktop Integration Switch to Kubernetes Project/Community JHubs
Authentication via Unity/IdM R, Julia, C++, Octave, Ruby Optional 2-Factor Authentication Redesign Management Upgrade JHub Entrance-Ul
Authorization via UNICORE JupyterLabs on OpenStack Use for Workshops Switch to JupyterLab 3 Comp. Resource Permissions
Orchestration Docker Swarm Dashboard Development Specialized Functionalities GPFS through UFTP Maintenance Improvements
Synchronization of User-DBs JupyterLab Usability Enhanced Data Access Support for User Extensions Upgrade of Load Balancer
Basic Data Protection Regulation Kernel for Visualization, DL Extended Logging Easybuild Modularization Modularization of Backend
Fulfill Safety Requirements Testing & Benchmarking Cross-Side Demonstration External Clouds & HPC

JebBe ) Jlsb1 ) Jlab2 > Jisb3 ) JLah3X ) Jlshs g
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Jupyter Hub infrastructure at JSC q F d o Nationale

A hosting environment for several hubs

@) JULICH  JUNIQ

Login JSC Status  Documentation  More Links

JUNIQ

The Jilich UNified
Infrastructure for Quantum
computing

JUNIQ provides access to different
. QISKIT quantum computing devices which
can be used within the same
programming environment. The
The JUNIQ portal offers access to a Qiskit development necessary quantum computing
environment for quantum computing research. Besides from the modules are provided. Currently,
default set of tools offered by Qiskit, this environment has been algorithms can be run on the
extended with several custom-made plugins which provide access JUQCS emulator or the D-Wave
o quantum il which are i Quantum Annealer JUPSI.
available to the public, such as the OpenSuperQ prototype

quantum computer (coming soon) as well the QC-emulator Please use your JUNIQ account to
JUQCS running on JURECA-DC. Read more. log in or register if you have not
already done so. In case you have
I not yet applied for quantum
computing time please follow the

I instructions on our website.

Quantum Software Development Framework

o ]
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Computing Service

Jupyter-CoEC .

TRAININGS.

upy
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CoE in combustion

CoE RAISE — Al for simulation base engineering
EuroCC-GCS

GCS Portal

Juniq — Quantum Computing in your browser
Jupyter-JSC

JupyterdNFDI
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 Meetings of WG RSE focusing on Jupyter as early as June 2022

« Invited core developers of upstream Jupyter who followed with interest

Preparation of proposal for base service between February and August
2023

«  Successful on second submission February 2024

e Start of project in June 2024
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Timeline e Nationale
June 2024 — May 2025 nfdi e

« Reached M1.1 and M2.1 this month Project month

Y1 — Initialization phase ‘

« Starting point for further developments

1‘2‘3‘4|5‘6‘7|8|9|10|11‘12‘ | ‘

° Integration of additional resources B G T A

M1.1 — Central JupyterHub deployed
pending (M4.1)

D1.1 - REST API documentation for resource manager

» User stories (D5.2) in collaboration with M2.1 = JSC resources avalable in central hub|

D2.1 - External resource API implementation template

Interested parties and supported by

D3.1 — Profle for the integration with IAM infrastructure proxy

Base4 N F Dl M3.1 — Integration with IAM infrastructure proxy ”

MJ4.1 - Initial external resources available in central hub

D5.1 - Use-case for binder based FDOs

D5.2 — Development of user stories

D5.3 — Best practice guidelines for reproducibility
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Jupyter4dNFDI
Participants and their roles

 CIDS: NHR resource provider
 GESIS: user representation, outreach

« GWDG: IAM integration and resource provider

« JSC: lead, technology and resource provider

« MPCDF: resource provider

« US: WP4, connecting external resources, link to
datasets
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. Inventory of Jupyter services within NFDI

. https://nfdi-jupyter.de

. Some will be immediately integrated

. Some guarded by additional security restrictions
. Others welcome to join

e

Jupyter Services Overview

s -'Us
Jupyter Notebooks are an interactive computing environment for creating and sharing documents with live code, text, and yupyter [J-[]
visualizations. They consist of cells for code and text, can be used for data science and other tasks, and support multiple ‘ i JOLICH Cq N
. ] ) ) JULICH | ctreoumume ¥ o
programming languages. Notebooks can be saved and shared, making collaboration and showcasing work easy. Forschungszantrum | CENTRE )

This site wants to provide an overview of avaiable Jupyter Services for researchers in Germany.

c
A -
(3 GES}’é‘Lébnﬂmtiw: §
fnrém;ah&‘mmmn b
S i~
‘ .

If your instance is missing, have a look at our contribution page. If you are interessted in current statistics, have a look here.

eta SUPERCOMBUTING IN YOUR BROWSER

GESIS Notebooks Jupyter-JSC Srmigart.
Provider: GESIS — Leibniz Institute for the Social Sciences Provider: Juelich Supercomputing Cenire
Target Group: Open, with a focus on Computational Social Science Target Group: HPC users of JSC. Helmholtz users in general

— Service Details — Service Details 8 Login
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https://nfdi-jupyter.de/

Relation to other basic services

IAM4N FDI

Authentication at basic service

« Extraction of attributes to tailor Ul according to
user permissions

* Pre-selection of resources

« Restriction of available options

PID4nfdi

* References to data and software (including
executable notebooks)

« Use of PIDs to reference FAIR Digital Objects
(FDO)
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Multl Cloud

Integrate as external resource at multiple
locations of the Multi-Cloud

« Potential hosting environment for central
service

JupyterHub Binder
NFDI4x Integration
basel

qfd'mscsmres

NFDI4z

Central
JupyterHub

: OutpostSpawner

2 APl / Outpost

External 4 External
resource | resource

(5) -A'
jupyter
v

N -
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@7 NFDI 4
nFdl BIODIVERSITY
Platform for a comprehensive toolbox for Development of RDC. Integration of
sheet music analysis and visualization existing, Jupyter-based toolbox in
Jupyter4dNFDI

Integration of FEL software stacks with
HPC systems
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Available now

Initial Jupyter Hub for NFDI

« Minimal Cloud-based resources

 The more RAM and CPUs, the less runtime
« Custom images

« Configurable Extensions and Kernels

o Visit https://hub.nfdi-jupyter.de/

Demo
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« (&} QO B hitps://hub.nfdi-jupyter.de/hub/hor L oo @S O M O 0 e O =
base ]
N F< boseq JupyterLab  JSC Documentation ~ More @Ilogin.helmholtz
n d l —— Ctotiie 1inke -
You can col
asek JupyterLab  JSC Documentation ~ More @login.helmholtz
You can config n ] — Status Links

You can configure your existing JupyterLabs by expanding the corresponding table row.

Configuration Actions

NEW JUPYTERLAB

labl System Flavor = -
~ L
3SC-Cloud mi togs R

Resource; Extensions

Lab Confi - - - _
nbdev (i) NGLview (i Voila () Jupyter-Al (i)
Kernels ai Kernels
= | | |
B cing @ B Juia @ B Lrorran @ B Octave @
B PyDeeplLeamning (1O PyEarthSystem (0 PyHPC @ B PyQuantum @

Kernels and
Extensions

B Pyvisualizaton & @R © B Ruby @ B Bash @
Proxies
B Xpra ©

NEST Desktop (0

Select all Deselect all

Csen [ S

=

= JupyterdNFDI 3 &2 = JSC-Cloud 2@
[— & [— %
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* Provide a sound, sustainable and user-friendly infrastructure,
scaling to the national level

« Support more consortia within NFDI
 Long-tail users with generic resources
» Users with increased and very specific resource demands

« Data management and availability

 Ample training material about, as well as community trainings
conducted on Jupyter4NFDI
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