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Project Jupyter exists to develop open-source software, open standards 
and services for interactive and reproducible computing.

https://jupyter.org/



Overview

• Project Jupyter is a multi-stakeholder, 
open source project.

• Jupyter’s flagship application is the 
Jupyter Notebook.

• Notebook document format:

• Live code, narrative text, equations, images, 
visualizations, audio.

• ~100 programming languages 
supported.

• Over 500 contributors across >100 
GitHub repositories.

• Part of the NumFOCUS Foundation:

• Along with NumPy, Pandas, Julia, Matplotlib,…

Charts

Live code

Text Math



Who uses Jupyter and how?

Students/Teachers

Data Engineers

Data Scientists

Researchers

Scientists

ML Engineers

ML Researchers

Analysts

Data science

Machine learning

Scientific computing

Data cleaning and transformation

Exploratory data analysis

Analytics

Simulation

Algorithm development

Reporting

Data visualization



Jupyter has a large and 
diverse user community

• Many millions of Jupyter users 
worldwide

• Thousands of AWS customers

• Highly international

• Over 5M public notebooks on 
GitHub alone



Example: Dive into 
Deep Learning

• Dive into Deep Learning is a 
free, open-source book 
about deep learning.

• Zhang, Lipton, Li, Smola 
from AWS

• All content is Jupyter 
Notebooks on GitHub.

• 890 page PDF, hundreds of 
notebooks

• https://d2l.ai/

https://d2l.ai/
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Common threads

• Jupyter serves an extremely broad range of personas, usage cases, 
industries, and applications

• What do these have in common?



Ideas of Jupyter

• Computational narrative

• “Real-time thinking” with a computer

• Direct manipulation user interfaces that augment the writing of code
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“Computers are good at consuming, producing, and processing data. Humans, 
on the other hand, process the world through narratives. Thus, in order for 
data, and the computations that process and visualize that data, to be useful 
for humans, they must be embedded into a narrative—a computational 
narrative—that tells a story for a particular audience and context.” 

Brian Granger & Fernando Perez

Computational Narratives as the Engine 
of Collaborative Data Science



Direct manipulation interfaces

• Shneiderman (1974, 1982, 1983), 
later Hutchins, Hollan, Norman 
(1985).

• “…objects behave as if they are the 
objects themselves…”

• Examples: touch interfaces, immersive 
VR, Illustrator/Sketch, Amazon 
QuickSight

• Characteristics:

• Continuous representation of the object of interest.

• Physical actions or button presses instead of complex 
syntax.

• Rapid incremental reversible operations whose impact on 
the object is immediately visible.
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Human-computer symbiosis is an expected development in 
cooperative interaction between humans and electronic 
computers…The main aims are 1) to let computers facilitate 
formulative thinking as they now facilitate the solution of 
formulated problems, and 2) to enable humans and computers to 
cooperate in making decisions and controlling complex situations 
without inflexible dependence on predetermined programs.

Licklider, 1960

Human-Computer Symbiosis
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JupyterLab



JupyterLab

• JupyterLab is an interactive development environment for data science, scientific 
computing, and machine learning.

• JupyterLab 1.0 was released in June 2019.

• As of the 1.0 release, JupyterLab is stable for both end users and extension developers.

• Over 16,000 commits and 250 contributors.

• Moving to 6 month release schedule (2.0  ~January 1, 2020).

• Flexible

• As a user, you can configure and arrange the JupyterLab UI to support a wide range of workflows in data 
science, scientific computing, and machine learning.

• Extensible

• As a developer, you can use JupyterLab’s public TypeScript APIs to write plugins that add new components and 
integrate with existing ones.

• Amazon SageMaker Studio is based on JupyterLab

• https://jupyterlab.readthedocs.io/en/stable/



JupyterHub

• A multi-user version of 
Jupyter designed for 
companies, classrooms, and 
research collaborations.

• Extensible authentication

• Self-managed, centralized 
deployment

• Container friendly

• https://jupyterhub.readthed
ocs.io/en/stable/



Jupyter Widgets

• Interactive UI 
controls/widgets in 
notebooks.

• Bidirectional data binding 
from frontend to kernels.

• Basic UI controls included, 
but extensible.

• https://ipywidgets.readthe
docs.io/en/latest/index.ht
ml
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“Notebooks come alive when interactive widgets are used. 
Users gain control of their data and can visualize changes 
in the data. Learning becomes an immersive, fun 
experience. Researchers can easily see how changing 
inputs to a model impact the results.”

Jupyter Widgets README

Project Jupyter



• Voila turns Jupyter notebooks into standalone web applications and 
dashboards.

• These dashboard connect to live Jupyter kernels to run code (Python, 
R, Julia, JS, Scala) in a secure manner.

• Flow:

• Author a notebook with markdown, equations, charts, tables, interactive UI controls

• Run voila notebook.ipynb

• Configurability

• Code is hidden by default

• Customizable templates

• Voila is a Jupyter governed open-source project.





Open standards for interactive computing

• The foundation of Jupyter is a set of open standards for interactive computing.

• Jupyter Notebook format:

• JSON based document format for code, data narrative text, equations, output.

• Independent of user interface or programming language.

• https://github.com/jupyter/nbformat

• Jupyter Message Specification:

• JSON based network protocol for interactive computing user interfaces (Notebook, Console) to talk to kernels that run code 
interactively in a given programming language.

• Transport layer over ZeroMQ or WebSockets.

• https://github.com/jupyter/jupyter_client

• Jupyter Notebook Server:

• A set of WebSocket and HTTP APIs for remote access to the building blocks of remote interactive computing:

• File system, terminal, kernels

• https://github.com/jupyter/jupyter_server



And more…

• IPython

• Enhanced interactive shell for Python

• Reference kernel for Jupyter

• Nbconvert

• Convert notebook documents to-from a 
wide range of formats

• Run notebooks at the command line

• HTML, PDF, Markdown, etc.

• Jupyter Book

• Kernel Gateway

• Enterprise Gateway

• Binder

• Nteract

• Papermill

• Nteract frontend

• Xeus

• C++ library for writing Jupyter kernels

• Cling based interactive C++ kernel
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Jupyter and AWS

• Jupyter

• Is a multi-stakeholder, community-driven, open-source project.

• Is part of the NumFOCUS, an open-source, nonprofit foundation.

• Thousands of AWS customers use Jupyter

• AWS customers and the broader Jupyter community will benefit as 
AWS helps to make Jupyter…

• a fantastic open-source tool for data science and machine learning.

• a vibrant, healthy, and sustainable open source project.

• How are we approaching this at AWS? 



AWS and Jupyter 



Contribute
• AWS is focused on healthy and sustainable contributions to Jupyter, 

alongside and in collaboration with other Jupyter stakeholders.

• The Amazon SageMaker team in AWS has two Jupyter Steering Council 
members focusing on Jupyter work:

• Brian Granger (myself)

• Steven Silvester

• A number of other Amazon SageMaker team members have been 
contributing to Jupyter.

• We are active across a number of Jupyter projects:

• JupyterLab, JupyterLab Git, Jupyter Server, Notebook, Kernel Gateway, and more…

• The Amazon SageMaker team is actively hiring people to contribute to 
Jupyter

• Come talk to us!



Sponsor

• AWS is a Platinum Sponsor of Jupyter / NumFOCUS

• Focused on Jupyter Community Workshops and community growth

• Hold a seat on the NumFOCUS Advisory Board

https://blog.jupyter.org/jupyter-community-workshops-call-for-proposals-for-jan-aug-2020-710f687e30f4


NumFOCUS

The mission of NumFOCUS is to promote open practices in research, data, and 
scientific computing by serving as a fiscal sponsor for open-source projects and 
organizing community-driven educational programs.



Build

• AWS is building products for enterprise Jupyter users

• Amazon SageMaker Studio:

• The first fully Integrated Development Environment (IDE) for machine learning, delivers 
greater automation, integration, debugging, and monitoring for the development and 
deployment of machine learning models

• Based on JupyterLab and Jupyter Kernel Gateway

• SSO integration to make it easy to manage users

• Run individual notebooks and terminals on different instances

• Home directory automatically mounted everywhere

• Notebook sharing

• Fully managed



Amazon SageMaker Studio



Amazon SageMaker Studio

• A full suite of capabilities inside JupyterLab for machine learning and 
data science

• Amazon SageMaker Notebook

• Amazon SageMaker Experiments

• Amazon SageMaker Autopilot

• Amazon SageMaker Debugger

• Amazon SageMaker Model Monitor

• Direct manipulation (graphical) interfaces inside JupyterLab that 
augment the writing of code in notebooks.

• Deep, bidirectional integration with Jupyter notebooks.

• https://aws.amazon.com/sagemaker/



Amazon SageMaker Studio



Amazon SageMaker Debugger



Thank you!
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Dr. Brian E. Granger

@ellisonbg on Github



© 2019, Amazon Web Services, Inc. or its affiliates. All rights reserved.


