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The Pythia (/p1Bia/;l'l Ancient Greek: MNMuBia [py:t"i.a:]) was the name of the high priestess of the III
Temple of Apollo at Delphi who also served as its oracle, also known as the Oracle of Delphi. _am o

https://en.wikipedia.org/wiki/Pythia
PROJECT PYTHIA

Project Pythia: Education and Training

Pangeo has driven forward the capabilities of Python tools for geosciences massively in the past years. But these tools will only realize their
potential impact if scientists have access to high-quality training for learning to use them!

A new NSF EarthCube grant, awarded to NCAR and the University at Albany, will fund the development of Project Pythia: a community
educational resource. The Project Pythia portal aims to provide geoscientists at any point in their career with the educational content and real-
world examples needed to learn how to navigate and integrate the myriad packages within the burgeoning Scientific Python Ecosystem. Pythia
will cover a range of topics from beginning Python programming to advanced subjects such as developing scalable workflows. A particular
emphasis will be placed on migrating workflows to the cloud. Educational content in the Pythia portal will be developed and vetted in part

through integration with graduate and undergraduate-level coursework at the University at Albany.

https://medium.com/pangeo/pangeo-2-0-2bedf099582d
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Most Geoscientists...
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Happy Pangeans

To reduce barriers to tool adoption and participation;
To empower more people to do better, more reproducible data-heavy science,
To organize the community around a well-maintained set of learning resources
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The Project Pythia Team
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some mugshots to
the Portal site soon!
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Big picture goals
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1. Pythia Portal: A go-to resource for learning » A community-owned resource enabled by
the Scientific Python Ecosystem the Open Development model. The user
 Geoscience focused community is expected to contribute by:

From novice to power user PROJ ECT PYTH'A
 Tutorials, videos, examples, on-line * Providing feedback

courses, and sample data  Helping identify and prioritize content needs
e Community owned * Helping develop new content or identifying

2. Pythia Platforms: Binder-like infrastructure existing content for inclusion
for launching workflows on a cloud platform * Responding to questions from other users
* Customizable  Reporting or correcting problems
* Cloud vendor agnostic e ..and more
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Pythia Portal
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The Platform:

portable, plug-and-play, Pangeo-style cloud workflows
that “just work” on multiple platforms

Will be a major focus of activity in Year 2 of the grant
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6 Future of Pangeo Cloud I: Binder for Everything? - Cloud - Pangeo

e Future of Pangeo Cloud I: Binder for Everything?

Cloud

Solution B: Binder for Everything

Binder already offers the solution to many of the pain points. Specifically, binder places the
responsibility for configuring the environment in user land. The service just provides base layer on
which to run binder-compatible docker images. Users could bring their own images or choose from an
existing menu. (See Option to launch a binder directly from a dockerhub image (bypass repo2docker
completely) - Issue #1298 - jupyterhub/binderhub - GitHub). This would remove a major administrative
toil-task while empowering users to customize their own environments. In fact, | find the binder
experience to be so liberating that | often work directly from a running binder when developing a new
project with an experimental, custom environment, despite the obvious downsides.

The downsides of binder in its current form are

e Home directory data are not persistent
e Compute resources are limited

However, both of these can easily be mitigated with authenticated Binder. This thread goes into that in
detail.

& Jupyter Community Forum — 11 Dec 19

s A Persistent BinderHub Deployment

upyter
J&/ Follow-up to jupyterhub/binderhub/issues/794 We deployed a test instance on

notebooks-test.gesis.org, where you can try the described setup. To save build-time
use the pre-built repositories: https://github.com/binder-examples/requirements...

Reading time: 4 mins (& Likes: 36 @

Going a step further, | am not even convinced we need persistent home directories. The reliance on a
traditional UNIX-style home directory is perhaps one of the biggest barriers to developing cloud-native
workflows. Cloud native work flows should never touch a local disk, instead pushing / pulling all their

data over HTTP via APIs. By eliminating the reliance on a home directory, we could push our users into
better, more reproducible practices. The key element for this to work would be much tighter integration

with GitHub. If user code could seamlessly sync to / from Git repos, there would be no risk of losing
work, and everything would be automatically version controlled. This is how Overleaf works. VS Code
also recently gained support for this type of workflow:

marketplace.visualstudio.com

Remote Repositories - Visual Studio Marketplace

Extension for Visual Studio Code - Remotely browse and edit a GitHub repository

To summarize this vision, | made this little cartoon to illustrate how it would all fit together. BinderHub in

the center, with different cloud services playing different roles in a flexible, modular system.

Jun 18
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2d ago

A very similar vision was recently expressed by Ryan Abernathey in this discourse post:

(June 18, 2021)
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Pythia Portal
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o Model Output
o Satellite Imagery
o Machine Learning

o Reading Data
o Calculations

US Weather Map 1
An example map of air pressure over
the continental US using data on GCP

Download Jupyter Notebook

Launch on Jetstream

Jetstream

Project Pythia brings NCAR-based developer resources and
an Infrastructure Working Group to push this vision forward

Launch on Jetstream ||

US Weather Map 2
An example map of air pressure over
the continental US using data on AWS

—DW Jupyter Notebook
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Precipitation over Boston
An example plot of precipitation data
over Boston, MA, using data on Azure

Download Jupyter Notebook ~

(

Launch on GCP

()

Launch on GCP |

Download &
run locally

(i)

Pythia Platforms

<

)

Interaction from a browser


https://discourse.pangeo.io/t/future-of-pangeo-cloud-i-binder-for-everything/1574

The Portal

IS live now, will
keep evolving
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Project Pythia

Scientists working in a multitude of disciplines rely heavily on computing technologies for their research.
Numerical simulations run on supercomputers are used in the study of climate, weather, atmospheric
chemistry, wildfires, space weather, and more. Similarly, a tremendous volume of digital data produced
by numerical simulations, or observations made with instruments, are analyzed with the help of powerful
computers and software. Thus, today’s scientists require not only expertise in their scientific discipline,

but also require high-level technical skills to effectively analyze, manipulate, and make sense of
potentially vast volumes of data. Computing environments change rapidly, and two technologies that
have emerged and are being adopted by scientific communities relatively recently are Cloud Computing
platforms and a software ecosystem of scientific tools built around the open source programming
language called Python. Project Pythia will provide a public, web-accessible training resource that will
help educate current, and aspiring, earth scientists to more effectively use both the Scientific Python
Ecosystem and Cloud Computing to make sense of huge volumes of numerical scientific data.

Read more about Project Pythia

Start Learning

Project Pythia has two main resources for you to use to start learning how to use Python and the
technology in the Python ecosystem for the geosciences: the Pythia Foundations Book and the Pythia
Resource Gallery.

The Foundations Book

The Pythia Foundations Book is a Jupyter Book that we are currently developing to act as a
comprehensive set of tutorials covering the foundational skills everyone needs to get started with
computing in the open-source Python ecosystem. These foundational tutorials will serve as common
references for more advanced and domain-specific content to be housed here in the Pythia Portal.

Read the Project Pythia Foundations Book

The Resource Gallery

There is a wealth of educational resources out there on the internet for learning Python and how to use it
in the geosciences! We have attempted to gather together as many of these resources as possible into
our Pythia Resource Gallery. Click the link below to see a hand-picked selection of resources for
learning at your own pace.

Visit the Pythia Resource Gallery

Join us!

If you have questions or want to share anything with the Project Pythia Team, please reach out to us on
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https.//projectpythia.org/

Photo by Jeff Stapleton from Pexels

... With a beautiful new custom Sphinx
theme, to be published as a separate
installable and customizable package
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Project Pythia
Foundations

Search this book...

https://foundations.projectpythia.org/

Project Pythia Foundations

PREAMBLE
How to Use This Book

a Jupyter Book that we are currently developing to act as a
comprehensive set of tutorials covering the foundational skills

FOUNDATIONAL SKILLS

e everyone neeads to get started with computing in the open-
Why Python? 5 5 0
Getingstarted with Python v source Python ecosystem. These foundational tutorials will

serve as common references for more advanced and domain-
specific content to be housed here in the Pythia Portal.

Getting started with Jupyter

Getting started with GitHub v

CORE SCIENTIFIC PYTHON PACKAGES

Overview

NumPy v

Matplotlib v

Cartopy A

Datetime v Brought to you by Project Pythia, this growing collection covers the foundational skills everyone needs to
Pandas v get started with scientific computing in the open-source Python ecosystem.

Data Formats

. All tutorials are Binderized for exploratory learning

Xarray

APPENDIX By the Project Pythia community

Pythia Foundations contributor’s © Copyright 2020.
guide
All code in Pythia Foundations is licensed under Apache 2.0. All other non-code content is licensed under Creative Commons BY 4.0 (CC

Powered by Jupyter Book BY 4.0). We want your feedback! See our Contributor's Guide.
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Pythia Resource Gallery
IDomains - | | Formats ~ | | Packages vl

Yd eV Your First Python Tutorial
) Author: Xdev Team
Affiliation: NCAR
A tutorial for getting started with Python aimed at scientists with experience in at

least one other coding language. Designed to teach you Python, not package
specific syntax.

e pyton | o] https://projectpythia.org/gallery.html

Unidata Python Training
Author: Anonymous
Affiliation: Unidata

Introduction to Python for Atmospheric Science & Meteorology. Unidata is working
unidaTa tocreatea collection of online training materials focused on the use of Python in

e o o e o e Uit A curate O’, searc h a b / e, an d extens / b / e Q a / /e r y
iy o o of links to external learning resources

Introduction

Author: Anonymous
Affiliation: Unidata

course
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unNnidaTa Jupyter notebooks are a great way to have code, output, images, video, and other
information in one place. Notebooks are an ideal tool for the student, research

et v oo e e Want to add or update a link in the gallery*? Take a look at our Contributor’s Guide!
https://projectpythia.org/contributing.html

~%2~  An Introduction to Earth and Environmental Data
X Science

Author: Ryan Abernathey, Kerry Key

Affiliation: Lamont-Doherty Earth Observatory

This book grew out of a course developed at Columbia University called * . .
Research Computing in Earth Science. It was written mostly by Ryan Abernathey, l
with significant contributions from Kerry Key. By separating the book from the Or an yth I n g e/ Se On O Ur SI teS-
class, we hope to create an open-source community resource for python e

...more

course

e Gl Laboras We have some nice collaboration infrastructure in
S place on GitHub for auto-rendering Pull Requests,

A hands on approach to climate physics and climate modeling. Fundamental

climate processes are introduced through interactive and reproducible Python- ] [ .
based modeling exercises. This JupyterBook serves as a course textbook at the t rl g g e rl n g rev I eWS ; et C .

University of Albany.

Earth Analytics Python Course
Author: Earth Lab
Affiliation: University of Colorado Boulder

Earth
Lab

Earth analytics is an intermediate, multidisciplinary course that addresses major
questions in Earth science and teaches students to use the analytical tools
necessary to undertake exploration of heterogeneous ‘big scientific data’. This
course is designed for graduate students and students particip ...more
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Future content directions

a non-binding list...
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 Complete “Getting Started” and Python package tutorials in Foundations book
 Jutorials on cloud computing and scaling up through the Pythia platform

* Galleries of community-contributed, domain-specific exemplar science content. Emphasis on teaching and
learning, with thorough cross-references to Foundations tutorials. A permanent home for Pangeo Galleries?

 User-contributor gateway material:

* Beginner-friendly Contributors Guide including spin-up tutorials on GitHub etc.

 Guidance on packaging, testing, and documenting scientific software

« Commitment to open-source tools for all our content, use of Pythia sites themselves as learning models
* A robust working group organization and PR review cycle to keep things moving and up-to-date

* A fundamental commitment to open development, inclusivity, and putting learners first.



Questions for the community
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What are the biggest barriers to new users getting started  ppoJECT PYTHIA
with the Pangeo stack?

What topics should the Foundations book cover?
What resources should appear on the Portal?
How can we best catalyze community involvement?

... what should Pythia do next?



Links

* Portal home: https://projectpythia.org/

&N

I'
T

am 44O

Foundations book: https://foundations.projectpythia.org/

GitHub org: https://github.com/ProjectPythia

Discussion board: https://github.com/ProjectPythia/projectpythia.github.io/discussions

a

Meeting calendar: https://projectpythia.org/index.html;

:

‘meeting-event-calendar

PROJECT PYTHIA
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