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Intro, motivation and goals (co-chair: J. Chaves, NASA GSFC/SSAI):Open Source software revolution: Resources and
opportunities for ocean color science research, data distribution, education and mentoring

Python for multi-year GOCI ocean color products analysis: sharing the advantages and issues (Dr. Myung-Sook Park,
KIOST)

QA and interactive discussion.

Leveraging Python & Jupyter Notebook to validate satellite Ocean Color retrievals via SeaBASS data (co-chair: J. Scott,
NASA GSFC/SAIC)

QA and interactive discussion.

Coffee break

Use of Python and SeaDAS for Ocean Color Processing, Analysis and Visualization (Bruce Monger, Cornell University)
QA and interactive discussion.

The importance of open science principles for expanding and diversifying the user base of marine satellite data (Dr. Hayley
Evers-King, Plymouth Marine Lab)

QA and interactive discussion.
Probabilistic Programming Workflow in Python (co-chair E. Karakéyli, NASA GSFC/SAIC)
QA and interactive discussion.

Summary and group discussion (Co-chairs, others)
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Key questions:

O What recent shifts among Ocean Color community
have there been towards open source tools?

O How and why is the community using these tools? [

O How are teaching, mentoring, and research

deliverables being changed by open source?

O Are these tools promoting reproducibility, code
preservation, accessibility, diversity & inclusion?

Breakout Workshop: Scientific computing and the C
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What is Open Source software?

“Open source software is software with source

code that anyone can inspect, modify, and
enhance”

[=]5¢
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Some early history:

« Historically (1950-60s) software was free, profits were on
hardware.

« AT&T's commercialization of UNIX ensues the OS movement:

« Richard Stallman, then at MIT is credited as the founder of the
open source software movement in the early 1970s.

« GNU, BSD & MIT licenses for UNIX-like systems

e LINUX

Breakout Workshop: Scientific computing and th
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Computing:

...and today:

OS/server platforms:

{)GNU Octave = "===-=I5]

Lg.icidhat U bU ntU Database tools:

inux
APACHE "SQL““" N

SOFTWARE FOUNDATION
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Projections of future traffic for major programming languages
Future traffic is predicted with an STL model, along with an 80% prediction interval.

The Incredible Growth of Python
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Python popularity in astronomy:
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Help DIE Login Register

Find, install and publish Python packages
with the Python Package Index

Search projects

Or browse projects

175,025 projects 1,276,989 releases 1,821,889 files 318,182 users

The Python Package Index (PyPI) is a repository of software for the Python

™
f lJ t h O n programming language.

PaCkage PyPI helps you find and install software developed and shared by the Python community. Learn
’ Index about installing packages.

Package authors use PyPI to distribute their software. Learn how to package your Python code
for PyPI.

https://pypi.org/

Breakout Workshop: Scientific computin
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Open Source and diversity in scientific computing:

DISC NUMFOCUS

Diversity and Inclusion in
Scientific Computing OPEN CODE = BETTER SCIENCE

|
NUM F@CUS ABOUT v PROJECTS v PROGRAMS v  SPONSOR v  BLOG E n

OPEN CODE = BETTER SCIENCE

NumFOCUS Diversity Statement

NumFOCUS welcomes and encourages participation in our community by people of all backgrounds and identities. We are committed to promoting and

sustaining a culture that values mutual respect, tolerance, and learning, and we work together as a community to help each other live out these values.

We have created this diversity statement because we believe that a diverse community is stronger, more vibrant, and produces better software and better

science. A diverse community where people treat each other with respect has more potential contributors, more sources for ideas, and fewer shared

assumptions that might hinder development or research.

Although we have phrased the formal diversity statement generically to make it all-inclusive, we recognize that there are specific identities that are
impacted by systemic discrimination and marginalization. We welcome all people to participate in the NumFOCUS community regardless of their identity or

background.

Breakout Workshop: Scientific computing and
software revolution:




International Ocean Colour Science gd‘fa"d"% Global
. cean Colour
Meetlng 2019 Observations

...Let’s hear it from the speakers

Breakout Workshop: Scientific computing and the Open
software revolution:
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Back up slides for discussion at the end...

Breakout Workshop: Scientific computing and the ©Open
software revolution:




PYPL PopularitY of Programming Language

— Python
— R
- Matlab
10%
1%

2005 2010 2015

https://www.r-bloggers.com/pypl-language-rankings-python-ranks-1-r-at-7-in-popularity/



Repositories as research deliverables and complement to traditional papers:

® O ® @ The Journal of Open Source ¢ X =+

€< <2 C @ htips://joss.theoj.org

r O
@ The Journal of Open Source Software Submit Papers About Blog | signin ‘

: The Journal of Open
‘Q' The Journal of Open Source Software Source Software

A developer friendly journal for research software packages.

Learn more »

A Fiscally Sponsored Project of

The Journal of Open Source Software is N U M F@CUS

an affiliate of the Open Source Inititative.
OPEN CODE = BETTER SCIENGE

®
open source
initiative

Accepled papers (464)

Uropensci / stats19

This R package provides tools to download, clean and analyse the UK road collision data collected using the
'STATS19' form. The data are provided as 'CSV' files with detailed road safety data about...

10.5281/zenodo.2540781 2

arviz-devs / arviz

ArviZ is a library that allows for exploratory analysis and model criticism of Bayesian models. ArviZ is intended to
be a common library across inference libraries such as PyMC3, Stan, emcee, pyro,...

10.5281/zenodo.2540945 [A

€ PingjunChen / tissueloc

tissueloc is a python package for tissue localization in whole slide pathology image. 10.5281/zenodo.2529982 [3

B wright-group / WrightTools

Tools for loading, processing, and plotting multidimensional spectroscopy data. WrightTools aims to be a core
toolkit that is general enough to handle all MDS datasets and processing workloads....

10.5281/zenodo.2541776 [A

Hkpeeters / cadabra2

Cadabra2 is a computer algebra system with functionality designed specifically for the solution of problems in

https://joss.theoj.org/ (uanta) o ooy

10.5281/zenodo.2500762 [
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Glueviz JupyterLab Notebook Qt Console
&% Community 0.13.3 0353 574 A 443

An extensible environment for interactive Web-based, interactive computing notebook ~ PyQt GUI that supports inline figures, proper

Multidimensional data visualization across
environment. Edit and run human-readable multiline editing with syntax highlighting,

files. Explore relationships within and among and reproducible computing, based on the
related datasets. Jupyter Notebook and Architecture. docs while describing the data analysis. graphical calltips, and more.

Launch Launch Launch

e o3 o o
RStudio Spyder Orange 3 VS Code

1.1.456 332 3.17.0 1302
Aset of integrated tools designed to help Scientific PYthon Development Component based data mining framework. Streamlined code editor with support For
Documentation you be more productive with R. Includes R EnviRonment. Powerful Python IDE with Data visualization and data analysis for development operations like debugging,

essentials and notebooks. advanced editing, interactive testing, novice and expert. Interactive workflows task running and version control.

debugging and introspection features with a large toolbox.

Developer Blog
Launch Launch Install

¥y o 7
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Introduction
Background
Installation
Tutorial
Topics
Roadmap
FAQ

About

Welcome to PyViz! PyViz is a coordinated effort to make data visualization in Python easier

to use, easier to learn, and more powerful. P y \/
0

Focusing on interactive plotting in web browsers, PyViz provides:

How to visualize data in Python il

High-level tools that make it easier to apply Python plotting libraries to your data.

A comprehensive tutorial showing how to use the available tools together to do a wide range of different
tasks.

A Conda metapackage "pyviz" that makes it simple to install matching versions of libraries that work well
together.

Sample datasets to work with.

Core high-level libraries

B
N VvV Vv
Panel hvPlot HoloViews GeoViews
These PyViz-maintained packages each make great starting points -- Panel for making apps and dashboards for

your plots from any supported plotting library, hvPlot to quickly generate interactive plots from your data, HoloViews
to help you make all of your data instantly D and iews to extend F for data.

Supported viz libraries

A T ¢

Bokeh matplotiib Datashader

PyViz tools provide extensive support for Bokeh 's ive plotting, 's -quality output, and
Datashader s rendering of even the largest datasets.

[T
m | & [
J’\‘ | N - .

Plotly seaborn Altair Vega Graphviz

pillow

ggplot2

Objects from nearly every other plotting library can be used with Panel , including specific support for all those
listed here plus anything that can generate HTML, PNG, or SVG. HoloViews also supports Plotly for 3D
visualizations

ANACONDA.

http://pyviz.org/
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EarthML

Introduction

Tutorial Machine learning and visualization in Python for Earth science

Topics Python offers a wide variety of open-source libraries covering a huge range of functionality, but it can be difficult to
FQ work out which libraries are suitable for which tasks. The EarthML project helps to:

About

« Demonstrate how to use Python tools for machine learning and analysis in the earth sciences
« Identify libraries suitable for working with earth-science data

+ Make improvements to these libraries as needed to help improve earth-science workflows
EarthML contains no code of its own, only tutorials and examples showing how to use packages like:
« Data libraries:

« Intake : Cleanly loading data from various sources.
+ XAray : Processing gridded (n-dimensional) data structures. S p i g C
« Pandas : Processing columnar (tabular) data structures. ace Fl I ht e nter
+ Dask : Parallelism and performance at scale.
« Visualization libraries:
« hvPlot : Simple data-centric API for plotting, building on:
« Bokeh : Interactive browser-based plotting.
« HoloViews : Easy construction of Bokeh plots for datasets.
« GeoViews : HoloViews with earth-specific projections.
« Datashader : Rendering large datasets into images for display In browsers.
« Panel : Dashboards, apps, and widgets for any library’s plots.
« Other tools:
« Jupyter : Reproducible notebooks (source code for all examples on this site).
« Cartopy : Geographic coordinate reference systems.
«+ Dask : Parallelism and performance at scale.
« ML tools: (representative only - use any you like!)
« Scikit-learn : General ML for numeric data.
« Keras / TensorFlow / PyTorch : Deep learning, images.

The EarthML Tutorial offers a general-purpose overview of the concepts and tools involved, and the Topics section
shows examples of how these tools may be used to perform machine learning and related tasks in the Earth
sciences, such as:

Carbon Flux Heat and Trees Walker Lake Classification Clustering

S
. !Z;

Please feel free to report issues or contribute code .
Installation

Step 1: Install a Miniconda (or Anaconda ) environment http ://earth m I . pyVi Z . O rg/i n d eX . htm |

Any Linux or Mac OS X computer with a modern web browser (preferably Google Chrome) should be suitable.
Windows machines can also run most of the functionality, but the EarthML team is currently (11/2018) investigating
some Windows-specific issues. 16GB of RAM is required for some of the examples, but most will run fine in 4GB.



Exponential growth in Machine Learning and Atrtificial
Intelligence has been driven by open source:

% TensorFlow

880 ¢ rersoron x4

€ 5 C & nps/wwwiensorfion.og

TensorFlow *

GET STARTED

TensorFlow Dev Summit 2019 TensorFlow 1.12 s here!

The 2019 TensorFlow Dev Summit is back Tensorflow 112 is available, see the release
March 671 Space is imited -request aninvite  notes for the latest updates
0 stay up o date.

REQUEST AN INVITE LEARN MORE

About TensorFlow

TensorFiow™ is an open source software lirary for high performance
s i
of computation across 8 variety of platforms (CPUs, GPUS, TPUs), snd
o chusters of

Google Brain

High-level APIs in TensorFlow
20

By using Keras a5 the highevel AP! for the
upcoming TensarFlow 2.0 release, we will
make it esier for developers new to machine
learning to get started while providing
advanced capabilities for researchers

READ THE BLOG POST

O PyTorch

[
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| Earth Observation Open Science and

Innovation

Earth Observation
Open Science Editors (view affiliations)

and Innovation Pierre-Philippe Mathieu, Christoph Aubrecht

Open Access | Book
154 178 109k

Citations Mentions Readers Downloads

Part of the ISSI Scientific Report Series book series (1SS, volume 15)

Download book PDF ¥ Download book EPUB ¥

https://link.springer.com/book/10.1007/978-3-319-65633-5



E- ) Earth Observation Open Science and Innovation pp 165-218 | Cite as

et O Machine Learning Applications for Earth Observation

Open Science

and Innovation

Authors Authors and affiliations

David J. Lary 3, Gebreab K. Zewdie, Xun Liu, Daji Wu, Estelle Levetin, Rebecca J. Allee, Nabin Malakar, Annette Walker,

Hamse Mussa, Antonio Mannino, Dirk Aurin

Open Access = Chapter
First Online: 24 January 2018

16 7.9k

Mentions Readers Downloads

Part of the ISSI Scientific Report Series book series (ISSI, volume 15)

Abstract

Machine learning has found many applications in remote sensing. These applications range
from retrieval algorithms to bias correction, from code acceleration to detection of disease in
crops, from classification of pelagic habitats to rock type classification. As a broad subfield of
artificial intelligence, machine learning is concerned with algorithms and techniques that allow
computers to “learn” by example. The major focus of machine learning is to extract information
from data automatically by computational and statistical methods. Over the last decade there
has been considerable progress in developing a machine learning methodology for a variety of
Earth Science applications involving trace gases, retrievals, aerosol products, land surface
products, vegetation indices, and most recently, ocean applications. In this chapter, we will
review some examples of how machine learning has already been useful for remote sensing and

some likely future applications.

https://link.springer.com/chapter/10.1007/978-3-319-65633-5_8



Open Source in education, mentoring, and knowledge distribution:

< c

Z Jupyter

& https://jupyter.org

Z Project Jupyter | Home x

Install

About Us

Community Documentation

NBViewer

G % 0

JupyterHub ~ Widgets  Blog

Project Jupyter exists to develop open-source software, open-standards, and services for
interactive computing across dozens of programming languages.
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‘Welcome to the mam

o et e

wasv
Pomp——

[Te——
Fun som Pyton

+ oo cmg
2 oo sirvnem

Jrere—
£ 11 tmtplentis tattom
e ——

T
ety ity

<[>

Language of choice

The Notebook has support for over 40
programming languages, including
Python, R, Julia, and Scala.
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Share notebooks

Notebooks can be shared with others
using email, Dropbox, GitHub and the
Jupyter Notebook Viewer.

The Jupyter Notebook

The Jupyter Notebook is an open-source web application that allows you
to create and share documents that contain live code, equations,
visualizations and narrative text. Uses include: data cleaning and
transformation, numerical simulation, statistical modeling, data
visualization, machine learning, and much more.

Try it in your browser Install the Notebook

Interactive output

Your code can produce rich, interactive
output: HTML, images, videos, LaTeX,
and custom MIME types.

Sp@\r‘i%z

Big data integration

Leverage big data tools, such as
Apache Spark, from Python, R and
Scala. Explore that same data with
pandas, scikit-learn, ggplot2,
TensorFlow.




Repositories as research deliverables and complement to traditional papers:

git

GitLab

()

GitHub

® 5 ® () oceanOptics X+

¢«

C @ GitHub, Inc. [US] | https://github.com/OceanOptics

Pull requests Issues

MAINI .
Ocean Optics
UMaine MISC Lab
University of Maine, USA http://misclab.umeoce.
[ Repositories 13 People 0 Projects 0
Type: All = Language: All »
pyACS

Python package to unpack and calibrate binary data from a WetLabs
ACS

@rython e MIT  Updated 20 days ago

InLineAnalysis

Process optical in-line data measured continuously on research vessel
inline  instrument  acs  vessel eco flowthrough lisst

ed on Nov 8, 2018

OMATLAB %2 hMIT  Up

FloatExplorer

Explore Bio-Argo profiles with ease.

flask  dashboard bio-argo

Updated on Nov 1, 2

JavaScript &

FloatProcessor

Process Bio-Argo profiles with ease
processing  calibration  bio-argo

@Python %1 EGPL-30  Updated on Oct 31, 2018

easylFCB
Get your IFCB data ready for EcoTaxa.
matlab  ifcb-analysis-toolbox ifeb

Marketplace Explore

Report abuse

emmanuel boss@maine

Top languages

@ Python @ MATLAB JavaScript

Most used topics

bio-argo  instrument

People 0>

This organization has no public
members. You must be a member to see
who's a part of this organization



