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Left Commercial Company

Lost access to data and compute
infrastructure.

2016

2015

QAGUPUBLICATIONS

Geophysical Research Letters

RESEARCH LETTER  Satellite sea surface temperatures along the West
S or Coast of the United States during the 2014-2016
northeast Pacific marine heat wave

—_— Ocean

Last Matlab/Fortran Paper
Started learning python. Not sure

it is a big deal at first. October
2017 Tubbs fire - lost all data.

2017

Downloaded 8TBs datasets

Analysis of global 1Tkm daily MUR
SSTs. 23 days to subset; 3
months total churn on data for
analysis; submitted paper August

2016

HLW

2018

OceanHackWeek/Tutorials

Started helping lots of other
people learn python/cloud
computing.

2020

NASA TOPS Mission NASA Year of Open Science
Idea for Transforming to Open What will you do?
Science.

2022

2019

Python & Cloud Computing

Python ecosystem too powerful
to ignore any longer. Combing
with cloud computing for
reproducible science.

Learning, Frustration, Tears, Joy,
Success, Tears, Joy....

PANG=0

2021

Earth Venture Mission - 3 -
NASA competition - extended

COVID version

Pl on new proposed science
mission for NASA - Butterfly,
completely cloud-based

Butterfly

satellite

&
~ Regional
- _Impdct

Wig,) .
b

2023
Berkeley Stats 159

Using cloud-optimized version of
MUR SST, entire class redid all
figures and results in 2017 paper.
Notebook is ~100 lines of code &
runs in <10 minutes.

+ Global
. Impact


https://ucb-stat-159-s22.github.io/site/lectures/West_Coast_HeatWave_Basic.html
https://www.researchgate.net/profile/Marisol-Garcia-Reyes/publication/311448634_Satellite_sea-surface_temperatures_along_the_west_coast_of_the_United_States_during_the_2014-2016_northeast_Pacific_marine_heat_wave_Coastal_SSTs_during_%27the_Blob%27/links/5b60a07d458515c4b256c498/Satellite-sea-surface-temperatures-along-the-west-coast-of-the-United-States-during-the-2014-2016-northeast-Pacific-marine-heat-wave-Coastal-SSTs-during-the-Blob.pdf
https://nasa-butterfly.github.io/
https://oceanhackweek.github.io/
https://nasa-butterfly.github.io/
https://pangeo.io/
https://github.com/nasa/Transform-to-Open-Science
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Is a solution the best solution?

How does who participates
in science affect solutions?

nature communications

Heart valves and seat belts are
made that only fit men’s bodies
(significantly increasing mortality
rates for women)

Explore content v About the journal ¥ Publish with us v

nature > pature comm

ns > articles > article

Hacking Diversity

Aricle | Open Access | 2ublished: 04 December 2018

The preeminence of ethnic diversity in scientific

collaboration Al cropping algorithms for

Bedoor K, AlShebli &, Talal Rahwan & & Wei Lee Woon &1

Twitter/Zoom have racial biases

26k Accesses | 147 Gitations | 618 Altmetric | Metrics

with Inclusive
Decision Making

Nature Communications 9, Article number: 5163

New research reveals how inclusive decision making
activates diversity for better business performance
and a decisive competitive advantage.

RESEARCH ARTICLE | SOCIAL SCIENCES f"‘ neo &
Gender-diverse teams produce more novel aland economic benefits of diversity, we analyze over 9 million papers
and higher-impact scientific ideas

an P Afflizsions

Voice-recognition software only
recognizes the voices of men

ists to study the relationship between research impact and five classes of
discipline, gender, affiliation, and academic age. Using randomized

+establish the presence of homophily in ethnicity, gender and affiliation.

flect of diversity on scientific impact, as reflected in citations.
A 2 22 [ N0 lasses considered, ethnic diversity had the strongest correlation with
) furtherisolate the effects of ethnic diversity, we used randomized
3 wa a0 1again found a clear link between diversity and impact. To further
15, we use coarsened exact matching to compare the scientific impact of
apers and scientists with closely-matched control groups. Here, we find
/ resulted in an impact gain of 10.63% for papers, and 47.67% for scientists.
significance ®

Science teams made up of men and women produce papers that are more novel and

Murphy, M. C., Mejia, AsF, Mejia, J., Ya
X., Cheryan, S., Dasgupta, N., et al. (202
Open science, communal eulture, and
women'’s participation in the: movement

highly cited than those of all-men or all-women teams. These performance advantages
increase the greater the team's gender balance and appear nearly universal. On average.

they hold for small and large teams, the 45 subfields of medicine. and women- or men.

led teams and generalize to published papers in all science fields over the last 20.

Notwithstanding these benefits, gender-diverse teams remain underrepresented in

science when compared to what is expected if the teams in the data had been formed
without regard to gender. These findings reveal potentially new gender and teamwork
synergies that correlate with scientific discoveries and inform diversity. equity, and

inclusion (DE) initiatives.

Abstract

Science's changing demographics raise new questions about research team diversity and

to improve science. Proceedings, of the
National Academy of Sciences, 117%(39),
24154-24164.
https://doi.org/10.1073/pnas.1921320117

11



https://www.nature.com/articles/s41467-018-07634-8
https://www.cloverpop.com/hubfs/Whitepapers/Cloverpop_Hacking_Diversity_Inclusive_Decision_Making_White_Paper.pdf
https://www.pnas.org/doi/10.1073/pnas.2200841119

Technology is increasing our

Remove barriers

collaboratively

Ebil'ty to build together Address dentifed needs




Collaborations
lerate the
of science

Open project include more people

Better results
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Cloud-based data
Data

Easier to collaborate

Easier to reproduce and build on

Access not bandwidth-limited

g8 N

More Interdlsuplmory reseorch
Sy - “‘.‘1 § Ny

Broodens porticipotion

NOW

https://www.dataquest.io/blog/design-tips-for-data-viz/




‘Open Software vy

: Permissively licensed

98— St oo Public on GitHub

Collaboratively built tools
/ .’\\’\w More robust code

- TizggSource of increase in \ Al/ML
- 0,

BSpeeds up science

enhanbeme
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Open Cyberinfrastructure -

Science Data Platforms
Cloud / HPC

browser

user

I

FFFTFFEREEEETRRNR.

web

@6T)

Software libraries

((Te:
[ L P
xarray Numpy Ppoanda
g v
*(-6‘ * =
2 | jupyterhub
o .
2 *
< .
[@ = @}
S .v

e

oding interface

server farm

Platform agnostic, open
source infrastructure
solutions

Developed by the
community

Rapidly becoming default
for science

17
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A ter behind devi
' . Julius Busecke @JuliusBusecke - Feb 6 oo
t: é)hcerl’le“—tgr ": Place b | am analyzing #CMIP6 on the train on MY PHONE!
< elleGentemann
On my kids @Raspberry_Pi running @TeamKano s . e reral been the oni
i " . Goddamn it, @pangeo_data is amazing! This has literally been the only time
#OpenSource OS I'm analyzing @GCPcloud #cmip6 L ——_ U O
climate data and @awscloud MUR SST from @podaac. «ings  Help o spr e v03 am 70
A $36 COmpUtel' runnlng processes on both AWS and Examtplle.ipynl X W KilledWorkerProblem.ipynt X AA @ ocean.pangeo.io ]
) . a » ®m C Code v @ gt Pyt~ [g Edit View Run Kemel Tabs Settings
GCP with over 80 workers and 245GB. #openscience! e e
Testing error with global max calculatio! L DecWocro B Koo e IR
@NASAEarth Task Stream— '3, o

port xarray as xr
wport matplotlib.pyplot as plt

‘om dask.distributed import Client

.ient = Client("tcp://10.32.2.137:40423")

®

Jent
lient Cluster
cheduler: tcp://10.32.2.137:40423 Workers: 3 |
nand @ Ln1, Col1 KilledWorkerProblem.ipynb
Q 2 0 13 ¥ s
Replies
A Thomas Moore @SurfTasmania - Feb 6 o00

* Replying to @JuliusBusecke and @pangeo_data
Nice! That's way cooler than spinning up a @pangeo_data HPC cluster on
1:18 PM - Mar 1, 2020 - Twitter Web App your |aptop from 35,000 feet up. :" =




' First image of a black hole

made our work possible.” -Dr. Katie Bouman

“with the open source projects in NumFOCUS, we were able to
iterate our algorithms so fast that they enabled us to finish our
work in two years”

Ve greatly Improve|d] our own work by adopting well-tested
community packages that contain the collected wisdom of
many other projects.” -Dr. Lindy Blackburn

“The open source community is very important for scientists;
imagine if we had to do everything from scratch every single
time.” =Dr. Chi-Kwan Chan

| “We're deeply grateful to all the open source contributors who

Some of the biggest recent breakthroughs @
were enabled by open science

Astronomers see CO2 on
exoplanet for first time

ATMOSPHERE ChMPﬁSITIUN

“NASA's open science guiding
principles are centered in our
Early Release Science work,
supporting an inclusive,
transparent, and collaborative
scientific process."

- co-author Dr. Natasha Batalha

e Open collaboration that was advertised in the years leading up to data
collection with open Slack community (341 people and counting!!)

e JWST data was made_public immediately upon collection

e All data reduction and scientific interpretation can be reproduced through
open software and data archived via Zenodo Community Collection

e Open preprint server (Arxiv)

e Published Nature Open Access

https://www.nature.com/articles/d41586-022-02350-2


https://news.harvard.edu/gazette/story/2022/08/astronomers-see-co2-on-exoplanet-for-first-time/
https://news.harvard.edu/gazette/story/2022/08/astronomers-see-co2-on-exoplanet-for-first-time/
https://www.nature.com/articles/d41586-022-02350-2

Leading the Path to Open-Source Science

\

2023
YEAR OF
PEN SCIENCE

NASA’s Transform to Open Science (TOPS)
is a $40 million 5-year mission geared
towards accelerating the adoption &
understanding of open science

Key Goals:

20,000 earn open science certification
2x participation by historically
underrepresented communities

5+ maijor discoveries




2023 is NASA’s Year of Open Science

NASA Science has designated 2023 as the Year of Open Science. Throughout the year NASA will be
energizing and uplifting open science across the scientific community through:

-
-Q
Visibility
Open Science
everywhere: Articles,

announcements, Twitter
Spaces, conferences

2023 Big annual meetings
Open Science Themes,
integrated into society
comms

O—

=

Capacity Sharing
Resources

Online, free, Open Science
curriculum on Open edX

Workshops, events, virtual
cohorts, science team
meetings, hackathons

Many paths to Open
Science

oo,
nd -
= L}
‘*Q
* >
Qasm

/_7|
ool

Incentives

Open Science
Badge/Certification

High profile prizes and
challenges

High profile awards in
support of open science
research

X2
00
o
oe®

n oftw are
ove

Open Accesg

Co
MMun, -

Changing the Game

Require open data, open
software, open access

Funding decisions consider
open science activities

Awards, promotions,
evaluations consider Open
Science activities and teams as
well as individuals
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How YOU can Get Involved:

To implement a cultural shift, we need community engagement from
the broad spectrum across the scientific community!

We are looking for community partners to co-develop YOOS activities

Develop open science action plans

Share your data, software, publications
Nominate science teams for summer schools
Organize events

Join TOPS email list!

Learn more and collaborate with us - we’re working on GitHub!

TOPS Email List TOPS Website


https://bit.ly/3JXQQ1Q
https://go.nasa.gov/3tMpk1F

Learn more and
collaborate with us!

: e o
OREEE:

TOPS Email List TOPS Website



https://go.nasa.gov/3Lwlb87
https://go.nasa.gov/3tMpk1F

