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Big Variety at
EOSDIS

NASA Earthdata
Datasets in 2020

-> 12 NASA centers of
domain expertise

-> 6,800+ distinct data
collections online

-> 560 million cataloged
files (granules)
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Photo by Nathan Dumlao on Unsplash
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Reflectance in different wavelengths
+ fire detections

Daily sea surface temperature over
the course of a month

2.00-2.15C 31.85-32.00C




Santa Maria

Palmdale

Los’/Angeles

Nighttime imagery of Hurricane Irma approaching
Florida on September 9, 2017; captured by the Visible
Infrared Imaging Radiometer Suite (VIIRS) instrument
on the Suomi National Polar-orbiting Partnership
(NPP) satellite

Fires and smoke of the Thomas Fire near Santa Barbara, California on
December 5, 2017; captured by the Moderate Resolution Imaging
Spectroradiometer (MODIS) instrument on the Terra satellite
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Global sea surface temperature on April 9, 2018 from the Group for
High Resolution Sea Surface Temperature (GHRSST) using a
combination of satellite and in situ measurements




Zooming out for a moment

We are always working
towards a culture of
“open innovation” at

NNASN
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Data Sets Code Repositories

What describes you best?

Citizen Scientist Developer Citizen Activist Curious



github.com/nasa:
278 public repositories

Top languages
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JavaScript &8 MIT ¥15 %21 ®2 31 Updated 4 days ago




Oft course at EOSDIS, we work in the open

4 repository results

[ nasa/earthdata-search
Earthdata Search is a web application developed by NASA EOSDIS to enable data discovery, search,
comparison, visualiz...
earthdata-search  eosdis data-discovery

¥ 525 JavaScript Updated 2 hours ago

1 nasa/Common-Metadata-Repository
eosdis common-metadata-repository

Y7214 @Clojure Apache-2.0 license Updated 6 days ago

3 nasa/edsc-timeline
timeline  eosdis earthdata-search

Yr13 @ CoffeeScript Updated on Jul 15, 2019

1 nasa/edsc-echoforms
A React component implementing the ECHO Forms specification.

earthdata-search  echo-forms  eosdis

ws JavaScript  Updated 23 hours ago

14 repository results

1 nasa/cumulus
Cumulus Framework + Cumulus API

cumulus  nasa-cumulus

w7 106 JavaScript Updated yesterday

1 nasa/cumulus-dashboard
Cumulus API Dashboard

cumulus  nasa-cumulus

v 31 JavaScript Updated 5 hours ago

B onearth

High-performance web services for tiled raster
imagery and vector tiles

@Prython Y129 %40

B worldview

Interactive interface for browsing global, full-
resolution satellite imagery

JavaScript Yy 457 % 130

fast access to imagery

B mrf [ gibs-web-examples

Examples of using GIBS with various web
mapping libraries

GDAL-compatible file format driver designed for

@Python W51 %22 JavaScript  ¥¢130 % 56




https://worldview.earthdata.nasa.qgov/
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Six global biomass burmng emission datasets: mtercomparlson and
application in one global aerosol model

Marshall Shepherd senior Contributor ®
Science

Xiaohua Pan', Charles Ichoku?, Mian Chin?, Huisheng Bian*2, Anton Darmenov?, Peter Colarco?, Luke Ellison>2,

M 1 1 h ing fires i
Tom Kucsera®Z, Arlindo da SilvaZ, Jun Wang7, Tomohiro Oda®?, and Ge Cui’ Getressanable penple anestumed hyrthe oagoimgfires i

Australia. An infographic by Statista.com grabbed my attention this

morning. It provided a comparison of acres burned by recent

headline-grabbing wildfires.

@ https://qgithub.com/nasa-gibs/worldview



https://worldview.earthdata.nasa.gov/
https://github.com/nasa-gibs/worldview

Open APIs for quick access to metadata and imagery

Common Metadata Repository (CMR) N
Exciting!

https://cmr.earthdata.nasa.gov/search/site/docs/search/api.html (but still in beta and STAC v0.9)

SpatioTemporal
Asset Catalog

https://cmr.earthdata.nasa.gov/cmr-stac/docs/index.html | | | STAB

Now with GOES-East, - .

GOES-West, and Himawari-8 Global Imagery Browse Services (GIBS)
geostationary imagery

updated every 10 minutes https://qgibs.earthdata.nasa.gov/ 4 i 6
https://wiki.earthdata.nasa.qgov/display/GIBS/GIBS+Available+Imagery+Products

- J



https://cmr.earthdata.nasa.gov/search/site/docs/search/api.html
https://cmr.earthdata.nasa.gov/cmr-stac/docs/index.html
https://gibs.earthdata.nasa.gov/
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We need to move new mission
data to the cloud.

This is a great time to look at
other opportunities for
streamlining and improving
access.

L et's see where we've been.

@/ FeoGeo Dau 2020 Photo by Miguel Bruna on Unsplash 18



https://unsplash.com/@mbrunacr?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/evolution?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Historic EOSDIS Over—Slmphﬂed Architecture

Semi-siloed Development, Tools,
and Science

19
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Cloud-Native

Ingest/Archive/Distribution System

" H

Data Archive Thematic Stewardship and Support

EOSDIS of the Future

We leverage and
contribute to other
open source tools and
teams.

We embrace common
access patterns and
infrastructure

We are building a
unified ingest and
archive system for our
archives.

Our work is open
sourced and can be
reused by others in
geospatial domain

20



Great, so how do you do that?

Create a scalable, stable, and secure

Earth science open source ecosystem.

Slowly build a culture
of trust and empowerment.

21



“If you want to go far, go together

Science Code
Containerzation
(DevSood)

Operational
Transition
Activ
Decision Maling
Framawork Document

2016

small tight-knit team

Code Governance

1

Science Code
Containerization
(DevSeed)

Cloud-based Ingest
(PODAACIASF)

OPeNDAP

Metrics
Prototyping
(GHRC)

Documentation

SDPS Tools

Data Streams and
Onboarding

Services
Working Group
(EED2)

Collaboration

(ESDIS) SDPS Requirements

Review (EED2)

Cumulus

Data Management
and Stewardship

Core
Development &
Deployment

Cost
Modeling

Technical Debt
Performance Testing
NGAP.
(DevSeed and EED2) e
Disaster
Operator Dashboard Recovery
GIBS and ASTER (DevSeed)

Preservation Working
Group (LPDAAC)

Operational

Forrester
Decision Making
Framework Document

2020+

growing collaborative community



All of this work is being
done in a distributed
team environment

o
FedGeo Day 2020 . W -"
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We also meet IRL
from time to time




Creating a Culture of Trust and Empowerment

Cumulus, Code Sharing and Development Ecosystems |

Kirk Hogenson e Lauren Frederick

Developer Lightning Talks Cumulus Integrators F2F

Brian Buechler
Design for reuse; Architect for Change
DAAC Implementations of Geospatial Web Services
Brian Tisdale

Community Development Model for Cumulus and Harmony (Data Services)

Patrick Quinn ® Kirk Hogenson ® Lauren Frederick

&

We have an annual, 3-day, in-person
meeting:

200+ registrants

crowd-sourced agenda

targeted sessions (tech/non-tech)
session voting « stolen from Foss4a!

ad hoc breakout time

group retrospective

25



Collaboration First!

Rewiring the

Default Response 4
(N | H) Proactively share ideas

and seek input

COLLABORATE Presume that others may have
to solve the same problem
down the road

Presume that someone
else has solved the same
or similar problem

LOOK
AROUND



http://www.thenounproject.com

Since 2016, our core
tools have been
open sourced and
developed in the
open.

Building out our
new cloud
ecosystem is no
different.
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Photo by Artem Beliaikin on Unsplash



https://unsplash.com/@belart84?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/open-sign?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Photo by Markus Winkler on Unsplash

Moving to the cloud has driven our actions.

OSS, Open Processes and Distributing Teaming
have enabled us to evolve our organization.

28


https://unsplash.com/@markuswinkler?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/open-source?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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This wouldn't be possible
without open software, open
data, and transparent processes.

29



We are building
core teams using
cross-archive
developers and
users.

We work together

to focus on
common use —
cases. - !
- o —
:: Photo by Matt Howard on Unsplash 30‘


https://unsplash.com/@thematthoward?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/look-ahead?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

We have always
been largely
distributed, but we
are now 100%
remote.

It's been largely a
seamless transition.

In some ways, it's
better.

&)
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https://unsplash.com/@alex_andrews?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/phone?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

n March our quarterly
olanning meeting, usually
face-to-face, was remote.

We were prepared. Our
teams were rock solid and
the planning went off
without a hitch

(muting issues aside)

@ ’ Photo by Chris Montgomery on Unsplash 32


https://unsplash.com/@cwmonty?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/zoom-meeting?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Of course things are
not perfect. We are
always working on that.



https://unsplash.com/@photoholgic?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/imperfect?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Photo by Adam Birkett on Unsplash 34



https://unsplash.com/@abrkett?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/reflection-trees?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Tracking the team heartbeat

How is everyone doing in Cumulus land these days? for Nov 28, 2017

Great! Couldn't be better (100% rad)

How is everyone doing in Cumulus land these days? for Feb 18, 2020

Good, there are issues, but we  Great! Couldn't be better (100% rad)
1103 0108 BHAIIE) 9 008510810 3) ERBIARS 4 091 05 EEEEEE How is everyone doing in Cumulus land these days? for May 26, 2020

aat! . ~ . 0, >
OK, | am a little concerned abo Good. there are issues. but we : Great! Couldn't be better (100% rad)

| 0% (0)
NEEN ENE I ENE AN

: : Good, there are issues, but we are still on schedule. (75% rad
Not good, I'm pretty worried at OK, | am a little concerned abol = ks A r =hediie: Hadh tad)
. Jualidipsmigs g cusgafida s if | 63% (5)
(25% rad) EAREEES
. . OK, | am a little concerned about some of our work/direction (50%)
Not good, I'm pretty worried ab o
Total Votes: 9 rad) BHE l 13% (1)

Not good, I'm pretty worried about how we have been progressing
Total Votes: 9 (25% rad)

. . Jgnfigapmi | 25% (2)
This helps reveal trends in

developer sentiment. We are working on this! fotal votes: 8

35



Clarity Roles

Project Project
Board Leadership Technical
sets the Team Leadership

vision for O ) Team
C 3 provides the
“what” for Developers
— >0 (Committers
guides the

D7 “how” for O
|_> (e .
make
O (@) @ (@] changes to -
O O |:> Code
serves as chair for serves as head of Base
Project ﬁ

Manager
propose
changes to
EOSDIS Inspired by ,P 1\
Funded OOO

// APACH E Contrlbutors 36

All icons by Oksana Latysheva via thenounproject.com (CC 3.0)


http://www.thenounproject.com

EOSDIS is building the system we need

together. Always bringing an agile mindset.

But with guidelines to prevent contusion.
And sustaining engineering planning.
And a relentless pursuit of simplification.

37



. oto M Howard on Unsplash 38


https://unsplash.com/@thematthoward?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/look-ahead?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Our cloud-native ingest and archive system is in
production at two (out of 12) archives now.

We have 6 other archives working towards production
level releases over the next 3-12 months.

Two high data rate missions launch in 2022.
Several other missions are close behind.

We will be ready.



Zooming back out
to bring it home

So, what else is going on at




Other than the obviously amazing stuff...




“The Earth Science Data Systems (ESDS) Program requires that all

software developed through research and technology awards ...
or other government-funded development is to be made
available to the public as Open Source Software (OSS).”

https://earthdata.nasa.qgov/collaborate/open-data-services-and-software/esds-open-source-policy



https://earthdata.nasa.gov/collaborate/open-data-services-and-software/esds-open-source-policy

Recommendations for Bigger Change
at the Agency level

Recommendation: NASA Science Mission Directorate should
consider a variety of policy options depending on discipline and
software type and transition to greater openness over time.

Recommendation: NASA Science Mission Directorate should
encourage the use of standard open source licenses, but not
mandate a particular license. Nonstandard licenses should be
justified in the software management plan.

Recommendation: NASA Science Mission Directorate should
develop internal policies and external legal language conducive
to the swift release of open source scientific software, and the
full participation of NASA employees in internal and external
open source projects, without jeopardizing national security or
incurring legal liability.

CONSENSUS STUDY REPORT

Open Source Software
Policy Options for NASA Earth .

and Space Sciences <:>

https://doi.org/10.17226/25217 (2018)
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https://doi.org/10.17226/25217

While not requirements, these recommendations are driving

the strategy for NASA Science data in the decades to come.

NASA has been working in the open for years,
and will only do more going forward.

We aren’t perfect, we are always pushing
ourselves to do better.

| can’t wait to see how far we will go.
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Katie Baynes, katie.baynes@nasa.gov
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