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INTRODUCTION



NASA EOSDIS

NASA'’s Earth Observing System Data and Information System
(EOSDIS) is tasked with archiving and distributing Earth Observation
data across a range of disciplines, including atmospheric science,
oceanography, land processes, natural hazards, solar radiance and
even socioeconomic aspects relating to the environment. Given the
breadth of disciplines and depth of data that EOSDIS provides, the
efficient and intuitive discovery and usage of data by a scientist is of
paramount importance. An effective data gathering workflow may
involve switching from general use discovery tools to a more bespoke
services designed specifically for the scientist’s discipline. Providing
concrete interoperability between such tools could vastly improve the
efficiency of a scientist’s workflow.

https://earthdata.nasa.qgov

TBD


https://earthdata.nasa.gov/
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Common Metadata Repository

The Common Metadata Repository (CMR) Is a
high-performance, high-quality, continuously
evolving metadata system that catalogs Earth
Science data and associated service metadata
records. These metadata records are registered,
modified, discovered, and accessed through
programmatic interfaces leveraging standard
protocols and APIs.

https://cmr.earthdata.nasa.qgov/search/



https://cmr.earthdata.nasa.gov/search/

Earthdata Search

Earthdata Search provides easy-to-use access to EOSDIS
services for Earth science data discovery, filtering,
visualization, and access. It also serves as a platform to
feature planned EOSDIS services as they become
avallable. Through these services, Earthdata Search

allows users to:
Search for Earth observation data
Preview Earth observation data
Acquire Earth observation data

https://search.earthdata.nasa.gov

TBD


https://search.earthdata.nasa.gov/

EOSDIS Data Providers
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Image sources: NASA / JPL (https://podaac-tools.jpl.nasa.gov/soto)
NASA / GSFC (https://giovanni.gsfc.nasa.gov)
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https://podaac-tools.jpl.nasa.gov/soto/b=BlueMarble_ShadedRelief_Bathymetry&l=GHRSST_L4_MUR_Sea_Surface_Temperature(la=true),MODIS_Aqua_CorrectedReflectance_TrueColor,modis_aqua_l3_chla_daily_4km_l___chlorophyll_a___8640_x_4320___daynight,jpl_l4_mur_ssta___ssta___36000_x_18000___daynight&ve=-225,-54.788090128755364,-10,54.788090128755364&pl=false&pb=false&d=2019-01-05&ao=false&as=2018-12-29&ae=2019-01-05&asz=1/day&afr=500&tlr=days
https://podaac-tools.jpl.nasa.gov/soto/b=BlueMarble_ShadedRelief_Bathymetry&l=GHRSST_L4_MUR_Sea_Surface_Temperature(la=true),MODIS_Aqua_CorrectedReflectance_TrueColor,modis_aqua_l3_chla_daily_4km_l___chlorophyll_a___8640_x_4320___daynight,jpl_l4_mur_ssta___ssta___36000_x_18000___daynight&ve=-225,-54.788090128755364,-10,54.788090128755364&pl=false&pb=false&d=2019-01-05&ao=false&as=2018-12-29&ae=2019-01-05&asz=1/day&afr=500&tlr=days
https://giovanni.gsfc.nasa.gov/giovanni/#service=TmAvMp&starttime=&endtime=&data=TRMM_3B43_7_precipitation&dataKeyword=precipitation
https://giovanni.gsfc.nasa.gov/giovanni/#service=TmAvMp&starttime=&endtime=&data=TRMM_3B43_7_precipitation&dataKeyword=precipitation
https://podaac-tools.jpl.nasa.gov/soto
https://giovanni.gsfc.nasa.gov/

Smart Handoffs - Origin
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Image sources: NASA (https://search.earthdata.nasa.gov)

NASA / JPL (https://podaac-tools.jpl.nasa.gov/soto)
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https://search.earthdata.nasa.gov/search/collection-details?p=C1282364536-PODAAC!C1282364536-PODAAC&m=9.28125!-54.5625!1!1!0!0,2&q=MUR&ok=MUR
https://search.earthdata.nasa.gov/search/collection-details?p=C1282364536-PODAAC!C1282364536-PODAAC&m=9.28125!-54.5625!1!1!0!0,2&q=MUR&ok=MUR
https://podaac-tools.jpl.nasa.gov/soto/b=BlueMarble_ShadedRelief_Bathymetry&l=GHRSST_L4_MUR_Sea_Surface_Temperature(la=true),MODIS_Aqua_CorrectedReflectance_TrueColor,modis_aqua_l3_chla_daily_4km_l___chlorophyll_a___8640_x_4320___daynight,jpl_l4_mur_ssta___ssta___36000_x_18000___daynight&ve=-229.0910180840279,-54.788090128755364,-5.908981915972106,54.788090128755364&pl=false&pb=false&d=2019-01-05&ao=false&as=2018-12-29&ae=2019-01-05&asz=1/day&afr=500&tlr=days
https://podaac-tools.jpl.nasa.gov/soto/b=BlueMarble_ShadedRelief_Bathymetry&l=GHRSST_L4_MUR_Sea_Surface_Temperature(la=true),MODIS_Aqua_CorrectedReflectance_TrueColor,modis_aqua_l3_chla_daily_4km_l___chlorophyll_a___8640_x_4320___daynight,jpl_l4_mur_ssta___ssta___36000_x_18000___daynight&ve=-229.0910180840279,-54.788090128755364,-5.908981915972106,54.788090128755364&pl=false&pb=false&d=2019-01-05&ao=false&as=2018-12-29&ae=2019-01-05&asz=1/day&afr=500&tlr=days
https://search.earthdata.nasa.gov/
https://podaac-tools.jpl.nasa.gov/soto

‘General purpose’ discovery
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Image sources: NASA (https://search.earthdata.nasa.gov)
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https://search.earthdata.nasa.gov/search/granules?p=C1238517344-GES_DISC&m=24.890625!-1.6875!2!1!0!0,2&q=AIRX&ok=AIRX&sb=-10.6875,28.125,40.5,44.296875
https://search.earthdata.nasa.gov/search/granules?p=C1238517344-GES_DISC&m=24.890625!-1.6875!2!1!0!0,2&q=AIRX&ok=AIRX&sb=-10.6875,28.125,40.5,44.296875
https://search.earthdata.nasa.gov/

That would also look great in ...

e Glovanni
e State of the Ocean
e <Your application here>

10




But how do | get there?

e Open up a new browser window
 Navigate to the application

e Add my constraints

e |s this the same collection?

11



APPROACH



Smart handoffs - Vision

1.

Transfer a user from Earth Science Web Tool A to
Earth Science Web Tool B, without losing their “place”
with respect to,

* Space
e Time
e Dataset

. Transfer a user from a commercial search tool to the

Earth Science Web Tool, without losing their place

Integration via simple database updates to unified
metadata model concepts (minimal code changes)

13
TBD




NASA EOSDIS UMM concepts

he unified metadata model,
. UMM-C - datasets

. UMM-G - files

. UMM-S - services

. UMM-VAR - variables

And associations between them

14



=% EARTHDATA

Why so difficult?
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Image sources: NASA (https://search.earthdata.nasa.gov)

NASA / GSFC (https://giovanni.gsfc.nasa.gov)
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https://search.earthdata.nasa.gov/search/granules?p=C1238517346-GES_DISC&m=24.890625!-4.78125!2!1!0!0,2&qt=2016-09-01T00:00:00.000Z,2016-09-01T23:59:59.000Z&q=C1238517346-GES_DISC&ok=C1238517346-GES_DISC&sb=-10.6875,28.125,40.5,44.296875
https://search.earthdata.nasa.gov/search/granules?p=C1238517346-GES_DISC&m=24.890625!-4.78125!2!1!0!0,2&qt=2016-09-01T00:00:00.000Z,2016-09-01T23:59:59.000Z&q=C1238517346-GES_DISC&ok=C1238517346-GES_DISC&sb=-10.6875,28.125,40.5,44.296875
https://search.earthdata.nasa.gov/
https://giovanni.gsfc.nasa.gov/

KEY CHALLENGES



Context A to context B

| have the following constraints,
— Collection
— Spatial
— Temporal
low do | get that context to another tool?

| need to be able to describe the API

17



Standards for API description

Schema.org search actions

 https://schema.org/docs/actions.html
* ‘The act of searching for an object’

18
TBD



Standards for constraints

px={box}&dataKe d={collection}&data

eoShape"”,

"-00.0000 150.0000 90.00080 -




Collection aliasing

Most of our tools follow the same standards, except...
We all have our own names for collections.

How do we handle that?

We can alias a collection name as follows,

{"app-name": "Giovanni", [alias": "dataKeyword=AIRX3STD"} ]

By association between a UMM-S and UMM-C

20

TBD



Integration expectations

This approach assumes the following,

 We can interact with your application in a
RESTful way, via GET or POST with
Keyword-Value pairs.

e Your application responds with a HTML
user interface.

There are applications out there that we
would like to hand off to that don’t conform
to this.

21



CONCLUSION



To Giovanni - Demo

Image sources: NASA (https://search.earthdata.nasa.gov)

NASA / GSFC (https://giovanni.gsfc.nasa.gov)
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https://search.earthdata.nasa.gov/
https://giovanni.gsfc.nasa.gov/




To SOTO
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Image sources: NASA (https://search.earthdata.nasa.gov)
NASA / JPL (https://podaac-tools.jpl.nasa.gov/soto)
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https://search.earthdata.nasa.gov/search/granules?p=C1224693011-NOAA_NCEI&m=24.890625!-4.78125!2!1!0!0,2&qt=2017-01-01T00:00:00.000Z,2017-01-01T23:59:59.000Z&sb=-10.6875,28.125,40.5,44.296875
https://search.earthdata.nasa.gov/search/granules?p=C1224693011-NOAA_NCEI&m=24.890625!-4.78125!2!1!0!0,2&qt=2017-01-01T00:00:00.000Z,2017-01-01T23:59:59.000Z&sb=-10.6875,28.125,40.5,44.296875
https://podaac-tools.jpl.nasa.gov/soto/b=BlueMarble_ShadedRelief_Bathymetry&l=GHRSST_L4_MUR_Sea_Surface_Temperature(la=true)&ve=-11.376661816467948,19.86764118051473,44.418847225546,47.26168624489241&pl=false&pb=false&d=2017-01-01&ao=false&as=2018-12-29&ae=2019-01-05&asz=1/day&afr=500&tlr=days
https://podaac-tools.jpl.nasa.gov/soto/b=BlueMarble_ShadedRelief_Bathymetry&l=GHRSST_L4_MUR_Sea_Surface_Temperature(la=true)&ve=-11.376661816467948,19.86764118051473,44.418847225546,47.26168624489241&pl=false&pb=false&d=2017-01-01&ao=false&as=2018-12-29&ae=2019-01-05&asz=1/day&afr=500&tlr=days
https://search.earthdata.nasa.gov/
https://podaac-tools.jpl.nasa.gov/soto

Current state of play

e Earthdata Search to Giovanni — now

e Earthdata Search to State of the Ocean —
Q4 2019

 Earthdata Search to your application - ?
 Your application to Earthdata Search - ?
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GOING FURTHER



Embed your search action

{querylé&gt

temporal®,

r
“"schema:datasetTimeInterwval"

'‘Property"

yValueSpecification"

"GeoShape",
"-0P.0000 180.0000 90.0000 -186.0000"

"query"

Google and the Google logo are registered trademarks of Google LLC, used with permission.
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No download...

o Traditional earth science analytics = local
download

« With the cloud...
* Put the data next to the analytics
* Put the analytics next to the discovery
* Use smart hand offs to navigate workflow

* A complete, End-to-end workflow in the
cloud

28



QUESTIONS



This work was supported by NASA/GSFC under
Raytheon Co. contract number NNG15HZ39C.

Raytheon
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