4% podaac R
' Physical Oceanography Distributed Active Archive Center

Developing a roadmap for-
cloud services

Suresh Vannan, Michael Gangl, Michelle Gierach, Jessica Hausman, Catalina Oaida

Contact:

Jet Propulsion Laboratory, California Institute of Technology

July 18th, 2019
ESIP Summer Meeting 2019

Tacoma, WA


mailto:suresh.vannan@jpl.nasa.gov

PO.DAAC : SWOT

Missions Supported ), 50+ @

PO.DAAC supports a large fleet of Earth Observing 600 -+ 1?"‘ ) dat:l_se'::d
missions, putting key data directly into the hands of datastts ::h!of?les e

Earth science researchers so that they can address
key questions about the oceans, environment, and 50 ,000 20+
global climate change. A distinct users eartl! observing

podaac.jpl.nasa.gov/missions ) served missions
_ supported

Data
Parameters
Leam about core
measurements, related
missions and instruments
podaac.jpl.nasa.gov/
CoreMeasurements

Gravity Sea Surface Salinity Sea SurfaceTemperature Ocean Currents & Circulation (Ocean Surface Topography Ocean Wind

https://podaac.jpl.nasa.qov/ISWOT

30

25 200

@ Distributed Volume @ Archive Volume
20 150 Archive Growth

15 NASA Earthdata
100

Petabyes

2000 2005 2010 2015 P oo ° oo\° oS

== Archive Volume (PB)  ===Distributed Volume (PB) i SWOT

Launch: Sept 2021

Roadmap for Cloud Services


https://podaac.jpl.nasa.gov/SWOT

SWOTIN ORBIT

Will provide NASAS first global survey
‘ of Earth's surface water. - ~< <5
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Timeline

SWOT
Compat .
We are Here TestFi)n Science
9 Team
9/16/2020 .
Ingest, Meeting
Archive, Technical 2021
Search, SWOT Quals
Download Science Dry-Run
and Ocean Team 9/21/2020
Subsetting Meeting oad Test #1 Tech Quals QO 1&2
2019 11/1/2020 4/12/2021 Jun 20
Baseline Service and Data Integration Services, Advanced Cloud Usage
Mar 2019 - Sep 2019 Sep 2019 - Jun 2020 2020 - 2021
[ I
Apr2019 Jul 2019 Oct 2019 Jan 2020 Apr 2020 Jul 2020 Oct 2020 Jan 2021 Apr 2021 Jul 2021
JAar 2019 Sep 2021
Pre-Launch project
Timeline
Validated Product
Release
Nov 2022
Reprocessing 3
Reprocessing 1 Reprocessing 2 (TBD) Reprocessing 4
Launch Jun 1, 2022 Jun 1, 2023 Jun 1, 2024 Jun 1, 2025
Sep 24, 2021 ) .
Science Validation Nominal Science
Nominal Science Meeting Ends, March
Mar 14, 2022 Nov 1, 20p2 2025
callVal Phase E Decommission / Ex;ended Mission ...
2021 - 2022 2022 - 2025 2025 - 2025
\ | \ l | | | \ | \ \ ( | |
Oct Dec Mar Jul Oct Dec Mar Jul Oct Dec Mar Jul Oct Dec Mar Jul Oct
Sep021 2021 2022 2022 2022 2022 2023 2023 2023 2023 2024 2024 2024 2024 2025 2025 2025 Dec
2021 2025

Mission Timeline
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Developing a Roadmap

()
User Needs .
° Assessment Database Use Cases Cloud Services
- ° & Roadmap
0°0
0
L Prioritized use cases based
SWOT Survey 2.0 (n=111) Application data on % users impacted
requirements and
Application Journeys (n=65) user capabilities
User workflows

This methodology is captured and detailed in a manuscript for publication: Stavros, E.N., C.M. Oaida, J.

Hausman, M. Srinivasan, H. Hua, M. Gangl, M. Gierach, A Quantitative Framework to Inform Cloud Data
System Architecture and Services Requirements Based on User Needs and Expected Demand,
Requirements Engineering, submitted.
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L

SWOT User Su rvey 2.0 Do you have experience working in a cloud computing
) environment (e.g., Amazon Web Services)?

114 responses
User Information/Preferences

All information is anonymous and the questions are written to understand ¢ @ Yes
needs. @ No, not applicable to my task
58.8% @ No, but ready to learn
Are you a member of the SWOT Science Team? @ No, and not interested
O Yes ‘
O No No, not applicable to my task
10 (8.8%)
SNl
(O Not Sure
. . . ?
How much experience do you have working in your field? How do you currently access data
113 responses
O <1year
Work on the Cloud 32 (28.3%)
O 1-3 HTTP 85 (75.2%)
years FTP 88 (77.9%)
SFTP 58 (51.3%)
1(0.9%)
O 3-10years OpenDAPJ—1 (0.9%)
THREDDS
O 10+ years GTS, Eumetcast

HTTPS

Screenshot OGC webservices
LDM

W OPeNDAP

Globus (grid FTP)
REST call

1(0.9%)
1(0.9%)

Roadmap for Cloud Services



With what data formats can you use/are you familiar?

114 responses

WIUICKIOUK /DIOWSE

image (e.g., jpg, pn...

HDF

ASCII

OptioVector - Shapefiles
Vector - GeoPackage
Geotiff

76 (66.7%)

99 (86.89

63 (55.3%)
86 (75.4%)
39 (34.2%)

19 (16.7%
With what type of software/language do you process data?

115 responses

binary 3 (2.6%)

Matlab li—2 (1.8%)
Binary, GRIB }—1 (0.9%)
ESRI shapefiles }—1 (0.9%) R 38 (33%)
Database |—1 (0.9%) Matlab 57 (49.6%)
paper and penJl—1 (0.9%) Python 62 (53.9%)
OpenDAP/THREDDS 1 (0.9%) Fortran 45 (39.1%)
Binary formatjl—1 (0.9%) ArcGIS 42 (36.5%)
mat Matlab files —1 (0.9%) QGIS 37 (32.2%)
Shapefiles 1 (0.9%) Google Earth Engine 22 (19.1%)
ESRI - Shapefiles I—1 (0.9%) IDL
1(0.9%) GrADS
0 25 c cuda

Julia

C

IDL&C
IDL, C, Perl
idl

C++

IDL, ENVI
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User-driven Approach
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User-driven Approach
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User-driven Approach

Other  Cryosphere
4% / 1%

Coastal
17%

General Application Type
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User-driven Approach

Other Cryosphere

4% / 1%

Coastal
17%

General Application Type

Disaster Planning,

Mitigation or
Response -

Landslides 1%

Energy
Management
(hydropower) 1%
| _—

Environmental
Monitoring /...

Water
Management, 10%

agriculture -
irrigation (drought/
monitoring) 6%

Flood
Routing/Fluvial __——
Transport, 10% - ¢jobal carbon— & drol
Cycling and Hydrology
Climate Change 1% Sub-Discipline

Roadmap for Cloud Services



Cloud Services

Functionality

Hiﬂﬁ

Planning Product Roadmap
Michae! Gangd | May 15, 2019
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PO.DAAC SWOT Capabilities

Services Development Service & Data Integration Services, Advanced Cloud Usage
SWOT Launch
Today 2020 SWOT STM 2021 SWOT STM
June 2019 Hands-on Workshop 1 Hands-on Workshop 2

Dissemination
®  Subscribe Analysis

Search and Download e Subset (space, \ P I
* Geometry Type time, variable,
e HUC | bolygon, Quality) , place (Cloud)
’ ( o .

*  SWOT Feature ID Integration

‘ “A” Temporal Search Transformations datasets

. | ;‘\ * On-Demand Raster
B - * Re-grid

® Reformat

https://podaac.jpl.nasa.qov/iSWOT * Data Product
Website: Major update coming Fall 2019 Specific: e.g. River

Reach Averaging

Roadmap for Cloud Services


https://podaac.jpl.nasa.gov/SWOT

PO.DAAC SWOT (Cloud) Data Flow

-
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/
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PO.DAAC SWOT - Hydrology User Workflow

Find a DAAC -
)

& o
ﬂ & Earthdata Login

Malay,

@ Back to Collections

Indonesia

5214 Granules

© Add to project

PODAAC-GHRAM-4FA0Q1 © View details

whload All = 5214 Granules

Search Time: 0.3s

Sort by: [ Start Date, Newest first 4|  Granule Search: ~Search Single or Multiple Granule IDs. Y _Granule filters

Showing 20 of 5214 matching granules

20190219-ABOM-L4HRind-AUS-v01-
01 0-RAMSSA 09km.nc

20190218-ABOM-L4HRInd-AUS-v01-
01 0-RAMSSA 09km.nc

20190217-ABOM-L4HRind-AUS-v01-
01 0-RAMSSA 09km.nc

20190216-ABOM-L4HRInd-AUS-v01-
01 0-RAMSSA 09km.nc

20190215-ABOM-L4HRind-AUS-v01-
01 0-RAMSSA 09km.nc

2019-02-1900:00:00 _ START 2019-02-18.00:00:00 _ START 2019-02-1700:00:00 __ START 2019-02-1600:00:00 _ START 2019-02-15 00:00:00.

W

Tools & Services

v
O @ &
(N @ j
Search Discover Visualize
4
%

<<
)
Access 1

<>

3

D

Local
Servers/Cluster

loud Services

Roadmap

1) SWOT Data Search Portal

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

> Earthdata Search available now
-> SWOT Search portal available fall 2019

Meet with PO.DAAC
Data
Production

Representatives
Attend the Hydro Splinter

1 Data Storage

5ubset Transformations

¥ Access

\|
& -
) (=

L]
User /Q’
Hydrology /b

— User Cloud Storage

User Instance



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

PO.DAAC SWOT - Hydrology User Workflow

@ EARTHDATA

Malay.

@ Back to Collections

Indonesia
PODAAC-GHRAM-4FA0Q1 O View details
Sort by: [ Start Date, Newest first §]  Granule Search: Search Single or Multiple Granule IDs. Y Granule filters

Showing 20 of 5214 matching granules

20190219-ABOM-L4HRind-AUS-v01- 20190218-ABOM-L4HRInd-AUS-v01- 20190217-ABOM-L4HRind-AUS-v01- 20190216-ABOM-L4HRInd-AUS-v01-
01 0-RAMSSA 09km.nc

01 0-RAMSSA 09km.nc 01 0-RAMSSA 09km.nc 01 0-RAMSSA 09km.nc

2019-02-1900:00:00 _ START 2019-02-18.00:00:00 _ START 2019-02-1700:00:00 __ START

2) J~
[®1 SWOT Feature Search
‘ HUC Search

. . Subscribe by HUC (Search-based Subscription)

[ cflomef-c Qo ]

2019-02-16 00:00:00.

& o
ﬂ & Earthdata Login

1000 km_
500 mi

5214 Granules © Add to project

whload All = 5214 Granules

Search Time: 0.3s

20190215-ABOM-L4HRind-AUS-v01-
01 0-RAMSSA 09km.nc

START 2019-02-15 00:00:00.

Data

@ 6‘, Production
5 :‘8 © —
4

Tools & Services

. @ & S

Search Discover Visualize Subset Transformations

Data Storage

Access

= ~
V4 1
-—
° User
Hydrology Storage
Local U User Cloud
Servers/Cluster ser Instance
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https://search.earthdata.nasa.gov/portal/SWOT/search

PO.DAAC SWOT - Hydrology User Workflow

EARTHDATA Find a DAAC -

| po.daac [o] u V4

@ Back to Collections

Indonesia

PODAAC-GHRAM-4FA0Q1 O View details
Sort by: [ Start Date, Newest first §]  Granule Search: Search Single or Multiple Granule IDs. Y Granule filters

Showing 20 of 5214 matching granules

20190219-ABOM-L4HRind-AUS-v01- 20190218-ABOM-L4HRInd-AUS-v01- 20190217-ABOM-L4HRind-AUS-v01- 20190216-ABOM-L4HRInd-AUS-v01-
01 0-RAMSSA 09km.nc 01 0-RAMSSA 09km.nc 01 0-RAMSSA 09km.nc 01 0-RAMSSA 09km.nc

2019-02-1900:00:00 _ START 2019-02-18.00:00:00 _ START 2019-02-1700:00:00 __ START

oGee WaterML  [sip) 1\ ¢ | ‘@
S < !

{JSON} < &7
GeoRSS GeoPackage

OGC B8 g esri

THE SCIENCE OF WHERE

GIS Services,
Integrations and
Standards

=n >

—

On-demand Raster Generation

Subset by user-defined shapefile
or geometry

Subset, Reformat, Mosaic

Time series

[ cflomef-c Qo ]

2019-02-16 00:00:00.

& o
ﬂ & Earthdata Login

1000 km_
500 mi

5214 Granules © Add to project

wnload All 4 Granules

Search Time: 0.3s

20190215-ABOM-L4HRind-AUS-v01-
01 0-RAMSSA 09km.nc

START 2019-02-15 00:00:00.

Jan Feb
2019 Data
Production
- SO v.
Tools & Services 3 v.'

O\ @ @ :__ ! Data Storage

Search Discover Visualize | Subset Transformations

| )
'\ ¢ Access
€SS S

Acc

g -
-—
° User
Hydrology Storage
Local U User Cloud
Servers/Cluster ser Instance

Cloud Services


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

PO.DAAC SWOT - Hydrology User Workflow

@ EARTHDATA

& o
ﬂ & Earthdata Login

Malay. 1000 km_
500 mi

@ Back to Collections e - o= e ]

PODAAC-GHRAM-4FAQ1 O View details 5214 Granules © Add to project

whload All = 5214 Granules
Sort by: [ Start Date, Newest first 4] Granule Search: Search Single or Multple Granuie IDs. Y Granule filters _

Showing 20 of 5214 matching granules Search Time: 0.3s
20190219-ABOM-L4HRfnd-AUS-v01- 20190218-ABOM-L4HRfnd-AUS-v01- 20190217-ABOM-L4HRfnd-AUS-v01- 20190216-ABOM-L4HRfnd-AUS-v01- 20190215-ABOM-L4HRfnd-AUS-v01-
V01_0-RAMSSA 09km.nc V01 0-RAMSSA 09km.nc V01 0-RAMSSA 09km.nc V01 0-RAMSSA 09km.nc V01 0-RAMSSA 09km.nc

2019-02-1900:00:00 _ START 2019-02-18.00:00:00 _ START 2019-02-1700:00:00 __ START 2019-02-1600:00:00 _ START 2019-02-15 00:00:00.

4 APIl-based access
Data API | to metadata/data

_@_ Production .A. —1l—
(@), Jwr OPEN Scripted Access:
8oV — (AP papase
4

INITIATIVE

Tools & Services Webservices 2.0

O\ @ @ :__ ! Data Storage

Search Discover Visualize Subset Transformations

Access

5 4

Access =
-
= ~
< \

) G 1O
Hvd ° 11 User
ydrology Storage

User Cloud

Local User
Servers/Cluster Instance
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https://search.earthdata.nasa.gov/portal/SWOT/search

PO.DAAC SWOT - Hydrology User Workflow

@ EARTHDATA

& o
ﬂ & Earthdata Login

Malay. 1000 km_

500 mi

@ Back to Collections e - o= e ]

PODAAC-GHRAM-4FAQ1 O View details 5214 Granules © Add to project

whload All = 5214 Granules
Sort by: [ Start Date, Newest first 4] Granule Search: Search Single or Multple Granuie IDs. Y Granule filters _

Showing 20 of 5214 matching granules

Search Time: 0.3s
20190219-ABOM-L4HRind-AUS-v01- 20190218-ABOM-L4HRInd-AUS-v01- 20190217-ABOM-L4HRind-AUS-v01-

20190216-ABOM-L4HRInd-AUS-v01- 20190215-ABOM-L4HRind-AUS-v01-
01 0-RAMSSA 09km.nc 01 0-RAMSSA 09km.nc 01 0-RAMSSA 09km.nc

01 0-RAMSSA 09km.nc 01 0-RAMSSA 09km.nc

2019-02-1900:00:00 _ START 2019-02-18.00:00:00 _ START 2019-02-1700:00:00 __ START 2019-02-1600:00:00 _ START 2019-02-15 00:00:00.

Data

Production -
o) ~—
—

Tools & Services

O\ @ @ :__ ! Data Storage

Search Discover Visualize Subset Transformations

AN

Access i
y —

— O S R -

1w

Hydrt.)logy User

User Cloud Storage

Access

Local User
Servers/Cluster Instance

5 ) Access from User Cloud-
based workspace, or
View in GIS Client
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https://search.earthdata.nasa.gov/portal/SWOT/search

Questions?

https://podaac.jpl.nasa.qov/ISWOT

@podaac

https://podaac.jpl.nasa.gov/rss.xml
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