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Collaborative Efforts and Contributions of the GES DISC Team to Enable

OPeNDAP in the Earthdata Cloud

Learn about how the Goddard Earth Sciences Data Information and Services Center (GES

DISC) is enabling and educating users about OPeNDAP in the Cloud to enable efficient cloud
data access towards NASA’s goal of furthering open science.

Introduction

NASA DAACs (Distributed Active Archive Centers), including the
Goddard Earth Sciences Data Information and Services Center (GES
DISC), are currently transitioning from on-premises servers to a
shared Earthdata Cloud in order to build more interoperability,
cross-collaboration, and streamlined services between their data
centers. Migrating its on-premises OPeNDAP service to the cloud is a
critical component of making this interconnectedness between NASA
DAACs possible. To improve their cloud services, GES DISC is
leveraging open-source platforms like Github to collect user
feedback, create use cases, and develop resources to enable
real-time learning for users about OPeNDAP in the cloud. This
presentation gives an overview of the OPeNDAP in the cloud,
resources developed to access this service, and considerations for
improved user guidance and experience to further support NASA's
commitment to the Open-Source Science Initiative (OSSI).

What is OPeNDAP?

C()PeND/AP About OPeNDAP

OPeNDAP began in the early 1990’s as a research project based at
University of Rhode Island; it was established as a nonprofit in 2000.
« OPeNDAP is the developer of client/server software, of the same
name.
e DAP = "Data Access Protocol” is a data transmission protocol
¢ originally designed by OPeNDAP.
Hyrax is the server half of OPeNDAP.
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How does OPeNDAP work?

e Users send subset queries through the
internet using DAP URLs.

e Hyrax processes user requests on DAP

servers, extracting and delivering only the

needed data portions in various formats.

DAP queries are interoperable, meaning
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What is the Earthdata Cloud?

e Earthdata Cloud: NASA is migrating its data to the AWS Cloud,
away from traditional on-premises servers.
2 eAdvanced Data Accessibility: Offers efficient and scalable

__.::EE::.::.:_. access to vast datasets, supporting the Earth science
auig® wetatpus ="=2"_ community through cloud-based tools and services.
« = FARTEDATA  f= o alignment with OSSI: The Earthdata Cloud complements
. CLDUd: NASA's Open Source Science Initiative (OSSI), supporting open
; science principles and enabling wider data sharing and
Figure

collaborative research efforts.
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Past

NASA DAACs have separate “on-premises” OPeNDAP servers
(called Hyrax) around the United States

Users must find specific OPeNDAP URLs for these unique
servers at each DAAC

Cloud-migrated data is not being served from the Earthdata
Cloud, if the OPeNDAP data server is on-premises

Because of this, users may experience:

€ Increased latency, service interruptions

€ Lack of scalable compute resources for large subsets
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-> Data is being migrated to the Earthdata

s -> Individual DAACs are responsible for
“enabling” migrated granules to be
accessed by a singular Earthdata Cloud

-> User documentation and tutorials created to
guide and educate users
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Enabling OPeNDAP in the Earthdata Cloud

Future
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—> OPeNDAP in the Cloud enabled for all
GES DISC cloud-enabled data
collections

-> Scalable computing leveraged for
handling large subsets and parallelized
downloading

-> Continued use of open-source platforms
like Github to report bugs, offer
suggestions, and contribute educational
resources.

Coordination, Communication, and User Support

Developer Communication and Educational Resources

e Community Coordination: Sharing knowledge and ideas through coordination
spaces like Openscapes and ESIP.

e DAAC Communication: Open communication between OPeNDAP developers
and GES DISC during development, troubleshooting, and optimizing GES DISC
Cloud OPeNDAP “rollouts”.,

eCreating User Resources: Developing coding tutorials and documentation to
help users learn and adapt workflows.

eUser Education via Workshops: Offering both in-person and online workshops
to enhance user knowledge and skills.

9 OPeNDAP In The Cloud

Introduction Introduction

granules? Cloud OPeNDAP service.

Additional Resources What is OPeNDAP?
Questions? " -
Review: What is OPeNDAP?

@ 9 098 OPeNDAP, or the Open-source Project for a Network Data Access Protocol, is a data server that allows for accessing scientific datasets

' g through the public internet. It uses Data Access Protocols (DAP) and the Hyrax Data Server, to distribute data and metadata to various

What's New? NASA clients and utilities, including Python. NASA and its Distributed Active Archive Centers (DAACs) are migrating their on-premi
Ea rthdata rax servers to the cloud, where granules are now organized by DAAC and collection Concept ID. This notebook will show
tonalls boen hosted locall or “on- - o _ _ o ClOUd how to search for Daymet Concept ID and OPeNDAP URLs using the CMR AP, before viewing and plotting its data through several
ly or "on prem|§es at each Distributed Active Arrl:hlve Center (DAAC)~ . With Cloud methods, including Xarray and ncdump.
les from all DAACs are accessible under the same parent domain. COO kboo k
i Prerequisites
CCCCCCCC o Avalid Earthdata Login account
> Generation of the .netrc and .dodsrc files (both files will be generated in this notebook)
ifferent URL syntax than on-premises OPeNDAP granules. The granule URLs from on-premisd  welcome e Python 3.7 or higher
: :::';1 ) -enabled grandle UhLs are organized using the LR €081 When To Cloud Xarra
ooooooooooo * netcdf4-python
endap.earthdata.nasa.gov/collections/<concept_ID>/granules/<shortname.version>:<granule_ name> Cheatsheets & Slides e netcdf-c version .8.1,4.9.0, or
F. 4 Cloud Environment Setup To check the version of your library, call the following function: nc4.getlibversion()
gure
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QuickStart - OPeNDAP
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1. Intreduetiorn

OPeNDAP is the developer of client/server software, of the same name,
over the internet. The OPeNDAP group is also the original developer of
uses. Many other groups have adopted DAP and provide compatible cli
NASA community standard. For the rest of this document, "OPeNDAP" y

With OPeNDAP, you can access data using an OPeNDAP URL of any dat
this via command-line, Internet browser, or a custom UI You can also 4
IDL, IDV, and Panoply.
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OPeNDAP™

OPeNDAP is a non-profit that develops Advanced Software for Remote Data Retrieval

2 http://www.opendap .org [ support @opendap .org

OPeNDAP Data Accg ™"

Client Software Authent

Some data providers, most notably NASA, requi)
account with the institution and any software cl
provided with user credentials or tokens either

¢ You can learn about DAP Client Software Aut

¢ You can learn about how to use NASA’s EDL t

Command line clients

These clients are invoked from a shell and are ty
shell script.

e nccopy tutorial

The BES framework, which forms the basis for the Hyrax server

Get and build the Hyrax data server.

9 f Projects & Packages A People 1

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

A new version of libdap that contains both D.

Tutorials for NASA's OPeNDAP services
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Python client tutorials

Python clients like NetCDF, Xarray, and PyDAp are
used Binder for these notebooks, but recent changes to Binder cause issue we can

resnect t o differences hetween the Colah Rinder virtnal environ

best explained in a Jupyter (aka iPython) notebook. Note: We initially

ments

not easily resolve. For now, we are usin,
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User Support

Figure 6b

e Interoperable Data Systems: Prioritizing the development of advanced,
interoperable data systems to provide flexible and comprehensive support, moving
beyond the 'either-or' approach in system choices.

e Breaking Down Silos: Leveraging Jupyter Notebooks to bridge gaps between
different programming languages, enhancing cross-language collaboration.

e Public Engagement via GitHub: Utilizing GitHub for bug reporting and gathering
suggestions, fostering community-driven improvements and transparency.
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