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HDRL Organizational Chart

Brian Thomas (PS), All activities within
Tressa Helvey-Kasulke (PM)

Overall management of the HDRL. th e vad riOUS H D R L

Registries, Metadata and DOIs for all digital resources; SPASE Data Model.
Heliophysics Data Portal (HDP) Components are
Python and other software integration (PyHC). .
Analysis and visualization services ((Py)SPEDAS, Autoplot). | nte rre I ate d .
Data upgrades and related services.
HelioCloud initiative with data and software from all groups.

Space Physics Data Facility / SPDF

Jack Ireland (PS) Robert Candey (PS), Lan Jian (DPS)

Final Active Archive of solar data for Solar Dynamics Observatory (SDO) v m- Final Active Archive of non-solar data for NASA HP (and other related) missions.
and other NASA missions. RESOURCE LIBRARY Coordinated Data Analysis Web (CDAWeb) data browsing & access; Web Service access.
Virtual Solar Observatory (VSO) data access. OMNIWeb data production and service.
Helioviewer. SolarSoft. SunPy. SSCWeb and 4-D spacecraft orbit viewer.
High Performance Computing for NASA HP. Common Data Format (CDF). ISTP metadata standards.

Center for HelioAnalytics
Al/ML and Adv Analytics Development, Mission-Enabling Tech, Community Resources, User Testing.

Community Coordinated Modeling Center / CCMC

Data-model comparisons; Registry of models and output; “Kamodo” enabled visualization.
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The Mission Never Ends for HDRL

Covering from the Sun to the Local Interstellar Medium
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HDRL Combo Stats

100+ missions (30+
In operation)

8000+ datasets
~300 million files
Current total volume:
~2.5PB

Projected Data: SDO
20 PB by 2030!




Linking SPDF Services with Missions
https://spdf.gsfc.nasa.gov/data_orbits.html

Linking SPDF Services with Missions

Click an SPDF service name to check mark ( ) the spacecraft whose data are available.

Click a spacecraft name to check mark ( ¢ ) the SPDF services with its data. -~ 160 m ISS | O nS

See Info for New Users for more information about these data services.

m =Go to Service's Home Page o=5how Source Info *= Orbit/Trajectory Data Only
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Supports near real-time
data from SDO, SOHO,
GOES-R, GONG,
Hinode, PROBA2

Created by users

> 35 million screenshots

> 2.8 million movies

International community
buy-in

NOAA, National Solar
Observatory (NSO),
CCMC, Harvard-
Smithsonian

ESA, IAS (France), ROB
(Belgium)
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Restoration of Historical Data

[J Standard data format

— Flexible Image Transport System (FITS) for remote-sensing solar
data

— Common Data Format (CDF) and netCDF4-Classic for in-situ particle
and field data

O Follow the recommended file and data collection naming practices and
the FITS standards or International Solar-Terrestrial Physics (ISTP)
metadata guidelines

L There are FITS and CDF file verification programs to check if the data
meet the metadata standards

— SPDF team can help the CDF data generation and validation if
needed

0 Some NASA ROSES programs (e.g., Heliophysics Data Environment
Enhancements) support such efforts. The Open Science initiative
requires archiving of research products




Archiving of Plots, Catalogs,
& Documents

Plot Walk
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20+ missions (12+ million plots)

Documents: Project data management plan, user guide, senior review reports,
calibration and measurement algorithms document (CMAD), etc.
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STEREO A: 2012 July 23 CME

® Specially-processed data have appeared in publications for
extreme space weather events, but some of them are still
not available publicly

® Although they may not meet the high quality of standard
validated science data, it is critical to have them archived
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Resource Registration & Discovery

Knowledge Management

o Dictionaries/taxonomies for solar and space physics discovery
o Improved space physics resource discovery at Astrophysics Data System
(ADS)

SPASE - Space Physics Archive Search and Extract
o International standards for heliophysics resources
o Developing v3.0 to better include solar, refactoring for interoperability, and fine-
tuning for discovery

Registration Operations Indications of stelar coronal mass ejections through oronal
o Creation of SPASE records e
and Digital Object Identifiers
(DOls) for HDRL resources

Interlinking Resources
o Interlinking HDRL datasets
and services with ADS search
o Testing the application of
ChatGPT for extracting data Example Result at ADS linking to NASA datasets
citations from science papers (HDRL datasets will start appearing 4Q FY24)
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Summary & Discussion

A HDRL is where the Heliophysics System Observatory comes together
= Provisioning & curation of scientific big data from many sources
= Development & maintenance of metadata standards
= Support for data analysis and modeling in multiple computational
environments
= Design and implementation of a collaborative open science infrastructure

A Archiving of real-time data
= Solar data are available via SDAC services (VSO, Helioviewer, websites)
= SPDF archives some in-situ real-time data from ACE, STEREQO, Solar Orbiter
with some latency
= Archiving of real-time data at SPDF needs to coordinate with missions,
NOAA and other agencies

A Archiving of historical science data
= Need to archive specially-processed data for extreme space weather events
= SPDF team can assist the generation and test of CDF data
= HDMC can help SPASE and DOI registration, then enable additional services
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