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What is SPASE ?

Space Physics Archive Search and Extract (SPASE) is :

� An international, community-based organization with the goals of:
– Facilitating data search and retrieval across the Space and Solar 

Physics data environment
– Defining and maintaining a standard Data Model for Space and 

Solar Physics interoperability
– Demonstrating the Model’s viability
– Providing tools and services to assist SPASE users
– Providing a group for other heliophysics data management and 

services coordination as needed

� SPASE is the only international group supporting global data 
management for Solar and Space Physics
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History of SPASE

� SPASE had its start at an International Solar Terrestrial 
Physics (ISTP) meeting at RAL in 1998

� A group of data centers agreed to work together to enable 
searching for and retrieving data across the solar terrestrial data 
archives

� The group gradually expanded and discussions became more 
frequent

� In October 2003 an international consortium, SPASE, was 
formally created by these and other data centers

� In 2004 a three-year grant was funded by the Living With a Star 
(LWS) program to mainly create the SPASE Data Model

� In 2007 NSSDC was asked by NASA Hq. to provide permanent 
support for SPASE within the NSSDC funding at the same time 
that NASA Virtual Observatories were being organized
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International Effort
• CNES/CNRS Plasma Physics (CDPP) Data Archive 

• NASA/Goddard Space Flight Center

• NOAA/National Geophysical Data Center

• Planetary Data System- UCLA Plasma Physics Interact ions Node

• Rutherford Appleton Laboratory

• Southwest Research Institute

• Applied Physics Laboratory

• Jet Propulsion Laboratory 

• Augsburg College

• European Grid of Solar Observations (EGSO)

• Institute of Space and Astronautical Science (ISAS/ JAXA)
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SPASE Community

• SPASE Core Group

- Historic Partners

- Virtual Observatory Representatives

- Special Interest Representatives

• Heliophysics Data Centers and Archives

• Heliophysics Service Providers

• Users
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Heliophysics Data Search 
and Retrieval



7

The SPASE Data Model

� Version 1.0.0 released in November, 2005

� Version 1.1.0 released in August, 2006

� Version 1.2.0 released in May, 2007  
– This version is frozen for use by the community, but 
– development is continuing with small changes (to be indicated by Versions 1.2.x)

� SPASE Resource Types: Catalog
Display Data
Numerical Data
Granule
Instrument
Observatory
Person
Registry
Repository
Service

� Version 1.3.0 which will contain additional resources and extensions based on 
community needs
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SPASE Data Model Access

Data Model Version 1.2

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.
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SPASE in the Virtual Space Physics 
Observatory Product Finder

http://vspo.gsfc.nasa.gov/websearch/dispatcher
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SPASE and the SPASE Data Model are intended to be an interlingua among virtual 

observatories and data archives.  Relative to this goal, there are the following 

issues that can be discussed concerning SPASE usage in a Virtual

Observatories environment.

• How effective is SPASE in describing data sets for data finding and usage?

• How much should SPASE be "inside" vs. "outside" the observatories, etc. to be 

effective?

• To what level of detail should data descriptions be created in order to make 

SPASE effective as an interlingua?

• What else is needed in SPASE for the non-NASA virtual observatories 

environment?

SPASE Issues



11

Future Plans

� SPASE Data Model
– Use the SPASE V1.2 data description to describe as many 

data sets as possible
– Test the functionality and incorporate necessary 

modifications into V1.3
– Improve the description at the physical parameter level to a 

level adequate to support API 

� Overall
– Develop or facilitate tool development to ease the 

application of the Data Model
– Work with Virtual Observatories to ensure utility for their 

purposes
– Promote the use of SPASE throughout the community
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BACKUP
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Example Hierarchy

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.



14

Data Model Dictionary

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.
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Sample XML 
Data Description

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.
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Application Tools

Generator 
Create SPASE descriptions using external sources of information.

Ruleset Description Generator : Simple scripting language 
and templates.

Validator
Determines compliance with SPASE data model.

XML Validate : Test a web accessible SPASE
description against a selected version of
the data dictionary. 

Parser 
Convert SPASE descriptions to internal representations.

Parser : Parse SPASE XML
Wrapper

Convert or embed SPASE metadata in other descriptions or form.

Data Dictionary Lookup : Output SPASE data dictionary in XML. 

SPASE-to-OAI mapping : Map SPASE metadata to the Open
Archive Initiative (OAI) metadata using stylesheets. 

All tools available from: http://www.spase-group.org/tools/
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EXAMPLE 
GENERATOR/VALIDATOR

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.

SPASE Assistant - SwRI
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EXAMPLE EDITOR

QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture. QuickTime™ and a
TIFF (LZW) decompressor

are needed to see this picture.

Created at Augsburg College
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Submitted Abstract
� SM11C-02�

� The Application of SPASE to Heliophysics Data Description�

� * Thieman, J R �
� james.r.thieman@nasa.gov�
� NASA/GSFC, Code 690.1 NASA/GSFC, Greenbelt, MD 20771 United States �
� King, T A �
� thieman@mail630.gsfc.nasa.gov�
� UCLA, Institute of Geophysics and Planetary Physics University of California 5881 Slichter 

Hall, Los Angeles, CA 90095-1567 United States �
� Roberts, D A �
� thieman@mail630.gsfc.nasa.gov�
� NASA/GSFC, Code 612.2 NASA/GSFC, Greenbelt, MD 20771 United States �

� The Space Physics Archive Search and Extract (SPASE) Project has developed a Data 
Model for the description of heliophysics data sets. The Data Model is intended as a 
standard means for describing data so that the descriptions could be used for 
interoperable data search and retrieval across the varied archives and data centers that 
hold heliophysics data throughout the world. The success of this project depends on the 
wide usage of the Data Model in the community. In this presentation we will talk about the
development of the Model through dedicated committee work and input from major 
international data centers and archives. We will show where to get the Model, how to 
apply it, and examples of its use. Version 1.1 is available presently and has been "frozen"
for usage in a stable environment. (See http://www.spase-group.org) The Model will 
ultimately evolve as the needs of the community dictate. We invite feedback and 
participation in the evolution from interested members of the community, especially those 
associated with the heliophysics Virtual Observatory effort. �

� http://www.spase-group.org �
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Example Tools
Instrument Description

<?xml version="1.0" encoding="UTF-8"?>
<Spase  xmlns:x0="http://www.spase-group.org/data/s chema/spase-1_1_0.xsd">
<Version> 1.1.0</Version>
<Instrument>

<ResourceID> CDPP:IR:WINDTNR</ResourceID>
<ResourceHeader>

<ResourceName> Wind Waves Thermal Noise Receiver </ResourceName>
<ReleaseDate> 2006-09-01T00:00:00</ReleaseDate>
<Description> The Thermal Noise Receiver (TNR) on the WIND  space craft is an instrument 

of a new generation, which is flown for the first t ime. It utilizes a digital spectrum analysis 
technique similar to a wavelet transform analysis. This permits a high time resolution, 
associated to a high frequency resolution. It was e ssentially designed to measure the thermal 
noise at a high rate. The interest of this receiver  also covers other events, both in situ (plasma
waves, ion acoustic waves) and remotely detected (s olar and magnetospheric radio bursts). 
However, this receiver uses a compression technique  which limits the study of high intensity events. 
Namely, the digital dynamic range is about 45 dB, a dded to an AGC range of more than 60 dB, the AGC
acting as a sensitivity adjustment. (e.g. an 80 dB event will not saturate the receiver, but the compu ted 
spectrum will only cover its upper 45 dB.)

</Description>
<Acknowledgement/>
<Contact>

<PersonID> CDPP:PR:IssautierIsabelle </PersonID>
<Role>CoInvestigator </Role>

</Contact>
</ResourceHeader>
<InstrumentType> SpectralPowerReceiver </InstrumentType>
<InvestigationName> Thermal Noise Receiver </InvestigationName>
<ObservatoryID> spase://observatory/example </ObservatoryID>

</Instrument>
</Spase>
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System Model for Data Access

• Information flows from repositories to applications through access points and 

gateways in the form of SPASE descriptions as indicated by the “S”

• Registries contain inventories of resources available at one or more repositories.

• “Virtual Observatories” may be Gateways or Access Points.

• Access points may map internal metadata into SPASE descriptions.
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