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Glossary

• eScience = computationally intensive science that is carried out in highly 

distributed network environments

• Virtual Observatory = a collection of interoperating data archives and 

software tools which utilize the Internet to form a scientific 

research environment

• ESPAS = near Earth SPAce data infrastructure for eScience

• VWO = Virtual Wave Observatory

• VITMO = Virtual ITM Observatory

– ITM = Ionosphere, Thermosphere, Mesosphere



How does it work?

• We write down metadata descriptions

– ESPAS: ISO O&M data model

– VxO: SPASE data model

• Metadata points to our resources

– Various level of detail, down to a single observation

• We receive requests for data and reply to them 
automatically

• Lots of work for us; plus need to speak 2 more languages



ISO O&M Data Model



Metadata for ESPAS
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<?xml version="1.0" encoding="UTF-8"?>

<ESPAS_CompositeProcess xmlns="http://schemas.espas-fp7.eu" xsi:schemaLocation="http://schemas.espas-fp7.eu 

http://schemas.espas-fp7.eu/xsd/2.0/espas.xsd"

xmlns:espas="http://schemas.espas-fp7.eu" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

xmlns:xlink="http://www.w3.org/1999/xlink" xmlns:gml="http://www.opengis.net/gml/3.2"> 

<!-- it is an ESPAS_Process -->

<identifier>

<ESPAS_Identifier>

<localID>IMAGE_RPI_PlasmagramDerivedProducts_Manual_1DProfile</localID>

<namespace>uml</namespace>

<version>1</version>

<creationDate>2013-10-29T05:00:00Z</creationDate>

<lastModificationDate>2013-10-29T05:00:00Z</lastModificationDate>

</ESPAS_Identifier>

</identifier>

<description>This is the composite process that combines the IMAGE RPI (acquisition) and the Manual Plasmagram Scaling to describe 

the RSI files (observations)</description>

<!-- A list of the "capabilities" of the process: a description (dimensionality, the units, validMin, validMax, fillValue) for each observed 

property that this process can measure.

The dimensionalityInstance describes the data domain of the single instance of the measured observed property (1D.point, 1D.Profile, 

2D.Map, 2D.image..).

The dimensionalityTimeline describes the timeline of the measured observed property (e.g. Timeseries, Animation,...).

The validMin, validMax are the valid minimum and maximum values that this observed property can have.

The fill value is the value/code used to report missing values of the observed property.-->

<capability><ESPAS_ProcessCapability>

<name>electronDensityProfile</name> 

<observedProperty xlink:href="http://ontology.espas-fp7.eu/observedProperty/ElectronDensity"/>

<dimensionalityInstance xlink:href="http://ontology.espas-fp7.eu/dimensionalityInstance/1DProfileFieldAligned"/>

<units xlink:href="http://ontology.espas-fp7.eu/unit/cm-3"/>

<validMin>1e2</validMin>

<validMax>1e20</validMax>

<fillValue>0</fillValue></ESPAS_ProcessCapability>

</capability>

<capability><ESPAS_ProcessCapability>

<name>echoTraceX</name> 

<observedProperty xlink:href="http://ontology.espas-fp7.eu/observedProperty/EchoTravelTime_X-wave"/>

<dimensionalityInstance xlink:href="http://ontology.espas-fp7.eu/dimensionalityInstance/1DSpectrumFrequency"/>

<units xlink:href="http://ontology.espas-fp7.eu/unit/Re"/> <!-- presented in Re as the Virtual Range to reflection point -->

<validMin>0</validMin>

<validMax>30</validMax>

<fillValue>0</fillValue></ESPAS_ProcessCapability>

</capability>   

<capability><ESPAS_ProcessCapability>

<name>fpe</name> 

<observedProperty xlink:href="http://ontology.espas-fp7.eu/observedProperty/ResonanceFrequency_Electron_Plasma"/>

<dimensionalityInstance xlink:href="http://ontology.espas-fp7.eu/dimensionalityInstance/0DPoint"/>

<dimensionalityTimeLine xlink:href="http://ontology.espas-fp7.eu/dimensionalityTimeline/1DTimeseriesSingle"/>

<units xlink:href="http://ontology.espas-fp7.eu/unit/kHz"/>

<validMin>3</validMin>

<validMax>3000</validMax>

<fillValue>0</fillValue></ESPAS_ProcessCapability>

</capability> 

<capability><ESPAS_ProcessCapability>

<name>electronDensityInSitu</name> 

<observedProperty xlink:href="http://ontology.espas-fp7.eu/observedProperty/ElectronDensity"/>

<dimensionalityInstance xlink:href="http://ontology.espas-fp7.eu/dimensionalityInstance/0DPoint"/>

<dimensionalityTimeLine xlink:href="http://ontology.espas-fp7.eu/dimensionalityTimeline/1DTimeseriesSingle"/>

<units xlink:href="http://ontology.espas-fp7.eu/unit/cm-3"/>

<validMin>1e2</validMin>

<validMax>1e20</validMax>

<fillValue>0</fillValue></ESPAS_ProcessCapability>

</capability>

<capability><ESPAS_ProcessCapability>

<name>fce</name> 

<observedProperty xlink:href="http://ontology.espas-fp7.eu/observedProperty/CyclotronFrequency"/>

<dimensionalityInstance xlink:href="http://ontology.espas-fp7.eu/dimensionalityInstance/0DPoint"/>

<dimensionalityTimeLine xlink:href="http://ontology.espas-fp7.eu/dimensionalityTimeline/1DTimeseriesSingle"/>

<units xlink:href="http://ontology.espas-fp7.eu/unit/kHz"/>

<validMin>3</validMin>

<validMax>3000</validMax>

<fillValue>0</fillValue></ESPAS_ProcessCapability>

</capability> 

<capability><ESPAS_ProcessCapability>

<name>N_nfce</name> 

<observedProperty xlink:href="http://ontology.espas-fp7.eu/observedProperty/CyclotronFrequencyHarmonicsNumber"/>

<dimensionalityInstance xlink:href="http://ontology.espas-fp7.eu/dimensionalityInstance/0DPoint"/>

<units xlink:href="xlink:href="http://ontology.espas-fp7.eu/unit/count"/>

<validMin>1</validMin>

<validMax>30</validMax>

<fillValue>0</fillValue></ESPAS_ProcessCapability>

</capability> 

<capability><ESPAS_ProcessCapability>

<name>fuh</name> 

<observedProperty xlink:href="http://ontology.espas-fp7.eu/observedProperty/UpperHybridFrequency"/>

<dimensionalityInstance xlink:href="http://ontology.espas-fp7.eu/dimensionalityInstance/0DPoint"/>

<dimensionalityTimeLine xlink:href="http://ontology.espas-fp7.eu/dimensionalityTimeline/1DTimeseriesSingle"/>

<units xlink:href="http://ontology.espas-fp7.eu/unit/kHz"/>

<validMin>3</validMin>

<validMax>3000</validMax>

<fillValue>0</fillValue></ESPAS_ProcessCapability>

</capability> 

<capability><ESPAS_ProcessCapability>

<name>N_fQn</name> 

<observedProperty xlink:href="http://ontology.espas-fp7.eu/observedProperty/ElectronBernsteinFrequencyHarmonicsNumber"/>

<dimensionalityInstance xlink:href="http://ontology.espas-fp7.eu/dimensionalityInstance/0DPoint"/>

<units xlink:href="xlink:href="http://ontology.espas-fp7.eu/unit/count"/>

<validMin>1</validMin>

<validMax>10</validMax>

<fillValue>0</fillValue></ESPAS_ProcessCapability>

</capability> 

<capability><ESPAS_ProcessCapability>

<name>kappa</name> 

<observedProperty xlink:href="http://ontology.espas-fp7.eu/observedProperty/VelocityDistribution_KappaIndex_ChargedParticle"/>

<dimensionalityInstance xlink:href="http://ontology.espas-fp7.eu/dimensionalityInstance/0DPoint"/>

<dimensionalityTimeLine xlink:href="http://ontology.espas-fp7.eu/dimensionalityTimeline/1DTimeseriesSingle"/>

<validMin>0.1</validMin>

<validMax>10.0</validMax>

<fillValue>0</fillValue></ESPAS_ProcessCapability>

</capability> 

<capability><ESPAS_ProcessCapability>

<name>fx</name> 

<observedProperty xlink:href="http://ontology.espas-fp7.eu/observedProperty/CutoffFrequency_X-mode"/>

<dimensionalityInstance xlink:href="http://ontology.espas-fp7.eu/dimensionalityInstance/0DPoint"/>

<dimensionalityTimeLine xlink:href="http://ontology.espas-fp7.eu/dimensionalityTimeline/1DTimeseriesSingle"/>

<units xlink:href="http://ontology.espas-fp7.eu/unit/kHz"/>

<validMin>3</validMin>

<validMax>3000</validMax>

<fillValue>0</fillValue></ESPAS_ProcessCapability>

</capability> 

<capability><ESPAS_ProcessCapability>

<name>fz</name> 

<observedProperty xlink:href="http://ontology.espas-fp7.eu/observedProperty/CutoffFrequency_Z-mode"/>

<dimensionalityInstance xlink:href="http://ontology.espas-fp7.eu/dimensionalityInstance/0DPoint"/>

<dimensionalityTimeLine xlink:href="http://ontology.espas-fp7.eu/dimensionalityTimeline/1DTimeseriesSingle"/>

<units xlink:href="http://ontology.espas-fp7.eu/unit/kHz"/>

<validMin>3</validMin>

<validMax>3000</validMax>

<fillValue>0</fillValue></ESPAS_ProcessCapability>

</capability> 

<!-- describe the Composite Process from which components is consisted of. You can put more than one computationComponent and 

more than one acquisitionComponent -->

<computationComponent xlink:href="http://resources.espas-fp7.eu/computation/uml/IMAGE_RPI_Inversion_1DProfile/1"/>

<computationComponent xlink:href="http://resources.espas-fp7.eu/computation/uml/IMAGE_RPI_BinBrowser_Traces/1"/>

<computationComponent xlink:href="http://resources.espas-fp7.eu/computation/uml/IMAGE_RPI_BinBrowser_Insitu/1"/>

<acquisitionComponent xlink:href="http://resources.espas-fp7.eu/acquisition/uml/IMAGE_RPI_RawData_Active/1"/>

</ESPAS_CompositeProcess>



Example Dictionary of ESPAS Ontology
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VWO mated to GIRO 

Fast Chars on the Web



VWO mated to GIRO 

Ionogram Display







What good is it?

• We place our data into the framework of 

major eScience projects

– Greater visibility

– Additional tools (conjunctions, context search, 

content search)

– Potential for great science



Coincidences and Conjunctions

• Scientists like to mix-and-match data from various observatories and 
instruments

– eScience is the right environment 

• Coincidence: matching by time; con-junction: matching by location

– Collaborative experiments!
• Auroral E ionization study

• RPI+GIRO, COSMIC+GIRO, UV+GIRO, etc. 

• What we REALLY need is matching by interesting features

– We must learn how to answer questions “Do you see anything outstanding at 
this time?”

– More about this during presentation “Intelligent Archive Technologies”




