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You need a bunch of spacecraft to study CMEs 

Messenger 

VEX MEX 

Ulysses 

STEREO 
A and B 

Around the Earth: ACE, WIND 
THEMIS, CLUSTER, GEOTAIL 

plus remote – sensing: SDO, SOHO, RHESSI, TRACE, …  

Energetic 

particles 

August 15, 2007 

Needs: 

 Solar data 

 Remote sensing from radio 
data 

 In situ measurements 

 Model runs or simulation 
results 

And services for performing 
their integrated analysis 

% Origin and propagation? 
% Energetic particle acceleration? 
% Impact of the Earth environment? 



Solar data 

Planetary data 

Heliospheric data 

Iono/Magnetospheric data 

MEDOC 

USER 

BASS2000 

PDS 

NSSDC 

PSA 

CDPP 

NSSDC 

NSSDC 

Simulation data/runs 

CCMC 

Astronomical data 

CDPP 

CDPP 

CAA 

VSO 

Solar data 

Planetary data 

Heliospheric data 

Iono/Magnetospheric data 

MEDOC 

USER 
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CDPP 

CDPP 
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HELIO 
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What is HELIO? 
"   HELIO is a software infrastructure to 

"   Create a collaborative environment where scientists can study 
the connection between solar phenomena, interplanetary 
disturbances and their effects on the planets  (especially the 
Earth)  

"   Establishing standards for accessing heliophysical data 
following as much as possible already established rules (e.g. 
IVOA standards) 

"   HELIO must match the needs of the community, however it chooses to 
use it. 

"   “Agile Development”: Small but frequent iterations 
"   HELIO integrates solar and heliospheric (meta) data 

"   Essentially  a metadata system (not a data center) 
"   HELIO is funded under EC’s FP7 Capacities Specific Program 

“Scientific Data Infrastructures” 
"   Started 1 June 2009, duration 36 months 



SERVICES 
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HELIO’s perspective of a  
generic, time-driven problem 

"   Identify interesting things to study 
"   Search based solely on metadata and derived products  

o  Event lists and feature lists used as primary selection criteria 

"   Search undertaken in 4-Dimensions across several domains 
o  Effects occur as phenomena propagate – whether, where and when to look 
o  Follow phenomena through coordinate systems as the evolve 

"   Review availability of suitable observations  
"   Determine whether suitable instruments at the relevant locations  

o  Science objectives dictate types of observations required 

"   Determine whether instrument was making observations 
o  Coverage and quality of observations are addition selection criteria 

"   Locate, select and retrieve the required observations 
"   For all domains, system knows which types of data are held where and 

handles access no matter how data are stored  (access protocols & formats) 
"   Optionally process selected observations  (extract and calibrate) 
"   Optionally return data in different/desired format 

"   Do something with the data 
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Mapping the time-based problem to 
services 

"   Exploit the generic aspect of the basic problem, to reuse 
software components over and over again 

"   “Translate” the generic problem into technical terms 

What is interesting? 

What is available? 

Where is it? 

Metadata services 

Discovery services 

Data access services 

Enabling services 
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What can I do with it? 
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Putting things together:  
The HELIO SOA 

"   Metadata services: 
Heliophysics Event Catalogue (HEC) 
Heliophysics Feature Catalogue (HFC) 
Metadata Evaluation Service (MDES) 
Context Service (CXS) 

"   Discovery services: 
Instrument Capabilities Service (ICS) 
Instrument Location Service (ILS) 
Observation Coverage Service (OCS) 

"   Data access services: 
Data Provider Access Service (DPAS) 

"   Enabling services:  
Storage Service 
Processing Service 
Authentication/Authorization Service 

Taverna 
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Example of a service: 
Data Provider Access Service 

Centralized and Standardized 
Access to data sources: 

"   Different sources 
"   Catalogues 
"   Rich Interface data providers 

"   Interaction with OCS 
"   To refine the queries 

"   Redundant Data Sources  
"   For better reliability 
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WORKFLOWS 
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Putting services together:  
Workflows for Heliospheric Physics 
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• myExperiment exploits a 
very powerful feature of 
workflows – they can be 
shared and reused 
•  This can be combined 
with the more common 
features of social 
networking sites to build 
communities using and 
sharing common tools. 
•  myExperiment permits 
the sharing of workflows 
from different software, 
Kepler, Taverna, Triana 
etc… 

Workflows as objects shared in communities 
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HELIO Advanced User Interface with jQuery 
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Further elements 

"   Registry based on Astrogrid 
"   The Semantic VO 
"   Feature detection and tracking 
"   Education and Public Outreach 
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Contacts 

 

Institution Representative 

University College London (MSSL) Bob Bentley (PI) 

Fachhochschule Nordwestschweiz (FHNW) Andre Csillaghy 

Observatoire de Paris  (LESIA) Jean Aboudarham 

Universite Paul Sabatier Toulouse  (CESR) Christian Jacquey 

Science and Technology Facilities Council (RAL) Mike Hapgood 

Universite Paris-Sud  (IAS) Karine Bocchialini 

Istituto Nazionale di Astrophisica   (Obs. Trieste)  Mauro Messerotti 

University of Manchester John Brooke 

Trinity College Dublin Brian Coghlan 

Rensselaer Polytechnic Institute Peter Fox 

Lockheed Martin Space Systems Co.  (LMATC) Neal Hurlburt 

NASA  (Heliophysics Science Division at GSFC)  A. Roberts 

European Space Agency   
(Science Ops. Dept., Space Environment & Effects Dept.) L. Sanchez 
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Semantic work - UCD & UType 

We are building on previous work in VO to add semantics and 
models to the data. In this way the Semantic VO will be 
compatible with the wider VO movement 

"   Semantic identifiers in VOTables 
"   Unified Content Descriptor (UCD) for high level mapping of 

parameters 
"   UCD is a controlled vocabulary list 
"   UType for mapping of parameter into a data model  
"   HELIO data model required 
"   Combination of UCD and UType provide a rich semantic basis 
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Feature Detection and Tracking 

SMART	
  (SolarMonitor	
  AR	
  Tracking)	
  

HELIO	
  output	
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