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13 members
MSSL/UCL (UK) 
FHNW (Suisse) 

Observatoire de Paris (France) 
CESR/UPS (France) 

STFC/RAL (UK) 
IAS/UPS (France) 

INAF Trieste (Italie) 
Univ. Manchester (UK) 

Trinity College Dublin (Irlande) 
NASA/GSFC/HDMC (USA) 

RPI (USA) 
LMTAC (USA) 

ESA (Europe/Espagne)

• June 2009 ➞ November 2012

• VO dedicated to solar physics and 
heliophysics

• Service Oriented Architecture

• Next step ➞ HELIOSpace (?)

• Main data providers are implied : 

BASS2000, CDPP, MEDOC, VSO

e-infrastructure FP7 project (No. 238969)

http://www.helio-vo.eu/

http://www.helio-vo.eu
http://www.helio-vo.eu
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HELIO - Le projet

PNST - 28-30 septembre 2009

Idée :

Associer les 

données en 

fonction de 

la physique 

qui les relie

Modèle de 

propagation 

associé aux 

données

Idea : 
Associate 

data/meta-
data 

according 
to physics

↓
Use 

propagation 
models to 

associate data

Information about 
observed features

Information about observed 
events

Information about 
observations available 
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HELIO (3/4)
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HELIO Client API (Java)!

HELIO 
Registry 
Service!

HELIO 
Monitoring 

Service!

Community 
Interaction 

Service!

Data! Metadata! Processing!

Data Access 

Provider!

Event Catalogue!

Feature Catalogue!

Inst. Location!

Inst. Coverage!

Taverna Server!

Processing"

Service!

Storage Service!

Context Service!

Data Evaluation 

Service (AMDA)!

Propagation"

Model!

 !

 !

HELIO"
Front-End!

IDL Client!
Taverna 

Workbench! 3rd Party 
Applications!

Stand-Alone 
Interfaces!

3rd Party 
Applications!

Stand-Alone 
Interfaces!

3rd Party 
Applications!

Stand-Alone 
Interfaces!

HELIO services has a 
REST/SOAP interface

(HQI) allowing 
«standard» queries in 

the system



Jeudi 29 Novembre Réunion workflows, Meudon

HELIO (4/4)

5



Jeudi 29 Novembre Réunion workflows, Meudon

Workflow use case (1/3)
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Split_VOTable_into_its_values

Workflow input ports

Workflow output ports

Workflow output ports

votable

createLists

nameucdutypevalues

Flatten_List

DPAS_instrumentsinstruments_vector

Get_Web_Page_from_URL

RetrieveContent

Remove_String_Duplicates

String_List_Difference

writeVOTable

SQLSelect_sql_select

ICS_SQLSelect

FROM_value WHAT_value

DPAS_url_servlet

This workflow 
checks the 
consistency 

between 
instrument IDs 

which are used in 
the DPAS and are 
defined in the ICS

(from Anja et al., submitted)

DPAS = Data Provider Access Service
ICS = Instrument Coverage Service 
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Workflow use case (2/3)
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Workflow input ports

Workflow output ports

cme_error_speed

InputsToPM_start InputsToPM_end

cme_speedtime_start

find_time_intervals

time_end

VOTable_cme_times

Extract_content_of_columns_from_VOTables

ExtractLists

time_starttime_end

CME_backwards_propagation_start

TimesAtSunStart

width_value

HEC_input

CME_backwards_propagation_end

TimesAtSunEnd

CME

Extract_content_of_columns_from_VOTables_2

combine_data writeHeaderFooter

cactus_soho_cme

build_soap

flat_not_null

ExtractLists_2

pa_width v

Propagation_of_CME_from_the_Sun

dv

def_longitude

ComposeOutput

time_start_2

Find Event of 
Type A at 

Earth 

Propagate 
Type A Cause 

Back to Sun 

Propagate 
Type B 

Cause 

Forward to 

Mars 

Look for 
Observations 

of Type B 

Check for 
Correlated 

Events or 

Features at 

Sun 

Check for 
Observatories 

on 

Propagation 

Path 

Check for 
Instruments 

that can 

Observe Type 

B Events 

Check 
Observation 

Status of 

Instruments 

Analyse Data 
to Find 

Events 

Propagation of CMEs 
at Earth and Mars 

(from Bentley et al., 2012)
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Workflow use case (3/3)
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Workflow output ports

Workflow input ports

VOTable_hec

STARTTIME

particle_query

ENDTIME beta

Propagation_of_the_Solar_Energetic_Particles_from_the_Sun

sw_speed sw_error_speed eastside_westside

flare_where

particle

Extract_content_of_columns_from_VOTablesVOTableProton

construct_input

ColumnNames_value

TimesAtSun

hit_object_value

Flare_query

dt_value

Flare

Flatten_List

FROM_value_3

Radio_query

Radio_Type_III

CME_query

CME

VOTableCME

Extract_content_of_columns_from_VOTables_2

CreateRadioInput

start_timepeak_time

VOTableFlare

combine_cme_flare

VOTabelFlare

WHERE_value

CreateVOTable

goes_flare_sep_event

soho_lasco_cmehfc_wind_waves

This workflow 
associating SEP events 
with solar flare, CME 

and Type III Radio 
burst events using the 

HFC and the HFE
(from Anja et al., submitted)

HFC = Heliophysics Feature Catalogue
HEC = Heliophysics Event Catalogue



Interroger un service TAP
(Table Access Protocol)
✤ Les services TAP (e.g., ceux qui utilisent le framework DaCHS) incluent une interface REST. On peut 

donc très facilement construire un workflow utilisant un service TAP.

✤ En particulier, dans le cadre d’Europlanet IDIS, on a développé une déclinaison de TAP adaptée aux 
sciences planétaires: EPN-TAP. 

SELECT t_min,t_max,access_url_processed_preview 
FROM apis.epn_core WHERE target_name='jupiter' 
and resource_type='granule' and 
dataproduct_type='image'



Interroger des WebServices
pour obtenir des données
✤ La plupart des centres d’archivages (en physique spatiale, en tout cas) ont des webservices permettant de 

récupérer des images résumée des données, ou bien les données elles-mêmes.

✤ Exemple: images calculées lors d’une requête sur le webservice du CDAWeb (NASA) pour un interval 
temporel et un instrument d’une mission spatiale.

Workflow:

Réponse du webservice:



Un Workflow développé dans le 
cadre d’HELIO
✤ But: construire un workflow qui repère les 100 CME (éjections solaires) les plus intenses, calcule les 

temps d’arrivée à chaque planète or sonde spatiale, vérifie quels instruments sont disponibles aux 
moment de l’arrivée du choc aux différents endroits puis récupère les données (images résumées, et 
vraies données).



Limites (actuelles ?) des workflows

✤ Taverna est une «plaie» (désolé, mais il fallait que ça sorte :-)
Le principe est excellent, mais dès qu’on essaye de faire des tâches un 
peu complexe et des workflows un peu long, c’est inutilisable.

✤ Edition des scripts en Beanshell uniquement.

✤ Gestion des VOTables pas native, donc on est souvent obligé d’en 
extraire l’info pour la passer d’un service à l’autre.

✤ En général les webservices sont assez mal documentés, donc pas 
facilement utilisables (voire pas du tout!)
Ce n’est pas de la faute de Taverna, pour le coup...



Avantage des workflows

✤ Les services OV font des tâches simples et bien identifiées. 

✤ Pour utiliser l’OV, les utilisateurs doivent :
- soit jongler entre les différents services «à la main»
- soit utiliser les outils existants, mais avec des tâches prédéfinies et 
génériques
- soit créer un workflow pour faire les traitements complexes et pas 
génériques dont il a besoin pour aller plus loin.

✤ C’est clairement le «chaînon manquant» entre les services proposés dans 
le cadre de l’OV !

✤ myExperiment permet de partager les workflows qu’on a produit :
base de connaissance et de partage !
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Serveur Taverna (3/3)
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File 
System 

Access!

Workflow 
Run 

Builder!

Process 
Monitor!

Per-Run Execution Engine Process!

Concrete Implementation!

State Database!Workflow Run Factory! Model Delegates!

User 
Filestore!

Files always 
accessed via 

delegate!

Fork after setup!Wait for termination!

s
u

d
o
!

Create or 
reuse 

existing!

Implement via model!

Model implementation maintains state!

Direct access 
for efficiency!

HELIO Taverna server:
Provides remote execution of Taverna workflows
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Workflow’s Legend
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Documentation is very important, not only for the workflow system, but especially
for web services. Lack of documentation renders a web service unusable by
anyone but the developers. Documentation has to go beyond the functionality
of the service and has to include documentation of the content; in case of
databases that includes the tables and table structures. It is also important to
have one central point from which it is possible to find the web services and
their documentation. In HELIO we have a service registry as this central point.

Problem Solving is a technique which needs to be taught alongside workflow build-
ing. The workflow system contains new areas for possible errors be it iteration
strategies or list handling. Each of these workflow specific error domains shows
specific characteristics. Users who recognise these characteristics can resolve
problems quickly.

Integration of current working practises; Scientists have built up a set of tools or
scripts[21] which already perform certain tasks which they do not wish to
re-implement within the workflow system. Taverna now allows the seamless in-
tegration of tools external to Taverna. A disadvantage of this is that workflows
constructed in that way are less usable by other scientists unless the exact
environment is replicated. The same issues occur when trying to run these
workflows on a workflow server.

2.2 Application areas for Workflows in Heliophysics

Workflows can be constructed for di↵erent purposes. In the following sections we
describe three classes of workflows. The first class is used as integration tests at
development time in order to assert consistency between di↵erent services. The sec-
ond class covers virtual services which provide functionality in support of scientific.
The third class implements the actual science by combining services, user-defined
operations and virtual workflows into larger workflows.

The three classes are illustrated each by an example. In the associated workflow
diagrams the colours of the squares represent di↵erent kind of operators:

green: SOAP operator

purple: XML splitter — decomposes complex SOAP types into their com-
ponents

brown: local beanshell[22] scripts — user written scripts to provide cus-
tom functionality

violet: local operator — predefined functions within Taverna

pink: nested workflows — workflows re-used inside another workflow

blue: string constant — a string or text which does not change

Input and output ports are of a di↵erent blue colour and separately labelled.

2.2.1 Test of data and services

During the development of the service infrastructure, HELIO uses workflows to
assert the robustness of individual services and to test consistency between multi-
ple services. In particular the latter is of great value in a distributed development
environment. When the output of one service is used as input for another service,


