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INTEGRATED MEDIUM FOR PLANETARY EXAPLORATION

4 year project (2011-2015)
* 4 partners :

«LATMOS, CDPP

*FMI (Finland)

*SINP (Russia)
*IWF (Austria, coordinator)

Key IMPEX features

User Access

-Goal : Observations / Models data comparison for planetary sciences
-Mean : 2D and 3D visualisations

-Analysis tools : data mining, statistics, event lists

-Access : large databases (CDAWeb, AMDA, models)

-Commonality : all models are described with a datamodel based on SPASE
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INTEGRATED MEDIUM FOR PLANETARY EXPLORATIO

CLWeb 3DView
Client ier Client

Simulation DataBase

Model runs are described
with the IMPEx DM
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Data access
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Post-traitement

e

«methods.wsdl»
Décrit les méthodes

{ | Décrit : Bl Déciit -

H | type de code 4l |url des données
Run-on-demand: [kl |ieux de données
Inputs/ouputs | Inputs des runs

Autres bases de
données obs.

d’aprés S. Hess, ASOV 2013 Utilisateurs




IMPEX DataModel

Basé sur SPASE http://spase-group.org/
modele pour les données en physique spatiale

SPASE DM fournit des ressources

» Pour décrire les données et leur
acces:

— NumericalData,
— DisplayData,
— Granule

Des métadata pour I'esploitation des
données :

— Catalog,

— Observatory,...

Pour décrire la structure de la base
de données :

— Repository,
— Service, ...

Infos @ http://impex.latmos.ipsl.fr/tools/DataModel.htm

d'aprés S. Hess, ASOV 2013



" COMMUNITY
COORDINATED
MODELING
CENTER

What is CCMC ? L MAGNETOSPHERE
e largest run-on-demand centre in heliophysics é*} : o
» wide variety of models (MHD, kinetic, ...) %, —_ K/
« test runs / event runs ol — Y miermosprere
. . MODELS
« all runs are accessible to everyone, forever /o \\ i
/.. HELIOSPHERE MODELS . =

[

CCMC in the VO context

* no data model, no web services, no IVOA connexion

* IDL visualisations on their web interface only

o difficulty to retrieve data files

e ... not really interested by VO issues ... but they’re changing



A prototype to access CCMC
simulations

Goals:

 To render CCMC results more easily exploitable by the
wider community

« To provide access, visualisation and analysis via CDPP
tools (AMDA, 3DView)

« To propose distribution via SAMP to all IVOA tools
 To test the IMPEXx SImDM Iin another context

The prototype currently :

 Is limited to one type of simulation :
— BATSRUS (MHD) code
— One run with available interpolations along magnetospheric S/C

* Focuses mainly on access (non optimized visualisation)
— From AMDA
— From 3DView



CCMC run database

Let's have a look at CCMC runs ...
Here’s the result of a search with keyword = genot

» Runs on Request: Simulations Results

Total Number of Runs in the Database
Total Number of Search Results in this ase: 5

Dipole
Tilt (..
: Dipole
— SW [Coordinate [Coordinate| U2 |Tiltin U;_)date
Model . ; |Validation | Run the Dipole
Run Number Key Words | Model . |Grid Input [System for |System for Y-Z : :
Version Level [Type X-Z Orientation
Type | Input Output GSE . .
Plane) with Time
plane)
at
Start
. ; BATSRUS 2l
* Vincent_Genot_o12610_1 geo orbit with RCM v8.01 salls -- event | var GSM GSM -15.70 |-21.50 yes
Vincent_Genot_033011_1 asymi BATSRUS| v8.01 12;)1? - model | fix GSM GSM 0.00 | ©0.00 no
Vincent_Genot_o33011_2 asymz BATSRUS|| w8.01 7;23? -- model | fix GSM GSM 0.00 | 0.00 no
Vincent_Genot_o43000_1 [magnetosheath |BATSRUS| v8.01 czrffs -- event | wvar GSM GSM 16.40 | 8.90 yes
vincent_genot_og1200_1 magnetosheath BATSRUS| vB.o1 2M -- event | var GSM GSM 24.70 |-24.10 yes
- - ; themis cells x

» Runs on Request: IT Simulations Results



Simulation run : 2008/10/02 04:00 +24h

Magnetospheric response Time varying Solar Wind input
in a 288X96X96 Rg3 box from ACE

10/03/2008 Time = 04:00:00 UT y= 0.00R;
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CCMC product description 1/2

« CCMC provides interpolation (in the 3D box) of physical quantities
(fields and plasma parameters) along spacecratft trajectory (here Cluster
1) - time series which can be directly compared to in-situ observations

 CCMC files are available in ASCII format at given URL

http://ccmc.gsfc.nasa.gov/iRoR WWW/VMR/3539/Cluster-1/GSM extract.txt

-03T04:00:00

] Farth

Distances { R_E = Earth radius = 6371,01000000km )

MRSS
CLUSTERA

P

&

# Data printout from CCHMC-simulation: wversion 1.3

# Data type: BATSRUS magnetosphere

# Run name: Vincent_Genot_012610_ 1 MNissing data: Nal
# Coordinate System: GSH

# Satellite Track: Cluster-1

# Output data: field with 1x289=289 elements

#

it year mo dy hr mn sc¢ msc X ¥ 2 rho ux uy uz Bx (nT) By (nT) Bz (1
0 2008 10 2 4 0O O OOODO -18.0 3.09 -9.31 0.769 -205. -4.52 5.84 -i
1 2008 10 2 4 S 0 000 -18.0 3.07 -9.37 0.716 -202. -5.47 6.83 =i
2 2008 10 2 4 10 O 0OOO -18.0 3.05 -9.43 0.563 -201. -10.5 10.9 -
3 2008 10 2 4 15 O 00O -18.0 3.02 -9.48 0.458 -213. -13.9 13.1 -
4 2008 10 2 4 20 O 00O -18.0 3.01 -9.52 0.365 -222. -9.32 6.02 -
5 2008 10 2 4 25 0 00O -18.0 2.98 -9.57 0.305 -235. -6.85 4.20 -
6 2008 10 2 4 30 0 OO0 -18.0 2.96 -9.62 0.281 -245. -9.21 5.76 -
7 2008 10 2 4 35 0 000 -185.0 2.93 -9.68 0.250 -250. -5.48 0.494
8 2008 10 2 4 40 O 0OOD -18.0 2.91 -9.73 0.218 -257. -15.1 2.95
9 2008 10 2 4 45 0 0OOO -18.0 2.89 -9.77 0.186 -259. -19.2 -11.7
10 2008 10 2 4 50 0 OO0 -18.0 2.87 -9.82 0.158 -272. -29.2 -21.¢
11 2008 10 2 4 55 0 OO0 -18.0 2.84 -9.88 0.150 -272. -7.29 -24.¢
12 2008 10 2 S 0 O OO0 -18.0 2.81 -9.93 0.142 -276. 9.63 -26.6 -
13 2008 10 2 S 5 0 000 -18.0 2.79 -9.98 0.162 -264. 5.39 -40.8 -
14 2008 10 2 S 10 0 0OOO -18.0 2.76 -10.0 0.182 -252. -1.77 -16.(



CCMC product description 2/2

*These numerical outputs can be described using the IMPEX DM (see next
slides) in a (one Tree exists for each database) — available at
CDPP for the moment

http://apus.cesr.frfAMDA-IMPEX/public/trees/Tree_ CCMC chablon5.xml

*We developed a service (CDPP, FMI) to access and transform the CCMC

files in VOTables (on the fly)

*http://apus.cesr.fr/AMDA-
WS/php/rest/getVotableFromASCIl.php?url=http://ccmc.gsfc.nasa.gov/RoR WWW/VMR/3539/Cluster-

1/GSM extract.txt

*The VOTables are then accessible by all IMPEX tools using the
description e gt e

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://www.ivoa.net/xml/V0Table/v1.2 http://www.ivoa.net/xml/V0Table/fv1l.2"
xmlns="http: f/www.ivoa.net /xml/V0Tablefv1.2">
{.’__
! VOTable written by FMI web service getV0TableURL
! 2014-01-26T18:22:02+0000
<RESOURCE>
<TABLE name="http://ccmc.gsfc.nasa.gov/RoR_WWW/VHMR/3539/Cluster-1/GSH_extract.txt” nrows="289">
<DESCRIPTION:-
# Data printout from CCHC-simulation: version 1.3
# Data type: BATSRUS mnagnetosphere
# Run name: Vincent Genot _012610_1 Missing data: Nall
# Coordinate System: GSH
# Satellite Track: Cluster-1
# Output data: field with 1x289=289 elements



IMPEX DM : SimulationModel

<?xml version="1.0" encoding="UTF-8" ?>
- «Spase xmins:xsi="http:/ /www.w3.0org/2001/XMLSchema-instance" xmins="http://impex-fp7
fp7.oeaw.ac.at http://impex.latmos.ipsl.fr/doc/impex+spase_latest.xsd">
<Version>2.2.2</Version>
- <SimulationModel>
<ResourcelD>impex://CCMC/BATSRUS/ </ResourcelD>
- <ResourceHeader>
<ResourceName>MHD_CCMC</ResourceName>
<ReleaseDate>2000-01-01T00:00:00.000</ReleaseDate>
<Description>BATSRUS with RCM v8.01 </Description>
- <Contact>
<PersonID>CCMC</PersonID>
<Role>DataProducer</Role>
</Contact>
- <InformationURL >
<URL=>http:/ /ccmc.gsfc.nasa.gov/models/modelinfo.php?model=BATS-R-US</URL>
</InformationURL >
</ResourceHeader:
- <\Versions>
- <ModelVersionz
<VersionID>8.01</VersionID>
<ReleaseDate>2000-01-01T00:00:00.000</ReleaseDate>
<Description>First public release</Description=>
</ModelVersion>
</Versions> Part of
<SimulationType >MHD </SimulationType>
<CodeLanguage>Fortran90</CodelLanguage>
</SimulationModel >



IMPEX DM : NumericalOutput

- <NumericalOutput>
<ResourcelD>impex://CCMC/BATSRUS/Vincent_Genot_012610_1/Cluster-1/GSM</ResourcelD>
- <ResourceHeader>
<ResourceName>CCMC/BATSRUS along CLUSTER-1 trajectory in GSM</ResourceName >
<ReleaseDate>2010-01-26T00:00:00.000</ReleaseDate >
<Description>BATSRUS event run from CCMC interpolated along CLUSTER-1 trajectory in GSM</Description=
- <Contact>
<PersonID>Vincent Génot</PersonID>
<Role>DataProducer</Role>
</Contact>
</ResourceHeader>
- <AccessInformation>
<RepositoryID >impex:/ /CCMC</RepositoryID>
- <AccessURL>
<URL>http:/ /apus.cesr.fr/AMDA-WS/php/rest/getVotableFromASCIIL.php?
url=http://ccmc.gsfc.nasa.gov/RoR_WWW/VMR/3539/Cluster-1/GSE_extract.txt</URL>
</AccessURL >
<Format>VOTable</Format>
</AccessInformation>
<MeasurementType>ElectricField </MeasurementType>
- <TemporalDescription>
- <TimeSpan=>
<StartDate>2008-10-02T04:00:00.000</StartDate>
<StopDate>2008-10-03T04:00:00.000</StopDate>
</TimeSpan=
</TemporalDescription>
<SimulatedRegion>Earth </SimulatedRegion>
<InputResourcelD>impex://CCMC/BATSRUS/Vincent_Genot_012610_1</InputResourcelD>
- <Parameter:
<Name=Position</Name>
<ParameterKey>X,Y,Z</ParameterKey>
<Units>R_E</Units>
<UnitsConversion>6371200 > m</UnitsConversion:
- <CoordinateSystem>
<CoordinateRepresentation>Cartesian</CoordinateRepresentation> Part Of
<CoordinateSystemName >GSM</CoordinateSystemName>
</CoordinateSystem>
- <Support>
<SupportQuantity >Positional </SupportQuantity >
</Support>
</Parameter>



resources operations jobs

Filter: None | /] %

=) Parameters

# [ Local Data

=) Remote Data
# ] CDAWeb@NASA
# [ MAPSKP@IRAP

# [ THEMIS@IRAP
# ] VexMag@Graz
# ) CLWEB@IRAP

# [ MODELS@LATMOS
# [ MODELS@FMI_HYBRID
# |__) MODELS@FMI_GUMICS
# ] MODELS@SINP
# |_] MODELS@LESIA
=) MODELS@CDPP
=3 impex:{{CCMC/BATSRUS/
=) Vincent_Genot 012610 1

‘ EOFImda

Remote data in AMDA

Observational data

=) CCMCJ/BATSRUS along CLUSTER-1 trajectory in GSM
4 & Position
H & velocity
4 & MagneticField
4 & Current

Simulation

CCMC Simulation run

1 Density
1 Pressure
My Data
# [__] Derived Parameters
4+ __] Aliases

= Time Tables
4 [ My Time Tables
4 ] My Files

BATSRUS run
sinterpolation along Cluster
1in GSM



CCMC run visualisation

In AMDA

=3 MODELS@CDPP
= impex: /JCCMCJBATSRUS]

=7 Vincent_Genot_012610_1
=) CCMC/BATSRUS along CLUSTER-1

4 & Position

4 & velocity
4 & MagneticField

4 & Current

' Density

' Pressure
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Scene setup In 3DView : Cluster 1

Simulation interval

Spacecraft choice

B selection dialog

CEX

Gt

Starttime 200811 0/02 04:00:00 Coordsys [GSE B Center [Eanh j
Stop time  2008/10/03 04:00:00 Step 172 seconds Stars  |allvm=s v
_J Spacecrafts TNalural bodies]
Available spacecrafts
Spacecraft | Range | Select \
GEOTAIL 1992-07-26T00:13:00- 2010-12-31T23:49:05 8 |a
WIND 1994-11-17T00:00:00 - 2013-03-09T00:00:00 U
SOHO 1995-12-06T03:00:00 - 2012-07-20T20:00:00 )
Voyager_1 1977-08-05T13:59:25 - 2049-12-31T00:00:00 =
Voyager_2 1977-08-20T156:32:32 - 2049-12-31T00:00:00 UJ
MEX 2003-06-02T19:11:16 - 2014-01-31T23:18:22 U
ULYSSES 1990-10-06T19:10:00 - 2050-01-01T00:00:00 U
Galileo 1989-10-19T01:29:33 - 2003-09-22T04.:34.38 U
Cassini 2003-08-31T23:58:55 - 2017-09-21T723:58:52 ™|
2 | TO0-00-00 H
CLUSTER1 2000-08-14T720:36:05 - 2014-12-31T723:50:30 V] l
r4 LOUUTOUTTRT AU JU.UJ LUTH TLIT T &29.JU. 90 OJ
CLUSTER3 2000-08-14T20:36:05 - 2014-12-31T723:50:30 O
CLUSTER4 2000-08-14T20:36:05 - 2014-12-31T23:50:30 uJ .
RPncatta ANNANANITAQA1T - N1 ANR.NATAN-NNAN [ v
Selected data files
SC | File name | Type | Range | Choice [
CLUSTER1 cluster_complete.bsp ORBIT 2000/08/23 00:50:30-201 4412431 23:50:30 ___Change




Adding CCMC+in-situ data In
3DView

< IMPEx parameters selection - Scene 1

¥ (& Model data
» [ @Fmi
g @CCMC
Y o Earth
¥ (&5 vincent_Genot_012610_1
¥ (& CLUSTER1
¥ = TimeSeries
'@
> [ﬁ NumberDensity
> (& Flowelocity

(A

EEX

New selected param: #/ector Bx,By,Bz hitp:fapus.cesrfifAMDA-WSiphp
Sim Run/numoutput: impexICCMCIBATSRUSNIincent_Genot_012610_
Bx,By,Bz loading...

b_gsm loading...

> ﬁ Magnetic
» (& Pressure
» (& Current
¥ [@§ Observational data
F & @2vpa
¥ (@ CLUSTER1
> [ﬁ ephemeris
v (& FGM

b 4 ﬁ fam_spin

CCMC Simulation run

L) b_gse
L Ib_gsel
L b_gsm
LJ Ib_gsm|
LJ Ibl
» [ﬁ fam_5vps
> [ cIs-HIA

Filters

\

| Scenefimerange | | Centerbody | | Scene bodies |

Observational data

ELS 7 O

Add selected data to 3Dscene

oﬂar_‘l\/iew
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File Media 3D view 2D views Science
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Animated : [V] Display: [¥] Logmode: [ ]

2DPlot
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o Sample density : Q

Animated : Li] Display: | Logmode: |_J

2DPlot

Observed Clusterl magnetic field vector

Time: 2008-10-03T04:00:00

Start= 2008/10/02 04:00:00
Stop = 2008/10/03 04:00:00

CLUSTER1

Distances ( R_E = Earth radius = 6371,01000000km )
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Animated : (] Display: || Log mode: [ |
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2DPlot

Simulated Clusterl magnetic field vector

Time: 2008-10-03T04:00:00

Frame = GSE

Center = Earth

Start = 2008/10/02 04:00:00
Stop = 2008/10/03 04:00:00

Distances ( R_E = Earth radius = 6371,01000000km )




Conclusions / perspectives

From information available at CCMC, describing a
simulation run with the IMPEX DM is relatively easy

However doing it systematically for the whole CCMC
holdings would be very much time consuming

— 1000’s of runs, numerous spacecraft, several coordinate systems
— Each combination [run+S/C+coord.syst.] is one output file

Some steps could be simplified (with CCMC help), for
Instance

— CCMC could propose VOTable outputs in addition to their ASCII
formats

— CCMC could automatically generate (describing their
runs with the IMPEXx DM)

Next steps

— Describe a few more runs ourselves
— Get CCMC feedback



