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Global structure of SPIS

*SPIS-Ul is a global and modular
*Controlling SPIS-NUM as simulatio
*Offering / controlling several pre/po
*Transfer / convert data

rs A
Task
| | ’

Process
managment

Data exchange

We will focus here on the use in interactive mode (GUI).

Overview of the GUI of SPIS-Ul
Main GUI

Main menu
Main Tools Bar

Individual GUI of
each task

Logs windows

Jython/Python

console

lLaunching script

ispis_tasks_gui.sh

To launch the framework: 5 lspis_tasks_guiOSX.sh

|) go into the SP|S_ROOT/SP|SU| directory MS Windows NT/2000/XP |spis_tasks_gui.bat
2) Execute the launching script:




The modelling process

Simulatior

Post-processing

| The Tool Bar order follows the most common modelling process!

Tasik Manager and orchestration

*SPIS-Ul includes an orchestrati
“TaskManager”, that:
*Check the dependencies of a task a
*Run the framework according to sc

*Quite similar behaviour than

CAUTION! Normally the dependance tree is performed only one time, after
what the framework perform only the requested action. If you wish re-init the
dependance tree, please select the Tasks->Reset Done Tasks menu.




Projcct oriented approach and structure
E *All data are st
oo *A modular stri
oo type of data
magos *Most of the da
el *Most of the da

Input

guva e Create a ne
one should be

4‘ Properties .

ElecNodes

Materials

v = To creat

| just click o

spis'.log
spis-globals

spis-names

spisSimulationDeamonForXXXOnRunYY.py

TmpaD.mesh

6006 Project Loader
| Pre-processing (Phase 1) Pre-processing (Phase 2)

() Select All

Project
{E Project Infos ‘

G ¥

# Geometry File Setting

perties m
[ Material Properties ™ Electrical Nodes .
¥ Plasma Properties i

Initial & Boundary Conditi
{M Groups. ™ Global Parameters

{Numeri(al kernel setting ‘

# Additionnal Parameters

Coad ) (cance) @
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CAD module and Geometric Manager (1)

0606 Geometry/CAD manager
Main file:/Users julien /champ0/Geom /champMain.geo
GEOM workspace
_ boom0.geo .

_* champHub0.geo X
&

o ges

F M: h
" champMain.ms eSeveral

 didm.geo

" externalBound.msh
_ sBandAntenna.geo
_ solarArrayl.geo
 solarArray2.geo

Geometry

( Newfile ) ( Addfile ) standalone

( Setasmain ) [ Editor ) (  CADtool )
€

A I) Don’t forget to set your main file!!

3) Don’t forget to load your main
CAD file into the framework!!

2) Don’t forget to update
your project regularly!!

CAD module and Geometric Manager (2)

6 6 6 jext-
File Edit Search Tools Plugins Jext
DSoSREDEG > ¢ B4 BRAR > nr

{ & mainfile.geo enericSphere.geo

[Default] el TETISON Conmiae e G h © 606  GCeometry/CAD manager

Subsystem Name genericSphere
Subsystem Id 1000
Object

localResol o1
radius

ircle
ircle
Circle

1001}
1005};
7 100};

e 02,7
trcie 10031
ireie 1003}
trcie 67, 1001)7 msh (geo
ircle 1003}; 8 Grsh @gec)
trcie 10020

ircle
ircle
ircle (1020)

1004}
3 1001};
11003; 1007, 100s};
lLine zoop (102 1012, -1017, 1018}
- tiozz);

EEETa o e

= {1010, 4?{]' -1012); ‘006 Jext - mainFile.geo [Default]
101, dodo, 10w File Edit Search Tools Plugins Jext
in ¢ “lofs, 10171 By
wled Surface (10: 028} ; LEceBaa = [E ol

28) ;
fLine Loop (1030) = {1011, -1010, 1009};
wled Surface (1030) = (1030);

UNIX 3]

B m

//sp1s training Pratical ork 1
1:1 - 41/41 - [UNIX] - 100% (modific /

Zaclude "genericsphere.geo”;
Zhlude "axternalBoundacy.geo”;

// computationnal volume
Surtace Loop(2037) = (2034,-2032,2030,2024,2026,2028,2022, -2036) ;
surtace Loop(2038) - (1030,-1032,1026,1024,1022,1028,1034,-1036}

| CAD done with Gmsh (.geo files) | e i
| BREP based approach | ,,,,,,,,,,,,,,,,,,,
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for Gmsh):
*One surface g
*One surface g

//SPIS training Pratical Work L

B e R See Gmsh documentation to define geo
éir;gﬁguﬁé?g‘g?;}vzlgasiy-Zﬂ.}Z,ZﬂSG;2021,2026,2028,2022,-2035}} elements and groups

Surface Loop(2038) = {1030,-1032,1026,1024,1022,1028,1034, 1036}
wolume(2039) = (2037,2038};

paiont Surfsca(2040) = (1032,103¢,1026, 2028, 1024, 1030, 1036} The Physical of Volume should be defined

Physical Surface(2041) = (2028,2026,2034,2032,2030,2036,2024, 2022} ;

Faysical Volma(2043) = (2035 manually with the text editor!!

// genericSphere
Point(1001) = {1.0+0.0, 0.0, 0.1}
-1

. . . 0.0, i
Point (1002} = {-1.0+0.0, 0.0, 0.0, 0.1};
{0.0, 1.040.0, 0.0, 0.1};

2;

Point(1003)
€ *Mesh siz

=

resLocall =

Point(1004) = {0.0, -1.0+0.0, 0.0, resLocall}l; R
Point(1005) = .0, 0.0, 1.0+0.0, resLocall}; accor’dlng
Point(1006) = .0, 0.0, =1.040.0, resLocall};

Point(1007) = a

, 0.0, 0.0, resLocall}; .Typical Pr
and 4.103

*Choice of
on the choi

It try outside the framework,in | NUM docu
Gmsh in GUI mode only.
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Grouprs settings and propertics attribution

6066

Eof0 ] Name:
2041 SURFACE GROUP(2040)
2042
B Description:
6 Spacecraft surface
4 Material: eOr from you
ITO, default I }
ElecNode:
Spacecraft ground (ElecNode-0) | 3 .Load the Gr
Plasma: R
g 1) ®Attribute pro
Border: =—
o Take care to the priority order !! Volume and
nfiate: s
00 default groups should have the lowest priority!
) Thin Surface ) Vik output U h /d b h ..
se the up/aown uttons to set the PrlOrlt)’.
/ Take care to set the right properties to each
group!! See table below.
Object or zone to be marked Type of physicals || Physical Material | Electric Plasma
Spacecraft surface Surface Spacecraft surface | ITO ElecNode-0 | Spacecraft, default
External boundary of (hd Surfuce External boundary | None None Boundary default
COmpmmon;ovh;E;e — G i None | None Plasma Model in
volume Volume, default

To see the groups: Select the Groups->Show groups menu
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Propertics Edition

Edit properties. | Material Editor

Load Default Properties Catalog

ElecNode Editor

Load properties Plasma Editor

Save properties

ooo Materilitor

=y Name

o

1 70, defae

2

2 Description

100

101 Matral coated wit O, other parametrs set to defalt:sun, ncera
102

102

102 oxta

300 Tomweasa

01 20

02 Socness

303 Prosene)

304

<00

s00

o0

700 =
a0 Chafresh
500 Gefrat)
1000

1100 [YeYe) Datatsitor
1200 @

1300 5

Name
ProtSecmis
pe
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roups convertion and Dataficlds mapping

*Local properties need to be deployed c
according the groups definitions. For this

* Mesh the system and load it into the fra
* Convert the Geometrical Groups into M

* “Map” or deployed the local properties o
build the corresponding fields or DataFields

At this level the whole pre-processing
phase is done for local parameters and
the geometrical setting.

To see the mesh, select the
Mesh->View Mesh menu

To see the deployed pre-processing
fields, use the DataFields Manager

with the following icon c ) — ﬁ

Global Parameters Setting

666

Global Parameters Editor

{ Volume Interactions | BField Simulation control | Plasma | Outputs _Poisson equation _Surface Interactions | _Spacecraft |

Description Type unic Value
avPartNbPerCell average number of super-particle per cell float one 5.0
electronDensity Electron density (1st population) float [m-3]  1000000.0
electronDensity2 Electron density (2nd population) float [#/m3) 0.0
electronDistrib Narme of the VolDistrib class to be used for electrons string None PICVOIDistrib
electronDistrib2 Narme of the VolDistrib class to be used for the 2nd electron population string None PICVOIDistrib
electronDt Maximurn integration time step for electron 1st population (automatic f negative)  float is) .
electronDw2 Maximurm integration time step for electron 2nd population (automatic if negative)  float is) -10
electronspeedUp Nurmerical times speed-up factor for electron 1st population float S| 10
electronSpeedUp2 Nurmerical times speed-up factor for electron 2nd population float -l 10
electronTemperature  Electron temperature(1st population) float [ev) 10
Electron population) float [ev) 1000.0
environmentType Narme of the Environment class to be used string None BiMaxwelianEnvironment
ionDensity on density (st population) float [m-3]  1000000.0
ionDensity2 on density (2nd population) float [#/m3) 0.0
ionDistrib Narme of the VoiDistrib class to be used for ons string None PICVOIDistrib
ionDistrib2 Narme of the VoiDistrib class to be used for ions 2nd population string None PICVOIDistrib
ionDt Maximurn integration time step for ion 1st population (automatic f negative) float is) -10
ionD2 Maximurm integration time step for ion 2nd population (automatic f negative) float is) -10
ionSpeedUp Nurmerical times speed-up factor for ion 1st population float S| 10
ionSpeedupz Nurmerical times speed-up factor for ion 2nd population float -l 10
fonTemperature on temperature (1t population) float [ev) 10 b
fonTemperature2 on temperature (2nd population) float [ev) 1000.0 .
fonType First ion population string None He v

(Add Remove ) ("save and quit )

Don'’t forget to
*Define the global (i.e. unlocalised propert save and quit!
*See the “How-to control NUM from UI”

the meaning of each parameter

At this level,the whole pre-processing is done.
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Simulation Control

*SPIS-Ul is a generic framework, data
converted into the SPIS-NUM struct

SOLVER a a
*The icon launch the simul
eSimulation can be done in several m

e[terative mode (default) 000 simusionrun type seiection

) Internal task (spis deamon) 606 Numerical Kernel

© External job (system deamon)

ebatch mode o

Numerical kemel (SPIS-NUM) is running in daemon mode.
Please see the standard log for more details.

|Several information and dialogue boxes should appears.

Check the Jython and the standard logs and take care to
possible errors messages.

You can extract data during the simulation by selecting
the Solver->SPIS-NUM->Solver:Extract Data menu.

*End of the simulation, output data are ri

*Use the DataField Manager to extract a
*Location of data may require to be convert
*Several viewers: Cassandra, Paraview for 3

000  Dusisid Manager 2 000 3 Cassandra VIK viewsr
= it View Sources Filtrs Tools Help
pre-processing | o D
(Nodefiag I
Name of the Gaa Feld. NodeFiag
1o ale e
o 0
Seaarbr————
@ NodeFagonEage. o D data
expo 0
T
00
o Dd
e de e
d
2 3
o) D e E
OK. D plot too JECT,
OK.
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Post-processing tools: 2D data

|The simple 2D viewer is called by clicking on $_/, |

Plot of Spacecraft ground potential [V] versus
ime [s] (node 0)

066 20 plot
Plot of Collected current [A] versus time [s]: all
populations, all nodes,

o000

o0l

Colected current (0

|JSynoptic can be called by clicking on j@ﬁ |

JSynoptic is an advanced 2D plot facility. Please
see the JySynotpic documentation for further

1) Select the data plot
2) Click on Show Plots button
3) On the plot, crt+click leads
to a contextual menu to:

- set the plot properties

- print the plot

details.

Post-processing tools: 3D data

See the Cassandra’s Tutorial
for further information.
1) Call the DataField Manager by clicking on

the icon.
2) Select the type of DataField (e.g post-pro)

3) Select the DataField to display

4) Select the type of cells conversion

5) Convert the data into VTK data set.

j 6) Call Cassandra, by clicking on the 2 icon.
7) In Cassandra, with File-> open menu, select

Ml the right file

i 8) Perform the post-processing (e.g cutting)

You can also use Paraview, with the

Postprocessing->3D View-> Paraview
menu.
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