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SPIS-Ul new features 2004/12/06

Introduction

Objectives of the period June-November 2004
» Interaction with the community
» Support
« Feedbacks
mprovement of the stability and reliability
mprovement of the global performances
mprovement of export and saving possibilities
ntroduction of thin elements (1D, 2D)
+ CAD and meshing definition
~ Groups settings
» Testing and validation
~ Migration of the SPINE Web site
» Hosting on the new LibreSource server
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Introduction

Interaction with the community

» Critics and feedbacks
» Instability of the framework
» Too slow
» Too costly in memory
~ Ul not always very logical and easy to use
- Weaknesses and bugs in the post-processing

modules (visualisation grid generation)

» Lack of saving and export possibilities

» Help and support

~ Contributions ?

Julien Forest 2-7 \%ft?‘é}%ﬁ%




SPIS-Ul new features 2004/12/06

Stability and performances

» Progressive improvement of systems related (10O,
exec, etc...) methods (main source of trouble)

- Better configuration of the TaskManager;
preprocessing can be reduced to only three buttons.

» Progressive introduction of interruptions controls
with more explicit error messages

+» Mesh modules translated and re-factored in Java to

reduce the memory cost (not integrated in the
framework yet)

Julien Forest 3-7 \%ft?‘é}%ﬁ%
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Thin elements

Wires (1D)
» Meshing possible with Gmsh

» Groups setting
« Interface with SPIS-NUM

-> Integrated
-> Operational

Groupl Group? Group3 . ; ¢ Graup5 Gri::wup;w:‘:-. Sroup7  Group8  Group9 .
Cluster 4: gioups view ’ : 3
Julien Forest 4-7 image ONERA ;Z;rt?%}}};}
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Thin elements

Surfaces (2D)

» Possibility of 3D meshing
around thin surfaces with
Gmsh

» Groups settings
procedures adapted

» But... necessity of
duplication of elements
on the surface

Development of a specific
module of mesh splitting

Still under validation and not fully integrated.
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Graphic User Interface

[ | Spacecraft Plasma Interaction System |?

File Edit CAD Mesh Properties OGroups Fields Solver Postprocessing Tasks Reporting Options Help

Open CAD | Modeller | Load CAD | Prop | Edit Grps | 2D Mesh | 3D Mesh | Convert Grps || Fields | Ul to Num

Run Solver | 2D plot | 3D plot | Paraview || Spis Console

DataField Manager 2

o' = B Cassandra - Java based VTK viewer :

Field building | Field Edition File
Map Fields sCcpotatt = 5.296004E-4

Save Image | hide view

Twpe of the Data Field: Float (TBC)

Edit Data View Filters Modules Sources Help

XY | XZ | ¥Z | Reset Cam

Description of the Data Field: MNone Cone : 1
Unit: :

Local: o dataSet? :
Lockedvalue: © :
MeshFieldid: 22

Edit Data on Yiew on
Node ) Node
Show Values
' Edge
Remove ® Face
— I Cell
[]is on Skeleton
Export Build Grid Save 1o VTK
Logs : : Spis Console
Data Localisz P
Face

Converzien 0 to 2 done
NbERede = 38
NECell = T2
cellType=s &
vitkDataSet built
ze pot at £ = 5.226004E-4onFace built
test ze pot at £ = 5_:2%8004E-donFace
Time = 0 Mo 0.1%2000150880542 3
ewport to WK file
JtrpdiulienepistmpllO2367964 Ytk /ee pot at £ = 5_2%8004E-donFace vtk
export WK done
—————— <flattened dependencsy graghs -------
[ Calltazzandra ]
—————— </flattensd dependensy graghs ------
tazk CallCazzandra begins
taszk CallCassandra just terminate

Julien Forest 1-7
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New additional tools

Jext, Java based Multivalent, Java based
Python/Java editor html browser
O dext- vikGridBukerpy Defat) e T EE—— | |

File Edit Zearch Tools Plugins Jext Fil: Edit Go Bookmark Lens Style Anno Cop¥Ed  View Help

DE e A &5 6 B2 % @R & Find: | | [Python = |fﬂe::home:juhenxpmjets:spisJD.mopem.mLmermD .

Project ¥ : (B wtkCridBui aer.py|
i Backmarks | | B RIS S COUTIER E spacecraft Plasma Interaction System
: se1f.NbNode = len(self.nodelist)
[O[=]=] - > Self NoNods
Default self.nbCell = len{self.celllist)

, self.NbCell

SPIS project
self.gd.Allocate( self.NbCell, self.WbNode)

The Spacecraft Plasma Interaction Systern, SPIS, iz a simulation software based on an electrostatic 3D unstructured
Particle-In-Cell plasma model and consisting of a AV.A based highly modular Object Orlented library, called SPIS /NUM. More
accurate, adaptable and extensible than the existing simulation codes, 5PIS is designed to be used for a broad range of
industrial and scientific applications.

self.cel1Type = cellType
def buildGrid(self):

Generate the grid.
e The simulation kernel is integrated into a complete modular pre-processing fcomputation, postprocessing framework,
called SPIS (UL allowing a high degree of integration of external tools, such as CAD, meshers and visualization libraries (FTE),
and a very easy and flexible access to each level of the numerical modules wia the Jython script language.

#F node building
self.size = 0

for self.node self.nodelist:

if self.size « self.node.Id: self.size = self.node.Id
invCorrList = range{self.size+l) FrangeTenise 7f. ne Developed in an Open Source approach and orented toward a future conumunity based dewelopment, SPIS iz already
vtkIndex = 0 . partially available for the whole comrnunity fittp:/fwww.spisorg) and in used by metrbers of the European SFINE network
for self.node self.nodeList:

fhitp:f fwww.spis.org fspine). SPIS should address a large majority of the new challenges in spacecraftplasma interactions,
including the environment of electric thruster systems, solar arrays plasina interactions, and accurate calibration of scientific
plasma instruments

Fprine "Id = ", self.node.Id

invCorrList[self.nede.Id] = wvtkIndex

self.pts.InsertPoint( vtkIndex, self.node.Coord[0], self.node.
Fprinr se 7. pode.Coord (0], self.node.Coord 1], self. node.loord,

vtkIndex = vtkIndex + 1 Screenshots
self.gd.SetPoints(self.pts)
#F we build rhe cells wusing rhe VvERIdLFsE - SPIS/UI Tutorial {coming soomn)
if (self.cellType== self.cellType==2): #Fspecial case 7F daa - SPIS/UI Frequently Ask Question
for self.cell self.celllist: - SPIS/UT GMSH Tuterial
self.Idlist = vtkIdList() _ SPIS/UI Framewerk installation
self.IdList.InsertNextId(invCorrList[self.ce11.1d]) _ SPIS/UT Framewaerk installation {next
. self.od.InsertNextCell self.cel1Type, self.IdList) #id coq | - SPIS/TT Framework installation: platform validation table
els -
[ONR = ] v - SPIS/UI User Manual {(UM) (under development kv

7474 - 64/120 - [UNIX] - 63%

Documentation on-line
access

Julien Forest 1-7 L\ =E88
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Project and data saving

Project saving
« Improvement of the possibility of saving under as
simulation project.
» Ref to the CAD file
« Properties
» Group attribution for S/C definition
- Ref to the mesh file
« DataFields and MeshFields: to save your data !
« Global parameters
Individual saving
« Properties, groups, DF and MF (for a given mesh)

Be careful, module still under validation !

Julien Forest 1-7 \%ft?‘é}%ﬁ%
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New postprocessing modules

New DataField manager
~ Faster grid conversion
» Optimised vtk data set
~ DataField

» Visualisation
» Saving
« Export (ASCII)
+ Extended conversion
matrix

OUT\IN 0 1
0 OK
1 OK
2 OK
3 OK

Julien Forest

1-7

|
DataFieldManapendf 2o o]
Field building | Field Edition
Map Fields || SC POt at t = 5.296004E-4 v
Twiae of the Data Field: Float (TBC) —
Description of the Data Field: Mone
Init;
Local: O =
Lockedyalue: 0
mMeshFieldid: 22 -
Edit Data on View on
Mode i Node
Show Val
Edge i Edge
Remove F i F
Cell i Cell
Sav
[ ]is on Skeleton
Exna Build Grid Save 1o VTK
3

rtenum
.com
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Artenum's Cassandra project

Cassandra, New Java based VTK viewer

» Independent Artenum'’s e
project (still experimental) = m——

« Fully written Java + VTK}-
- Better integration to
SPIS than Paraview
» Open to future

extensions by

Yiew

independent plug-ins

Bounding Eox

» Include a visualisation | ...
pipe-line manager

Plasma potential

Default Actor Settings

Julien Forest 1-7 \%ft?‘é}%ﬁ%
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Tests and validation

Comparison with PicUp3D

Spherical Langmuir orobe — comparative PicUp3D/Spis; Phi_p=—4V¥, Rp/LambdaD=1

v Spherlcal LangmU|r1 *outPicUp.dat" using ($1°2.0°0.23076923076923078-2.0*15){$2*0.1)

rObe *outspis dat" using ($1*0.23076923076923078-15) ($2} —————

v Rp= )\D=20m L ; P
. & =-4V=10k_T /e N
» SPIS in hybrid _

» PicUp in full PIC =
« Script of probing
(line shooting):
Scripts/vtkProber.py

?'

Julien Forest 1-7 \%ft?‘é}%ﬁ%
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Conclusion

» Try to take into a account the requests and feedbacks
from the community
» User Interface corrected and improved
+ A lot of bugs corrected or in way to be done
» Progressive migration to Java for low level modules

» -> Future improvement of performances
» Firsts modeling on real cases.
-Migration of the SPINE Web site and the SPIS archives
to the LibreSource platform (see next presentation by
S.Jourdain)

Julien Forest 1-7 \%ft?‘é}%ﬁ%




