Paraview — for beginners

s 1. Format de fichiers VTK
s 2. Exercice : données sur un carré — 2D
= 3. Programmation d'un fichier de sortie .vtk - Laplace

s 4. Exemples de visualisation « plasma » - 2D



VTK file format

# vtk DataFile Version 2.0 101
Really cool data 1
ASCII | BINARY 7@

1 DATASET npe

@ — —» Géométrie du maillage
2 POINT DATAn T

—» Donné
CELL DATAn |® onnees

Part 1: Header Part 4: Geometry/topology. 1Vp€ is one of:
STRUCTURED POINTS
STRUCTURED GRID
UNSTRUCTURED GRID
POLYDATA

RECTILINEAR GRID

FIELD

Part 2: Title (256 characters maximum, termui-
nated with newline \ n character)

Part 3: Data type, either ASCII or BINARY

Part 5: Dataset attributes. The number of data
items 71 of each type must match the number

of points or cells in the dataset. (If fype 1s
FIELD, point and cell data should be omatted.



1 DATASET format

1. Structured Points

DATASET STRUCTURED POINTS

DIMENSIONS ny ny 1,
ORIGINX Yz

SPACING sy 5y 5;

2. Structured Grid

DATASET STRUCTURED GRID
DIMENSIONS ny ny n,

POINTS n datalype » Int, float, double, ...
POx Poy Poz
PixPlyPI; . » Coordonnées des

Points du maillage

Pin-I)xP(n-1)y Pin-1)z



DATASET format - suite

3. Rectilinear Grid

DATASET RECTILINEAR GRID
DIMENSIONS ny nyn,
¥ COORDINATES n, datalype

A0 X1 ... Mnx-1)
Y_COORDINATES ny datalype

Yo¥1 .. ¥mny-1)
Z_COORDINATES n; datalype

2021 ... %nz-1)



DATASET format - suite

4. Polygonal Data

DATASET POLYDATA
POINTS n datalype

PoOx Poy POz
PixPilyPliz

Pin-1)xPin-1)y Pin-1)z
POLYGONS n size

VERTICES n size . ..
numPointsg. ig, jg. kg, ...

numbPointsg. ig, jg. kg, --- numPeoints;, g, j1, kj, ...
numPoints;.i;, j;, kj, ... 11 J1. K],

. . . Points, 7. 1m_1, In_1, .
numPoints,_j. 1, 7. Jn_1. kn-1. --- numPointsy_j. in_1, jn-1» kn-1

TRIANGLE STRIPS n size
numPointsg, 19, jp. kg, ---

LINES n size
numPointsy. ip, jo. kg, ---

numPoints;y. i}, j1, ki, ... numPeoints;, g, j1, kj, ...

numPoints, 7.1, 1, jn.gs Ky_gs - numPointsy_j. 1y 1, jn-1. k-1, -



Exemple : stucture en batons

1
2
3
4
&
5
7
g

9
1@
11
12
13
14
15
16
17
18
19
28
21
22
23
24
25
26
27
28
2a
34
31
32
33
34
35
36
a7
38
39
4@
41
42
43
44
45

# vtk DotaFile Version 1.8
Stroked lines spell hello...
ASCII

DATASET POLYDATA
POINTS 22 float

=

(KR e T e R T N R T N W - WE T S T WE S R W T P S S i i
L R =
P Pl B3 B3 Pd 5D 5D PSS PR E RS R

e e S g g
20 0008000050000
e e

15 45

12 13
12 14
15 16
15 17
18 19
24 21
18 24
19 21

Pod Pod P P Pad Pd Pl Pod Pod P P P D P B
=]
1=



DATASET format - suite

5. Unstructured Grid DATASET UNSTRUCTURED GRID
POINTS n datalype

PoxPoy Pz
PixPlyPIz

Coordonnées des noeuds du maillage =

Pin-1)x Pin-1)y Pin-1)z

CELLS n size
numPointsy, 1, ], k, I, ...

Liens des mailles = numPointsy, 1,7, k, I, ...
numPoints>, 1,7, k, I, ...

numPoints.. . 1. 1. k. [, ...

CELL TYPES n
rypeg
rype;
rype:

typey_ |



Linear Set Types found in VTK - 2D

VTK VERTEX (=1) VTK POLY VERTEX (=2) VTK_LINE (=3)
2
n+1
0 n-1 1. 4
\/r/"\' n 1
1 0 0 n
VTK POLY LINE (=4) VTK TRIANGLE (=5) VTK TRIANGLE STRIP (=6)
n-2 2
{ 2 3
n- 3
Xj
l !
0 1 0 1 0

VTK_POLYGON (=7) VTK_PIXEL (=8) VTK _QUAD (=9)



2 Données

5. Unstructured Grid : DATA

SCALARS dataName datalype numComp
LOOKUP TABLE tableName

50
5]
Sn-1

LOOKUP_ TABLE tableName size
ro 80b09p
ry81bya;

Fsize-1 8size-1 Dsize-1 Gsize-1
VECTORS datalName datalype
Vix ‘Ir’ﬂ}. ‘Ir’ﬂz

VixViyV¥iz

Vin-1)x Vin-1}y Vin-1)z

Data Set Attribute formats :

s Scalars

s _ookup Table

s \/ectors

s Normals

s Texture coordinates
s Tensors



Exemple : surface 3D en triangles

# wtk DataFile Version 1.8
rbc_081.vtk 3D Unstructured Grid of Triangles
ASCII

DATASET UNMSTRUCTURED_GRID
POINTS 584 float

-3.424999 -9, 855454 2.257396
-1.484919 A.665686 -3.151384
1.636841 -8.848154 -8.458954
3.732041 B.187906 -1.319734
11 -1.756719 @.682006 4.287596
12 8.911641 -0.822854 3.0408696
13 -8.2180590 -3.480374 -3 806524
14 -1.878000 @.891706 -2.420454
15 -3.338019 @.263706 1.386806
16 2.931841 1.447006 1.793796
17 -1.796229 @.7157@6 1.214996

18 2.421641 1.454786 @.984796
10 -f PAARED A REREAR I RITFOA

[
(=N = s Ry = W 5

A5 @.530241 1.155206 -1.994664
586 9.333941 1.167686 -2.848074

507
508 CELLS 996 3984

509 3 270 374 303

519 3 104 55 232

511 3 339 225 45

512 3 418 374 315

513 3 104 232 416

514 3 232 55 34

515 3 330 122 403

516 3 418 82 O

517 3 55 O 82

518 3 481 417 420

519 3 339 45 303

520 3 339 303 374

521 3 416 232 361

522 3 122 34 55 ,

523 3 34 122 382 Cell type : 5 (triangle)
524 3 169 225 104

525 3 104 416 160



Exemple : surface 2D en triangles

1. Structure 2. Données

# wtk DotoFile Version 1.8
20 Unstructured Grid of Linear Triongles

=
== R s L RV, S W o

11
12
13
14
15
16
17
18
19
28
21
22
23
24
25
26
27
28
29
38
1

ASCIT
32 POINT_DATA 8
DATASET UNSTRUCTURED_GRID BB) SCALARS prezsure float
POINTS 8 float 34 LOOKUP_TABLE default
9.0 0.0 0.0 0 35 0.0
1.0 9.9 0.0 36 1.9
2.0 9.9 0.0 37 2.9
2.0 1.0 9.0 38 1.9
1.9 1.0 0.0 39 2.9
2.0 1.0 0.0 40 3.0
?.g g.g g.g v 41 2.0
. . . 42 3.0
43
CELLS & 24 44 VECTORS velocity float
30 1 3 45 1.0 1.9 0.9
301 4 3 . . 46 2.0 1.0 0.9
212 3 : ligne a 3 pts 47 3.0 1.0 0.9
48 1.0 2.8 0.9
303 4 6 43 2.0 2.8 0.9
3 4 7 6 50 3.0 2.0 0.9
51 1.0 3.0 9.9
CELL_TYPES 6 52 2.0 3.0 0.9
5 53
5
5
: 5 : triangles
5



Exemple : surface 2D en triangles - suite




Exercice : écrire un fichier .vtk

potentiel

Unstructured Grid + Cells



Solution (ex.) : écrire un fichier .vtk

D 03 =) O% N A L R

# vtk DotaFile Version 2.8

carra

ASCII

DATASET UNSTRUCTURED_GRID

POINTS 9 float
a. a.
a.5 a.
1. 8.
a. a.
a.5 8.
1. 8.

o

a. 4.
8.5 4.
1.

PRrPRrE2DDD D@

m
=

oW e &S
mLMI—IE
(=T [V I Y
=) O B L

=

O

CELL_TYPES 4

1=

9
9
9

CELL_DATA 4

SCALARS potentiel float
LOOKUP_TABLE default
a.a

1.4
2.4
3.8

potentiel




Exercice : compléeter Laplace seq.f

nx = 100, ny = 100, iter = 100000, erreur_tol = 1d-8, idielg = 0, idield = 0

AR ARSI E=R mja|oja] [#FE][E mie|o o

| —cell scalars |

025 05 075
" ———

0.9 5

0.8 1

0.7 5

0.6

" 05

0.4

0.2+

0.2 5

0.11

R




Solution (ex.) : compléter Laplace_seq.f

nx = 100, ny = 100, iter = 1000, erreur_tol = 1d-4

261 l---mmm e e - g
s . ) i Ipa 1type=9
g | ortie des resultats au format VIK 301 write(10,%) '
. PPy L 1 = |
264 za=0.e® | visualisation en 2D 362 ﬁr'Feilﬂ’ ) 'CELL_TYPES, n_cell
383 do i1k=1,n_cell
265 n_cell=nx*ny A4 write(10,%*) itype
266 n_cell_1=Crx+1)*Cny+1) o , yP
385 enddo
267 n_poly=5*n_cell
306
268 a7
2649 open (unit=1@,status="unknown',file="potentiel.vtk') 308
270 .
. , . . 39 write(10,%) " '
PP L 1 - L 1
- st C et BT UG e 310 write(10,%) 'CELL_DATA', n_cell
272 write(1@,*) 'Potentiel V 311 —— 10 %y 'oC < cell : £
273 'H-r"-.LEl.':iﬂ,*} 'ASCIT! e W _.Llf"::lﬂ:t) | {]g:‘_:AR TCE..._ZC?.DE"SI loat 1
274 'H-r‘:.LE(:iﬂ,*} | g W _LE{ 3 ) L UP_TAEBLE efault
275 write(10,*) "DATASET UNSTRUCTURED_GRID® 314
276 write(1@,*) "POINTS', n_cell_l, ' float"' .
315 do i=1,nx
277 ;
278 =@ 3l6 do j=1,ny
o e % - 1
570 do i=0,nx 317 write(1@,*) V{i,7)
, 318 enddo
268 do j=@,ny 319 enddo
281 write(10,*) xm(1),ym{]),za
282 n_afi,jl=k 328
283 k=k+1 ;3; LTS
284 enddo
285 enddo
286
287 write(1@,%*) ' '
288 write(18,*) '"CELLS', n_cell, n_poly potentiel V
280 do 1=0,nx-1 i
294 do j=8,ny-1
291 ipoly=4
202 il=n_ali,j)
293 i2=n_ali+l,3j)
204 1d=r_ali+l,j+1}
295 id=n_ali,j+1}
296 write(10,*)ipoly,il1,12,13,14
297 enddo
208 enddo

209



Exemple de visualisation de champ de scalaire

Plasma froid, pression atmosphérique, systeme d'électrode pointe / plan




Exemple de visualisation de champ de scalaire




Exemple de visualisation de champ de scalaire
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Exemple de visualisation de champ de scalaire
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