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* Obsolescence of the graphical model of Cast3m

— Made for multiple devices including plotters
= Rendering (such as hidden line removal) by software
= Low level of interactivity

 Available standard for 3D rendering

= PC’s available with powerful graphic cards (interactive games!)

= Hidden-surface removal, lighting, shading, etc... performed at
hardware level

= Open source software: OpenGL + GLUT(GL Utility Toolkit)

* New developments for EUROPLEXUS...
... but also for CAST3M!!

Joint Research Centre

= Built-in graphic module

= Fortran 90 layer (modules and data structures)

elsa — Possibility to interact with the development /ips
C
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What Is done at the moment

« Graphical capabillities
= Display geometries
= Display fields-by-point as vectors
= Display fields-by-point as isovalues

* Graphical modes

= On-screen interactive
= Off-screen for producing standard format bitmaps and animations
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viewing of the object

Complete camera model
= Eye location, camera orientation, field of view

 Basic navigation (On-screen)

= Translation and zoom of the camera by keystroke commands
= Rotation by keystrokes or using the mouse (quaternion)

« Parametrized navigation (Off-screen)
= Specification of the camera (still image)

= Circular or linear motion of the camera (animation)
(SLERP object)
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On-line menu

 Hierarchical pop-up menus
= Only Graphical User Interface feature offered by GLUT

= Fully portable

 Basic menu level

= Objects

= Geometry
= Vectors

= Isovalues
= Text

— Colours

= Lights/Mats
= Win/Copy

Cbijects

] 3 Show all
Geometry Hide: all
Weckors r Select meshes r 1 M3 (12,30
Isovalues  # Unselect meshes ¥ Z M1 (4,7
Texk r Select painks ¥ 3 Mz (3,7
Colors r Unselect points ¥ 4 MM1 (4,18)
Lights/Maks  » Draw hidden as ¥ 5 MMz (3,18)
Win/Copy  » & MM3 (12,300




Joint Research Centre

elsa

EUROPEAN COMMISSION

DIRECTORATE-GENERAL

Joint Research Centre

Th eren d er| N g MO d u I =N Institute for the Protection

and Security of the Citizen

Off-line menu

* All the entries of the menu are modifying a
SCENE object

 This object can be completely specified by a
TABLE in Cast3m

tabd=tahle 'SCENE':

*

tabO=table 'OEJECTE';

tabO .
tabO .
tabl .
tabl .
tab0 .
tab0 .

tahd .
*

'SELECT MESHEZ'=table 'LIST OF MESHES':

'SELECT MESHE:' . l=ml:

'SELECT POINTS'=table 'LIST OF POINTS':

'SELECT _POINTS' . l=pl:

'SELECT _POINTS' . Z=p2:
'DRAN_HIDDEN _A5'=MOT 'GEEEN GLARE':
'"OBJECTS'=tab0;

tabO=table 'GEOMETEY':

tabl .
tabl .
tabl .
tab0 .
tab0 .
tabO .
tabO .
tab4d .

'NAVIGATION'='FREE' ;
'SHOW_CENTEE.'=vrai;

'SHOW _INTERNAL FACES'=vrai:
'"HIDE _ELEMENT OUTLINES'=wrai:;
'SHOW_3HARF COENERS'=wrai:
'"POINTS SHEFEZ'=8.e0;

' SHEINEAGE ' =0. 6e0;
'GEOMETEY ' =tab0 ;

tabl0=table 'TEXT';

tah0 . 'HIDE THNFO'=wrai;

tabh0 . '3HOW CAMERA WALUES'=wrai:;
tabd . 'TEXT'=tah0:

*

tabO=table 'COLOERS':

tab0 . 'CENTER'='JAUH';

tab0 . '3H&RF COFNEER'='JATHN':
tab0 . 'POINTS'='TURQ';

tabd . 'COLORS'=tabi;

*

tab0=table 'LIGHTS/MATS':
tab0 . 'LIGHT ON'=vrair

tah4 . 'LIGHTI/MATS'=tab0:
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* New directive TRAK

« Syntax (provisionall!)

trak maill Ichpol (motl) (tabl) (tab2) (tab3);
mail1: type ‘MAILLAGE’ (mesh to be plotted)
Ichpo1: type ‘LISTCHPQO’ (fields-by-points to be represented)

mot1: ‘'NOSM’ (NO Sub-Mesh option),
‘OFFS’ (OFF-Screen option),
‘TEST (TEST option)

tabl: options for off-screen drawing
tab2: SLERP definition
tab3: SCENE definition

elsa WSC
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How it works...

Cat3m instructions + data

arch Centre

GLUT

window

Joint Rese

Rendering instructions + data
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Direct integration in Cast3m

... and limitations in Visual Cast3m (in the on-line case)

e The Glut window Is not part of the Visual Cast3m
workspace

* There is only one (inter)active graphical window with no
persistent behaviour

... but convenient for other platforms...

... or for the off-screen drawing!

| Ipx
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Integration in Visual Cast3m

A parent/child/adoption scheme (in the on-line case)!

e Cast3m creates a new child rendering process,
which creates In turn the Glut window

* The Glut window Is adopted by Visual Cast3m

* The parent/child link is broken between Cast3m
and the rendering process

1(, Ipx
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Integration in Visual Cast3m

The parent/child phase

1

Rendering instructions
+ data

Cast3m i1nstructions
+ data
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The orphanization and adoption phase

Cast3m instructions Rendering instructions
+ data + data

GLUT
window -

elsa /lj? SC
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What will be done in the future

* Display fields-by-elements (almost ready)
« Advanced navigation for on-screen mode
« Use of SLERP and SCENE for on-screen drawing

* Smooth scene transition for animation

13 Ipx
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Portability on Linux and other
platforms

 This development is working on
Windows NT4, 2000 and XP

* OpenGL is not installed by default on all Linux platform
BUT...
° OpenGL IS avallable freely (dependance on the graphic card)

 Glut part works under Linux (all features available except direct
production of AVI animation files)

* The direct interface for on-line drawing still exists!

14 Ipx
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* On-screen capabilities

 Off-screen capabilities

15
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opti titr 'Ma cabane a E1 Zalwvador':

opti elem cuhbf;

terd = (3.5 3.5 0.) d 1 (-3.5 3.5 0.) tran 1 (0. -7.
boitl = terl moin (0 0O 1) wolu tranm 1 (0 0 1) ;
boitZ = terl moin (0 0O 1) wolu tran 1 (0 0 2);
boit3 = terl moin (0 0 1) wolu tran 1 (0 0 3.2):
meshl = tahbl:

0.) coul wert:

meshl . 1 = rcfl et rctl et (reccl incl boitl 'VOLO' 'STEI') ;

meshl . 2 = meshl . 1 et [(vb3 et wbd)] incl boitd 'WVOLU' 'STRI'):
meshl . 3 = meshl . 2 et funl;

meshl . 4 = meshl . 3 et sul:;

meshl . 5 = meshl . 4 et wall et (hbZ2 incl boit2 'VOLT! 'STRI') »
meshl . 6 = meshl . & et zud:

meshl . 7 = meshl . 6 et [(vb3 et wvbd] incl boit3 'WVOLD' 'STREI'):
meshl . & = meshl . 7 et walZ et [(hbZ incl boit3 'VOLT' 'STREI'):
meshl . 9 = meshl . § et su3;

meshl . 10 = meshl . 8 et (vb3 et whd);

meshl . 11 = meshl . 10 et wall et wald et hhi;

meshl . 12 = meshl . 11 et =ud;

meshl . 13 = meshl . 12 et rccl et rchO;

meshl . 14 = meshl . 13 et do0;

meshl . 15 = meshl . 14 et pol;

meshl . 16 = meshl . 15 et Lel;

meshl . 17 = meshl . 16 et raold;

meshl . 18 = meshl . 17 et terl;

Demonstrations

Institute for the Protection
and Security of the Citizen

diz0 = 8. alth = 1.5 wer0 = -0,005; fovwy = 80; tcam0 = tahl:
numld = 15;
thetal = -360. /om0 ;
repe i0 w0 ;
thetail = thetal*&i0;
cthil = [(coz thetail)*dis0;
sthil = [sin thetail)*dis0;
toaml. £i0 = tabl 'CAMERL':

toaml. &i0. 'EVE! = prog cthil sthil [(werl*thetaild+altO) ;
Coanld. &i0. "WIED!' = prog [(-l.%cthil) [-1.%sthiO) 0.:
toaml. &i0. 'EIGHT' = prog [(-1l.%sthil)] cthil 0. :

toanl. &i0. 'TE! prog 0. 0. 1.:
toand, &i0. 'FIELD OF WIEW'= fowy:

fin i0;

+

tslerpl=tahl 'SLERF':

tzlerpl. 'CAMERL 1'=tcaml . 1:

tzlerpl. 'CAMERL Z'=tcamd . Z;

tzlerpl. 'CENTEE'=prog 0. 0. [werO¥thetal*3/2.4altl]

tzlerpl. 'NE_ FREAMES'=360/mmm0;

W

ttrakl=tabl 'TRAE':

ttrakl. 'OUTPIT'="'4AVI';

ttrakl. 'MODALITY'='NEW&OFEN';

+

tacenel = tabl
+

tab0 = tabl 'GEOMETEY':

Construction of

'SCENE ' ;

“Ma cabane a El Salvador”

trtrakl. 'NE FRLMES'=360;
trtrakl. 'FRAMES PER. 3ECO
| ttrakl. 'COMPEESSION'=-1;
trtrakl. 'EEY FEAME'=10;

ttrakl. 'BASE'="'T: \VisualK=20008Trazhani-con' ;

S5

tabl . 'NAWVIGATION'='FEER

tab0 . 'SHOW BACE_FACES' = wrai;

tab0d . 'HIDE ELEMENT OUTLINE3' = wrai:
tab0d . 'ANTIALIAS LINES' = wrai;
tzcenel . 'GEOMETEY' = tabl;

*

tabl = tahl 'TEXT':

tabl . 'SHOW_CAMERL VALUES' = faux:
tacenel . 'TEXT' = tah0:

W

tabl = tabl 'COLORS'

tab0 . 'BACEGEOUND' = 'ELAN':
tzcenel . 'COLOES' = tab0:

*

tabld = tabl 'LIGHT:/MATS':
tahl . 'LIGHT ON' = wrai:
tscenel . 'LIGHTS/MATS' = tab0:

trak meshl . 1 'NOSM' 'OFFS' ttrakl tslerpl tscenel:;

+*

~—~——"""ttrakl. 'MODALLITY'='0LD&OPEN':

enle ttrakl 'IE FRAMES':

repe i0 [numd - 2);
tzlerpl. 'CAMERL 1'=tcamd. («i0 + 1):
tzlerpl. 'CAMERL Z'=tcaml. («i0 + Z):
talerpl. 'CENTEE'=prog 0. 0. [(werlO¥*thetal* [2¥*zi043)/2.+altl);
trak meshl. (&i0 + 1) 'HOSM' '0OFF53' ttrakl tslerpl tscenel;

fin i0:

*

ttrakl. 'MODALITY'='0LD&CLOSE ' ;

tzlerpl. 'CAMEREL 1'=tcamd . 1&;

tzlerpl. 'CAMERL Z'=stcamd . 1:

tzlerpl. 'CENTEE'=prog 0. 0. (werO*thetal*l9/2.+4altl);

trak meshl . 15 'NOSH' '0OFF5' ttrakl tslerpl tscenel;
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1rst mode

2nd mode

Demonstrations

Shape modes of
“Ma cabane a El Salvador”

3rd mode

Institute for the Protection
and Security of the Citizen

4th mode
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Ecro 1 HAA
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Core explosion in the secondary container of a
nuclear reactor

MIN: 1.0E+05
Ecro 1 N/A

Pressure (iso-fill) Pressure (iso-surface) Fluid velocities

18
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Demonstrations

Rupture of a pressurized tube

EUROPLEXUS (C) Animation

Pipe Whip Simulation

Pressure (iso-surface)

Institute for the Protection
and Security of the Citizen
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* On-screen capabilities

 Off-screen capabilities

20
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EUROPLEXUS (C) Animation

Symmetric Plane Coining

Authar: F. Casadei

Current yield stress

21
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Current Units: mm, kg, s, degree K, mN, kPa
Time: 0.00000E+00 Step: O

EUROPLEXUS (C) Animation

Cable Impact

author: F. Casadei

MIM: O.0E+00
Ecro 1 MAA

Vmis of the membrane Configuration
stress in the shells



