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e Utilisez #FreeCAD, mercl!
* Interrompez quand vous voulez

 PDF de cette présentation sur
http://yorik.uncreated.net



http://yorik.uncreated.net/

Yorik van Havre

» Architecte (de batiments, pas
d'information!), et un des
développeurs de FreeCAD

o http://yorik.uncreated.net

o yorik@uncreated.net

* @yorikvanhavre
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FreeCAD

» Application de modeélisation 3D
o Libre (license LGPL)

» Multiplateforme (Mac, Windows,
Linux)



e Fait pour modeliser “pour le monde
reel”, peu importe la tallle

* Focalise sur la precision, les
dimensions reelles et les standards

 Parametrique: La forme des objets
est controlée par des parametres

) 1!

identifiables ("hauteur”, “largeur”, etc)



» Multiparadigme (differents usages
avec differentes conventions)

e Développe par une communaute de
programmeurs, utilisateurs et autres
enthousiastes

» Hackable. FreeCAD est une “Python
beast”: Python partout



http://www.freecadweb.org

 Homepage avec info,
telechargement, efc.

* Documentation (wiki)
« Forum TRES actif (« allez-y!)

* Bug tracker
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Combo View & (®
Model Tasks

Labels & Attributes
| Application
V¥ @ testhouse
[ Construction
¥ = Annotations
B "= Plan Annotations
I "m Section A Annotations
Vv &P Site
¥ = Testhouse 2
¥ ‘w» Ground floor
B "m Structures
¥ o Walls

P &5 Wall Short 1

B E5 Wall Long 1
B 55 Wall Shart 2 ~

»

Value

Right
WallTrace

0

24m

0 mm

[0.00 0.00 0.00]
0 mm

Wall

0.2 m

b Placement  [(0.00 0.001.00); 0 deg; (0 mm ...
Label Wall Short 1

Raea Matori | CMII Magcanmng

Uiew\nata Startpage & [ testhouse:1 =  testhouse:A3Page
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Model Tasks
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@ Create sketch

1] Cube
_:]. Cylinder

Startpage % [ testhouse:1 testhouse : A3 Page

Preselected: testhouse.Structure013.Edge24 (2016.805908,2100.000000,3150.000000)
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Combo View
Model = Tasks

“74 Help

| |
Under-constrained sketch with 19
degrees of freedom

Solved in 0 sec

-
i Show grid
Grid size:
E5 Grid snap

£ Auto constraints
-
Filter:

=== Constraintl
l Constraint3

= Constraints

% Constrainté
* Constraint?

I Constraint®

w=m Constraintil

Tune:

Ry testhouse:1 & | testhouse:A3Page = P Unnamedl:1* &

Selection view @ M Report view (& [ Python console

Sparch & ‘_-'_uel : Add Selection "IJnnamEd.SI-:Etch.Ifrﬁ.lll'b -
({6.8060000,0.000000,0.000000)"
Sel : Clear selection
sel : Add Selection
"Unnamed . Pad@ol.Face23(-37.832871,52.429699, 16.000080)"
Active view is Unnamedl : 1[*] (at 6xB8db6980)
sel : Clear selection
Active view is Unnamedl : 1[*] (at 8xBdb6988)
sel : Clear selection

=>> App.getDocument ( ).recompute()

=»> Draft.move([FreeCAD.ActiveDocument.Pad@dl],FreeCAD.Vector(0.0,94.18
=»> FreeCAD.ActiveDocument.recompute()

=>> Gui.getDocument ( }.resetEdit()

»>> App.getDocument( L " ). recompute()

=»> FreeCADGui.getDocument ( 1").getObject( ) .shapeColor =

>»> FreeCADGui.getDocument( 24" ) .getObject( 081" ).ShapeColor =
el
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Rr testhouse:1 & testhouse : A3 Page

& ® Python console
e document is Unnamed (at 0x47ealse) Type 'help’, 'copyright’, 'credits'
= Unnamed : 1[*] === App.setActiveDocument(”Unna
b & 2> App.ActiveDocument=App.getDocument (" Unna
e 2> Gul.ActiveDocument=Gui.getDocument("
e " a6 ) e App.cluseﬂqcumﬂnt{ ‘Unnamed’ )

for more information.
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Combo View
@™ contents
Model Tasks
A B C D E F G
Labels & Attributes = g Quantities
[ | Page title “hFd e
g % 5 Project:
__| Project title ik testhouse
| | Scale ;
| Made with FreeCAD 3 DA SR
[ ] Section Symbol L &
| | Section Symbol R
[ Title Plan view 5 Material Description Color Item Volume (m?)
| | Title section view "
v Sections .|
@ Section A 7 1. Columns
ép Plan b
P o Materials 8
EE . e . 9 Steel Structural steel, prot... - Metal column 1 0.0424115
- 10 Metal column 2 0.0424115
yapeity Valua 1 Total 0.084823
Display Mode Spreadsheet 12
Visibility true 25MPa cast-in-place
13 Concrete structural concrete Column 1 0.096
14 Column 2 0.096
15 Column 3 0.096
16 Column & 0.096
7 Column Extension 1 0.37385
18 Column Extension 2 0.37385
19 Total 11317
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Modularité

mech design
GUI

architecture
GUI

ship design
GUI




Multiparadigme
« Core: simple conteneur avec vue 3D

 Modules: Toutes sortes de types
d'objets peuvent cohabiter dans un

méme document

e Modules: Difféerents outils et
manieres de travailler sur un méme

document



Dependences lourdes!

« Qt (interface)

e Python (script & autres)
 OpenCasCade (noyau geometrique)
* Openlnventor/Coin3D (affichage 3D)

 Beaucoup d'autres, chaque module
a les siennes: KDL, IfcOpenShell,
matplotlib, openSCAD, efc...



Python partout

e “colle” entre Core et GUI

e Certains modules écrits 100% en
python

| 'utilisateur de python a les pouvoirs
d'un diedy programmeur de C++

* Apprentissage transparent



Python est SUPER FACILE!

>>> print “Geeks rulez”
Geeks rulez

>>> resultat = 1 + 1
>>> print resultat
2

>>> print resultat + 3
5



i@  Python console

~l| [GCC 4.9.2] on linux
Type 'help®, 'copyright', ‘credits' or 'license' for more information.
| =>>> App.setActiveDocument("Unnamed™)
' =>> App.ActiveDocument=App.getDocument("Unnamed")
|>>> Gul.ActiveDocument=G6Gui.getDocument("Unnamed" )
|
|>>> print "Geeks will rule the world MESMO"
| Geeks will rule the world MESMO
=>> resultado = 1 + 1
|>»> print resultado

Fess print resultado

> |
|

10.99 X £.14 mm
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Model | Tasks

Labels & Attributes

Application
# Unnamed

Property Value

Architecture  Draft Windows Help

-

] ©4 s Arch v - @ =

OA O o G ST HDOIE

& [

R Unnamed:1 &

Selection view ( Reportview

Search /home/yorik/Apps/Freq >>> App.setActiveDocument ("Unnamed")
Mod/Path... done >>> App.ActiveDocument=App.getDocument("Unnamed")
Init: Initializ >>> Gul.ActiveDocument=Gui.getDocument("Unnamed")
/home/yorik/ . FreeCAD »>> Gul.SendMsgToActiveView("ViewFit")
Arch... done >>> |
Init: Initializ

/home/yorik/.FreeCAD
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Value

0
.1 m
0 mm
. false
[0.00 0.00 0.00] v

Bx Unnamed:1* &

[* Reportview ' Python console [
& |sel : Clear selection »>>> import Part 2
cel : Clear selection »>>> trace=Part.Line(FreeCAD.Vector (0.0, 0.0, 0.8),FreeCAD.Vector Q2
dge1 (Wall) L T 1 >>> base=FreeCAD.ActiveDocument.addObject("Sketcher: :SketchObject"j§"y

"Unnamed .Wall.Edgell (2{ ==>> base.addGeometry(trace)
.BPEeeR, -30.972521,0. 0000 »>> Arch.makeWall(base,width=200.0,height=2000.08,align="Center")
E]E;}" > =

3.93x2.76 m
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By Unnamed:1"* &

| % Report view % Python console 3
Active view is Unnamed : |~/ [>>> base.addGeometry(trace) ‘
1[*] (at ©x3757050) »>> Arch.makeWall({base,width=200.0,height=2000.8,align="Center")
Hide main window >>> print{("I can also write stuff here directly")
Active view is Unnamed - I can also write stuff here directly
1[*] (at ©8x3757050) >>> |

Show main window

R.O3x 276 m
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B Unnamed:1"* o

| % Report view % Python console 3
40.988757)" " |~| >>» base.addGeometry(trace)

gel : Clear selection =»>> Arch.makeWall(base,width=200.0,6height=2000.8,align="Center")

sel - Add Selection >>> print("I can also write stuff here directly")

"Unnamed.Wall. (null) I can also write stuff here directly

(0.000000,0.000000,0.0000 =>> Gui.Selection.addSelection(App.ActiveDocument.Wall)

BD}" =

R.O3x 276 m
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‘alue

enter
VallTrace

& 3]

R Unnamed:1* o

(¥ Report view

&l

ACLCLIVE VISW LIS Ornridimed
1[*] (at @x3757850)
Show main window
Active view is Unnamed
1[*] (at 8x3757858)
Active view is Unnamed
1[*] (at 8x3757850)
Active view is Unnamed
1[*] (at @x3757850)
Hide main window
Active view is Unnamed
1[*] (at 8x37578503)
Show main window
Active view 1s Unnamed
1{*] (at @x3757858)

& [

Python console

e
e
e
e
e e
e
e
e
e
e

poin
Draf
%PPJ
impo
impo
trac
base

v __doc__
v __name__
v __package

& [

) ~reeCAD.Vector(1000.0,1000.0,0/
., Ice=True, support=None)
17— rxct("Line™)

5 0.8, 0.08),FreeCAD.VYector (2006
3 ("Sketcher::SketchObject", "Wal

base
Archt

=¥ activateWorkbench

S

prin

I can al
s> GUi. 5'9 addCommand

e

Gui.

Eiﬁ activeWorkbench

= .':c:'f.c.:': “’c-\."u; -c"”u "‘h.{' J“_l_ ¢=2@Bﬂ - E] I 'a-l.i[l "'-_- " c E "t 'E-r" ]

activeDocument() -> object or None

Return the active document or None if no one exists

8.45x 276 m
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Bx Unnamed:1* o

[ Report view [ Python console £
G i s e s ~| | >=> points=[FreeCAD.Vector(0.0,0.0,0.08),FreeCAD.Vector(1000.0,1000.0,0.8)] ||
e B A Pt »>>> Draft.makeWire(points,closed=False, face=True,support=None)
1[*] (at ©x3757050) »>>> App.getDocument("Unnamed").removeObject("Line")
Show main window >>> import Arch
Active view is Unnamed : >>> import Part
1[*] (at ©x37570850) »>>> trace=Part.Line(FreeCAD.Vector (0.0, 0.0, 0.0),FreeCAD.Vector (2000.0, ¢
Hide main window >>> base=FreeCAD.ActiveDocument.addObject("Sketcher: :SketchObject”,"WallTrac
Active view is Unnamed : >>> base.addGeometry(trace)
1[*] (at @x3757858) >>> Arch.makeWall(base,width=200.0,6height=2000.08,align="Center")
& hikt main Ll ndou >>> print("I can also write stuff here directly")
Active view is Unnamed : I can also write stuff here directly
1[*] (at ©x3757058) >>> Gul.Selection.addSelection(App.ActiveDocument.Wall)
Active view is Unnamed : o

1[*] (at 8x3757650)

acro 21 x 276 m
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RES

*’f 0

tes
d
® [y Macro recording
Macro name:
| house-o-matic
Macro path:
Value

{home [yorik{.FreeCAD/

Record te Cancel

B Unnamed:1* @

¥ Reportview ® Python console
O choer main window: ~ |1 can also write stuff here directly
Active view is Unnamed - »>> Gul.Selection.addSelection(App.ActiveDocument.Wall)
1[*] (at ©x3757850) >>> App.getDocument("Unnamed"”).removeObject("wall")
el : Clear selection >>> App.getDocument("Unnamed"). removelbject{"WallTrace")
sel : Rmv Selection »>> Gul.activeDocument().activeView().viewTop()
"Unnamed .Wall. (null}"” st

10.24 % 4.54 m



® [y FreeCAD
Filer Edit View Tools Macro Draft Windoyg

W & an ] i ' || &b Draft ViR -0 ® = b @ @~ »
gare wlEe (20 - S N G Hh @ O AMA ¢ Sk A
Combo View

Model = Tasks

3 Close
Local X &
Local ¥ -0.00 mm ﬁ
Local 7 -0.00 mm ﬁ
L7 Relative
Continue
v Undo
B Unnamed:1* o
Selection view [# Reportview [# Python console
Search & ~  =>>> App.getDocument("Unnamed").removeObject("Extrude")
. - >>> App.getDocument("Unnamed").removeObject("Extrudeffl”)
Unnamed.DWire.Edge1 (DWire) Bt v Claar selavbick >>> Gui.getDocument("Unnamed").getObject("DwWire").Visibili:
sel : Add Selection >>> Gui.activeDocument().activeView().viewFront()
"Unnamed.DWire.Edgel(0.00000 »»> Gul.activateWorkbench{"DraftWorkbench")

8,0.880118,1976.814819)" i



m [Py FreeCAD

File Edit View Tools Macro
L =y at
1 3 QAR
“ombo View
Model | Tasks
2 Apply ™ Close
Direction
X 0.00
Y: | 0.00
£ [ 1.00
Length: 3000.00

&% Along normal

NoteThis option works for planes only

4 Create solid

T mwr s Frarmwrd il [

selection view
Search
Unnamed.Extrude (Extrude)

7 oK

@ [® Reportview
& |1[*] (at 8x3757050)

Part Measure Windows Help

| | & ~ z

B Unnamed:1* o

o b

sel : Clear selection

Sel : Add Selection
"Unnamed.DWire.Facel(1319.80
3467,0.0006072,1288.478760) "

WP part

& =

g

wW-AdONCTCII2Ls @E@YL NS

W k? @ &

N@- ¢

v |

Python console

e e
e e
e e
e e
e e
e

Gui.ActiveDocument.Extrude8@l.ShapeColor=G6Gul.ActiveDocun
Gui.ActiveDocument.Extrudef@l.LineColor=06ui.ActiveDocums
Gui.ActiveDocument.Extrude@Bl.PointColor=G6ul.ActiveDocun
Gui.getDocument ("Unnamed").getObject ("Extrude").Visibilj
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4

e &3

m

001)

ao

-

1 i

i 2 =

WP part

-+ X

Yje-e i - W@ YOI -

A2O0ONT T IEg @@L g By R -

£ 1# Macro Begin: /home/yorik/.FreeCAD/house-o-matic.FCMacro +++++++++++3+++rbitti bttt b bbbt b bbb+

2 import FreeCAD
3 import Part
a4

5 #Gui.activeDocument().activeView().viewFront()

6 points=[FreeCAD.Vector(9.6,8.0,08.08),FreeCAD.Vector(9.0,0.0080119209296656,2000.8) ,FreeCAD.Vector(1060.0,0.
7 Draft.makeWire(points,closed=True, face=True, support=None)

8 #Gui.activateWorkbench{"PartWorkbench®)

9 FreeCAD.getDocument (" Unnamed") .
18 FreeCAD. getDocument("Unnamed").
11 FreeCAD. getDocument ("Unnamed").
12 FreeCAD.getDocument ("Unnamed") .
13 FreeCAD. getDocument ("Unnamed") .

addObject("Part::Extrusion”, "Extrude")

Extrude.Base = FreeCAD.getDocument("Unnamed"”) .DWire
Extrude.Dir = (8, -3606,8)

Extrude.Solid = (False)

Extrude.TaperAngle = (@)

14 FreeCADGui.getDocument("Unnamed”) .DWire.Visibility = False
15 FreeCAD.getDocument ("Unnamed”) .Extrude.Label = 'Extrude’

16

17 #Gul.ActiveDocument.Extrude.ShapeColor=Gui.ActiveDocument.DWire.ShapeColor
18 #Gui.ActiveDocument.Extrude.LineColor=Gui.ActiveDocument.DWire.LineColor
19 #Gui.ActiveDocument.Extrude.PointColor=Gui.ActiveDocument.DWire. PointColor

.00 1.00)... 28
21 # Macro End: /home/yorik/.FreeCAD/house-o-matic.FCMacro ++++++++ittttitttbittttbitrttbitbtbbbbbttbbtbtttd

B¢ Unnamed:1* % @ [home/yorik/.FreeCAD/house-o-matic.FCMacro* - Editor

% Report view

& | (at ©x5562bb0)
Show main window
Active view is
/home/yorik/.FreeCAD/house-
o-matic.FCMacro[*] - Editor
[at @x5562bb0)

® Python console (%]

.

e ]
e
e e
e e
e

e e |

Gul.ActiveDocument.Extrudefdl.LineColor=Gul.ActiveDocument.DWire.LineCol|~
Gui.ActiveDocument.Extrude®fl.PointColor=G6ui.ActiveDocument.DWire. Point(
Gui.getDocument{"Unnamed").getObject("Extrude").Visibility=False

import FreeCADGui

FreeCADGui.open{u" /home/yorik/.FreeCAD/house-o-matic.FCMacro")

6.06 x 4.54 m
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b4 1 v R Custom v W2 L E - @ @ ot E:_

&

Model = Tasks

Labels & Attributes ® [y Customize

Application :

¥ # Unnamed Commands Keyboard Toolbars | Macros = Spaceball Motion Spaceball Buttons
g Extrude002 Setup Custom Macros
& Extrude001001 B Parts Library Macro: house-o-matic.FCMacro v
& Extrude :

b & Extrude001

;5“ BOLTS Menu text: House-0-Matic

Tool tip: A fantastic tool for architects

Property Value
Status text:

What's this:

B Placement | [{0.00 0.00 1.00)...

Base Pixmap @
Chamfer Size 0. mm i
View
w R U_' Add Remove Replace
Selection view [ Report!
Search & | Activ Help Close ActiveDocu
: : 1[*] - T ").Visibil
Unnamed.DWire001 (DWire001) Activ |
1[*]1 1= =55 FreeCADGUI . open(U™/home/yorik/ FreeCh BUSe-o-matic. FC
Active view is Unnamed >>> Gul.activateWorkbench("MyWorkbench")

1[*] (at ex3757050) e



Chaque commande
python est enregistree?

Mais alors...



A fatal exception BE has occurred at 0028:CABB69F8 in UxD UMM(B1)
AAAAS9F8. The current application will be terminated.

* Press any key to terminate the current application.
* Press CTRL+ALT+DEL to restart your computer. You will
lose any unsaved information in all applications.

Press any key to continue _



>> REPLAY



Separation entre Core and GUI?

Mais alors...



>>> 1mport FreeCAD



FreeCAD tourne sans son interface
(mode text / console) ou comme
module python

B 12:32 h
FrEECAD 8.16, L1b5 8.16R5875 (Git)
I Juergen Hlegel Werner Mayer, Yorik wvan Havre 2001-2815

HARRH HEHH  RAEAR HAEAEHE
# = ## # #
# #H AR EAHEE O# # # # #
HiA##E A AR R A # F# #HA#A#AAE # #
# #  OREAERE AHEER O# # ## #
# # # # # # ##E O#F #F OH##F ##
# #  EE EER AR # # EEE A A O#

[FreeCAD Console mode <lUse Ctrl-D (i1i.e. EOF) to exit.=]
>>> FreeCAD.newDocument()

<Document object at 8x17f1460=

>>> import Draft

>>> pl = FreeCAD.Vector(0,8,0)

>>> p2 = FreeCAD.Vector(10,0,0)

>>> Draft.makeLine(pl,p2)

<Part::Part2D0bject>

e e




 Integrable et utilisable dans
n'importe quelle application qui utilise
Python, en une seule ligne de code

 Tous les modules fonctionnent
(également sans leur interface)

 Peut fonctionner comme serveur,
Web entre autres

 Peut avoir d'autres interfaces



A ™ f[Untitled]-4.0

1 colour, 1 layer) 64x64 - GIMP
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GIMP 2.8.14 Python Console

Python 2.7.16+ (default, Oct 16 2815, ©9:11:24)
[GCC 5.2.1 208151628]

=»> import sys

»>> sys.path.append(”/home/yorik/Apps/FreeCAD/1ib")
=== import FreeCAD

>»> from gimpfu import *

=»>> 1 = gimp.Image(64,64, RGE)

=>> d = FreeCAD. newDocument ()
=»> import Draft

<Part::Part2D0bject>

=»> 0 = FreeCAD.ActiveDocument.Objects[@]
>»> 5 = 0.5ha

=»> def drawl(d,p):

=»> i.add layer(l,8)

=»> gimp.Display(i)

<display=

»=» pdb.gimp edit fill(l,BACKGROUND FILL)

»>> 1 = gimp.Layer(i,"Layerl”,64,64,RGB_IMAGE, 160, NORMAL MODE)

=»> Draft.makelLine(FreeCAD.Vector(8,8,0),FreeCAD. Vector(64,64,0))

l;l
pdb.gimp_drawable set pixelid,int(p.x),int(p.y},3,(0.6,0.8,6.0.8.8]) J "’

=i EA TN

Mode: Normal L

ek o B

-+ X

=

Tl
&

¥

=g

=»> @ = 5, Edges[@] =
=»>> for j in range(@,64): 1
p = e_valueAt(j*(e.Length/64) ) B
draw(l,p)
H
w5 |
3
¥
; L]
4 Help  Save e Clear Browse... " Close
&
B

LT B0n v Layer] (1519 kB)



2 Bwil-n Types = Python L1010 docum... o GRASS GI5 20,1 Map Display: 1| - Lecati... . GRASS GIS T0.] Layer Manager

o
file Settings Baster Neclor |magery 30rgiter Database Temporal [Help

I RtsindANEaA B Q
/Bin BHR B[90

Welcome to weGUI Interactive Python Shell 0.9.8

Type “helplgrass)® for more GRASS scripting related information.
Type “AddLayer{]® to add raster or vector to the layer tree.

Pythan 2.7.18+ (default, Oct 18 2815, A9:11:24)

[GCC 5.2.1 28151828] on linux2

Type "help®, "copyright®, "credits” er "license” for more information,

»>> import FreeCAD

2= buffer = grass.read command(®v.out.ascii®, input="archiites”, format="standard")

»»> buffer = buffer.spliti™\n*)

so> buffer = buffer]:-1]

»x% buffer = [1 for | in buffer if 1[A] == = "]

»»» buffer = (L for | in buffer if 1[1] 1= "1"]

2> buffer = [L.stripl) for | in buffer]

»»x buffer = [1.5plitl" *1 for 1 in buffer]

=== buffer

[1'593493, *4914738°], [*591958°, "4023000°], ['SE0260°, '4922000°], ['So0408' 6 ‘4922820°]
'593549°, °493%508°], ["60837s", "d925235°], ['GOGE35', '4928773'), ['505755',6 '4925366'],
'661668° , °"4926318°), ['6@2550°, °4917378°), [*500635°', '4924348'), ['GO3666°, '4925256'],
‘5921087, "4921208°], ['5926080°, "4922000°], ["G04194', '4925980'], ['GoBloa’, '4915968'],
'691489°, '4925450°), [°"591808°, "4916068°], ['EGOT1S8', '4916650'], ['S503690', '4914479'],
'G08355°, "4926490°], [°597945°, °4018950°), [r607150°, *4917000'), ['S5O1583', '4925280'),
‘BBI%AR" , 4918488 ]]

»»» buffer = [FreeCAD.Vectoriintillald intil[2]).8) for 1 in buffer)

#=» buffer

[Vector (593493.0, 4914730.8, 0.8), Vector (591958.8, 4523000.08, 8.8), Vector (580860.0,
4922000.9, 8.0), Vector (590400.0, 4922820.8, B.8), Vector (593540.8, 4925500.9, 6.0), Vector |
600375.08, 4925235.0, 0.0), Vector (GAGEI5.A, 45207730, 0.8), Vector (595755.0, 4925384.0, 0.0),
Vector (661886.0, 4926318.8, 8.8), Vector (GBZ558.8, 4917376.8, @.8), Vector (591635.8, 4924346.8
. B.8), Vector (G603000.0, 4925250.8, 0.9), Vector (592100.8, 4921200.0, 0.0}, Vector (592600.0,
4922000.8, 0.0), Vector (684194.8, 4925986.8, B.8), Vector [GOB200.0, 4915900.8, 6.0), Vector |
661480,8, 4925458.8, 8.8), vector (591888.8, 4916608.8, @.8), Vector (667150.8, 4916650.9, 6.8),
Vector (593690.0, 4914479.8, 0.08), Vector (GOB355.0, 4926400.0, 0.0), Vector (597945.0, 4918950.0

= Clear

I

Maplayers | Command conscle | Search modules | Pythen shall
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Le web!

 Une application Web peut utiliser
FreeCAD pour genéerer du contenu

* FreeCAD pourrait avoir une interface
WebGL

* N'importe quoi d'autre auquel on a
pas encore pense
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Pourquoi Python, au fait?

» Excellente API C, facile a integrer a
un programme écrit en C/C++

* Le jour d'aujourd’hui, n'importe
guelle bibliotheque possede une
extension Python

* La communaute du Libre ['adore,
'adoption est facile



Applications avec Python:

libres

* Blender: oul

* Inkscape: oul

* OpenSCAM: oui
« GRASS: oui

e Salome: oul

* OpenSCAD: oul

proprietaires

e Autocad: oul

e SolidWorks: non
e Catia: oul
 Rhino: oul

» SolidEdge: oul

e Revit: oul



Et l'utilisateur “normal”?

» |_a fabrication d'objets demande deja
beaucoup de bricolage

* La modelisation 3D precise devient
vite tres complexe (I'automatisation
peut beaucoup aider)

| es paradigmes evoluent, le code
reste!



Au sérieux maintenant!



Accéder au noyau
geometrique

via la propre API| de FreeCAD

>>>

>>>
>>>

>>>
>>>

import Part

l] = Part.makeline((0,0,0),(2,2,0))
Part.show(1l)

c = Part.makeBox(2,2,2)
Part.show(c)



en manipulant OpenCasCade
diretement (PythonOCC)

>>> i1mport OCC
>>> from OCC.BRepPrimAPI
import BrepPrimAPI MakeBox

>>> box = BrepPrimAPI MakeBox(10,20,30)
>>> shape = box.Shape ()
>>> part = Part. fromPythonOCC_ (shape)

>>> Part.show(part)



[classes.html




Accéder a l'interface

directement via Qt

>>>
>>>
>>>
>>>
>>>

from PySide import QtGui

win = FreeCADGuil.getMainWindow ()

w = QtGui.QDockWidget ()

w.setWidget (QtGui.QCalendarWidget () )
win.addDockWidget ( w )



® [y FreeCAD
File Edit View Tools Macro Architecture Draft Windows Help

i h:_;.-_ an _I =+ | i Arch v K2 ® E:. @@v»
S AHNOGIUNESeDB O ABON e FH G EBDDIEB O

Combo View & ®

Model Tasks

Labels & Attributes

Application Sun  Mon Tue
# Unnamed

Property Value

\uﬁiw/'l.lnata,." B Unnamed:1 &

Selection view & ¥ Report view Python console

& :lg‘? maln “'J-’_":'“';' 4 >>> q=0tGui.0DockWidget(cal)
CLlve view 15 nname

' >=> mw.addDockWidget(QtCore.Qt.RightDockWidgetArea,q)
Bxd4a3d2le) »>>> quQtGui.QDockWidget()
>>> q.setWidget(cal)

==> mw.addDockWidget (QtCore.Qt.RightDockWidgetArea,q)
e

Search

Show main window

Hide main window
Active view 1is Unnamed
Bx4a3d210)

Show main window

Hide main window

5.28 X 414 mm




m [ FreeCAD
File Edit View Tools Macro Architecture Draft Windows Help

L] w8 ] o A v -0 s zZzr - A@v--BJS »c-m-aP
Jﬁ@hﬁmﬂﬁﬁﬁgﬁﬁ %%ﬁﬁ@maﬁ;?%@rﬁm,h»@» @ ate *

Combo View [E3]

-+X

Standard Parts Selector & B

Model | Tasks Name Description

Labels & Attributes W Collections Ordered by collecti...

Application W 1-Beam profiles (... various rolled i-be...

# Unnamed DIN1025-3 HEA profile, metric...

ibeam_heaa  HEAA profile, metri...
DIN1025-2 HEEB profle, metric...
DIN1025-4 IHEM profile, metric...
EN19-57 IPE profile, metric ...
ibeam_ipe?50 IPE 750 profile, me...
ibeam_ipea IPEa profile, metric...
ibeam ipeo  IPEo profile, metric...

Name: DIN1025-5

- . __ |PE profile, metric european
Description: standard i-beam profile

Status: active

type

WHD&HJ B Unnamed:1 &

Selection view ® Report view Python console

Search & | Bx4a3d21e) >>> g=0tGui.QDockwWidget(cal)

Show main window >>> mw.addDockWidget (OtCore.Qt.RightDockWidgetArea,q)
Active view is Unnamed : 1[*] (at »»> geQtGui.QDockWidget()

Bx4a3d210) >>> q.setWidget(cal)

Active view is Unnamed : 1[*] (at =>> mw.addDockWidget(QtCore.0t.RightDockWidgetArea,q)
Bx4a3d21a) nm

4,94 x 414 mm




Acceder a la vue 3D

via Coin3D (pivy)

>>> from pivy import coin

>>> sg = FreeCADGu1l.ActiveDocument.
ActiveView.getSceneGraph ()

>>> cube = coin.SoCube ()

>>> sg.addChild( cube )



= [y FreeCAD - X
File Edit View Tools Macro Architecture Draft  Windows Help

[ h‘ B & | B |5 anch . G ® E i @ » Py
c-/i c?'t? . ::hc‘h -:r"—_‘3 @ lj A ﬁ £ o [:B ﬁ @ w @ EQ @ 0 ﬂ £ % @ » $ » i Auto
Combo View 3

Model | Tasks

Labels & Attributes

Application
# Unnamed

WW B: Unnamed:1 @

Selection view [# Report view Python console

Search & |Active view is Unnamed : >>> (.setWidget(cal) i
Bx4a3d216) =>> mw.addDockWidget (QtCore.Qt.RightDockWidgetArea,q)
Show main window x> frnm pivy impqrt coin ' _
Active view is Unnamed : === win = Gui.ActiveDocument.ActiveView.getSceneGraph()
Bx4a3dz1a) ==>> win.addChild{coin.SoCube())
Active view is Unnamed : 3 et
Bx4a3d210)

5.06 x £14 mm
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Position Color
XyZz red




& &
Combo View

Model Tasks

Labels & Attributes

Application

¥ # Unnamed
#® sketch

Property

\Vien
Selection view

Search

View Tools Macro Sketch Profiles Windows Help

= | D v D O P ketcher v -0 50 W@ g 33 -
% Wbl @ Q) ¢ v ptf

B P NN OVE N OO -O L@ -oC | —2L>»x2 -~

Value

B Unnamed:1* =

[ Report view = [ Python console =
& | sketcher: :setUpSketch()-T:0.0805 ~ === App.getDocument( Unnamed').recompute() 2
Sketcher: :Solve()-Dogleq-T:08.001 >>> App.getDocument( Unnamed” ). removeldbject( Rectangle"}
Sel : Clear selection === App.ActiveDocument.Sketch.addConstraint(Sketcher.Cons
Active view is Unnamed : 1[*] (at Bx43adel®) ==»> App.ActiveDocument.Sketch.setDatum(9,App.Units.Quanti
Active view is Unnamed : 1[*] (at 8x43adel®) e
Active view is Unnamed : 1[*] (at 86x43adel®)
s »

Preselected: Unnamed.Sketch.Edge (-24.922392,5.038684,0.011002) 135.62 x 87.05 mm



Création d'un outil:

* Enregistrement de quelques actions
(macro)

 Modification du code, si necessaire

e Création d'éléments d'interface
(dialogues, boutons, etc)

e Création d'interaction dans la vue 3D



I wa&a&s & )0 o (WP e -0 s = W@ F
A 3 AQAALQEIT 40N T S8 J2ts @ge@Ying Oy
SO & oS

Vue combinée

Modele | Taches | Work Features

‘lw Object(s) Center

%Line[a} Center
| / Line(s) Extrema
Circle(s) Center

. 0rigin

Q@ Point

& Axis

|% Point along Line | D{]
| 0 Face(s) Center |
| h Point=(Line, Face) |

|_ % Point=(Line,Point) |

| v Point=(Point,Face) |

| '-' Objeck(s) Base Point |

[T Boxes | <& Plane

Vue rap... Console Pyt... | Vue combi... | © Start page % | R¥ testForwWorkfeatures:1




Apprentissage
communautaire

 Ma premiere macro!
 Publication sur le forum

e | es autres utilisateurs testent,
critiquent, veulent plus de fonctions

* La macro devient un outil complexe



hthe FreeCAD forum

Search with google...

Q Q|

= ® Forums ([ OREEET e E=T e

@ Mark forums read O, Search <™ pNew posts

# Board index

Users

(. Help on using FreeCAD

Topics: 4495, Posts: 35761

( Python scripting and macros
Topics: 822, Posts: 4852

( Install / Compile
. Topics: 887, Posts: 7582
I( Open discussion
. Topics: 1311, Posts: 13362
- Feature Announcements

Topics: 137, Posts: 1856

f Users Showcase
. Topics: 258, Posts: 1491

-+ Job offers
ﬁ"- % Topics: 4, Posts: 28

Development

Re: making polar patterned te...
by bejant &
Mon Mov 09, 2015 12:34 pm

Re: Get Arcs from BSpline
by deavik
Mon Nov 09, 2015 3:14 am

Re: CMake not finding boost_p...
by sgrogan
Mon Nov 09, 2015 1:00 pm

Re: Plugin Loader
by microellyz &
Mon Nov 09, 2015 12:22 pm

Re: FEM: Frequency analysis
by PrzemoF %
Wed Nov 04, 2015 12:59 pm

Re: buggy
by godblessfg +
Fri Nov 06, 2015 Z:44 pm

Re: Paid FreeCAD work.
by sgrogan
Thu Oct 22, 2015 1:46 pm

Developers corner
(™ ;

Topics: 1444, Posts: 17677

{ Pull Requests
Topics: 332, Posts: 1994

G Part Design module development

Topics: 67, Posts: 756

Assembly

ﬁ'~ " Topics: 93, Posts: 1335

Re: eigen2 support disabled
by abdullah +
Mon Nov 09, 2015 11:37 am

Re: Fixed for issue £2302
by wmayer
Mon Nov 09, 2015 7:50 am

Re: Starting parts
by pinguindark #
Thu Cck 15, 2015 2:16 am

Re: Part Design Roadmap
by DeepSOIC ¥
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Le developpement a la
FreeCAD

* Pas de plan. Pas d'agenda. Pas
d'organisation. Pas de loi.

* Nouvelles versions quand on le sent
(“It's done when it's done”)

» Pas de “relation developpeur —
utilisateur” traditionnelle



Qui développe?

* Tout le monde (vous faites une

macro, bravo, vous étes developpeur
de FreeCAD)

| es utilisateurs experimentes
programment, testent ou révisent

» 3 personnes (developpeurs
originaux) controlent le code officiel



Pas de pyramide

* Toutes les decisions sont prises sur
le forum

» | a direction est maintenue par
consensus

e | a nature ouverte de FreeCAD
permet a peu pres n'importe quelle
iInnovation



Exemple: Le module Path

 Module hybride (C++ / Python)
* Base simple et robuste en C++
» Extensible en Python

* Permet l'intervention de

programmeurs de tous niveaux et
experiences



B [y FreeCAD
File Edit View Tools Macro Path Windows Help

»a23EI & 7]

&% w’ Em&ﬁlﬁﬂ

Combo View = @
Model Tasks

Labels & Attributes

Application

¥ # Unnamed
b pad

Property

Clearance Height
Final Depth
Retract Height
Start Depth

Step Down

Use Start Depth

Path Closed

Direction o

I End Point [0.00 0.0(
Extend At End 0.00
Extend At Start 0.00
Horiz Feed .00

‘l.l"ivE'm'lur/‘l"-.lll[‘il.;Ité‘lllul"|r B Unnamed:1*

Selection view 5) @ Report view

& @ Python console

L:,\n:jj_na Pa py... done ~  »»> App.ActiveDocument.recompute()

Loading Path w ench. .. done =»>> Gui.activeDocument().resetedit()

Path workbench actwated >>> Gui.activateWorkbench("PathWorkbench")

There are edgpf. se'l_ectnﬁd >>> import PathScripts.PathProfile

Sel : car ==> FreeCADGui.getDocument (" ned" ) .getObject("Profile"
e

Unnamed.Profile (Profile)

Hlfl\F' view is Unnamed : 1[*] (at 8x3384dba)

Preselected: Unnamed.Profile.Path (-62.184971,-20.999901,0.000000) 101.31 x 52.80 mm




File Plater Object Window Help
Plater = Pprint Settings Filament Settings Printer Settings

@ @ X @ © o e 9

Add. Dedete Delete ALl Arrange

iy Export STL... j Export G-code...

Copies Scale
1 100%

Info
Size: 4770%x2370x 1710 Volume: 7258.83

Facets: 1428 (1shells) Materials: 1
3D 2D Preview Layers Manifold: Yes




GCODE (¢ 10)

(3,3)
(0,0)

Machines CNC  Imprimantes 3D

GO XO YO G1 X0 YO
Gl X0 Y10 G1 X0 Y10 E2.0
G1 X5 Y5 Gl X5 Y5 E2.0



Dans FreeCAD

>>> 1mport Path

>>> myPath = Path.Path()

>>> ml = Path.Command(“GO0 X0 YO0")
>>> m2 = Path.Command(“Gl X0 Y10")
>>> myPath.addCommands([ml,m2])
>>> print myPath.toGCode()

GOX0YO

G1X0Y10
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Mot for the faint of heart. this kit Thee Full Kit comes with with everything This package includes the Full
inchudes enly the skeletor you need to get started with 30 carving, number of popular upgrades in
. machime including tools and a milling bit

This is recommencded if you are an After you assemble the Full Kit you will
¥ expert and your goal is to build a
] custem machine. Youll need to supply that can carve parts. This is r these popular upgrades and
ur own electronics, pulléys. belts, and recommended for hobbyists who see acoessories for the machine all at one
;,! h M3 hardware bullding and upgrading the machine as time
part of the fun

s 3 working bare-banés maching

$300 @ Bl 4650 o B $1.022
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“We're moving into this future where the
factory is everywhere, and the design
team is everyone. That is an industrial

revolution”

“Nous entrons dans ce futur ou la
fabrique est partout, et I'equipe de
design est tout le monde. C'est une

nouvelle revolution industrielle”

Alastair Parvin (TED talk)
http://www.wikihouse.cc



Merci!

http://yorik.uncreated.net
@yorikvanhavre
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