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i CDIL &=
’I Installation

https://freefem.org/ >> DOCUMENTATION >> DOWNLOAD
*FREEFEM COMMUNITY MODULES SOURCE CODE GALLERY EVENTS TRY IT ONLINE

FREEFEM DAYS X

12™ EDITION - PARIS

load “msh3”

/¢ Parameters
nn = 20; /7 Mesh quality

£ Mesh
[ TI]1 lahshz(lh 2. 2. I,Ili,3 %L é/)\‘_abel rinber ing o
iy e _ A high level
Th = trunc{Th, (= < 0.5) | (v < 0.5) | (z < 0.5}, label=1 1 . . N
/ Fepo multiphysics finite
e V.Vh(ThJ P1).

element software

/4 Macro
Brad{u) [d={u), dy(u), de(u)] 4/

/¢ Def ine the weak form and =olve
solve Poisson{u, v, solver=CH)
= int3d{Th)(
Grad{u)' + Grad(v)

FreeFEM offers a fast interpolation algorithm
and a language for the manipulation of data on
multiple meshes.

—intSdEle)(
L, v Download

/¢ Plot
plotfu, nbiso=15);

Latest binary packages

FreeFEM v4.6 runs under mac0S, Ubuntu, and 64-bit Windows.

v4.8
Download Au

macO0S 10.10.5 or higher 4.5 412 MB Feb 11,2020
Ubuntu 16.04 or higher 4.8 212 MB Mar 02, 2020
| 54t windows | 4.5 1185m8 | Mar 02,2020
Docker image 4.8 487 MB Mar 02, 2020
Source 4.6 4B 12.4MB Mar 02, 2020

previous releases - = -

HANYANG UNIVERSITY 3


https://freefem.org/

’I Installation

Setup file >> Select Additional Tasks >> Next >> Install

@uzoze= 5z

<« v e YPCH EBOXI(C)
28+ mEg
B sy A om
[£ 24 SWINDOWS.~BT
[ Ecgi-] SWinREAgent
= A Autodesk
b e backup
L ZEO23 () Fonts
= =023 angs
UsB E250[= () Lenguage
- ! MathPage
= USB E2H0[= () MATS
MsOCache
o HEN3

Office Support
OneNriveTemn

NriveTam

IHE OJZ(N): | FreeFEM-4.6-win7-64

THY HA/): | Application

ErS

i Setup - FreeFem++-winG4-4.6

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing |

FreeFem++-wing4-4.6, then did Next.

Add application directory to your system path (if missing you can have trouble

with on-the-fly graphic )
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Program & X| path0i| 2t=0] £t | X| R F F9
Ex . (C:\Users\Documents\= 2 1 T \FreeFem++)
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’I/ C++ Editor (Notepad++)

FreeFEM++2| Input code H&I 7|2 AtE

Notepad++ Download

(https://notepad-plus-plus.org/downloads/v7.9.3/)

Motepad++ v7.93 & — >
p |j .k'lxl
' IH g4 NE
HAFGOF Fl= Motepad++ »7.932] 24 548 A8q =H S,
75 HFtA = 28 545 HSEEHH A2 HEZILICH H&5tAHE THE HEES S8 M
= U
&7 THEY A AFERE EE ~
28 &Y AW @[] Auto-completion Files "] Kannada -
#-[¥] Function List Files | . .[] Kazakh
-- Plugins | - -.[] Karean
- Auto-Updater S Eurd'Sh
..... i-[] Kyrgyz
. F‘Iuglns .-’-*.u:lrmn lllll Baritins .
LEFCA3 20 10,7 MB
CRIE = & 4
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Download 64-bit x64

Installer|| GPG Signature

Portable (zip) | GPG Signature

Portable (7z) | GPG Signature

Mini-portable (7z) | GPG Signature

0] ot= F7t
Localization >> Korean
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https://notepad-plus-plus.org/downloads/v7.9.3/

. €DL &
’I Notepad++ FreeFem ++ &3 479

Notepad ++ &3l >> Ct=7| “enter” + “F5” >> =& “...”

—

>>In FreeFEM++ Z 22| “launch++” It& M E” = “7(1””
>>FreeFem++& Al HH=7| 2 (ex. ”alt”+”sh|ft”+”R”)

o
oEF BIE EAS) E7v 23 A% EIM EFE 2= ¥ EE39 =EE 2
cDHBE RS X1 IR R k=1 ERE A= | [#] 2]
\-_-Jﬂewhﬂl
: = =
o] = |FFEEFEI‘I‘|++ |
[]cTrRL
1z -] + [sHIFT + R v
FEEEE R .ﬁ.LT
[ “
=0l P
w | e
TH=717T SR UCH
MNormal text file length:2  lines: 2 ln:2 Col:1 Pos:3 Windows (CRLF)  UTF-8 INS

0%t

Notepad++ & 0| M Et=7|E O| 85l HIZ FreeFem++ 2875
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L DL
Notepad++ FreeFem & 4] M 7}

- - mesh Th = buildmesh (C(50)):
d4 278 : FreeFEM ZE H{IAE S FA0f M} MS 50 $

mesh Th = baildmesh(C{Z0)):
M
= O

\

S Al M
> AT

[& *new 1 - Notepad+=+
ogE BEE e Efw UEm YMu €30 EF@ MEE 43 S8 B
o"ai@oo@‘ Qlé) ‘ﬁﬁ‘
Enewlﬂl

gt

[
.N)O = o

H
o

=
=
7|

mi o n&

rm

7t 27| >

A0/ A/ ER2IE R AFE XFE Q| 7| R E(F Al Instruction word, Type word)

(http://www3.freefem.org/ff++/color-syntax-win.pdf)0ll Lt2t= A™ U 7| E
MY = B

TAl AT
B4 23 B c.:TvPE woRD
HOt M= | Default (stylers.xml) ~
M EY ==Y
o =y AL C++ L INSTRUCTION WORD
o EEH
_— a3 =
Global Styles C s mal — ELE . =205 ot
ActionSeript INSTRUCTION WOl SEES == ES
ADA TYPE WORD
ASN.1 T . =05 ~ CI=4 -
asp STRING B 724 An D;‘|=° 37| o
Assembly CHARACTER =4 ==
autalt COPERATOR e . a7 - o
AviSynth VERBATIM - |:| O-ise Lezs
BaanC REGEX Oz=
bash COMMENT
Sitseic COMMENT DOC N s 31gs AHEREE| FIYUE
C COMMENT LINE DC 2= MERERIFIHE =
COMMENT DOC KE alignofand and_eq bitand bitor A, POP1P2P3P4P5PIdcP2ICPIdC A alignas asm auto bool char charle_t ~ mesh real fespace varf matrix
g* | ESI;EENCTESSSRKE break s Cf:h?h dcolmpl éonst_cast N :ﬂ}dsc P5dc RTORTIRT2RTIRT4 char32_t dass dock_t concept const problem string border complex
aml | continue default delete do - =+ R
CMakeFile PREPROCESSOR C! dynamic_cast else false for goto if macro plotint1d int2d salve consteval constexpr EDnSt'!-”_t ifstream ofsstream
COBOL e v namespace new not not eqnulptr ¥ movemesh adaptmesh trunc v dedtype double enum explict
export extern final float friend inline ¥
712 HEE SR TR
cxx cch hh hy ed
= ]+ = %% 2 271 i Lse=
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http://www3.freefem.org/ff++/color-syntax-win.pdf

5 CDLE"
Y/ w2 an

FreeFEM++ 7}O| 20] CHFot O A K|S
(http://www3.freefem.org/ff++/color-syntax-win.pdf)
In page.23, 2-D PDE: Poisson

Notepad++ O| A M{I} Y >> CHE 0| F 22 M (*.edp)

// Define mesh boundary

2 border C{t=0, Z2%pi){=x=cos(t); v=sin(t):}
4 // The triangulated domain Th is on the left side of its boundary
éagjz 5 mesh Th = bunildmesh(C(Z0)) ;

f/ The finite element space defined over Th is called here Vh
fespace Vh({(Th, P1l):
Vh u, v;// Define u and v as plecewise-Pl continucus functions

Boundary 8@ = C :_ J{ Define a function f

. ;% func f= =%y
C - |:(x’ y) | X =08 (t),y — s (t)’o S t S 272-] 14 fF Get the clock in second
—Al/l (x,y) — f(x,y) in Q :z real cpu=clock() ;

17 S/ Define the PDE
AU(X,_)/)ZO OIlaQ 18 solve Poisson{u, v, solver=LU)
3 = int2d(Th) { // The kilincar part
= 2 dx (u) *dx (v}
f(x,y) i 2 T + dy (u) *dy (v)
22 )
2 - int2d(Th) { // The right hand side
K| HY Bt Al -
O O 11— - -
it iAn O ol 24 3 )
Variational formulation = & 5 MG, weys /) The Dirichics bewmdary comdsien
8u av au 8\2  bree eme e
J‘ dxdy:J‘ Sfvdxdy B T
5l ox 6x 8y 8y 7, - P '
32 // Display the total computational time ,
] cont << "CPU time = " << (clock()-cpu) << endl; 8


http://www3.freefem.org/ff++/color-syntax-win.pdf

’I/ FreeFEM++ &

Notepad ++Al 2 A
>>IHUH edp M & (THY
>>input text 2 0] ‘2 7|

>>FreeFem++ &3 (

AlSH
= o

Computational
Design
Lab

CDL

=
B
oE #EE E/AG E7M BEIm UYL é;i =70 4
d B s s & iy éa - % & ]
lpoissun.edn,_jl
1 // Define mesh boundary
2 border C(t=0, Z*pi){x=cos(t):;
4 // The triangulated domain Th
5 mesh Th = buildmesh(C(50)) ;
7 // The finite element space de
fespace Vh(Th, P1);
Vh u, v;// Define u and v as g
11 ’ Define a function f
12 fune f= x*y;
14 // Get the clock in second
15 r@dl cpu=clock() ;
17 // Define the PDE
18 solve Poisson(u, v, solver=LU)
1 = int2d(Th) ( // The bilinear pg
20 dx (u) *dx (v)
21 + dy (u) *dy (v)
22 )
23 - int2d(Th) ( // The right han
24 T frv
25 )
26 + on(C, u=0); // The Dirichlet
28 // Plot the result
26 plot (u) :

C++ source file

Please, select a file

1T » LHPC » EZ 0£=2 (D) » FreeFem+= » optimization v b optimization 2348

~

mph 2

rererence [& cantilever-with-1-Hole
[ cantilever-With-2-Holes
[__3 exam1

| Grip Optimization

[ poisson

R

& visualization

= B 0230
- 2T O3 D) v

It O[E(M): | poisson v| freefem++ Files (*.edp)
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2. =2| LF S22z Qot & K| 2 =2

B | DoWFreeFem++Wlaunchff++ exe

continuous functions

dition

DroitE4C_FOE>, <10Formlinear>
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n CC: D L E:E’i\g:lational
’I Plot Option

FreeFEM++ Plot & 0f| A “?2”(=shift+/) 7| & 2™ plot options & lg = U=

L : Light on/off N, Shift +N : Color range

F : Filled Contour 3 : 3D view
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imizati - CDLg
Structural Optimization using FreeFEM++

DOL 101000138 D 173-181 Abstract The aim of this paper is to show that rela-
tively small, simple, and efficient shape optimization rou-

tines can be written using the free finite element software

FreeFem + +. This is illustrated by the implementation of

G. Allaire - O. Pantz two classical methods: the boundary variation method and the

Structural optimization with FreeFem + + homogenization one. Even though these routines are simple
enough so that their implementation can be assigned (par-
tially or totally) as homework to graduate students, they yield
results accurate enough to be useful tools for engineers or
researchers.

EDUCATIONAL ARTICLE

Received: 23 June 2005 / Revised manuscript received: 7 September 2005 / Published online: 8 July 2006 K.eywords Shapc and (013010 gy OptimiZﬂtion - Finite
© Springer-Verlag 2006 .
element software

ol & 2 30| A FreeFEM++ input code Al &
(http://www.cmap.polytechnique.fr/~optopo/OptFree/)

Index of /~optopo/OptFree

Name Last modified Size Description

é Parent Directory -
(3 boundary-variation/ 07-5ep-2005 11:10 -
[£3 homogenization/  07-5ep-2005 11:10 -
@ readme 07-Sep-2005 15:16 460
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http://www.cmap.polytechnique.fr/~optopo/OptFree/boundary-variation/

u n @DL E‘;’E’i\g:wtional
Boundary variation method

Name Last modified Size Description
o Parent Directory, - = 3- T A
@ deformed-grip.eps 07-Sep-2005 10:02 184K o =
%gﬂpﬁg&prev.msh 07-Sep-2005 10:02 14K >> “boundal’y-varlatlon”
grip-geo.msh 07-5ep-2005 10:02 14K CC . H MM
[ gipnewedp  07-Sep-2005 10:02 14K >> Compliance === Grip (& & H=2 Grip O1|X‘||)
glip-prevmsh  07-Sep-2005 1002 53K >> “{Oﬂ K| O] E}.edp” A1 EH (ex. “grip-new.edp”)
[ gripedp 07-Sep-2005 10:02 14K SSi = A
@ grip.msh 07-5ep-2005 10:02 211K IanIt teXt 1 |-
griptxt 07-5ep-2005 10:02 57K
4] grip0.eps 07-Sep-2005 10:02 44K
[ gripleps 07-Sep-2005 10:02 255K
[ grip2.eps 07-Sep-2005 10:02 75K .
[4) reference-grip.eps 07-Sep-2005 10:02 180K D HEA GBI ABBSC M s BE 1 Eo lsms®
@ visualization.edp  07-Sep-2005 10:02 1.5K i canled [ 12 o130 15 o
; > v 4 » WPC > 22 [~3 (D) » FreeFem=+ » optimization v optimization 24 )
f 24 mEH =+ @
X SR A o= 233 2 2% 37
Amw O
D] m i
' |3D:|x— j
Notepad ++Af = A | :

- 13 . f;m 5 ked
>>.LL|-OI D:| edp X-I XI— ( I'OEI oo:l A_l a” type) ie ;;z ! ém revi
>>input text & 0] & 7| 1 (MR

x 16 e ) v
>>FreeFem++ Ch=7| x ]
>>|nput file &

<5 | A EHenr S
C-= source file length : 12,263 lines : 308 Ln:23 cCol:1 sel:557]12 ws (CR LF)  UTF-
NANTANG UNIVERDIIT 13



i i CDL&""
’I Implementation (Grip)

FreeFEM++ S5 Of| Al
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Output data
T2y mrE

//We save the meshes

savemesh (Sh,backupname+" .msh") ;

savemesh (Shprev,backupname+"” ~prev. msh") ;

savemesh (Th,backupname+"-g=o.m H

savemesh (Th,backupname+" -g=o-prev.msh") ;
//We save all variables

{ofstream f(backupname+".tzt");
<< volumelO<<"\n"; //Initial Volume
<<lagrange<<"\n"; //Lagrange Multiplier
<<actualstep<<”"'\n"; //Bctual step
<<rollback<<"\n"; //booclean variable
<<iter<<"\n"; //Current Iteration
<<nsaved+Il<<"\n"; //Number of back-up done
f <<isovalg<"\n";
[Dprevl,DprevZ]=[Dprevl,Dprevi] ;
f <<Dprevl[]<<endl;f<<DprevZ[]<<endl;};

Fh Hh Fh Hh b Hh

Mesh@} Variable It

= o

| | Grip Optimization
Qf’ Grip Optimization
|=| Grip Optimization
| | grip.msh

=l arip

| grip0

L | grip1

L| grip2

| ] grip-gec.msh

| | grip-gec-prev.msh
| | grip-prev.msh

Grip = L>> Visualization.edpZ XA ZEO| HAZ L Al9}

2eimwln

Next : Enter
Previous : P
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= - - - @DL E:é\’i\g:lational
Cantilever optimization results

No hole 1 hole 2 holes 3 holes
(boundary variation) (boundary variation) (boundary variation) (boundary variation)

5 holes 6 holes 8 holes
(boundary variation) (boundary variation) (boundary variation)
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