
FreeFEM ++ Tutorial
for Structural Optimization 



Introduction 
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• 1D, 2D, 3D 및 3D 비선형다중물리시스템을위한편미분방정식 Solver

• 오픈소스코드 / 무료배포소프트웨어로서의장점이있으나해석결과에대한책임을지지않음

• FreeFEM++ C++ 로개발되었으며작동언어또한 C++ 로구성

Heat Transfer Acoustics

System of Elasticity System of Fluid



Installation
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https://freefem.org/ >>     DOCUMENTATION         >>         DOWNLOAD

https://freefem.org/


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

Program 설치 path에한글이포함되지않도록주의
Ex . (C:\Users\Documents\프로그램\FreeFem++)



C++ Editor (Notepad++)
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Notepad++ Download

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

언어한글추가
Localization >> Korean

FreeFEM++의 Input code 편집기로사용

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


Notepad++ FreeFem ++ 실행설정
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Notepad++ 창에서단축키를이용해바로 FreeFem++ 실행가능

Notepad ++ 실행 >> 단축키 “enter” + “F5” >> 클릭 “…”

>>In FreeFEM++ 경로의 “launch++” 파일선택후 “저장”

>>FreeFem++를실행할단축키설정 (ex.”alt”+”shift”+”R”)



Notepad++ FreeFem 형식설정추가
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설정 >> 형식설정

언어/형식/사용자확장자/사용자정의키워드(형식 Instruction word, Type word) 

(http://www3.freefem.org/ff++/color-syntax-win.pdf)에 나와있는설정및키워드
저장후닫기

형식설정 : FreeFEM 코드텍스트를형식에따라색을부여

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


실행예제
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FreeFEM++ 가이드에다양한예제제공
(http://www3.freefem.org/ff++/color-syntax-win.pdf)

In page.23, 2-D PDE: Poisson
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지배방정식은
Variational formulation으로입력

Notepad++ 에서새파일 >> 다른이름으로저장(*.edp)

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


FreeFEM++ 실행
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Notepad ++새문서
>>파일명.edp 저장 (파일형식 all type)

>>input text 붙여넣기
>>FreeFem++ 실행 (실행단축키)



FreeFEM++ 디버깅
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프로그래밍중발생하는논리적인오류나오타로비정상적연산이발생할때
디버깅수행

흔히발견되는오류출력유형

1. 오타로인한에러메시지출력 2. 논리오류등으로인한동작중지후 “?” 출력

문자열번호확인후해당코드열에대한디버깅수행



Plot Option
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F : Filled Contour M : Mesh plot 3 : 3D view

N, Shift +N : Color rangeL : Light on/off

FreeFEM++ Plot 창에서 “?”(=shift+/) 키를누르면 plot option을확인할수있음
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Structural Optimization using FreeFEM++

해당링크에서 FreeFEM++ input code 제공
(http://www.cmap.polytechnique.fr/~optopo/OptFree/)

http://www.cmap.polytechnique.fr/~optopo/OptFree/boundary-variation/


Boundary variation method
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Notepad ++새문서
>>파일명.edp 저장 (파일형식 all type)

>>input text 붙여넣기
>>FreeFem++ 단축키
>>Input file 실행

링크접속
>> “boundary-variation”

>> Compliance 또는 Grip (본설명은 Grip 예제)

>> “{예제이름}.edp” 선택 (ex. “grip-new.edp”)

>>input text 복사



Implementation (Grip)
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FreeFEM++ 동작예시



Output data
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Grip 폴더>> Visualization.edp로최적모델의변형을도식화

Next : Enter

Previous : P

프로그래밍에따른 Mesh와 Variable 파일출력



Cantilever optimization results
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(boundary variation)
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Thank you for your attention


