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(discrete) Fourier transform

 FFTW: a high performance implementation (in C)
Fastest Fourier transform in the West

e http://www.fftw.org/

 Multi-threaded

* portable

 Open source (GPL license)

 Can be used from Python (pyFFTW)



http://www.fftw.org/

(discrete) Fourier transform example using multi-threaded FFTW v3

#include <complex.h>
#include <fftw3.h>
#include <stdlib.h>
#include <stdio.h>
#include <time.h>

Num. of points

#define L (1<<25)
#define NT 2 «——— -/ Num of threads

void main (void) {

short unsigned int seed[3];
fftw _complex * A;

fftw _init threads();

fftw _complex *in =
(£Eftw_complex*) fftw malloc (L*sizeof (fftw_cq
ex)) ;

fftw complex *out =
(£Eftw_complex*) fftw malloc(L*sizeof (fftw_cq
ex)) ;

fftw plan with nthreads (NT) ;
fftw plan FP =

fftw plan dft 1d(L,in,out,1,FFTW ESTIMATE) ;
fftw free(in);

fftw free(out);

« ueld » 1JJ pue ‘saoeds)Jopn

L fftw complex *fft = (fftw_complex
) fftw malloc(L*sizeof (fftw_complex)) ;

seed[0] = ; seed[l] = ;

seed[2] = ; seedd8 (seed) ;

A = / Allocate the input array
(Eftw_complex*) fftw malloc (L*sizeof (fftw_compl
ex)) ;

int i;

for (i=0;i<kL;i++) A[i] =

fftw _execute dft(FP,A,fft);

} \

(fEftw_complex) (drand48 () +I*drand48()) ; <

Random input Actual FFT Output




Fourier transform
Speed-up with threads using FFTW3

Speed-up

Fourier transform L=22>

FFTW 3.3.8
on intel Xeon E5
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