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C OPERATIONS USING A DFT (DISCRETE FOURIER TRANSFORMATION) ROUTINE

C GENERATE INPUT TIME SERIES BY RANDOM NUMBER GENERATOR

C ~b<=X<=5
PARAMETER(M=50000)
IMPLICIT REAL=8(A-H,0-7)
COMMON/VART/XAAQM) , XBB(M) XA, XB(M)
integer(4)

1 time_begin, time _end, crate, cmax

call system_clock(count=time_begin, count_rate=crate, count_max=cmax)

C
c OPEN(7 ,FILE="0OUTP.DAT" ,STATUS="UNKNOWN")

P1=4:DATAN(1. ODO)
C NDATA : NUMBER OF INPU
C NCYCLE : TOTAL

NDATA=16384

NCYCLE=2

NFOUR=0

NUMBER OF THE REPETITION OF THE CALCULATION.

C
C GENERATE INPUT TIME SERIES USING RANDOM NUMBER GENERATOR.
C CALL RANDOM_SEED()

DO 10 I=1,NDATA
CALL RANDOM NU“BER(X)
XAA(T)=10% (X~

10 XBB(1)=0.0

¢
C REPEAT THE CALCULATION UP TO 'NCYCLE' CYCLE
DO 20 ICYCLE=1,NCYCLE

C
C FOURIER TRANSFORMATION OF THE INPUT TIME SERIES

DO 30 I=1,NDATA
XA(T)=XAA(T ;

80 XB(1)=XBB(I

c CALL DFT(XA,XB,NDATA.0)
WRITE(*, =) 'NCYCLE = ' NCYCLE,'
WRITE(= *)XA(VDATA—l),XB(NDATA—I)
WRITE(=, )XA(NDATA),XB(NDATA)
RITE(7, CLE
WRITE(7,= XA(NDATA—l),XB(NDATA-l)
WRITE(7, *)XA(NDATA) , XB(NDATA)

CONTINUE
C CHECK CPU TIME

ICYCLE = " ICYCLE

call system_ clock(count=time_end, count_rate=crate, count_max=cmax)

print *, 'cpu time = '

STOP
END

(time_end - time begin) * 1.0 / crate
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SUBROUTINE DFT(XR,XI,N, ISIGN)

IMPLICIT REAL*8(A-H, O 7)
DIMENSION XR(N) XI{(N)
COMPLEX*16 FW,FT(0:N),ARG1

ISIGN=0 : FOURIER TRANSFORM
ISIGN=1 : INVERSE TRANSFORM

FREQ(W)=2#W=P1/(N«DT) ; ¥=0,1,2,

OOOCIOOOCOOOOOO

PI=4.0+DATAN(1.0D0)

z%ﬂl}; PARALLEL PRIVATE(I,J,F¥,ARG,ARG1)
i DO SCHEDULE(DYNAMIC, 10)

10 J=0,N-1
10 FT(J)=DCMPLX(XR(J+1),X1(J+1))
!$OMP DO SCHEDULE(DYNAMIC, 10)
DO 20 1=0,N-1
Fi¥=(0,0)
DO 30 J=0,N-1
IF(ISIGN.EQ.0) THEN
ARG=-2. *PI*I*J/
ARG1=DCMPLX(0,ARG)
Fiy= FW+FT(J)*CDEXP(ARG1)/N
ELSEIF(ISIGN.EQ.1) THEN
ARG=2 *PI*Ixj/N

ARG1=DCMPLX(0,ARG)
FW—FW+FT(J)*CDEXP(ARG1)

NDIF
30 CONTIN
XR(I+1)—DREAL(FW)
XI(I+1)"DIMAG(FW)
'$0MP END ARALLEL

RETURN

N-1
F(W)=(1/N) S%ggA f(T) EXP(-2+P1+CI+W*T/N); ¥=0,1,2,...,N-1
N-1
f(T)= SLQMA F(W) EXP(+2+P1+CI+W+T/N); T=0.1,2,....N-1

(N/2)
FREQUENCY INTERVAL (IN'HERTZ) D=i/(N+DT)
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Table 3. AFH AbY € A28 A7H ¥
A} % AAE2 R AIZE (sec)
H¥FE F€ | CPU clock EER RS
speed Core 745 | RAM &% eAA A (openMP)
3.0 GHz 2 3 GB 34.53 16.58
B 2.5 GHz 8 32 GB 36.55 4.49
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Table 4. ZFE AL 2 AT HlW
T % AFH A AFE B
A A 192.9 207.1
1 187.3 202.5
2 126.3 101.9
_ 3 - 75.0
AREY %%ﬂlj} ?-.%%acore 1 - 55.8
Mol up i =
ALAI T (sec) 2 - 474
6 - 40.8
7 - 35.6
8 - -30.5
30 o
- ®-®-®Computer A
5 G—6—6 Computer B
@
© 100 —
E 33
£ ol
s 4 £
40 —
E D
® L T T T
0 2 4 8 8
Number of cores
Fig. 1. AEAIZEY) vl i
4.8 2 A Al AQEE sogetd oF FAE A
HAE + U},
de} FAALANA OpenMP ZE=E 0§35t
PET2 0B Pty HT AR As HAte 2
dual-core = quad-core FFE A HEHAA
o 2ggoza AANLE U wEe 4 g E dAFe 20083% gdelzdsy dFAY
. ©Lo] %Eigl- 0S ¥ HAAHE 64 bit 3 gHEste] o] Foi3 R4,
for FAYE Afos ALEZEY olnie)

_43_



