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P

P = 1 / ( (1− α) + α / β )
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FPSEID FEMTECK

QMAS SX-9

利 用 者

技 術 職 員 教 員

ベンダの技術者

これまでの運用実績，
研究成果に基づくプログラム
の開発・最適化
技術，知識の提供

問題の分析，それに基づく
適切な計算モデルの提示，

解決に向けた
新技術の研究開発

現システム利用上の問題分析

最適利用技術の研究・開発

現システムの
最適化高効率利用に
関する技術情報の共有

運用で得た知見
を基に次世代

スーパーコンピュータ
システムの共同研究開発
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3.1 FPSEID (First-Principles Simulation tool

for Electron-Ion Dynamics)

3.1.1 FPSEID

FPSEID

( -Trotter )

[2] [3]

[4]

3.1.2

3

1 2 3

1 1

49.66

4

i2g

5

49.66 99.06

16.7

1
PROC
NAME

. EXCLUSIVE
TIME[sec] % MFLOPS

V.OP
RATIO

AVER.
V.LEN

BANK CONFLICT
CPU PORT NETWORK

orignal

modified

75.553

4.520

6.2

0.4 494.8

29.6 49.66

99.06

255.9

255.9

0.176

0.514

0.277

3.489

+
|
V

+------>  do ig=1,nxyz
|             jg=i2g(ig)
|             rhog(jg)=rhog(jg)*fdump(ig)
+------ enddo

4

icnt=1
V------>   do ig=1,nxyz
|             rhog_tmp(icnt)=rhog(i2g(ig))
|             fdump_tmp(icnt)=fdump(ig)
|             icnt=icnt+1
V------ enddo

V------>   do ig=1,nxyz
|             rhog_tmp(IG)=rhog_tmp(IG)*fdump_tmp(IG)
V------ enddo

icnt=1
V------>   do ig=1,nxyz
|             rhog(i2g(IG))=rhog_tmp(icnt)
|             icnt=icnt+1
V------ enddo

5

3.1.3

2 2

6

7

1,453 996 457

2
PROC
NAME

. EXCLUSIVE
TIME[sec] % MFLOPS

V.OP
RATIO

AVER.
V.LEN

BANK CONFLICT
CPU PORT NETWORK

orignal

modified

1453.723

996.058

41.5

34.9 19675.5

13481.2 99.62

99.63

255.9

255.9

255.084

234.856

821.097

466.970

V------>             DO 101 JG=1,NXYZ
V------ 101    RHO2(JG)=(0.D0,0.D0)

*VDIR NODEP(RHO1)
V------>             DO 100 IG=1,NXYZ
|                    JG=J2G(IG)
V------ 100    RHO1(JG)=P(IG)

CALL FFT3BX_ASL(NRX,NRY,NRZ,NXYZ,RHO1,RHO2,WSAVE_XYZ,IFAC_XYZ)
V------>          do ig=1,nxyz
|                 VG(ig)=VGG(ig)+Vloc(ig)
V------ enddo
V------>             DO 300 I=1,NXYZ
|                    fac=dt*dreal( vg(i) )
V------ 300    RHO2(I)=dcmplx( dcos(fac),-dsin(fac) )*RHO1(I)

CALL FFT3FX_ASL(NRX,NRY,NRZ,NXYZ,RHO2,RHO1,WSAVE_XYZ,IFAC_XYZ)
*VDIR NODEP(RHO2)

V------>             DO 110 IG=1,NXYZ
|                    JG=J2G(IG)
V------ 110    P(IG)=RHO2(JG)
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*VDIR NODEP
V------>          DO  IG=1,NXYZ
|                   JG=J2G(IG)
|                   RHO1_R(JG)=dble(P(IG))
|                   RHO1_I(JG)=aimag(P(IG))
V------ ENDDO

CALL FFT3BX_ASL_NEW(NRX,NRY,NRZ,NXYZ,
&   RHO1_R,RHO1_I,WSAVE_XYZ,IFAC_XYZ)

V------>       do I=1,nxyz
|                VG_R(I)=VGG(I)+Vloc(I)
|                fac=dt*VG_R(I)
|                RHO2_R(I)=(dcos(fac)*RHO1_R(I))-((-dsin(fac))*RHO1_I(I))
|                RHO2_I(I)=(dcos(fac)*RHO1_I(I))-((dsin(fac))*RHO1_R(I))
V------ enddo

CALL FFT3FX_ASL_NEW(NRX,NRY,NRZ,NXYZ,RHO2_R,RHO2_I ,WSAVE_XYZ,IFAC_XYZ)
*VDIR NODEP

V------>          DO  IG=1,NXYZ
|                   JG=J2G(IG)
|                   P(IG)=dcmplx(RHO2_R(JG),RHO2_I(JG))
|                   VG(IG)=dcmplx(VG_R(IG),0.0d0)
V------ ENDDO

7

3.1.4

3 3

3 1.2

1.2 98.99

219.190 0.095

3

PROC
NAME

. EXCLUSIVE
TIME[sec] % MFLOPS

V.OP
RATIO

AVER.
V.LEN

BANK CONFLICT
CPU PORT NETWORK

orignal

modified

219.190

0.095

12.5

0.0 0.0

4.1 1.20

98.99

248.1

248.0

0.395

0.017

0.057

0.061

3.1.5

-Cvopt

-Chopt

-Chopt

22

3.2 FEMTECK(Finite Element Method

based Total Energy Calculation Kit)

3.2.1 FEMTECK

FEMTECK

30

[5]

3.2.2

SX-9

(-pi)

(!cdir nodep)

stop if

stop

if

16

(!cdir expand)

256

(!cdir

unroll)

n

1/n

[1]
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FPSEID

-Cvopt -Chopt

3.4

92.23 99.17

39

3.3 QMAS(Quantum MAterials Simulator)

3.3.1 QMAS

QMAS Projector Augmente

d-Wave (PAW)

/

1CPU

[6]

3.3.2

4 QMAS

4

PROC
NAME

. EXCLUSIVE
TIME[sec] % MFLOPS

V.OP
RATIO

AVER.
V.LEN

BANK CONFLICT
CPU PORT NETWORK

orignal 203.045 10.0 25237.5 99.72 250.5 15.747 105.658

8

9

do ii=1,nbase
do ip=1,nprj(ika)
zzz=dcmplx(0.d0,0.d0)
do i=igbgn,min0(igend,ngk(ik))
zzz=zzz

+           +prg(i,ip,ika,ik)*vpr(kdidx(i,ik),ina)
+           *dconjg(vpr(kdidx(i,ik),inabs(ii))
+           *upg(i-igbgn+1,iibs(ii),katm(inabs(ii))))

end do
prjst(ip,ii,ina)=zzz

end do
end do

end do

do ii=1,nbase
zzz=dcmplx(0.d0,0.d0)

do i=igbgn,min0(igend,ngk(ik))
zzz=zzz

+       +vpr(kdidx(i,ik),inabs(ii))
+       *upg(i-igbgn+1,iibs(ii),katm(inabs(ii)))
+       *dconjg(vpr(kdidx(i,ik),inabs(jj))
+       *upg(i-igbgn+1,iibs(jj),katm(inabs(jj))))

end do

8

do ii=1,nbase
do i=igbgn,min0(igend,ngk(ik))

upg_tmp(ii)=
+    upg(i-igbgn+1,iibs(ii),katm(inabs(ii)))

dconjg_tmp(ii)=dconjg(vpr(kdidx(i,ik),inabs(ii))
+                         *upg_tmp(ii))

enddo
enddo

!cdir noloopchg
!cdir outerunroll=8

do ii=1,nbase
do i=igbgn,min0(igend,ngk(ik))
ztmp2(ii)=ztmp2(ii)

+       +prg(i,ip,ika,ik)*vpr(kdidx(i,ik),ina)
+       *dconjg_tmp(ii)

.

end do
enddo

!cdir noloopchg
!cdir outerunroll=8

do ii=1,nbase
do i=igbgn,min0(igend,ngk(ik))
ztmp2(ii)=ztmp2(ii)

+       +vpr(kdidx(i,ik),inabs(ii))
+       *upg_tmp(ii)
+       *dconjg_tmp(jj)

end do
enddo

9
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5

1.8

5

PROC
NAME

. EXCLUSIVE
TIME[sec] % MFLOPS

V.OP
RATIO

AVER.
V.LEN

BANK CONFLICT
CPU PORT NETWORK

orignal

modified

203.045

110.504

10.0

9.7 23257.0

25237.5 99.72

99.55

250.5

249.8

15.747

5.257

105.658

39.183

4.

SX-9
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