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1.1 Ogoooboobooooobbod
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Oo0O00000oboOoOoOo rFbPSOOOODOOODOOOOOO
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1. 000000 https://github.com/FDPS/FDPS [ ”"Download ZIP"0 0 00O OO
U000 FDPS-master.zipUO U oo

2.FDPSO0O00O0OO0O0ODO0ODOODOOOOOOODOODODODO

e HUUOOOODODOO

OoO0o0oo0ooooooooOoooooobboOooooooboOoOoD FDPSOOOOO
OOoDoGitooooooooooooon

[$ git clone https://github.com/FDPS/FDPS.git }

Dooboobobobuobboobobobooboboboobubdl FDPS-master
DoOobooobooobogD fdaps0m
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ODO0O0D0OO00DO0oOrFDPSOO0OO00OO0O0OOOOO  NOODOODOOOOOOO SPH
Oooooooooooooooooboboooobooooboboo NOODOOObOOOOoDOOo
OO0SpHOOOOODOOOOOOOOOOD

00000000 MakefileOOOOOOOOOOOOOODODOOODODOOODOOOOO
OO00000000000000O0MakefileOODODOOODOODODODODODOD
Oo0ooOoboo0oooooobooo0oooobooooooooboboooooooon “s
rm ./nbody.out”’ U0 UODOO00OO0O0O0O000O0O0O0O0O0OOMO make: ‘nbody.out’ OO
O0oobooooooo
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2.1.2 QOgO00OO0OOO

Oo0O000O00obOOo0o0oDoogooo
e U0 DOUODOO fdps/FDPS-master/sample/fortran/nbody U O [

make 00 O O

gbooogog

goooo

OpenMP/MPIO OO (0O0OOO)

2.1.21 00000000

OO000D0O fdps/FDPS-master/sample/fortran/nbody 0 0O 0O OO O

[$ cd fdps/FDPS-master/sample/fortran/nbody ]

2.1.2.2 Makefile 00O (20220000)

Makefile 00000 -std=c++11 0000000000 -std=c++17 000000000
goob20023000000000000

000 C++00000000000000D00000 (000 CentOS7TO0OODODOO
0) 0000000000000 00O00000O0000O0O00DO0D0DooOO0OoDOOoOoOO
gbobobodgo

2.1.2.3 make 00
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gbobobobogobooobbuogobbooboooboobbooobbogbn
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[$ ./nbody . out )

gbbooobugbbooguogobboobbooobooobbuooobooobb
OO0energyerror 0000 1x 103 0000000000000000

ftime: 9.5000000000E+000, energy error: -3.5093659762E-003 h
time: 9.6250000000E+000, energy error: -3.5829042035E-003
time: 9.7500000000E+000, energy error: -3.6160022980E-003
time: 9.8750000000E+000, energy error: -3.5109567381E-003

\******** FDPS has successfully finished. *¥kkkkkk )

OO0000000 Phantom-GRAPEO OO OO OOenergy error 00O OO0O0OOOOODO

2.1.25 0O0O0OOO

O00000result 00 0OO0O0OO0OOOOOONO ”snap000xz-prc000yy.dat” 0 0 0O O O
O0xO0yOOOO0DO0O000000000000O0O00O0O0OOOO MPIDOOODODO (DO
000000000 o000O)00OoU0U000OooOoOOoODODOO0D 10DObODOOOOOO
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$ gnuplot
$ plot "result/snap00009-proc00000.dat" using 3:4
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2.1.3 Phantom-GRAPEO OO

OD0D000D00O00000 Phantom-GRAPEOODOODOOOOOODOOODOOOO
0000000000 Phantom-GRAPE OO Makefile 0O O OO (DODOOODOOODO
0)0O0O00000000000000000000 Phantom-GRAPEOODOOOODOOO
fdps/FDPS-master/src/phantom grape x86/G5/newton/libpgs/ 00O OOOOOOO
OD00000DOMakefile0OOOO0ODODOOOOO sample/fortran/nbody/0 00000
Doooo



5F time=0 - time=3 -

$ cd ../../../src/phantom_grape_x86/G5/newton/libpgs/
$ vi Makefile

OO000OD0CPUDOUODOODOOenableavx2 = yes OO ODOOOOODOOO

0000000000000 0000000 (000000000 MakefileOOOODO
Phantom-GRAPEO DO DOOOOOOOO0OOOOOOOOOODOOOODODOOODODDOOO
O0000)0000Makefile0 OO OO0 OMakefiled 340 00 Phantom-GRAPEO OO
OoooobooooooboooooooboooooobbooooooboobooooobooOoboooooDon
Ooooooobboooobooooooobooboooobooboooooooboobooo

[use_phant om_grape_x86 = yes ]
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xkkdokkkk FDPS has successfully begun. skkkkskskk

Paralleization infomation:
# of processes is 1
# of thread is 1

rsqrt: MSE = 1.158186e-04, Bias = 8.375360e-08
ooo)
N

2.1.4 PIKGOOO

OOobOooPIKGUDOOOOODODODOOOODODOOOOODODOOOOoDOoboOoOoDOo
Makefile OO O OO OOMakefileO 35000 PIKGOODOODOODOODOOODOODOO
gbougoboodgbboobboobbooobuooobboobbbooobbooobo
goboboooobbboooobboao

[use_pikg_xSG = yes ]

make JOUOO0O0OO0O0OOO0OOOOOO0DOOO0DOO0O0DOOOOODOOOOODOOO0

2.1.5 OpenMP/MPI0OOO

OpenMP O MPIODOOOOODOODOODOODODOODOO

e OpenMPOODOOODOO

— Makefile O OO

« D00 FC, CXXUDOODOODO OpenMP ODOO Fortran, C++0 000000
gobo

* “FCFLAGS += -DPARTICLE_SIMULATOR_THREAD PARALLEL -fopenmp” O[O
goooooooo

% “CXXFLAGS += -DPARTICLE SIMULATOR THREAD PARALLEL -fopenmp” OO
gooooooboon

— U000 oOMPNUM_THREADS U D OUOO0O0O0OO0OODOODOOO0DOODOOODOO Linux
U000 UNIXODOODOOO bashOODOooooooo4000b000nonOO
gboboood

[$ export OMP_NUM_THREADS = 4 ]

— makeJUOOOOOOOOO



— bDbbooobboboooobbbuoooboon

a N
(upnp

xxkkkkkk FDPS has successfully begun. sk

Paralleization infomation:
# of processes is 1
# of thread is 4

(cooo)
o /

# of thread is 400000 0D0O0ODLOOOOO40000000000DO00DOO
goboboooooboo

e OpenMPO MPIODODOODOODOO

— Makefile O OO

« D00 FC,CXXO0 00000 MPIOODO Fortran, C++000000O000O0O0O

x “FCFLAGS += -DPARTICLE_SIMULATOR_THREAD PARALLEL -fopenmp” OO OO
goooooooo

% “CXXFLAGS += -DPARTICLE SIMULATOR THREAD PARALLEL -fopenmp” OO0
gobooboooon

* “FCFLAGS += -DPARTICLE SIMULATOR MPI PARALLEL" 00 0O0O0OOODOOO
gdd

* “CXXFLAGS += -DPARTICLE SIMULATOR MPI PARALLEL" OO DO OOODODOO
godd
— 0000 OMP.NUM_THREADS OO OUODOOOOO0DOO0ODODODOO
— makeJOOOUOOOOOO
— 00000 MPIOOOOOOOOOOO(ODOOO mpirun -np 2 ./nbody.out) O
gboobobobooboobooboobooboobob

a N
(oo

xxkkkkkk FDPS has successfully begun. sxxkxxkxx

Paralleization infomation:
# of processes is 2
# of thread is 2

(cooo)
- %

# of processes is 20 # of thread is 20 0000000020000 20
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OO000bo0obooooono openMPO MPIODODOODOOOOOOODOODOODOOO

222 Q0000000

OoO0o0Oo0o0obDo0ooDooOooon
e OO ODOO fdps/FDPS-master/sample/fortran/sph 000

make [J 0 [J

gboodao
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OpenMP/MPIO OO0 (0O0O0O0O)

2,221 00000000

000000 fdps/FDPS-master/sample/fortran/sph 0 OO0 0O OO

2.2.2.2 Makefile 00 (20220000

Makefile 00000 -std=c++11 0000000000 -std=c++17 000000000

000 C++00000000000000D000C00 (000 CentOS7TOOODODOO
0) 0000000000000 0O00000O0000O00DDO0oD0DooOOUOoODOOoOoO
goobodg

2.2.2.3 maked OO

make OO OOOODOOO
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gbobobobogobooobbuogobbooboooboobbooobbogbn
oboboobooboobd

[$ ./sph.out ]

gbbooobugbbooguogobboobbooobooobbuooobooobb
goo

\
(oo
time = 1.1809149264408111E-001
nstep = 54
time = 1.2037329341359981E-001
nstep = 55
xxxxkkkk FDPS has successfully finished. kkkkkkk
STOP O
N /

2,225 00000

O0000Oresult000000000O0O0DOOOO0OODOONO”snap000zz-procO00yy.dat”
00000002, yyO ODOODODODOO0OOODOOO0OOOODOOMPIOOOOOODOO
O0o0ooooOooooooOool1lgooooooooo Ipbboboooooobood «,y, 20
00000,y :0000000000000O000O00O00DOODOO

O00000000D0000000D0 000000000000000

$ gnuplot
> plot "result/snap00040-proc00000.dat" using 3:9 w p
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2.2.3 OpenMP/MPIO 00

OpenMPO MPIOOOOOOOOOOODOOO
e OpenMPOOOODODODO

— Makefile OO



« D00 FC, CXXOODOODOO OpenMP 000 Fortran, C++0000000
+ “FCFLAGS += -DPARTICLE_SIMULATOR_THREAD PARALLEL —fopenmp” 0000

% “CXXFLAGS += -DPARTICLE SIMULATOR THREAD PARALLEL -fopenmp” OO

U000 OMPNUM_-THREADS DU U UOUODODOOOOO0ODLOOOOO

#

K

I

K
09 L
.
08 "
-

07 L

06

*snap00040-proc0D000.dat” u 3.9 '+

0.5

oo

goboobooogn

goboobooodn

— makeJUOOOOOOOO

e OpenMPO MPIDODOODOODOO

gobbogobbboogobbooobbuooobobbooooboooooboon

gobobooooogn

0 01 02 03 04 05 06

2:

-~

xxxkkkk% FDPS has successfully begun. sxxxxxxx

\_

Paralleization infomation:

# of processes is 1

# of thread is 2

— Makefile O OO

goboooggn

« D00 FC,CXXOOODOOO MPIOODO Fortran, C+4+00000000O0O0
* “FCFLAGS += -DPARTICLE_SIMULATOR_THREAD PARALLEL -fopenmp” O[O0
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« “CXXFLAGS += -DPARTICLE_SIMULATOR _THREAD PARALLEL -fopenmp” [J[ [
guoooooboobon

* “FCFLAGS += -DPARTICLE_SIMULATOR MPI PARALLEL" 00 0O0OO0OOOOO
gdd

% “CXXFLAGS += -DPARTICLE SIMULATOR MPI PARALLEL" OO DO OOODODOO
gooo

— 0000 OMP.NUM_THREADS UU U DO DOOO0ODODODOOO0OO

— makeJUOOOOOOOO

— Joobo MPIODOOODOOODOOODOODOOODOODOOODOO

gbobbooggbbboood
4 I

*xxxkkkkk FDPS has successfully begun. sk

Paralleization infomation:
# of processes is 2
# of thread is 2
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