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1 Oo0ooog

e 13:00 - 14:00 FDPSO OO

~ 13:00-13:05000000000 (000OO)

~ 13:05-13:150000 (0000)

— 13:15-13:25 FDPSO OO0 C++00 (0O0O00)

~ 13:25-13:35 FDPSOO 1 - APIOOOOO (00O0O)

~ 13:35-1345FDPSO02-000000000 (0000)
— 1345 — 14:00 Q&A

e 14:00 — 15:30 FDPSO OO

— FDPSODOOOODOO
- 0000000000 1(0O0NODODODODOODOOOOOO)
- 00000000 OoO2(SpPHOOOODOOOOOODO)

e 15:30 - 17:00 FDPSO OO ODOODOO



era Term

3 sco AnyConnect
cure Mobility Client
ol p

XWin Server

VPN
Ready to connect.

vpn.j-focus.jp

2 FDPSOOO

2.1 00O
2.1.1 rFOCUSOOODOODOOOO

goooroClSO0OD0DOOODOOOooOooDbOo0obOOoobOooboooo pCOO0DOO
OoO0ooOo0o0obOoOoooOooboo0ooobooooo0ooooooobooobooooDoPCeO
0000000000000 XwinSever 0000000000 Xserver 000000 (O
00)0

OO0 VPNOOOOOODODOOOODOOOO Cisco AnyConect Secure Mobility Client
0000000000000 (0 n00) 000000000000 00O00O0OConnect O
bbb boooubbboooubbbooooobbuooouo
000000 (0BODO)O

O00OO0OO0OOoDDoOoOoO0 TeraTermOOOOOOOOOOOOOO (CODOO)ODOOO
0@a0b00000000000000OO0O0ODOOODOOO0OO0O0O0OO (DBOO) OO SSH



g Cisco AnyConnect | vpn.j-focus.jp

Flease enter your username and passward,

Group: [Fm:us

|sername: uleol023

Pazsword: tttttttt‘

gbobogbbugobebodbbuooobbuobboobbooobbooboon
OO0 XOooOooooooooobooboobooo
0000000000000 00000o0 (o) Do RUUUDODOOODDODODOOO
O#000O0OKOOOO
gguodbbgbuodbobuoobbbmbudbbogboboobooobogaon
oboboboobooboon
OomooOobooorocustuboobooooooooooon
roclsobooooooooooooooobobooooboooooo

[$ module load gnu/openmpil6b )

O000000000000FDPSO0OO0OOO0OOOOOOOODOOOODODO (O0$00DDO
0000000000000 ms$ooooooooooo)o

[$ cp -r ../share/FDPS2.0 . ]

gboogbooobodgbbrpps2.0o000000000000O000O0O0DOO FDPS2.0000
oboboobodob fdps0 000

2.1.2 JO0O0OO0OO0OOOO0O0O0ObOOObOOO00d

https://github.com/FDPS/FDPSU 0 FDPSO OO OOOOOOO0ODODOOOOOODODO
DO00o0bobo0bOoboobobobdrFPs-master 100 00OO0OOOOOOOO
O FDPS-master U U UDOUOOOOOODOO fdpsU0 0 0UOO OO FDPS2.0 I FDPS-master
ooooogoo
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22 Q0000

OOoooooooorDPSOO000O0O0O0OOOOO NODODOODODODODOD SPH
0000000000000 oO00DOOo00ooO00oDooOO0o NOODOOODOODOODOOO
OO SpPHOOODOODOOOOOOODOODOODO

OO0D00D00O0D0 MakefileJOODOODOOOOODOODOODODOOODOODOODODOO
O000O0000000DDOCODDOMakefileDO0OO0O0O0O0oOOOOODODODDOODODOO
00000000000 0000O0000OO000DODDO00O0OOo00OooO0oOOn “¢ rm
./nbody.out” 0000 “$ make clean” OO DOU0ODOO0OOOOOOOOOODOOM make:
‘nbody.out’ D0 DOO0OODOODOOOO

221 0OONDOOOOOOODODOOD

O000000NODDOOOOOOOOOOOO cold collapse OO OO OOOOOpenMP
OO00O0bO0bobooooOpenMP +MPIDOOODOOOOOOO 300000000 20
OO00O0DbOroCUSOOO0OOOOOODODO

2.21.1 00O

ooooooboooboo NDOOobOboobuooobooobbooboobuoooo
gbodgbboobboogbbuoobbboobodobbooobbooboobboo
OO00000b0o0o0oooobobo0oobo0oobbobo0oboooUDO Phantom-GRAPE
Ooboboooboboboobogoboboooooog OpenMPO MPIODOOOODOOODO
goobooogon

2.21.2 00OO0OOOOO

Joooooooooooooooo
e J0OIDODOO fdps/FDPS2.0/sample/nbody O O O

make O O O

gbooodag

goooo

OpenMP/MPIO OO (DO OOO)



2.2.1.2.1 OJUOOOOOOO

000000 £dps/FDPS2.0/sample/nbody 0 0 O 00O O

[$ cd fdps/FDPS2.0/sample/nbody ]

2.2.1.2.2 makeO OO

make OO OOOODOOO

(s )

2.2.1.2.3 0O0OOODO

gbobobbuogobboobbuoobobboobuoooboobbooobboobn
gbobobooggoobobooan

[$ ./nbody . out ]

gbboboooobbbooodobboboooobn
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//
I
I
I
I
I
I
I
I
\\

Framework for Developing

Particle Simulator
Version 2.0 (2016/06)

Home
E-mail :
Licence:
Note

\\
I
I
I
I
I
I
I
I
//

: https://github.com/fdps/fdps

fdps-support@mail. jmlab. jp

MIT (see, https://github.com/FDPS/FDPS/blob/master/LICENSE
: Please cite Iwasawa et al. (in press.)

Copyright (C) 2015

Masaki Iwasawa, Ataru Tanikawa, Natsuki Hosono,
Keigo Nitadori, Takayuki Muranushi, Daisuke Namekata
Junichiro Makino and many others

*xkkokokkk FDPS has successfully begun. kokkkkkx
./result/t-de.dat
Number of processes: 1

Number of threads per process: 1
(Cooo)

,/

gbobooobuogbobooguogobbooobbooobooobbuoooboogbn

00O 0O energy error U 0O 00O O

1x1030000000000000000

/rtime: 9.5000000 energy error: -3.804653e-03 h
time: 9.6250000 energy error: -3.971175e-03
time: 9.7500000 energy error: -3.822343e-03
time: 9.8750000 energy error: -3.884310e-03

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

O000D0000 Phantom-GRAPEO O OO OO Oenergy error 000000000 OOODO

2.2.1.24 0O0O0OO0ODO

000000 result000000000O0O0ODODO7000*dat”0000000O*0 000
opbobOoboboobobobooobobobo1gboboobob Ib,0bobon
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5F time=0 - time=3 -

g 12:

O000az,y, 00000002,y 0000000000

0000000000000 102400000000 (003)0000000000000
0000000000000 00000000000090000 »y000000000O
000000000000

$ gnuplot
$ set size square
$ plot [-5:5][-5:5]"result/0009.dat" using 3:4

gbobodgbbooodgbbobboooboobbuooobooobbuoobboogbn
00000000000 (0 mo0)o

2.2.1.3 Phantom-GRAPE O OO

O0O0D00000D0O00D0 Phantom-GRAPEODODOOOOOOOOOOOOOOODO
0000000000 Phantom-GRAPEOOOODOOODOOODODOOOOOOOOODOO
Phantom-GRAPEO 00 00 0 0 0 Ofdps/FDPS2.0/src/phantom_grape x86/G5/newton/1libpgh/
O000000000000D00O000000DOO0000000000 sample/nbody/O
ODoOoooooood
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$ cd ../../src/phantom_grape_x86/G5/newton/1ibpgs/
$ make

gubobobobouboubobbiooboubobbOMakefiled 00O DO O OMakefile
H

[#use_phantom_grape_x86 = yes ]

gooboooobbboooboboboooobbbuooono
OO000000ooooooboooooboooooooboboooboooooooon rsqrt:

MSE=."00000000000000000O00DO0DOOO
~
oo
xxxxkkkk FDPS has successfully begun. skkkkkkk
./result/t-de.dat
Number of processes: 1
Number of threads per process: 1
rsqrt: MSE = 1.158186e-04, Bias = 8.375360e-08
oo
J

2.2.1.4 OpenMP/MPI0O OO

OpenMP O MPIODOODOOOOODOODOODODOODOO
gbhobuabodbobogboobobbobobobobooogboboobobon
OO00OO0DbO0o0o0ooonD openMPOODOOOODOODO

[$ sbatch runOMP.sh ]

Obo0buodbbooboobibUsquene0 0000000000000 O0OO0DOO
obooooboooo

JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
200402 d006h nbody uleo0016 PD 0:00 1 (None)

gbbobuoodgobbbooogbbbuooaooboo

($ scancel JOBID ]

JOBIDOOO squeue 0000000 OODO JOBIDODOOODOO (0DODOOOMO200402)0
gbbboooobbbduodiobD stdout.log U OoOuooooooog

e OpenMP O OODOODOO

— Makefile O OO

13



«* 000 ccO OpenMPO OO C++00000O00O0DOOODODODOOOO
goboobouooooboo

* “CFLAGS += -DPARTICLE_SIMULATOR_THREAD PARALLEL” [J “CFLAGS += -fopenmp”
2200000000000t uuobobobood-fopenmp U O
goboboooobbobodd

— makeJUOOOOOOOOO

— sbatch runOMP.sh 00O 0O0O00O0OOODOO0OOOODOOOOstdout.logd OO
gooobooooooooboon

This is a sample program of N-body simulation on FDPS! A
Number of processes: 1
Number of threads per process: 4
time: 0.0000000 energy error: —-0.000000e+00
oo
- /

UO0000ODOOONumber of threads per process: 400000000000
4A00000000Db00bOO0oDObOobDbOOobDOoOobDOon

e OpenMP O MPIODOOODOOOO

— Makefile O [
« JO00OccO MPIOODO C++0000000000O00O00O00OOOODOOOO
mpicCO O OO

% “CFLAGS += -DPARTICLE SIMULATOR _THREAD PARALLEL” [] “CFLAGS += -fopenmp”
g2000b000bbooboboobboobboubbdn -fopenmp U O
gogouooboobobboond

x “CFLAGS += -DPARTICLE SIMULATOR MPI PARALLEL" 0O ODOOOODODO
gdd

— makeJUOOOUOOOOOO

— sbatch runMPI.sh O OO O0O0O0O0O0OO0DOO0OOOODOOOOstdout.log OO
OO0oDO0DoDOoooooooood

This is a sample program of N-body simulation on FDPS! A
Number of processes: 2
Number of threads per process: 4
time: 0.0000000 energy error: -0.000000e+00
oo
j

Number of processes: 200000000000 0O00O0O0200004000
gboboboboboobooobooobooboon
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2,22 SpHOOOOOOODOOO
2221 00O

OOoooosSspHOOOOOOODODOOOODODOOOOOODOOODOOOOODODOOOOO
gobobbbodgoouooooboobbbdoooobobbboooooooboooo
OOooooobobobooooobOo openMPO MPIOODDOOODOODOOOOODOODO
goo

2,222 0000000

O0O000000O0O00Doogoooo
e 10D OODO fdps/FDPS2.0/sample/nbodysph U U [

make O O O

gooogd

goooo

OpenMP/MPIO OO (00O000)

22221 00000000

000000 £fdps/FDPS2.0/sample/nbodysph 0 0 OO0 O OO OO

2.2.2.2.2 makeO OO

make OO OOOO0ODOO0O

2.2.2.2.5 0O0OOODO

goobobobogobboobbogobboobuoooboobboooboboobn
gbboboodgbobobooad

[$ ./sph.out ]

gbbobuoooobbbouoobobbboooobboboooobbboooon
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(0o

//

time = 7.6861124696015781e-01, dt = 3.5727841270539857e-03
step = 88

//

9.9999999999997635e-01
6.6872858041836647e-01
9.7700092080239072e-04
9.7700092080317243e-04
9.7700092080318761e-04
xxxxkkkk FDPS has successfully finished. kkkkkkk

N J

2.2.2.2.4 0O0OOODO

000000 result 0000000000000 0O0OOOOOO700*.dat”(* 0000
000)0000000000000000O0OO000ooooooooDOoOo 10ooOo
OooooIbobooboooodb x,y, 2 000000 z,y, z00000000O0OO0
O0O00Do0ooooooon

O000000 Evrard sphere 000000000 0O0OOOO0OOOOODOO »DO0ODO
OO0 logscale DD ODODOOOODOO

$ gnuplot
$ set logscale
$ plot "result/0040.dat" using (sqrt($3**2 + $4**2 + $5x%2)):9

gboboboogobobbodm@oboggooood

2.2.2.3 OpenMP/MPI0O OO

OpenMPO MPIOOODOOODOOODODODODO
e OpenMPOOODOODODO

— Makefile O OO

* 000 ccO OpenMPOOD C+4+000000000O

* “CFLAGS += -DPARTICLE_SIMULATOR_THREAD PARALLEL” [J “CFLAGS += -fopenmp”
g20pbboboobbddoobuuoooouuobobobibd-fopenmp U O
godoooobobboon

— make U OOOOOODOO
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100

"result/0040,dat” u [sqrt(S3*2esareoegbre))e  +

10} ,

01

0,01
0,0001 0,001 0,01 0,1 1

g 13:

— sbatch runOMP.sh 00000000000 ODOODOODOODO Ostdout.logO OO
OO0oDooDOoDooooooon

This is a sample program of Smoothed Particle Hydrodynamics on FDPS!
# of proc is 1
# of thread is 4
//
setup. ..

time = 0.0000000000000000e+00, dt = 8.5419983049046022e-02
//
oo

e OpenMP O MPIODOOOOODOO

— Makefile O OO

* 000 ccO MPIOOO C++0000000O0O0OO

* “CFLAGS += -DPARTICLE_SIMULATOR_THREAD PARALLEL” [J “CFLAGS += -fopenmp”
g0t unboibibd-fopenmp U O
ggooooooboboond

* “CFLAGS += -DPARTICLE_SIMULATOR MPI PARALLEL" 00 0OOOOOOODO
gdd

— makeJUOOODOOOOO

— sbatch runMPI.shO OO O O0OO00O0O00O0OOO0DOOODOOstdout.logh OO
gobobooooboboood
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This is a sample program of Smoothed Particle Hydrodynamics on FD}

# of proc is 2
# of thread is 4

//

setup. .

time

time

0.0000000000000000e+00, dt
0.0000000000000000e+00, dt

//

(oo

8.5419983049046022e-02
8.5419983049046022e-02

PS!
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