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1 #{H
1.1 B CHELHAEMTERIT T 2%E

https://github.com/FDPS/FDPS H* 5 FDPS Dz XV v u—RL, if&R71 L7
YD FCMET 5, ZHIZLk->TT 4L 27 Y FDPS-master D3R5,
UTROHFEOWNWTNMATFEFDPS O N—Ya v E2EETE 5,

o 7T UYMNS
1. V=741 b https://github.com/FDPS/FDPS C”"Download ZIP" % 7 ) w2 L,
7 7 4 )V FDPS-master.zip X 7 I — K
2. FDPS 2B L 72T+ L7 NV ICBEIL, [EHE 7 7 1 V% B

e IXVRIA UMD

— Subversion ZfHWA5E : LFOaAY Y RE2EFTTHET 4L 27 MY trunk D F
% Subversion LV RY MY & ULTHHTE 5

$ svn co --depth empty https://github.com/FDPS/FDPS
$ cd FDPS

$ svn up trunk

~- Git 2V a5GE  MFOIXY PRS2 IV Y b T4 LI bVIZT 4 L
7 8) FDPSHHTE, FOTFEGitOL R M) LTHHTE S

[ﬂ; git clone git://github.com/FDPS/FDPS.git ]

UFTE, 7914 v oXxyvua—RNUgE%28E 0L, 7«41 2 MY FDPS-master
RHBT14LT M) DKHETE fdps & T 5,

2 FEERF

FEEHTIFH>Z &k, FDPS #ffio CHEINAZENNWKY I 2L -3y aT— & SPH
VIalb—Yavad—RNEfHTEILTHE, RMICEINKEKY IaLb—Yarva—FR,
WIZSPHY I al—Yayva— RT3,

BB, FEHOBRIZ Makefile ZEFH L., TV NA IV UETE WS EEEMENTIH, Z
ZTHEREURLSTEARSBRVDIE, Makefile Z#RE LT TIEET 7 7 1 ILOBERK I
ThhBwe WS 22 Thd, ZOHE, EBALHIBMES 72T 7 7 1 )V %2 BH/RINIZ “3
rm ./nbody.out” METHIMLENDH D, INEEN/2E. Imake: ‘nbody.out’ 15
FHEATY] &5,


https://github.com/FDPS/FDPS

21 EANEKYZIalL—Y3vd—NR

ZZTE BEAINKYIalL—raya— RTOcold collapse &, WiFEEM L. OpenMP
ZHWGFIEHREEEE. OpenMP + MPI % FH\W 72 Wi FIFHEERE D 3 D Ti7 5, MPI I%, B
BN IXAT S,

2.1.1 BE

TITIE, ABINEEANKYIaAL—Yavya—R2HEHNALTALDS, Z0a—FR
X, EANZHRROI-NVRNITT2A%2HET S, ZOHTETHFH>Z &I, YU T7NVa—FK
DAV INEFET, BTREEROMTTH D, IRIZTY 7I)VT— K% Phantom-GRAPE
ZRAHWCEH#ML T, ZOREI ZMEREL XS5, 52 OpenMP > MPI ZF|FHL T, X561
a— RNE2E#lbd 5,

2.1.2 YY7J)3a—NR
LNFRDOFNETAI—-RE2HHTE 5,

e 71 L2 VY fdps/FDPS-master/sample/fortran/nbody (ZF &)

make % F1T

VaTdo¥A
ks B D fiA AT

OpenMP/MPI DR (4 72 a V)

2.1.2.1 Tq4L I N)REE

74 L2 &V fdps/FDPS-master/sample/fortran/nbody (Z¥H T 5,

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

2.1.2.2 Makefile #R& (2022 FIIHE

Makefile ZfHE L. -std=c++11 IZR>TWVWB E T A% std=c++17T IZEZELTRFI W,

7P, Ct+ IV TON—T 3 UDEFITHWGE (B AL CentOS 7 2R HF DL
B TOF T avPFELBRWI DD Y £9, ZO5E. HiLwA—Ta e
WZLUT R,



2.1.2.3 make DE1T

make A~¥ YV K&2FETT 5,

e )

2.1.2.4 FTEDOFET

ETR A VRIIT 4 TRITTHAEZFGTT S, ZHid, BRI NI G771 VD4
HiZ 2D FFTT L,

[$ ./nbody . out ]

ELKYaTd»irdse, BMEALNORZIZIILATO LS RursPliiahdidd T
» %, energy error (ZAERET 1 x 1072 DA =X —I1ZILFE > TWIUT LW,

[time: 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. *¥¥kkkkxk )

7272 U, #3895 Phantom-GRAPE ZH\\ /2154, energy error BUEIZE D2 D THEET 5,

2.1.2.5 {EROERM

T4 L2 NV result IZR 042 1 L7277 7 4 )V snap000zz-prc000yy.dat” 23T & T\
B xzy yy lEWTNE 0 MO I NABET, wiE IR Z, BEIIMPID T v 7 &S (FIX
FITOLGEITIIBT 0L xD)2RT, HAOT7 74V T7+—<v MI1FIHDSEICK T
ID, NiFDE&E, MEDx, y, 2 BEE, KTz, yz i FROEETH 5,

ZZTEITLZDIE, KT 10242 5702 —kREK CERE3) Da—IV KI5 T X TH 5,
AV RIAY ETURO I Y R2FETTE, FEZ9ITBT 5 oy FHITHE L -k T
DiERBZENTES,

$ gnuplot
$ plot "result/snap00009-proc00000.dat" using 3:4

fORA DR Foi%E 7oy b5 e, —BRERVIUCGEICIEL., T0®%b > —EiFRT %
HrER2ZNTE S (KDSR),



2.1.3 Phantom-GRAPE OF|FH

PUF Tk, MHEMFHERIC Phantom-GRAPE 25 5 &2 oW T, @ik 5, 2D
H. =P =13 £ 9% Phantom-GRAPE H D Makefile % FIHERE (T2 31 5
FE)IZADETHEYIZEE T ZHEDRDH S, SEfES Phantom-GRAPE ©Y — 23— R,
fdps/FDPS-master/src/phantom_grape x86/G5/newton/1ibpgs/ A NIZFET 5D T, %
ZETHEIL., Makefile ZiWtEd %, LANIE. BifE sample/fortran/nbody/IZJ&E 5 5E D
BITH%,

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

LMK D726, JTTDOT 4+ L7 MIIZRS (Vv 73— RMUlD Makefile THEKIZ
Phantom-GRAPE 714 77 U 2 I R T EHEITR>TWVWAHDT, ZITAVNRAILT HM4%
IR W), IRIT, Makefile DIEIE%AT D, Makefile D 3417 HIZ Phantom-GRAPE % {#H
TENEPERELTVDAL Y FHRFELTND, ZOALYFIET 74NV MTIEaAy
FT7 O REINTWEEZD, AFOXSIZLTIAAY T Y N2fRd 5,

[use_phant om_grape_x86 = yes ]

HIZ AN ENE, PEDFELT - T O FIHIXFEMTH 5, FEITERLITIRDO LS




BRFERMVINIE, EULSEGFVRTETND,

xxxxkkkk FDPS has successfully begun. skkkkkkk

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

rsqrt: MSE = 1.158186e-04, Bias = 8.375360e-08
(UF AR
-

2.1.4 PIKG OFIFH

IR TIE, PIKG CTHEBRINZMEEAGFEN -2V EFES>HEIZOWTEHRT S, £T
Makefile DIEIEZ 1T S, Makefile D 35 17HIZ PIKG Z{FH T 2GR E2HRELTWVWSE A
AVFPFHELTWVWDE, TZOALYFIETIAINVBPTIRIAV N T REINTWVWEZH, B
TOEIIZLTIRAY T Y N 2MIRT S,

[use_pikg_x86 = yes )

make % AT UMEHIZ O v 8 L@ IE. DIBEDFELT - N O FIHIZFRMTH 5,

2.1.5 OpenMP/MPI OFIH
OpenMP X MPI ZfIH$ 2 55 IZ DWW T FIZEER T 5,

e OpenMP DA DGE

— Makefile Dt

*x Y2 W FC, CXX 12, ZNZ N OpenMP M Fortran, C4++3 > 731 J %A%
AT B,

* “FCFLAGS += -DPARTICLE_SIMULATOR_THREAD_PARALLEL —fopenmp”O)ffJ)i
AV NTUNENT

* “CXXFLAGS += -DPARTICLE_SIMULATOR_THREAD_PARALLEL —fopenmp”o)ffOD
AT NEANT

—  BRFEZS OMP_NUM_THREADS OfEZ R L7ZWA Ly REUZ T 5, FIHEREAS Linux
HHWVIE UNIX T, Yz )d bash DGE. ALy FEZE 4I1IZKET AIZIXLAT
L1735,

(:$ export OMP_NUM_THREADS = 4 :)




— make IV YV REFETT A,
— EFAERVVTLI-ROEELEUTH S,

~
€19

k%% FDPS has successfully begun. skkkkkkk

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

(LANAIS)
- J

# of thread is 4 EHR/RINTWVWSE, ZNT, 4 AL v RTOINHEFEI FTHI
TWAEHEPHRTE -,

e OpenMP & MPI O [EHfd#i fH DG &

— Makefile DRt

x ¥ZHFC, CXXIZ, ZNZE N MPILXNG®D Fortran, C++3 31 72 AT 5,

* “FCFLAGS += -DPARTICLE_SIMULATOR_THREAD_PARALLEL -fopenmp” D70 I
AVENTTNENT

% “CXXFLAGS += -DPARTICLE_SIMULATOR_THREAD_PARALLEL -fopenmp”’ DfTMD
IAYNT T NEAT

% “FCFLAGS += -DPARTICLE_SIMULATOR_MPI PARALLEL” DfTMD I AV N7 7 b

4T
* “CXXFLAGS += -DPARTICLE_SIMULATOR MPI PARALLEL” D7D X Y b7 7
~ &Y

— BRBEZA OMP_NUM_THREADS DfEZ{FHAL7-WA L v REIZERET 5,
— make AV Y NZ2FEITT 5,

— YAT LD MPIBEOGETHETT S, (BlAIX. mpirun -np 2 ./nbody.out) iE
UL EfFENGE, MTFDESIZRRINZIITTH S,

- D
()

*kkkkkxk FDPS has successfully begun. xkkkkkxx

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

(LA
\_




# of processes is 2, # of thread is 2 L RRINTHH, 2 7HELA2 A
Ly R TOWMFFHREPITONT WS HLPHERR T E 72,

22 SPH>IalL—Y3>vad—K
2.2.1 #HE

ZZTW. SPHYIab—Yaya—Rz2h»d, HEINTWS I— NiE, HEEEM
FBOHEZITY, ZOHITETHFOIZ &I, YU TILa—FRDary 1) )Le&FEF, BTk~
RO TH D, HEIZ OpenMP ® MPI Z2FHL T, ¥5i1I2a— N2 @E#ELT 5,

222 YYFII—FR
UTFOFHTAI - REZMHATE D,

e 71 L2 1V fdps/FDPS-master/sample/fortran/sph (Zf5H)

make % F{T
vaTdoHEA
HE R DM

OpenMP/MPI DFIfH (F 7+ 3 v)

2.2.21 T4LZKN)BE

74 L2 &V fdps/FDPS-master/sample/fortran/sph (ZHHT 5,

2.2.2.2 Makefile fR% (2022 FlILE

Makefile Z#HEE L. -std=c++11 1272 >TW 5 2: A% -std=cH++17T IZEHELTFE W,

BB, C++ AUNA TON=Y a3 YDIEHITENGE (FIAI1X CentOS 7 %2 FHH DY
B TOX TV aUDFHELBNZ LD Y i@“o ZOEE. LWAN—Y 3 v %R ARE
WIZUT R,

2.2.2.3 make DEIT

make I~ v R &2HETT 5,



2.2.2.4 ETEDOET

ETR A VRI I T4 TRITTHAEZFEGTT S, Zid, BRI NLFE T 771V D4
HiZ T DE EFITINIEI,

[$ ./sph.out ]

ELS Y T 7T 5 &, MMEARNORBICIZUTO LS R /3l S ha izt
b5,

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

2.2.2.5 {EROERM

T4V M) result iZ7 7 A VAHEIINT WS, 77 A )L%IX"snap000zz-proc00yy.dat”
Lo TWVWD, xz, yy X 0D INBI T, FIEIRLZ, BEVPMPID T V7 HKFER
T, BT 7ANVT7 =<y MI1FIEHPSIEHIZK 7O ID, KTOE=E, fiED x, y, 2 B
BE, KT D,y 2 BAMOEE, BE, NBZxL¥— EITH5,

UFOa<y ReFETTE B o MBS EoXBMESRI N5,

$ gnuplot
> plot "result/snap0040-proc00000.dat" using 3:9 w p

ELWERR ST, MR D& S 22T 5,

2.2.3 OpenMP/MPI OFIH
OpenMP > MPI 2 #9556 &2 LA FITR T,
e OpenMP O AffiHDIGE

— Makefile OfitE



11 T T
*snap00040-proc0D000.dat” u 3.9 '+
+ %
+ +
+ +
+ +
09 L .
+ +
08 L + +
+ +
e L 4
+ +
0.7 |- ¥ 1
+ +
+_H.++ +++++
06 ¥ ¥
+ +
+ +
05 L L L . L T 1 SR I S
0 01 02 03 04 05 06 07 08 09 1

2:
* ¥ Z W FC, CXXIZ, ZNZ 1 OpenMP X ®d Fortran, C++3 >3 1 T %X

NER

* “FCFLAGS += -DPARTICLE_SIMULATOR_THREAD_PARALLEL -fopenmp” (DT I
AV NT T NENT
% “CXXFLAGS += -DPARTICLE_SIMULATOR_THREAD_PARALLEL -fopenmp” D17

IAVNT T NENT
ERIEZ 4 OMP_NUM_THREADS DfEZ{FHL7-WAL v REIZT 5,

make I~V K2 ETT 5,
VYUTNA—=KREREUXDIZETT S, EULLSETFINEZGE. LFD X 512K
\

MREINDIETTH D,

/
k%% FDPS has successfully begun. skkkkkkk

Paralleization infomation:
# of processes is 1
# of thread is 2
%

N\
e OpenMP & MPI O [EI# D54
* ¥ UWFC, CXXIZ, ZNZE N MPIXo®dD Fortran, C++3 81 72K AT 5

— Makefile DfFtE
* “FCFLAGS += -DPARTICLE_SIMULATOR_THREAD PARALLEL -fopenmp”’ Df7(D 3

AV NT T NEANT
10



% “CXXFLAGS += -DPARTICLE_SIMULATOR_THREAD_PARALLEL -fopenmp” D17
XY RNT DU MEAT

% “FCFLAGS += -DPARTICLE_SIMULATOR _MPI PARALLEL” {7 I AV N7 7 b
A

% “CXXFLAGS += -DPARTICLE_SIMULATOR MPI_PARALLEL” D7D X Y b7 ¥
h&HT

—  BRBEZ OMP_NUM_THREADS DfEZ{FHL7-WAL v REIZT 5,
— make AV Y R2FEITT 5,

VAT LD MPI BBEOMWGITHE > THEITT S5, ELSEFINLGE, BT
DEIIZRKRINZIZTTTH 2,

e

~
k%% FDPS has successfully begun. skkkkkkk
Paralleization infomation:
# of processes is 2
# of thread is 2
J
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