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F—F &R

§1.1 EMREFITIHENRSEE N

§1.1.1 {HALIRSR RN 7EELEM

CPU

Primary Cache

Secondary Cache

Main Memory

§1.1.2 Cache FHIXIEFIERERIF N
Bl 1.1 FEME IR F R RVEIRNF A2 7 M 0 R

n
Cij = E ai,kbk’j i,j = 1,. ..,n
k=1

DO J=1,N
DO I=1,N
C(I1,J) = 0.D0
ENDDO
ENDDO
DO I=1,N
DO J=1,N
DO K=1,N
C(I,J) = C(I,J) + A(I,K) * B(K,J)
ENDDO
ENDDO
ENDDO

$eMEsf k4] 1: [matmul/matmulo.ma])
4 k24 2: [matmul/matmul.f]

§1.1.3 HZERXEFE SMP EFHITiHEN

o NFRZALEELS (Symmetric Multi-Processors), B LN AFALBESS (Shared Memory Processors).
o ZAMMLIR AR RGBT X RILE A s 2 A WA

o AR I fAT 5, a4 7.

o WAl RGN IR, HBE KD AL B (— L),

o JEATHFE 7 2 W H R OpenMP, A FW EA%# (MPI/PVM) J HPF.



o REHLA: SGI Power Challenge: [01-chall.sh] , Sun E10000, ey

CPU CPU CPU
T — .. T
Cache Cache Cache

| System Bus or Crossbar |

Memory | Memory

§1.1.4 HHRAKNE MPP BEHFITiHEN
e Massively Parallel Processors i K
o Ji5 o KB AT JR 0 P A7 I VA5 45 sl ik v T 2R 90 D) 4 BG4 T ) Js PRI FEAT AL 3 R 4
o MPP R4 ARG ML IE T HA FF G Fh &5 (W tree, mesh, torus, hypercube).

Node |— Node |—{ Node j|—| Node
| | | |
Node |— Node |—{ Node j—| Node
| | | |
Node |— Node |—{ Node j—| Node
| | | |
Node |— Node |—{ Node j|—| Node

§1.1.5 DSM ZFHITiHEH

DA ILEE N A7 Distributed Shared Memory
o ZAWHL F HATINT A AE I AR BT, I e T Y 2 IR AE .
o AR AR N ICEAAEIFAT L.
o tHFRA NUMA 4544 (NonUniform Memory Access).
o AN[E] Ak LB G A] P A PR S R R R AR A/ A S B
o HATHL SMP RUMTHLEELF AT 4 e (8L 100 4 CPU).
o fREHLAL: SGI Origin 2000/3000.

§1.1.6 SMP/DSM # &%

o F5Z 4 SMP 5l DSM FFAT HLIE ik F I X 28 32 42 1717 J%..
o AT E WA PERE I AT HLN 2 S IXFh 45 4.



§1.1.7 {#l/ TAERAN B

o WHLHLEE (PC cluster, X.FK A Beowulf cluster), T AEuiHLEE (NOW, Network Of Workstations):
IR 1) 22 5 LB AR A — & IRAT VR SL. H AT S R 2847 LUK (100Mbps), ATM
(155/622Mbps), Myrinet (1.2Gbps, http://www.myricom.com).

o TG T P AL T RS (ZIREEAAALRELS).

o ARFEHUIE b B4t FH (R TL 2R ATy [ ) 2R 0 S g 24 A

o ARIEHUIE I 7 XA o0l L ARSNGB, i Fr iz L & 1 T TR T

o TN/ TAESEHURE AL RUR MRS (0 B L BB R G, (AR A AT R 52 ) 2% e 4 TR T 2.

B DUIE 1) R G B T2 AR B PERe s . AT RT R IAEE . RAMRSE, Tl TAE
L RG] LUA R 5 R MPP R4 —FE R4 R

Compute Compute
node — node
Compute [O O ,’J_ T_ Compute
node = i node
Compute [0 O I’J= l— Compute
node = HE=| node
E B EEEEERN
Compute [O g 7 — - op] C t
I :J_ Sotiah i—— “°™r
node — ——=1 node

E E
L

Service Service Service

1/0 dev.

node node node

§1.1.8 TOP500

TOP500 Supercomputer Sites: [http://netlib.amss.ac.cn/benchmark/top500.html]

§1.2 FiTHRIZRN

§1.2.1 BIFITEFIHIT
o 7E SMP K& DSM JFATHL b4 RS BAT— @ X H P REFP (C/Fortran) HEAT H 3N AT ALY
Re ), (AN TEN LT (B fs R A TIEIAE) DOk BIBAL M AT R0, AT 24T
SHEIREAT (ARLRETFAT).
o TEA AT NAFIATHL B ol H St A 39047 TR, FEUKEE N TS AT



FAT SR MBI AT RE I G S8k BRI ORI AT oSN 14 3 2.

§1.2.2 OpenMP

FEHAT R IR TE AU RTIE AR (045 650, & R4 R G20 BT XA BEA T AT 1

175 B DA B/ SR B A G 56 R G o 1 77 SO A SR AT 1k

EERT SMP & DSM BUfIFAT R 48 IAER R RS L5 MPP R

HH A ARG B BIFAT I D REAE .

WAL BBIAT TR, EATT R 465 K R B it AT 0 M, SR B 3l A& 2/ OpenMP
).

OpenMP R KU 2% > R AT FAFN 5 5, AR 2215 B0 AN BN S A7 S0E MR MO IR sl Bk
e HIE A — R E INLAY, Jf HRE R BT R 6 A I S A 7 5 5 (R AT R
X8 BAT SRR AT S A T SR R R S e v S B A B R R Sk sk
WIATHE.

OpenMP #2/ % 45]: 4EM4E: [matmul/matmul-omp.f]

§1.2.3 DSM RIZHER

HEAER AT B P b I R BCRAE P2 1 K7 S S DAL EA 1] AT RS E
WL ZER DSM IATREFP P63 S A — S LR IR SRS 3 A7 — SR T 4.
ZF: http://lssc.cc.ac. cn/Parallel-programming/ /& &44/jiajia. ppt

At DSM A% EA|:  JiaJia: [http://www.ict.ac.cn/chpc/chinese/fieldl.htm]

§1.2.4 =148t Fortran: HPF

ST HR AT g AE S, B Pl FR I R s g 1 R GOK I o A B AR B B SRR
SR B 53 AT A DU A AT R

T FEf 7] Fortran 90/95.

AT G REAHGT 7 B, R IFATRE P — 3L

AT SMP/DSM/MPP /cluster & 4.

T Bk SUE IAT IS AR P R W AN v, R IR RRAR R FE AR T i F (9 9 128 R 48 S
PG RGN T AR, T L AR HPF G e A R etk sem 1 F27 (1) nl B A 1.

HPF #2552 4): 4B : [matmul/matmul-hpf.f]

§1.2.5 HEMEBEFITHREEN

AT i — ST AT A HERE A pl. R ) 3 3 AH B A6 SR S e A k.

ALY BRI AT R AT IR T R iR R 2 g ey Nz — IR LTI R S
TR (n—28 HPF 2 1%4%) R RE 7 5 A sl %8 AT RE PP R S BLIFAT

I BAL - 54 PVM (Parallel Virtual Machine) A1 MPI (Message Passing Interface).
FEFIEAIPELS, FH PVM 8L MPT % 5 (RS o] AEAE AT AT TS0 Bisdy

REMG I BRI AT 208K, BATIRBF I AT Je k.

s FRFP O 9 ) 5 U BU R R A, VR 221 00N 20 R L R A ORI ksl



§1.3 Unix ZFFEE N

§1.3.1 Unix FEANRERS
o Yt 1 i H i A S 2 B, 0 D B A P i - B S B L B
o C guifds: cc, gcc (GNU C) 4.
e Fortran 4ii¥#%: £77, fc, g77 (GNU Fortran), £90 (Fortran 90) 5§
] H man.%?%%fffﬁ%zﬂﬂ,ﬁﬂzman cc, man f77 Alp s
AT
% cc [options] files [options]
% £77 [options] files [options]
SRRt SCAE I A4 g :
o C YA . c;
o Fortran 77 JFACTY: . £;
o i ALELI] Fortran JHACHY: . F;

o Fortran 90 J54tHS: . £90;

o CH+ JEACHD: . c++, .C, .cpp, .cc, .cxx;

o LgwftiL:.s, .S;

o HFRIAF: . o;

o E!biiﬁ::.a;

o HEE: so;
o i ATILIN:

o —cr HUGndE, AEERE, RIHAN Lo U

o -o filename: TREHIH X4, AN *.0, a.out 5§

o ~Ipath: $&5€ (BGIN) WEICHF (4 *.n) MR H .

o ~Lpath: $57E (BGIN) FESCAFHIHER H .

o ~lname: SPEAF 1ibname.a HEFE.

o EALITIE: -0, -01, -02, -03, ZEZE.

o HFRESHEEW A4 AT 5HE R (HTREFHIRK): -
o fi:

o £77 -02 -o prog filel.f file2.c file3.o file4.a

o f77 -c file.f
f77 -o out file.o

o £f77 -c -I/usr/local/mpi/include file.f
£77 -o prog -L/usr/local/mpi/lib file.o -lmpi (ST
£f77 -o prog file.o /usr/local/mpi/lib/libmpi.a)



§1.3.2 SLHTIEA make

o B
make [-f Makefile] [options] [target [target ...]]
b - EIZE e S SO 4 (TTFR Makefile SCHF), G288 H 2410 H 5 N Makefile B
makefile M fF. target F LSRN HAR (£ Makefile 1€ ), M 21T AL H target
i make JU/E K Makefile " SIS —AN H bR, AT HIAECE FH 1) iy AT IE AT N i — 44
-f 44 $RE Makefile SCfF44.
-n: HU R AT I A & R ARAT AT
-p: o U A ERELIN) & 72, FH T X6 Makefile [,
o JHid Makefile SUAFE 4 3CAFZ T RIHOIC 2 B AL BE &, 5 R 37 JT A I A v 1K) 2 195 4
.
. &if_ﬂi%ﬁdﬂlﬂE‘J@iU\ﬁ%E’Jiﬁi?ﬂjﬁ%&iﬁ:ﬂkﬂﬂlﬁﬂlﬂﬁﬁﬁtﬂ BB SRR IR R4 .,
£, .F, .o, .a, .h, 2555 Pl LUERN . SUFFIXES: HARE SUHH Y R4,
o LA
B AT AR BT %
<tab> 4L 344~

(E
prog: filel.f file2.f file3.c
£77 -02 -o prog filel.f file2.f file3.c
A SOl i H s (prog) ANFEAE, BE AR — MK % (filel. £, file2.£, file3.c) L H
BT, WIPAAT 45 i 4.
o LEXN:
SRC=filel.f file2.f file3.c
prog: $(SRC)
£77 -02 -o prog $(SRC)
A e n] LAAE Makefile H 4 2248, 40 $ (HOME) .
o HHTIE I
o s0: {8 FFR% (LB prog)
o $<: Hi AN R (LB A filel . f)
o $~: M G4 (LB filel . f file2.f file3.c)
o $7: AFRELL HARFT I R4
o $x: MIZERAF b, RERA T A U 5
o [RZCHN:
prog: filel.o file2.0 file3.o
£77 -02 -o prog $7

cc -02 -c $*.c

£77 -02 -c $*.f



Makefile 5 4]: [numbering/Makefilel

§1.4 HEMRBHETE MPI

o th At F T . RHITABURF I B AL 0 — N AR g R br i, UE S JFAT N T R P ) B v
et A mak. GRS e H sl I AT T 2, 2 A OFAT RS &
o MPI Friflrbe ST —2H pR 0 13- R0 R (W) R JE A% . 3 6 R B i B ARSI 5 o SEHL) T
BRHIT 1T 58 B
o BRA%) TAERALH) MPL RGe4h, L8k, RHIHET THRAETT & % 2t (B H] MPT R4, Hrbi ¥4
A
o MPICH (http://www.mcs.anl.gov/mpi/mpich)
o LAM MPI (http://www.lam-mpi.org/)
EATERAAIEACHS, JE SR H T4 R 7 AT UH R GE (AR U AR RS HLRE). SEBr BVF2
J R MPT R4 A LE MPICH (KRS A4k A2 1.
o MPI 25—/ MFRUE MPT 1.0 - 1994 “EHEH . Fe AR HE R 2.0 i, T 1998 FEHEH.

§1.4.1 MPI BFHHIFSIET
o MPI F2F (14

% mpicc -02 -o mpiprog mpisrc.c

% mpif77 -02 -o mpiprog mpisrcl.c mpisrc2.f
o MPI FE/FIRIEAT:

% mpirun -np 4 mpiprog
e MPI C #2/5 % #): [cpi.c)
e MPI Fortran #2/5%%): [pi3.f]

§1.4.2 F|FH MPICH #iI MPI BFEHF % 5iBXINE

MPICH »& H #i & himAT i % 9% MPT R4, &3 F LT A Unix & Windows 9x/NT g, 1R
W T AR A QK MPT R P IRIAE. @A Linux J5 T %58 MPICH MITE 4> MPI
FEF> BT R IR A5
e mpich.tar.gz [) F#&: http://www.mcs.anl.gov/mpi/mpich/ B,
ftp://1lsec.cc.ac.cn/pub/mpich, HRTEHIRA A MPICH2-1.0.5.
o fi#tJT MPICH J5ACHS:
% tar xzpvf mpich.tar.gz
%
% gzip -dc mpich2-1.0.5p4.tar.gz | tar xpvf -
By
% gzip -d mpich2-1.0.5p4.tar.gz
% tar xpvf mpich2-1.0.5p4.tar
JETF)G, doc T+ H k& MPICH 225Ut WY KA I Ui .



o ML . 4ii¥F MPICH:
% cd mpich2-1.0.5p4 (Eicd mpich2-1.0.5p4)
% ./configure -prefix=/usr/local/mpi
% make
o (EFNL_EGiEAT ] S
% cd examples/basic
% ../../bin/mpdboot
% ../../bin/mpicc -o cpi cpi.c
% ../../bin/mpirun -np 1 cpi
% ../../bin/mpirun -np 2 cpi
TEIEAT Bl 2 Z BiN AT 3 RGP 1) rsh JIjRSS, AL A A =/ . rhosts BY /etc/hosts.equiv
ST AFAE T B RS AL N, 2SO AAAE B A B S AP ERLA 1 w7 e
SO HL (80) AR IMAABL N4 . AW EIR S — %A 2447 /12 permission denied fiiR%.
o LUBH ' G407t H X mpich2-1.0.5p4 Ni&fT:
# make install
¥ MPICH %253 H % /usr/local/mpi I, DMEHEH P WaEe . 4R 5 nl EUIIER
mpich2-1.0.5p4 H3k.
o /1] C shell BT NAZAESCA ~/ . cshre HIIA:
setenv PATH ${PATH}:/usr/local/mpi/bin
setenv MANPATH ${MANPATH}:/usr/local/mpi/man
1§} Bourne shell [ NAZAESCHF =/ . profile HIIA
PATH=${PATH}: /usr/local/mpi/bin
export PATH
MANPATH=${MANPATH}: /usr/local/mpi/man
export MANPATH
PIME T DL E AT /usr/local/mpi/bin A4 (mpif77, mpicc, mpirun %6%%5), DA man iy
A KAFE) MPT b8 28 ] T



E—E MPI EitEN

§2.1 T MPI fR/ER PS XX#

MPI 1.1/2.0 XA%: [http://www.mpi-forum.org/]
MPI 2.0 [1J PostScript SCAGH KA MPI 1.2/2.0 MGG INIT A 2%, NZgh A MPT 1.1 [ S04 B 2.

§2.2 —YEZiFASHE

BEFEE5RE 01X BYA 5 AR DO AR IR ARS . wT AT ARRDAE, T2 dah T 58—
A EAR S MEAT B — s AT I R

##2 (process) —/> MPI JHATHFET tH—4LIa AT 7EAH R BUAS RV HEML /1 545 0 B bR e A A Rl
NG AW, TATE MPI R 7 — AN 2 5l 5 I MERRCh — AR, 75 Unix R4, MPI
(RIEREIE > Unix ERE. RS2 N AE /I BRI TR G g B b — > MPT HERS ) e ARk
—4] Unix ZFE.

#FE4H (process group) 5/ MPI P REG T — MG 7 4. R 4lP AN RE g
T MEZA P ME )75 (vank), H TR PARPUZERE. P9 IIUETE R 0 2
BEREH — 1.

B{58% (communicator) WfG#r (A RERUEAS 7 11) J& 58 B RE MG FIREARIREL, Ef/iA T —41
A LUEAHAEAS PR BERE LA S EATT TR AR IR 0% 28 4545 JEL. MIPT 1 BT 7 455 06 A0 ATl A 4% b gk
AT, WAEA BB (5 4% (intracommunicator) F[AIHF 4% (intercommunicator) P, {4 H
T T [ — R R (R R, J5 8 T 00 S8 A AS (R RE A I A R PR A5 . el A5 2%
P — N LRI D% RE 2 R E R 9] P P 0BG G 2R A ik

MPI R4i7E—A> MPI FEFIis4T N2 A3 AP ANl 5 28, —/MPRA MPI_COMM_WORLD, ‘&1,
1% MPT R 7 F BT BERE, 75— ANFK ) MPI_COMM_SELF, ‘& 45 BAANEERE [ CLFT A R THLA 2.

FS (rank) J5'5 R — AN RRA SGRE 8 AR — DR, MPT R 7 b bR b R 41 /P 5 88
WGP 5 TME— e, 75 AR TR A O A5 3T 5 10 [l — SRR AN [ i 0 A 2 B
WAE AP ] LU ANF )75 JERE I P52 A g R 4 sl A5 2 40k 61 g I T3 1)

MPI ARG T — AR BERL P 5 MPT_PROC_NULL, ‘& ACE S HERE (AAEAEIEERE). 5
MPI_PROC_NULL [A] fRIAE A5 5E B LB AEMAE .

iHR (message) MPI P57 HP7ERERE AL R EE BRI . — N R Bl 25 Ytk H bk
TH PR R A4 4 %

B{S (communication) W5 FEIEUEREZ AIEATH SR [R5

§2.3 RIEFER
SPMD #R#2# 3 Single Program Multiple Data [I4i 5. /M — ML KT A EFEIE1T 02 R —

B ATATARS. AR A SIS AT RERAT A AN R 73 3. 3K MPT G fe i
Mgt s P K2 S L iy — A,
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MPMD ##2#&3 Multiple Program Multiple Data [N4i5. RS — L7 A R EREISAT AN H 1)
AIPATACES. F P 5SS L i 2 U4 CRY.

F/MHRIZRER JE30H Master/Slave. & & MPMD Zi FE R i — MR, 8 MPMD 4 fe s
B WL T 2 R AR I RERE 2 — S ST AT R ] AR W S AT 55 TR, AR PR Oy T R
(Master), HARBEFERR A NIEFE (Slave). 187 7 75 245 P A YA LA,

§2.4 MPI EEH—REER

C: — A h:
int MPI_Xxxxxx(...)
MPI /] C BREA T T RIZL GNP RERE, HRTFRVNE. B MPI_Wweime O Ml MPI_Wtick O
A8, BT MPI 1 C BREEY IR Al — AR RS &% T MPT_SUCCESS (0) Wi e, &
s Y e AR T RS
Fortran 77: — KR N:
SUBROUTINE MPI_XXXXXX(...., IERR)
F4% MPI_WTIME Ml MPI_WTICK 4}, Fortran 77 ff] MPI i F2459 & Fortran 77 T F£/F (SUBROUTINE),
BTSSR MPI ) C B3R ((RAR > KANE), ZHER G EG 2 H— 8240 1ERR H
TR AL A RS A ZHR SRR AN[F] A, AT MPL () C BRE—FF.

§2.5 MPI HIRIAEIERE

MPT FR e H 5 11 2% 5 B BCRR & 56 T 50 R T 1. Bl 288 mT LU MPT R4 il LI,
FRoA R GG B At m] DU P 7RSSR B R AR g St _b B o S 2.

MPI 24 Fortran 77 Fl C & S JSUAR KB AL R RIS RS g . BB aIH 4h, A1
MPT SEFLA] REILSEAE T 50 2 (1) 4R 40 di 2871, 4 MPI_INTEGER2, MPI_LONG_LONG_INT, %54

§2.5.1 Fortran 77 JRIAEIRELE

MPI i 24! XF I IF) Fortran 77 #k S #Y
MPI_INTEGER INTEGER

MPI_REAL REAL
MPI_DOUBLE_PRECISION | DOUBLE PRECISION
MPI_COMPLEX COMPLEX
MPI_DOUBLE_COMPLEX DOUBLE COMPLEX
MPI_LOGICAL LOGICAL

MPI_CHARACTER CHARACTER*1

MPI_BYTE

MPI_PACKED

11



§2.5.2 C JRIAKUIEZHE

MPI #4257

XL C BdE A

MPI_INT

MPI_FLOAT
MPI_DOUBLE
MPI_SHORT
MPI_LONG

MPI_CHAR
MPI_UNSIGNED_CHAR
MPI_UNSIGNED_SHORT
MPI_UNSIGNED
MPI_UNSIGNED_LONG
MPI_LONG_DOUBLE
MPI_BYTE
MPI_PACKED

int

float

double

short

long

char

unsigned char
unsigned short
unsigned
unsigned long

long double

§2.6 MPI BIJLANEAKREE

AT MPT RGE LA LA R 25

§2.6.1 #ITAL MPI R4

C

int MPI_Init(int *argc, char ***argv)

Fortran 77
MPI_INIT(IERR)
INTEGER IERR

rgnte MPT RSE. T8 & A% — MR MPT p%L. Bk MPI_Initialized 4, HE AT

MPT B8 EUAE T H] T 1% 8 20 AR AR .

fE C #09, MPI 24l arge fl argv £33 21724, I HEK I MPI R4 H NS

TR AL B D R e AR (1 2 5

§2.6.2 il MPI RAEZREZMIA K

C

int MPI_Initialized(int *flag)

Fortran 77

MPI_INITIALIZED(FLAG, IERR)

LOGICAL FLAG
INTEGER IERR

R LI AL MPI_Init MR [A] flag = true, 7 W3R (] flag = false. X SEME—T] DALE

MPI_Init 2 Hij i H A R 2L

12
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§2.6.3 REBREFNARUNAREBERTTHNFS

int MPI_Comm_size(MPI_Comm comm, int *size)

int MPI_Comm_rank(MPI_Comm comm, int *rank)
Fortran 77

MPI_COMM_SIZE(COMM, SIZE, IERR)

INTEGER COMM, SIZE, IERR

MPI_COMM_RANK(COMM, RANK, IERR)
INTEGER COMM, RANK, IERR

RIS B EC SR IR R A 4 P R R A AR A2 A5 A P K 5

§2.6.4 1B MPI R4

C
int MPI_Finalize(void)
Fortran 77
MPI_FINALIZE(IERR)
INTEGER IER

IBH MPI R%E. Frfy MPT JERELE IEHR H Ay #8200 A R 2. &2 MPI F25 i a — A
P MPT %% P MPI_Finalize & AN AVFFFE AT MPI R0

FP A 2 B BT N AZ A AT A 1 (CIERELZE ) T A5 28 58 .

§2.6.5 B1E MPI 2FRIT
C

int MPI_Abort(MPI_Comm comm, int errorcode)
Fortran 77
MPI_ABORT(COMM, ERRORCODE, IERR)
INTEGER COMM, ERRORCODE, IERR
2 BRI R WY R O R B T SR B B R T A B 2k MPT AR P AT, MPL ARG R
BIELEMAE % comm TPFTHBEFE. 7F Unix REIELT, errcode #/E A UFEMIE HAS (exit code)
ACIEEE (BN

§2.6.6 EiFAIEZZR
C

int MPI_Get_processor_name(char *name, int *resultlen)
Fortran 77

MPI_GET_PROCESSOR_NAME( NAME, RESULTLEN, IERR)

CHARACTER* (*) NAME

INTEGER RESULTLEN, IERR

13



ZBREAE name IR [PIIERE BITAE AL B 24 2 FK . 280 name NAZARMEA DT
MPI_MAX_PROCESSOR_NAME /715 FRIA7 it 2 B FH A7 Ak #2544 B

§2.6.7 FREUE LB E) KA hIEE

C
double MPI_Wtime(void)

double MPI_Wtick(void)
Fortran 77
DOUBLE PRECISION FUNCTION MPI_WTIME()

DOUBLE PRECISION MPI_WTICK()

MPI_WTIME JR[F] i b)) DL e — [ 5 iy 2 506 R B8 547, 10 MPI_wTIcK Wik [H]
MPI_WTIME pRELII B0 BE, thoe CARD . i an, i MPI_WTIME i FH BOREF I Bh o $ics &5
1/1000 FP¥EH0 1, W) MPT_wTICK FIIRIFME A 103, RonH B3 MPI_WTIME 3 2 I aDRE B b T4r 2
—Fp.

FE C H IR PE— AN IR [ RORS AR I S E S AR R 5 (1) MPT 2 11 R 38, 7E Fortran 77 1, X2
ME—piAN FuncTIoN FEURIHE: L (FLE Fortran 77 MPI 4% 1 —#: L SUBROUTINE FTE & X).

§2.7 MPI #ZFRIEARLEN
§2.7.1 Fortran 77 f2/F

PROGRAM MPIPRG
INCLUDE ’mpif.h’
INTEGER MYRANK, NPROCS, IERR

CALL MPI_INIT(IERR)

CALL MPI_COMM_RANK( MPI_COMM_WORLD, MYRANK, IERR)
CALL MPI_COMM_SIZE( MPI_COMM_WORLD, NPROCS, IERR)
CALL MPI_FINALIZE(IERR)

STOP

END

#25%4): [02-mpi.f]

14



§2.7.2 C i&F

#include "mpi.h"
int main(int argc, char *argv([])
{
int myrank, nprocs;
MPI_Init (&argc,&argv);
MPI_Comm_size (MPI_COMM_WORLD,&nprocs) ;

MPI_Comm_rank (MPI_COMM_WORLD,&myrank) ;

MPI_Finalize();

25 %4): [02-mpi.c]

15



F=ZE RYRREE
RORT AU A REMEREZ T HET 030 B : — AR L, 53— M HER BN .

§3.1 FRERER S RRBERE

§3.1.1 #HREMEZELIE

C
int MPI_Send(void *buff, int count,
MPI_Datatype datatype, int dest, int tag,
MPI_Comm comm)
Fortran 77

MPI_SEND(BUFF, COUNT, DATATYPE, DEST, TAG, COMM, IERR)
<type> BUFF(*)
INTEGER COUNT, DATATYPE, DEST, TAG, COMM, IERR

tag [WHUEEF A 0 - MPI_TAG_UB.
dest MIEYEMH A 0 - np-1 (np N5 # comm YREFESL) B MPI_PROC_NULL.
count ;EfiE AL, AR TN

§3.1.2 PEEZI

C
int MPI_Recv(void *buff, int count,
MPI_Datatype datatype, int source, int tag,
MPI_Comm comm, MPI_Status *status)
Fortran 77
MPI_RECV(BUFF, COUNT, DATATYPE, SOURCE, TAG, COMM,
+ STATUS, IERR)

<type> BUFF(*)
INTEGER COUNT, DATATYPE, SOURCE, TAG, COMM, IERR
INTEGER STATUS(MPI_STATUS_SIZE)
tag MUEUEYEE & 0 - MPI_TAG_UB, {, MPI_ANY_TAG.
source [MHUEVERAN 0 - np-1 (np NIE(EE comm 1 [FREFEEL), B MPI_ANY_SOURCE, B}
MPI_PROC_NULL.
count 43 HHFLW M IX IR/ (i 2 B 2R BN, et BBl K BE 1) B AR 3
K EE T i H MPI_Get_count PAESF).

16



§3.1.2.1 status FHHA X

status IR [T SR IIE B IOE B, Ergikan b
o 7E C i status j&—NEH, EAE R =R LU R

typedef struct {

int MPI_SOURCE; v B Vs gk
int MPI_TAG; W BFREE
int MPI_ERROR; R

} MPI_Status;
e {F Fortran 77 /' status &I S XUWIR:

STATUS (MPI_SOURCE) T EJE L
STATUS (MPI_TAG) W IEARES
STATUS (MPI_ERROR) iy

§3.1.2.2 FiHEIKBN 0 LKA

C
int MPI_Get_count (MPI_Status status,

MPI_Datatype datatype, int *count)

Fortran 77

MPI_GET_COUNT (STATUS, DATATYPE, COUNT, IERR)

INTEGER DATATYPE, COUNT, IERR
INTEGER STATUS(MPI_STATUS_SIZE)

ZBREAE count MR SR (Bl R AN,
§3.1.3 PHERHEEZEIHG

5 3.1 FREAH BAE% : [03-ex1.f]

Process 0O

CALL MPI_SEND(A,...)
CALL MPI RECV(B,...) 4

mpirun -np 2 ......

Process 1

CALL MPI_SEND(A,...)
CALL MPI_RECV(B,...)

)

5 3.2 ALK IR S EAFEF 4 : [03-ex2.£]

17




5 3.3 K4 E&FE TR [03-ex3.£]

51 3.4 0 FitfEsR K, Hed#tfz i [03-ex4.f]
B4z 342 R B AT,

5 3.5 1B T eYHAZL L, T T AL [03-ex5.1]
B4 3422 F K ). 4 NPROCS=1 BHAA o g & 4 sL4

I H B KR R I E 4 B Uk A, ST 34T 445 57
§3.1.4 HE—LEEREBEHRERE
§3.1.4.1 kK iZ 53R A it AT

MPI_SENDRECV R HUKE — AR HIAN — SO I JF kAT, e A4S MPT R Fp BN fif v, ST
SR, MPT (¥ 5 BUE H BE 5 PRAEAET] MPT_SENDRECV & B AOFE AN 2 L5 rp B AR et 330
SNBUA BERS ANG 11 5 1 AR R P SR
C

int MPI_Sendrecv(void *sendbuff, int sendcount,
MPI_Datatype sendtype, int dest, int sendtag,
void *recvbuff, int recvcount,
MPI_Datatype recvtype, int source, int recvtag,
MPI_Comm comm, MPI_Status *status)
Fortran 77
MPI_SENDRECV (SENDBUFF, SENDCOUNT, SENDTYPE,
+ DEST, SENDTAG,
+ RECVBUFF, RECVCOUNT, RECVTYPE, SOURCE, RECVTAG,
+ COMM, STATUS, IERR)
<type> SENDBUFF (%), RECVBUFF (%)
INTEGER SENDCOUNT, SENDTYPE, DEST, SENDTAG,
+ RECVCOUNT, RECVTYPE, SOURCE, RECVTAG,
+ COMM, IERR
INTEGER STATUS(MPI_STATUS_SIZE)

5] 3.6 /| MPI_SENDRECV #:3% MPI SEND #= MPI RECV: [03-ex6.f]

§3.1.4.2 K ik 5L AHAT, WA AR R —%& A+ R
C

int MPI_Sendrecv_replace(void *buff, int count,
MPI_Datatype datatype,

int dest, int sendtag,

18



int source, int recvtag,

MPI_Comm comm, MPI_Status *status)

Fortran 77
MPI_SENDRECV_REPLACE (BUFF, COUNT, DATATYPE,
+ DEST, SENDTAG, SOURCE, RECVTAG,
+ COMM, STATUS, IERR)

<type> BUFF(*)

INTEGER COUNT, DATATYPE, DEST, SENDTAG,
+ SOURCE, RECVTAG, COMM, IERR

INTEGER STATUS(MPI_STATUS_SIZE)

§3.2 HERZERR

MPT AT PURAR A BOAIE s B XS B BAT S8 A FEI AN D S8, (HEA A& BT 5C
SO EOT PR R AR

PR (standard mode) [ MPI REERIE &R B FE DA — DGR R 5 SRR A (i
HERAIEH MPL REGAE G 6T, SRR EHE L £ 5 FHREL RS> MPT RS0
BT KNI IX 2 R B BE /N T2 i DX RIS 231 R 22 R i S BT ] 75 )
WY 350 43 A L AR SE U A IR [B]. FRAERE R B RR A 2 AR SRR, DR R 58 s n] e 7F
BLS BN brAER [ BH %€ K% R B0CA MPI_Send.

£ R (buffered mode) MPI REHW EHE VL2 — A H S AL S pb X AR 5 SRR [B], W 2 &
L MPI RGAE G 6B T. F P 2 R BT R AR IR 22 i X R /N A LS SR FH 2 A X A 1R 9
B B RIE B R RR A A2 SR, DA e AN R8BS 4O e R S B 58 i (R [H]). 22
F X (1) BHL %€ 3% B BN MPI_Bsend.

E# & (synchronous mode) SEFr & EPRUERL L FERE B E R AA BT ©L 28 T ah I
et Ja sR O A AR B AR, R 1) et 2 AR SR . AP A BH 2 ik pR 2R
MPI_Ssend.

FEER (ready mode) Wit &k 16 AR AR B0 CL A T4 RS (IEAES R4
TR, 73 W R = A — AN, QR r i B e fE— 2 DL RIE 75 X TAER T 2%
T I I AT DM B & AR i b — 260 B RIE I TR, an SR —AME e B
MPI F& 72 A IR, DUPRE G o B 2 58 IR v B A SO AR AR S 1202 IE A ). sk 28 A5t
A BH ZE K 1% R #0N MPI_Rsend.

Jir =AY B AR R K44 23 IAE PR AERR 20 B A% PR # MPI_Send PN B, s F1 R 4533, Jf

HIUA R B e FER S

§3.2.1 PHERIZ MERHE A X R

C
int MPI_Bsend(void *buf, int count,
MPI_Datatype datatype, int dest, int tag,

MPI_Comm comm)

19



Fortran 77
MPI_BSEND(BUF, COUNT, DATATYPE, DEST, TAG, COMM, IERR)
<type> BUF (%)
INTEGER COUNT, DATATYPE, DEST, TAG, COMM, IERR

FEATPHIE T G2 PR U B 1E, % 250 & (5 MPI _Send [A). iXBRECKs bus o B8 #5 DL
AN R E R et AR JE LRI B]. S2BR A IE ) MPT RSEAE G G HET.

P AE 1% e8 BT L 200 ] MPT_Buffer_attach KA ERME— M AL X
C

int MPI_Buffer_attach( void* buffer, int size)
Fortran 77

MPI_BUFFER_ATTACH( BUFFER, SIZE, IERR)

<type> BUFFER(%)

INTEGER SIZE, IERR
¥ buffer $EAT MM MPI_Bsend fHIFIZEMTIX, DM X G EEA size 1. MPT X SRV —A
it MPI_Bsend 1 FHIMNZZ X, HI /" NAZORUEIZZE M X 20825 T T AT nl el I ] MPI_Bsend JRIX (1)1
SN GRS BB it 1) 0 DX 0 3 45 13 B b el A B n b — AN, T T LI R
MPI_Type_size (UL BT W) KA1 — N S S i 75 LM 22 i X ).

MPI_Buffer_detach #{Vif /1] MPI_Buffer_attach $#EZHIZEMIX. L] MPI_Buffer_detach i
P AREAZAE St X P B N 2, RSB TEAE IR T L. 12 R B 3R [ IR W] P A7 02 R ) 7
RURIEE EL 58 k.

C

int MPI_Buffer_detach( void *buffer_addr, int *size)
Fortran 77

MPI_BUFFER_DETACH( BUFFER_ADDR, SIZE, IERR)

<type> BUFFER_ADDR (%)

INTEGER SIZE, IERR

HE, FIRRET buffer_addr Fl size ¥ NHIH 240, Hrb buffer_addr IR [P 122 X
(PR, 1 size JUJIR [F] BT R 25 R X K

§3.3 PHEEIS3EHZER R

PHZEE! (blocking) PFHZER! ik 875 L5 AR BRAE I SEBR 8 1k, B A D Pl S W s CL 4 MPT R 48
AN G AIRIAL W1 MPI_Send il MPI_Recv #i/EPHIEM ). MPI_Send i iR [F] ) 2% WA B0 45
O R H B MPT RG], bl oA RIE G X S AN 2 I8 B A& IR . 1) MPI_Recv iR
[ nF, DR B R Bl R e . FHZE 8 pR B 3 2 AR R 16, e I S8 e mT B 28 5 H e ik e
HEATIEAE. BHIERY R £l A MRS 5 5 R P 1R B4

JEPAZEE! (non-blocking) FFEFHZERY ek F A FH V2 SZRIIR [A], T sEBrER /eI i MPT RAE )G 3
7. AP 2o i U8 e e Ok S5 A s R AR IR 58 B 0. 7EER AR 58 B TR A SGEAR X (1)
B R AN, BRI A B85 IEAE o 6 BT IR A A= 5. AR BH 28 28 e 3008 H 2 R 1),
KB 5 AT B S e R AT AE . AEAT I -AT R4 L, 18 A BH 2 28 bR A0 A mr LASK
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PLH S T A (1 B AT
§3.4 FFMAER SN RBEERL

§3.4.1 JEPHEAE

C
int MPI_Isend(void *buf, int count,
MPI_Datatype datatype, int dest, int tag,
MPI_Comm comm, MPI_Request *request)
Fortran 77
MPI_ISEND(BUF, COUNT, DATATYPE, DEST, TAG, COMM,
+ REQUEST, IERR)

<type> BUF(*)
INTEGER COUNT, DATATYPE, DEST, TAG, COMM, REQUEST, IERR
PR HOE AT — AN IR K, SR MPI REE)E 6 58 O R KIE. MPI_Isend BREUNIZK
PEOIEE— MRS ORI ORI request LRI MPT RS, BEBF feifl /S5 H5 ELRIA )
SEIH.
L5 BV B A% — BE, ARBH IR R AIE AR AT DURP A HERE R (MPT_Tsena). ZEMPAEA
(MPI_Ibsend). [AIZPHEA (MPI_Issend) AU ZERE (MPI_Irsend), 5 =FE AT, FRATALE L

e,

§3.4.2 FEPAEIFI

C
int MPI_Irecv(void *buf, int count,
MPI_Datatype datatype,
int source, int tag, MPI_Comm comm,
MPI_Request *request)
Fortran 77
MPI_TIRECV(BUF, COUNT, DATATYPE, SOURCE, TAG, COMM,
+ REQUEST, IERR)

<type> BUF (%)
INTEGER COUNT, DATATYPE, SOURCE, TAG, COMM, REQUEST,
+ IERR

ZRREGEAT N BBGE 3K, 25Kk MPL RGEAE G & 56 MO S 4. MPI_Isend UK IZFEIK
G5 — MR IEFE RN IE IS request AR TR [F4h MPI HEFE, ARt 5 2 /45 Al S0 58
JH.
§3.4.3 BIFIHEKBITR SN
§3.4.3.1 FFfF. AW —ANEAZH KA T AR

C
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int MPI_Wait(MPI_Request *request, MPI_Status *status)

int MPI_Test(MPI_Request *request, int *flag,
MPI_Status *status)
Fortran 77
MPI_WAIT(REQUEST, STATUS, IERR)
INTEGER REQUEST, STATUS(MPI_STATUS_SIZE), IERR

MPI_TEST(REQUEST, FLAG, STATUS, IERR)
INTEGER REQUEST, STATUS(MPI_STATUS_SIZE), IERR
LOGICAL FLAG

MPI_Wait JEPHIER pR %L, &A1) 58 A IR ], MPI_Test 215 Z AHX Y. [ 1 BH 2E bR 4.

MPI_Wait S5 A€ I AE W SR SR J iR Al ik [RI, status 6L 0% 15T 56 BT IEAE 1)
., AN I A T SR BRI, request ' i MPI_REQUEST_NULL.

MPI_Test A IUFE & MIE A5 15 3K, AR A& AT 58 el r R [R]. i LA O 58 O 9]
flag = true, status "ELEOCT I e ARG (A5 S, AR BIEA5 T SKRORE I, request #E
MPI_REQUEST_NULL. WIHUEAE WA SE MU [H] flag = false.

T HEMOE K, status IR S MPI_Recv IR —FF. X T-AIX1EK, status K3 [EIR{E
AN E.

§3.4.3.2 FiF. Ko —2LiAAZF K F E AN TR

C
int MPI_Waitany(int count,
MPI_Request *array_of_requests,
int *index, MPI_Status *status)
int MPI_Testany(int count,
MPI_Request *array_of_requests,
int *index, int *flag, MPI_Status *status)
Fortran 77
MPI_WAITANY(COUNT, ARRAY_OF_REQUESTS, INDEX, STATUS,
+ IERR)

INTEGER COUNT, ARRAY_OF_REQUESTS(*), INDEX, IERR
INTEGER STATUS(MPI_STATUS_SIZE)

MPI_TESTANY (COUNT, ARRAY_OF_REQUESTS, INDEX, FLAG,
+ STATUS, IERR)
INTEGER COUNT, ARRAY_OF_REQUESTS(*), INDEX, IERR
INTEGER STATUS(MPI_STATUS_SIZE)
LOGICAL FLAG
S AT array_of_requests 4y H AR I KL — DI PR AN | index AL
Jr 5¢ T A5 1 SR AE AL array_of_requests PN E. eSS XS MPI_Wait fl MPI_Test

22



7.

§3.4.3.3 5. A —2HiEAZ R 6 A3 TR

C
int MPI_Waitall(int count,
MPI_Request *array_of_requests,
MPI_Status *array_of_statuses)
int MPI_Testall(int count,
MPI_Request *array_of_requests,
int *flag, MPI_Status *array_of_statuses)
Fortran 77
MPI_WAITALL(COUNT, ARRAY_OF_REQUESTS, ARRAY_OF_STATUSES,
+ IERR)

INTEGER COUNT, ARRAY_OF_REQUESTS(*), IERR
INTEGER ARRAY_OF_STATUSES (MPI_STATUS_SIZE,*)

MPI_TESTALL(COUNT, ARRAY_OF_REQUESTS, FLAG,
+ ARRAY_OF_STATUSES, IERR)
INTEGER COUNT, ARRAY_OF_REQUESTS(*), IERR
INTEGER ARRAY_OF_STATUSES(MPI_STATUS_SIZE,*)
LOGICAL FLAG
1 eR R [BIE 55 T MPI_ERR_IN_STATUS 2 B0 200845 1 SR ¥ AL B H B, MRS P P A A
array_of_statuses [F%FJ0% 1 MPI_ERROR J5([1){H K45 211X LE30 15 18 K (1) £ AL,

§3.4.3.4 . AWM —BZHE R T — 00 T AR
C

int MPI_Waitsome(int incount,
MPI_Request *array_of_requests,
int outcount, int *array_of_indices,

MPI_Status *array_of_statuses)

int MPI_Testsome(int incount,
MPI_Request *array_of_requests,
int outcount, int *array_of_indices,

MPI_Status *array_of_statuses)

Fortran 77
MPI_WAITSOME(INCOUNT, ARRAY_OF_REQUESTS, OUTCOUNT,
+ ARRAY_QF_INDICES, ARRAY_OF_STATUSES, IERR)
INTEGER INCOUNT, ARRAY_OF_REQUESTS(*), OUTCOUNT,
+ ARRAY_OF_INDICES(*), IERR
INTEGER ARRAY_OF_STATUSES(MPI_STATUS_SIZE,*)
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MPI_TESTSOME (INCOUNT, ARRAY_OF_REQUESTS, OUTCOUNT,

+ ARRAY_OF_INDICES, ARRAY_OF_STATUSES, IERR)
INTEGER INCOUNT, ARRAY_OF_REQUESTS(*), OUTCOUNT,
+ ARRAY_OF_INDICES(*), IERR

INTEGER ARRAY_OF_STATUSES(MPI_STATUS_SIZE,*)
outcount HIR [A] A& ) 5E l FIE A5 1 SR N4, array_of_indices HIHT outcount NICE LA H
O 5E M A5 15 SRAEH A, array_of _requests H ML E . MFa & FIIE[E G R H 2 /0F — A O 5l
R AR MPT_Waitsome AIR[F, 1fif MPI_Testsome 4147 fif i MM A5 11 SR A0 A 5 i 7
outcount iR [H] 0.
2 pR BCR [BI(E A5 T MPT_ERR_IN_STATUS I & W] 570 30 45 5 SR RO AL B R A, RIS P P A
array_of_statuses 45> 762 Y MPI_ERROR 33k R R A5 215X L8380 15 1 5K 1A 2 6.

§3.4.4 BEIEKER

C
int MPI_Request_free(MPI_Request *request)
Fortran 77
MPI_REQUEST_FREE(REQUEST, IERR)
INTEGER REQUEST, IERR
MPI_Request_free BRI /€ MIIMEIER (SKPTdy A AE). R 0l A5 15 SRAR SR A A
AR5, M MPI_Request_free SEERRBE R TE . BRIk A request (AR 5
MPI_REQUEST_NULL.

51 3.7 AEFRE Y BAE% : [03-ex7.£]

§3.5.1 JHSEMN

C
int MPI_Probe(int source, int tag, MPI_Comm comm,
MPI_Status *status)
Fortran 77
MPI_PROBE(SOURCE, TAG, COMM, STATUS, IERR)
INTEGER SOURCE, TAG, COMM, IERR
INTEGER STATUS(MPI_STATUS_SIZE)

B FEBRCAR FNK BE I S, 756 ] MPI_Probe Il MPI_Get_count 3 FIVH & K.
MPI_Probe J& TPHIEM bR AL, ‘&5 H B — MF S AT B BIE J5 AR A]. X6 ) BH ZE bR
4 MPI_Iprobe, ‘& MBI AT & 4L I B0 B Al i PRI BI5RF5 44107 B

flag = true, 77 flag = false.
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int MPI_Iprobe(int source, int tag, MPI_Comm comm,
int *flag, MPI_Status *status)
Fortran 77
MPI_IPROBE(SOURCE, TAG, COMM, FLAG, STATUS, IERR)
INTEGER SOURCE, TAG, COMM, IERR
INTEGER STATUS(MPI_STATUS_SIZE)
LOGICAL FLAG

§3.5.2 BIEIFEKBIEUHE

C
int MPI_Cancel (MPI_Request *request)

int MPI_Test_cancelled(MPI_Status *status, int *flag)
Fortran 77

MPI_CANCEL(REQUEST, IERR)

INTEGER REQUEST, IERR

MPI_TEST_CANCELLED(STATUS, FLAG, IERR)
INTEGER STATUS(MPI_STATUS_SIZE), IERR
LOGICAL FLAG
MPI_Cancel H T-HUH—ANMiIARSE IS 1 K, ‘EAE MPT RGP B AU 5 8 K 1 br
ARG L RTR [P FHAR I EOE B E  MPT RE4E 5 &5k A MPI_Cancel Ja, 1375 1
MPI_Wait, MPI_Test, oY, MPI_Request_free 25k BUK 58 T B IR %05 i 3K
MPI_Test_cancelled ] F A -—ANEAE 1R AATT COHHGY, IRF] flag = true W1 IZEAE 1
KOG,
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§3.6 MY RBIERIHLCE

PRI WER | BHIERY AP ZE R
FIHERLZ | MPI_Send MPI_Isend
R | 20X | MPI_Bsend MPI_Ibsend
[A 204 | MPI_Ssend MPI_Issend
B4t | MPI_Rsend MPI_Irsend
PSR (R MPI_Recv MPI_Irecv
TH SRS bR % MPI_Probe MPI_Iprobe
MPI_Wait MPI_Test
SERE /B PR AL MPI_Waitall MPI_Testall
MPI_Waitany MPI_Testany
MPI_Waitsome MPI_Testsome
RO 1 K MPI_Request_free
B AR MPI_Cancel
MPI_Test_cancelled

§3.7 BHABEFIEXK

Fr SR Qx%smtentconnnunkﬁtknlrequest)fqﬁﬁﬁ:ElgﬁééfﬁﬁﬂE@77ii (*Hﬁﬂﬂ@ﬂﬁﬁ%%ﬁ\ e
REEMIX . BRI 5K Y/ B kA EAR%E) R WCORMTE R, H R b A H R SR T4
KMtk MPT L.

§3.7.1 BIEFABEEREIEK

C
int MPI_Send_init(void *buf, int count,
MPI_Datatype datatype, int dest, int tag,
MPI_Comm comm, MPI_Request *request)
Fortran 77
MPI_SEND_INIT(BUF, COUNT, DATATYPE, DEST, TAG, COMM,
+ REQUEST, IERR)

<type> BUF (%)
INTEGER REQUEST, COUNT, DATATYPE, DEST, TAG, COMM,
+ REQUEST, IERR

B — MR A N AOETE K, % BRI T UG 5L bR B A2, T H2 A — MG SR A I ik 1]
SRR, B LU SEBR i I .

MPI_Send_init XN TARHERLA AR ZE 1%, AH N Hiikh AT — > PR %I MPI_Bsend_init,
MPI_Ssend_init Al MPI_Rsend_init, 7} A% N 22 izt [R DA R a4 i X 1 JE BHLZE ik 3k
TIAAELEA 4.
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§3.7.2 BIIFAHEBIZUIEK

C
int MPI_Recv_init(void *buf, int count,
MPI_Datatype datatype, int source, int tag,
MPI_Comm comm, MPI_Request *request)
Fortran 77

MPI_RECV_INIT(BUF, COUNT, DATATYPE, SOURCE, TAG, COMM,
REQUEST, IERR)
<type> BUF (%)
INTEGER COUNT, DATATYPE, SOURCE, TAG, COMM, REQUEST,
+ IERR
B —ANRE A B K, 2% R BT A TG 92 bR B2, T B — AN SR A I iR ]
SRR, B DAG SEBRTH RO H.

§3.7.3 FHEETHABEFKMRBRE

C
int MPI_Start(MPI_Request *request)
int MPI_Startall(int count,
MPI_Request *array_of_requests)
Fortran 77

MPI_START(REQUEST, IERR)
INTEGER REQUEST, IERR

MPI_STARTALL(COUNT, ARRAY_OF_REQUESTS, IERR)
INTEGER COUNT, ARRAY_OF_REQUESTS(*), IERR

S MPT_Start A4 T H— K5 MPI_xxxx_init ATV [ IF FHLJE Y 8 A5 R 20 (L
MPI_Isend, MPI_Irecv %). MPI_Startall [{EH]Y MPI_Start XML, (HE R — A3 2 A0 E. H
— AN MPT_xxxx_init B8 RE B K AT [ LR MPI_Start Bk MPI_Startall K5¢/82 Glfs.

§3.7.4 FABREEKMTHSHEM

5 03 A P ZE R A o KA, TR R AR 1 SR A s R A B T 2 B3, B35 S5
S 2RI PR EIR A8 A1 RGN T 11 56 13 00 BB I A7, 5] MPI_Request_free KRBT — MR AIES
K.

5] 3.8 1A R if15 K3k : [03-ex8.f]
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FME HFEXRE

MPT 3 SRR bR B8 BE AL B SR A7 A (1 1] — S B R 8edl. >4 75 BAE — N R rh Ak sl i =
ARG A i, T DU 8 AR AL (datatype) SRESEIL. EE A ALE MPT (1) — /N ZURHAE,
VA T AT 2t g i JE AT 3 ) RS, ORI AS R, I ELAE N/ AT JE e S s A B £ A A
H#E DL A2,

84.1 SHELRBHERM—LEEX

§4.1.1 HIWABENX
A VP SRS A n TCFRI, 1 0 IEHEL BRI G AL, B R
%) (type signature):
Typesig = {type,, type;,...,type, 1}
BN IS AU, FRONAZAS A7) (type displacements):

Typedisp = {disp,,disp,,...,disp, ;}-

VER, AR FP AL RS o U740 SR S

FE PSS PP 47 (¥ A SRR R SE AR 2R, e AT Tn] LU St e S, thn] DURAT AT 2 S
HHm A, R MPT R8s AR B K. 0 T LR RGR T, BATRRAE R B 2 2 44k
W RA

RMPPHN 2% T EAs KSRAURRAE. A28 Fe s W20 T 8t iR B k. RBP4 (R G
S wap il

Typemap = {(typey,disp,), (type,,disp,),..., (type,_,disp,_;)}.
AL H (type map). TRV E i 2 v DX FP) S 4 i ok buff, WY ER b a0 P e e ST B 2R 2 4
Ton B, 5B SRR buts + disp,, FAh type;, ¢ =0,1,...,n —1.
MPT [ S GG E s R R A T LS g {(2R74Y,0)). W1 MPI_INTEGER [fJ25 % K24 {(INTEGER,0)}.

KRB KIS AN S _E T, 2 W B SR mp 1K) 5l DA R HES. A2 A%t mT L
RS, BVEE S R Bl T DA T2 R XGRS AR s k22 i

5l 4.1 fRIZ4HE XA TYPE XA A A
{(REAL, 4), (REAL, 12), (REAL,0)}

N3 8]
REAL A(100)

CALL MPI_SEND(A, 1, TYPE, ...)
Fk % A2), A(4), A(1).
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5 4.2 Ba% 4B EA TYPE XA A A
{(REAL, —4), (REAL, 0), (REAL, 4)}
)& 4] :
REAL A(3)

CALL MPI_SEND(A(2), 1, TYPE, ...)
FEiE A, A(2), A3).

§4.1.2 FIEALBIRIK )
BRI RN (size) FRIZEGRIW PO S BT (7550, ©25% TR 58 TG A%
HE TR [ RN R BB 2SR (R /IS Bl W LA 336 I 5 5 o 32 B A (1 B . BB 257 type
(FIZRALE
{(typey,dispy), (type,,disp,),. .., (type,_;,disp, ;)}
IREA € N A NUAIE

n—1

sizeof(type)::j{:sizeof(typeﬂ
i=0
§4.1.3 HUELEWMTHR. LREI
HHRBATF (lower bound) & X Eda &/ M. Em2EM M EAL (upper bound) & A
Bl i RALRZ I 1, FRIn_E—AMEA3 B A0 L B R Geb ik X FLEK (alignment) HEIEHE e.
HAu M (extent) & XN EFE N2 2%
1b(type) = n?n{dispi}
ub(type) = max{disp, + sizeof(type;)} + ¢
extent(type) = ub(type) — 1b(type)
Forp, shhbx FB IE R ¢ AT extent REMIZ AN I K0 T BELR (1 fie /AR TR
NI A E TR AR B SR R U g R R SR E, 110 R B AL
S E SCAE BT T A B R R0 SR o R Sk SRR — MR R AE AP
(7)) kA SR & A6 I A AR A

Bl 4.3 CiEF F ay3bibad R

#include <stdio.h>

typedef struct {

double d;
char C;
} Cs;

typedef struct {
char cl;
double d;
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char c2;
} Ccsi;

main()

{
CS a;
CS1 b;

printf ("sizeof (C8)=%d\n", sizeof(CS));
printf ("offset(a.d)=Vd, offset(a.c)=%d\n",
(char *)&a.d - (char *)&a, (char *)&a.c - (char *)&a);

printf( "sizeof (CS1)=Yd\n", sizeof(CS1));

printf( "offset(b.cl)=Vd, offset(b.d)=Vd, offset(b.c2)=}d\n",
(char *)&b.cl - (char *)&b, (char *)&b.d - (char *)&b,
(char *)&b.c2 - (char *)&b);
}

alignment=4
struct {double, char};

double char

alignment=4
struct {char, double, char};

char double char

{5 4.4 B3% MPI_DOUBLE_PRECISION #= MPI_INTEGER #9% 2394 4, MPI_BYTE 9% =4 1, WX
AA
{(MPI_DOUBLE_PRECISION, 0), (MPI_INTEGER, 8), (MPI_BYTE, 12)}

TR H 4, TRA 0, LRA 16, A 16, e = 3.

HBEERAG TR LR AR [04-ex1.£]

alignment=4 INTEGER

EEEEEEEN | H
DOUBLE_PRECISION BYTE

§4.1.4 MPI_LB #0 MPI_UB

MPI KRG T PANRRR I EE 257 MPI_LB A1 MPI_UB, FKAAEHE R (pseudo datatype). ‘B
IR/ 0, JF H 2 EAT T BIAE — N En 2 A 1) SR A & rp I i 8t 2 A8 1) S e it 9 AN AT A
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ERL. eI ER LA P AT N g e — MR LR MPT BEE: S — N R g 3k
AP MPI_LB, M'E 1 F 5t k-

1b(type) = min{disp, | type, = MPI_LB};
AU, U R AR SRR AR 5 AT MPT_UB, B [ L5 SN

ub(type) = max{disp, | type, = MPI_UB}.

5 4.5 XA A
{(MPI_LB, —4),

(
(MPI_UB, 20),
(MPI_DOUBLE_PRECISION,0),
(MPI_INTEGER, 8),
(MPI_BYTE, 12)}

TR A -4, ERA 20, /A 24.

MPI_LB #= MPI.UB #94EM : [04-ex2.£]

§4.1.5 HUERBEEEL
N THN YA B ALY AR [P s s A RN S SR R

int MPI_Type_size(MPI_Datatype datatype, int *size)

int MPI_Type_extent(MPI_Datatype datatype,
MPI_Aint *extent)

int MPI_Type_ub(MPI_Datatype datatype,
MPI_Aint *displacement)

int MPI_Type_lb(MPI_Datatype datatype,
MPI_Aint *displacement)
Fortran 77
MPI_TYPE_SIZE(DATATYPE, SIZE, IERR)
INTEGER DATATYPE, SIZE, IERR

MPI_TYPE_EXTENT(DATATYPE, EXTENT, IERR)
INTEGER DATATYPE, EXTENT, IERR

MPI_TYPE_UB(DATATYPE, DISPLACEMENT, IERR)
INTEGER DATATYPE, DISPLACEMENT, IERR

MPI_TYPE_LB(DATATYPE, DISPLACEMENT, IERR)
INTEGER DATATYPE, DISPLACEMENT, IERR
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§4.2 HUEXBCIZERE

84.2.1 MPI Type_contiguous
C

int MPI_Type_contiguous(int count,
MPI_Datatype oldtype, MPI_Datatype *newtype)
Fortran 77
MPI_TYPE_CONTIGUOUS(COUNT, OLDTYPE, NEWTYPE, IERR)
INTEGER COUNT, OLDTYPE, NEWTYPE, IERR

WA newtype HH count /M HHE KA oldtype E?ﬁi(extent)i%%i??ﬁﬁ*@bﬁ.

5 4.6 Fortran 77 1&94) :

CALL MPI_SEND(BUFF, COUNT, TYPE, ...)
5;
CALL MPI_TYPE_CONTIGUOUS(COUNT, TYPE, NEWTYPE, IERR)
CALL MPI_TYPE_COMMIT(NEWTYPE, IERR)
CALL MPI_SEND(BUFF, 1, NEWTYPE, ...)
RF .

84.2.2 MPI Type_vector

C
int MPI_Type_vector(int count, int blocklength,
int stride, MPI_Datatype oldtype,
MPI_Datatype *newtype)
Fortran 77
MPI_TYPE_VECTOR(COUNT, BLOCKLENGTH, STRIDE, OLDTYPE,
+ NEWTYPE, IERR)
INTEGER COUNT, BLOCKLENGTH, STRIDE, OLDTYPE, NEWTYPE,
+ IERR

AR newtype i count /I\ﬁﬁﬁ%mﬁi, BRI blocklength AN AT
oldtype MK, AHAEIN NI ERIGAIFEFHZE stride x extent(oldtype) T 17

5 4.7
DOUBLE PRECISION U(O:N, 0:M)

CALL MPI_TYPE_VECTOR(M-1, N-1, N+1,

+ MPI_DOUBLE_PRECISION, NEWTYPE, IERR)

CALL MPI_TYPE_COMMIT(NEWTYPE, IERR)

CALL MPI_SEND(U(1,1), 1, NEWTYPE, ...)
&% U(L:N-1,1:M-1).
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u(0,0) uo,1) | - u(o,M-1) u(o,m)
u(,o) E ual | .. U(1,M-1) E u@,m)
U(N-1,0) E U(N-1,1) | - U(N-1,M-1) E U(N-1,M)
U(N,0) UNN,1) | - U(N,M-1) U(N,M)

EH TR U GG —F) 2 4ol TR % U ) —4T2 dofT K12 U 93T A & 7

84.2.3 MPI_Type_hvector

C
int MPI_Type_hvector(int count, int blocklength,
MPI_Aint stride, MPI_Datatype oldtype,
MPI_Datatype *newtype)
Fortran 77
MPI_TYPE_HVECTOR(COUNT, BLOCKLENGTH, STRIDE, OLDTYPE,
+ NEWTYPE, IERR)
INTEGER COUNT, BLOCKLENGTH, STRIDE, OLDTYPE, NEWTYPE,
+ IERR

a7 newtype H count MEHEERI L, BEEHEER T blocklength MIELEAT L
oldtype H4p, MAEPINEHEIR ML stride 70

PR 41 MPI_Type_hvector 1 MPI_Type_vector [JME—[XJl7E T stride 7f MPI_Type_vector
PL oldtype WA A7, T {E MPI_Type_hvector H' L= 15 4§47,

15 4.8
DOUBLE PRECISION A(N,M), B(M,N)
INTEGER TYPE1, TYPE2, STATUS(MPI_STATUS_SIZE)

CALL MPI_TYPE_VECTOR(N, 1, M, MPI_DOUBLE_PRECISION,

+ TYPE1, IERR)

CALL MPI_TYPE_EXTENT(MPI_DOUBLE_PRECISION, I, IERR)
CALL MPI_TYPE_HVECTOR(M, 1, I, TYPE1l, TYPE2, IERR)

CALL MPI_TYPE_FREE(TYPE1l, IERR)

CALL MPI_TYPE_COMMIT(TYPE2, IERR)

CALL MPI_SENDRECV(A, N*M, MPI_DOUBLE_PRECISION, O, 111,
+ B, 1, TYPE2, 0, 111,

+ MPI_COMM_SELF, STATUS, IERR)

CALL MPI_TYPE_FREE(TYPE2, IERR)

B A 9B NS B P, 425 24 [04-ex3.f]
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B(M,1) B(M,2) - B(M,N)

84.2.4 MPI Type_indexed

C
int MPI_Type_indexed(int count,
int *array_of_blocklengths,
int *array_of_displacements,
MPI_Datatype oldtype, MPI_Datatype *newtype)
Fortran 77
MPI_TYPE_INDEXED(COUNT, ARRAY_OF_BLOCKLENGTHS,
+ ARRAY_QOF _DISPLACEMENTS, OLDTYPE, NEWTYPE,
+ IERR)
INTEGER COUNT, ARRAY_OF_BLOCKLENGTHS (*),
+ ARRAY_OF_DISPLACEMENTS(*), OLDTYPE, NEWTYPE,
+ IERR

BEAREY newtype H count PMEUFHHAY . 2 @ DNEIEIAAL array_of _blocklengths(i)
ELEAF NN oldtype, “F 115 A array_of _displacements(i) x extent(oldtype).

MPI_Type_indexed 15 MPI_Type_vector (1 X Jll7E TR AN E i B v AN ), Bl B th ]
DAANEE .

5 4.9
REAL A(N,N)
INTEGER LEN(N), DISP(N), TYPE
LEN(1)=N
DISP(1)=0
DO J=2,N
LEN(J)=LEN(J-1)-1
DISP(J)=(J-1)*(N+1)
ENDDO
CALL MPI_TYPE_INDEXED(N,LEN,DISP,MPI_REAL,TYPE,IERR)

CALL MPI_TYPE_COMMIT(TYPE, IERR)
CALL MPI_SEND(A, 1, TYPE, ...)

KIEFEME A T = A3
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LEN(J)=N-J+1
DISP(J)=(J-1)*(N+1)
CALL MPI_TYPE_INDEXED(N, LEN, DISP, ...)

ALD | A@Q2) e A(L,N)
AR i AR2) | - A(2,N)
A(N,1) A(N,2) ...... : A(N,N)

84.2.5 MPI Type_hindexed

C
int MPI_Type_hindexed(int count,
int *array_of_blocklengths,
MPI_Aint *array_of_displacements,
MPI_Datatype oldtype, MPI_Datatype *newtype)
Fortran 77
MPI_TYPE_HINDEXED (COUNT, ARRAY_OF_BLOCKLENGTHS,
+ ARRAY_OF_DISPLACEMENTS, OLDTYPE, NEWTYPE, IERR)
INTEGER COUNT, ARRAY_OF_BLOCKLENGTHS(*),
+ ARRAY_OF_DISPLACEMENTS(*), OLDTYPE, NEWTYPE,
+ IERR

AT newtype B count NMEHEIMIEL. 5 i NI array_of_blocklengths(i) 4~
HELEAFIUN oldtype, 7 1A N array_of_displacements(i).
1% PREES MPI_Type_indexed [TIX JITET1X LA # LA 0 B4y

84.2.6 MPI_Type_struct

C
int MPI_Type_struct(int count,
int *array_of_blocklengths,
MPI_Aint *array_of_displacements,
MPI_Datatype *array_of_types,
MPI_Datatype *newtype)
Fortran 77
MPI_TYPE_STRUCT (COUNT, ARRAY_OF_BLOCKLENGTHS,
+ ARRAY_OF _DISPLACEMENTS, ARRAY_OF_TYPES,
+ NEWTYPE, IERR)
INTEGER COUNT, ARRAY_OF_BLOCKLENGTHS (*),
+ ARRAY_OF _DISPLACEMENTS(*), ARRAY_OF_TYPES(x),
+ NEWTYPE, IERR
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PR newtype H1 count MNEHHELMI. 2 ¢ ML array_of _blocklengths(i) 4™
AP RIN array_of _types(i) WA, T 9% 4 array_of_displacements(i).
PR 2 MPI_Type_struct 5 MPI_Type_hindexed F DX A T 25 B0 HemT DL i AS [R] R i S 2R AL i

§4.2.7 HbiEER [ MPI_Address

PR %L MPI_Address IR N5 2 A8 w1 “ a0t Hitik, AT H TAE Fortran 77 R EAR B AL RS
C
int MPI_Address(void *buff, MPI_Aint *address)
Fortran 77
MPI_ADDRESS (BUFF, ADDRESS, IERR)
<type> BUFF(*)
INTEGER ADDRESS, IERR
C 55 sk FR A T LU bk (AT T $R4E, 10 Fortran 77 15 75 H U LU 28 I 1 7 =X E #2
il —AN bk, 48T Fortran 77 fCHS# ] MPI_ADDRESS BRI [l Huhit, MPI 5€ X T —AM48 &
MPI_BOTTOM, ‘& AH 4 T-4axfHuhl o, PRk, i H:
CALL MPI_ADDRESS (BUFF, ADDRESS, IERR)
J&7, MPI_BOTTOM (ADDRESS) 5 BUFF AR 45 [l —AN P A7 Hidik-.

5] 4.10
REAL A(N), B(N)
INTEGER TYPE, IA, IB
CALL MPI_ADDRESS(A, IA, IERR)
CALL MPI_ADDRESS(B, IB, IERR)
CALL MPI_TYPE_HVECTOR(2, N, IB-IA, MPI_REAL, TYPE, IERR)

CALL MPI_SEND(A, 1, TYPE, ...)

[) Bt & % AN B) XA 440 A A= B.

5 4.11

PARAMETER (N=1024, M=512, L=256)

REAL A(N)

INTEGER B(M)

COMPLEX C(L)

INTEGER LEN(3), DISP(3), TYPE(3), NEWTYPE, IA, IB, IC
DATA TYPE /MPI_REAL, MPI_INTEGER, MPI_COMPLEX/,
+ LEN /N, M, L/

CALL MPI_ADDRESS(A, IA, IERR)
CALL MPI_ADDRESS(B, IB, IERR)
CALL MPI_ADDRESS(C, IC, IERR)
DISPS(1)=0

DISPS(2)=IB-IA
DISPS(3)=IC-IA
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CALL MPI_TYPE_STRUCT(3, LEN, DISP, TYPE, NEWTYPE, IER)

CALL MPI_SEND(A, 1, NEWTYPE, ...)

BB & % = /N RE) R A 440 A, B #= C.

5 4.12 ) g1 F KB JUAT T VAU

DISPS(1)=IA
DISPS(2)=IB
DISPS(3)=IC
CALL MPI_TYPE_STRUCT(3, LEN, DISP, TYPE, NEWTYPE, IER)

CALL MPI_SEND(MPI_BOTTOM, 1, NEWTYPE, ...)

§4.3 EIEARRO(ER

BRI R Bt R A, e Bt R AR 1 O T3 R A% 3 2 AT AU MPT_Type_commit R %CHE
ITHRAZ. —A (ARRAR) Blla AU A5 2 N T MPI_Type_free MEHEATRENL, LIRS E
It o PR R GE UL

§4.3.1 FIRLBMER
C

int MPI_Type_commit(MPI_Datatype *datatype)
Fortran 77

MPI_TYPE_COMMIT(DATATYPE, IERR)

INTEGER DATATYPE, IERR

R SR R AR AT it FT AAT MPT 5 i 7 58 4 REMLAE I S A o A .
DR AN Bl SRR T Qs e e R 1 v [ 20 BR 0 AN ELAAE T B A, AN
WA EIRAL, — BT M e i S R B i 5 BRIV AT 7 BILRE R

§4.3.2 HIRZEBAIBN
C

int MPI_Type_free(MPI_Datatype *datatype)
Fortran 77

MPI_TYPE_FREE(DATATYPE, IERR)

INTEGER DATATYPE, IERR

MPI_Type_free BEHR & AR, RE RN 5, datatype FF 4 & 1 MPI_DATATYPE_NULL. IF
TEREAT WA R R R AR A 25 B S8 . — /B S 0 (RORE JOT e ) At b 2 1) L e 3
PR AT A 5.
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5 4.13
REAL U(N,
INTEGER I
CALL MPI_
CALL MPI_
CALL MPI_
CALL MPI_

CALL MPI_
CALL MPI_

M), V(N,M
U, IV, CTYPE, RTYPE, RTYPEO

ADDRESS (U, IU, IERR)

ADDRESS(V, IV, IERR)

TYPE_VECTOR(M, 1, N, MPI_REAL, RTYPEO, IERR)
TYPE_HVECTOR(2, 1, IV-IU, RTYPEO, RTYPE, IERR)
TYPE_FREE(RTYPEO, IERR)

TYPE_HVECTOR(2, N, IV-IU, MPI_REAL, CTYPE,IERR)

! g{éﬁ ﬁki:N,l),V(l:N,l)

CALL MPI_SEND(U(1,1), 1, CTYPE, ...)
! K% U(L,1:M),V(1,1:M)

CALL MPI_SEND(U(1,1), 1, RTYPE, ...)
! & 3% U(L:N,M),V(1:N,M)

CALL MPI_SEND(U(1,M), 1, CTYPE, ...)
! K% UW,1:M),V(N,1:M)

CALL MPI_SEND(U(N,1), 1, RTYPE, ...)

il 4.14
REAL U(N,M), V(N,M)
INTEGER IU, IV, EX, CTYPE, RTYPE

INTEGER LENS(3), DISPS(3), TYPES(3)

DATA LENS
CALL MPI_
CALL MPI_
CALL MPI_
DISPS(1)
DISPS(2)
DISPS(3)
CALL MPI_
DISPS(3)
CALL MPI_

/1, 1, 1/, TYPES/MPI_REAL, MPI_REAL, MPI_UB/

ADDRESS(U, IU, IERR)

ADDRESS(V, IV, IERR)

TYPE_EXTENT (MPI_REAL, EX, IERR)

0

IV - IU

= EX

TYPE_STRUCT (3, LENS, DISPS, TYPES, CTYPE, IERR)
= EX*N

TYPE_STRUCT(3, LENS, DISPS, TYPES, RTYPE, IERR)

! giig.ﬁki:N,l),V(l:N,l)

CALL MPI_SEND(U(1,1), N, CTYPE, ...)
! K% UMA,1:M),V(,1:M)

CALL MPI_SEND(U(1,1), M, RTYPE, ...)
! K% UL:N,M) , V(1:N,M)

CALL MPI_SEND(U(1,M), N, CTYPE, ...)
! K% UW,1:M),V(N,1:M)

CALL MPI_SEND(U(N,1), M, RTYPE, ...)

84.3.3 MPI Get_elements

PR 2 MPI_Get_elements 5 MPI_Get_count ZBL, {H &R [MIF) & VH B AL & 19 MPT JEUdA 2 Hin
R4, MPI_Get_elements R [1f count {HU1 R A2 MPI_UNDEFINED F{Jif, JJIA%R 2
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MPI_Get_count JR[F[[F] count {HIPf5EL.
C
int MPI_Get_elements(MPI_Status *status,
MPI_Datatype datatype, int *count)
Fortran 77
MPI_GET_ELEMENTS(STATUS, DATATYPE, COUNT, IERR)
INTEGER STATUS(MPI_STATUS_SIZE), DATATYPE, COUNT, IERR

5] 4.15 MPI Get_elements: [04-ex4.f]

84.4 HIERIFTESHE

7E MPI o, Sl 4 T RE PR 4 25288 MPT_PACKED, HI /™ mI LALLZRABLT PVM o i 77 ke AN 7] ) %
PEHATHT AR ORI 2, SO e R 5 FEA TR .

§4.4.1 HiETE

C
int MPI_Pack(void *inbuf, int incount,
MPI_Datatype datatype, void *outbuf,
int outsize, int *position, MPI_Comm comm)
Fortran 77
MPI_PACK(INBUF, INCOUNT, DATATYPE, OUTBUF, OUTSIZE,
+ POSITION, COMM, IERR)

<type> INBUF(*), OUTBUF (*)
INTEGER INCOUNT, DATATYPE, OUTSIZE, POSITION, COMM,
+ TIERR

ZRREC 2P X inbuf Y incount PNRALY datatype MEHHEATIT AL, T4 5 BEHEIHE
ZZ1PIX outbuf 1. outsize 4 HINIE outbuf MLEKEE (4L, (R AR BT WS X 2 Bk 7t
H). comm s A IRAT ALECHE K AL HT R 45

position EFI LM X TN, H—IHH MPI_Pack HifH /" F2/F MoK position WA 0, BJG
MPI_Pack Kf H BB HCE, A& S 2 1R ) F T AL G b DX o i A T3 20 (B2 af A . B T
MPI_Pack Jif¥) position SEFr bt /& CLF 60 M 1) S B

§4.4.2 HIERE

C
int MPI_Unpack(void *inbuf, int insize, int *position,
void *outbuf, int outcount,
MPI_Datatype datatype, MPI_Comm comm)
Fortran 77
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MPI_UNPACK (INBUF, INSIZE, POSITION, OUTBUF, OUTCOUNT,
+ DATATYPE, COMM, IERR)

<type> INBUF(*), OUTBUF ()

INTEGER INSIZE, POSITION, OUTCOUNT, DATATYPE, COMM,
+ IERR

MPI_Unpack AT EHE R OEE, B 1EM & MPI_Pack HOWH4E: ‘E M inbuf FH7 outcount >
KNy datatype I E] outbuf H1. BRE T &S HIN S XY MPI_Pack KL, HAIX K inbuf
F insize XJN.F MPI_Pack /] outbuf F outsize, Ifi outbuf A outcount M|X} T MPI_Pack
H inbuf Al incount.

§4.4.3 REFTERHEEKXN

H1F MPT ST RN S A8 F P Bl oA — L2 B AE 8, DRIAT A )5 BBl K/ NASSE T L Bl (14

KA. BRE MPT_Pack_size IR [\ EHRIT A A, AT IR P g 04T g XK.
C

int MPI_Pack_size(int incount, MPI_Datatype datatype,

MPI_Comm comm, int *size)

Fortran 77

MPI_PACK_SIZE(INCOUNT, DATATYPE, COMM, SIZE, IERR)

INTEGER INCOUNT, DATATYPE, COMM, SIZE, IERR

size J&[H| incount NRALN datatype HIEHE N T AEE S A comm AT AOE BERWOM AT S
B RS

5 4.16
INTEGER*4 BUFF(64)
INTEGER N, M
REAL A(5), B(5)
INTEGER POSITION

IF ( MYRANK .EQ. O ) THEN

POSITION = 0

CALL MPI_PACK(N, 1, MPI_INTEGER, BUFF, 256, POSITION,
+ MPI_COMM_WORLD, IERR)

CALL MPI_PACK(M, 1, MPI_INTEGER, BUFF, 256, POSITION,
+ MPI_COMM_WORLD, IERR)

CALL MPI_PACK(A, 5, MPI_REAL, BUFF, 256, POSITION,
+ MPI_COMM_WORLD, IERR)

CALL MPI_PACK(B, 5, MPI_REAL, BUFF, 256, POSITION,
+ MPI_COMM_WORLD, IERR)

CALL MPI_SEND(BUFF, 256, MPI_PACKED, 1, 111,
+ MPI_COMM_WORLD, IERR)

ELSE IF ( MYRANK .EQ. 1 ) THEN
CALL MPI_RECV(BUFF, 256, MPI_PACKED, 0, 111,

+ MPI_COMM_WORLD, IERR)
POSITION = 0O
CALL MPI_UNPACK(BUFF, 256, POSITION, N, 1,
+ MPI_INTEGER, MPI_COMM_WORLD, IERR)
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CALL MPI_UNPACK(BUFF, 256, POSITION, M, 1,

+ MPI_INTEGER, MPI_COMM_WORLD, IERR)
CALL MPI_UNPACK(BUFF, 256, POSITION, A, 5,
+ MPI_REAL, MPI_COMM_WORLD, IERR)
CALL MPI_UNPACK(BUFF, 256, POSITION, B, 5,
+ MPI_REAL, MPI_COMM_WORLD, IERR)
ENDIF

§4.5 MPI 1.1 RAFESEIEX/NAIRE

AREANPIVFZ RE0H (W1 MPI_Address, MPI_Type_hvector %§), C 5 Fortran 77 %f 424 {f
FI T AR0ASRI: EAE C MECP 298 MPT_Atnt, i 6 Fortran 77 1251 %
MPI_INTEGER.

MPI_Aint s MPI & S — AT 5 6088 KA RMT RIERAER) C AR R, BIMTE 64 A7 &
it H int ARt HBIE REE /N T REANE ) fEIX LY R SE F MPI_Aint M HHOE UM long, 1M7L 32 fi7
ARG MPI_Aint W E X0 int. A MPI_Aint SKUGHI A7 bk ) 8 R AR 8 T fRAIE MPT ACRS A
RIHBERAEAE 32 A1 5 64 ALERAE R GE R IR AT AL AR

MPI 1.1 #4354 Fortran 77 SR HAIN B ARS8, e 48— INTEGER. R AR —A>
Fortran 77 P28 T X LLpR 501018, ‘&7 32 15 64 (i AE RS R nT B A I vl Re &2 258, JF H
F Fortran 77 $2 L1 ALBLHEE 2GB(2k 4GB) 742« Hdk K /NS S E b 217 R M.

Bk, —28 ¢ B A )L, 41 MPI_Type_size 1 size W4 int *, IXHLRASBRE] T
BRI RNARE T 2GB.

MPT 2 H5E LT 418 F R %L, W1 MPI_Get_address, MPI_Type_create_hvector 5345, HFJHt &
P I A IX R M E H o C A Fortran (90) #2454 — 00 S50 524838 1 25 MPI 2.0 brifEs
2.6 .
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FHE ZEHIB{E (Collective Communications)

AEASA MPT $2 1R E 05 R AL, ARG (barrier synchronization) i
(broadcast) FHFULLE (gather) SHIK (scatter)s VHZY (reduction) 55, 1X LR 534 EK & T 7] — 3k
PR GEAEAS) MIERILRI 2, WhIF] 58 .

SR R BRI B VR ) AT 20— X 2 (—ANHERE ZANRERE, )RR B OR) . 20—
(ZABEREN —ANEERE, R . IH2Y) X2 (AR 2 A ERE) =2 A, fE Xt
LM A, DRI R IR A O, MOV ZERAERRBERE (root).

§5.1 [ERRRIT

C

int MPI_Barrier (MPI_Comm comm )
Fortran 77

MPI_BARRIER(COMM, IERR)

INTEGER COMM, IERR

PN TR [R2E . — AN BERE Y% e 805 R S A FLEDEAS 4% comm HH (1 BT AT HEREHS M
TR ECA IR ]

§5.2 | 1&

C
int MPI_Bcast(void *buffer, int count,
MPI_Datatype datatype, int root, MPI_Comm comm )
Fortran 77
MPI_BCAST(BUFFER, COUNT, DATATYPE, ROOT, COMM, IERR)
<type> BUFFER(%)
INTEGER COUNT, DATATYPE, ROOT, COMM, IERR

A5 comm FHEFES N root [MHEFE (FREEFE) 4 H O buffer HIK AN 2[RI R IE 2510 (5 4% BT
HIH .

BOW U, B % NPROCS AIHfE 2% comm T AJUEFESL, MYRANK A HERELEIRAG 2% comm I HERE S,
M| MPI_Bcast #HF

IF ( MYRANK .EQ. ROOT ) THEN
DO I=0, NPROCS-1
IF ( I .NE. ROOT ) THEN
CALL MPI_SEND(BUFFER, COUNT, DATATYPE, I,
ENDIF
ENDDO
ELSE
CALL MPI_RECV(BUFFER, COUNT, DATATYPE, ROOT,
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ENDIF
ROOT: BUFFER
Ar”///// \\\\\\\HL
N 256
P0: BUFFER P1: BUFFER Pn: BUFFER

8§5.3 EUEUE

BB SR S AR (WARIERE) K B O BBl AL R RE, ARBEREAG X L el 15 JF Ik
ERWNEUEE /2

§5.3.1 UWEHRIKELIER MPI_Gather

C
int MPI_Gather(void *sendbuf, int sendcount,
MPI_Datatype sendtype, void *recvbuf,
int recvcount, MPI_Datatype recvtype, int root,
MPI_Comm comm)
Fortran 77
MPI_GATHER (SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
+ RECVCOUNT, RECVTYPE, ROOT, COMM, IERR)

<type> SENDBUF (%), RECVBUF (%)
INTEGER SENDCOUNT, SENDTYPE, RECVCOUNT, RECVTYPE, ROOT,
+ COMM, IERR
PR (BFRRERE) 4 sendbuf HY I AL SRR, HRBE RN 1K SO R0 Fc b FE = R it
WIKFEWC ] recvbut 1. RILFIHZWI B B 5K BE A IC, BIY A2 AL A FH i) i 2 2R i 23
HAMIFZRA T, S8 recvbuf, recvcount Fl recvtype [ HRHERE A & .
i NPROCS Myl A5 2% T K RERE 2, MYRANK Y HERE S, W] MPI_Gather #H4 T

CALL MPI_SEND(SENDBUF, SENDCOUNT, SENDTYPE, ROOT, ...)
IF ( MYRANK .EQ. ROOT ) THEN
DO I=0, NPROCS-1
CALL MPI_RECV( RECVBUF + I*RECVCOUNT*extent (RECVTYPE),
+ RECVCOUNT, RECVTYPE, I, ...)
ENDDO
ENDIF
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PO: SENDBUF P1: SENDBUF Pn: SENDBUF

e B —
4 ¥ ¥
—

1 1 |
ROOT: RECVBUF

§5.3.2 WEAREHKEEIEY vPI Gatherv

C
int MPI_Gatherv(void *sendbuf, int sendcount,
MPI_Datatype sendtype, void *recvbuf,
int *recvcounts, int *displs,
MPI_Datatype recvtype, int root, MPI_Comm comm)
Fortran 77
MPI_GATHERV (SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
+ RECVCOUNTS, DISPLS, RECVTYPE, ROOT, COMM, IERR)

<type> SENDBUF (%), RECVBUF (%)
INTEGER SENDCOUNT, SENDTYPE, RECVCOUNTS(*), DISPLS(*),
+ RECVTYPE, ROOT, COMM, IERR

5 MPI_Gather KRBl {H ALVFREANBERE AL B S LA, JF HARBEREE SO A — & K e
ST, recvbuf, recvtype, recvcounts Fl displs AR RE A & Y. #4 recvcounts Fl
displs MITCERMEEE TR, 7004 1 N ERR RO B K BERIAL RS (LA recveype by 5LAT).

B WPROCS JAyJf A5 U HERE AL, MYRANK Dy UERE TS, ) MPT_Gatherv 4T

INTEGER DISPLS(0:NPROCS-1), RECVCOUNTS(O:NPROCS-1)

CALL MPI_SEND(SENDBUF, SENDCOUNT, SENDTYPE, ROOT, ...)
IF ( MYRANK .EQ. ROOT ) THEN
DO I=0, NPROCS-1
CALL MPI_RECV( RECVBUF + DISPLS(I)x*extent(RECVTYPE),

+ RECVCOUNTS(I), RECVTYPE, I, ...)
ENDDO
ENDIF
PO: SENDBUF P1l: SENDBUF Pn: SENDBUF
4 ¥ ¥
N T I ]

ROOT: RECVBUF

§5.3.3 2 U{fE MPI Allgather

C
int MPI_Allgather(void *sendbuf, int sendcount,
MPI_Datatype sendtype, void *recvbuf,

int recvcount, MPI_Datatype recvtype,
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MPI_Comm comm)
Fortran 77
MPI_ALLGATHER(SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
+ RECVCOUNT, RECVTYPE, COMM, IERR)
<type> SENDBUF (*), RECVBUF (*)
INTEGER SENDCOUNT, SENDTYPE, RECVCOUNT, RECVTYPE, COMM,
+ IERR

MPI_Allgather 5 MPI_Gather J3MBL, X 7 /& fT A3 HERE [R] K 20 e AE B recvbus H, AIEFR A
B g

MPI_Allgather S5 T4K K LABEASHERE A AR RE 1 H o %X MPI_Gather:

DO I=0, NPROCS-1

CALL MPI_GATHER(SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
+ RECVCOUNT, RECVTYPE, I, COMM, IERR)
ENDDO

B DT RERE O AREERE A — U AR, P FiSe a2 R 2dle, -
ROOT=0
CALL MPI_GATHER(SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
+ RECVCOUNT, RECVTYPE, ROOT, COMM, IERR)
CALL MPI_BCAST(RECVBUF, RECVCOUNT*NPROCS, RECVTYPE, ROOT,
. COMM, IERR)

Allgather, NPROCS=3

SENDBUF RECVBUF
PO [ I — —
P1 E:£> I — —
P2 I — —

§5.3.4 ARIKEHIERILILE MPI_Allgathery

C
int MPI_Allgatherv(void *sendbuf, int sendcount,
MPI_Datatype sendtype, void *recvbuf,
int *recvcounts, int *displs,
MPI_Datatype recvtype, MPI_Comm comm)
Fortran 77
MPI_ALLGATHERV (SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
+ RECVCOUNTS, DISPLS, RECVTYPE, COMM, IERR)

<type> SENDBUF (%), RECVBUF (%)
INTEGER SENDCOUNT, SENDTYPE, RECVCOUNTS(*), DISPLS(%*),
+ RECVTYPE, COMM, IERR

MPI_Allgatherv M -T/AN A BEHal Bt A k. &2 4l MPI_Gatherv JSfUL.
MPI_Allgatherv 54/ T IK LABEANHERE A HR R ] MPI_Gatherv:

DO I=0, NPROCS-1
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CALL MPI_GATHERV(SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
+ RECVCOUNTS, DISPLS, RECVTYPE, I, COMM, IERR)
ENDDO

B ME—HERE AR 1 FH — K MPI_Gatherv, P/ #RWSCER S 1 5ds, 514

ROOT=0

CALL MPI_GATHERV(SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
+ RECVCOUNTS, DISPLS, RECVTYPE, ROOT, COMM, IERR)
CALL MPI_TYPE_INDEXED(NPROCS, RECVCOUNTS, DISPLS, RECVTYPE,
+ NEWTYPE, IERR)

CALL MPI_TYPE_COMMIT(NEWTYPE, IERR)

CALL MPI_BCAST(RECVBUF, 1, NEWTYPE, ROOT, COMM, IERR)

CALL MPI_TYPE_FREE(NEWTYPE, IERR)

Allgatherv, NPROCS=3

SENDBUF RECVBUF
PO [ [ i —
P11 |::> S —
P2 S —

§5.4 HIEELA

HHE BRI RERE — A KB B 7y /NI M U 5 2 A HERE (BARIREERE B 2). B
AL S ubuE L

§5.4.1 RUAMHEREKEEIEYE vPI Scatter

C
int MPI_Scatter(void *sendbuf, int sendcount,
MPI_Datatype sendtype, void *recvbuf,
int recvcount, MPI_Datatype recvtype, int root,
MPI_Comm comm)
Fortran 77
MPI_SCATTER (SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
+ RECVCOUNT, RECVTYPE, ROOT, COMM, IERR)

<type> SENDBUF(*), RECVBUF (%)
INTEGER SENDCOUNT, SENDTYPE, RECVCOUNT, RECVTYPE, ROOT,
+ COMM, IERR

FIEFE root 1) sendbuf AL NPROCS MESEAF UM EHH L, BN EHE P B S sendcount A
HKAN) sendtype (WAL, NPROCS il {5 45 HH EFEAL. AR RERE X SO B g R (1) 7 5 IR o3 I
EAERE (RFEEERE 3 ). 23 sendbuf, sendcount Hl sendtype {NHLIEFEA & XL

iR 1% MYRANK A HEFE S, W MPI_Scatter #1347

IF ( MYRANK .EQ. ROOT ) THEN
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DO I=0, NPROCS-1
CALL MPI_SEND( SENDBUF + I*SENDCOUNT*extent (SENDTYPE),

+ SENDCOUNT, SENDTYPE, I, ...)
ENDDO

ENDIF

CALL MPI_RECV(RECVBUF, RECVCOUNT, RECVTYPE, ROOT, ...)

ROOT: SENDBUF

[— [ | |
[ /1 I—
PO: RECVBUF P1: RECVBUF Pn: RECVBUF

§5.4.2 EIAARRKELIER PI_Scatterv

C
int MPI_Scatterv(void *sendbuf, int *sendcounts,

int *displs, MPI_Datatype sendtype,

void *recvbuf, int recvcount,

MPI_Datatype recvtype, int root, MPI_Comm comm)
Fortran 77

MPI_SCATTERV (SENDBUF, SENDCOUNTS, DISPLS, SENDTYPE,
+ RECVBUF, RECVCOUNT, RECVTYPE, ROOT, COMM, IERR)

<type> SENDBUF (*), RECVBUF (*)
INTEGER SENDCOUNTS(*), DISPLS(*), SENDTYPE, RECVCOUNT,
+ RECVTYPE, ROOT, COMM, IERR
55 MPI_Scatter JBL, {H SRV A IE AU AR B BRI LA IF AL sendbuf AN REELLATIL
sendbuf, sendtype, sendcounts Al displs SUNARIEFEAR 2 . $(4] sendcounts Al displs ITCEA
G TR, BN M4 M RIL A R AR B KIEAE (UL sendtype N HLAT).
{B ¥ NPROCS Ay i 8 UL RS, MYRANK R 5, JU MPT_Scatterv 14 T
INTEGER DISPLS(0:NPROCS-1), SENDCOUNTS(0:NPROCS-1)
IF ( MYRANK .EQ. ROOT ) THEN

DO I=0, NPROCS-1
CALL MPI_SEND( SENDBUF + DISPLS(I)*extent (SENDTYPE),

+ SENDCOUNTS(I), SENDTYPE, I, ...)
ENDDO

ENDIF

CALL MPI_RECV(RECVBUF, RECVCOUNT, RECVTYPE, ROOT, ...)
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ROOT: SENDBUF

[ [ |
— = —
P0: RECVBUF P1: RECVBUF Pn: RECVBUF

§5.5 EFRRFIEXT EARFIZRIEIRAL L UNE

REABEREOR B M — DR, I BB BRI R U R R I Bl . JRA TR B4 o £
Pl “AHURER” . e BT ABEA A R Bl AR 9T R, T DA 2 B O (9 .

§5.5.1 FHRIFIEKENSIWER A MPI Al1toall

C
int MPI_Alltoall(void *sendbuf, int sendcount,
MPI_Datatype sendtype, void *recvbuf,
int recvcount, MPI_Datatype recvtype,
MPI_Comm comm)
Fortran 77
MPI_ALLTOALL (SENDBUF, SENDCOUNT, SENDTYPE, RECVBUF,
+ RECVCOUNT, RECVTYPE, COMM, IERR)

<type> SENDBUF (), RECVBUF (%)
INTEGER SENDCOUNT, SENDTYPE, RECVCOUNT, RECVTYPE, COMM,
+ IERR
i ANHEFEES sendbuf YA § HREGE AR 5 ADNUFER recvbut S ¢ MY E,
i,7=0,...,NPROCS-1 (NPROCS NIFE%(). sendbuf Al recvbuf 31 NPROCS /NI LA7 I B4 B As)
B, AR EATT R BRI R /2R 8 73 514 sendcount /sendtype Fl recvcount /recvtype.
ZARAEA A TR E s R AT — B N, ARV A YRR A AT o DA A 5 R e 0
2 BR80T AR 25 oy MoRe & A8 B 9 73 AT A AE 5 R o
% MYRANK MRS, W) MPTI_Alltoall #H4 T

DO I=0, NPROCS-1

CALL MPI_SEND( SENDBUF + I*SENDCOUNT*extent (SENDTYPE),
+ SENDCOUNT, SENDTYPE, I, ...)
ENDDO
DO I=0, NPROCS-1

CALL MPI_RECV( RECVBUF + I*RECVCOUNT*extent(RECVTYPE),
+ RECVCOUNT, RECVTYPE, I, ...)
ENDDO

All to aLL scatter/gather, NPROCS=3
SENDBUF RECVBUF

] I I — e
P1 T [ e
P2 [ — e

48



§5.5.2 AEEHFEREMEIERA MPI_Alltoally
C

int MPI_Alltoallv(void *sendbuf, int *sendcounts,
int *sdispls, MPI_Datatype sendtype,
void *recvbuf, int *recvcounts, int *rdispls,
MPI_Datatype recvtype, MPI_Comm comm)
Fortran 77
MPI_ALLTOALLV(SENDBUF, SENDCOUNTS, SDISPLS, SENDTYPE,
+ RECVBUF, RECVCOUNTS, RDISPLS, RECVIYPE, COMM,
+ IERR)
<type> SENDBUF (%), RECVBUF (%)
INTEGER SENDCOUNTS(*), SDISPLS(*), SENDTYPE,
+ RECVCOUNTS (%), RDISPLS(*), RECVTYPE, COMM, IERR
55 MPI_Al1toall MU, (EAEMEHE A BETT AANEE, JF HANESRIESAF L. KNS HIE AR
5 M MPI_Alltoall, MPI_Scatterv Fll MPI_Gatherv "FZHIF) & XI5 H.

% MYRANK M HEFE S, NPROCS M REFEEL, I MPT_Alltoallv AH24 T

DO I=0, NPROCS-1

CALL MPI_SEND( SENDBUF + SDISPLS(I)*extent (SENDTYPE),
+ SENDCOUNTS(I), SENDTYPE, I, ...)
ENDDO
DO I=0, NPROCS-1

CALL MPI_RECV( RECVBUF + RDISPLS(I)*extent (RECVIYPE),
+ RECVCOUNTS(I), RECVTYPE, I, ...)
ENDDO

All to aLL scatter/gather, NPROCS=3
SENDBUF RECVBUF
PO [ T [ I PO

P1 [ N T |::> | | s
P2 I T TR T T P2

§5.6 344
o —MEE ST p DR, BAERIIE D n ATCENEA. & {ari, k=1,...,n} N

i NP, i =0,...,p— 1. X% @ AR TXEEA TR — Hiz &, WAHMN 1 H2#1E
(reduction) 455 A {resi, bk =1,...,n}, Hrp:

resy = ag,0 D ag,1 - D akp-1,

MPI [RIHZ B ECERIZ S @ WAL 45 7, (R DUANI A HAE. 850 nT Lo MPT 1iE I, th
U AT E .
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§5.6.1 VALK MPI_Reduce

C
int MPI_Reduce(void *sendbuf, void *recvbuf, int count,
MPI_Datatype datatype, MPI_Op op, int root,
MPI_Comm comm)
Fortran 77
MPI_REDUCE (SENDBUF, RECVBUF, COUNT, DATATYPE, OP, ROOT,
+ COMM, IERR)

<type> SENDBUF (), RECVBUF (%)
INTEGER COUNT, DATATYPE, OP, ROOT, COMM, IERR

Wi R4k NPROCS, WU MPI_Reduce AH T7EMRIEFE (root) HHilH:

DO K=1, COUNT
RECVBUF (K) = SENDBUF(K) of process 0
DO I=1, NPROCS-1
RECVBUF (K) = RECVBUF(K) op ( SENDBUF(K) of process I )
ENDDO
ENDDO

BT ER op ZH051, HESHUNE SGEI 5 LI, op &€ INAME I MIZS, op #£ C SR
4 MPI_Op, IfifE Fortran 77 HUZ — NI, op AT LA MPT FUE SCHI, AT Lo AT . 3.1
HAE B3 1 (83 5T) A anf B E SOHZ P Is 5.

MPI_Reduce: NPROCS=3, COUNT=3, ROOT=0, OP=MPI_SUM

SENDBUF RECVBUF
POl A0 | | A2 | [A0+B0+Co| [A2+B2+C2| PO
PI[ B0 ] B2 | |:> | | | 1P1
P2 co | | c2 | [ | | | P2

MRS MPT FIUE R ALEE S UL ST a5k Kb “ 7157 48 MPI_BYTE

MPT P ST 5RO et 8 (1 B 1
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FVFHI PSR
MPI I2H5 | &% C Fortran 77
MPI_MAX PSP LGt LSSt
MPI_MIN BISSUN PR S LT
MPI_SUM KA R SR AR | SR S A
MPI_PROD KA R SR AR | R S ST
MPI_LAND Wiy Lcgi) perg Rkl
MPI_BAND et 3 E v AES] B S QI ]
MPI_LOR B H pek =Rt
MPI_BOR MBI AT 5 R P LI ]
MPI_LXOR pek Rl P perk =Rkl
MPI_BXOR TREREA B | R A Y
MPI_MAXLOC | fe NAE A7 * *
MPI_MINLOC | H¢/IME AL E * *

MPI_MINLOC Fil MPI_MAXLOC &M MEFIR IS5, "eATTE R O CESEAFTRI AN ) MR —
FFFREAR R, MPT e AT ST R i — L4 S8 .

© MPI_FLOAT_INT = {float, int}
MPI_DOUBLE_INT = {double, int}
MPI_LONG_INT = {long, int}
MPI_2INT = {int, int}
MPI_SHORT_INT = {short, int}
MPI_LONG_DOUBLE_INT = {long double, int}
Fortran 77

MPI_2REAL = {REAL, REAL}
MPI_2DOUBLE_PRECISION = {DOUBLE PRECISION, DOUBLE PRECISION}

MPI_2INTEGER = {INTEGER, INTEGER}

W x = (u,i), y = (v,7), W] MPT_MINLOC(z,y) = (w, k), HH:

1 ifu<w
w = min(u, v), k=4 min(i,j) ifu=v
J ifu>wv

W x = (u,i), y = (v,7), W MPT_MAXLOC(z,vy) = (w, k), HHh:

7 ifu>w
w = max(u,v), k=< min(i,j) ifu=wv
j ifu<o
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§5.6.2 2329 MPI_Allreduce

C
int MPI_Allreduce(void *sendbuf, void *recvbuf,
int count, MPI_Datatype datatype, MPI_Op op,
MPI_Comm comm)
Fortran 77
MPI_ALLREDUCE (SENDBUF, RECVBUF, COUNT, DATATYPE, OP,
+ COMM, IERR)

<type> SENDBUF (%), RECVBUF (*)
INTEGER COUNT, DATATYPE, OP, COMM, IERR
A VA2 pR B 08 VA L bR B R E SR A, (R E R (R R A R Ly is S 25 3
MPI_Allreduce [% T Lt MPI_Reduce b T — root 244, S8 & X 55 —FE.
MPI_Allreduce A4 F7E MPI_Reduce /&ty M FRRG &5 BT IRk, e ST

ROOT=0

CALL MPI_REDUCE(SENDBUF, RECVBUF, COUNT, DATATYPE, 0P, ROOT,
+ COMM, IERR)

CALL MPI_BCAST(RECVBUF, COUNT, DATATYPE, ROOT, COMM, IERR)

MPI_ALLreduce: NPROCS=3, COUNT=3, OP=MPI_SUM

SENDBUF RECVBUF
PO| A0 | | A2 | |A0+B0+CO] |A2+B2+C2| PO
P1l B0 | | B2 |E#> |A0+B0+CO] |A2+B2+C2| P1
P2] co | | c2 | |A0+B0+CO] |A2+B2+C2| P2

§5.6.3 JIZJE( A& MPI_Reduce_scatter

C
int MPI_Reduce_scatter(void *sendbuf, void *recvbuf,
int *recvcounts, MPI_Datatype datatype,
MPI_Op op, MPI_Comm comm)
Fortran 77
MPI_REDUCE_SCATTER (SENDBUF, RECVBUF, RECVCOUNTS,
+ DATATYPE, 0P, COMM, IERR)

<type> SENDBUF (%), RECVBUF (*)
INTEGER RECVCOUNTS(*), DATATYPE, 0P, COMM, IERR
ﬁﬂ?@ﬁﬁji@ﬁi&%ﬁfﬁiﬁﬁf‘*Zk.COUNT:::E:Ei?ocsflrecvcounts(i) HIHZIHRAE, SRE 0 HZ 45
FHATHURIRAE, BURE S « NIHFRERIEAR KN recveounts (). HARSH S L5 MPI_Reduce
—FE
W NPROCS M REFEEL, MYRANK A BEFES, I MPI_Reduce_scatter #H2T

52



INTEGER ROOT,COUNT,DISPLS(0:NPROCS-1) ,RECVCOUNTS (0:NPROCS-1)
<type> TMPBUF (%)

COUNT = RECVCOUNTS(0)
DISPLS(0) = 0
DO I=1, NPROCS-1
COUNT = COUNT + RECVCOUNTS(I)
DISPLS(I) = DISPLS(I-1) + RECVCOUNTS(I-1)
ENDDO
ROOT=0
CALL MPI_REDUCE(SENDBUF, TMPBUF, COUNT, DATATYPE, OP, ROOT,
+ COMM, IERR)
CALL MPI_SCATTERV(TMPBUF, RECVCOUNTS, DISPLS, DATATYPE,
+ RECVBUF, RECVCOUNTS(MYRANK), DATATYPE, ROOT, COMM,
+ IERR)

MPI_Reduce_scatter: NPROCS=3, COUNT=3, OP=MPI_SUM

SENDBUF RECVBUF
POl A0 | | A2 | [A0+B0+Co| | | PO
PI[ B0 ] B2 | |:> | | | 1P1
P2 co | | c2 | |A2+B2+C2] | | P2

§5.6.4 RBIZRYIZ) MPI _Scan

C
int MPI_Scan(void *sendbuf, void *recvbuf, int count,
MPI_Datatype datatype, MPI_Op op, MPI_Comm comm)
Fortran 77
MPI_SCAN (SENDBUF, RECVBUF, COUNT, DATATYPE, OP, COMM,
+ IERR)

<type> SENDBUF (*), RECVBUF (%)
INTEGER COUNT, DATATYPE, 0P, COMM, IERR
AIRITZ), BRI, 5 IRZ8EER L, (HAS AL BR AR AT B AL 5 . w45 d 45
WG ¢ MUEFEIH) recvbus UL SRT « MEFR S HALIEH AR, R SH0 5 XS
MPI_Allreduce FEASAHA.
WHERE S 24 MYRANK, W) MPT_Scan A4 REANERE 43 915 :

DO K=1, COUNT
RECVBUF (K) = SENDBUF(K) of process 0
DO I=1, MYRANK
RECVBUF(K) = RECVBUF(K) op ( SENDBUF(K) of process I )
ENDDO
ENDDO
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MPI_Scan: NPROCS=3, COUNT=3, OP=MPI_SUM

SENDBUF RECVBUF
PO] A0 | | A2 | | A0 | | A2 |PO
P1l B0 | | B2 |E€> | Ao+BO | | A2+B2 |P1
P2 co | | c2 | [A0+B0+CO] [A2+B2+C2| P2

§5.6.5 VAASEIRVIAHPARBENXHIE
ik MPT $24L IS 548, H P AT LA B AT SCEZTRTRTZ 09 29 48 I8 5.

int MPI_Op_create(MPI_User_function *func, int commute,
MPI_Op *op)

Fortran 77

MPI_OP_CREATE(FUNC, COMMUTE, 0P, IERR)

EXTERNAL FUNC

LOGICAL COMMUTE

INTEGER 0P, IERR

MPI_Op_create @& (& X) —PHiiaH. ZH0H func £ HRUGH T 5 iiziz SR AN R

4, commute HKFR T & L HIE 52 Al 2 A/ (commute=true FKIRHHAL). C FETH op IR[F]
P is HAR S, Fortran 77 $5 LUNR [B B G i da SEAURN. — AN S A0 E S A MPI file X1z
H— ﬁ'?%%fﬁﬁﬁ”%%ﬁﬂ%ﬁwxﬂﬁﬁﬁ¢

9758 i HIB SIS R AL func NAZ HAT U0 MBI £ 1

C void func(void *invec, void *inoutvec, int *len,
MPI_Datatype *datatype)
Fortran 77
FUNCTION FUNC(INVEC, INOUTVEC, LEN, DATATYPE)
<type> INVEC(LEN), INOUTVEC(LEN)
INTEGER LEN, DATATYPE
HENPREL func B, invec Al inoutvec W H S HIZH HIH#AEEL (operand). PAZURIFIN inoutvec H Y.
ZATIBH IR, 1len 45 invec Fl inoutvec HEFHITCENE (FHY T HA R LT count).
datatype 43 HEAEENEAR Y (RVHL R AT Y datatype). FLUHL, PREL func W20 5E LT R
(=
DO I=1,LEN
INQUTVEC(I) = INVEC(I) op INOUTVEC(I)
ENDDO

AN RIS AN L, v LU MPI_Op_free IR, LAEREBCE BT b7 I 1M R 5¢
DL
C
int MPI_Op_free(MPI_Op *op)
Fortran 77
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MPI_OP_FREE(OP, IERR)
INTEGER OP, IERR

§5.7 EFXH: © EItE

5] 5.1 XA MPICH % % pi3.f Y425 £ 4. 44257 # A 425

1
4
™= /0 m d{E
HHE o E A fx) =4/ +2?). HFRE [0,1] 98k n F4, 774 2= (i —0.5)/n, N
BaX FATAZ R P2 P AAE A L, MG bk AMibAe 7 it 5

Z f(z:)

1<i<n,(i—1) mod P=k

S\H

7 4B [pi3.f]

§5.8 FEFLH: —4 Poisson A#E (by ENIE)

§5.8.1 H1E. BEISER KR
2 188 SUAE RN X 35111 Poisson J5 FE:

—Au(z,y) = f(z,y), (z,y) € Q= (0,W)x(0,H) (5.1)
u(w,y) = g(z,y), (z,y) € 00
o, fz,y) A gz, y) OB, 20058 AEX IR Q B A SRL 5.
W ARBRE = K1y 5, 23 BIECE K
1% H
he =2 hy= oy (5.2)

I Q BRI, IM x a1 RIA%, Fo oM A oM 23 5 W ARER A o By 7 1) R AR B TN L
BB (B) TR w(a, y) € SAEPTA MM 4 i b, HATIn R R FRRoR

{ui,j = u(ihy, jhy) 1<i<IM—1, 1<j<M-1 53)
wij = gij = g(ihg, jhy) =08 i=1IM8L j =08 j = IM
FH ot 22 i el 3

taa (ihas jhy) ~ Uj—1,j — QZ;j + Uit1j

Uy (i, jhy) ~ 211 QZ%J + Ui (5.4)
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FFid
fij = f(iha, jhy) (5.5)
W Bk 220 0 AN FE (60), [958 T/E 10 5 /A 2520 B 1M 1) B4k A sk B iR A e vk
BT FEAL:
2(h2 + hiuij — bl (wioj + wit1,y) — hi(uij—1 +wije1) = h2h fi g,
1<i<IM-1, 1<j<M-1

(5.6)
Hpd (I —1) x (M —1) DRME wij,i=1,...,IM—1,5=1,..., M 1.
XL SR AT RN Jacobi mIEARE I RAR 7 FE] (1), MTRE—ANWILHIEUF
w);, i=1,...,IM—1, j=1,...,M—1

Hi A, IEACHH S

0 2(h2 + h2)

k—1 k—1 k—1 k—1
ok — hihzfi,j + h;(uifl,j +uiii) + hi(“i,jq Ui j1)
i=1,...,IM—1, j=1,...,0M—-1

k=1,2,..., HELLE of ; WAL iRZE 2K,
§5.8.2 FHTE LT XN HERES
TR 24 R X7 A SR, o DXk Q IRl 2 A1 IX A, 2 PO s AN R R RS, S ORIk R 1] ) 7
PR S5 /N AR A5 TR, W A P A 2
LWy o By T —4E 4o ik, WoR TW y J7 R IS
2. VWEIAN T () A, Wl BIo) Ao, AR, WA Ty i AR AN RS T 1, I iy
figp SHEWE SR ARAL Ay S O3 i S . TCIR A Ty 2, 2 DR REAN 1 DX A 15 TR A 45 A
RS, DA IXFEA B DR Ul 1 [a] 1) 57 48P 1

-

(a) —HEL4IMIE (b) —HEHRIHiF

B 5.1 PRI Sk i SR s

§5.8.3 FHITEERIT: BIEHIRELEY

H0 (8m) AIA, AT AR A L, BT Jacobi RUKARTZAITE Z45 5 By R e A PUASAHAR
45 B IR, AEREIR Jacobi ISAZT, REASBERE A2 FAR AR A HEREAT Bl 45 i B (i
(8

N T IR A B S e, AN R AU R SCAE PR BT oL, B B AR T A 3 x 3 ()
YRR DRI, T, AT X B4 AN R O HERE, AN ERE SOSTORAR L 1 IX IR B, R

o6



b, BERE 5 % SLARSR R DYASERE (ERE 2. HERE 4. BEFE 6 RIHERE 8) Hirth @ Ao (1 B T
LU RN, A PYASBERECO] “O” hRo ¥R B0 - AI AU, AL, o] A5 BRI SR UT X I 73 i
AFAHEI RS BT R, R AR B MPT AR P RIFATIERE. B B3 4l 7 U R 7
I, BB A T XIS, NG AN SEEE 1 RSB AS BT, T A AT AR T X AR X
- b P

[ sy ioss e
O wmig s

5.3 HliBh RS BTN R

5.2 3 x 3 M YEHe Xt o) i

JACIH, (R 1 B8 5 ) A0 0 B T A A s SCAE WA &5 i BRI T, X AT I8
§5.8.4 Poisson /7 2 MPI 2%

R, BT LA b TR X g0 A SR R A B A, 4R SR AR 2243 7 R (B3) 1) MPT JFATRER
1) Fortran AAAS. A faj B WL, ficln Sk

o NPX Ml NPY J3 il W a J7 Al y J7 [ R EREAN 3

o LFFEEL p = NPX x NPY;

o PIANTT ) A BTN B Sl T AT am, e ATT 4 ) REAE NPX R NPY HEER;
o TIXILAIMAE AN ML x JML, HiHP IML = IM/NPX, JML = JM/NPY;

o UERRFZ AARITHES, Jet o i, JEH y 7.

PSR B f (2, y) = —4, RERIRITIR N w(x,y) = 22 + 2, eI BT R R 7 RE A e —
FERY. BT S BO7 RERRS B AR N, PRIMRRE e o B LU AL 55 A A AR T 11 458 222 DK ) i 0 DA 2
TR A R 22 R I ANKIE B O R RS A I, P DA SR AR P 4% oA A R i 7 ik RS Sl K
MBI u?; =0,i=1,..., IM—1,j=1,...,IM— L.

Poisson 7 #2 MPI #2/%: [poisson0.f]
E: iBAT42F “mpirun -np # poisson0” BY#) AL # L% T NPY x NPX.

§5.8.5 Poisson 712 MPI i2[F it —: JEEEREE

AT E SCAEAH B P 45 )RR 8 4571 BB AR AN 22 A1), 20 BRI, EAI AT B 5L
MERRDERA. IX R e AT R 4 i AR B R0 A5 BR AR OB (R RSOASAN(E ) DL S E R R4, 3 AT B T A
R T,

Poisson 7 #2 MPI #2/7 it —: [poissoni.f]
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§5.8.6 Poisson 712 MPI 2Fi#—: EBBESITE

¥ MPL B2/ Jacobi IEARIIGER 73 2 M AN 7, Ferh 5000 75 SRR D A% bR Bh e, i
Ty O AT IXRE, W LURE S N0 i) vk S AR R 28 0 AL s S ok, AT A 3] Bt i d A7
THH . SRm I TRCER I H .
Poisson % #% MPI #2/7 it —: [poisson2.f]

§5.8.7 Poisson 7712 MPI 2 F By H fth et

Z . (662 Al T3,

o8



§6.1 EAKHZ

§6.1.1 PtFEA

HREAUE A RENA RS, e LT lEsS IR RES LSRR 7S, MPT R R4l 5
5 2R R AR AT, — > MPT R QI 7 ST AR ARG — A2
MPI_GROUP_EMPTY, ‘AN i SRR 52 A il bR 4, ) — AN &, MPI_GROUP_NULL, £ /nIFvkiIERE
4.

TR R A, PR AR S BERE AT [ 1, RN A BERE A T S R e R A A B A i e I 1
FESERE ) BEAT AL 30 2 T s I,

§6.1.2 LT3 (Context)

R SCGREAS AR AN E A PR, S A A R o AR e A ). RS R E AN e
N A TAR IR, ANIA] B SO SR VFREA TV BV IBOA, IXRE T LB R AN [RLIE A 28 AT B SR
. UEAN, MPT 5 R 56 f ol A5 5 58 A I8 A5 A MO 1, ST i3 EA S 5AT L.

BRSO P RN L. e MPT SEBL A I — N P SN 2

§6.1.3 1 ME{S58E (Intracommunicator)

B A A R RN bR SO . — AN A AR IR 2 v 20 e SO A R A A
SORCOL. HeAh, A T AR IEAR DL R SCRE AL BRES SE B I Hh $h 2 5 X, 85 a8 i v LUoE C—2Ef s
P, ABERE ) (0 30 0 Rz A, S PN T8 A 4 T AR 1 2506 S0, tmT DU 2R Al

MPI F55E A58 P 38 15 #4055 MPI_COMM_WORLD, MPI_COMM_SELF Al MPI_COMM_NULL, .t
MPI_COMM_NULL fXERIAREIEE 4.

§6.1.4 13[8)@{58% (Intercommunicator)

SR IRV AR s 120 1A R E R A AR BERE 1] AR s n A . — Nl )3 15 4% e Y D E R 4G B
S IRV AR e AN BEE SCHERE IR IMBEAS B, thABE] 2R 1A,

§6.2 FEIRLHIRIEREL

§6.2.1 ERHEREKXNNHEREAFHFS

C
int MPI_Group_size(MPI_Group group, int *size)
int MPI_Group_rank(MPI_Group group, int *rank)
Fortran 77
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MPI_GROUP_SIZE(GROUP, SIZE, IERR)
INTEGER GROUP, SIZE, IERR

MPI_GROUP_RANK(GROUP, RANK, IERR)
INTEGER GROUP, RANK, IERR

RPN R AR R 25 8 BERE AL R/ (B FIIEREAN ) M REE L . e
MPI_COMM_SIZE FI MPI_COMM_RANK 5¢4>25bL.

§6.2.2 FNFEIZLE E)HIZ F S HIBRET

C
int MPI_Group_translate_ranks (MPI_Group groupl, int n,
int *ranksl, MPI_Group group2, int *ranks2)
Fortran 77
MPI_GROUP_TRANSLATE_RANKS(GROUP1, N, RANKS1,
+ GROUP2, RANKS2, IERR)

INTEGER GROUP1, N, RANKS1(*), GROUP2, RANKS2(*), IERR

PR AL R groupl R — 20 R P 5 ranks1 0T IO BERE(EHEREZH group?2 SRR E s
ranks2. n 25 HE4] ranks1 Fl ranks2 HF5 F/N 4L

§6.2.3 LLECFNIEIZE

C
int MPI_Group_compare(MPI_Group groupl,MPI_Group group2,

int *result)
Fortran 77
MPI_GROUP_COMPARE (GROUP1, GROUP2, RESULT, IERR)
INTEGER GROUP1, GROUP2, RESULT, IERR
LA AN EREA. GR AT, 4n SR AN BE R 205 (R A e AT 0P 5 58 4 — R
result = MPI_IDENT, WIS AN IERELL B & FIEFE —FE(E PS5 A H, W) result = MPI_SIMILAR, 15
result = MPI_UNEQUAL.

§6.2.4 FHIZHEMEIESRER

§6.2.4.1 RIRBAZ 5 b ehutfEsn

C

int MPI_Comm_group(MPI_Comm comm, MPI_Group *group)
Fortran 77

MPI_COMM_GROUP (COMM, GROUP, IERR)

INTEGER COMM, GROUP, IERR

£ group Z IR MR 2 IE A5 2% 1 REAL.
§6.2.4.2 #AZZAM &
C

60



int MPI_Group_union(MPI_Group groupl, MPI_Group group2,
MPI_Group *newgroup)

Fortran 77

MPI_GROUP_UNION(GROUP1, GROUP2, NEWGROUP, IERR)

INTEGER GROUP1, GROUP2, NEWGROUP, IERR

newgroup &[0 groupl 5 group2 MIIFAM KIBEREZL. Fradt R gl v b RE -5 (0 20 e Js U2 S )

J&T groupt HIHEFEHZ groupl NP S %', FXJET group2 HAJE T groupt MiiFE% group2 1)
Fes 4.

§6.2.4.3 #AZZAMRE
C

int MPI_Group_intersection(MPI_Group groupil,
MPI_Group group2, MPI_Group *newgroup)

Fortran 77

MPI_GROUP_INTERSECTION(GROUP1, GROUP2, NEWGROUP, IERR)

INTEGER GROUP1, GROUP2, NEWGROUP, IERR

newgroup &1 groupl 5 group2 MIASEM RRIHEREAL. BridbFEd] h ERE N7 5 4% groupt HIJF

AT Y.
§6.2.4.4 #fAzZAH £ &

C

int MPI_Group_difference(MPI_Group groupil,

MPI_Group group2, MPI_Group *newgroup)

Fortran 77

MPI_GROUP_DIFFERENCE(GROUP1, GROUP2, NEWGROUP, IERR)

INTEGER GROUP1, GROUP2, NEWGROUP, IERR

newgroup IR [A [ F A FEAL HE T groupt (HAJE T group2 MHFFEMIEK, J7+51% groupt KT

ST
§6.2.4.5 AT 5
C

int MPI_Group_incl(MPI_Group group, int n, int *ranks,
MPI_Group *newgroup)
Fortran 77
MPI_GROUP_INCL(GROUP, N, RANKS, NEWGROUP, IERR)
INTEGER GROUP, N, RANKS(*), NEWGROUP, IERR
B EFEA] newgroup HZ LA group HH AL ranks 45 H /75 MEFELLAL, n /2204 ranks 1)
TR HTERE AP RS IR ranks B v, BIIEREA] newgroup HT 504 i Nt RE 2
HEFEA group H/5'5 4 ranks[i] (Fortran 77 F1V. >4 RANKS (5 + 1)) MIHEFE.
2 R HC T SRR R A Rk R AT BB HE
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M8 n =0 B O — A2 HEFE 4] MPI_GROUP_EMPTY.
§6.2.4.6 AR F—NTFH

C

int MPI_Group_excl(MPI_Group group, int n, int *ranks,

MPI_Group *newgroup)

Fortran 77

MPI_GROUP_EXCL(GROUP, N, RANKS, NEWGROUP, IERR)

INTEGER GROUP, N, RANKS(*), NEWGROUP, IERR

PR AR — A BERE AR SR S 5 P I — A PRI AR BB RE AL R R 5

A ranks 43, o g5 HRE IRERE S BTt R 4L 7 S5 SRR AR Z ERE AL P (0 55 U HE AT 1

§6.2.4.7 #HARFFLEM R TR

C

int MPI_Group_range_incl(MPI_Group group, int n,

int ranges([][3], MPI_Group *newgroup)

Fortran 77

MPI_GROUP_RANGE_INCL(GROUP, N, RANGES, NEWGROUP, IERR)

INTEGER GROUP, N, RANGES(3,*), NEWGROUP, IERR

B i LR 7 SV R ) SR LSBT R 2. ARV el — A = e o

(RIGF S, 2005, B K) #id, n VA EC R e g R i BERESE & th 2t R b 7 5 8 1
NIREA ALK

{r|r = ranges[i] [0] + k - ranges[i] [2],
ranges [i] [1] — ranges[¢] [0]

k=0,...,| |, i=0,...,0-1}

ranges [i] [2]

BT TS 20 H AR, A A A R R AR T S e e kR G i)
74t (Fortran 77 FEUZHbR S NAZIN 1).

§6.2.4.8 A5 5L EM T AN
C

int MPI_Group_range_excl(MPI_Group group, int n,

int ranges[][3], MPI_Group *newgroup)

Fortran 77

MPI_GROUP_RANGE_EXCL(GROUP, N, RANGES, NEWGROUP, IERR)

INTEGER GROUP, N, RANGES(3,*), NEWGROUP, IERR

R 2 BERE AL 2 iy — 4LRERE 5 ¥ [ 25 R A RE R I A9 21— AN b R L, e AR 2 IR KL

MPI_Group_range_incl Z5 Hi AR IAME. IS E1) % X5 MPI_Group_range_incl B

§6.2.4.9 FHAZLAMFEL

AN EFR AN R EE AT A MPI_GROUP_FREE KG HURE .
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C

int MPI_Group_free(MPI_Group *group)
Fortran 77

MPI_GROUP_FREE(GROUP, IERR)

INTEGER GROUP, IERR

PR HUR [P 256 group B % MPI_GROUP_NULL PARS (b DUJG#% i F. Szbr b, B S iz bl
BRI A T R AL BT 0 A5 38 3 DR UG A& B Ks LR

§6.3 IHAIBERIRIERE

AR H T 3B 28T VR R . oAb MPI_cOMM_SIZE A1 MPI_COMM_RANK 7E i Ifil C 0
e, XEAFES.

§6.3.1 LEEANBIESS
C

int MPI_Comm_compare (MPI_Comm comml,MPI_Comm comm2,
int *result)

Fortran 77

MPI_COMM_COMPARE(COMM1, COMM2, RESULT, IERR)

INTEGER COMM1, COMM2, RESULT, IERR

LA AN () G4 ds. AR [BIN, an SR AN IS 28R [R) — AN A5 4 (BN 2% b i gk A vy

PLHAHIEAR) W) result = MPI_IDENT; W15 PHNIEAE A AR A — @55k, He A1 g R gt ), Ble
AL O REREAR ) I ELIERE I 55 AR A, ) result = MPI_CONGRUENT; 21 HR P ANIE A5 284 & A HERE
AR FEIEFE 75 AN, W) result = MPI_SIMILAR; 75Ul result = MPI_UNEQUAL.

§6.3.2 BIERACIRSHEM

AT R A TV Ay, Bl S S L IE AN A MGy CEE G W3S LA,
P —ANEAE SO0 R BN, T B T2 1045 25 IO ERE 020 [R] i IR i Z pR . R [RIIN, & T 0l A a4
AIHERELS 20 B85 a4 A0, AN T8 (5 4 10 ZEFE A5 1) MPT_COMM_NULL.

§6.3.2.1 813 %549 L%
C

int MPI_Comm_dup(MPI_Comm comm, MPI_Comm *newcomm)
Fortran 77

MPI_COMM_DUP(COMM, NEWCOMM, IERR)

INTEGER COMM, NEWCOMM, IERR

AN comm HAT 584 R 8 PE BB S 4% newcomm. VER, HriBS 4% newcomm 5 ZH(E 4%
comm UK A A EAE L, BICIEEANTZ MARERHTEAE4E (WL F 6 &1), BPAH comm A I
HAGEH] newcomm KA, J Z IREX.

1% RO Y A FRAT R R b AR R TSR F P SR AL I8 A5 A8 S B AR — AN A
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%, JEIE R P A RTR A e 054 I AR, 10 E 127 R 8RR 0] BPRE BT AT SR, SRR TT LR O 126 o i
(KI5 A2 55 P I E AR A LT,

5 6.1 F#49id12 5 5 /REZ B eks: [06-ex1.£]

§6.3.2.2 A4|ZEidfZ %

C

int MPI_Comm_create(MPI_Comm comm, MPI_Group group,

MPI_Comm *newcomm)

Fortran 77 MPI_COMM_CREATE(COMM, GROUP, NEWCOMM, IERR)

INTEGER COMM, GROUP, NEWCOMM, IERR

g — MU e e R group [MBTEAS 2% newcomm. XA BREIFAKE: comm [¥ I & & kAL 14 45

newcomm, [fj/&°4 newcomm FNZL—ANEIH B3 IRFIN, J& THEFEA group HIHEFEH newcomm 451
FrEAE wR AR, AN E TR group MIHEFET newcomm %5 MPI_COMM_NULL.

§6.3.2.3 A HiEEH

%ﬁ

C

int MPI_Comm_split(MPI_Comm comm, int color, int key,

MPI_Comm *newcomm)

Fortran 77

MPI_COMM_SPLIT(COMM, COLOR, KEY, NEWCOMM, IERR)

INTEGER COMM, COLOR, KEY, NEWCOMM, IERR

SR HEL IR 2L color 45 H BRI S &5 H BERE 21, Prfy B AR R I ERE A s —

ANHRAE G B G H R TS key BEIFF, PARERRR key ELAH FJ I 4% © A 14E 200
frd% comm TIPS HER. RPN, newcomm &5 3EFE T Ja fAHT A5 #5 Y FUHA. color ¢ M\&D‘Im#kﬁ%ﬁ&

By, MPI_UNDEFINED. W15 color = MPI_UNDEFINED, W3 R HEFEA & TAF-4r) Bridi {5 2%, iR [A] N
newcomm = MPI_COMM_NULL.

§6.3.2.4 13 F a4 FEK

AN AN T S AT U ] MPI_COMM_FREE Aff HLRS ik
C
int MPI_Comm_free(MPI_Comm *comm)
Fortran 77
MPI_COMM_FREE(COMM, IERR)
INTEGER COMM, IERR
PREIR [P 25 comm i MPT_COMM_NULL LARJ; 1 DLJS# iR F . SR b, 12 e £5 b 8 5 38
RS R GBS AR C 58 UG A 2 B LR

§6.4 BIS=RAVMIMNETE (Caching)

3
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§6.5 138)@{58F (Intercommunicator)

3

§6.6 HEIZIRINEM

HERES N 2 () WA A — A Mg YR, SRR — AR AL BERR A I S e G R
BRI — D7 T T LA S i — AT R i, 53— 5 i n] CAFE B MPT R 48 5 i
e T B S ) Ach PR DA R A A (PR ), AT SR A BE A () AT PR .

MPT ERES S5 #4 E SC—ANTE I B, B 45 5 (node) AAGRIEERE, T4 (edge) FRFKEREFE M)
Pedz. MPT JEREHh H0 25 Mt AR KB b g4, DRA B AN — s ) I A 328 R ) G 42

MPI #8247 —2H s A T 00 SRt AR $h g5 0. NSRS A ok o WL A TR ) — 2K
HEFR P 0 540 BAT AR TE 2, X S5 44 b B v] DAt = JR AR SR AR TR, MIPT HRFRIX S $h 1 45 44 Ay
IR (Cartesian) #i4h&i#, I H L& 1AL T — 2L R EO S AT T T 845

§6.6.1 HFE/RIAIMEN
§6.6.1.1 i Ry

C
int MPI_Cart_create(MPI_Comm comm_old, int ndims,
int *dims, int *periods, int reorder,
MPI_Comm *comm_cart)
Fortran 77
MPI_CART_CREATE(COMM_OLD, NDIMS, DIMS, PERIODS, REORDER,
+ COMM_CART, IERR)

INTEGER COMM_OLD, NDIMS, DIMS(*), COMM_CART, IERR
LOGICAL PERIODS(*), REORDER
R EN N comm_old H, GIHE N HA M -R/RKGIP I HNE(E 28 comm_cart.
ndims 25 HIERE MRS R4S, 204 dims 25 RR4E P I BEREEL. 204l periods Ui BHEFEAE AN
A EEE R S B AN, RN gErb 3 — AN S e — AR A AR, R R R 3 b g5
WA NI (torus) 4544, periods[i] = true KWL @ 4EZ AW, 7 WNLZAR AWK, reorder 7]
ST AVIHERIRGE A comm_cart FONEREAT HHHET . RS IHATHL b, MR A F 38 i D R IDE 2 )
ISR (Yt RE 0 g A 0 BERE FOB HE A B T = AT R P PR e
comm_cart & HEFBEFEEL 2 BULIIA KT comm_old A k2L, B
ndims-—1
[] qimslil <wpRrOCS
=0
7 NPROCS M comm_old UHERRAL. 4 T1P41™S ! qims[i] < NPROCS M —SEHEFLIAJE T
comm_cart, ﬁ%lﬁ%’zﬁ@ comm_cart %iﬁ/l%)é MPI_COMM_NULL.
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§6.6.1.2 FHBH B

C
int MPI_Dims_create(int nnodes, int ndims, int *dims)
Fortran 77
MPI_DIMS_CREATE(NNODES, NDIMS, DIMS, IERR)
INTEGER NNODES, NDIMS, DIMS(x), IERR
ZBRECI S SRR AR B B UE S5 R, A A IR AR S T R g R AL, JF HA%
“ bR IR U E R Eﬁﬁ]ﬂﬁﬂ 25 %€ nnodes Ml ndims, BRETH IFHEL dims [4],
i::O,..,ndims——l,ff%%l]ﬁj}ms_ldims[ﬂ = nnodes Jf H % dims [4] HIE/R BRI,
R ECECSR AN dims [ 70 28 E R ARS8 I HE UL dims THHIAEY 0 (I E.
BEH e DU e — e gk (R gE AR AR T A B SR v S e 4 I R AL
Jra B AT 7% R S bR BEAE & 4 LR . 9N, 7EFRATTI Jacobi AR, R ABERE Y 4,
ZEST LR A 100 x 400, W FRALA BERESRFM G5 RN Ry 1 x 4, BEI IG5 ] MPI_DIMS_CREATE H4il 5.
s LRI 4y
§6.6.1.3 i RIGIEM B mIKLET 4 M
C

int MPI_Cart_sub(MPI_Comm comm, int *remain_dims,
MPI_Comm *newcomm)

Fortran 77

MPI_CART_SUB(COMM, REMAIN_DIMS, NEWCOMM, IERR)

INTEGER COMM, NEWCOMM, IERR

LOGICAL REMAIN_DIMS (%)

ZHRECK — N B R RGN IEAS 8% comm R E I 4ERER Ok, 15 3] A4kt R R &5

Ky (FRIRS) [RHTLS %8 newcomm. #74] remain_dims )70 25 H 52 M 1) 48 A& 75 400 25 40 B il A 2,
W remain_dims[i] = true FK/n T MM G @ 4, BRI TS ¢ 4
§6.6.1.4 F 1A F RIpIPsE A e L dL
C

int MPI_Cartdim_get (MPI_Comm comm, int *ndims)
Fortran 77

MPI_CARTDIM_GET(COMM, NDIMS, IERR)
INTEGER COMM, NDIMS, IERR

MPI_Cartdim_get {I ndims "R [HIIEAE A comm It~ /R 4 4 1) (1) L 4L
§6.6.1.5 &1 RIEINLE M a9F 013 &

C
int MPI_Cart_get(MPI_Comm comm, int maxdims, int *dims,
int *periods, int *coords)
Fortran 77
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MPI_CART_GET(COMM, MAXDIMS, DIMS, PERIODS, COORDS, IERR)
INTEGER COMM, MAXDIMS, DIMS(*), COORDS(x), IERR
LOGICAL PERIODS (*)

MPI_Cart_get ﬁi[]ﬁﬁﬁ%%% comm H@ﬁﬂﬁ3;K?ETF§§$@E@i??ﬁfﬁ]ﬁh iﬁéﬁ dims, periods 1 coords
I3 R Bl AE R 2 P S TR kR AR AR, S 40 maxdims 45 H AL dims, periods
1 coords FIHKJE R FSE.

§6.6.1.6 i R ALARE|#HAZ B 5 6Bk AF
C
int MPI_Cart_rank(MPI_Comm comm, int *coords, int *rank)
Fortran 77
MPI_CART_RANK(COMM, COORDS, RANK, IERR)
INTEGER COMM, COORDS(*), RANK, IERR
g — N FEE S A% comm HH IR /ZRARAR coords, 1% PREUAE rank HHIR [FIEFETE comm H [T
HERE S Wi SRR BA T, W) coords RN IARFRAE SR VF B | BIZNT 0 BOK T4 T 4En
HEFEEL.
§6.6.1.7 A2 A5 2|k F R A AR B Gt
C

int MPI_Cart_coords(MPI_Comm comm, int rank,
int maxdims, int *coords)
Fortran 77
MPI_CART_COORDS(COMM, RANK, MAXDIMS, COORDS, IERR)
INTEGER COMM, RANK, MAXDIMS, COORDS(*), IERR
Y E N FEAE S 2% comm PR S rank, ZREAE coords TR [PIMEFELE comm H )il
IRAARE. maxdims 45 HEA coords M KK JE.

§6.6.1.8 #IE-FA5 (shift) RI1FFRxAL S B ehxbiteyit

FE— D BAM R RSN AR TS S h W AE — g g g EXEIRIEAT -V (shift), W]
MPI_SENDRECV H4 —Hufiihs A ik g iz b Jm i — AN ERE, AN Bl Mz 4 b mir i — N2 R a2 oK IR 4
. MPL 324 T — S HOR Iy XA IGO0 T H bk A ik v 5.

C
int MPI_Cart_shift (MPI_Comm comm, int direction,
int disp, int *rank_source, int *rank_dest)
Fortran 77
MPI_CART_SHIFT(COMM, DIRECTION, DISP, RANK_SOURCE,
+ RANK_DEST, IERR)
INTEGER COMM, DIRECTION, DISP, RANK_SOURCE, RANK_DEST,
+ IERR

MIANZH direction ;e HHMTEHE R II4ES (0 < direction < ndims), disp 25 H A IR B[
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PR (HERHE) 1“7 17 (IEAS). $i 280 rank_source 1 rank_dest ) Al VA A U
HEATH bk

Rsede e de RSO d, AT EREZ4E AR bR 4, YEIEFE rank_source Z4EMIALER N iy, H
(RS rank_dest AAERIAAFR A i, WIS IZYEE I, I
is =t —disp mod d

iqg =1+disp modd

7 0):
i —disp, if 0 <i—disp<d
is =
MPI_PROC_NULL, otherwise
) i+ disp, if 0 <i+disp<d
1q =
MPI_PROC_NULL, otherwise

X

W= HIZRINE

7t Poisson Jj#E MPI JHATRE P, S HEREZ HART (U o J5 y) e 5 AR 4 DRI gERe
5 (MYLEFT, MYRIGHT, MYLOWER, MYUPPER), UL &'t H LT AR AT /57 & (MEPY, MEPX). SKFR |, x4t
MR D 354 A SFE s 7T LA [ SR M 1) NPY#NPX [ 4 Cartesian 6 4h45H4, i (MEPY, MEPX) 2
B REFRAE AR PN G5 R AR AR R, DRI, T LGS 2% MPI_COMM_WORLD &, @37 4 Cartesian #$h
gk, M7 A S BERE A ARG R, JFATAS 2 S5 I MPT i BA% 16 X 3L Tz $h S i kAT
Poisson % #% MPI #2/7 & #t =: [poisson3.f]

§6.6.2 Poisson 712 MPI 12

§6.6.3 —RRIAINEH
§6.6.3.1 4|& A (graph) J&it4#

C
int MPI_Graph_create(MPI_Comm comm_old, int nnodes,
int *index, int *edges, int reorder,
MPI_Comm *comm_graph)
Fortran 77
MPI_GRAPH_CREATE(COMM_OLD, NNODES, INDEX, EDGES,
+ REORDER, COMM_GRAPH, IERR)
INTEGER COMM_OLD, NNODES, INDEX(*), EDGES(*),
+ COMM_GRAPH, IERR

LOGICAL REORDER
MBS 3% comm_old H’Wi, B — AN HAT 45 5 1) B 45 4 ) 0 T8 A5 2% comm_graph.
TS A5 )46 4 4544 I 124 nnodes, index 1 edges #ifiid: nnodes J& ¥4 i (WIR
nnodes /N T Il {5 #% comm_old E/Jlﬁ%iiﬁ, I — L GERLREAN 8 Tl (i 2 comm_graph, X LR 25
comm_graph [JiR [H{H}4 4 MPI_COMM_NULL), index[i] (i =0,...,nnodes — 1) 454550 0,...,i A4
JEHZ N, edges W45 H BT AT 45 s (4B Fa 175 . H Neighbor (i) E7n5 ¢ 45 R AR a1 P 5
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ey,
Neighbor(0) = {edges[j]1 |0 < j < index[0]}
Neighbor(i) = {edges[j] |index[i — 1] < j < index[i]}
¢ =1,...,nnodes — 1
({5 Fortran 77 T A EA FHRN N 1).
¥ reorder TR FLVFAEBEAS a5 oM HEREF Hr i & (fﬁﬁﬁiﬁ MPI_Cart_create q“%éﬂi)

§6.6.3.2 H 1AM AR

C
int MPI_Topo_test(MPI_Comm comm, int *status)
Fortran 77
MPI_TOPO_TEST(COMM, STATUS, IERR)
INTEGER COMM, STATUS, IERR
AW SRR R BN, 1R comm FAA MR /R M5 status = MPI_CART, W comm
AA K450 status = MPI_GRAPH, 75l status = MPI_UNDEFINED.

§6.6.3.3 LT et Mmeie Sab sk

C

int MPI_Graphdims_get(MPI_Comm comm, int *nnodes,

int *nedges)

Fortran 77

MPI_GRAPHDIMS_GET(COMM, NNODES, NEDGES, IERR)

INTEGER COMM, NNODES, NEDGES, IERR

SRS nnodes THEIRIE RS comm 3 4h 45 F B I45 2050 (35 T comn ThIKERLSD), (55

# nedges TIR[MIE(E & comm (I 4h 4K 141 1)L %K.

§6.6.3.4 4Bl MY iEm ALK
C

int MPI_Graph_get(MPI_Comm comm, int maxindex,
int maxedges, int *index, int *edges)
Fortran 77
MPI_GRAPH_GET (COMM, MAXINDEX, MAXEDGES, INDEX, EDGES,
+ IERR)
INTEGER COMM, MAXINDEX, MAXEDGES, INDEX(*), EDGES(*),
+ IERR
R EUR [FEAS 4% comm 4RSS MBI ) index Fl edges (4l (. EB63.1, 68 1), 44
maxindex fll maxedges 77 il & 241 index Fl edges M KK SE.

§6.6.3.5 E A48T AR A4 E

C
int MPI_Graph_neighbors(MPI_Comm comm, int rank,
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int maxneighbors, int #*neighbors)
Fortran 77
MPI_GRAPH_NEIGHBORS(COMM, RANK, MAXNEIGHBORS, NEIGHBORS,
+ IERR)
INTEGER COMM, RANK, MAXNEIGHBORS, NEIGHBORS(*), IERR

2R EAE R neighbors HR [FIIHAE 2% comm H 75 K rank HIREREIFTH AR K75,
maxneighbors P E#4] neighbors i KK &,

§6.6.4 JKREBESIFHRE
AT (RIS BRSSO 7 AT MIPT D A8 1R SIS T 16, K730 FH P 30 A 25 FH 3.
§6.6.4.1 FT I8 REM T AR T X
C
int MPI_Cart_map(MPI_Comm comm, int ndims, int *dims,
int *periods, int *newrank)
Fortran 77
MPI_CART_MAP(COMM, NDIMS, DIMS, PERIODS, NEWRANK, IERR)
INTEGER COMM, NDIMS, DIMS(*), NEWRANK, IERR
LOGICAL PERIODS (%)

PR EUAE newrank HHIR 145 il R RN SRR YT R SR . 40 ndins, dims I
periods M & X5 MRE MPI_Cart_create " AHIF (ZF E6.G.L1, B3 ).

§6.6.4.2 TN BLEMTEMANGHIZHR T H N
C

int MPI_Graph_map(MPI_Comm comm, int nnodes, int *index,
int *edges, int *newrank)
Fortran 77
MPI_GRAPH_MAP(COMM, NNODES, INDEX, EDGES, NEWRANK, IERR)
INTEGER COMM, NNODES, INDEX(*), EDGES(*), NEWRANK, IERR

1% PAEAE newrank HR [F145 5 I 454 N BT HERE 2905 . 23U nnodes, index Al edges M5
N5 B % MPI_Graph_create Ml (2% F66.3.1, B8 1.
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FLE XA

MPI [FHANFIH (1/0) EUE T MPI 2.0. 7€ MPI 2.0 H, sz e LA C, C++, Al
Fortran —Ff. tHF EME#%E, Fortran #2109 —2S50ff ] T Fortran 90 2874 (40
INTEGER (MPI_OFFSET_KIND)), {f Fortran 77 fUfiGH X LS5 AE AR P & ] gl 2R ARG S
7% (4N INTEGER#4, INTEGER*8 55455), DIV 2 56 My 2 ALY IR Al B2 RE 1.

KA EH R BAE MPICH 1.2.1 h B44 S i, HAE LS MPI JRAS i 8 H Bk A fe i .
PRI, 0T HTAS S o 28 1) R KRR LSBT A T MPT R G872 5 S eAl]. i Al Al MPICH
1.2.1, 7EHBIAR N SR Fortran A7 B T 2A & L0 mpif. b 4b, B S LS
mpiof.h’. (AMFAGANIEKE MPICH 1.2.0 W LSz Bl, (H 7 L6 i AL SF- A7 o) 150,

§7.1 EARKIE

3O (file) MPT ) “3CPE” AT LU R B AT AR ) AN [F) 228 (0 5008 T0URE) ) ) 2 2. MIPT SR S A
(M FHBEAL G 0] MPT (1) S FIERRZHAH G IR 1) MPT 4T JF SCA (1) B4 (MPI_File_open)
HhEDRERE ANBAE A, IF HAZAl S g8 T HERE 26 Z0 ) IS 6] ST HEAT 4T I R PR AR

IR E (displacement) — SRR G AT B 5 AH X T SO/ TF Sk LA 4 B ) — N 4] Hiul
B HIRE LA “ SO R IR B

HARBITTEE (etype) FHEAFICHEM (elementary type) A& X— A5/ N7 R . IT i) MPT £k
R AR A B IO 0] DL AT 00 Sl 443 1) 7 2488 A8 1) MPT 45 284,
(HIRA P AL RS b 7 OF B R A10 2 (AE™ ) Bl ETHR. MPT BSO8R 584 LU
KETCRA g B ST IAIAS (offset) LABEAS B ITTIRAY AN KO AR5 HO 3L, ST FRET
SUETR ) N EEA TR AR k.

MHBEITEE (filetype) CAFHRITIAZE— MPI AR, 0w LT 0 — SO AA I B .
SCAF RG] DLAE T HEAC e R A, ] DR AR A PR G AU AEA B AL I O3 A8 AT
MPI a2, SO 8 TC 2RI (R b 0 AR BTGB (R R A 2, O BSOS e AL ) 1
U BRI ZB I FE A B T IR ARl 1) 5

WME (view) CFRLE TR —ASCAFrb Bl LLG in) (080 5. SCHHRLES = A2 80E e BIR &,
BEAR B ICRAY, SO R TR, SO BT PO G607 B TF A6 SO e 8 AR M 8 T S HE 1 g B
K%, MPI X SCAFBEATAF R AR I “ ki IR b iy “ 33 ”, WR L

etype[] filetype [ W

displacement
¥ (offset) MPI [1) I/O MET LA SUEADN T SCAHR AN & CURTHLE) THE, JF HLEA T

A (R4 hy LA
RN (file size) SCAFR/NEMICAFTT SR BSOS R 16 75 4L
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X154t (file pointer) CAFFREN & MPT & H PN IBALEE (Bl 8. MPT ZEREANERE 4 B¢
AFTIFRI A ST A SO TR, — ANMEARRERE B AL, RO SCAFFREE (individual file
pointer), 55— AMEFT T SCAF I BEFR AL PrE BERRIL [RIATH , BN SE =2 S0P FR % (shared file
pointer).

XA (file handle) MPT T —/NCAF G, IR IS FHRE — AN SCHRR0AA, £ CLJS 7 1n) S G T 1%
SCAEIT . MPT 1) SRR AE ST 5% P I B R

f5 7.1 13X ext(MPI_REAL) = 4, etype = MPI_REAL, 3T/ XA+ fh #9 #4240 .45 4 N EEAZ p;,
i=0,1,2,3, WAL P LHFTER 5B 2 LT -
po: filetype = {(REAL, 0), (LB,0), (UB,16)}
p1:  filetype = {(REAL7 4), (LB, 0), (UB, 16)}
b2 ﬁZEtype = {(REALv 8)a (LBa 0)7 (UB7 16)}
p3: .ﬁl€typ€ = {(REALa 12)a (LBa 0)7 (UB7 16)}

So R AN AR Rk R4 A 0, MR
CALL MPI_FILE_READ(FH, A, 1, MPI_REAL, STATUS, IERR)

P AT K O FURRIR S I AN HAZ P 0 T2 A

O ORI PO P2TW P3ITH

§7.2 EARTHRIE

§7.2.1 FTF MPI X
C

int MPI_File_open(MPI_Comm comm, char *filename,
int amode, MPI_Info info, MPI_File *fh)
Fortran
MPI_FILE_OPEN(COMM, FILENAME, AMODE, INFO, FH, IERR)
CHARACTER* (*) FILENAME
INTEGER COMM, AMODE, INFO, FH, IERR
FTFF—A MPI U SCHHRIHET IR G, 7ES 50 £h FaR PZSCHRI A, At DL 2 S AT
VER. comm & %€ T T SCAF IS 2%, AT )@ T comm (KHERLLAZR R IHH T iZ R 30, filename f24T P
A4, comm BT IERESE ML A4 b AR [A]— AN SCAF. amode 45 Y SCAFIFTITRL (4071 L1
), comm HH T BEFE ARG FIFEY) amode S44.
fNZH INFO $RE4T MPT R0 —SEI I n 5 6, ‘&t MPT [ SELEAAGE S, JATIATEL A
4. ] % MPT_INFO_NULL AU e, R (E .
amode Z Ly IE BRAF AR GE T B ST U7 AR MPT 2 3o SCHIE A
e MPI_MODE_RDONLY — HiEATisedff
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e MPI_MODE_RDWR — [N HEAT e A V'S 54

e MPI_MODE_WRONLY — Hi47H#4F

e MPI_MODE_CREATE — W SCAFAAEAE WG — AN B SC A

e MPI_MODE_EXCL — I SCAIN 5 SCAF A7 AE MIFT FF 2RIk

e MPI_MODE_DELETE_ON_CLOSE — %P 344 e K HL I 5

e MPI_MODE_UNIQUE_OPEN — H /" mJ LA LR A S auRE s i) 1% 34
MPI_MODE_SEQUENTIAL — M BEXJ SCAFEAT P 1S
MPI_MODE_APPEND — T JF i ¥4 SCAFHREN B T30 fF45 R ik

o AT DU R Bl is ST (C oA “17, Fortran 77 HRRJ DA <7 AR “El”
B[R] AN B IR A L),

§7.2.2 XM MPI X

C
int MPI_File_close(MPI_File *fh)
Fortran
MPI_FILE_CLOSE(FH, IERR)
INTEGER FH, IERR
SHISCAF. SCFHISE R, SCIFFORIRERI, £n WP MPT_FILE_NULL. FI/ R %3 (R VA %
BHT AT 52 SO SR IR 1 SR 38 T 58 R
MPI_FILE_CLOSE +&5R-& AU ek 25, BEREZH vh PrAT b Rt a6 200 ) INF o F O HLARAE[RIRE (1 2 4L

§7.2.3 BRI H

C
int MPI_File_delete(char *filename, MPI_Info info)
Fortran
MPI_FILE_DELETE(FILENAME, INFO, IERR)
CHARACTER* (*) FILENAME
INTEGER INFO, IERR

MR e T SCAE. AR SCHEANAEALE, IR [B] MPT_ERR_NO_SUCH_FILE 1. MR 1) ST A8 . 1%
BATITF I B E R .

§7.2.4 REXHKE

C
int MPI_File_set_size(MPI_File fh, MPI_Offset size)
Fortran
MPI_FILE_SET_SIZE(FH, SIZE, IERR)
INTEGER FH, IERR
INTEGER (KIND=MPI_OFFSET_KIND) SIZE
ReARE ST L (PRSI IT SR BSOS R 71550 B size. WA RS T
size, WISCAFHGHARWT K size P4, WERMFT U E N T size, WSO R/ IR E K E, LI
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BRAE RGN 58 J 1% A S BR o3 e A7 it 25 ).
MPI_FILE_SET_SIZE ;&2R& Y pR %, BEFEALH Fr BERE 020 [R] i) FH OF HBE LRI RE I S 40

§7.2.5 AXHMBEZTE
C
int MPI_File_preallocate(MPI_File fh, MPI_Offset size)
Fortran
MPI_FILE_PREALLOCATE(FH, SIZE, IERR)
INTEGER FH, IERR
INTEGER (KIND=MPI_OFFSET_KIND) SIZE
WS KJERTAE T size, WRZRRBANEATATIEH]. W Ef SO LTS size 7€
(RN, I BB EIHERAE RS8R SO 53 B I A7 2 ).
MPI_FILE_PREALLOCATE & 384 M pf 8, HEREZ b BT A MEFE 0 200 () i FH o L3R AIEAH R il 2 50

§7.2.6 TIXHKE

C

int MPI_File_get_size(MPI_File fh, MPI_Offset *size)
Fortran

MPI_FILE_GET_SIZE(FH, SIZE, IERR)

INTEGER FH, IERR

INTEGER (KIND=MPI_OFFSET_KIND) SIZE

TEZ KL size TR AR E SCAF I TR L.

§7.3 TEXHSE

§7.3.1 EEFTHACHRIHIEAE

C
int MPI_File_get_group(MPI_File fh, MPI_Group *group)
Fortran
MPI_FILE_GET_GROUP(FH, GROUP, IERR)
INTEGER FH, GROUP, IERR
R BAESHL group HIR [P SCAFAIRN £n AHORHK (EIATITZSCHF) BUBEREZL AR, HI P iz fi
DULE AN 7 EEZ AN IR K HORE I

§7.3.2 EFNXHFIHEER
C

int MPI_File_get_amode(MPI_File fh, int *amode)
Fortran

MPI_FILE_GET_AMODE(FH, AMODE, IERR)

INTEGER FH, AMODE, IERR
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LR EAEZ A amode HHIR[FISCATAIA £h ot B SCAT (K15 ) 485K

=]

§7.4 WENXHME

C
int MPI_File_set_view(MPI_File fh, MPI_Offset disp,
MPI_Datatype etype, MPI_Datatype filetype,
char *datarep, MPI_Info info)
Fortran

MPI_FILE_SET_VIEW(FH, DISP, ETYPE, FILETYPE, DATAREP,
+ INFO, IERR)
INTEGER FH, ETYPE, FILETYPE, INFO, IERR
CHARACTER* (%) DATAREP
INTEGER (KIND=MPI_OFFSET_KIND) DISP
W S IR IA A E R disp (M ICAFFF SR LA A B vHA), BEACBLITR AN etype, 3L
PR TCRE N filetype. S 40 datarep 45 H SCHF T IEE Km0, 4L info HIKREFR @ M
FeRfE .
MPI_FILE_SET_VIEW &34 B4R £, REREAL AT g R b 20t [N . AN R gE R n] DLER AN R 1
disp, filetype Ml info Zx4§, (HAZHEHEAH AN datarep ZEA HATH I etype 24k
IR ST I8 ] T MPI_MODE_SEQUENTIAL #ixX, W) disp ZHb 015 hk
MPI_DISPLACEMENT_CURRENT (fR3R SCAFHI M HIL &),

§7.4.1 XHFHERERFER

2 datarep & TR, 45 HSCHF AT IO B ok 2 e R T L] REAE:

"native" SUAFHVEE SE A ILAE WA T IR R TS AR Al B 7R 1 SO AS BEAE £t 1 XA
FHERS [T SA L) A HeAd H].

"internal" fif MPI Wi, HARH MPT BSEBLE . A S 27 0 SC2F T LU R B A 150
[F]— MPI R THENLIREAT A AT H], BT Lo v LA Hts % U e 2.

"external32" {fi] IEEE & S [)—Fifl FH s 2 7- 6 X, external data representation (fij#k XDR).
A FAZ R 2 7 B S w] DAAE P AT S8 MPT [T SREMLIRI A # A . iz =XonT B e Bdis s A
HEA R T SATL ) A2 H A4t
VF2 MPI 248 H BT ARSI iR =g X (el 2 S HF "native" #53X).

b PR HE FoRdt, H ik nr LUl I pR % MPI_REGISTER_DATAREP jE X H O EH L nIE A, k

MIATEIA . BORETE S MPL bRUAESCRY.

MPT A¥AT S E R sk A5 B S A SO, DRI P 200 AR UE AE T SCRF T 1 I 4 1 s

Pk 2N SO ) S B B A cUAH AT
R 75 B R A2, Y datarep AN T "native" W, FEAFITIM (etype) MR ITI

(filetype) 7EXAFH LA T e 5 EATEN AT HIE XA —FE. I, a0 A E R e AL Hls 28 Y

J& “UIAEI” (portable datatype, & X W E743, @ ), W] MPI #£ 4% MPI_FILE_SET_VIEW *H4X

B0 FEAT RS (4780 DA SCR b (0 s e i ORI DL IE. 4 SR AR S e 2R 28 ) Eicdls 2K AN 2
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CHIREAE” 1, W P AR e AT 1S SO I B R o S, 0 A MPI_TYPE_LB Al
MPI_TYPE_UB iF{T{3X.

§7.4.2 TA]RBIEEIREZRE

MPT MRS REFR A R AT R, IR e — A TUE AR, st 2 /e — A B AR 1 4L
PaRAL LAt B T e Kz — B
MPI_TYPE_CONTIGUOUS, MPI_TYPE_VECTOR, MPI_TYPE_INDEXED,
MPI_TYPE_DUP, MPI_TYPE_CREATE_SUBARRAY,
MPI_TYPE_INDEXED_BLOCK, MPI_TYPE_CREATE_DARRAY
(Herh 5 DUAS s O MPT 2.0 HOBrsé i B  N Qd ik 8. Pt I B B R A A B A B R 5
b LA P SCEAR SRR AN #0552, PR IR e S A A i R p AN BT 1 3 e AL
MPI_TYPE_HINDEXED, MPI_TYPE_HVECTOR, MPI_TYPE_STRUCT
(RPANRE L L7719 D B R B B R I AL R A L R ).
§7.4.3 EBHIELRBMEE T XHHERTHEAE

MPT $246 T — A s R AW A (WAF ) Bl R SO rh I (A ORI o i X
AEET "native" I, BRSERAESCAF P AT BE 5 EAE A7 (AN ]
C
int MPI_File_get_type_extent(MPI_File fh,
MPI_Datatype datatype, MPI_Aint *extent)
Fortran
MPI_FILE_GET_TYPE_EXTENT(FH, DATATYPE, EXTENT, IERR)
INTEGER FH, DATATYPE, IERR
INTEGER (KIND=MPI_ADDRESS_KIND) EXTENT

§7.5 NHiIEGRE

MPT BEAT AT 5 AR (K e Bt R4 i, e m] 7359 xoexx 403K READ A1 WRITE, 7355046 ¥ 5%
RN A (1 2R
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BERE L BERE 8] (¥ B ] 7 3

o |

AT | AP AR T

WA | BHIER MPI_xxxx_AT MPI_xxxx_AT_ALL
JEFHZEEY | MPT_Ixxxx_AT MPI_xxxx_AT_ALL_BEGIN
Vi it MPI_xxxx_AT_ALL_END

PRI | BHZETY MPT_xxxx MPI_xxxx_ALL

feEt JEPHZEDL | MPI_Ixxxx MPI_xxxx_ALL_BEGIN
Vi St MPI_xxxx_ALL_END

LA | BHZERY MPI_xxxx_SHARED | MPI_xxxx_ORDERED

REF AFFHZEE) | MPI_Ixxxx_SHARED | MPI_xxxx_ORDERED_BEGIN
Vi it MPI_xxxx_ORDERED_END

MPT S35 45 A R e 78 B 70 ST o A & 0 07 X0 A A A % (A ek e 4
SEAT R, DAREAS B TSR R g B o A PR S SO AR AT R P L S R A =25 AR A
VEAN G o S AR A (R = 2B s, A FH S QT B IRV E AN 2 SO ST SO L sl L == S0k

REF, AT BN SO RE IR E A S OS2 SO, T F AL S SO HR BT (R B A B A 25 SR 57
SCAFfRE

2 ANHERRAE P BRSSO AR B SO R SO A TR AR I, SO A RS B SCAEFRET
MEME YT . —ME R SO IR E S UG, SR ET R B S R0Er, 48 1 SO h iR e s
(o — N2 5. WS SCHREH R SRR 10, & RE DU T AR, Az e g Rty
BRI RS . T 3L SRR W AR A b B A AR S, M 2 AR R ) e SR B A T
TN, AR S AR R S B S SR D, SO REN B A Sl A X T S AR I .

SCPF S A eR B R ERE ) (R P ) 7 K R A5 (noncollective) IR A
(collective) WA, FEIRA 2R AU 58 UMM T AHERE, S AT IASZE SRR 2L b (%) B A 32 ) e 11,
M A HERE 23 A R A, > 22 AN AR R P AR SR A X R T, AN [RIE R () 5l 52 55 1 56 ) It
A AN 1R 1T 2R G 2B 50 5 S ARSE 1 R 28 P A AR R) ) WA, e AT 1 SRR A v 4 S A2 ]
R, 25 3 R X B 52 5 1 56 S5 I e R 9 51 o

Fi HE R B0 2 A5 BELZE, BVPE ST ERAE (1 R I 2 5 I8 BR AT IL B AT 55, MPT (1311305 s 3 L 5y
JPBHZERY (blocking) JFPHZESY (nonblocking) FHr A (split) =Ffr. PHZE A ok iR [n] f R W] 50 5 1
EC& “oepe” , BERE S ERT DO B2 5 98 ph X AT Jm SR VR ORI SO, ARRR 28 80 SO s e K 5
BHFE R B AR B s HCR L, N RGO — M5 1K, BJE (R e G SO AT ) R 75 22
MPI_WAIT B{ MPI_TEST %5 bR HCK S ERAE N SE . 0 248 bR H0Ks SCAF B S VB 0 R BT 4f (BEGIN)
FEE W (END) P20, DUME SO VFHERRAE L5 T AR FH 45 o 2 TR EAT — 26 e 1) S BOd A

§7.5.1 ERAERNUBNEZERTHES

JIT AT A S A 1) B FE Y S35 BRI (+_AT, +_AT_ALL) [ OIS H08 4, IX BALS
PA%L MPI_FILE_READ_AT {31 S5l 5%
C
int MPI_File_read_at(MPI_File fh, MPI_Offset offset,
void *buf, int count, MPI_Datatype datatype,

7



MPI_Status *status)
Fortran

MPI_FILE_READ_AT(FH, OFFSET, BUF, COUNT, DATATYPE,
+ STATUS, IERR)

<type> BUF (%)

INTEGER FH, COUNT, DATATYPE, STATUS(MPI_STATUS_SIZE),
+ IERR

INTEGER (KIND=MPI_OFFSET_KIND) OFFSET

fh ﬁi#’jﬁ offset MUt buf, count Fl datatype 737k ELds &% v Xtk . AN BRI Y
status IR [FFRAELHUIRE (HIEE R EEELL).

§7.5.2 {EMMIINXHIEIMAERIHES

AP ST SO 10 L 2R SO 5 R 505 A P 2 SO AR [ B 28 AR SO R S e B T e g 4
F, FUR OIS OO SCPFR BB AN BE . 1X88 pR S5 1 280 AR Y S sUA RS 1 s 2 7 A
offset ZH, WESHEa . 1EAHI T, A4 1 MPT_FILE_READ [J#% 241

C
int MPI_File_read(MPI_File fh, void *buf, int count,
MPI_Datatype datatype, MPI_Status *status)

Fortran
MPI_FILE_READ(FH, BUF, COUNT, DATATYPE, STATUS, IERR)
<type> BUF(*)
INTEGER FH, COUNT, DATATYPE, STATUS(MPI_STATUS_SIZE),
+ IERR

§7.5.3 (ERMAZEHEHMAERIHEE

AR LSO FR B A BELZE B SR8 e R 1 S0 A IS SO R B 1) BHL 28 2R SO 325 R
RS HE ek A 0B, IX M43 Y MPI_FILE_READ_ORDERED 4% I 24
C

int MPI_File_read_ordered(MPI_File fh, void *buf,
int count, MPI_Datatype datatype,
MPI_Status *status)

Fortran

MPI_FILE_READ_ORDERED(FH, BUF, COUNT, DATATYPE, STATUS,

+ IERR)

<type> BUF (%)

INTEGER FH, COUNT, DATATYPE, STATUS(MPI_STATUS_SIZE),

+ TERR

HI T8 SE S SCPHR AT I SO R A R B0 h SRR 2 1) 4 PR R 3 (R YRGS 5 /] — AN SO B
DRI SR AT AR SABL T LASCAE D “AREERE” (A SR AR, BIVEAT AN 2 T A 4 rh - R 1
B3 IF 5N () s O BRI F 0 R A 1R (UK. A AR 5 ek £k
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MPI_FILE_READ_SHARED A/l MPI_FILE_WRITE_SHARED I, &-HEFE M SCAE rh B 5l 5 N SO i B et
SCA PR R AR B e ANHRSE 1), 1138 42Xk % MPI_FILE_READ_ORDERED A/l MPI_FILE_WRITE_ORDERED
DU A A R e 5 b B SO A b e d et R 5 8.

§7.5.4 IFFPAEBITMHES FRL

FEAN P ZE R A2 G 2SS R BB AN 0E R AR FH ZE 8 ek 25, P BH 28 Y bR ) o i 44 P 7
READ Y WRITE HUIHI N I A&, W MPI_FILE_READ [fJ3FEBHZER! %%k MPI_FILE_IREAD. dFPFH ZEY pf %Y
(14 240 T 0T B BHLZE T s A S8R TR I status SHHK request, eS8 e —Ff.
AV BH 2 7Y bR B A SCAF B S (13 3K, 7E request FHIR [l AMESRAIIN, SZBR AL EE BRVEAE G 6 3E
7. AEBHZE R S R AR B 1R SR A A 5 A BH 2 74 i JE A% 328 o8 H50 T R [ (1) F A ) A 7 =g 4
— K¢, RV P S A2 G P SCAF T ] MPI_WALT, MPI_TEST 55 pRACKAY 25 . S8R5 B AR 1) 58 B

k¥, FIHi%H MPI_IREAD_AT [HZ4L.

C
int MPI_File_iread_at(MPI_File fh, MPI_Offset offset,
void *buf, int count, MPI_Datatype datatype,
MPI_Request *request)
Fortran

MPI_FILE_IREAD_AT(FH, OFFSET, BUF, COUNT, DATATYPE,
+ REQUEST, IERR)

<type> BUF (%)

INTEGER FH, COUNT, DATATYPE, REQUEST, IERR

INTEGER (KIND=MPI_OFFSET_KIND) OFFSET

§7.5.5 NHETHEEEHRE

MPT Sy BEAN B ZE RIS s s BSOE SC T X0 R R 5, 73 Il AE BHLZE 2 b 501D pR K042 I
[0 _BEGIN A1 _END A4 R, 352 bRy KRS SCA 3 5 SR 70 SO AN A AP 28, TP mT LAAETT 46 AN 4G
HZ NG A BT 5, Mt SEBL v S sl A5 5 SO A\ it S B R AT X R A R B S
IO SHR:

MPI_FILE_READ_AT_ALL_BEGIN(fh, offset, buf, count, datatype)
MPI_FILE_READ_AT_ALL_END(fh, buf, status)

MPI_FILE_WRITE_AT_ALL_BEGIN(fh, offset, buf, count, datatype)
MPI_FILE_WRITE_AT_ALL_END(fh, buf, status)

MPI_FILE_READ_ALL_BEGIN(fh, buf, count, datatype)
MPI_FILE_READ_ALL_END(fh, buf, status)

MPI_FILE_WRITE_ALL_BEGIN(fh, buf, count, datatype)
MPI_FILE_WRITE_ALL_END(fh, buf, status)

MPI_FILE_READ_ORDERED_BEGIN(fh, buf, count, datatype)
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MPI_FILE_READ_ORDERED_END(fh, buf, status)

MPI_FILE_WRITE_ORDERED_BEGIN(fh, buf, count, datatype)
MPI_FILE_WRITE_ORDERED_END(fh, buf, status)

§7.6 HHIESHIRIE

§7.6.1 MR HIETHRIE

§7.6.1.1 A hik 3 484t

C
int MPI_File_seek(MPI_File fh, MPI_Offset offset,
int whence)
Fortran
MPI_FILE_SEEK(FH, OFFSET, WHENCE, IERR)
INTEGER FH, WHENCE, IERR
INTEGER (KIND=MPI_OFFSET_KIND) OFFSET

SN SR E AT . B8 whence BN N AIM{HE:
e MPI_SEEK_SET — MIREFHIM BN offset
e MPI_SEEK_CUR — KR4I BN i I | offset
e MPI_SEEK_END — MHR4EH A B A U4 Rl 2 offset

§7.6.1.2 itk 2 SUAFIEAHA) L AT AR

C
int MPI_File_get_position(MPI_File fh,
MPI_Offset *offset)
Fortran
MPI_FILE_GET_POSITION(FH, OFFSET, IERR)
INTEGER FH, IERR
INTEGER (KIND=MPI_OFFSET_KIND) OFFSET

FEZ KL offset HIRIPIMNL AR AILLAS.
§7.6.2 HENHIRFHRIE

§7.6.2.1 A53hik FLA4E4T

C
int MPI_File_seek_shared(MPI_File fh, MPI_Offset offset,
int whence)
Fortran
MPI_FILE_SEEK_SHARED(FH, OFFSET, WHENCE, IERR)
INTEGER FH, WHENCE, IERR
INTEGER (KIND=MPI_OFFSET_KIND) OFFSET
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AR SR E AT RS . S50 whence FTHUK R 4IMH:
e MPI_SEEK_SET — RHRE A BB N offset
e MPI_SEEK_CUR — FHHREN A & Mz N I offset
e MPI_SEEK_END — FFR4H N FE WA S 45 R 2 offset

MPI_FILE_SEEK_SHARED &3¢ & A ek 4, MEFE A vh P bR 00 20 [m] i) 18 FH I HLAR LA (R 24k

§7.6.2.2 i)k F UAIE4 ) LG ATa A

C
int MPI_File_get_position_shared(MPI_File fh,
MPI_Offset *offset)
Fortran
MPI_FILE_GET_POSITION_SHARED(FH, OFFSET, IERR)
INTEGER FH, IERR
INTEGER (KIND=MPI_OFFSET_KIND) OFFSET

TESH offset IR MILEICAFEEH AL .

§7.6.3 SCHRIFETESCHF A RYLE Xtk

C
int MPI_File_get_byte_offset(MPI_File fh,
MPI_QOffset offset, MPI_Offset *disp)
Fortran
MPI_FILE_GET_BYTE_OFFSET(FH, OFFSET, DISP, IERR)
INTEGER FH, IERR
INTEGER (KIND=MPI_OFFSET_KIND) OFFSET, DISP
R ECK LL etype 4 SATARNS T BT UL &S AL (offset) B L 75 h BAAL MSTAFIT 3k
THE a5 b (disp).

§7.7 AREIFEXFE—XHEERIERERE

2 AN TY 22 AN TR ) I ] — N SCEREAT U 1) I, MIPT BRI 88 1) S A 2R 1K), Gt 3 261 i) m LA
AR MY B DA A0 AT 1, RIVSE e AT R S0 J T S AN 5 1. 455 2, ) R — AN ST 1)
2T IR AR, W EATT R AT — U5 W) ESAS S e B I AR b ) el T o) — AU i) 4T T
SEMA R U ) (45 . MPT RG0SR VE 80— AN SO U5 W BB A “ 5 TPE” (atomicity, 7RI
CANTTR7 ) SRARAIEE T 5 S0 DRI IR AL R R X 12 SCAE I U5 il (AR 2. (0 SR R — A
S AN R RERELLFT T, e HL A RERE AL A 6 1% SO 07 ) A AE pl o, T 06 250 R AR FE P
H A MPI_FILE_SYNC PRELL A [F]20 R4 (MPT_BARRIER) S5 K AR UENT S5 1] fRAH 254 5 7 vl it

§7.7.1 REXHIFEMERTFE

C
int MPI_File_set_atomicity(MPI_File fh, int flag)

Fortran
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MPI_FILE_SET_ATOMICITY(FH, FLAG, IERR)
INTEGER FH, IERR
LOGICAL FLAG
% PR B S A T AR UEST IF SO I R A b RO SO 107 M) I B 1. 2 flag A true
i, MPT RGO ORE ST ) B B AT DR UE S8 T (55 1% SO AR DGR ) [R]—RE R4 pr) b R X% S
PRIV ) AR 2R, T4 f1lag N false W, MPI ANRIUERT SCAFU5 1) i J5 7, i 5 22 Fodad Hee
IRADAARUE NS ST FIAS [F] 7 I 18] PRI AH 254
MPI_FILE_SET_ATOMICITY /&S84 2 ek %k, JEFEAL b i A7 b RE b 20 () it i 9 HAR HEAR R 244

Bl 7.2 AR —2E E—AN#AT . B — Atk

INTEGER STATUS(MPI_STATUS_SIZE), FH, A(10)
CALL MPI_FILE_OPEN(MPI_COMM_WORLD, ’myfile’,

+ MPI_MODE_RDWR + MPI_MODE_CREATE,
+ MPI_INFO_NULL, FH, IERR)

CALL MPI_FILE_SET_VIEW(FH, O, MPI_INTEGER, MPI_INTEGER,
+ ‘native’, MPI_INFO_NULL, IERR)

CALL MPI_SET_ATOMICITY(FH, .TRUE., IERR)
IF ( MYRANK .EQ. O ) THEN

DO I=1, 10
A(D)=5
ENDDO
CALL MPI_FILE_WRITE_AT(FH, O, A, 10, MPI_INTEGER,
+ STATUS, IERR)

ELSE IF ( MYRANK .EQ. 1 ) THEN

CALL MPI_FILE_READ_AT(FH, 0, A, 10, MPI_INTEGER,
+ STATUS, IERR)
ENDIF

FEiZ ) B A atomicity #RIX A true, Fb#tA2 1 22352 0 NEER 10 AN 5. eREE Ed
#9425 % atomicity X A false, M#tA2 1 3094 R A TR T A, © 5 ARG MPI % I AnAZ FriZ 47
AR X.

§7.7.2 &Eif] atomicity FIHATE
C

int MPI_File_get_atomicity(MPI_File fh, int x*flag)
Fortran

MPI_FILE_GET_ATOMICITY(FH, FLAG, IERR)

INTEGER FH, IERR

LOGICAL FLAG

LR AESEL f1ag IR atomicity 1) HT{H.

§7.7.3 NHIXE5HFEMBEEENEY

C
int MPI_File_sync(MPI_File fh)

Fortran
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MPI_FILE_SYNC(FH, IERR)
INTEGER FH, IERR
V%R B[R]0 SO S5 A T %, 0 SR FH 12 R B SRR A7 1 2% T 00 P 250 e e g A o
AR V)RR LR i 2 B TR (R e 8 FH 2% 08 B AN BEAT 10 A 52 I P RZSC A (1 3 BH 28 2 sy 4 70 52
A
R, WA R —AME SO BN —50E, 55—/ 3 ST [ — 47 13 31X 40 i,
D)5 EFE T BE 75 LR F P X MPI_FILE_SYNC, FEAE PR KA H M E4T — ¢k [F] 20 (MPI_BARRIER). 25 —IK
X MPI_FILE_SYNC F U P R 55— AN ERR 5 B B0 B 5 NARA 1025, 1 35 — i U ml i DR 5 N
AR BB B o) — ANk R T 3.
MPI_FILE_SYNC /& Z&-& Y ek %k, HEFEA rh Ay bR b 20 [ml i) i FH I HAS AR (Rl 24k

§7.8 THAMIERICIREL

C
int MPI_Type_create_subarray(int ndims,
int array_of_sizes[], int array_of_subsizes[],
int array_of_starts[], int order,
MPI_Datatype oldtype, MPI_Datatype *newtype)
Fortran

MPI_TYPE_CREATE_SUBARRAY(NDIMS, ARRAY_OF_SIZES,

+ ARRAY_OF_SUBSIZES, ARRAY_OF_STARTS, ORDER,
+ OLDTYPE, NEWTYPE, IERR)

INTEGER NDIMS, ARRAY_OF_SIZES(*), ARRAY_OF_SUBSIZES(*),
+ ARRAY_OF_STARTS(*), ORDER, OLDTYPE, NEWTYPE, IERR

XN DB 2R ARt e A, R R TR A 2CBU A R B AR A

ZPREONEE—A “ R BT, WA —A n 48 (4)R) B i — n dE AL, Qg
(R A 2 70 () JBon B T4 JR B, R b i A7 4% Hh 1 Al R e B A R B T I RS

24 ndins 45 HHBAINYERL. array_of _sizes[i] 4 M4 ALzl i 4ERIA/D.
array_of_subsizes[i] 4 H FEALE i 4Ef) K/, array_of_starts[i] 45 H FEASE e 4R
M HEIGALE (AR C b2 Fortran M 0 RR WA JREEH M —DNICEITU). S8 order 45
B EHESIINY, order = MPT_ORDER_C FR/RNEALICE % C HIEALFHES,
order = MPI_ORDER_FORTRAN /R ¥4 0% 4% Fortran [MEAUNTHEY). oldtype %5 B4 G E %L
a5, newtype I [HI 6 4 1)1 H A HHs S AL 1K) A AN

TR S AR KDDL IURT 0 FF HANT- 805 T4 Jm B A N 4E RN, 15 B2 ds A7 B ] LA
Je A R AL P IR AT L, R 20U R T B2t 0 B A A JR A AL b, 75 0 R 5 P

MR EH R oldtype A& W B AHEHE KA, WIFTEAE KA newtype & 1] 4 HE £ #i 25 4L.

§7.8.1 Poisson A1E MPI 125F0U#HM: im0l 5

XSRS MPT J£47 1/0 BREAE Poisson J5F# MPT FHATHE P LB AUA (K H-AT 4t BER T H
LB A% SRS S AE — NS Eh, A S BA T4 . R A IS SO HE R, KRR G
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PREL MPI_File_write_all. ‘&AM U o1 s 4 2 memtype K4t B A B0 B N SCAIH)

Bl b L, IR SO RIEERE SO I 2 Fros MRS filetype HORFEEASBERE H A Hcdfm ik
UIECIBE LR

=

O ssnmig s ~
O ok =

K 7.1 MEMTYPE /7% u 5

7.2 FILETYPE 757

Poisson 7 #2 MPI #2/7 7 i#tw: [poisson4d.f]
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