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e Michael J. Flynn#i® (REX v 74— KK) OH%E (1966)

. $ |:||3 T-l E 7_ Q/)IL
(SISD: Single Instruction Single Data Stream)

° E DD ‘n *E"&T 2
(SIMD: Single Instruction Multiple Data Stream)
- BHG S - HE—7T — 2R
(MISD: Multiple Instruction Single Data Stream)
- BHA S - BT — 2R
(MIMD: Multiple Instruction Multiple Data Stream)
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WHETE#EDO X T B L B 945E
(1/2)
‘A XEBEYUTZFLREZHBLTWS : ELWVOXEY AT 7t XAJ8EE
(1. HBEAEUR Bl

(SMP: Symmetric Multiprocessor,
UMA: Uniform Memory Access)

\¢
(2. s AT B
(DSM: Distributed Shared Memory)

c;u c;u - c;u
5t157§ . ;l;;@%-\)( = U ﬂ SM N Y DSM

(ccNUMA: Cache Coherent B
u

Non-Uniform Memory Access |
ey o z

k@%/l@/l HE4S  MPIERR
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BRED A E) A

eB) XEUYTZFLXRIFMIZ : HELD

K DBDFE(2/2)

XEYIET 71 RXAA]

(3. DEAE YR |
(Xwyt—y )

L1|=| sﬂ_.l
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7RI ZIVIFENDRIZY

1. RILFRL v K
 Pthreads, ..

2. T— X5
* OpenMP
« (|IE®D) Fortran

 PGAS (Partitioned Global Address Space)S&& : XcalableMP, UPC,
Chapel, X10, Co-array Fortran,

3. XX A
« Cilk (Cilk plus), Thread Building Block (TBB), Sta

MassiveThreads, ..
" — 3t F B/ — FICE=2 5T ICFER S
4. * =S , iz EYZHBLTWSZ L
* MPI (Message Passing Interface) (HEATY) AHE
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« EROIH| T AT T LDOEE]IEMIMD

e 7ILTY X L%HZEZ DB EZICIESIMDAERX
c WERYEMABEEZEADIDIIHLLDT, BREIXKI VT

= = =2
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A7 a7 0TIV

¢« Z { OMIMD F COAH 7RI Z I VT DETIL

1. SPMD (Single Program Multiple Data)
c 1DDIHBDT AT T LA,
* MPI (N—Y 3 71) DET)

==

5 LBFRBEIC, £7 8ty Y ETEE

=]

=

7AatyH2 Aty H3

7075 L 70477 L

7077 4

T—%1 F=t T—43

2. Master/Worker

. ;\;f?fliltx (Master) %, ##HO7O0t X (Worker) ZEIE (4pK,

2024/10/1 EES  MPIERR 11
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« BEHENE
-, _j,—s, 1272 LT3 BR D, T,ldph D EITH]

. pmﬁﬁb\’CS =pD & X,

BE --aRE--

AL (ideal) EE[M

°p|:|)5HL\’CS SpDEE, Z—/—1)=F - ZAE— K7
CEREAR, B Lo TF— 2T oL RABIHLEN, Frvaty bR

ﬁﬁttt:tui%&ﬁm

- A 5L BhEK

- E, =%p><100[%]
- BI04 BE

« EE R DR
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Weak Scaling& Strong Scaling

« WHLEBIZEWT Y AT LBREEZ KX LT BH%
*Weak Scaling: 7Rty H¥H7Y OMEY A X2EZTHINE
H\T 5
« 2ERDOMEY A XA (WINEICHFILT) KELAD
c BEDFA—N—~y FEHFVEDboEWD, PRIEM
s SETRRITRD > T-HEBEDOHENEITHL OIS
 Strong Scaling: @R DOMBEY A X2 ZEZ T ICLINEZH T S
7Rty Y H-Y OMEY A XIT (WINKICKEFILT) hELLKED
c BEDH —/N—~y FIFHETIICKEL LS
- ALHEERETH, LVEREICERL,FOND (WeakL Y HEEL W)
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7 LR —)LDEE]

s EXEITERZT,E L, 2D btk TcEsEIGZatlT 5
s BHENERITILLTD otT’) ICETE CTZE %1: ,
Sp = - = = .
aT. o 1
bl — —+1—«a -
> + (1 — )Ty D 1+« (p )

s BRROHED7 ALy Y ZfE->TH, BEHRITL/(1 - a)H LR
(7 L& —IL3EA])
« DIEDIUL LT TE-L L TH, BEHEIIEART— = 10

1-0.9 -
s >EEREZIERT B7-0ICIE, DL THUIELEERZ LIT2EREZT B2

EHEE
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7 LR — )LDER| D 1E B

Wb TEARVERS (170 ;y Wb TcE 2D (8 7A YY)

@ X KRZE1T T =88.8%H M5k AT BE

@i 51T (4 I5)
9/3=31F = 4{&

@ 5%E1T (8iL5)

L

9/2=4.5% =+ 815, 6%
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Byte/Flop,B/F{&

1. 7R Z LR TERTHEEHIZVDAEV 77 EXDEE

double A[N][N];

A[il[j] = .25 * (A[i-1][j] + A[i1[§-1] + A[i1[§] + A[i][§+1] + A[i+1]1[3]);
« XEY 77X :8bytex5EO— |, 8byteZx1[E]X 7 = 48byte
- JEE : jNE4[E], FEH1[E = SFlops = B/F = 9.6

2. X%UVXTA#T REREOATICHIAT BEED, R TEES
®130.1UT, RL{THO.5KM

-WF@5®/XTATi£®+M%¢%& 2 VMEROTEICL YIRS DETHEA TS
F2IE S OB TSEI L B AL (i.e., BEMEROSELAMER W)

IB/FHEOTRREF v v alod - TS
P EBLOAYTER P THELTLIMEELEL LRALPTL
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* MPI (Message Passing Interface)
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MP I D 415X

c Ay =V Ry VTRDITATZVEKEDLID
e Ay =Ry VITDETIL
« AV T DHE, BEDY 7 L7 xT7R7A477VEETHDOTIEAL
» PEA T Y BAFFEH TOILIIETICE <
« KIREETE A Al EE
c 170y HICBIEIXEY A X077 74 LY A XDOFIKI Z FTHL AT 6E
« 7RV Y EHDL WIS X T L (Massively Parallel Processing
(MPP) > R T L) ZRAWAEITICE L
- BHEHNEBZ: API (Application Programming Interface) DIZE#E4L
c AT —ZEUT 1, HELEL
c BEMEBAI-YHERTEIEICL>TTILTY X LDFEBELHAIRE
- TOTZIVINELL (BEAEW)

2024/10/1 EES  MPIER
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MPIDRFE : TNFE T

e MPI7 #— T L ( ) HMEERS

e 199458 1.0k (MPI-1)

e 1995F 68 1.1hR
« 199778 1.2k, HLU2.08k (MPI-2)
e 2008F5H 1.3hR, 2008FE6H 2.1hR
e 2009F9F 2.2iR

« HAZEIR

* MPI-2Tl¥, AT Z5E1Mk :

« A5T/0
e C++, Fortran 994 X7z —X
- IO RER - ER

o EI(Z, WHIRRNIEL & DFHE



https://www.mpi-forum.org/
https://www.pccluster.org/ja/mpi.html

MPID#R4E : MPT-3.1

e 20127%F9H MPI-3.0
e 2015F6H MPI-3.1
e ATOR—THIR s FE¥a XY AT

 CEH I N EHERE
- /7Ry FrIoEMBEMKE (MPI_Tallreduce’s &)
- B4REA R AENEIE (RMA: Remote Memory Access)
« Fortran 2008 X7t &

2024/10/1 EES  MPIER
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https://www.mpi-forum.org/docs/

MPID#ZHAE : MPI-4.05F (2021/6/9)

« #1 L WVEEE (pp.1046--1049, 34IBEBHD 7 v 77— F)
o FRHTHERE

. jvﬁ/é?ﬂ_, Ny 7 7Y A4 X0k (Ant320FIRHEF) MPI_{} c()
MPI Isendrecv()

X#ch) (Persistent) I L2547 MPI_{Allgather, ..} init()

NATYy K787 5 Iy I~A0xm (partitioned comm.)
MPI Psend init()

MERE 7 Y — /EI\/C\_’_K‘/ ~
ttyarvETFTIL
RMA/One sidedi@&{E
LBy )
e MPI7 7V — 3 vOM#EMN (FT: Fault Tolerance)

2024/10/1 EES  MPIER 22


https://www.mpi-forum.org/docs/mpi-4.0/mpi40-report.pdf

MPI D ELEE

* MPICH (ZLE Y F)
« KET7 NIV XEILHEMHFHHE

e MVAPICH (Z LT 7E Y TF)
o REIF/NA FMNILKFTHFE, MPICHZ X—X
* InfiniBand@AJ DENT-EEK

* Open MPI
c F—TvV—2X
« RV ZMPI
e -V TWY, EFEAR—Z (] : Intel MPIIEMPICH/MVAPICHR — X)
 EFER A —HIHBOEBEILRA B INTWBZ ELDH D




MPIIC & BB15: EMEWDEL X & EER

« FLHXRICHELIFHR ¢ « MPITIZ :
1. B DERT, XY FLDERT 1. a“%ivLU%wmﬁm
2. FRIZCA->TWBEHEDEEZIC 2. T—RIEMNFL DT FL R
HHN 3. F—4& A
3. FIZCA>TWBEHDDNEE A, T—RE
4, PFICA->TWEHDHDD=E 5. X TES

(% MRS S X 5154
0) RS E (27)
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KR EMPIRIK

« R T LB
* MPI_Init(), MPI _Comm _rank(), MPI_Comm size(), MPI Finalize()
« IXLIBE R
« 7Oy F 78 MPI_Send(), MPI_Recv()
e /70Oy FIE: MPI _Isend(), MPI_Irecv()
o« 1X IR {E B
« MPI_Bcast()
- EEEERH
« MPI_Reduce(), MPI_Allreduce(), MPI Barrier()
- FFfEETAIRE &

« MPI_Wtime()




\\\

B9 AMPIFHZEE

cMPIIX [7OtXR| DBEEEZITD
s MPI7 Ot X, HBHAWIEHIZCT AR EMER
e At XRIE (E@EIT) Aty (HHAWITI7) (CixiTcEY) YT

Y AR
« 7% (Rank)
e EMPI7 Ot XD HEE

« BEMPITII, MPI_Comm_ rank()&ﬁ*ﬂl’(ﬁﬁﬁéﬂ%’%@& (77

042 2 LTldrank) |

~ N, — 1OBEH NS

GEE For‘tr‘an’C%7/7 i@?f)‘bilAi %)

« DMPI7 At RHIN, ZF1 5 C
L7875 LT i51ze)

2024/10/1

(X, MPI_Comm size()BA¥z{FE> (Y

EES  MPIER
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A 2= —X

c A 227 —XIF, BEZITOWROT7BELYTEHZED S

» YIHPIRRETIE, 0~ N, —1FFXFTO7 ALy A1 DODII 2=
FT—RIZEIY AT bﬂ%
« MPI COMM WORLD & WHEZBINDIAI a2 =4 —4X
* MPI_Comm_split()BEFIC L » T3 2 =25 —XZHEAJEE
e Ayt = —EOT7TOty YEDOHICHIET B & T I(TFHA
« “TILFF ¥ X M THIA

2024/10/1 HES  MPIERE 27
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BV R T Tz—RE
rtrand VX 7 Tt —XDEWL (1/2)

E%H}ii BHEMerrH R V1B
err MPI_Xxxx( )

 Fortranhkld, BHEZEKerrhREDE|IE
call MPI Xxxx(.., err)
« VX T LR DRERTE

—=hA
[ gy |

MPI Status status;

* Fortran
integer :: status(MPI_STATUS SIZE)

* Fortran 2008
type(MPI Status) :: status

il

CS
F:

2024/10/1 EES  MPIER 29



CEEAM X 7x—RE
Fortrand X 7 =t —XDEWL (2/2)
. P ZB DTS E

—z=h
* CSin
\N\7

MPI_CHAR (ZF#!) , MPI_INT (BHA) , MPI_FLOAT (HEENE
#FED) | MPI DOUBLE ({Z¥EREDEHA!) -
* Fortran

MPI CHARACTER (XZF#&!) , MPI_INTEGER (E#Z#!) , MPI_REAL

(BEAFE DRHA) , MPI_DOUBLE PRECISION(=MPI_REAL8) (f&#7
EEHE) , MPI_COMPLEX (BZRIAY)

« LIRIX, CEEEA VX7 —ATiBAT %

2024/10/1 EES  MPIER 30



MPI Send

*err = MPI_Send(*buf, count, datatype, dest, tag,
comm) ;
» buf: XEBEEDTIEY ML X ZiEE
« count: B XEBEEBOT—FERHEZET
- datatype: MPI_DatatypeZ, XEMEIBDT —XE%ZIETE

* MPT_INT (BEHA) , MPI_FLOAT (BFERHA) , MPI_DOUBLE (fFHERHKI)
A\

e dest: BHA XKEHLD (coomNTH) 7ALRT VI %#IBTE
s tag: BHAE, Avtv—JICDFBXTDEXIETE
e comm: MPI_Comm®!, D1 Ia2=4—X%ZIETE
« BEIEMPI _COMM WORLDZIETE T 41 & L
cerr (RYE) : BHEAE, T7—a0—FAA3

2024/10/1 EES  MPIER 31



MPI Recv (1/2)

e err = MPI_Recv(*buf, count, datatype, source, tag,
comm, *status);
c buf: XEHEBOEET FL XZ2iETE
« count: BHA ZEEEHOT—XERHZTIETE
- datatype: MPI_Datatype®! ZEEBDT— XA %ZIETE
e source: B¥HE Xyvtv—TORETOT VI EIEE
c FFEDTVINDLRELIWE E(E, MPI_ANY SOURCEZIETE
s tag: B JJEL-VWAYyE=JIIDODVWTWAB XTI ZIETE
s EEDRXRITEDAy—T%RFELI-WWE TIL, MPI_ANY TAGZIETE

2024/10/1 EES  MPIER 32



MPI Recv (2/2)

e comm: MPI CommZ!, BEICES5T52I21=7—X=Z*iETE

» status: MPI_Status®, ZEWRRAICETBBEHRHNIAS
c BRTHAOMEE% LB 2 HET 2
« CSi8 . MPI_Status status;
 Fortran: integer :: status(MPI_ STATUS SIZE)
 Fortran 2008: type(MPI Status) :: status
« EERHMAHMPI_STATUS SIZEDEHELIHNFER I NS

« RIEX Y=V DXRETD T >~ 7 Hstatus[MPI_SOURCE], X7 A

status[MPI_TAG]ICfKA SN 3
cerr: BHFA, IT5—3—FHAD

2024/16/1 AT MPTEEE
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MPI Send()--MPI Recv()DEE
(1 1EE)

rank © rank 1 rank 2 rank 3

MPI_ Send

Xyt —

sS=TETc7as
S

Xwt—




MPI Bcast

* err = MPI_Bcast(*buffer, count, datatype, root,
comm) ;
- buffer: XEFIUREBEBDOELET FL X ZHEE
e count: BHAE buffertlDT—XEBEZRZHZIETE
datatype: MPI DatatypeZ. buffer® 77— X &% 5T
root: BHEE A vt—T%FXETHTOELRDIDEZIERE
« 27 AL ZANRLEZIEET 5
comm: MPI_Comm®E, BEICEASEISII1=7—X%ZETE
err: BHA T 7—3—FHAS

2024/10/1 EES  MPIER
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[

umit

N{E (EEE(E)

MPI Bcastd

rank © rank 1 rank 2 rank 3
MPI Bcast() MPI Bcast()

root

Awyt—

’-\

2024/1071T e MPTEERE
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= /o

)R g VEE

o [8E] IC&-T [R] ZziRd (UE7ay) SH50E
-l NIEEER
N7 b (nRTTZERM) 2 AHT7 (RITZEM)

)Xy aviERIE, BELFTEZLELTS

- EM@EEEE (collective communication operation) &BRES
CEHBRBROFHLADEWT, 2BDA VX7 2 —ADFE

* MPI_Reduce()

* MPI_Allreduce()

2024/10/1 EES  MPIER



)X a3V BEDEDA VX7 —X

* MPI_Reduce
e YR aVEEDERY, HI1DO0DRXTOEIICFIESHE S

* MPI_Allreduce
c YR aVEEOERE, 27 AEXRICFABEIES

RfF |E—

2024/10/1 HES  MPIERR
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MPI Reduce (1/2)

e err = MPI_Reduce(*sendbuf, *recvbuf, count,
datatype, op, root, comm);
« sendbuf: XEMBEBDITIET FL XZI8E
e recvbuf: XEEBDITTET ML X ZiEE
c root TCHEELEZ7ALADATEZTIAETNS
o FEEEEREBREBIIRI—TH > TlTH AL (ER S EY %2HER)
« * root®sendbuf& L TMPI IN PLACEZIEE Y % Z & TRI— DB % {5 € 7] B2
» count: BHAE XEEBOT—XERHEZET
- datatype: MPI_Datatypef! XEBEBOT—RXE%ZIETE

* Fortran®Dif5 @ <&/ - RA(ELAIE>%RYIEE (MPI_MINLOCR &) % FETE
9 21551, MPI_2INTEGER (B#(#!) , MPI_2REAL (HIBFER) ,
MPI_2DOUBLE_PRECISION(=MPI 2REAL8) ({ZWFEZR!) %187

2024/10/1 EES  MPIER 39



MPI Reduce (2/2)

e root: BHEAE EHRASITRS70€XD7 V7 %18F

op: MPI_Op#!, EH

ok

« MPI_SUM: ¥&#0
- MPI_PROD: &
e MPI_MAX: K&
e MPI_MIN: E/J\M&

BEOEMEZIET

« MPI_MAXLOC: s K{E& Z DALE
e MPI_MINLOC: &m/MEBE& Z D{E

« conmIDE7 A ANEILIEZIEET 2MHELDH S

comm: MPI_Comm%!,

cerr; BHFE T 77—

2024/10/1

BIEICESE 523227 —X%21EE

aA—FAAS

WAL I MPIER
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MPI_ReduceDEE (EH@EEE
rank © rank 1 rank 2 rank 3

2024/10 k1

MPI Reduce() MPI Reduce() MPI Reduce() MPI Reduce()

root

F—%2

41



MPI Reducell & %21 X h4LIEA]

rank © rank 1 rank 2 rank 3
MPI Reduce() MPI Reduce() MPI Reduce() MPI Reduce()

root

4.1

5.0

MPI MAXLOC

2024/1@/1 W4 MpTELER
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MPI Allreduce

e err = MPI_Allreduce(*sendbuf, *recvbuf, count,
datatype, op, comm);
 sendbuf: XEWEEBODTET FL X ZEE
* recvbuf: XEMEBODITIET FL X ZI8E
o EXEEEEREBREIIRI—TH > TlTH AL (ER B EY %2HER)
« * sendbuf& L CTMPI_IN PLACE%ZIEET % Z & CTlRI—DMEE = 15 E Al 8E
count: BHA XEBEBOT—XERHZETE
datatype: MPI_DatatypeZ!, XEBEEBOT —XB%ZIETE
op: MPI_OpZ%!, EEDEEZIETE
comm: MPI_Comm#E!, BEICEAETS31I1=7—X%ZEE
cerr: BEA T57—-—O—-FHAD

2024/10/1 EES  MPIER
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I||I'
1
T
I
i
1

MPI_AllreduceDEN{E (&

rank © rank 1 rank 2 rank 3
MPI Allreduce() MPI Allreduce() MPI Allreduce() MPI Allreduce()

N

F—4%0 F—%1 SR F—43

>

op JEESN/-HE
i i
BEEHT — X DBUE

.

\

~
M
(I

2024/1
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)X a3V BEBEOHREIZCDWNT

e YR g iEElX, 1M 1EEICEERTEWN
- 7075 LR TELATRNETIEAR L

« MPI_Allreduce()EMPI_Reduce()ICEE X THEL

« MPI_Allreduce()l%, MPI_Reduce()+MPI_Bcast()I(Z/H
* MPI_Reduce()+MPI Bcast()Z BHO TEL LV IR

« 75~ <, MPI Reduce()%Z{£>

+ X HEREET7HERICKET 2UEERLIRGEOT LIICEVWSIBERTHY,

MPI_Allreduce()%MPI_Reduce()+MPI Bcast() TIEH L TEET S L 51T,
EWS BERTIE AL



MPI Gather (1/2)

* err = MPI_Gather(*sendbuf, sendcount, sendtype,
*recvbuf, recvcount, recvtype, root, comm);

sendbuf: XEEBDITLET FL X ZI8TE
sendcount: BHA XEBRBOT—XERZHZET
sendtype: MPI_Datatypef!. XEMEEHOT —XB%ZI5E
recvbuf: X{EMEBDITIET FL X ZI8TE
- (REJE L) =EBEEEZEBEEIER—TH- TiEH o iRn
« * root®sendbuf& L TMPI IN PLACEZIEE Y % Z & TRI— DB % {5 E A] B2
recvcount: BHA ZEEEBOT —XEZHEIET
c 17 AR LRETHIERK
« MPI_GatherTlE27 0t RDA v =Y A XIRELETHWLE WITFAEL

2024/10/1 EES  MPIER 46



MPI Gather (2/2)

recvtype: MPI_Datatypef!, Z{EHBOT —XBZIETE
root: BHA ERZ2ITNAB7OELRADIT I %iETE

« conmDOET7 O IAWFECIEZIEET 2HLENH S
comm: MPI_Comm%E, BEICEETSII21=T—X%ZIEE
err: BHAE IT7—3—-FHAD

« recvbuf, recvcount, recvtype®D3IgEiE
s root COHERERD (MO 70X THORTEIFERIND)
e (ERLIR) €70t X D root TOHRTEMEEZZENTHIFIFL L



MPI Gather®d:

rank ©
MPI Gather()

2024/164%

rank 1
MPI Gather()

root

MME (5

[

=

N2

Al

rank 2
MPI Gather()

11Z)

rank 3
MPI Gather()

48



MPI Scatter (1/2)

* err = MPI Scatter(*sendbuf, sendcount, sendtype,
*recvbuf, recvcount, recvtype, root, comm);
« sendbuf: XEMBEBDITIET FL XZI8E
» sendcount: BHE XEBRBOT—XERZHZET
« 170 RETICEKET HEERIK
* MPI_ScatterTIEE£7 AL XRICEEZ A v =Y A XZRELCTHLE WIFA L
sendtype: MPI_Datatypef!, XEBEEBOT — XA ZIETE
recvbuf: X{EEBDITLET FL X ZI8TE
- (FAJ& L0) XEBEEBEZEERBIER—TH > TEmo AL
e T root®recvbuf& L TMPI _IN PLACEXIEET 5 Z & TRI—DHEI % 5 %E Al AL
recvcount: BHA REEBOT—XERZHEZIET

2024/10/1 EES  MPIER 49



MPI Scatter (2/2)

recvtype: MPI_Datatypef!, Z{EHBOT —XBZIETE
root: BHA ERZ2ITNAB7OELRADIT I %iETE

« conmDOET7 O IAWFECIEZIEET 2HLENH S
comm: MPI_Comm%E, BEICEETSII21=T—X%ZIEE
err: BHAE IT7—3—-FHAD

 sendbuf, sendcount, sendtype®DigiE
* root TNABKZED (7O X TOIREIFERIND)
- (EHLIZ) 270X D root COIREEEZZEVNTHIFIFL L



rank ©
MPI_Scatter()

MPI Scatter®D&fE (EF

rank 1

rank 2

2024 /16+%
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(3

« 1T5AAY (Block,

1451 © 175 DERE

¥) DEENTWBEHEEZERD

e MPI CITHIADEREITHAT Z1ED % -
* MPI_Gather()

7

e MPI Scatter()

2024/10/1

EDHDBAyvE—H AN
27 AL A TH—DL EFES

—_—

EDBY A IHpeTHt

ATH—TREWE E
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MPI Isend (1/2)

e /7 RyFXVIBERBOAEL L TEN
*err = MPI Isend(*buf, count, datatype, dest, tag,
comm, *request);
* buf: XEBBDTET FL X ZEE
« count: EBHA XEEBOT—XERHZIETE
- datatype: MPI_Datatypef! XEEBOT—RXE%ZIETE
e dest: EHAE, XEHXD (conmRTH) YALRXT VU %IETFE
s tag: BHA, Avtv—JICDFBRXTDEXIETE
e comm: MPI_Comm#E, I a21=9—X%Z¥EXE
« JBHFE(IMPI COMM WORLDZIEE T 1L L W
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MPI Isend (2/2)

* request: MPI_RequestZ!
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MPI Wait

* MPI_Isend/MPI_Irecv/Z|f TIE/Ny 7 7B EDT —XD—
B ZzRETEZTAWVWEY, RPAFLEEIHE
*err = MPI Wait(*request, *status);

- request: MPI_Request®! EXEZEKL7XvE—TIZDIToNT
nJiz/E'J'J?

* status: MPI _Statusf, EEH%JR AT BIFEEHAAD
¢ L_'T_ &7& ET% BY, X'fm &%n)b&ﬂjjﬁu i%\f”?&i
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MPI Send() &MPI Isend()®3i&EL>

« MPI_Send()BE#
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https://www.cc.u-tokyo.ac.jp/events/lectures/214/
https://www.mpi-forum.org/docs/mpi-3.1/mpi31-report.pdf
https://www.mpi-forum.org/docs/mpi-4.0/mpi40-report.pdf
https://software.intel.com/content/www/us/en/develop/documentation/mpi-developer-guide-linux/top.html
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for(i = 0; 1 < n; i++){
y[i] = @.0;

for(j = 0; j < n; j++){

y[i] += a[i][3] * x[3];
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