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

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

° ﬁ nlﬂ ‘D *E’WT 2
(SIMD: Single Instruction Multiple Data Stream)
- BHGS - BE—7T — 2R
(MISD: Multiple Instruction Single Data Stream)
- BHA S - BT — 2R
(MIMD: Multiple Instruction Multiple Data Stream)
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CHETEM D X E Y BIZ K 2958
(1/2)

‘A XEBEYUTZFLREZHBLTWS : ELWVOXEY AT 7t XAJ8EE

(1. HEAEYR
(SMP: Symmetric Multiprocessor,
UMA: Uniform Memory Access)

¢
/GlA& HEAEYE
(DSM: Distributed Shared Memory)

HE - IR E YA
(ccNUMA: Cache Coherent = B
Non-Uniform Memory Access)
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eB) XEUYTZFLXRIFMIZ: HELD

K DBDFE(2/2)

XEYIET 71 RXAA]

(3. DEAE YR |
(Xwyt—y )

L1|=| sﬂ_.l
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TR IIVIFEELLRED

1. VILFRXL v F
e Pthreads, ..

2. T— X5
* OpenMP
e (F|IED) Fortran

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

3. XX M5
e Cilk (Cilk plus), Thread Building Block (TBB), Sta
MassiveThreads, ..

“ XA B — FICE =22 H5IMIER S
4. Xv— A3 . X EUVEHBELTWE I L
* MPI (Message Passing Interface) (HEAEY) AR
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« EROIH T AT T LDOEE]IEMIMD

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

= = =
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¢ Z{ DMIMDETOAH 7O T Z IV ITDETI

1. SPMD (Single Program Multiple Data)
c 1DDIHBDT AT T LA,
e MPI (/X— 3 V1) ODET

==

5 LBFRBEIC, £7 8ty Y ETEE

=]

<

7AatyH2 Aty H3

7075 L 7075 L

7077 4

T—%1 F=t T—43

2. Master/Worker

. 1;%?70Dtx (Master) %, ##HO7O0t X (Worker) ZEIE (4pK,
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-, _TT,—S, 1272 LT EBR D, T,ldph D EITH]

°p|:|)5HL\’CS =ph & =, BEMNA (ideal) EEM
-pm%mfs>p®t§ A=NR=J=F - ZE—=F7
-Eﬁﬁli WIS L > TT— R TV ZAPBFLEN, Frvaby bE

AELE L7z sk BEEE
UL IR
-ﬁ:z%=%xmm%]
o A0 BE
« WEME EDRR
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Weak Scaling& Strong Scaling

« LWHMMIEBICEWTS R T LREEKELLT BAE
*Weak Scaling: 7Rty H¥H7Y OMEY A X2EZTHINE
5T D
« 2RDMBEY A4 XA (WINEICLHIL T) KEL A S
c BIEDFH—/N—~y FEHFVELOREWD, PRIE
s SETRRITRD > T-HEBEDOHENEITHL OIS
* Strong Scaling: ©FDRIEYV A X2 ZZX T ICHINEEZH TS
e 7Oty HYHiY OREY A XL (TEFNEBICKEGILT) hEL<HRB
c BEDH —/N—~y FIFHETIICKEL LS
- AILHEERETH, LVERHEIERLI,FOND (WeakL Y HEEL W)
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s EXEITHERZT,E L, 2D btk TcEsEIGZablT 5
s BEGNRIILIT D otT’) ICETHETE %1: ,
S, = > = = .
aT. a 1
zs _ —+1— -
> + (1 — )Ty D a 1+a(p 1)

s BRROHED7 ALy Y ZfE->TH, BEHIRITL/(1 - a)H LR
(7 L% —ILDiRA)
+ 2EDUN LI TEE LTH, BEHREBAT—— = 105
-zm@ EEERMT B-0ICIE, DL THAINHERE EIF2REET S
MNEZ
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|\

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

@ 5%E1T (8iL5)

9/2=4.5{&F = 8%, 6%

2022/10/11 HES  MPIERE

16



Byte/Flop,B/F{&

1. 7R Z LR TEKRTHEEHIZVDAEV 77 EADEE

double A[N][N];

A[il[j] = .25 * (A[i-1][j] + A[i][§-1] + A[i1[§] + A[i][j+1] + A[i+1][3]);
« XEY 77+t R :8bytezx5HO— I, 8bytex1[E]|X b7 = 48byte
- JEE ! jNE4[m], FEHE1[E = SFlops = B/F = 9.6

2. X%UVXTA#T REREOATICHIAT BEED, R TEES
BEIF0.1UT, E<THo.5KH

* B/F=0.50Y X T LTLRDHELET 5L, XEYMEDOTEICL Y I6EHDEEANTE
73T OB TSEILABA WL (H.e., EEMHREDSLAMEZ L)

e IB/FEOD REZF Y v allL>-THED
e KL LDAVTFRAMNTEHELTWLWAMEFELAWEEELLPT L
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MP I D 415X

Xy —I Ry VITHDTAT T URKEDLD
c XAy —I Ry UTDETIV
« AV T DHE, BEDY 7 L7 xT7R7A477VEETHDOTIEAL
« EXA E Y EWHEFHEE TOILIIRITICM <
« RKIREFTE A Al BE
c 17 Aty HICEITEIXEIVHAXINRT 7 ALY A XDOFIK Z FTHE AT 6E
« 7YY EHDL WIS X T L (Massively Parallel Processing
(MPP) > R T L) Z#RAWAEITICE L
« BHEA RS : API (Application Programming Interface) DiZE#A4L
c AT =Y T4, HEABEL
c BEMNEA 1 —YHERTEIEICLE>TTILTY X LDORELHAFAIEE
- 7OV ZIVIRELL BESAEWV)

2022/10/11 EES  MPIER
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MPIDREE : N X T

cMPI7 #—7F L (
e 199458 1.0k (MPI-1)
e 1995F 68 1.1hR
« 199778 1.2k, HLU2.08k (MPI-2)
« 2008F5H 1.3h%K, 2008F6H 2.1hR
e 2009F9F 2.2iR
« HAZEIR
* MPI-2TIlL, LUTFZ5E1b :
« AATI/0
e C++, Fortran 99 B4/ X7 xz—X
- N0 XERK - ER
o FI(Z, AHIERNIEL E D HE

) HMLER

Vax

5

il


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 L ITFTOR—ITIRK: FFaXybarHETF

 CEH I N EHERE
- /7Ry FxrIEMBEME (MPI_Tallreduce’s &)
- SRE F A MEE(E (RMA: Remote Memory Access)
« Fortran 2008 X7t &

2022/10/11 EES  MPIER
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https://www.mpi-forum.org/docs/

MPID#ZHFE : MPI-4.05EF (2021/6/9)

« 1L WLVEEE (pp.1046--1049, 34IBEBHOD 7 v 77— k)
o FRHTHERE

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

K#cH) (Persistent) I L2547 MPI_{Allgather, ..} init()

NATYy R7a55 v 7~0x (partitioned comm.)
MPI Psend init()

c MEEFH—TariEev b MPI-4.0 STEEYWDELEN
sy TavETIL WDOEZ S LS ICA DD
« RMA/One sided@{E <BH

« Bixl)

e MPI7 7V — 3 vOMMEMN (FT: Fault Tolerance)

2022/10/11 EES  MPIER 22


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

MPI D ELEE

* MPICH (ZLE Y F)
« KEI VNIV XELHEH R

* MVVAPICH (ZL7 7 E Y F)
« KEF/NA FMILKFTHFE, MPICHZ X—X
« InfiniBand[l T DENT-E XK

* Open MPI
e F—TvVY—2X
« R ZMPI
e -V TWY, EFEAR—Z (] : Intel MPIIEMPICH/MVAPICHR — X)
c FRR L XA —NHBDOEBEILRDAEINTWBEZ A H 5




MPIIC & BB15: EMEWDEL X & EER

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

(% MRS S X 5154
0) RS E (827)

U1



KR EMPIRIK

- R T LB
* MPI_Init(), MPI_Comm_rank(), MPI Comm_size(), MPI Finalize()
« IXJLEB{E R
« 7Oy F 78 MPI_Send(), MPI_Recv()
e /70y F U8 MPI_Isend(), MPI_Irecv()
o« 1 B{E R
« MPI_Bcast()
- EMBEREI
« MPI_Reduce(), MPI_Allreduce(), MPI Barrier()
AR phllESE

e MPI_Wtime()




\\\

B9 AMPIFHZEE

MPIIZ [7OEX]| OBEZTD
e MPI7 Ot X, HBHEWIEHIZCT O R EMER
e At XRIE (E@EIT) Aty (HHAWITI7) (CixiTcEY) YT

Y AR
« 7% (Rank)
e EMPI7 Ot XD HEE

« WEMPITIE, MPI Comm _rank (BB TRESINDIEH (P77
045 LATlirank) 12, 0~N, — 1DEIEN A S
CEE : For‘tr‘an’C%7/7 i@?ﬁ‘bilAi %)

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

2022/10/11

(X, MPI_Comm size()BA¥z{FE> (Y

EES  MPIER

26



A 2= —X

c A 2= —RIF, BEZITOWROT7AELYTEHZED S

» YIHPIRRETIE, 0~ N, —1FFXFTO7 ALy A1 DODII 2=
FT—RIZEIY AT bﬂ%
e« MPI COMM WORLD & WHEZRID I 2=/ —%X&
* MPI_Comm_split()BEFIC L » T3 2 =25 —XZHEAJEE
c Ayt —TH—EOTOt Yy YEORIIBIET B & T (ZHH
« “YILFF ¥ X N THHA

2022/10/11 A MPTELRR 27



~ \/7\\0)/__|__
"Z 2
037
751 7

25}
REYAMPIED %
o LI




BV R T Tz—RE
rtrand VX 7 T —XDEWL (1/2)

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

* FortranhRld, BHZEHerrHhREDF|H
call MPI_ Xxxx(.., err)

« AT LAY DRERTTIE

= =zAha
/) AA

MPI Status status;
* Fortran
integer :: status(MPI_STATUS SIZE)

* Fortran 2008
type(MPI Status) :: status

il

CS
F:

2022/10/11 EES  MPIER 29



CEEBEM X7 —R¢&
Fortrand X 7 =t —XMDEWL (2/2)

e T—RBIDIBEHE

—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
EEHA) , MPI_COMPLEX (EFR%EAY)

« LIRIX, CEEEA VX7 —ATiBAT %

2022/10/11 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

. I;/LIP(IE_INT (Z%A) , MPI_FLOAT (HFB5ER%E) , MPI_DOUBLE (fEF5ERHE)
A

e dest: BHA XKEHLD (coomNTH) 7ALRT VI %#IBTE
e tag: BYEAE, Avtv—JICDFBRXTDEXIETE
e comm: MPI_Comm®E!, O Ia21=4—X%ZIETE
« BEIEMPI _COMM WORLDZIETE T 41 & L
cerr (RYE) : BHEAE, T7—a0—FAA3

2022/10/11 EES  MPIER 31



MPI Recv (1/2)

e err = MPI_Recv(*buf, count, datatype, source, tag,
comm, *status);
c buf: XEHEBOEET FL XZ2iETE
« count: EBHA ZEEHOT—XERHZIETE
- datatype: MPI_DatatypeZ!, ZEMBEIHDOT —XE%ZIETE
e source: B¥HE Xyvtv—TORETOT VI EIEE
c FEDT VIO RELIWE E(E, MPI_ANY SOURCEZIETE
s tag: BHA JPELE-VWAYE=JIIDODVWTWB XTI ZIETE
s FEDRITEOA vy E—%2RFE L0 E ZlE, MPIANY TAGZIERE

2022/10/11 EES  MPIER 32



MPI Recv (2/2)

« comm: MPI_ CommZ, &{E
» status: MPI Status#,

5952122 —X%ZEE

SERRICETIEHRAAD

- I HFEHAOREEE%Z L= zHRT S
« CSi8 . MPI_Status status;
 Fortran: integer :: status(MPI_ STATUS SIZE)

 Fortran 2008: type(MPI _

Status) :: status

« BEHAHMPI_STATUS SIZEDEIEI M FERI NS

« RIEX Y=V DXRETD T >~ 7 Hstatus[MPI_SOURCE], X7 A
status[MPI_TAG]ICfRA I NS

cerr: BHFA T I57—0-—

2022/10/11

NDYA B

EES  MPIER
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MPI Send()--MPI Recv()DEE
(1 1EE)

1p/11

rank ©

rank 1 rank 2

MPI_ Send

Xwyt—

S=TETc7as
7 LETHRT

rank 3

MPI Recv

H Aot




MPI Bcast

*err = MPI_Bcast(*buffer, count, datatype, root,
comm) ;
e buffer: EXEFPLUOREBEEBDOKXET FL X ZEE
count: B buffertD T — X EHZHAIETE
datatype: MPI_DatatypeZ. buffer® 5 —X &I ZIETE
root: BHEE A vt—T%FXETHTOELRDIDEIERE
« 27 AL ZANRLEZIEET 5
comm: MPI_Comm®E, BEICEASEISII1=7—X%ZETE
err: BHA T 7—3—FHAS

2022/10/11 EES  MPIER
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[

umit

N (EEEE)

MPI Bcast®d

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

root

Xyt —

’-\

2022/1071T e MPTEE
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= /o

)R g VEE

o [#E] IC&->T R3] 2R (VXTI ay) SHH0E
- Bl : RIEIER
N7 b (nRTTZERM) 2 AHT7 (RITZEM)

)Xy aVEEIL, BELFTEZRELT S

- EM@EEEE (collective communication operation) &FESR

CEHBRBROFHLADEWT, 2BDA VX7 2 —ADFE
* MPI_Reduce()
« MPI_Allreduce()

2022/10/11 EES  MPIER 37



)X a3V BEDEDA VX7 —X

* MPI_Reduce
c YR aVEEDERY, HI1DO0DRXTOEIICFIESE S

* MPI_Allreduce
U Xy aVEBOERE, £7AERICFIESIES

ESC ——

2022/10/11 HES  MPIERR
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MPI Reduce (1/2)

 err = MPI_Reduce(*sendbuf, *recvbuf, count,
datatype, op, root, comm);
» sendbuf: XEMEEBDILET FL X ZI5FE
* recvbuf: X{EMEBDTET FL X ZI5TE
s root CIEELA-7AERDODATEZTIAENS
o FEEEEREBREBIIRI—TH > TlTH AL (ER S EY %2HER)
« * root®sendbuf& L TMPI IN PLACEZIEE Y % Z & TRI— DB % {5 € 7] B2
- count: BHA XEEBOT —XERHZTIETE
- datatype: MPI_Datatypef!, XEBBOT—RXE%ZIETE
* FortranDiFE <&/ RKEBEEMNE>ZRTEE (MPI_MINLOCKH &) ZIETE

//\

3 5154 1%, MPI_2INTEGER (E#(AY) , MPI 2REAL (HEEER) |
MPI_2DOUBLE_PRECISION(=MPI_2REAL8) (fZf5ER!) %IEXE

2022/10/11 EES  MPIER 39



MPI Reduce (2/2)

op: MPI_OpZ!, EHOEIEZIETE
e MPI_SUM: #8#(0
- MPI_PROD: &
e MPI_MAX: K&
e MPI_MIN: E/J\M&
* MPI_MAXLOC: &KfBE& Z DALE
e MPI_MINLOC: &m/MEBE& Z D{E
root: BHA ERZIIRA70CRADIT I %iEE
« conmIDET AL IXAREULEZIEET 2LELNDH S
comm: MPI_Comm#!, BEICEAET 51117 —X%ZEE
cerr: BYA, IT57—O0—FHAS

2022/10/11 EES  MPIER
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MPI_ReduceDEE (EH@EEE
rank © rank 1 rank 2 rank 3

2022/1011

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

2022/1@/11 HEW4  MPTELHE

42



MPI Allreduce

*err = MPI_Allreduce(*sendbuf, *recvbuf, count,
datatype, op, comm);
» sendbuf: XEMEBDITET FL X ZI5TE
* recvbuf: X{EMEBDTET FL X ZI5TE
« XEEBERERBIIIR—TH-oTlTHhoHEL (B BES % HER)
« * sendbuf& L CTMPI_IN PLACE%ZIEET % Z & CTlRI—DMEE = 15 E Al 8E
count: BHA XEBEEOT —XERKZIETE
datatype: MPI_DatatypeZ!, XEBEEBOT —XBZIETE
op: MPI_OpZ!, BEEDEEZIETE
comm: MPI_Comm#E!, BEICEAETS31I1=7—X%ZEE
cerr: BHA T 7—O—FHAS

2022/10/11 EES  MPIER
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MPI AllreduceE

rank © rank 1
MPI Allreduce() MPI Allreduce()

F—%0 F—4%1

b

i
BEAT

op (JEESNTEE

NE (&

rank 2

I||I'
1
T
I
i
1

rank 3

MPI Allreduce() MPI Allreduce()

F—4%3

‘—

T—X2

)
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)X a3V BEBEOHREIZCDWNT

e YR giEElE, 1 1EEICEERTEWN
- 7075 LR TELATRNETIEAR L

« MPI_Allreduce()EMPI_Reduce()ICEE X THEL

« MPI_Allreduce()!%, MPI_Reduce()+MPI_Bcast()I(ZfH
e MPI_Reduce()+MPI Bcast()Zz B TEL &V [IE=RE
« 75~ <, MPI Reduce()%Z{£>
+ X HEREET7HERICKET 2UEERLIRGEOT LIICEVWSIBERTHY,
MPI_Allreduce()MPI_Reduce()+MPI Bcast()TlEnH L TEET S L 5 (I,
EWD BERTIE AL



MPI Gather (1/2)

 err = MPI_Gather(*sendbuf, sendcount, sendtype,
*recvbuf, recvcount, recvtype, root, comm);
 sendbuf: XEWEEBODTET FL X ZEE
» sendcount: BB XEBEEBOT—XERZHZIET
- sendtype: MPI_DatatypeZ, XEMEIBDT —XE%ZIETE
* recvbuf: XEMEBODITIET FL XZI8TE
- (RAJE L) *xEHEEEZEBBIZIR—CH > TEHE L AL

« * root®Dsendbuf& L TMPI _IN PLACE%ZIEET 5 Z & CRI—DMEB ZIEE I

« recvcount: B SEEEBOT—XEZHEIET
c 17O XML RET EIERN
 MPI_GatherTlE27 0t RDA v = H A XIRELETHULE WITFAEL

2022/10/11 EES  MPIER
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MPI Gather (2/2)

recvtype: MPI_Datatypef!, ZEBBOT —XBZIETE
root: BHA HRZXIUIWMS7AERDT V7 %IETE

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

 recvbuf, recvcount, recvtype®D3IgTE
* root COABKEZRD (B 7O X TOIREITEEINDS)
« (EARLIR) €270t X D root THIREMEEENTHIFITLIW



MPI Gather®d:

rank ©
MPI Gather()

2022/1643%

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—XERZHZETE
c 170V RBWTITEET IEERHK
* MPI_ScatterTIEE£7 AL XRICEEZ A v =Y A XZRELCTHLE WIFA L
sendtype: MPI_Datatypef!, XEBEEBOT — XA ZIETE
recvbuf: X{EEBDITLET FL X ZI8TE
- (RAJE L) XEMEBEZEBERIIF—TH > TER AL
e T root®recvbuf& L TMPI _IN PLACEXIEET 5 Z & TRI—DHEI % 5 %E Al AL
recvcount: BHA ZEEBOT—XERZHZIET

2022/10/11 EES  MPIER 49



MPI Scatter (2/2)

recvtype: MPI_Datatypef!, ZEBBOT —XBZIETE
root: BHA HRZXIUIWMS7AERDT V7 %IETE

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

 sendbuf, sendcount, sendtype®DigiE
* root CHHAEKREZIFD (MO 7O XATOIRTEIFEHEIND)
- (EHLIZ) 270X D root TOIREEEZEZEVNTHIFIFL W



rank ©
MPI_Scatter()

MPI Scatter®D&fE (EF

rank 1

rank 2

2922/1n [11
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(3

« 1T751AAY (Block,

1451 © 175 DERE

5 HEMENTLBIBEEEZ S

e MPI CITHIADEREITHAT Z1ED % -
* MPI_Gather()

7

e MPI Scatter()

2022/10/11

EHDIA Y-V AN
27 AERXTH—DEEFS

_—

EDBY A IHpeTHt

ATH—TREWE &
MPI_GatherVE3%X
MPI_ScatterVEI%X

_—

HER
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Ov x>/ vy7ayvxry
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MPI Isend (1/2)

« /7 RyFXVIBERBOAEL L TEN
*err = MPI Isend(*buf, count, datatype, dest, tag,
comm, *request);
» buf: XEMEBOEEY FL XZ2iETE
» count: BHA XEEBOT—XERHZET
- datatype: MPI_Datatypef! XEEBOT—RXE%ZIETE
e dest: EHKAE, XEHXD (conmRTH) 7ALRXT VU %IEFE
c tag: BHAE, Avtv—JICDFBRXTDEXIETE
e comm: MPI_Comm#E, I a21=9—X%Z¥EXE
« JBHFE(IMPI COMM WORLDZIEE T 1L L W

2022/10/11 EES  MPIER

55



MPI Isend (2/2)

* request: MPI_RequestZ!
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MPI Wait

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

- request: MPI_Request®! EXEZEKL7XvE—TIZDIFToNT
nﬂz?a'J?r

* status: MPI _Statusf, EEH%JR AT BIFEEHAAD
¢ L_'T_ &7& E—g_%) BY, X'fm &%n)bgfﬂjjﬁu iLlZ\js”?vSfZ
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MPI Send() &MPI Isend()®3i&EL>

« MPI_Send()BE#
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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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