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SEEEST (1/2)

NES
— [<$0-S1>/al.0~al.3], [ <$0O-S1>/a2.0~a2.3 IR~
IRIVIEHRZFFRAIAH, ERRINILD/ILL(||X|]) ZEKRD BT
OJ S L%ZERT 5(S1-1),
e <$0-S1>file.f, <$0O-S1>file2.fFFNFNSEIZT 5,

— [<$0-S1>/a2.0~a2.31 M BRI RIVIEERZFRAAA, [£
ARV IEHRER IOV S ICER TS0 S LHERT
5, MPI_AllgathervZ{ER9 % (S1-2),

Sl-re



SHRES1 (2/2)
« NE (F7E)

S1-ref

- TROHKEES DREREEHBARICEOTRDZITATSLEERK

9%, MPI reduce, MPI BcastZE#{#HLT:

iH{EEERL, 70O

Ty HEEILSE -GS D RERBEZRAE T 4(S1-3),

jl 42dx
01+ X



J74)LaE—

FORTRANA—H'—
>$ cd <$0-TOP>

>$ cp /home/z30088/class eps/F/slr-f.tar .

>$ tar xvf slir-f.tar
CA—H%—
>$ cd <$0-TOP>

>$ cp /home/z30088/class eps/C/slr-c.tar .

>$ tar xvf slr-c.tar

T4 LY b FEER
>$ Is
mpi

>$ cd mpi/Sl-ref

SDT4LY F)ZEXRERETIE <$0-Sir> LA,
<$0-S1r> = <$0-TOP>/mpi/Sl-ref

S1-ref



S1-ref

S1-1: BFARNIRMILEGEA AR, /ILLETE

e [<$0-S1>/al1.0~al.3], [ <$0O-S1>/a2.0~a2.3 IH\5
BFIRIRIVIEHRZEFRAIAHA, EERRIRILD/IL L
(IXINZKRDHBITO9 S LEFERT H(S1-1),

« MPI_Allreduce (F7=I1&MPI_Reduce) M F| F

o DURANTERINAR
 EMOPEEE—HRELLS !

S1-1 5



MPI_Reduce

S1-1

Sl-ref

P#0 | AO|BO|CO|DO P#0 | op.A0-A3|0p.B0-B3|0p.C0-C3|0p.D0O-D3

P#2 |A2|B2|C2|D2 P#2
P#3 |A3|B3|C3|D3 P#3

O3a=45—%— fcommIAD, £7OELRADEE/ NI 7 sendbuf][ZDULVT,
EEIoplZE=ERL, TOHEEZ1IDODDOZIETOER root | DZIE/NVT7
[recbuf |2 HRT B,

— &%, 7 =K, w1t

MP1_Reduce (sendbuf,recvbuf,count,datatype,op,root,comm)

— sendbuf EE | EE/NYITTFDEETRLUR,
— recvbuf & 0 ZIE/INYITFDEEFTRLX,
A4 7 EdatatypellZ&kYRE
— count B | Iyt—oDH AR
— datatype E# | Iyt —DT—REA4T
FORTRAN MPI_INTEGER, MPI_REAL, MPI_DOUBLE PRECISION, MPI_CHARACTER etc.
C MPI_INT, MPI_FLOAT, MPI_DOUBLE, MPI_CHAR etc
— op B | HEOESE

MP1_MAX, MPI1_MIN, MPI1_SUM, MPI_PROD, MPI_LAND, MPI_BAND etc
A—HY—|ZkDEZELAIEE: MPI_OP_CREATE

— root B | ZEXTTOERADID(S2Y)

— comm B | OS2 —A3%ETET S



S1-ref

EENVITFERENYTT

e MPITIEXIZEIE/ NV T 7], TRIE/NNYITTFTIELSEHALIE
LIX&HT 5,

o IEKENVIFERENVIFIERT LI EG =R FDEL

STHADZEITGEWLD, I TELANELG->TLVEITN
YAy AW

S1-1 7



S1-ref

MPI_Reduce/Allreduce® “op”

MP1_Reduce
(sendbuf, recvbuf,count,datatype,op, root,comm)

e MP1_MAX, MP1_MIN =XNE, &=/IME
e MPI_SUM, MP1 PROD #&%N0, &
e MP1_LAND GRIEAND

double X0, XSUM;

MP1_Reduce
(&X0, &XSum, 1, MPI_DOUBLE, MPI_SUM, O, <comm>)

double XO[4]:;

MP1_Reduce
(&X0[0], &x0[2], 2, MPI_DOUBLE PRECISION, MPI_SUM, 0, <comm>)

S1-1 8



P#0 | A0|BO|CO|DO P#0 | A0|BO|CO|DO

MPI_Bcast - oo
_ P#2 P#2 | AO|BO|CO|DO

P43 P#3 | A0|BO|CO|DO

S1-1

Sl-red

O3 =45 —A— lcommIAD—2MDEIEFTIT AR root 1D/ Ny 7 I buffer]
WS, FoeTnTatwXD/\yIrlbuffer]IZAvE—T%E(E,

MP1_Bcast (buffer,count,datatype,root,comm)

— buffer

— count

— datatype

FORTRAN
C

— root
— Ccomm

FE 1/0 INVITF7DFRETRLR,
A4 7 (FMdatatypellZ&LYRE
B | Iyt—oNDH AR

B | Ite—SNTF—R3A4T
MP1_ INTEGER, MPI1_REAL, MPI_DOUBLE PRECISION, MP1_ CHARACTER etc.
MP1_INT, MPI1_FLOAT, MPI1_DOUBLE, MPI_CHAR etc.

B | EETTOALEADID(S529)
# | A2 =4 —3%BTET S

i



MPI Allreduce

« call MPI_Allreduce
(sendbuf, recvbuf,count,datatype,op, comm)

S1-1

MPI_Reduce + MPI_Bcast
AFN, RRMEZEETELZL, £E70ATHRALEZWNEEMNZLY

] VTRY

7\

sendbuf
recvbuf

count
datatype

op
comm

=
=

i 2 e g

i R e R

I
O

P#0
#1
P#2
P#3

0

A0|BO|CO|DO
Al|B1|C1|D1
A2|B2|C2|D2
A3|B3|(C3|D3

All reduce

EENVITFDHETRLA,
ZIE/NVIT7DEBETRLX,

A4 T LI datatypellZ&YRE

Iyt—I DY AR

Iyt—SDT—R2E4T
HEOELE
O3 —A3%BET S

P#0
P#1
P#2
P#3

S1-6e5

op.A0-A3

op.B0-B3

op.C0-C3

op.DO-D3

op.AO0-A3

op.B0-B3

op.C0-C3

op.DO-D3

op.AO0-A3

op.B0-B3

op.C0-C3

op.DO-D3

op.A0-A3

op.B0-B3

op.C0-C3

op.DO-D3

10



S1-ref

S1-1: BRI RILEEAAHA, /ILLETE

H—REIRIMLDIEE (al.*): s1-1-for _al.c

#include <mpi_h>
#include <stdio.h>
#include <math.h>
#include <assert.h>

int main(int argc, char **argv){
int 1, N;
int PeTot, MyRank;
MPI_Comm SolverComm;
double vec|[8];
double sumO, sum;
char filename[80];
FILE *fp;

MPI_Init(&argc, &argv);
MP1_Comm_size(MPI_COMM_WORLD, &PeTot);
MP1_Comm_rank(MPI_COMM_WORLD, &MyRank)

sprintf(filename, "al.%d", MyRank);
fp = fopen(filename, "r");
assert(fp '= NULL);

N=8;
for(i=0;i<N;i++){
fscant(fp, "%lf", &vecli]);}
sumO = 0.0;
for(i=0;i<N;i++){
sumO += vec[1] * vec[i];}

MPI_Allreduce(&sumO, &sum, 1, MPI_DOUBLE, MPI_SUM, MPI_COMM_WORLD);
sum = sqrt(sum);

iT(IMyRank) printf("%27.20E¥n", sum);
MPI_Finalize();
return O;

S1-1 ¥ 11



S1-1: BRI RILEEAAHA, /ILLETE

5 — E‘c“ NIRILDIGE (a2.*):s1-1-for _a2.c

S1-1

#include
#include
#include
#include
#include

int main

<mpi .
<std|o h>
<stdlib.h>
<math.h>
<assert.h>

(int argc, char **argv){
int 1, PeTot, MyRank, n;
MPI1_Comm SolverComm;
double *vec, *vec2;

int * Count, Countlndex;
double sumO, sum;

char filename[80];

FILE *fp;

MPI_Init(&argc, &argv);

MP1_Comm_size(MPI_COMM_WORLD, &PeTot);
MP1_Comm_rank(MPI_COMM_WORLD, &MyRank);

sprintf(filename, "a2.%d", MyRank);

fp = fopen(fllename "r )
assert(fp '= NULL);

fscanf(fp, "%d", &n);

vec = malloc(n * sizeof(double));

for(i=0;i<n;1++){

fscanf(fp, "wlf", &vec[i]):}

sumO = 0.0;
for(i=0;i<n;i++){

sumO += vec[i] * vec[i];}

MPI_Allreduce(&sum0, &sum, 1, MPI_DOUBLE, MPI_SUM, MPI_COMM_WORLD);

sum = sqrt(sum);

if(IMyRank) printf('%27.20E¥n"",

MPI_Finalize()
return 0;}

S1-ref

L2



= 17 (FR&8S1-1)
FORTRAN
$ cd <$0-Sir>

$ mpifrtpx —Kfast sl-1-for al.f
$ mpifrtpx —Kfast sl-1-for a2.f

(modify “go4d.sh™)
$ pjsub go4d.sh

$ cd <$0-Sir>
$ mpifccpx —Kfast sl-1-for al.c
$ mpifccpx —Kfast sl-1-for a2.c

(modify “go4d.sh™)
$ pjsub go4d.sh

13



S1-1: BRIV

S1-1

AH, JIVLEE

arERER

FOROTEWNEER

al.
az.

$>
$>

$>
$>

HERE

* 1_.62088247569032590000E+03
* 1.22218492872396360000E+03

frtpx
pjsub

frtpx
pjsub

—Kfast dot-al.f
gol.sh

—Kfast dot-a2.f
gol.sh

al.* 1.62088247569032590000E+03
a2.* 1.22218492872396360000E+03

gol.sh

#1/bin/sh

#PJIM -L "‘node=1"

#PIM -L "elapse=00:10:00"
#PJIM -L "'rscgrp=lecture"
#PJIM -g "'gt61l™

#PIM -}

#PJIM -0 "'test.lIst"

#PJIM —--mp1 "proc=1"

mpiexec ./a.out

S1-ref
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f

S1-1: BFANIMILERAIRAH, /ILLETR
SENDBUF&RECVBUFZERILICL =5 -

§|I—I
T

I Allreduce(&sum0O, &sum, 1, MPI_DOUBLE, MPI_SUM,
MP1_COMM_WORLD)

Eg
MP1_Allreduce(&sum0, &sumO, 1, MPI_DOUBLE, MPI_SUM,
MP1_COMM_WORLD)

S1-1 15



S1-ref

S1-1: BFANIMILERAIRAH, /ILLETR
SENDBUF&RECVBUFZERILICL =5 -

I Allreduce(&sum0, &sum, 1, MPI_DOUBLE, MPI_SUM,
MP1_COMM_WORLD)

Z|I—I
5

PI_Allreduce(&sum0, &sumO, 1, MPI_DOUBLE, MPI_SUM,
MP1_COMM_WORLD)

=

=l

PI_Allreduce(&sumK[1], &sumK[2], 1, MPI_DOUBLE, MPI_SUM,
MP1_COMM_WORLD)

/Ny IT7REL-TULVELD TOK

S1-1 16



S1-2:BFRIRNINILOLEERRTNILERL

o [<$0-S1>/a2.0~a2.31MLRBFARNIFILIGEHREFiAIAF,
[ ARGV IERZR IOy HIZERT 578554
“1ER9 %, MPI_Allgatherva{E B9 3,

S1-2



S1-2:BFININILOLEERTNIVER

MPI_AllgathervZ{E>51i54& (1/5)

PE#0 PE#0

pE#2 [ PE#2
MPI_Allgatherv

PE#3 PE#3

S1-2



S1-ref

MPI_Allgatherv

MPI_Allgather D AIZERENIUKNILAR
- TR T2l 2EkT—21245E/KT5

« MPI_Allgatherv (sendbuf, scount, sendtype, recvbuf,

S1-2

rcounts, displs, recvtype, comm)

— sendbuf EE | EENYITFTDERIETRLX,

— scount  E# | EEAYE—DDH AR

— sendtype #Ei# | BEEAYTE—DDT—E34T

— recvbuf = 0 ZENVITFDRETRLUXR,
|
|
|
|

— rcounts E# ZEAVE—D DY A X (BF]: Y4 X=PETOT)

— displs E# SZEAVE—DDATYIR (BB 4 X=PETOT+1)
— recvtype ¥ ZEAYET—DDT 2347

— comm B OZ2 =4 —A3%BEIT D

19



S1-ref

MPI_Allgatherv ($t=)

« MPI_Allgatherv (sendbuf, scount, sendtype, recvbuf,
rcounts, displs, recvtype, comm)
— rcounts EH | EAYVE—VOH A X (BB X=PETOT)
— displs EBH 1 2EAYE—D0M0TYIR (BRI : Y4 X=PETOT+1)

— CO2D7DESIE, FZRMICEREINS2ET 210V A XICETHERINTHA-O, T
OtXTEIDETOENBLEIZES:
- PLHARTOLATHEDEERFOBELNHS,

— @HE(Istride(i)=rcounts(i)

PE#0 PE#1 PE#2 PE#(m-2) PE#(m-1)
stride[0] stride[1] stride[2] stride[m-2] stride[m-1]
L | -¢ <
rcounts[0] rcounts[1] rcounts[2] @0 O countsim-2] rcounts[m-1]
? ? ?
displs[0]=0 displs[1]= displs[m]=
displs[0] + stride[0] displs[m-1] + stride[m-1]

S1-2 size[recvbuf]= dispIS[PETOT]= sum[stride]

20



MPI_Allgatherv
TPHOTWNVAZE

BT —%0 b2k T—45%
ERT D

PE#0 N
PE#1 N
PE#2 N —
PE#3 N _

si5  BEIT—Z3:sendbuf

¢
‘ ‘ [€]
SuNo9J

=1 & displs[O]
S
: .
174 stride[0]
=
— displs[1]
o
O .
S stride[1]
@
=
——]— displs[2]
3
c
—» | >
@, stride[2]
LN
—Y¥— displs[3]
stride[3]

—'— displs[4]

KT —4 :recvbuf

S1-ref

21



MPI _Allgatherv
THOTLVSCE

L N . i =11 displs[O]
RFIT =302 RT—3Z2ERT D S stride[0]
/ .%. = rcounts[o]
o
D40 N . —+— displs[1]
(@)
- % stride[1]
PE#1 N _ @ = rcounts[1]
|_\
— ! displs[2]
PE#2 N - S
—| S stride[2]
@ = rcounts|2]
N
PE#3 N “_‘ —— displs[3]
~ § stride[3]
a = rcounts[3]
—— displs[4]

si% B T—%:sendbuf

£{KT—43:recvbuf

S1-ref
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S1-ref

MPI_AllgathervEE#l (1/2)

« MPI_Allgatherv (sendbuf, scount, sendtype, recvbuf, rcounts,
displs, recvtype, comm)

— rcounts E¥# I ZEAVE—DH A X (BB : 5«4 X =PETOT)
— displs EH [ ZEAYE—TDAUTYIX(BBH: A4 X=PETOT+1)

e rcounts

— BPEIZHBITHIAVE—DH AKX BRIT—2DYAX
e displs

— BERAT—3DEERT—RIEFTHIITIIR

— dispIs(PETOT+1)) ReET—2D YA X

PE#0 PE#1 PE#2 PE#(m-2) PE#(m-1)
stride[0] stride[1] stride[2] stride[m-2] stride[m-1]
L | -¢ <
rcounts[0] rcounts[1] rcounts[2] @0 O countsim-2] rcounts[m-1]
? ? ?
displs[0]=0 displs[1]= displs[m]=
displs[0] + stride[0] displs[m-1] + stride[m-1]

S1-2 size[recvbuf]= dispIS[PETOT]= sum[stride]

23



MPI_AllgathervEE#ll (2/2)

e rcounts&displsiE{TOCLATHEDENHE

S1-2

— £7O0RRDRIMLDXKEE N FallgatherL T, rcounts
[CHEBTEINIMLEES,
— rcountsM & 7ORX(ICEWNTisplsZES(RICEDMNT
=5)o
e stride[i]= rcounts[i] &9%
— rcountsDFIZLI=A>TrecvbufDitiEfEEZHRT S,

PE#0 PE#1 PE#2 PE#(m-2) PE#(m-1)
stride[0] stride[1] stride[2] stride[m-2] stride[m-1]
L - | - < |
rcounts[0] rcounts[1] rcounts[2] @0 O countsim-2] rcounts[m-1]
? ? ?
displs[0]=0 displs[1]= displs[m]=
displs[0] + stride[0] displs[m-1] + stride[m-1]

size[recvbuf]= displs[PETOT]= sum|stride]

S1-ref

24



MPI_Allgatherv{s FAZE{&
IRE : <$O-S1>/agv.c

e “a2.0"~"a2.3'HM5, EAERRINILEERT S,

o BIFZAILDRINILDYAXH, 8,5,7,3THsAHMH, £
=23(=845+7+3) DROIKNILMNTEAH LT 5,

S1-2



a2.0~a2.3

PE#2

301.
303.
305.
306.
311.
321.
351.

ololeololeoleole

26



S1-2

S1-ref

S1-2: Bfr=>2&RIVER: FIE

PE#0 PE#1 PE#2 PE#(m-2) PE#(m-1)
stride[0] stride[1] stride[2] stride[m-2] stride[m-1]
L L | - < |
rcounts[0] rcounts[1] rcounts[2] Q@0 O® |counts[m-2] rcounts[m-1]
? ? ?
displs[0]=0 displs[1]= displs[m]=
displs[0] + stride[0] displs[m-1] + stride[m-1]

size[recvbuf]= displs[PETOT]= sum]stride]

BRI MIVIEHREFHAAD
lrcounts), TdisplsIZ{ERLT %

lrecvbuf IZ#E(HT 5
Allgatherv

27



S1-2

Sl

#include
#include
#include
#include
#include

int main

S1-ref

-2: B2 ARIRVER (1/2)
sl-2.cC

<mpi.h>
<stdio.h>
<stdlib.h>
<math.h>
<assert.h>

(int argc, char **argv){
int i, PeTot, MyRank, n;
MPI_Comm SolverComm;
double *vec, *vec2, *vecgq;
int *Rcounts, *Displs;
double sumO, sum;

char filename[80];

FILE *fp;

MP1_Init(&argc, &argv);
MP1_Comm_size(MPI_COMM_WORLD, &PeTot);
MP1_Comm_rank(MPI_COMM_WORLD, &MyRank);

sprintf(filename, "a2.%d", MyRank);
fp = fopen(filename, *r');
assert(fp '= NULL);

fscanf(fp, "%d™, &n);
vec = malloc(n * sizeof(double));
for(1=0;i<n;1++){

fscanf(fp, "%lf*, &vecl[i]);}

FPEIZEFEIRIMILRESDIFHRA

Rcounts = calloc(PeTot, sizeof(int)); -
Displs = calloc(IgeTot+1, sizeo%(inB); RcountslIZA%

MPI_Allgather(&n, 1, MPI_INT, Rcounts, 1, MPI_INT, MPI_COMM_WORLD);

28



S1-ref

P#0 | AO P#0 | AO|BO|CO|DO

M PI AI I g a.t h er P#1 |BO All gather P#1 |A0|BO|CO|DO
- P#2 | CO P#2 | AO|BO|CO|DO

P#3 | DO P#3 | AO|BO|CO|DO

 MPI_Allgather = MPI_Gather + MPI_Bcast

e call MPI_Allgather (sendbuf, scount, sendtype, recvbuf,
rcount, recvtype, comm)
— sendbuf & I EE/NVT7FDERBEBTRLAR,
— scount E# | EEAYE—DDHAX
— sendtype E# I EEAYE—DDT—R25247
— recvbuf £E 0 ZENVITTFDHETRLX,
I
I
I

— rcount B ZEAVE—NDH AKX
— recvtype E# ZEAYE— DT —RFA4T
— comm B A= —R%IBTFET S

S1-2 29



S1-2

Sl_z%ﬁﬁ:é1$&7|\)l/ﬂiﬁ‘z(2/2) e

sl-2.c
for(i=0;1<PeTot;i++){

, Displs[i+1] = Displs[i] + Rcounts[i]; [Displs &R

vecg = calloc(Displs[PeTot], sizeof(double));
MP1_Allgatherv(vec, n, MPI_DOUBLE, vecg, Rcounts, Displs, MPI_DOUBLE, MPI_COMM_WORLD) ;
for(i=0; i<Displs[PeTot];i++){
printf("%8.2Ff", vecgl[i]):}
printf(C'¥n™);

MP1_Finalize();

return O;

PE#0 PE#1 PE#2 PE#(m-2) PE#(m-1)

stride[0] stride[1] stride[2] stride[m-2] stride[m-1]
L - | - < |

rcounts[0] rcounts[1] rcounts[2] @0 O countsim-2] rcounts[m-1]
? ? ?
displs[0]=0 displs[1]= displs[m]=
displs[0] + stride[0] displs[m-1] + stride[m-1]

size[recvbuf]= displs[PETOT]= sum[stride]

30



S1-2

Sl_z%ﬁﬁ:é1$&7|\)l/ﬂiﬁ‘z(2/2) e

sl-2.cC
for(i=0; 1<PeTot;i++){

3 Displs[i+1] = Displs[i] + Rcounts[i];

vecg = calloc(Displs[PeTot], sizeof(double)); rreCVbUfJ
MP1_Allgatherv(vec, n, MPI_DOUBLE, vecg, Rcounts, Displs, MPI_DOUBLE, MPI_COMM_WORLD) ;
for(i=0; i<Displs[PeTot];i++){
printf("%8.2Ff", vecgl[i]):}
printf(C'¥n™);

MP1_Finalize();

return O;

PE#0 PE#1 PE#2 PE#(m-2) PE#(m-1)

stride[0] stride[1] stride[2] stride[m-2] stride[m-1]
- L - | - < |

rcounts[0] rcounts[1] rcounts[2] @0 O countsim-2] rcounts[m-1]
? ? ?
displs[0]=0 displs[1]= displs[m]=
displs[0] + stride[0] displs[m-1] + stride[m-1]

size[recvbuf]= displs[PETOT]= sum[stride]

31



S1-2

Sl_z%ﬁﬁ:é1$&7|\)l/ﬂiﬁ‘z(2/2) e

sl-2.cC
for(i=0; 1<PeTot;i++){

3 Displs[i+1] = Displs[i] + Rcounts[i];

vecg = calloc(Displs[PeTot], sizeof(double));
MP1_Allgatherv(vec, n, MPI_DOUBLE, vecg, Rcounts, Displs, MPI_DOUBLE, MPI_COMM_WORLD);
for(i=0; i<Displs[PeTot];i++){
printf("%8.2Ff", vecgl[i]):}
printf(C'¥n™);

MP1_Finalize();

return O;

PE#0 PE#1 PE#2 PE#(m-2) PE#(m-1)

stride[0] stride[1] stride[2] stride[m-2] stride[m-1]
- L - | - < |

rcounts[0] rcounts[1] rcounts[2] @0 O countsim-2] rcounts[m-1]
? ? ?
displs[0]=0 displs[1]= displs[m]=
displs[0] + stride[0] displs[m-1] + stride[m-1]

size[recvbuf]= displs[PETOT]= sum[stride]

32



= 17 (FRe8S1-2)
FORTRAN

$ mpifrtpx —Kfast s1-2.F

(modify “go4d.sh™)
$ pjsub go4d.sh

$ mpifccpx —KfFast sl-2.c

(modify “go4d.sh™)
$ pjsub go4.sh

S1-2 33



my_rank

ecNoloNoNoNoNoNoNoNoNooNoloNoNoNoNoNoNoNoNoNokh <

S1-2

OO ~NOOUIA, WNPRE -

O

VAL

101.
103.
105.
106.
109.
111.
121.
151.
201.
203.
205.
206.
209.
301.
303.
305.
306.
311.
321.
351.
401.
403.
405.

m

__rank

RPRRPRPRRPRPRPRRPRPRRPRPRPRRPRPRRPRPRPRPRREPRRERRKL

O©CoOO~NOOULS, WNREP =

S1-2:#58

O

VAL

101.
103.
105.
106.
109.
111.
121.
151.
201.
203.
205.
206.
209.
301.
303.
305.
306.
311.
321.
351.
401.
403.
405.

m

_rank

NDNNDNNDNNDNDNDNNDNDNDNNNDNDNNDNDNDDNDNNDK

O©CoOO~NOULS, WNEP =

O

VAL

101.
103.
105.
106.
109.
111.
121.
151.
201.
203.
205.
206.
209.
301.
303.
305.
306.
311.
321.
351.
401.
403.
405.

m

_rank

WWWWWWWWwWwwwwwwwwwwwwowoww

©CO~NOOUIA, WNRE =

O

VAL

101.
103.
105.
106.
109.
111.
121.
151.
201.
203.
205.
206.
209.
301.
303.
305.
306.
311.
321.
351.
401.
403.
405.
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« TEEOHERLDFEREZEHARICE-oTRKROHSTOTS
LEERLT B, MPI_REDUCE, MPI_ BCASTZ{#HL Tif:
St EEHL, TObEyHHE T LIS A0t EREE
AIET S

r 42dx
01+ X
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S1-3: 5181l J:é#ﬁﬁ:\

JLC

2y ADE R

1 N
2Ax£f1+ fN+1+iZ;2fi]

FiE

ZEDET HERLARMIC
[BATAIETZ DD - -
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#include
#include
#include
#include
#include

int main

S1-ref

S1-3: BRAlICKSEE
TYPE-A(1/2) :s1-3a.c

<stdio.h>
<stdlib.h>
<assert.h>
<math.h>
"mpi.h"

(int argc, char **argv){

int i1;

double TimeStart, TimeEnd, sumO, sum, dx;
int PeTot, MyRank, n, int *index;

FILE *fp;

MPI_Init(&argc, &argv);
MP1_Comm_size(MP1_COMM_WORLD, &PeTot);
MP1_Comm_rank(MP1_COMM_WORLD, &MyRank)

index = calloc(PeTot+1l, sizeof(int));
fp = fopen("input.dat™, "r');
fscanf(fp, "%d", &n); =.
Folosectny: o r & hEEESHLTRESN
iIT(MyRank==0) printf("%s%8d¥n", "N=", n);

dx = 1.0/n;

“input.dat” THEIMNEIETE

for(i=0; i<=PeTot;i++){
index[1] = ((long long)i * n)/PeTot;}

index[0]

PE#O PE#1 PE#2 000 |PEA#(PETOT-1)
index[1] index[2] index[3] index[PETOT-1] index[PeTot]
=N 37
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TYPE-A(2/2):s1-3a.c

TimeS = MP1_Wtime();

sumO0 = 0.0;
for(1=i1ndex[MyRank] ;
{

i<index[MyRank+1];

double x0, x1, f0, f1;

X0 = (double)r * dx;

x1 = (double)(i+1l) * dx;
fO = 4.0/(1.0+x0*x0);
fl = 4.0/(1.0+x1*x1);

sum0 += 0.5 * (fO + f1) * dx;

}

1++)

A\
A

fO
\/ \/
X0 x1

MP1_Reduce(&sumO, &sum, 1, MPI1_DOUBLE, MPI_SUM, O, MPI_COMM WORLD);

TimeE = MP1_Wtime();

S1-ref

f1

iIT(IMyRank) printf("'%24.16F%24.161%24.16F¥n"", sum, 4.0*atan(1.0), TimeE - TimeS);

MP1_Finalize();
return O;

PE#0

PE#1

PE#2

index[0] index[1]

S1-3

index[2]

index|[3]

®©00 |PE#PETOT-1)

index[PETOT-1] index[PeTot]

=N
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S1-3: B EIIZKHETE

TYPE-B :s1-3b.c

TimeS = MPI_Wtime();

sumO = 0.0; =
for(i=MyRank; i<n; i+=PeTot)
{

double x0, x1, f0, f1;

X0 = (double)i * dx;

x1 = (double)(1+1) * dx;

fO = 4.0/(1.0+x0*x0);

fl = 4.0/(1.0+x1*x1);

y sumO += 0.5 * (fO + f1) * dx;

MP1_Reduce(&sumO, &sum, 1, MPI_DOUBLE, MPI_SUM, O, MPI_COMM_WORLD);
TimeE = MPI_Wtime();

iIT(IMyRank) printf(*'%24.16F%24.161%24.16F¥n", sum, 4.0*atan(1.0), TimeE-TimeS);

MP1_Finalize();
return O;
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FORTRAN

$ mpifrtpx —Kfast sl1-3a.f
$ mpifrtpx —Kfast s1-3b.f

(modify “go.sh’)
$ pjsub go.sh

$ mpifccpx —Kfast sl-3a.c
$ mpifccpx —Kfast sl1-3b.c

(modify “go.sh’)
$ pjsub go.sh

S1-ref
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go.sh

#1/bin/sh

#PIM -L ““node=1* J/—F# (=12)

#PJIM -L “elapse=00:10:00“ E{TEM (=15%)

#PIM -L “rscgrp=lecture“ =EfT¥a1—% (lecturel)

#PIM -g “gt6l” TBifh ] ZEEART
#PJIM -

#PIM -0 “test. st BAEH N

#PIM —-mpi “proc=8“ MPIZOEX#E (£192)

mpiexec ./a.out

843 1643 Z] 324 & 6445 Z 19252l
“node=1* node 1 node 2" node 4" “node=12*
“proc=8~ “proc=16" “proc=32" “proc=64" “proc=192"
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S1-3:0akleaf-FXIZH [T FIzHE

- ®:N=105 @:108 A:109 —IEf8{E

o 1O7ITEITHETRIFER (sec.) b ENENEH

e Strong Scaling 200.0
- S RREREER ] s /
- NEDAT7ZE>T 50 | ® N=10"8 §isio—

N7 D 1D &t FE B fE o A N=10"9 i
THEITLOMNEE = : -
' 1000

 Weak Scaling %5
- /—F &Y (37é| :
1=Y) B RERR A & E 500 |

—~- NBDaT7%HE-T ' 31.0
Nf& DIRIEDRIE o ¢
= RICHFRITHE TS o0 50 100 150 200

S1-3  (OHIEAR Core # 12

Speed-Up

61.8




BEEMDIT L

« MPIBIEZDHDIZET HEFHE
— T—R3%E L TUO S ERE
— /—FRIZEWTIEBENVFEIZE 2 TRES
» Gigabit EthernetTld 1Gbit/sec. (B8 {E)
— BEBRBIEEZE/ N\YITO YA XIZLH
e MPIDILH EAYREE
— latency
— EZENYITTOHAX(ZLBALN
o IEUHLEISKTE, TOER A EINT HEEMNT HIER
- BE, #~8tusechA—5—
o MPID[EIHAD 1= D HFfE
— Ot RAMHENT HEEMNT HIER
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IL.\1 ﬁ‘b@f’h ( ‘JL%)

ATERFMMN/NDNING S (S1I-STIEINMA/PNEWEGEE) T s
DNR T ER TSR,
— B2, EEAYE—UDNESLE S, TLatency 1HEI<,
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