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1.1 Run “Hello World”

Now that the Intel® Xeon Phi™ coprocessors are up and running, execute a simple program

several different ways.

1.1.1 “Hello World” Native Execution Using the Intel* C Compiler

This is a repeat of the previous example, but this time using Intel® C Compiler for compilation.
Note that you will need to install the Intel® Compiler suite to build this example (and the
follow-on example highlighting offload directives.)

Notice that the Intel® C compiler (icc) is used with an additional flag (-mmic) to indicate that
the target architecture in this case is the Intel® Xeon Phi™ coprocessor.

[host]$ cat hello world.c

#include <stdio.h>
#include <stdlib.h>

void
main()

{
printf ("Hello World \n");

}
[host]$ icc -mmic hello world.c -o hello world

Next, copy the code to the file system on the coprocessor using scp

[host]$ scp hello world micO:
hello world 100% 10KB 10.2KB/s 00:00

Invoke the application on the coprocessor.

[host]$ ssh micO /home/<USER>/hello world
Hello World

1.1.2 “Hello World” via Compiler Based Offload Directives

This example demonstrates the use of offload directives to run code on the coprocessor.

[host]$ cat hello offload.c

#include <stdio.h>
#include <stdlib.h>
void

main ()

{
#pragma offload target (mic:0)

{
printf("hello world from offloaded code running on the coprocessor \n");

}
}

To build it, use the Intel® C compiler, as before with -offload flag.

[host]$ icc -offload hello offload.c -o hello offload

)
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Finally, to run it, simply invoke the host side binary

[host]$ ./hello offload
hello world from offloaded code running on the coprocessor
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1.2 =47 INTEL MPI &%

2. MPIRUN 475 R
mpirun A& ELIE 30 MPIERE 7 X

FRAY S A U0 mpirun-np 8 hostname

$ mpirun -machinefile mpd.hosts -np 16 ./program

i B A mpd.hosts #& R 1R -

nodel:8
node2:8

AT LUK nodel 1 node2 3 5I'E 8 4T

1.3 %5 MIC &

MIC F2JFIZ1T AR offload 1 xUAN native B (TEAH 1] 1L 2% 45 (MIC =kRe
I FEAER) ) offload BT H GPU fE NI H &ML, RIFEFAE CPU i
FIFIEAT, P AE BT RN SR W R B Mic _BiBAT, 34T S5 WS R ) CPU
native 1202 47 BN T IR BRI 45 S#RTE MIC L1247, 5 CPU s ook (I B8 5%
MIC REEME RGUBITRET ).

AR 4% 28 BT A 71549 7] I, [root@nodel public]#1s  /public/example/

1.3.1 $TERF

T P ATRE AR

4. pi-serial.c
#include <stdio.h>
#include <math.h>
int main(int argc,char *argv[])
{

int n, i;

double pi, dx, x;

n = 10000;
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dx =1.0/ (double) n;

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

x = dx * ((double)i + 0.5);
pi += 4.0*dx/(1.0+x*x);
}
printf("pi is approximately %.16f\n", pi);
return O;
}
LHH MIC ERZZOHTHRERIE, BT 2 XA BATRF AT I, X E )
K H openmp I mpi PRl T HEAT 34T

1.3.2 OPENMP #4782 F
(1) {5 F CPU MEAT I I (oL 3 4R )

A4 pi-omp.c
#include <stdio.h>
#include <math.h>
int main(int argc,char *argv([])
{
int n, i;
double pi, dx, x;
n = 10000;
dx=1.0/ (double) n;
pi = 0.0;
#pragma omp parallel for reduction(+:pi)
for(i=0; i<n; i++)
{
x = dx * ((double)i + 0.5);
pi += 4.0*dx/(1.0+x*x);
}
printf("pi is approximately %.16f\n", pi);
return O;

}
1 F icc -openmp -o pi-omp pi-omp.c AT 1¥, %iF15 2] pi-omp B R HAT KA . 7E HOST

Sz 47 B AT R FH B A cPU A% R ST PR,
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(2) 7E MIC A% native B BEAT 5. native B4R A LA L pi-omp.c I4CAS,
T IATAEM B . (HFERI-mmic ZHEATHRIE, .

icc -mmic -openmp -0 pi-omp-native pi-omp.c

B RS 2 AT $ATFEF pi-omp-native #2 U1 E] MIC L/ /tmp H3 T

scp pi-omp-native root@mic0:/tmp

PR 9 1 222 H 3 N B4R libiomp5.so SCAF,  JFREHFE DLE] MIC R L /libed H T,
.

cd /public/software/intel/composer_xe_2013/compiler/lib/mic
scp libiomp5.so root@mic0:/lib64

GFxRBIMIC B, HEAtmp B3, RFBITNIA# IE R
ssh root@micO

cd /tmp
./pi-omp-native

XEE AT PASE BB PR P 1Y native 384T T« I T -mmic S84 ¥ R 7 R BELE MIC
FiE4T, TIRLE cPu _LiEfT.
(3) f#i [ offload FLzUFFH MIC #EATHHE, ARIS4nF:

A44: pi-omp-offload.c

#include <stdio.h>
#include <math.h>
int main(int argc,char *argv[])
{
int n, i;
double pi, dx, x;

n = 10000;
dx =1.0/ (double) n;
pi = 0.0;

#pragma offload target(mic)
#pragma omp parallel for reduction(+:pi)
for(i=0; i<n; i++)
{
x = dx * ((double)i + 0.5);
pi += 4.0*dx/(1.0+x*x);
}

printf("pi is approximately %.16f\n", pi);
bk JE R HEE X PE =3RS 21 S AR KIE 8 (RERR)
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return 0;

}

VA EARISALE pi-omp.c (ZERL BN T —47 9w B S50 CZL AR 70 )

#pragma offload target(mic)

P R 3 1 )R G 1 2 g T DA B EL S R AR R ) I 4 1A 7E MIC B AT AR
I AE cPU AT AR EY o {1 FH icc -openmp -0 pi-omp-offload pi-omp-offload.c %} PA_E #2 /5 i
TP, 13RI HAT SN pi-omp-offload, E HOST diii FL#21& 4T % R 7 B nf 4 H mic it
AT PR T &

1.3.3 MPI AT

{5 P OPENMP S BILH AT R (LA Al /e — N5 L+ BV, 70 L I (P 30 T — Bk
MIC . R MPI RSB & BRI AT Pl 5

(1) [ cpu BTG

4 pi-mpic

#include "mpi.h"

#include <stdio.h>

#include <math.h>

int main(int argc,char *argv[])

{
int i, n, ntmp, ifr, ito;
int myid, nprocs;
double mypi, pi, dx, x;
double startwtime, endwtime;
int namelen;
char  processor_name[MPI_MAX_PROCESSOR_NAME];
MPI_Init(&argc,&argv);
MPI_Comm_size(MPI_COMM_WORLD,&nprocs);
MPI_Comm_rank(MPI_COMM_WORLD,&myid);
MPI_Get_processor_name(processor_name,&namelen);
printf("Process %d of %d is on %s\n", myid, nprocs, processor_name);
n = 10000;
if (myid == 0) startwtime = MPI_Wtime();
n = (int)(n/nprocs) * nprocs;
dx =1.0/ (double)n;
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mypi = 0.0;

ntmp = n / nprocs;

ifr = myid * ntmp;

ito = (myid + 1) * ntmp;
for(i=ifr; i<ito; i++)

{
x = dx * ((double)i + 0.5);
mypi += 4.0%dx/(1.0+x*x);
}
MPI_Reduce(&mypi, &pi, 1, MPI_DOUBLE, MPI_SUM, 0, MPI_COMM_WORLD);
if (myid == 0)
{
endwtime = MPI_Wtime();
printf("pi is approximately %.16f\n", pi);
printf("wall clock time = %f seconds\n", endwtime-startwtime);
}
MPI_Finalize();
return 0;

}
8 H mpiicc AT %1%
mpiicc -0 pi-mpi pi-mpi.c
15 2 AT HAT S pi-mpis £ HOST iig 4T mpirun -np 12 ./pi-mpi PR FIA] 12 4> CPU #%11)
RURHAT U5
(2) 7E MIC L f# ] native B HEAT 5. native B4 5R (3 I LA_E pi-mpi.c 1A,
THm AT TS . AR ZII-mmic ZH0HTHREE, U
mpiicc -mmic -0 pi-mpi-native pi-mpi.c
B9 AR B ] PATFEE pi-mpi-native #£ D13 MIC _F ) /tmp H3E R
scp pi-mpi-native root@mic0:/tmp
SRIG 8 F] MIC | (ssh root@mic0), #4447
mpirun -np 240 ./pi-mpi-native
o 240 NJFBHIEREEL X EI MICH 60 MEL, FIZOICEE 4 MEFE, R 240.
(3) f#iH] offload B FIH MiC #EATIHEL, ALRDUTT:
44 pi-mpi-offload.c
Hodhk: bR E X PG =3R 0 21 S A KIE 8 2 (ilgiEd)
Hdik: AEHCEP [EU PG KA e ok FURERS 95 B B019 (B TR
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#include "mpi.h"
#include <stdio.h>
#include <math.h>
int main(int argc,char *argv([])
{
int i, n, ntmp, ifr, ito;
int myid, nprocs;
double mypi, pi, dx, x;
double startwtime, endwtime;
int namelen;
char  processor_name[MPI_MAX_PROCESSOR_NAME];
MPI_Init(&argc,&argv);
MPI_Comm_size(MPI_COMM_WORLD,&nprocs);
MPI_Comm_rank(MPI_COMM_WORLD,&myid);
MPI_Get_processor_name(processor_name,&namelen);
printf("Process %d of %d is on %s\n", myid, nprocs, processor_name);
n = 10000;
if (myid ==0) startwtime = MPI_Wtime();
n = (int)(n/nprocs) * nprocs;
dx =1.0/ (double)n;
mypi = 0.0;
ntmp = n / nprocs;
ifr = myid * ntmp;
ito = (myid + 1) * ntmp;
#pragma offload target(mic:myid)
#pragma omp parallel for reduction(+:mypi)
for(i=ifr; i<ito; i++)

{
x = dx * ((double)i + 0.5);
mypi += 4.0%dx/(1.0+x*x);
}
MPI_Reduce(&mypi, &pi, 1, MPI_DOUBLE, MPI_SUM, 0, MP|_COMM_WORLD);
if (myid == 0)
{
endwtime = MPI_Wtime();
printf("pi is approximately %.16f\n", pi);
printf("wall clock time = %f seconds\n", endwtime-startwtime);
}
MPI_Finalize();
return O;
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}
PAEARTSES I 7 PAT I S5 R) (A AR HR 7))

#pragma offload target(mic:myid)
#pragma omp parallel for reduction(+:mypi)

Hor 58 — A7) 315 A 4R g PR A T R IMARHS B R 4 39 CPU A1 MIC L I AT AT
A, 5 ATH S5 AR R TR IS BUE A OPENMP HEAT AT

A5 A0 i A 34T O

mpiicc -openmp -0 pi-mpi-offload pi-mpi-offload.c

E HOST ¥ii, &7 mpirun -np 2 ./pi-mpi-offload Bl if j5 s AN b A2, AR ml i —
Pemic RFATIE . EAE N MIC R, MZEADFEEZ) N ASERRAREF A MIC R

B
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