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Native Mode

= 3anycK nporpammbl B Native Mode

1. Mporpamma KOMNUANPYETCA Ha XOCT-MaLUUHe Kpocc-komnunatopom (icc): sequential
code, OpenMP, Intel Cilk Plus, Intel TBB, Intel MPI

2. WcnonHaembit dpann n Bce bubanotekn konmpyrorca B Intel Xeon Phi
(scp, NFS)

3. T[lporpamma 3anycKaetcs Ha Intel Xeon Phi (scp, ssh)

= OrpaHu4yeHun
d O6bem namatn Intel Xeon Phi (Phi 3120A GDDR5 6 GiB)

1 OTtcyTcTBYET 3HEeproHesasucmmoe xpaHunuue — HDD/SSD
(no NFS cmoHTMpoBaH KaTanor /home/micshare — BupTyanbHas ceTb Yyepes PCl Express)



YMHOKeHue matpuuy, SGEMM (OpenMP)

/* Matrix multiplication C[n, gq] = A[n, m] * B[m, q] */
void sgemm _omp(float *a, float *b, float *c, int n, int m, int q)

{
#pragma omp parallel
{
#pragma omp for
for (int i =0; i < n; i++) {
int k =1 * q;
for (int j = 0; j < q; j++)
c[k++] = 90.0;
}
#pragma omp for
for (int i = 0; 1 < n; i++) {
for (int k = 0; k < m; k++) {
for (int j = 0; j < q; j++)
c[i *qg+ j] +=a[i *m + k] * b[k * g + j];
}
}
} :
} # Cbopka C KJAKWYOM -mmic
$ icc -mmic -Wall -g -std=c99 -03 -fopenmp -c sgemm.c -0 sgemm.oO

$ icc -o sgemm sgemm.o -mmic -1m -fopenmp




KonuposaHue ucnonHaemoro ¢panna B Intel Xeon Phi

cnmic
# dkcnopTt no NFS Intel Xeon Phi -- micO
/home/micshare ... v
______________________ @ | # JoctynHa no NFS (PCI Express)
_______________________ o .
7| -%*-+/home/micshare
2
# lomawHumn Katanor 8 RAM
/home/user

# KonupoBaHue B [OMaWHWWA KaTanor

$ scp ./sgemm mic@:

Password:

sgemm 100% 50KB 50.1KB/s 00:00

# 3anyck Ha Xeon Phi

$ ssh mico ./sgemm

Password:

./sgemm: error while loading shared libraries: libiomp5.so: cannot open shared object file: No such file or directory




KonuposaHue ucnonHaemoro ¢panna B Intel Xeon Phi

cnhmic

# dkcnopTt no NFS Intel Xeon Phi -- micO
/home/micshare o _
# NoctynHa no NFS (PCl Express)
+/home/micshare

~.
~.
-. o
fm

PCI E>_ép ress

# lomawHumn Katanor 8 RAM
/home/user

# KonupoBaHue u 3anyck yTunuton micnativeloadex
$ cat ./launch.sh
#!/bin/sh

export SINK LD LIBRARY_PATH=/home/micshare/libmic

micnativeloadex ./sgemm -d © -e "OMP_NUM_THREADS=672 KMP_AFFINITY=explicit,granularity=fine,proclist=[1-224:1]"

$ ./launch.sh
SGEMM N = 1000, M = 1000, Q = 1000, Xeon Phi memory usage 11 MiB (0.19 %)
Phi OMP Native 672 (3 runs): perf 64.11 GFLOPS; time: tavg 0.031198, tmin 0.029922, tmax 0.032041, twarmup 1.061702




Intel Xeon Phi: AVX-512

void distance(float *x, float *y, float *z, float *d, int n)
{
for (int i = 0; 1 < n; i++) {
d[i] = sqrtf(x[i] * x[i] + y[i] * y[i] + z[i] * z[i]);
}
}

void distance_vec_mic(float *x, float *y, float *z, float *d, int n)

{

_m512 *xx = (__m512 *)x;
_ m512 *yy = (_ m512 *)y;
_ m512 *zz = (__m512 *)z;
. m512 *dd = (__m512 *)d;

int k = n / 16;

for (int i = 0; 1 < k; i++) {
. m512 t1 = mm512 mul ps(xx[i], xx[i]);
. m512 t2 = mm512 mul ps(yy[i], yy[i]);
. .m512 t3 = mm512 mul ps(zz[i], zz[i]);
tl = mm512 add ps(tl, t2);
tl = mm512 add ps(tl, t3);
dd[i] = _mm512 sgrt _ps(tl);

}
for (int i = k * 16; i < n; i++) {

d[i] = sqrtf(x[i] * x[1i] + y[i] * y[i] + z[i] * z[i]);
}



OpenMP + SIMD

void distance(float *x, float *y, float *z, float *d, int n)

{
// SIMD only
#pragma omp simd
for (int i =0; i < n; i++) {
d[i] = sqrtf(x[i] * x[1] + y[i] * y[i] + z[i] * z[i]);
}
}
void distance(float *x, float *y, float *z, float *d, int n)
{
// Threading + SIMD
#pragma omp parallel for simd
for (int i =0; i < n; i++) {
d[i] = sgrtf(x[i] * x[1] + y[i] * y[i] + z[i] * z[i]);
}
}

http://primeurmagazine.com/repository/PrimeurMagazine-AE-PR-12-14-32 .pdf



http://primeurmagazine.com/repository/PrimeurMagazine-AE-PR-12-14-32.pdf

3aaaHue

= CpaBHuTe npounssoautenbHocTb Intel MKL cblas_sgemm B Native- n Offload-pexunmax
(cm. npumep B KaTanore sgemm_phi_native_mkl)

" N3yymnte npumep particles u npegnoxunte peanunsaunto pyHkumnm distance_vec:
OpenMP + AXV-512

Thread 0 Thread 1
AL A
'd Y \
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEEEE)
(N A A A J
Y Y Y Y
AXV-512 AXV-512 AXV-512 AXV-512

vector vector vector vector



