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FHLEDG: IEXIFR MPI + OpenMP 17
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T EERFIRSIA :

# Compile the program

mpiicc -Wall -g -03 -xHost -mkl -qopenmp -std=c99 -o test_dsyev_omp test_dsyev_omp.c

# Disable Intel MPI auto pinning
export I_MPI_PIN=0

# Test the program with different available threads on rank ©

for i in 1 2 4 8; do
export NTHREADS=$i
mpirun -np 64 ./test_dsyev_omp

TEEFFIAS:

16
17
18
19
20
21
22
23
24
25
26
27
28

#define _XOPEN_SOURCE 500 // For srand48(), drand48(), usleep()

// For sched_setaffinity
#define _GNU_SOURCE
#include <sched.h>

#include <unistd.h> // Also for usleep()

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <math.h>
#include <omp.h>
#include <mkl.h>

#include <mpi.h>

void test_dgemm(const int rank, const int n)

{
mkl_set_dynamic(®@);
mkl_set_num_threads(1);

size_t mat_msize = sizeof(double) * n * n;

double *A

double *B = (double*) malloc(mat_msize);

double *C
for (int i = 0; 1 < n * n; i++)

{

A[i] = drand48();
B[i] drand48();

(double*) malloc(mat_msize);

(double*) malloc(mat_msize);
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}
cblas_dgemm(
CblasRowMajor, CblasNoTrans, CblasNoTrans, n, n, n,
1.9, A, n, B, n, 0.0, C, n
)
MPI_Barrier(MPI_COMM_WORLD);

double st = omp_get_wtime();
for (int i = 0; i < 5; i++)

{
cblas_dgemm(
CblasRowMajor, CblasNoTrans, CblasNoTrans, n, n, n,
1.9, A, n, B, n, 0.9, C, n
)s
}

double ut = (omp_get_wtime() - st) * 1000.0 / 5.0;

printf("Rank %2d single thread %d*%d*%d dgemm used %.31f ms\n", rank, n, n, n, ut);

mkl_set_dynamic(1);

void test_dsyev(const int rank, const int n)

int my_nthreads = 1;

char *env_ntheads = getenv("NTHREADS");

if (env_ntheads != NULL) my_nthreads = atoi(env_ntheads);
if (my_nthreads < 1) my_nthreads = 1;

int save = mkl_get_max_threads();
mk1l_set_dynamic(®@);

mkl_set_num_threads(my_nthreads);

size_t mat_msize = sizeof(double) * n * n;

double *A = (double*) malloc(mat_msize);
double *B = (double*) malloc(mat_msize);
double *A@ = (double*) malloc(mat_msize);

for (int i

{

0; 1 < n; i++)

for (int j = 0; j < i; j++)
{
double val = drand48();
A[i * n + j] = val;

A[j * n + i] = val;
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73 }
74 }
75
76 memcpy (A, A0, mat_msize);
77 LAPACKE_dsyev(LAPACK_ROW_MAJOR, 'V', 'U', n, A, n, B);
78 for (int i = 0; 1 < 5; i++)
79 {
80 memcpy (A, A@, mat_msize);
81 double st = omp_get_wtime();
82 LAPACKE_dsyev(LAPACK_ROW_MAJOR, 'V', 'U', n, A, n, B);
83 double ut = (omp_get wtime() - st) * 1000.0;
v, ;// /? 84 printf("Rank %d LAPACKE_dsyev use %.31f ms\n", rank, ut);
Rainmaker's Notebook 85 }
[KFVARBROfRET 2 b TE TSR 86
SRETIR, HESHRIF AR SO
?ﬂﬂ’ﬁﬁﬂ%o l| - «%EEQ)\% 89 free(A);
L?ﬁ%)) 90 free(B);
91 free(A0);
92
93 mk1l_set_dynamic(1);
94 mkl_set_num_threads(1);
Home 95 }
96
Archives 97 int get_phys_core_id_dist()
98 {
99 int coreo@_id, corel_id;

About
100 FILE *inf@ = fopen("/sys/devices/system/cpu/cpud/topology/thread_siblings_list", "r");

101 FILE *infl = fopen("/sys/devices/system/cpu/cpul/topology/thread_siblings list", "r");
SiteXC 182 fscanf(infe, "%d,", &cored_id);

103 fscanf(infl, "%d,", &corel_id);

104 fclose(info);

105 fclose(infl);

106 return (corel_id - coree@_id);

107 }

108

109 // This function is based on Kent Milfeld's <milfeld@tacc.utexas.edu> code

110 int set_core_affinity(const int ncore, const int ntarget, const int *cores)

111 {

112 cpu_set_t *mask = CPU_ALLOC(ncore);
113 size_t size = CPU_ALLOC_SIZE(ncore);
114 CPU_ZERO_S(size, mask);

115

116 if (ntarget < 0)

https://enigmahuang.me/2019/09/02/MPl-asymmetric-OMP/ a/7


https://enigmahuang.me/
https://enigmahuang.me/
https://enigmahuang.me/
https://enigmahuang.me/
https://enigmahuang.me/
https://enigmahuang.me/
https://enigmahuang.me/
https://enigmahuang.me/
https://enigmahuang.me/archives
https://enigmahuang.me/archives
https://enigmahuang.me/archives
https://enigmahuang.me/archives
https://enigmahuang.me/archives
https://enigmahuang.me/archives
https://enigmahuang.me/archives
https://enigmahuang.me/archives
https://enigmahuang.me/About
https://enigmahuang.me/About
https://enigmahuang.me/About
https://enigmahuang.me/About
https://enigmahuang.me/About
https://enigmahuang.me/About
https://enigmahuang.me/About
https://enigmahuang.me/About
https://enigmahuang.me/SiteXC
https://enigmahuang.me/SiteXC
https://enigmahuang.me/SiteXC
https://enigmahuang.me/SiteXC
https://enigmahuang.me/SiteXC
https://enigmahuang.me/SiteXC
https://enigmahuang.me/SiteXC
https://enigmahuang.me/SiteXC

10/15/23, 3:47 PM EHGEIS: EXIFR MPI + OpenMP 347 | Rainmaker's Notebook

117 {
118 // Allow to run on all cores
119 for (int core_id = @; core_id < ncore; core_id++)
120 CPU_SET_S(core_id, size, mask);
121 } else {
122 for (int i = @; i < ntarget; i++)
123 {
124 int core_id = cores[i];
125 CPU_SET_S(core_id, size, mask);
\/ q 4 - 126
/ // Ty 127 } }
Y /4 ) 128
Rainmaker's Notebook 129 return sched_setaffinity((pid_t) @, size, mask);
KA BRER ST 2 AMETEEE 130 }
SRERTUR, HRHRITFRAMRE .
132 void bind_ranke_to_all_cores(const int nproc, const int rank)
ﬁégi» 134 int phys_core_id_dist = get_phys_core_id_dist();
135 if (rank == 0)
136 {
137 int *cores = (int*) malloc(sizeof(int) * nproc);
138 for (int i = @; i < nproc; i++)
Home 139 cores[i] = i * phys_core_id_dist;
140 set_core_affinity(nproc, nproc, cores);
Archives 141 free(cores);
142 } else {
About 143 int core_id f ?ank * phys_core_id_éist;
144 set_core_affinity(nproc, 1, &core_id);
145 }
SiteXC 146 }
147
148 void MPI_Wait_nonblocking(MPI_Request *req, const int microseconds)
149 {
150 int flag;
151 MPI_Status status;

152 MPI_Test(req, &flag, &status);

153 while (!flag)

154 {

155 usleep(microseconds);

156 MPI_Test(req, &flag, &status);

158 }
159

160 int main(int argc, char **argv)

https://enigmahuang.me/2019/09/02/MPl-asymmetric-OMP/ 517
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161 {
162 MPI_Init(&argc, &argv);
163
164 int rank, nproc;
165 MPI_Comm_rank (MPI_COMM_WORLD, &rank);
166 MPI_Comm_size(MPI_COMM_WORLD, &nproc);
167
168 MPI_Barrier(MPI_COMM_WORLD);
169
\ . f I 170 int n = 1000;
/ // 171 if (argc >= 2) n = atoi(argv[1]);
V4 ./ ) 172 if (rank == @) printf("Matrix size = %d\n", n);
Rainmaker's Notebook 173
[RkART#HE 2 A EF R E 174 srand48(114514 + rank);
SRERIUR, EDEGHRIT5EARR 7
176 bind_ranke_to_all_cores(nproc, rank);
L‘y"-%)) 178 test_dgemm(rank, 1000);
179 MPI_Barrier(MPI_COMM_WORLD);
180
181 if (rank == @) test_dsyev(rank, n);
182
Home 183 MPI_Request reg;
184 MPI_Ibarrier(MPI_COMM_WORLD, &req);
Archives 185 MPI_Wait_nonblocking(&req, 10000);
186
About 187 MPI_Finalize();
188 }
SiteXC
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