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20 /HPC 
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Å : OpenMP* 4.5 (2015 11 )
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4.0 4.5 
Å Fortran 2003 
Å ordered ordered

simd doacross 
Å linear 
Å SIMD simd simdlen
Å task priority 

omp_get_max_task_priority
OMP_MAX_TASK_PRIORITY

Å OpenMP* taskloop
Å target data use_device_ptr target 

is_device_ptr
Å target target nowait depend 
Å target private firstprivate defaultmap
Å declare target C/C++ 

Å target enter data target exit data
map 
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4.0 4.5 ( )
Å target parallel target parallel loop target parallel 

loop SIMD target simd 
Å if 
Å critical hint 
Å Doacross depend source sink
Å target firstprivate
Å C++ 
Å C/C++ 

Å linear ref val uval
Å map 
Å OpenMP* 
Å API 

Å
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3.1 4.0 
Å Fortran 2003 
Å C/C++ 
Å proc_bind OMP_PLACES omp_get_proc_bind

Å SIMD SIMD
Å OMP_DEFAULT_DEVICE

omp_set_default_device omp_get_default_device omp_get_num_devices omp_get_num_teams
omp_get_team_num omp_is_initial_device

Å untied 
Å depend 
Å taskgroup
Å reduction declare reduction 
Å atomic capture atomic atomic updtae capture 

seq_cst atomic 
Å cancel cancellation point omp_get_cancellation OMP_CANCELLATION

Å OMP_DISPLAY_ENV OpenMP* 
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3.0 3.1 
Å final mergeable task
Å taskyield
Å atomic read write capture atomic update

Å intent(in) const firstprivate
Å firstprivate lastprivate Fortran 
Å C C/C++ min max 
Å atomic OpenMP* atomic 

OpenMP* atomic 
Å final task omp_in_final
Å nthreads-var

OMP_NUM_THREADS

Å bind-var 
OMP_PROC_BIND

Å Fortran omp_integer_kind select_int_kind 
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2.5 3.0 
Å OpenMP* 
Å task
Å taskwait
Å OpenMP* flush volatile 

Å 2.5 1 nest-var dyn-var nthreads-var run-sched-var
3.0 1 omp_set_num_threads omp_set_nested omp_set_dynamic

Å parallel : OpenMP* 3.0 2 
parallel 

Å parallel 
Å 3.0 static 
Å 3.0 collapse

Å

Å auto 

Å Fortran 
Å Fortran default firstprivate
Å private 

parallel parallel 
Å 3.0 Fortran private firstprivate lastprivate reduction copyin copyprivate
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2.5 3.0 ( )
Å 3.0 threadprivate
Å 3.0 private threadprivate
Å omp_set_schedule omp_get_schedule run-sched-

var
Å OpenMP* thread -limit -var

OMP_THREAD_LIMIT omp_get_thread_limit
Å parallel max-active-levels-var

OMP_MAX_ACTIVE_LEVELS omp_set_max_active_levels
omp_get_max_active_levels

Å OpenMP* stacksize-var
OMP_STACKSIZE

Å wait -policy-var OMP_WAIT_POLICY

Å parallel omp_get_level
Å omp_get_ancestor_thread_num

Å omp_get_team_size

Å parallel omp_get_active_level

Å 3.0 
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OpenMP* 
OpenMP* 

OpenMP* _OPENMP 

OpenMP* ?

OpenMP* 4.5 201511 ® 17.0 gcc 5.?

OpenMP* 4.0 201307 ® 14.0 gcc 4.9 (offload 5.1)

OpenMP* 3.1 201107 ® 12.1 gcc 4.7

OpenMP* 3.0 200805 ® 11.0 gcc 4.4

OpenMP* 2.5 200505 ® 9.0 gcc 4.2 16

S
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OpenMP* ?

http://openmp.org/wp/openmp -specifications/ ( )

17
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OpenMP* 

Á

Á ® 

Á ® 

Á OpenMP* 

Á Visual Studio® OpenMP* 

Á OS X* OpenMP* 

Á Fortran C/C++ 

Á OpenMP* 
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Á ® C++ OpenMP* 
:

_Microsoft® Visual C++® 2012 (Windows®) 

_ GCC 4.4.2 (Linux*) 

_ ® C++ 10.0

OpenMP* 
OpenMP* 

OpenMP* 

S
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OpenMP* 

Á

main() {

printf("OpenMP version %d ¥n", _OPENMP);

printf("OpenMP version %d ¥n", omp());

}

int omp(void){

return _OPENMP;

}

® 17.0 

® 16.0 

Visual C++®2015 

S
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® 

:

Á ® C++ 
® 10.0 

Á OpenMP* 
1 

(Linux* OS X*)
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® C++ 

:

Á ® C++ OpenMP* 
OpenMP* 

Á OpenMP* 

Á OpenMP* 
1 
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OpenMP* 

threadprivate :

Á ® C++ threadprivate (/Qopenmp -

threadprivate:legacy ) GCC Microsoft ® Visual C++® 

Á threadprivate ® C++ GCC/Visual C++® 

® C++ 

GCC/Visual C++® 

Á GCC/Visual C++® threadprivate

® C++ /Qopenmp -

threadprivate:compat
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Visual Studio® OpenMP* 

Windows® Visual Studio® Visual C++® 
® C++ Visual C++® OpenMP* 

Microsoft ®Visual C++® _OPENMP_NOFORCE_MANIFEST
vcomp90 dll 

DLL 

cl /MD /openmp /c f1.c f2.c 

icl /MD /Qopenmp /c f3.c f4.c 

link f1.obj f2.obj f3.obj f4.obj /out:app.exe /nodefaultlib:vcomp libiomp5md.lib
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OS X* OpenMP* 

Á OS X* ® C++ GCC 

Á OS X* 10.9 GCC Clang 
OpenMP* 

Clang OpenMP* 

Á OS X* 10.9 (Xcode* 5.x ) GCC 
® C++ GCC 
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Fortran C/C++ 

Á gcc ® C++ ® Fortran 
OpenMP* 

Á ® Fortran gfortran

Á ® C++ 
-l gfortran

C 
Fortran 

gfortran - fopenmp - c foo.f

icc - qopenmp - c ibar.c

icc - qopenmp foo.o bar.o - lgfortranbegin - lgfortran

26



OpenMP* 

OS

Linux* libiomp5.so libiomp5.a

OS X* libiomp5.dylib libiomp5.a

Windows®
libiomp5md.lib
libiomp5md.dll

OpenMP* 

OpenMP* ( )
SINGLE ( )
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OpenMP* 4.0 OMP_DISPLAY_ENV 
true 

true false ( )
verbose 

S
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® OpenMP* 
/Qopenmp ; OpenMP* /Qopenmp -

/Qopenmp -stubs ; OpenMP* OpenMP* OpenMP* 
( )

/Qopenmp -lib:<ver> ; OpenMP* 

compat - Microsoft® OpenMP* ( )

/Qopenmp -task:<arg> ; OpenMP* 

omp - OpenMP* 3.0 ( ) intel -

/Qopenmp -threadprivate:<ver> ; threadprivate

compat - GCC/Microsoft® legacy - ( )

/Qopenmp -simd ; OpenMP* SIMD /Qopenmp 
/Qopenmp -simd-

/Qopenmp -offload[:<kind>] ; target OpenMP* ® MIC 
® /Qopenmp 

/Qopenmp -offload - target 

host -

mic - ® MIC gfx - ® 
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OpenMP* 

É

É

É

É

É

É

É SIMD

É

É

É

É

É

É

É

É

É

É

É

É

É
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É
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OpenMP* 

Å OpenMP* 
: 

Å

Å

OpenMP* 

Å : 
Å
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OpenMP* : for 

Á

Á

// N=12 

#pragma omp parallel

#pragma omp for

for(i = 1, i < N+1, i++) 

c[i] = a[i] + b[i];

#pragma omp parallel

#pragma omp for

i = 1

i = 2

i = 3

i = 4

i = 5

i = 6

i = 7

i = 8

i = 9

i = 10

i = 11

i = 12
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OpenMP* : sections 

ï

Č č (I/O ) 

#pragma omp parallel sections

{

#pragma omp section

phase1();

#pragma omp section

phase2();

#pragma omp section

phase3();

}
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OpenMP*

sum

sum Č č

#pragma omp parallel for reduction(+:sum)

for(i=0; i<N; i++) {

sum += a[i] * b[i];

}

OpenMP* 4.0 4.5 :
-
-

!$OMP SIMD reduction(+:A)

do I=1,25,4 

do J=1,8 

A(J) = A(J) + 

B(I,J)*B(I,J) 

end do 

end do
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OpenMP* : single 

#pragma omp parallel

// 8 

{

#pragma omp single private(p)

{

é

while (p) {  

#pragma omp task 

{

processwork(p);

}

p = p - >next;

}

}

}

8 

1 while 

Čóäåèá č 
processwork() 
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OpenMP* 

Á

atomic critical 

Á

barrier master single flush nowait

#pragma omp atomic 

x +=  tmp ;

#pragma omp critical

x += func (B );

#pragma omp parallel 

{

int id= omp_get_thread_num ();

#pragma omp master

A[id] = big_calc1(id);

#pragma omp barrier

B[id] = big_calc2(id, A);

}
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OpenMP* 

Á :

default(private | none | shared) // private Fortran 

Á :

shared, firstprivate , private

Á :

lastprivate
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: pi 
#include <omp.h>

static long num_steps = 100000;  double x,step;

void main ()

{    int i; double x, pi, sum = 0.0; 

step = 1.0/(double) num_steps;

#pragma omp parallel 

{

#pragma omp for private(x) reduction(+:sum)

for (i=0;i< num_steps; i++){

x = (i+0.5)*step;

sum = sum + 4.0/(1.0+x*x);

}

}

pi = step * sum;

}

... parallel 
1 

... sum 

... 
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Á (OpenMP* ) 

Á OpenMP* 4.0 4.5 

Á

task depend taskloop cancel cancellation point 
taskguoup task priority 

Áomp SIMD

Á

ÁOpenMP* 4.5 

Á ® VTuneø Amplifier XE OpenMP* 
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Á Combine Construct ( )

2 

: #pragma omp parallel for

Á Composite Construct ( )

2 

: #pragma omp for simd
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OpenMP* 
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OpenMP*
: ® MKL dgemm

void example()

{

#pragma omp parallel

{

compute_in_parallel(A);

compute_in_parallel_too(B);

// dgemm 

cblas_dgemm(CblasRowMajor, CblasNoTrans, CblasNoTrans,

m, n, k, alpha, A, k, B, n, beta, C, n);

}   

}

OpenMP* 

:
Á (dgemm )
Á OpenMP* 
Á dgemm
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OpenMP* : 

#pragma omp parallel

// 8 

{

#pragma omp single private(p)

{

é

while (p) {  

#pragma omp task 

{

processwork(p);

}

p = p - >next;

}

}

}

8 

1 while 

Čóäåèá č 
processwork() 
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int fib ( int n )

{

int x,y;

if ( n < 2 ) return n;

#pragma omp task shared(x)

x = fib(n - 1);

#pragma omp task shared(y)

y = fib(n - 2);

#pragma omp taskwait

return x+y;

}

n 
firstprivate

x y 

sum x y 
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task 

depend 
in out inout

int val =0;

int main(){

#pragma omp parallel num_threads(3) 

{

#pragma omp single

{

#pragma omp task 

val = 100;

#pragma omp task

val += 1000;

}

}

printf("Value is %d¥n", val) ;

}

depend(out:val) 

depend(in:val) 

OpenMP* 4.0 

(out,in) (in,out )
(out,out ) 
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- OMP 
void blocked_cholesky( int NB, float *A[NB][NB] ) {

int i, j, k;

for (k=0; k<NB; k++) {

#pragma omp task depend(inout:A[k][k])

spotrf (A[k][k]) ; 

for (i=k+1; i<NB; i++)

#pragma omp task depend(in:A[k][k])

depend(inout:A[k][i])

strsm (A[k][k], A[k][i]); 

//

for (i=k+1; i<NB; i++) {

for (j=k+1; j<i; j++)

#pragma omp task depend(in:A[k][i],A[k][j])

depend(inout:A[j][i])

sgemm( A[k][i], A[k][j], A[j][i]);

#pragma omp task depend(in:A[k][i])

depend( inout:A [ i ][i])

ssyrk (A[k][i], A[i][i]);

}

}

}

* : BSC 
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Do-across 

void lcd_ex(float* a, float* b, size_t n, int m, float c1, float c2) {

size_t K;

#pragma omp parallel for ordered(1) 

for (K = 17; K < n; K++) {

#pragma omp ordered depend(sink: K ï17)

a[ K] = c1 * a[ K - 17] + c2 * b[K];

#pragma omp ordered depend(source)

}

}

0 1 2 3 17 18 19 20

OpenMP* 4.5 
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depend 

Task dependences are derived from the dependence-type of a depend clause and its 
list items when dependence-type is in , out , or inout . 

Á For the in dependence-type, if the storage location of at least one of the list items 
is the same as the storage location of a list item appearing in an out or inout
dependence-type list of a task construct from which a sibling task was previously 
generated, then the generated task will be a dependent task of that sibling task.

Á For the out and inout dependence-types, if the storage location of at least one of 
the list items is the same as the storage location of a list item appearing in an in , 
out , or inout dependence-type list of a task construct from which a sibling task 
was previously generated, then the generated task will be a dependent task of 
that sibling task.
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OpenMP* 4.5 taskloop 

OpenMP* task 
(Fortran C/C++) 

#pragma omp taskloop [simd] [ ]
for 

Á

Á grainsize num_tasks

Á ® Cilkø Plus 
Čßåèçkâëîč

Á

void CG_mat(Matrix *A, double *x, double *y) 

{

// ...

#pragma omp taskloop

private(j,is,ie,j0,y0) ¥

grainsize(500)

for (i = 0; i < A - >n; i++) {

y0 = 0;

is = A - >ptr[i];

ie = A - >ptr[i + 1];

for (j = is; j < ie; j++) {

j0 = index[j];

y0 += value[j] * x[j0];

}

y[i] = y0;

// ...

}

// ...
taskloop +

OpenMP* 4.5 
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OpenMP* : ... 

Å OpenMP* 4.0 

ï ( )

Å OpenMP* 4.0 cancel OpenMP* 

Å

ï

ï
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cancel 

if while 
do switch :

#pragma omp cancel [ ] [[,] if ]

: parallel sections for taskgroup

if : if( )

:

OpenMP* 4.0 
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cancellation point

:

#pragma omp cancellation point [ ]

: parallel sections for taskgroup

:
Å

Åif 

OpenMP* 4.0 
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cancel 
#define N 10000

void example() {

std ::exception *ex = NULL;

#pragma omp parallel shared(ex)

{

#pragma omp for

for ( int i = 0; i < N; i++) {

// no 'if' that prevents compiler optimizations

try {

causes_an_exception ();

}

catch ( std ::exception *e) {

// ex 

#pragma omp atomic write

ex = e;

#pragma omp cancel for // for 

}

}

if (ex) // parallel 

#pragma omp cancel parallel

phase_1 ();

#pragma omp barrier

phase_2();

}

// 

if (ex) 

// ex 

} // parallel 

for 

parallel 
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cancellation point
subroutine example(n, dim)

integer, intent(in) :: n, dim(n)

integer :: i , s, err

real, allocatable :: B(:)

err = 0

!$ omp parallel shared(err)

! ...

!$ omp do private(s, B)

do i =1, n

!$ omp cancellation point do

allocate(B(dim( i )), stat=s)

if (s . gt. 0) then

!$ omp atomic write

err = s

!$ omp cancel do

endif

!   ...

! deallocate private array B

if (allocated(B)) then

deallocate(B)

endif

enddo

!$ omp end parallel

end subroutine

allocate 
cancel do 
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taskgroup
taskgroup ( )

int main()

{

int i ; tree_type tree;

init_tree (tree);

#pragma omp parallel

#pragma omp single

{

#pragma omp task

start_background_work ();

for ( i = 0; i < max_steps ; i ++) {

#pragma omp taskgroup

{

#pragma omp task

compute_tree (tree);

} // tree 

check_step ();

}

} // start_background work 

print_results ();

return 0;

}

2 
start_background_work () 
compute_tree () 

OpenMP* 4.0 

taskwait ?
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task priority 

priotity
( ) 

:

#pragma omp task priority[ ]

: 

17.0.1.143 

OpenMP* 4.5 
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SIMD 

58



SIMD ? OpenMP* 4.0 

Á ( ü Ååèçø Òèñï|

Á ( #pragma vector)

Á ( __mm_add_pd())

" " 
#pragma omp parallel for

#pragma vector always

#pragma ivdep

for (int i = 0; i < N; i++) {

a[i] = b[i] + ...;

}

59



for (i = 1; i < nx; i++) {

x = x0 + i * h;

sumx = sumx + func (x, y, xp);

}

struct _x { int d; int bound; };

void doit(int *a, struct _x *x)

{ 

for(int i = 0; i < x- >bound ; i++)

a[i] = 0;

}

DO I = 1, MAX 

DO J = I, MAX

D(I,J) = D(I,J) + 1;                  

ENDDO

ENDDO

void scale(int *a , int *b)

{   

for (int i = 0; i < 1000; i++) 

b[i] = z * a[i] ;

}

DO i=1, N 

A(B(i)) = A(B(i)) + C(i)*D(i)

ENDDO

DO I = 2, N

A( I ) = A( I - 1) + B(I)

ENDDO

....
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: 

:

Å *p ?

Å A[] B[] C[] ?

Å sum B[] / C[] ?

Å ?

Å ?
( )

for( i = 0; i < *p; i++) {

A[i] = B[i] * C[i];

sum = sum + A[i];

}

:
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SIMD /

:

Å *p 

Å A[] B[] C[] 

Å sum B[] C[] 

Å sum 

Å

Å

#pragma omp simd reduction(+:sum)

for(i = 0; i < *p; i++) {

A[i] = B[i] * C[i];

sum = sum + A[i];

}

!

62



: 

Å+= 2 

Å

Å

Å i p step 

float sum = 0.0f;

float *p = a;

int step = 4;

#pragma omp simd

for (int i = 0; i < N; ++i) {

sum += *p;

p += step;

}
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: 

Å+= 2 

Å

Å

Å i p step 

float sum = 0.0f;

float *p = a;

int step = 4;

#pragma omp simd reduction(+:sum) linear(p:step)

for (int i = 0; i < N; ++i) {

sum += *p;

p += step;

}
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Pragma SIMD: 
simd SIMD (

SIMD )

: 
#pragma omp simd [ [, ¡+¡

for 

for 

(C++ 
)

Á

Á

Á+

OpenMP* SIMD 
OpenMP* 4.0 
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ÅïÝâáèáê{ê. #ê/¡ +|
n1 , n2# + / : n1 , n2# + 

ÅìîåòÝðá{ò.# ò/# +|: 

Á èÝïðìîåòÝðá{+|: 

Ålinear(v1: 1, v2: /# +|
v1 1

1 * 

Åreduction( " ò.# ò/# +|
v1 v2 + 

Åcollapse(n) : 1 

Åaligned(v1: , v2: # +|: v1 v2 + 
( )

OpenMP* SIMD 
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OpenMP* SIMD 

void vec1(float *a, float *b, int off, int len)

{

#pragma omp simd safelen(32) aligned(a:64, b:64)

for(int i = 0; i < len; i++)

{

a[i] = (a[i] > 1.0) ?

a[i] : b[i];

a[i + off] * b[i];

}

}

LOOP BEGIN at simd.cpp(4,5)

remark #15388: : a [ simd.cpp(6,9) ]

remark #15388: : b [ simd.cpp(6,9) ]

é

remark #15301: OpenMP SIMD LOOP 

é

LOOP END
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SIMD 
void sprod(float *a, float *b, int n) {

float sum = 0.0f;

#pragma omp parallel for simd reduction(+:sum) 

for (int k=0; k<n; k++)   

sum += a[k] * b[k];

return sum;

}

68

SIMD SIMD

Å èchunk_size/simdlenø* simdlen

Å ®AVX2: 8 2

Å ®SSE: 4 2

0 1 2

schedule(simd:static,5)

68



SIMD ( declare simd ): 
SIMD SIMD

[OpenMP* 4.0 API: 2.8.2]

: 

#pragma omp declare simd [ [, ¡+¡

:
( ) 

( ® SSE ® AVX ® AVX-512) 

: 
( ) 

SIMD 
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Åsimdlen(len)
len 2 : ( )

Ålinear(v1: 1, v2: 2# +|
v1 v2 + SIMD 

( 1 2 +| 

Åñêåâëîé{Ý.# Ý/# +|
a1 a2 + (SIMD )

Åinbranch, notinbranch : SIMD 

Åaligned(a1: , a2: # +|: a1 a2 + (
)

SIMD 
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#pragma omp declare simd

float min(float a, float b) {

return a < b ? a : b;

}

#pragma omp declare simd

float distsq(float x, float y) {

return (x - y) * (x - y);

}

void example() {

#pragma omp parallel for simd

for (i=0; i<N; i++) {

d[i] = min(distsq(a[i], b[i]), c[i]) ;

}   }

OpenMP*: SIMD 

vec8 min_v( vec8 a, vec8 b){

return a < b ? a : b;

}

vec8 distsq_v( vec8 x, vec8 y) {

return (x - y) * (x - y);

}

vd = min_v(distsq_v(va, vb), vc)
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SIMD : Linear/Uniform
¤ ?

¤uniform linear 

#pragma omp declare simd uniform(a) linear(i:1) 

void foo(float *a, int i) :

a 
i int  å# å^.# å^/# +¡
a[i] / ([v]movups )

#pragma omp declare simd 

void foo(float *a, int i) :

a 
i int 
a[i] /

: http ://software.intel.com/en -us/articles/usage -of-linear-and-uniform -clause-in-elemental -function -simd-

enabled-function -clause

dec_simd2.c

72
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SIMD : 

testmain.cc(5):(col. 13) remark : OpenMP SIMD LOOP 

header.cc(3):(col. 24) remark : FUNCTION 

header.cc(3):(col. 24) remark : FUNCTION 

header.cc(3):(col. 24) remark : FUNCTION 

header.cc(3):(col. 24) remark : FUNCTION 

#pragma omp declare simd uniform(a),linear(i:1), simdlen(4)

void foo(int *a, int i){

std::cout<<a[i]<<" ¥n";

}

#pragma omp simd safelen(4)

for(int i = 0; i < n; i++)

foo(a, i);

: http ://software.intel.com/en -us/articles/call -site-dependence-for -elemental -functions -simd-enabled-functions -in-c

dec_simd3.c
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SIMD : 

testmain.cc(14):(col. 13) remark : OpenMP SIMD LOOP 

testmain.cc(21):(col. 9) remark : '?foo@@YAXPEAHH@Z' 

testmain.cc(18):(col. 1) remark : OpenMP SIMD LOOP 

header.cc(3):(col. 24) remark : FUNCTION 

#pragma omp declare simd uniform(a),linear(i:1), simdlen(4)

void foo(int *a, int i){

std::cout<<a[i]<<" ¥n";

}

#pragma omp simd safelen(4)

for(int i = 0; i < n; i++)  foo(a, i);

#pragma omp simd safelen(4)

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

k = b[i];  // k 

foo(a, k);

}
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SIMD : 

testmain.cc(14):(col. 13) remark: OpenMP SIMD LOOP 

testmain.cc(18):(col. 1) remark: OpenMP SIMD LOOP 

header.cc(3):(col. 24) remark: FUNCTION 

#pragma omp declare simd uniform(a),linear(i:1), simdlen(4)

#pragma omp declare simd uniform(a), simdlen(4)

void foo(int *a, int i){

std::cout<<a[i]<<" ¥n";

}

#pragma omp simd safelen(4)

for(int i = 0; i < n; i++) foo(a, i);

#pragma omp simd safelen(4)

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

k = b[i];  // k 

foo(a, k);

}
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SIMD 

Å 1 uniform linear

Å linear constant -linear -step

Å

Å SIMD OpenMP* 

Å SIMD 

Å

Å C/C++: longjmp setjmp
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: 
#pragma omp simd   // SIMD simd pragma

for (int i = beg*16; i < end*16; ++i) 
particleVelocity_block(px[i], py[i], pz[i], 

destvx + i, destvy + i, destvz + i, vel_block_start, vel_block_end);

#pragama omp declare simd linear(velx,vely,velz) uniform(start,end) aligned(velx:64, vely:64, velz:64)

static void particleVelocity_block( const float posx, const float posy, const float posz,

float * velx, float * vely, float * velz, int start, int end) {
for ( int j = start; j < end; ++j) {

const float del_p_x = posx - px[j];

const float del_p_y = posy - py[j];

const float del_p_z = posz - pz[j];

const float dxn= del_p_x * del_p_x + del_p_y * del_p_y + del_p_z * del_p_z +pa[j]* pa[j];

const float dxctaui = del_p_y * tz[j] - ty[j] * del_p_z;

const float dyctaui = del_p_z * tx[j] - tz[j] * del_p_x;

const float dzctaui = del_p_x * ty[j] - tx[j] * del_p_y;

const float dst = 1.0f/std::sqrt(dxn);

const float dst3 = dst*dst*dst;

* velx - = dxctaui * dst3;
* vely - = dyctaui * dst3;
* velz - = dzctaui * dst3;

}
}

KNC
2
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Á

Á :
/Qopenmp -simd - (-qopenmp -simd -)

Á 2 
(S) = (no-vec)/ (vec)

Á 1.0 :

Á : ® SSE S <= 4 ® AVX S <= 8 ® AVX-512 S <= 16

Á : ® SSE S <= 2 ® AVX S <= 4 ® AVX-512 S <= 8

Á

Á : ®MKL 
!
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1

ƀ :

: Linux* OS X*: -S Windows®: /Fa

(s)/ (p) VEX : 

ƀ VEC :

Linux* OS X*: -qopt -report<n> -qopt -report -phase=vec

Windows®: /Qopt -report:<n> /Qopt -report -phase:vec

n: 0+5 ; 2
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2

ƀ ü ØÖñêáø Ãéìèåâåáî ÚÇ 

2 3 4 ® Coreø 

FP_COMP_OPS_EXE.SSE_PACKED_[SINGLE|DOUBLE] SIMD 
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:

:

(-ipo /Qipo) 

4 : void fd(float *y)

5 :{

6 :    int i;

7 :    for (i=2; i<10; i++) {

8 :      y[i] = y[i - 1] + 1;

9 :    }

10:}

icc novec.c - opt - report3 ïvec - report - phase=vec

icl novec.c /Qopt - report:3 /Qopt - report - phase:vec

novec.c(7):(col. 4) remark: : 

5 

novec.c(8):(col. 6) remark: : FLOW y 5 y 5 
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® 

ï16.0: #15346: : ANTI 108 116 

ï17.0: #15356: : ANTI *(s1)(108:2) (r+4)(116:2) 

Á : 

(-qopt -report:5)

ï16.0: #15328: : xyBase : 
[scalar_dslash_fused.cpp(334,27)]

ï17.0: #15328: : <xyBase[xbOffset][c][s][1]> : 
[scalar_dslash_fused.cpp(334,27)]

ï :

ï

ï

ï

ï linear ă

ïprivate ă
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GPU SoC Target 
( Offload) 
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