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Report every successful and failed optimization



double *A = malloc(size * omp_get_thread_limit());
double *B = malloc(size * omp_get_thread_limit());

#pragma omp parallel 
do_work(&A[omp_get_thread_num()*size]);
#pragma omp parallel 
do_work(&B[omp_get_thread_num()*size]);



double *A = malloc(size * omp_get_thread_limit());
double *B = malloc(size * omp_get_thread_limit());

#pragma omp parallel 
do_work(&A[omp_get_thread_num()*size]);
#pragma omp parallel 
do_work(&B[omp_get_thread_num()*size]);



Communicate and explain OpenMP 
implementation details to users



clang -Rpass=openmp-opt ...

void bar(void) {
    #pragma omp parallel
    { }
}
void foo(void) {
  #pragma omp target teams
  {
    #pragma omp parallel
    {}  
    bar();
    #pragma omp parallel
    {}  
  }   
}



● llvm-openmp-advisor
●

●

http://openmp.llvm.org/docs


Allow modular OpenMP code without 
performance penalty
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void foo() {

  #pragma omp parallel
  bar();
}

void bar() {
  if (omp_in_parallel()) {
    ...
  } else {
    ...
  }
}



void foo() {

  #pragma omp parallel
  bar();
}

void bar() {
  if (omp_in_parallel()) {
    ...
  } else {
    ...
  }
}

  omp_in_parallel()



Allow modular OpenMP code without 
performance penalty
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...

#pragma omp parallel
{
  do_computation_x()
}

#pragma omp parallel
{
  do_computation_y()
}

...

Activate threads

Barrier

Activate threads

Barrier

Merge

...

#pragma omp parallel
{
  do_computation_x()
  #pragma omp barrier
  do_computation_y()
}

...

Barrier

Activate threads



...

#pragma omp parallel
{
  do_computation_x()
}

do_sequential_work()

#pragma omp parallel
{
  do_computation_y()
}

...

Activate threads

Barrier

Activate threads

Barrier

Merge

...

#pragma omp parallel
{
  do_computation_x()
  #pragma omp barrier

  #pragma omp master { 
    do_sequential_work()
  }
  #pragma omp barrier

  do_computation_y()
}

...

Barrier

Activate threads
Only if unsafe 
to run in 
parallel



Allow modular OpenMP code without 
performance penalty
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void process_array(double * restrict a, unsigned size) {

    some_computation();

    #pragma omp target data map(a[0:size], size)
    #pragma omp target teams
    for (int i = 0; i < size; i++)
        compute(a[i]);
}



void process_array(double * restrict a, unsigned size) {
    
    #pragma omp target data map(a[0:size], size) depend(out:transfer) nowait
    some_computation(); // We ensure this computation does not modify *a nor size.

    #pragma omp taskwait depend(in:transfer)
    #pragma omp target data map(a[0:size], size)
    #pragma omp target teams
    for (int i = 0; i < size; i++)
        compute(a[i]);
}
    
    



void process_array(double * restrict a, unsigned size) {
    #pragma omp target data map(tofrom: a[0:size], size)
    #pragma omp target teams
    for (int i = 0; i < size; i++)
        first_transformation(a[i]);

    some_computation();

    #pragma omp target data map(tofrom: a[0:size], size)
    #pragma omp target teams
    for (int i = 0; i < size; i++)
        second_transformation(a[i]);
}



void process_array(double * restrict a, unsigned size) {
    #pragma omp target data map(to: a[0:size], size)  // no need to send `a` nor `size` back from the device.
    #pragma omp target teams
    for (int i = 0; i < size; i++)
        first_transformation(a[i]);

    some_computation(); // we make sure this does not modify `a` nor `size`.

    #pragma omp target data map(from: a[0:size], size) // no need to send `a` nor `size` to the device.
    #pragma omp target teams
    for (int i = 0; i < size; i++)
        second_transformation(a[i]);
}



Optimize offloading code
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void foo() {
  int N = 1024;

#pragma omp target
  *mem = N;
}

user_code_1.c

* RFC: https://bit.ly/3bJzAx3

https://bit.ly/3bJzAx3


extern void device_func7(int);

void foo() {
  int N = 1024;

  if (!offload(device_func7, N)) {
    // host fallback 
    *mem = N;
  }
}

void device_func7(int N) {
  *mem = N;
}

host.c

device.c

void foo() {
  int N = 1024;

#pragma omp target
  *mem = N;
}

user_code_1.c

* RFC: https://bit.ly/3bJzAx3

https://bit.ly/3bJzAx3


extern void device_func7(int);

void foo() {
  int N = 1024;

  if (!offload(device_func7, 1024)) {
    // host fallback 
    *mem = 1024;
  }
}

void device_func7(int N) {
  *mem = N;
}

void foo() {
  int N = 1024;

#pragma omp target
  *mem = N;
}

user_code_1.c

host.c

device.c

* RFC: https://bit.ly/3bJzAx3

https://bit.ly/3bJzAx3


extern void device_func7(int);

void foo() {
  int N = 1024;

  if (!offload(device_func7, 1024)) {
    // host fallback 
    *mem = 1024;
  }
}

void device_func7(int N) {
  *mem = N;
}

void foo() {
  int N = 1024;

#pragma omp target
  *mem = N;
}

user_code_1.c

host.c

device.c

The constant 
is part of the 
“host code”.

* RFC: https://bit.ly/3bJzAx3

https://bit.ly/3bJzAx3


__attribute__((callback(Func, ...)))
int offload(void (*)(...) Func, ...);

target 0 void foo() {
  int N = 1024;

  if (!offload(device_func7, N)) {
    // host fallback 
    *mem = N;
  }
}

target 1 void device_func7(int N) {
  *mem = N;
}

void foo() {
  int N = 1024;

#pragma omp target
  *mem = N;
}

user_code_1.c

heterogeneous.c

* RFC: https://bit.ly/3bJzAx3 * callback attribute: https://bit.ly/32l68ds

https://bit.ly/3bJzAx3
https://bit.ly/32l68ds


void foo() {
  int N = 1024;

#pragma omp target
  *mem = N;
}

user_code_1.c

__attribute__((callback(Func, ...)))
int offload(void (*)(...) Func, ...);

target 0 void foo() {
  int N = 1024;

  if (!offload(device_func7, N)) {
    // host fallback 
    *mem = 1024;
  }
}

target 1 void device_func7(int N) {
  *mem = 1024;
}

heterogeneous.c

* RFC: https://bit.ly/3bJzAx3 * callback attribute: https://bit.ly/32l68ds

https://bit.ly/3bJzAx3
https://bit.ly/32l68ds







