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double parallel_sum_of_squares(const double* x, int n) {1
double total = 0.;2
#pragma omp parallel for reduction(+: total)3
for (int i = 0; i < n; i++) {4

        total += x[i] * x[i];5
}6
return total;7

}8
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void parallel_sum_of_squares_grad(const double *x, int n, double *_d_x, int *_d_n)1
double _d_total = 0.;2
double total = 0.;3
#pragma omp parallel for reduction(+: total)4
for (int i = 0; i < n; i++) {5

        total += x[i] * x[i];6
}7

    _d_total += 1;8
#pragma omp parallel private(total) firstprivate(_d_total)9
for (int i = n - 1; i >= 0; i -= 1) {10

double _r_d0 = _d_total;11
        _d_x[i] += _r_d0 * x[i];12
        _d_x[i] += x[i] * _r_d0;13

}14
}15
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Source Editor: C++ source #1
double parallel_sum_of_squares(const double* x, int n) {

double total = 0.0;

    #pragma omp parallel for reduction(+:total)

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

        total += x[i] * x[i];

    }

return total;

}

Compiler Output: x86-64 clang (trunk) (Editor #1)
Flags: -fopenmp

parallel_sum_of_squares(double const*, int):
6



// auto d_fn_arr = clad::differentiate(parallel_sum_of_squares, "x[1]");1
// d_fn_arr.dump();2
double parallel_sum_of_squares_darg0_1(const double *x, int n) {3

int _d_n = 0;4
double _d_total = 0.;5
double total = 0.;6
#pragma omp parallel for reduction(+: _d_total,total)7

for (int i = 0; i < n; i++) {8
            _d_total += (i == 1) * x[i] + x[i] * (i == 1);9
            total += x[i] * x[i];10

}11
return _d_total;12

}13
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omp for

DifferentiateCanonicalLoop

// auto fn_grad = clad::gradient(sum_of_squares);1
// fn_grad.dump();2
void sum_of_squares_grad(const double *x, int n, double *_d_x, int *_d_n) {3

int _d_i = 0;4
int i = 0;5
double _d_total = 0.;6
double total = 0.;7
unsigned long _t0 = 0;8
for (i = 0; i < n; i++) {9

        _t0++;10
        total += x[i] * x[i];11

}12
    _d_total += 1;13

for (; _t0; _t0--) {14
        i--;15

{16
double _r_d0 = _d_total;17

            _d_x[i] += _r_d0 * x[i];18
            _d_x[i] += x[i] * _r_d0;19

}20
}21

}22
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omp for

DifferentiateCanonicalLoop

// auto fn_grad = clad::gradient(sum_of_squares);1
// fn_grad.dump();2
void sum_of_squares_grad(const double *x, int n, double *_d_x, int *_d_n) {3

int _d_i = 0;4
int i = 0;5
double _d_total = 0.;6
double total = 0.;7
unsigned long _t0 = 0;8
for (i = 0; i < n; i++) {9

        _t0++;10
        total += x[i] * x[i];11

}12
    _d_total += 1;13

for (; _t0; _t0--) {14
        i--;15

{16
double _r_d0 = _d_total;17

            _d_x[i] += _r_d0 * x[i];18
            _d_x[i] += x[i] * _r_d0;19

}20
}21

}22



DeclRefExpr CaptureStmt

CLAD_COMPAT_CLANG19_SemaOpenMP(m_Sema).ActOnOpenMPRegionStart(OMPD_parallel, nullptr);1
StmtDiff BodyDiff;2
{3
    Sema::CompoundScopeRAII CompoundScope(m_Sema);4

if (isOpenMPLoopDirective(D->getDirectiveKind())) {5
const auto* FS = cast<ForStmt>(CS);6

        BodyDiff = DifferentiateCanonicalLoop(FS);7
} else {8

        BodyDiff = Visit(CS);9
}10

}11
Stmt* Forward = CLAD_COMPAT_CLANG19_SemaOpenMP(m_Sema)12

.ActOnOpenMPRegionEnd(BodyDiff.getStmt(), OrigClauses)13

.get();14
15

CLAD_COMPAT_CLANG19_SemaOpenMP(m_Sema).ActOnOpenMPRegionStart(OMPD_parallel, nullptr);16
// Visit twice, but use only the result of the first visit, for capture variables only.17
{18
    Sema::CompoundScopeRAII CompoundScope(m_Sema);19
    Stmts temp;20

m_Globals.swap(temp);21
if (isOpenMPLoopDirective(D->getDirectiveKind())) {22

const auto* FS = cast<ForStmt>(CS);23
        DifferentiateCanonicalLoop(FS);24

} else {25
        Visit(CS);26
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void clad::GetStaticSchedule(int lo, int hi, int stride, int* threadlo, int* threadhi)1
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// auto fn_grad = clad::gradient(parallel_sum_of_squares);1
// fn_grad.dump();2
void parallel_sum_of_squares_grad(const double *x, int n, double *_d_x, int *_d_n) {3

double _d_total = 0.;4
double total = 0.;5
#pragma omp parallel reduction(+: total)6

{7
int _t_chunklo0 = 0;8
int _t_chunkhi0 = 0;9

            clad::GetStaticSchedule(0, n - 1, 1, &_t_chunklo0, &_t_chunkhi0);10
for (int i = _t_chunklo0; i <= _t_chunkhi0; i += 1) {11

                total += x[i] * x[i];12
}13

}14
    _d_total += 1;15

#pragma omp parallel private(total) firstprivate(_d_total)16
{17

int _t_chunklo1 = 0;18
int _t_chunkhi1 = 0;19

            clad::GetStaticSchedule(0, n - 1, 1, &_t_chunklo1, &_t_chunkhi1);20
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