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Guaranteed performanceComplex & error-prone Scalar codeNot always possiblePossible race-conditions
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#1: Iteration Independence
#2: Loop Completion
#3: Index-Free Loop Operations
foreach (x, idx) in view {}(modify in-place)
mask (x, idx) in view {}(filter in-place)
project (x, idx) in view into output {}(modify out-of-place)
merge (x1, …, xn, idx) in (view1, …, viewn) into output {}(combine multiple views)
accumulate (x, idx) in view with initial into var {}(reduce to single value)
continue

mask out current output element
continue with e

write current output element
continue[idx] with (x) -> e

update arbitrary output elementexecutes scalar (correctness)

void flip_sign(vec<float32> &data) {
foreach (x, idx) in data {

if (x < 0.0f)
continue with -x;

else
continue;

}
}
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Mutable: view<T>Immutable: cview<T>Constructed from data source: new view<T>(vec<T> &data)

Low-level operations: view.set(index, value), view.skip(index),
view.keep_if(index, bool), view.compress()

Typical operations: view.size(), view[index], ...
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void flip_sign(vec<float32> &data) {
foreach (x, idx) in data {

if (x < 0.0f)
continue with -x;

else
continue;

}
}

void flip_sign(vec<float32> &data) {
view<float32> data_view = new view<float32>(data);
foreach (x, idx) in data_view {
if (x < 0.0f)
continue with -x;

else
continue;

}
data_view.compress(); //upon destruction

}

type-checker
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foreach (x, idx) in view { // view is view<float32>
continue with 7.0f * x;

}

for (uint32 idx = 0; idx < view.size(); idx += 1) {
if (!view.in_view(idx)) continue;
const float32 &x = view[idx];
float32 temp = 7.0f * x;
view.set(idx, temp);
continue;

}
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foreach (x, idx) in view { // view is view<float32>
continue with 7.0f * x;

}

for (uint32 idx = 0; idx < view.size(); idx += 1) {
if (!view.in_view(idx)) continue;
const float32 &x = view[idx];
float32 temp = 7.0f * x;
view.set(idx, temp);
continue;

}
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foreach (x, idx) in view { // view is view<float32>
continue with 7.0f * x;

}

for (uint32 idx = 0; idx < view.size(); idx += 1) {
if (!view.in_view(idx)) continue;
const float32 &x = view[idx];
float32 temp = 7.0f * x;
view.set(idx, temp);
continue;

}
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foreach (x, idx) in view { // view is view<float32>
continue with 7.0f * x;

}

for (uint32 idx = 0; idx < view.size(); idx += 1) {
if (!view.in_view(idx)) continue;
const float32 &x = view[idx];
float32 temp = 7.0f * x;
view.set(idx, temp);
continue;

}

continue → view.skip(idx)
continue with x → view.set(idx, x)
mask loops: continue with b → view.keep_if(idx, b)
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foreach (x, idx) in view { // view is view<float32>
continue with f(x, idx);

}

Vec_u32 idx = Vector/:of(-N, -N-1, //., -1); // N elements
Vec_u32 offset = Vector/:of(N, N, //., N); // N elements
for (uint32_t i = 0; i < view.size(); i += N) {

idx = Vector/:add(idx, offset);
Mask_N mask = view.mask_at(i);
if (mask.none_set()) continue;
Vec_f32 x = Vector/:load_masked(mask, &view[i]);
Vec_f32 const_7 = Vector/:of(7.0f, //., 7.0f);
Vec_f32 temp = Vector/:multiply(const_7, x);
Vector/:store_masked(mask, &view[i], temp);
view.mask_enable_at(i, mask);
continue;

}

for (uint32 idx = 0; idx < view.size(); idx += 1) {
if (!view.in_view(idx)) continue;
const float32 &x = view[idx];
float32 temp = 7.0f * x;
view.set(idx, temp);
continue;

}
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foreach (x, idx) in view { // view is view<float32>
continue with f(x, idx);

}

Vec_u32 idx = Vector/:of(-N, -N-1, //., -1); // N elements
Vec_u32 offset = Vector/:of(N, N, //., N); // N elements
for (uint32_t i = 0; i < view.size(); i += N) {

idx = Vector/:add(idx, offset);
Mask_N mask = view.mask_at(i);
if (mask.none_set()) continue;
Vec_f32 x = Vector/:load_masked(mask, &view[i]);
Vec_f32 const_7 = Vector/:of(7.0f, //., 7.0f);
Vec_f32 temp = Vector/:multiply(const_7, x);
Vector/:store_masked(mask, &view[i], temp);
view.mask_enable_at(i, mask);
continue;

}

for (uint32 idx = 0; idx < view.size(); idx += 1) {
if (!view.in_view(idx)) continue;
const float32 &x = view[idx];
float32 temp = 7.0f * x;
view.set(idx, temp);
continue;

}
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foreach (x, idx) in view { // view is view<float32>
continue with f(x, idx);

}

Vec_u32 idx = Vector/:of(-N, -N-1, //., -1); // N elements
Vec_u32 offset = Vector/:of(N, N, //., N); // N elements
for (uint32_t i = 0; i < view.size(); i += N) {

idx = Vector/:add(idx, offset);
Mask_N mask = view.mask_at(i);
if (mask.none_set()) continue;
Vec_f32 x = Vector/:load_masked(mask, &view[i]);
Vec_f32 const_7 = Vector/:of(7.0f, //., 7.0f);
Vec_f32 temp = Vector/:multiply(const_7, x);
Vector/:store_masked(mask, &view[i], temp);
view.mask_enable_at(i, mask);
continue;

}

for (uint32 idx = 0; idx < view.size(); idx += 1) {
if (!view.in_view(idx)) continue;
const float32 &x = view[idx];
float32 temp = 7.0f * x;
view.set(idx, temp);
continue;

}
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foreach (x, idx) in view { // view is view<float32>
continue with f(x, idx);

}

Vec_u32 idx = Vector/:of(-N, -N-1, //., -1); // N elements
Vec_u32 offset = Vector/:of(N, N, //., N); // N elements
for (uint32_t i = 0; i < view.size(); i += N) {

idx = Vector/:add(idx, offset);
Mask_N mask = view.mask_at(i);
if (mask.none_set()) continue;
Vec_f32 x = Vector/:load_masked(mask, &view[i]);
Vec_f32 const_7 = Vector/:of(7.0f, //., 7.0f);
Vec_f32 temp = Vector/:multiply(const_7, x);
Vector/:store_masked(mask, &view[i], temp);
view.mask_enable_at(i, mask);
continue;

}

for (uint32 idx = 0; idx < view.size(); idx += 1) {
if (!view.in_view(idx)) continue;
const float32 &x = view[idx];
float32 temp = 7.0f * x;
view.set(idx, temp);
continue;

}
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foreach (x, idx) in view { // view is view<float32>
continue with f(x, idx);

}

Vec_u32 idx = Vector/:of(-N, -N-1, //., -1); // N elements
Vec_u32 offset = Vector/:of(N, N, //., N); // N elements
for (uint32_t i = 0; i < view.size(); i += N) {

idx = Vector/:add(idx, offset);
Mask_N mask = view.mask_at(i);
if (mask.none_set()) continue;
Vec_f32 x = Vector/:load_masked(mask, &view[i]);
Vec_f32 const_7 = Vector/:of(7.0f, //., 7.0f);
Vec_f32 temp = Vector/:multiply(const_7, x);
Vector/:store_masked(mask, &view[i], temp);
view.mask_enable_at(i, mask);
continue;

}

for (uint32 idx = 0; idx < view.size(); idx += 1) {
if (!view.in_view(idx)) continue;
const float32 &x = view[idx];
float32 temp = 7.0f * x;
view.set(idx, temp);
continue;

}
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foreach (x, idx) in view {
if (x < 0.0f)

continue with -x;
else

continue;
}

for (uint32 idx = 0; idx < view.size(); idx += 1) {
if (!view.in_view(idx)) continue;
const float32 &x = view[idx];
if (x < 0.0f) {

view.set(idx, -x);
continue;

}
else {

view.skip(idx);
continue;

}
continue;

}

Vec_u32 idx = Vector/:of(-N, -N-2, //., -1); // N elements
Vec_u32 offset = Vector/:of(N, N, //., N); // N elements
for (uint32_t i = 0; i < view.size(); i += N) {

idx = Vector/:add(idx, offset);
Mask_N mask = view.mask_at(i);
if (mask.none_set()) continue;
Vec_f32 x = Vector/:load_masked(mask, &view[i]);

Mask_N mask_true = Vector/:lt(x, Vector/:of(0.04045f, //.));
Vec_f32 res_true = Vector/:negate(x);
Vector/:store_masked(mask_true, &view[i], res_true);
view.mask_enable_at(i, mask_true);

Mask_N mask_false = mask & (~mask_true);
view.mask_disable_at(i, mask_false);

continue;
}
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Speed-up over fully scalar C++ (higher is better)

Execution Speed Expressiveness
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