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bodySet = ...
foreach timestep do {
bounding_box = new Bounding_Box();
foreach Body b in bodySet {
bounding_box.include(b);

}
octree = new Octree(bounding_box);
foreach Body b in bodySet {
octree.Insert(b);
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}
cellList = octree.CellsByLevel();
foreach Cell c in cellList {
c.Summarize();

}
foreach Body b in bodySet {
b.ComputeForce(octree);

}
foreach Body b in bodySet {
b.Advance();

}
}
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bodySet = ...
foreach timestep do {                // O(n log n) + ordered sequential
bounding_box = new Bounding_Box();
foreach Body b in bodySet {        // O(n) parallel reduction
bounding_box.include(b);

}
octree = new Octree(bounding_box);
foreach Body b in bodySet {        // O(n log n) top-down tree building
octree.Insert(b);

}}
cellList = octree.CellsByLevel();
foreach Cell c in cellList {       // O(n) + ordered bottom-up traversal
c.Summarize();

}
foreach Body b in bodySet {        // O(n log n) fully parallel
b.ComputeForce(octree);

}
foreach Body b in bodySet {        // O(n) fully parallel
b.Advance();

}
}
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// initialize

cell = find_insertion_point(body);  // nothing locked, cell cached

child = get_insertion_index(cell, body);

if (child != locked) {  // skip atomic if already locked

if (child == atomicCAS(&cell[child], child, lock)) {

if (child == null) {  // fast path (frequent)

cell[child] = body;  // insert body (releases lock)

} else {  // slow path (infrequent)

new_cell = ...;  // atomically get next unused cell

// insert the existing and new body into new_cell

__threadfence();  // make new_cell subtree visible

cell[child] = new_cell;  // insert subtree (releases lock)

}

success = true;  // flag showing insertion succeeded

}

}

__syncthreads();  // wait for other warps
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// initialize
if (missing == 0) {  // new cell, get child info

// initialize center of gravity
for (/*iterate over existing children*/) {

if (/*child is ready*/) {
// add its contribution to center of gravity

} else {
// cache child index
missing++;

} } }
if (missing != 0) {  // try to get missing child info

do {do {
if (/*last cached child is now ready*/) {

// remove from cache and add its contribution to center of gravity
missing--;

}
} while (/*missing changed*/ && (missing != 0));  // exit to avoid deadlock

}
if (missing == 0) {  // got all info, update cell info

// store center of gravity
__threadfence();  // make sure center of gravity is visible
// store cumulative mass (indicates cell is ready)
success = true;  // local flag indicating that computation for cell is done

}
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