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/* Main procedure */
beli] < 0, for i = 0..n — 1;
Set the adjacency arrays a1[é], az[i], for ¢ = 0..2m — 1;
d[i], o[i],é[i] < O, for s = 0..n — 1;
pli][j] < 0, for i =0.n —1, j =0.n —1;
Set up APSP kernel execution configuration: grid;, threadsi;
Set up back propagation kernel execution configuration: grids, threadssz;
for i € 0..n — 1 do
/* APSP x/
continue «— true;
dist «— 0;
while continue do
apsp_kernel<<<gridi,threadsi>>>(a1, az, d, o, p, done, dist);
dist++;
end
/* Back propagation */
done «— false;
while dist>1 do
back_prop_kernel<<<gridj,threadsi>>>(a1, az, d, o, 8, p, dist);
Sync thread blocks;
back_sum _kernel<<<grids,threads2>>>(i, dist, d, 8, bc);
dist——;
end
end
return bc
/* APSP kernel */

procedure apsp_kernel(ai, az, d, o, p, done, dist)
foreach thread ¢ do
u « ai[i], w < az[i]; /* set the node ids for edge i */
if d[u]==dist then
if d[w]==-1 then
| continue — true; dlw] « dist + 1;
end
if d[u]==dist+1 then
plw]u] —1;
atomicAdd(o[w],olul);
end
end

end

/* Back propagation kernel */
procedure back_prop_kernel(ai, a2, d, o, §, p, dist)
foreach thread i do
u «— a1[i]; w < az[i]; /* set the node ids for edge i */
if d[u]==dist-1 then

if p[u] [w]==1 then

| atomicAdd(S[w], ow]/clu] * (1 + &[u]));

end
end
end

procedure back_sum_kernel(s, dist, d, §, bc, n)
foreach thread i do
if i£s &8 dfi]== dist-1 then
| beli] — beli] 4 6i];
end

end



