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function top-down-step (frontier, predecessors)
next < 0
for u € frontier do
for v € neighbors(u) do
if predecessors[v] = -1 then
predecessors[v] < u
next < next U { u }
end if
end for
end for

return next

01 TopdownOODOOODOOODOOOODOODO [2]

function bottom-up-step (frontier, predecessors)
next < 0
for v € vertices do
if predecessors[v] = -1 then
for u € neighbors(v) do
if predecessors[u] # -1 then
predecessors[v] + u
next <— next U u
break
end if
end for
end if
end for

return next
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function warp-bottom-up (rows, cols, in, vis, next, preds)
volatile shared selected]]|
bits «+
not vis[cta_offset + thread_id] and
large_degree_mask[cta_offset + thread_id]
local_next < 0
while any(bits # 0) do
lower « 31 - clz(bits)
if bits # 0 then
selected[warp] <— thread_id
end if
mask < 0
if selected[warp] = thread-id then
mask < (1 << lower)
bits <— bits and not mask
selected[warp] « (cta_offset + thread_id) x 32 + lower
end if
current <— rows(selected[warp]] + lane
end < rows[selected[warp] + 1]
while current — lane < end do
found < current < end and cols[current] € in
if found then
preds[selected[warp]] < cols[current]
end if
if any(found) then
local_next < local_next or mask
break
end if
current <— current 4+ warp_size
end while
end while

next[thread_id] + local_next
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function thread-bottom-up (rows, cols, in, vis, next, preds)
shared scan[], scratch]
bits
not vis[cta_offset + thread_id] and
not large_degree_mask|cta_offset + thread_id]
cta_prefix_scan(scan, popcount(bits))
position < scan[thread_id]
while bits # 0 do
shift < 31 - clz(bits)
scratch[position] < (cta_offset + thread_id) x 32 + shift
bits < bits and not (1 << shift)
+-+position
end while
syncthreads()
current < thread_id
end + scan[block_dim)]
while current - lane < end do
v < scratch|[current]
scratch[current] < 0
for i € [rows[v], rows[v + 1]) do
if cols[i] € in then
preds[v] < colsli]
scratch[current] < (1 << (v and 31))
break
end if
end for
current <— current + block_dim
end while
syncthreads()
local next < 0
for i € [scan[thread_id], scan[thread_id + 1]) do
local_next + local next or scratchli]
end for
next[thread_id] < local_next
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