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Two improved shortest path algorithms on GPU
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( Shenzhen Graduate School, Harbin Institude of Technology, Shenzhen Guangdong 518055, China)

Abstract: In order to solve the shortest path problem, this paper presented two improved shortest path search algorithms on

GPU; the iterative Advanced_Atomics_SSSP algorithm based on atomic lock for single source shortest path problem and Heap

_APSP algorithm based on binary heap for all pair shortest paths problem. At last, it made a comprehensive comparison and a-

nalysis of these algorithms, Advanced_Atomics_SSSP is faster than CPU counterpart Dijkstra algorithm when the degree per
vertex is 6. Heap_APSP algorithm is faster than CPU Floyd-Warshall algorithm and achieves 46-56x speedup and Heap_APSP
algorithm’ s speedup has not been affected by the degree per vertex.
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cudaDeviceGetLimit( size_t * size, cudalLimitMallocHeapSize)

cudaDeviceSetLimit ( cudaLimitMallocHeapSize, size_t size)
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KA1 5 THiEs
struct novel_Lock |
it * mutex;
Lock ( void ) {
cudaMalloc( (void * * ) &mutex, sizeof(int) ) ;
cudaMemset( mutex, 0, sizeof(int) ) ;
b ~Lock( void ) {
cudaFree( mutex ) ;
}__device__ void lock( void ) {
while( atomicCAS( mutex, 0, 1 ) ! =0 );
| __device__ void unlock ( void ) {

atomicExch( mutex, 0 ) ;

s
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Parent«—No_previous, task[s] «true
while exist nodes to access do
// Dijkstra_Relax
for each vertex of V in parallel do |
tid «—getThreadID
if (task[ tid] ) then
task [ tid] <«false
for all neighbors nid of tid do
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if (U[tid]. Dist > Dist[ tid] + W[ nid] ) then
Dev_lock[ nid ]. lock;
// Dev_lock 2571k novel _Lock
Ul nid]. Dist «Dist[ tid] + W[ nid ]
U[nid]. Parent «tid
Dev_lock[ nid . unlock //fi#4¥i

end if

end for
end if
synchronization

// Dijkstra_Update

if Dist[ tid] > U[ tid]. Dist then
Dist[ tid ] « U[tid]. Dist
Parent[ tid] «— U[ tid]. Parent

end if

|
)

end while
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s« tid;
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Get the heap head node called current_node;
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Dist[ current_node. Index] = current_node. Dist;
Parent[ current_node. Index] = current_node. Parent;
for all current_node’ s adjacent node with index of i
if (assist_array[ i]. temp_dist > Dist[ current_node. in-
dex] +W[i])
assist_array[ i . temp_dist = Dist[ current_node. index] + W[ i]
if (assist_array[i]. location = = —1) then //75 5 i KM AZF| heap

add the node 1 to heap, return the node location in

heap, heaptail ++
else
replace the node i in heap,return the node location in heap
end if
end for
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