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Abstract; For Bayesian network with complex input,the inferring is time—consuming. Aiming at the junction tree propagation algorithm
of Bayesian network’ exact inference,a parallel method is proposed based on the CPU-GPU heterogeneous computing platform. Firstly,
the updating method between junction tree nodes is investigated ,and node—-level parallelism method is proposed to accelerate the upda-
ting. Secondly, the priority queue method is presented according to the computational complexity to achieve topological-level parallelism
to accelerate the global inference process. Finally, speedup of the proposed method is verified on various input junction trees including lin-
ear structure,two branches of binary tree structure and complete binary tree structure. The experimental results indicate that the node—level
parallelism method can significantly accelerate the linear structure ,and topological—level parallelism is effective for the two branches of
binary tree and complete binary tree.
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input ; Node table Xp, Separator table Yp, Table length N

tid_in_grid = blockDim. x * blockIdx. x+threadldx. x;

tid_in_block = threadldx. x;

bid = blockldx. x;

__shared__ Xp_s[ BLOCKSIZE] ;

__shared__ Yp_s[ BLOCKSIZE] ;

if tid_in_grid < N

Xp_s[ tid_in_block] = Xp[ tid_in_grid] ;

Yp_s[ tid_in_block ] = Yp[ tid_in_grid];

t

_ syncthreads( ) ;

Update Xp_susing Yp_s;

_ syncthreads()

Xp[ tid_in_grid] = Xp_s[ tid_in_block ]

end if
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input: Node queue Taskqueue,Queue length/V, Junction tree J

Scheduler:

pthread_cond_wait( Taskqueue—>event) ;

std; ;sort( Taskqueue, Taskqueue+/N, Complexity_com) ;

Query GPU available resources;

nodes = Taskqueue. Dequeue( ) ;

Send nodes to Node Sender;

Node Sender:

for i=0.N

cudaMalloc ( Taskqueue (i) —>data) ;

cudaStreamCreate ( Taskqueue (i) —>stream) ;

cudaMemcpyAsync ( Taskqueue (i) — > data, HostToDevice,
Taskqueue (i) —>stream) ;

Kernel<<<n_blocks, n_threads, Mem, Taskqueue (i) —>stream
>>>>(data) ;

cudaMemcpyAsync ( J->node ( Taskqueue (i) ) —>P, DeviceTo-
Host, Taskqueue(i)—>stream) ;

cudaStreamAddCallback ( task—>stream , Marcallback ) ;

end for

Signal Processing;

while uitflag ==

sigwaitinfo ( &set, &info) ;

if info. si_signo == SIG_NEXT

if info—>parent == root

if ncrement(root) quitflag = 1;

else pthread_cond_signal ( Taskqueue—>event) ;

end if

else

Taskqueue. Enqueue ( task—>parent) ;

pthread_cond_signal ( Taskqueue—>event) ;

end if

end if

end while
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