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ABSTRACT

One of the systematic ways to generate the number of all cases is a combination to construct a combination tree, and its time
complexity is O(2"). A combination tree is used for various purposes such as the graph homogeneity problem, the initial model for
calculating frequent item sets, and so on. However, algorithms that must search the number of all cases of a combination are difficult
to use realistically due to high time complexity. Nevertheless, as the amount of data becomes large and various studies are being
carried out to utilize the data, the number of cases of searching all cases is increasing. Recently, as the GPU environment becomes
popular and can be easily accessed, various attempts have been made to reduce time by parallelizing algorithms having high time
complexity in a serial environment. Because the method of generating the number of all cases in combination is sequential and the
size of sub-task is biased, it is not suitable for parallel implementation. The efficiency of parallel algorithms can be maximized when
all threads have tasks with similar size. In this paper, we propose a method to efficiently collaborate between CPU and GPU to
parallelize the problem of finding the number of all cases. In order to evaluate the performance of the proposed algorithm, we analyze
the time complexity in the theoretical aspect, and compare the experimental time of the proposed algorithm with other algorithms in
CPU and GPU environment. Experimental results show that the proposed CPU and GPU collaboration algorithm maintains a balance
between the execution time of the CPU and GPU compared to the previous algorithms, and the execution time is improved remarkable
as the number of elements increases.
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Fig. 1. The Number of All Possible Cases Generated by 4 Items
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Table 1.

Initialize; {includes done := false }

repeat

Print It;
Next;
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Algorithm 1: CPU Algorithm

CPU_Algorithm(n, k):

Inputs:  Array of Elements(n), k
Outputs: Result tree of CPU algorithm
Steps:

1. *tree=maketree();

2. tree.insert_node(null);

3. *queue=init();

4. for (i=0;i<k;i++) {
result=root.insert_child(i);
queue.in(result);

. while(node=queue.out()){
for(j=node.lastvalue()+1 ; j<k ; j*++){
10. result=node.insert_child(j);

11. queue.in(result);

5
6.
7}
8
9

CPU &0l o2 #
ooolw kit nut e geE AA AR Egs
O+ 2 Faabl fek kel gol wek A7 Bme

Algorithm 2: GPU Algorithm

GPU_Algorithm(set, n, k):

Inputs:  Result of CPU algorithm(set), k, n
Outputs: Result tree of GPU algorithm
Steps:

. *queue=init();

. for (=k;i<n;i++) {
result=set.insert_child(i);

queue.in(result);

1

2

3

4
5.}
6. while(node=queue.out()){

7. for(j=nodelastvalue()+1 ; j<n ; j++){
8 result=node.insert_child(j);

9 queue.in(result);

10. )

11. }
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