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Introduction Technigues

The Vertex Cover Problem
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a vertex in C. Within the set of all vertex covers, there exists a minimum vertex cover such the car-

dinality of this cover is less than or equal to the cardinality of all other vertex covers of G. Resolv-

ing the minimum vertex cover of a graph is one of Karp's 21 NP-complete problems (1972). Cur-

rently, the best exact algorithm to find a minimum vertex cover is of complexity O(1.2018"), which F U II.U re Rese(] rCh

is highly impractical for large datasets.
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Profiling and Optimization

Parameterized Vertex Cover

From another perspective, the parameterized vertex cover problem is to find a vertex cover of at 9
most k vertices. The fastest documented algorithm for the parameterized problem is of complexity . ‘
—

. Collect time required for polling states in GPU

. Collect time required for memory copy between CPU and GPU

Multiple GPU

. Our current experiments showed around 30% slowdown if two GPUs are used

MPI + GPU

. For difficult graphs, multiple CPUs + GPUs are necessary

. Load balance is very important

Redesign of Algorithm

. Important to use threads in a block more efficiently

Dynamic Configuration

. Different input graphs demand different configurations for optimal performance
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O(1.2738n).

Application

An application of the parameterized problem is to solve the phylogeny problem. Data from NCBI

is downloaded, and preprocessed to generate graphs. Algorithms have been implemented on clus-

Speedup Factor

ters to find vertex cover of at most k vertices for those graphs.

GPGPU Implementation

GPGPUs are successful in improving performance of programs and algorithms. However, graph

algorithms are not easy to be implemented on GPGPUs with significant performance speedup. We 0
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