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Abstract GPUs are stream processors based on multi-cores, which can process large data with
a high speed and a large memory bandwidth. Furthermore, GPUs are less expensive than multi-core
CPUs. Recently, usage of GPUs in general purpose computing has been wide spread. The CUDA
architecture from Nvidia is one of efforts to help developers use GPUs in their application domains.
In this paper, we propose techniques to parallelize a skyline algorithm which uses a simple nested loop
structure. In order to employ the CUDA programming model, we apply our optimization technigues to
make our skyline algorithm fit into the performance restrictions of the CUDA architecture. According
to our experimental results, we improve the original skyline algorithm by 80% with our optimization
techniques.
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DOMINANCE_TEST (object p, object ¢) {
dominator = DOM_UNKNOWN;

for(i=0; i<n; i++) {
# (pelem[i] < gelem{il) {
¥ (dominator == DOM_RIGHT) {
dominator = DOM_UNKNOWN;
break;
}
dominator = DOM_LEFT;
}
ofse if (pelemfl] > gelemfi]) {
¥ (dominator == DOM_LEFT) {
dominator = DOM_UNKNOWN;
break,
}
dominator = DOM_RIGHT;
}
}
}

28 7 AW 84 wd dueE

DOMINANCE_TEST (object p, object ¢} {

dominate_left = initialize to 1;
dominate_right = inifialize to 1;
all_equal = initiafize to 1;

for(i=0; i=<n; i++) {
column le = (pelem] LE qelemfil)
column_ge = (pelemfi] GE gelemii),
column_eq = {pelemli] EQ gelem(]);

dominate_left = (dominate_left AND column_ge);
dominate_right = {dominate_right AND column_le});
all_equal = (ali equal AND column_eq):

}

dominete_left = (dominate_left XOR all_eq);
dominate_right = (dominate_right XOR all_eq);
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Processor 1 x Tesla T10
Number of cores 240
Core Clock 1.296 GHz
933 Gflops SP
ing Point
Floating Poin 78 GFlops SP
On-board memory 40 GB

Memory bandwidth 102 GB/sec peak

memory 1/O 512-bit, 800MHz GDDR3
Full ATX
Form factor Dual slot wide
System I/O PCle x16 Gen2
Typical power 160 W
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