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CUDA implemantation of a currency option valuation
using a parallel programming framework

KazuTaKA ToyvAaBE! and TAKURO Tizuka T2

In this study, we introduce to a parallel programming framework to imple-
ment pricing algorithm on both multi-core CPU and GPU efficiently, and com-
pare their performance.
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template<typename T> class Add{
public:
Add(const Array<T> a, const Array<T> b) : _a(a), _b(b){}
__device__ void operator() (int i, const Ary<T> result) const{
result[i] = _al[i] + _bl[il;
}
private:
const Array<T>

a, _b;

};

template<typename T> void addVector()
{

// cpuOO0O0noon

Array<T, Host> h_A(n), h_B(n);

// cPuO0000 eruO 000000
Array<double, Device> d_A = h_A.copy<Device>();
Array<double, Device> d_B = h_B.copy<Device>();
// kernel 10000000000
Invoker invoker (maxBlock, maxThread);
Array<double, Device> d_C
= invoker.map<double>(Add<double>(d_A, d_B), n);
// GPUOOOOO cpuO0OOOOOO
Array<double, Host> h_C = d_C.copy<Host>();
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Table 1 Comparison of PPF and optimized code

# | CPU/CPU | 0O0OOO/SMDO | 00 (1) [ 00 (2) | 0O (3)

00 (1)0ooo
oooooo (0)

1 CPU 100 1.135 0.870 - 1.305
2 CPU 1200 0.462 0.327 - 1.415
3 GPU 1SM 0.381 - 0.210 1.814
4 GPU 14SM 0.242 - 0.098 2.469
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Table 2 Perfomance comparision of LSM
# oooo 1PV OO0 oooooo ooooo oooooo ooooo
oooooo | (Pvoy/o) | (@) 0Ooo0OoO0 |0o00o0a0
/SM O (#100) (#100)
1 CPU OO (2) 100 13.78 0.87 1.00 1.00
2 CPU OO (2) 600 4.96 0.40 0.36 2.16
3 CPU OO (2) 1200 3.06 0.33 0.22 2.66
4 GPU OO (3) 1SM 67.50 0.21 4.90 4.20
5 GPU DD (3) | 3sSM 36.56 0.14 2.65 6.37
6 GPU OO (3) 14SM 10.17 0.10 0.74 8.86
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