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ABSTRACT

In this paper, we analyze the GPU-accelerated computing performance for spectral data generation and 2D
rendering of DSSS signals. All processes were designed and implemented for CPU serial computing and
GPU-accelerated computing in process units. It compares and analyzes the performance according to the number
of processed samples in two devices. Performance analysis shows that data processing using the GPU-accelerated
computing model is most desirable for high-performance GPU environments and large data inputs when

considering device performance and processing sample volume.
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Main(){

#Step 1 : Signal Data Sampling
SigData = GetSigSampleData();
//DSSS Al dloe] A& YA

#Step 2 : Ready CUDA Data
SetDataForCUDA();
JIGPU® dle]e] A=t

#Step 3: Convert I/Q Data
KernelConvertIQData<<<>>>();
/[Idata®} Qdata® 7131
Sample = 3h}e] Complex Type
o7 Wt

#Step 4 : Execute cuFFT
cufftExecC2C();
//CUDA Library2] cuFFT&
ARg3te] AL

#Step 5 : Swap Result Data
KernalSwapData<<<>>>();
[lcuFFT AL A3gke] 2218
71EoR A5 delHe $AE
W7k THlolEl e} QullolH =
b

#Step 6 : Convert Result Data to Log Scale
KernelLogScale<<<>>>();
J/-2]gF H|o]ElE LogScale M+
Linear Scale® W3t

#Step 7 : Transfer Rendering Data
RenderData = SetCalcData();
/IGPU%IA] CPUE dHlo|E] HA}

}

T8 2. AERA FFT dae|de] digk oa 2=
Fig. 2. pseudocode for Signal Analysis cuFFT Algorithm
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FUNCTIONS Kernell.ogScale
(IData, QData, Datalength, ScaleType)

Input tid, epsil, ICheck, QChek,
DataLength, BlockDim, Blockld,
Threadld, GridDim

tid < BlockDim * Blockld + Threadld

WHILE tid < DatalLength
IF ScaleType = LogScale THEN
ICheck <— AbsoluteValue(IData)
QCheck <— AbsoluteValue(QData)
IF ICheck<epsil and
QCheck<epsil THEN
IData < 0O
ELSE
IData < 10 * LoglO(/Data® + QData®)
ENDIF
ELSE
IData < SquareRoot([Dam2 + QData®)
ENDIF
tid <— BlockDim * GridDim
ENDWHILE

121 3. 1/Q Data 3ca1mg4 GPU dlo]g] | ==
Fig. 3. GPU data processing pseudocode in I / Q Data
Scaling
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Fig. 9. Data Rendering Runtime Check
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