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The Design and implementation of parallel processing
system using the Nios® Il embedded processor
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Abstract

In this thesis, we discuss the implementation of parallel processing system which is able to get a high
degree of efficiency(size. cost, performance and flexibility) by using Nios® I1(32bit RISC(Reduced
Instruction Set Computer) processor) embedded processor in DE2-70" reference board. The designed
parallel processing system is master-slave, shared memory and MIMD(Multiple Instruction-Multiple Data
stream) architecture with 4-processor. For performance test of system, N-point FFT is used. The result is
represented speed-up as follow: in the case of using 2-processor(core), speed-up is shown as average 1.8
times as 1-processor’s. When 4~processor, the speed-up is shown as average 2.4 times as it's.
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Fig.1. Architecture of Nios® Il embedded processor.
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Fig.2. Data processing flow of designed parallel
processing system.
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// FFT Operation with 4-Core Embedded Processor

int main()

{

FFT_init_tablefint N): // table initialization
input = getchar();
PERF_RESET{PERFORMANCE_COUNTER_BASE):

PERF_START_MEASURING(PERFORMANCE_COUNTER _BASE);

//
// FFT starting
PERF_BEGIN(PERFORMANCE _COUNTER_BASE, 1):

FFT4_start(

grxx-oz

FFT_MSG_BUFF_BASE_CPUZ,
FFT_MSG_BUFF_BASE_CPU3):

PERF_END(PERFORMANCE_COUNTER_BASE, 1):

perf_print_formatted_report(
PERFORMANCE_COUNTER BASE,

alt_get_cpu_freq(),
1,
"FFT)

// Print resulting frequency-domain samples.
printf("niX(k):"):

for(i=0: KN; i++)

printf("\n k=%d: %12t 912", i, X(}0),
bAODIN N
printf ("\m\n'"}:
printf (\r\nFFT4 operation OK......"):
return 0:

}
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Fig. 8. Results of speed-up according to processor number
and processing data.
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Table2. results processing time and speed-up for processor

number and data number,

N-Point 7,. 5, N,
1 2 4
51 T,(sec) | 222324 | 1.27115 | 0.99341
S, (times) 1 1.74800 | 2.23799
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