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Abstract

This paper proposed and designed a structure to achieve high performance with a small number of cores in GPGPU with SIMT
structure. GPGPU for application to mobile devices requires a structure to increase performance compared to power consumption. In
order to reduce power consumption, the number of cores decreased, but to improve performance, the size of the warp scheduler for
managing threads was set to 4, which was greatly reduced than 32 of general GPGPU. Reducing warp size can reduce the number of
idle cycles in pipelines and efficiently apply memory latency to reduce miss penalty when accessing cache memory. The designed
GPGPU measured computational performance using a test program that includes floating point operations and measured power
consumption through a 28nm CMOS process to obtain 104.5GFlops/Watt as a performance per power. The results of this paper showed
about four times better performance per power compared to Tegra K1 of Nvidia
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Table 1. Floating Point Test Program.
I:IEA/\X-I HAE Tz 24

i 1

(a)Test Program for Floating Point Addition

int main( int argc, char+* argv N
float* pBuffer = (float*)argv;
int tid = get_tid();
float a=0;
float tt = 1;

a = pBuffer[tid] + tt;
a += tt; //loop
}

pBuffer[0] = a;
(b)Test Program for Floating Point Multiplication

int main( int argc, char+* argv N
float* pBuffer = (float*)argv;
int tid = get_tid();
float a = 0;

a = pBuffer[tid] * 1.0;
a *= 3.0; //loop
pBuffer[0] = a; }

H2E 227388 GPGPU RTL(VerilogHDL)<~
F 3= 2 24 3le] TestDrive Profiling Masterol|
A AlEYo)lAd Jd & F 29 AYE F2 3

Table 2. Measurement results of FLOPS.

ey 2 HEALX odAlsl E¥ZAD}

Measurement Results

— Outputs result of an addition(fadd, faddi) or a
multiplication (fmul, fmuli ) per clock cycle
(Applied pipeline structure)

One core of GPGPU consists of 16 ALUs, and 16
ALUs per clock cycle are simultaneously
calculated and output.

When a GPGPU core is operated in 500 MHz
clock, the floating point addition calculation
amount for 1 second.

= 16(ALU) x 500MHz(the number of clock cycle
per second) = 8G Flops
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Table 3. Measurement result of Power consumption.
¥ 3 AHMH =™¥ZET

Ptota] = Pleakage + Pswitching + Pinterna]
= 116.5567uW + 4.8443mW + 71.5197TmW
= 76.4791 mW
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GFLOPS/ Watt = 8 GFLOPS/ 76.5mW 2)

= 104.5 GFLOPS/ Watt
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Table 4. omparison of Performance Per Watt.
¥ 4 MY MAs

Items Tegra K1 Ours
Warp Size 32 4
GPU cores 192 16
Process 28nm 28nm
Core Frequency 2.5GHz 500MHz
FLOPS 290GFlops 8GFlops
Power 11Watt 0.765mWatt
Performance Per Watt 26GFlops/W 104.5GFlops/W

IV. Conclusion
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