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Improvement of power efficiency and performance of super parallel processors by
application of data compression technology

Kaneko, Haruhiko
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Periodic pattern coding GPU

IPC 1

We proposed a low-latency and high-throughput lossless compression algorithm,
named periodic pattern coding, to improve the memory access performance of super parallel processors.
Compression ratio of the proposed method is evaluated by a GPU simulator, and result showed that the
proposed method has higher compression ratio compared to conventional compression methods. Also,
evaluations of the cache miss ratio and instructions per cycle (IPC) demonstrated that the proposed
method is effective to improve the processor performance. Compression/decompression circuits are designed
using hardware description language, and results showed that the circuit provides high processing
throughputs.
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(2) Periodic Pattern Coding (PPC)
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2. Zero-base coding(ZBC)

PPC 4 8
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3. Periodic-pattern coding

(3) PPC
GPU (GPGPU-sim)

HDL

C-Pack,X-MatchPro,LZSS,BA 1,FPC

W PPC+
W PPC
W C-Pack
W BDI
W LZSS
mXMP
W FPC

AES BFS BLK CP LIB LPS MUM NN NQU RAY STO

ANUFI—=9TOTS L
4.

GPU
BA 1)

(C-Pack)
1
1.
PPC C-Pack
(byte) 32 16
ASIC (nm) 45 65
(mm?) | 0.060 0.043
(GHz) 1.37 1.20
(GB/s) | 43.84 19.20
(mW) 48.79 24.14
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