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Abstract: Compression techniques are widely used in data storage and transmission. However, due to the inherent
sequential nature, most existing dictionary-based compression/decompression algorithms are designed for sequential
execution on CPUs. To explore the potential performance improvements of compression and decompression processes
using graphic processing unit (GPU), by investigating the techniques of coalescing memory access and parallel assem-
bling, this paper studies two parallel implementations of dictionary-based techniques based on CUDA (compute unified
device architecture), stateless compression/decompression and LZW compression/decompression. The experimental
results demonstrate that, compared with traditional sequential implementations based on single core, the two pro-
posed approaches can improve the performance of existing sequential dictionary-based compression/decompression

algorithms drastically.
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Conventional compression/decompression flow
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Fig.2 Parallel compression/decompression workflow
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Fig.3 Data movement in Fig.2
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Fig.4 Different parallel memory access schemes
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Fig.6  Stateless dictionary-based compression
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%13k1 Dictionary-based Compression

Input: Original file

Output: Compressed file F’

Begin

CudaMemcpy(F', cudaMemcpyHostToDevice) ;

{fisfr oo} < Cut(F) 5

(U die)(fys dicy), - (f,, dic,)} <

GPUComp({ . /3 - /,}) 5

DicSet «—{dic,, dic,, ---, dic} ;

OT < GPUComputeOffset({f,". /', --./,'}) 5

F'<~ GPUAssem(OT, DicSet.{ /. f,', ---.1.'})

CudaMemcpy(F’, cudaMemcpyDeviceToHost) ;

return F';

End
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HRZAF RIS 0] EHLNAT

%11} 2 Dictionary-based Decompression

Input: Compressed file F’

Output: Original file F’

Begin

CudaMemcpy(F’, cudaMemcpyHostToDevice) ;

(OT.D S L .1, }) < Deassem(F") ;

{fi- 15 o5 S} <= GPUDecomp({ f,". f5', ---. f,)}, D) 5

F <« GPUAssem(NULL,NULL {f,. 5. ---, /.}) 5

CudaMemcpy(F', cudaMemcpyDeviceToHost) ;

return F';

End

5 9
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BV, BT CIE S 5 CUDA G FF & T AH R Y
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Table 1 Dictionary-based compression/decompression results

A P M T G/ A A

Compression ratio/ (%)

File File size/MB

Compression time/ms Decompression time/ms

CPU GPU CPU GPU CPU GPU
textl 1.98 63 63 252 19.9 18.5 25.0
text2 15.85 63 63 171.0 29.6 139.0 423
text3 100.00 63 63 1113.0 110.8 913.0 148.3

THSA R T 3N RN SCA S FFR I T T
FE45 5 i 40 52 50 f 45 R o3 B . L iz 1T 3R
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Table 2 Breakdown of compression/decompression

time in Table 1

A£2 VD401 4 N ) £ 5 R

File H2D EXE ASSMB D2H Total

textlc 0.9 18.1 0.2 0.7 19.9
text2c 6.0 18.4 0.8 4.4 29.6
text3c  37.8 41.9 52 25.8 110.8
textld 0.6 223 — 2.0 25.0
text2d 3.7 23.0 — 15.5 423
text3dd  24.0 279 — 96.5 148.3
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block level parallelism
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different assembling approaches
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Table 3 LZW compression/decompression results

3 LZW L4/ 485

Compression ratio/(%)

Compression time/ms Decompression time/ms

File File size/MB CPU GPU CPU GPU CPU GPU
textl 1.98 40 46 454 263 127 89

text2 15.85 41 43 3562 1845 927 352
text3 100.00 44 46 21 890 11 906 5874 1812
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