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                    It is difficult to compare with results of parallelised CPU and GPU versions of
other compression algorithms, as some are designed to be fast in compression,
but uses more decompression time. For true comparison, both compression and
decompression times should be valuated along with the compression ratio.


36 Performance Evaluation


Running time in milliseconds


CPU GPU GPU CPU/GPU


LZSS CULZSS CANLZSS Speed-up


bible 3299 991 543 6X/2X


E.coli 7406 778 118 63X/7X


world192 2248 324 92 24X/6X


Table 9.1: Performance comparison of the sequential CPU implementation of
LZSS, the GPU implementation of CULZSS and the newly devised
CANLZSS. The testbed configurations from section 7.1 still holds
for these results. The timing include both reading and writing of
files from the filesystem. The test have been conducted with the
same parameters as found in chapter 8. The last column shows the
speed-up achieved compared to the LZSS and the CULZSS



10 Conclusion


This project set out to examine the feasibility for using the CUDA framework
 to improve upon the speed of lossless data compression without neglecting the
 compression ratio. The focus of the project was to achieve substantial speed-up
 compared to a CPU implementation and the CULZSS GPU algorithm.


I have proposed a set of possible enhancements to the CULZSS, and evaluated
 the performance of each proposal in order to construct a final solution, that
 meets and succeeds the outlined criteria.


Tests have shown that the devices new algorithm called CANLZSS outperforms
 the serial LZSS implementation, of which it was based, by up to 63 times. The
 implementation also performs better than the baseline of CULZSS by up to 7
 times.


The implementation offers an API for programmers to use in their applications,
 but can also be used as a stand-alone application for handling files as input and
 output the compressed data. With the offered API, and due to its 
 compatibil-ity with simpler CPU implementations, the application could serve well as a
 webserver implementation for swifter transfer of files to clients.



10.1 Further Work


An update of the post-processing for compatibility with more commonly used
decompression algorithms, such as BZIP2 and GZIP used in modern browsers
and standards on operating systems.


38 Conclusion


As stated in section 4.1, the local memory of the threads is extremely slow, so
 some work should be put in to further evaluate if the memory consumption of
 each thread could be optimised.


By rewriting the kernel into using OpenCL devices for it to be supported by
 various more graphic processors along with the possibility for collaborating with
 CPUs without any further modifications.


If the CANLZSS is to be used on webservers with multiple simultaneous 
 con-nections to be handled, a pipeline processing scheme could be used for better
 utilisation of the many compute cores of the GPU.


Consider the problematics from section 6.4, make the matching possible on
 words instead of just single characters. Preferably of variable lengths to 
 ac-commodate the need to search for bigger words per each match.


Some research should go in to test algorithms for fingerprinting of limited
lengths such as [4, 15]
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A Different LZSS implementations



A.1 Okumura


/* L Z S S encoder - d e c o d e r ( c ) H a r u h i k o O k u m u r a */


2


/* h t t p :// i n t e r b l a g . com / lzss - c o m p r e s s i o n - a l g o r i t h m . h t m l */


# i n c l u d e < s t d i o . h >


# i n c l u d e < s t d l i b . h >


7 # i n c l u d e < t i m e . h >


# d e f i n e EI 11 /* t y p i c a l l y 1 0 . . 1 3 */


# d e f i n e EJ 4 /* t y p i c a l l y 4 . . 5 */


# d e f i n e P 1 /* If m a t c h l e n g t h <= P t h e n o u t p u t one c h a r a c t e r */


12 # d e f i n e N (1 < < EI ) /* b u f f e r s i z e */


# d e f i n e F ((1 < < EJ ) + P ) /* l o o k a h e a d b u f f e r s i z e */


int b i t _ b u f f e r = 0 , b i t _ m a s k = 1 2 8 ;


u n s i g n e d l o n g c o d e c o u n t = 0 , t e x t c o u n t = 0;


17 u n s i g n e d c h a r b u f f e r [ N * 2];


F I L E * infile , * o u t f i l e ;
 v o i d e r r o r (v o i d)


{


22 p r i n t f (" O u t p u t e r r o r \ n ") ; e x i t (1) ;
 }


v o i d p u t b i t 1 (v o i d)
 {


27 b i t _ b u f f e r |= b i t _ m a s k ;
 if (( b i t _ m a s k > >= 1) == 0) {


if ( f p u t c ( b i t _ b u f f e r , o u t f i l e ) == EOF ) e r r o r () ;
b i t _ b u f f e r = 0; b i t _ m a s k = 1 2 8 ; c o d e c o u n t ++;
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/* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *


* W r i t e out d e c o d e d s t r i n g to f i l e and l o o k a h e a d . It
 w o u l d be


* n i c e to w r i t e to the s l i d i n g w i n d o w i n s t e a d of the
 l o o k a h e a d ,


* but we c o u l d end up o v e r w r i t i n g the m a t c h i n g s t r i n g
 w i t h the


* new s t r i n g if abs ( o f f s e t - n e x t c h a r ) < m a t c h l e n g t h .
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * */


for ( i = 0; i < c o d e . l e n g t h ; i ++)
 {


c = s l i d i n g W i n d o w [( c o d e . o f f s e t + i ) % W I N D O W _ S I Z E ];


p u t c ( c , o u t F i l e ) ;


542 u n c o d e d L o o k a h e a d [ i ] = c ;
 }


/* w r i t e out d e c o d e d s t r i n g to s l i d i n g w i n d o w */


for ( i = 0; i < c o d e . l e n g t h ; i ++)


547 {


s l i d i n g W i n d o w [( n e x t C h a r + i ) % W I N D O W _ S I Z E ] =
 u n c o d e d L o o k a h e a d [ i ];


}


552 n e x t C h a r = ( n e x t C h a r + c o d e . l e n g t h ) % W I N D O W _ S I Z E ;
 }


}
}
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