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Hyper-Text Compression Method Based
on LZW Dictionary Entry Management

Kwangcheol Shin' - Sangyong Han''

ABSTRACT

L.ZW is a popular variant of LZ78 to compress text documents. LZW yields a high compression rate and is widely used by many commercial
programs. Its core idea is to assign most probably used: character group an entry in a dictionary. If a group of character which is already
positioned in a dictionary appears in the streaming data, then an index of a dictioniry is replaced in the position of character group. In this
paper, we propose a new efficient method to find least used entries in a dictionary using counter. We also achieve higher compression rate by
preassigning widely used tags in hyper-text documents. Experimental results show that the proposed method is more effective than V.42bis
and Unix compression method. It gives 3~8% better in the standard Calgary Corpus and 23~24% better in HTML documents.

FIME : LZW, EOIE| g (Data Compressioin), A4 gl (Dictionary-based Compression), 810IIHWAE (Hyper-text), &3 %J|
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for i = 0 to 255 do
append as a 1-symbol string to the dictionary ;
append X to the dictionary ;
di := dictionary index of X ;
repeat
read(ch) ;
If << di, ch>> is in the dictionary then
di = dictionary index of <<di, ch>>;
else
output (di) ;
append << di, ch>> to the dictionary ;
di ;= dictionary index of ch;
endif ;

until. end-of-input ;
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<a href = &/2012> <b> Auctions </b> </a> - buy/sell anything -

<a href = &/ 2800 > Harry Potter </a>,

<a href = &/ 2757 > GameCube </a >,

<a href = &/2142 > Xbox </a>,

<a href = &/2758> P32 </a>,

<@ href = /2782> Longaberger < /a >,

<ahref = &/ 213> Dept 56 </a>,

<a href = &/ 2744> Barhie </4> <Ad> </tr> </Aable> <Ad>
</ftr> <r> <td nowrap > <small > <b> Shop </b> &mbsp ;

<a href = /a2 > Auctions </a> &#183;

<ahref = r/er> <b> Autos </b> </a> &#183;

<a href = r/cf > Classifieds </a> &#183;

< a href = r/sh > Shopping </a> &#183;

<a href = v/ta> Travel </a> &#183;

<a href = r/yp> Yellow Pgs </a> &#183;

<ahref = ¢/mp> Maps </a>

&mbsp ;
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fori:= 0to 127 do

append as a 1-symhol string to the dictionary ;
for i i= 128 to 256 do

append as a ‘predefined well used string’ to the dictionary ;
append X to the dictionary ;
di = dictionary index of 4 ;

6= tprai=0;
repeat

store the current file pointer and read a word(wd) ;

if wd is in the dictionary then

wd's code number is stored in ch ;
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else retrieve the stored file pointer and read a character(ch) ;
if <<di, ch>> is in the dictionary then
di = dictionary index of <<di, ch>>;

else
output (di) ;
if the dictionary space is full then
remove leaf nodes with the smallest counter values
while dictionary space is available ;
append <<di, ch>> to the dictionary ;
di = dictionary index of ch;
a:=a+1,
if a is bigger than & then
reduce every leaf node’s counter value by 1;
a:=0,;
endif ;
endif ;

until end-of-input ;
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paper] 519 2.3 56.9% 24.40 53.0% 2200 576%
paper? 80.2 313 58.7% B30 56.0% 3250 59,5%
paper3 454 19.22 57,7% 2160 52.4% 1913 57.9%
paperd 129 53 58.3% 6.79 47.4% 556 56.9%
paper5 116 513 55.8% 642 4477% 528 545%
paperb 312 1603 56.9% 18.20 51.1% 1588 57.3%
book] 750.0 31094 585% 327.00 56.4% 289,06 61,5%
book? 596.0 255,31 57.2% 25100 5799 235,63 60.5%
proge 386 17.83 53.7% 1860 51.8% 1631 57.7%
progl 69.9 2041 5T9% 2650 62.1% 2553 63.5%
progp 482 1941 5.7% 1870 61.2% 1781 630%
news 3680 178.13 51,6% 180,00 51.1% 161.25 56.29%
trans 91.4 4094 55:2% 37.30 59.29% 36,88 59.7%
bib 1080 43.13 | 60.1% 4540 5R.0% 42.19 60.9%
& A 2309.30 996.34 ‘ 101721 925.00
% # 57.0% 54.4% 59.0%
(E 8> HTML 2M2) A #d(TH9 KB)
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a7l [ 4384947 | 45uE [ 4E9Yas ] daed ([ 43adar) | g2ad (4Eeidar)| dses
www.yahoo.com 187 7.34 60.8% 850 54.6% 566 69.8% 559 70.1%
www.amazon.com 485 2041 580% 1820 62.5% 16,69 65.6% 15.06 69.0%
www.whitehouse.org 230 1284 442% 11.00 52.2% 891 61.3% 784 65.9%
www.time.com 424 2256 468% 1860 56.1% 17.38 59.0% 1434 66.2%
www.nato.int 166 6.06 6359 6.94 582% 466 T2.0% 406 75.5%
www.unicef.org 147 703 52.0% 707 51.7% 6.22 57.6% 500 65.9%
www.abc.com 493 2481 49.7% 2190 55.6% 1913 61.2% 1653 66.5%
www latimes,com 722 31.88 55.9% 26.30 636% 2431 66.3% 2131 70.5%
www.ox.ac.uk/research 54 236 56.4% 317 41.4% 197 636% 2,03 62.5%
www harvard.edu 9.7 384 60.4% 457 52.9% 3.00 69.0% 304 68.7%
L) A 30053 139.14 126.25 107.91 94,82
% # 54.7% 54.9% 64.5% 68.0%
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