~ 2

1JRDET

International Journal of Recent Development in Engineering and Technology
Website: www.ijrdet.com (ISSN 2347-6435 (Online) Volume 15, Issue 07, July 2026)

Dictionary Based Data Compression and Pattern Searching in
the Compressed Data

Sukhvinder Singh Bamber
University Institute of Engineering & Technology, Panjab University SSG Regional Centre, Hoshiarpur, Punjab, India

Abstract— Effective data compression is the primary issue
with data management techniques. One of the most well-liked
algorithms between several compression methods is the LZW
compression method. Compressed pattern matching raises
additional issue. The difficulty of finding patterns in
compressed data and reporting all instances of the patterns
without decompressing the compressed data is tackled by the
major study field of compressed pattern matching. A new data
compression approach called "Compression data Based on
Dictionary" & '"Searching Algorithm in Compressed Data"
have indeed been designed, analysed, and tested in this thesis.
This algorithm generates the word compression codes and
keeps a dictionary that may be used for both compression and
decompression. For discovering the necessary results, the
search algorithm makes use of a quick search word matching
method.
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Pattern matching, Dictionary, Quick Search.

1. INTRODUCTION

Now the question of the compression is now raised.
Compression is the process of shrinking data to reduce its
size and speed up transmission. Depending on a number of
variables, compression can be applied to either the data
content alone or to the full transmission unit (including
header data) [1]. Two broad categories of compression
exist:

A. Lossless Compression

The same original data can indeed be reconstructed from
the compressed datausing a category of data compression
techniques called lossless data compression [1].
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Figure 1: Lossless Data Compression

B. Lossy Compression

In lossy compression some of the information from the
original message sequence is lost and the original
sequences cannot be regenerated from the compressed
sequence [2].
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Figure 2: Lossy Data Compression

II. LITERATURE SURVEY

There are numerous different compression techniques,
some of which are listed here based on the types of
compression, namely lossless and lossy compression.
Dictionary Codes (Zip File Format and LZW Data
Compression), Entropy Encoding (Huffman Coding,
Shannon Fano Coding, and Arithmetic Encoding), and Run
Length Encoding are methods used in lossless compression.
Scalar and vector quantization are methods for lossy
compression. one another method of lossy compression is
transformed coding. This method focuses on the LZW
compression technique, a lossless type of compression.
[4,5,6,7,8,9,18,11,12,13,14].

A. Lempel and J. Ziv named LZW compression, which
Terry A. Welch later modified. Due to its simplicity and
adaptability, it is the preferred technique for general-
purpose data compression. Typically, LZW will cut text,
executable code, and accompanying data files to around
half their original size [15].

A substitution or dictionary-based encoding scheme is
what LZW is classified as. The algorithm creates a data
dictionary, oftenreferred to as a translating table or string
table, of the material gathered in an uncompressed stream
of data. Frequent patterns (substrings) are discovered inside
the stream of data and matched to dictionary entries. If the
substring is not already present in the dictionary, a code
expression based on the substring's data content is
generated and added to the dictionary. The compression
output stream is then written with both the expression. [16].

To get search something in the compressed data booyer
and moore gave an algorithm which is discussed [17] and
various new optimised techniques to find the pattern in the
compressed string so that all the searching related work can
be done easily over limited resources [18,19,20,21].
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We do have the various other algorithms which do not
depend upon the mixed complexities which required by the
algorithms like the LZW [22] and the dictionary-based data
of the new compression and the searching of the data [23]
where you don’t have to thorough about the technique
which so much optimized by the machine learning trained
model of the data. [24,25,26].

If we are considering the compression, then the
decompression is also equally important as the
compression. But in case of the loosely compression
decompression is not possible because some part of the
data is lost but if you are doing a compression which is
lossless you can have the data all decompressed that was
present initially [27]. Techniques which were used in the
lossless compression were discussed in the details
[28,29,30].

In this paper we are doing a thorough comparison
between the LZW compression and the Dictionary based
data compression algorithm compression is a very old and
very widely used data compression technique which is built
over the lossless data compression of the data. There are
merits of using the LZW compression but there are various
de merits of using it.

In this thesis our prime goal is to examine a algorithms
which is best in all the scenarios of the data compression
and searching. In the beginning we have started analysing
various algorithms and techniques to compress data and
perform searching over it.

Two very popular algorithms which were used
everywhere, and they have very wide usage in the industry
which are Huffman coding and the LZW compression. For
the smaller files of the data we use the Huffman coding
while for the bigamount of the data files we used the LZW
compression algorithm both of them are the part of the
lossless data compression.

The prerequisite for the data compression is only that
you have well knowledge of how data can be compressed
with the help of the data compression techniques. what are
the types of the data compression and how they are used in
the world of the fast paced data searching tools of the
media sharing world.

Reader needs to know whatare the two types of the data
compression which were discussed in this research paper
and their differences that how lossy is different from the
lossless data compression.

Practicaluses of the lossless data compression and what
is the difference between the LZW and dictionary based
compression.

In terms of reducing file sizes, Dictionary Based
Compression Algorithm is discovered to be superior to
LZW.
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While compressing text files of a bigger size, dictionary-
based compression performs better; when compressing
smaller text files, LZW compression comes to mind. A
pattern can be found in a compressed file using a
dictionary-based compression algorithm without having to
first decompress it. Because the search was done in a
compressed file, the search time was reduced. It would then
be demonstrated as the best concept for looking for patterns
in compressed text files. This compression and searching
method are only useful for text-based material. Any sort of
data, including image data, is not supported.

These are the things which needs to be taken care of
when we are dealing with the data compression and
analysis of the data compression algorithms.

III. SYSTEM DESCRIPTION

The hardware or the system requirement to run both the
Lempel Ziv welch and the dictionary based data
compression algorithms is not so fancy. The first and the
foremost thing to run the algorithms is a Unix based
operating system.

In the Unix or Linux based operating system we have
various open source tools which makes Our comparative
based study more easier for the diagrammatic side we have
used various open Source software to create very enhanced
and the rich diagrams.

LZW and the dictionary based data compression require
500 MB of free data in the hard disk or any other secondary
storage to store the dataand minimum 2 gigs of the random
access memory to perform this comparison in addition to
all of this we require or these particular algorithms require
native local environment setup to compress the data
because some algorithms performs better in the python
language but algorithms like Huffman coding or
algorithmic encoding performs better in the ¢ plus plus
language so for the languages like ¢ plus plus we require
GNU gcc compiler while the languages like python we
require python 3 compiler cum interpreter.

In this paper we are comparing text only, but you can
compress and search images as well as the videos of the
different format in the like 3gp, mp4 etc. for this you
require one additional thing in your computer which is
graphic card.

IV. RESULTS AND DISCUSSIONS

The LZW Compression Algorithm provides a way to
reduce larger file sizes, and it has been shown in practise
that its performance shouldn't be underestimated.
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Dictionary Based Compression Algorithm, the proposed
algorithm, is found to be superior to LZW in terms of file
size reduction in the practical analysis. Here, performance
analysis of both algorithms is explained using comparative
data, and the evaluation is based on file sizes:

A. Compression Result Analysis between LZW Compression
and Dictionary Based Compression

Smaller File Size:
& Text File LZW Compressed Dicti y Based C. P d
No. Size File File
50 60 70
2 100 85 75
3 200 100 754
4 300 110 105
5 400 120 115
Graph Title
100
—
300
£ 200
100 Il
. ml I ||_ i
1 2 3 4 B
hLabei
Figure 1

In the "Comparative Table" of figure 1, different file
sizes are taken in (KB's) having different data sets, to be
compressed i.e., relatively small size file as it will be
compared with the larger file sizes. And the same file is
compressed with both algorithms which is already being
developed and tested. Clearly it can be analyzed with the
help of bar graphi.e., "Comparative Figure 1" that the text.

Both methods resulted in smaller file sizes, but it has
been noticed that they occasionally function equally well
and that dictionary-based compression results in smaller
files. It's possible that establishing a dictionary will
increase the compressed file size if the original file size is
quite small. The likelihood of receiving the same
compressed file size may also exist if the file size is
discovered to be extremely small, which would reduce the
effectiveness of shrinking file sizes. But as the file size
grows, the dictionary-based technique's performance at
reducing file size improves as you start comparing it to the
LZW compression algorithm. As a result, it might not be
better for smaller file size.
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Larger File Size:
S. Text File LZW Compressed Dictionary Based Compressed
No. Size File(in MB’s) File(in MB's)
1 25 9 6
2 45 15 12
3 65 20 17
4 85 35 30
5 100 40 37
Graph Title
100 Il Text File
Size
80 . L2V

Compr.

Diction
60

viabel

40

20

1 2 3 4 5

hLabel

Figure 2

Although the heterogeneous datasets in "Comparative
Table" of figure 2 have various file sizes again, the file
sizes are still considerably bigger than those in the prior
discussion. This algorithm was created specifically to
compress large files, and it can be understood by referring
to the bar graph in "Comparative Figure 2," which shows
that the dictionary-based algorithm produces significantly
smaller files than the LZW compression algorithm. The
performance of creating an algorithm gradually improves
with greater file sizes. It is discovered to be more efficient,
therefore it is obvious that even if the file is too big to be
compressed, the developed technique would always prove
to be better in terms of compression and compressed file
size.

B. Searching Analysis in Compressed File using Quick
Search String Matching Algorithm

The ability to look for a pattern in a compressed file
without having to decompress it is the strength of the
dictionary-based compression algorithm. Because the
search was done in a decompressed file, the search time
was reduced. It would then be shown as the best concept
for looking for patterns in compressed text files.
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Because the code of the pattern to be searched is not
found in the dictionary, there is no need to search it in the
compressed text file, this designed technique would
function amazingly well when the pattern is not discovered
in the text file. With the exception of all other searching
approaches, this improves the performance of pattern
searching overall.

In general, if a pattern is to be searched in a compressed
file, the pattern's code is first checked against a dictionary;
if a match is found, the search will only begin in the
compressed file after it has been loaded using a quick
search algorithm, which can locate all patterns in the
compressed text file. This is how pattern searching is
optimized using developed algorithms.

V. CONCLUSION

In terms of reducing file sizes, Dictionary Based
Compression Algorithm is discovered to be superior to
LZW. While compressing text files of a bigger size,
dictionary-based compression performs better; when
compressing smaller text files, LZW compression comes to
mind. A patterncanbe found in a compressed file using a
dictionary-based compression algorithm without having to
first decompress it. Because the search was done in a
compressed file, the search time was reduced. It would then
be demonstrated as the best concept for looking for patterns
in compressed text files. This compression and searching
method are only useful for text-based material. Any sort of
data, including image data, is not supported.
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