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Abstract—This paper intends to present a common use
archiver, made up following the dictionary technique and using
the index archiving method as a simple and original procedure.
This archiver is useful in order to accomplish the lossless
compression for any file types. The application can offer
important conclusions regarding the compression performances
and the influence of the chosen dictionary over the parameters.

Index Terms—archive, data compression, dictionary codes,
lossless algorithms

1. INTRODUCTION

Hg archivers using dictionary techniques [1], [2], [3] can

be very efficient, especially when using some files that
have different words very often repeated. This happens
because the archivers generate their dictionary during the
archiving process, the program ,learning” new words this
way. Because the application can make an archive that
contains more files, the archive has to be very well
configured, so that during the unpacking of the files it can be
separated with lossless information.

II. STRUCTURE OF THE ARCHIVED FILE

For the beginning, the header file structure is presented:

e 3 bytes to store 3 letters (CBA). These letters are
used as the identification of the archive. It is
very important to verify these characters in order
not to let the archiver to try unpacking a file that
is not a CBA archive.

e 2 bytes to store the maximum length of the
dictionary.

e 2 bytes to store the minimum length of the
dictionary.

e 1 byte to store the settings. This byte is used to

store 3 binary validation variables:
o 1 bit for the path of the file;
o 1 bit for the unpacked size of the file;
o 1 bit for the password.

1 byte to store the length of the password (opt.).
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e 1 bytes to store the password, where n is the
length of the password (opt.).
e 2 bytes to store the number of files.
After describing the header of the files, the archiver
repeats the following sequence for every new added archive file:
e 2 bytes to store the length of the string that
contains the path of the file (opt.).
e s bytes for the s characters of the string that
contains the path of the file (opt.).
1 byte for the length of the file name.
f'bytes for the f'characters of the file name.
4 bytes to store the unpacked size of the file (opt.).
1 byte for the archiver type. Some files can only
be copied in the archive, because their archiving
would cause the increasing of the file size.
e 4 bytes for the size of the packed file.
e nr bytes for the nr characters of the packed file.

III. PACKING AND UNPACKING OF THE FILES

The process of packing and unpacking of files has 2 stages:
e the transformation of the initial characters into
dictionary codes;
e the transformation of the dictionary codes into
archive characters.

A. Transformation of the initial characters into dictionary codes

This stage is accomplished using the Lempel-Ziv-Welch
(LZW) dictionary compression [1], [2], [3], [4], [7], [8].
Initially, it begins with a 257-word dictionary, i.e., the 256
ASCII characters and a special word that indicates the end of
the file. Opposed to the classical version of this method, a
dictionary limitation appears in the described application.
Therefore, when getting to a maximum size of the dictionary,
this one will be deleted to a minimum value.

The user can set both the maximum and minimum values.
According to the chosen values, the number of the packed
files and the compression time change. The choice of a too
large maximum value of the dictionary results in a very long
waiting time, getting a too small dimension improvement.
The optimal values for the two limitation dictionary variables
are different from one file to another.



B.  Transformation of the dictionary codes into archive characters

This method relies on tackling from two different
perspectives of two strings of numbers, having the same basic
table. Dictionary codes greater than 256 elements cannot be
written in the archive using only one byte. Therefore, it is
necessary to have a 2 bytes space. This space is too large
comparing it to the necessary one, especially in the initial
phases, where the dictionary has not a large size.

From the first steps, the dictionary has a maximum of
512 elements, and the dictionary code can be written on 9 bits
from the 16 available bits. Hence, 7 out of the 16 available
bits remain unused, meaning almost half of the overall space.
Grouping 8 codewords, 8 x 9 bits = 72 bits are needed. It can
be written on 72 bits / 8 bits = 9 bytes, comparing to the 16
bytes usually needed. This is available for dictionary codes
stored on more than 9 bits too, reducing the gained from the
classical alternative.

IV. EXPERIMENTAL RESULTS
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Fig. 1. Compression speed for different file types (KB/s).
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Fig. 2. Compression ratio for different file types (%).
In order to test the application, different file types are used,
so that one can remark the behavior of the archive [5], [6],
(9], [10].

V. CONCLUSION

The application described in this paper represents a good
example of the way the archive performance and the waiting
time are determined in the case of the alternation of the
dictionary, making thus easier to understand the dictionary-
based lossless compression.

At the same time, the indexes archiving method can be
very efficiently used not only by specialized archivers [11],
but also in programs that manage information.

This method is also recommended for storing the
information for long time, where it is necessary only to check
periodically the information, because of the good archiving
speed.
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