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Abstract: Current data structures have some problems that the purpose of this paper is to resolve some of these problems. One of these problems 
is the include lack of random access or the need for additional space for pointers in the linked list.  
To solve these problems we propose the GDS (Graphical Data Structures) matrix. This matrix is actually another way to implement the linked 
list. One of the features of GDS matrix is that it can store any data the way it is. For example we implement the binary tree using the linked list 
but in the GDS matrix we implement the tree as it is drown on the paper (This example is illustrated in the results) 
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I. INTRODAUCTION  

Due to the increasing need for information systems, the 
lack of a flexible and simple data structure is felt.  

Currently we have to form the real data in a way in 
which we can express them with existing data structures. 
This is considered as a limit to the progress of science 
because first it is necessary to create its data structure or 
change the data in a way that they could be expressed by the 
current data structures.  

In general there are two main problems in current data 
structure including: 

1. To change existing data structures and create a 
new data structure a professional and 
experienced expert in the field of computer is 
required.  

2. There is a huge gap between the real and virtual 
entities. 

For example, consider the image of a chair and its binary 
model. Obviously by looking at the equivalent binary it is not 
possible to understand the code belongs to which object. This 
is the gap between the real and virtual entities. 

There are also specific problems related to each 
structure. For example the following problems are in the 
linked list. [1] 

1. Waste of memory 
2. The lack of random access  
3. The difficulty of reversing  
4. The time required for implementation and 

reading 
5. Heap space restrictions 

In order to implement tree data structures the linked list 
is used as well and that is why the problems are shared.  

An approach using hashing is presented for linked 
lists. [2]  This method is designed based on the fact that parts 
of the tree that are filled with sub-trees can be presented by 
the hash table. This table includes the leaves of the sub-

trees. [3] This is performed without the need for memory and 
no data loss occurs.  
This simple idea reduces the number of memory reference to 
log n. n is the size of the tree. [4] 

Our main goal is to express a data structure to solve linked 
list problems. The importance of the problem is that most 
phenomena around us suffer from disorder (entropy) and that 
is why they are expressed by linked lists. 

II. GDS MATRIX 

GDS matrix is actually a two-dimensional array which is 
used to implement the linked list or in artificial intelligence. 
In this method the definition of pointers is prevented by 
defining the matrix reading. This will reduce the volume and 
high speed to read the data. 

For storing GDS matrix P2C or P4C formats are used 
frequently. In short P2C method uses a bit to express each 
pixel and P4C method uses two bits to express each pixel. 
These formats are already discussed and approved at the 
national conference. [5] 

To better understand this matrix, consider the following 
example: 

The following binary tree is supposed. We want to 
implement and compare this binary tree once with liking list 
and once with GDS (Graphical Data Structures).  
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Figure 1.  the tree structure 

Table I.  GDS data structure 

     00      
    00  11     
  00 11    11 11   

00 11 11 11    00 11 00 11 
 
We fill the empty places with code 01 which is gray, 00 

is for white and 11 is for black 

Table II.   The guide to convert binary code to the GDS code  

Colors in graphical data 
structure 

GDS data structure 
code 

Binary 
code  

White 00 0 
Black 11 1 

 

 
Figure 2.  Final graphical data structure 

 
Figure 2 is the Final graphical data structure that is 

stored and the required process is done on it.  

 
Figure 3.  Displaying the tree using a linked list 

It might seem at first glance that the image takes more 
space than the linked list, but that is not true. A pointer is 
used in the linked list. The pointers include the next elements 
and they must occupy at least one byte space. If we consider 
the space required for each address one byte the following 
calculations indicate that GDS occupies less space.  

 

The required space for GDS: 
44 (number of pixels) ×2 bits (space for each pixel) = 88 

bits = 11 bytes  
The required space for linked list: 
14 bytes (pointer) + 15 bytes (the data) = 29 bytes  

 

 
Figure 4.  comparing the growth rate of linked list and GDS for 

binary tree 

III. CONCLUSION  

According to figure (4) and the possibility of random 
access in the proposed method, the use of this method of 
implementation is more suitable.  
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