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Abstract

The management and analysis of bio information using computer application is study that related with the use of computing facil-
ity for collection, visualization, analysis and presentation of bio information. The DNA sequence achieving in lab is stored in the 
computer files like as ordinary text files. This file includes information about the sequences. This sequence alignment is comparison 
and finding relatedness of two sequences using dot matrix graphical method. Display file structure and operation code assigned to 
nucleic acid used for generating this graph and this will make computing faster. So goal of this concept is used to made visualisa-
tion and presentation faster as compared to traditional method. The similarities in graph of two sequences represent that the two 
sequences must have derived from a common ancestor and evolutionary origin. 
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1.  Introduction
This Management and analysis of bio information using computer 
application is study that related with the use of computing 
facility for collection, visualization, analysis and presentation of 
bio information. The DNA sequence achieving in lab is stored 
in the computer files like as ordinary text files. This file includes 
information about the sequences1. 

Dot matrix method also known as the dot plot method is a 
graphical way of comparing two sequences in a two dimensional 
matrix. In this presented work it is recommended and suggested 
to use primitive operations, display file structure and generated 
operation code based graph so it occupy less amount of memory 
and processor. Speed for processing display file is also high. 

2. About Sequence Alignment
This Sequence alignment is comparison and finding relatedness 
of two sequences. It is process to finding similarities between 
two sequences2. If the two sequences have major similarity then 
we can assume that the two sequences must have derived from 
a common ancestor and evolutionary origin. When a sequence 

alignment is processed and displayed correctly it represents the 
evolutionary relationship of the two sequences and there is pos-
sibility of common ancestor is also very high. 

3.  Method for Sequence Alignment
Dot matrix method is used to compare two sequences where 
sequence letter are written in the horizontal and vertical axes of 
the matrix. In this the comparison is performed by matching and 
scanning every sequence letter of one sequence with sequence 
letter of another one for similarity.

If a sequence letter match is found a dot is placed within the 
graph else the matrix row and height positions are left blank. 
When the two sequences have same regions of similarity many 
dots connected to form line and it shows the sequence alignment. 
If there are break in the middle of a diagonal line they indicate 
insertions or deletions in sequences3.

A Sequence alignment method works with comparison of 
sequences. This method explained as under: 

Sequence alignment method: The pairwise sequence align-
ment is to find the best pairing of two sequences so there is 
maximum relatedness will be finding. To achieve this one 
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sequence needs to be shifted relative to the other to find the 
position where maximum matches are found. There are two 
different alignment concept used for aligning sequences: (1) 
Global Alignment (2) Local Alignment. In Global alignment two 
sequences that we want to align considered as similar over their 
entire length. In this alignment is performed from beginning 
to end of both sequences to find the best similarity and align-
ment towards the entire length between the two sequences. This 
method is suitable for applying when there are closely related and 
probably similar sequences of the same length. For sequences of 
variable lengths this method is not suitable for generating good 
results because it does not recognize highly similar local regions 
between the two sequences.

While in local alignment it does not consider that the two 
sequences have similarity in their entire length. This method 
only finds local regions with the high level of similarity between 
the two sequences and aligns these regions without alignment of 
the other part of the sequences and their regions.

4. � Use of Display File and Operation 
Code for Dot Matrix Method

The computer graphics user will not have to start from scratch 
in preparing for a project. Instead they have a graphics system 
available. This system will include special hardware for output 
and input of pictorial information and software routines for per-
forming the basic graphics operations. The purpose of a graphics 
system is to make programming easier for the user4. For that we 
use primitive commands in graphics are those that regardless of 
the differences in display devices offer a set of graphics primi-
tive commands. Suppose the first primitive command we shall 
consider is that for drawing a line segment so we operation code 
1 is assigned to line drawing. Where a line segment may be speci-
fied by its two endpoints and can be used for dot matrix method 
to connect two sequences where they are similar. For movement 
of pen operation code 2 is assigned. This procedure is fine for 
producing a connected string of line segments for two different 
sequences and if these two line segment aligns and match with 
each other we consider it that are similar sequences and match 
with each other. 

In this process we can construct a line drawing by a series of 
lines and move commands. For that display file structure will be 
created and interpreted for matching two sequences5. The struc-
ture of display file consists of mainly two parts: (1) Operation 
Code (opcode) and (2) Operands (coordinates of a point (x,y) 
The method for storing these instructions is to use three separate 
arrays as under.

Operation code assign as per following manner. This is nega-
tive ASCII value of every alphabet in the DNA sequence.

This negative value will be identified operation code for that 
particular sequence letter and it will be stored in display file. Then 
operands will be assigning for presenting this particular letter in 
x axe or y axe. Then any line drawing algorithm used for connect-
ing the dot where the sequence is matched in dot matrix method. 

Display file consists of three arrays. First array will use to 
store operation code for primitive operation like character gen-
eration, line drawing and movement of pen position on screen. 
The another two array store information about operands that is 
helpful for deciding where particular character will be displayed 
on the screen or drawing line between two endpoints or moving 
current pen position on the screen. Here operation code 1 is for 
movement of current pen position and 2 is for line drawing while 
for DNA sequence letter negative ASCII value of that particu-
lar letter will be used for remembering and processing operation 
code easily. 

Display file will be created for particular sequence as men-
tioned in Table 2.

In Table 2 sample DNA sequence GCCTGGA will presented 
in x axe and first DF-OP code e.g. 2 is used to move pen to posi-
tion 10, 10 which is operands in display file. The letter of DNA 
sequence will be displayed at every location presented in the 
operands because operands represents x and y direction of the 
particular letter. 

Table 1.  Operation code assigned to DNA 
sequence
Symbol Meaning Description Operation 

Code
G G Guanine -71

A A Adenine -65
T T Thymine -84
C C Cytosine -67
R A or G puRine -82
Y C or T pYrimidine -89

Table 2.  Display file structure for 
DNA sequence
DF-OP DF-X DF-Y
2 10 10
-71for G 20 10
-67 for C 30 10
-67 for C 40 10
-84 for T 50 10
-71for G 60 10
-71for G 70 10
-65 for A 80 10
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Now take another DNA sequence like TTAAGCC6 and this 
sequence represented in y axes as mentioned in Table 3 using 
display file. In this table first pen position moved to x,y location 
10,10 and then next operation code will be displayed at x,y loca-
tion 10,20. This will be displayed in y axe because y coordinate 
value in operands is same for entire sequence letter. Now com-
parison will be made using dot matrix method and if letter in x 
axe and y axe are similar then that location e.g. operands value 
will be saved and this operands will pass to line drawing algo-
rithm. This line drawing algorithm generates line among different 
similar sequence and if the line is straight then it concluded that 
both sequences are similar and they are originated from common 
ancestor and if the line is not straight then that sequence letter 
will not match with other sequence. This analysis will useful for 
disease prediction, drug discovery and vaccine design.

The display file will be interpreted using display file inter-
preter7. Display file interpreter work as interface between our 
graphics programme and the display devise. It is software which 
can be developed for interpreting display file structure8. It inter-
prets every entry in display file line by line and calls particular 
primitive operation command for drawing line or for9 moving 
pen on screen or foe displaying particular letter on the screen.

5. � Suggested Algorithm for 
Presenting DNA Sequence Letter 
in DOT Matrix Algorithm

For assigning negative ASCII value to the every letter of DNA 
sequence following algorithm will be suggested10. This algorithm 
read the sequence and gets the character one by one and assign 
negative ASCII value to them as operation code11.

DNA (SEQUENCE) is algorithm for placing instructions for 
DNA sequence for printing12. 

Argument STRING the sequence to be entered13

Global DF-PEN-X, DF-PEN-Y the pen position

	 SPACE the sequence spacing
Local LEN the length of the sequence
	 X, Y the character position14

	 I an index to count off the sequence
	 CHR the sequence letter to be stored
OP the operation-code for sequence letter
BEGIN 
determine the length of the string
LEN<-LENGTH(SEQUENCE)
save the pen position for restoration after string is entered15

X <- DF-PEN-X;
Y <- DF-PEN-Y;
enter the string
FOR I = 1 TO LEN DO
BEGIN
consider the ith character of the string
CHR <- GETCHR(SEQUENCE, I);
form its character code
OP <- - DECODE(CHR);
enter it into the display file
DISPLAY-FILE-ENTER(OP);
DF-PEN-X <- DF-PEN-X + SPACE;
DF-PEN-Y <- DF-PEN-Y + SPACE;
END;
END;

For storing DNA sequence into display file following algo-
rithm can be used. In this the negative ASCII value16 of particular 
letter will be stored and also at which location that letter will be 
displayed is also stored.

CREATE_DF(OP, X, Y) This algorithm will place an instruc-
tion into the display file17

Arguments OP, X, Y the instruction to be entered
Global DF-OP, DF-X, DF-Y the three display-file arrays
FREE the position of the next free cell
Constant DFSIZE the length of the display-file arrays
BEGIN
	 IF FREE > DFSIZE THEN RETURN ERROR ‘DISPLAY 

FILE FULL’;
	 DF-OP[FREE] <- OP;
	 DF-X[FREE] <- X;
	 DF-Y[FREE] <- Y;
	 FREE <- FREE + 1;
END;

For displaying sequence letters on the screen following 
algorithm will be suggested. In this algorithm the display file 
will be interpreted using display file interpreter and then as 
per operation code which is negative ASCII value of sequence 
letter is encoded into its actual letter and will be displayed on the 

Table 3.  Display file structure for 
DNA sequence
DF-OP DF-X DF-Y
2 10 10
-84 for T 10 20
-84 for T 10 30
-65 for A 10 40
-65 for A 10 50
-71for G 10 60
-67 for C 10 70
-67 for C 10 80
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screen as per operands value which is x and y coordinate value. 
Following algorithm interprets the display file and perform 
character generation algorithm. 

INTERPRET(I,LEN) Scan the display file for performing the 
instructions

Arguments I the starting index of the display-file scan
LEN the number of instructions to be interpreted
Local NTH the display-file index
OP, X, Y the display-file instruction
BEGIN
FOR NTH = I TO LEN
DO
BEGIN
�GET-POINT(NTH, OP, X, Y); IF OP < -31 THEN 
GENERATECHAR(OP, X, Y)
END;
END;

6.  Conclusion
Display file structure is used to present DNA sequence letter in 
dot matrix sequence comparison algorithm. The operation code 
assign to every letter of DNA sequence which is negative ASCII 
value of particular letter for easily remembering the operation 
code. The sequence can be presented in x axe and y axe. This 
will improve the speed of computer graphics processing because 
every biological information stored in the form of numbers 
which will easily processed by computer. The output of this two 
sequence comparison will determine that the DNA sequences 
are from common ancestor or not. Due to this comparison this 
graphical presentation of sequence analysis will useful for disease 
prediction, drug discovery and vaccine design.
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