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Algorithm for Protein Sequence Alignment using 
Hadoop 

Sneha Arjun Khaire 

Abstract: To develop an efficient system for matching the 
biological protein sequences and generating the scoring matrix 
using a distributed scan approach by applying Smith-
Waterman(SW) algorithm. The algorithm generates fatest 
solution and the proposed system is comparing sequences with 
System, OpenMP and Hadoop.  The comparison of the system 
leads in generating an efficient matrix of the protein sequence, 
beneficial for predicting the efficiency of the system. 
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I. INTRODUCTION 
The method of sequential alignment is elementary that 

assists to work out with the  biological associations or 
relationships from a huge data-sets can be achieved in 
parallel distributed environment. Such enormous tasks are 
difficult to perform using conventional strategies like string 
matching operation which is not  effective for matching large 
sequences. So, In this paper we are using the proposed 
algorithm which is based on dynamic programming 
principles for alligning sequences using the local and the 
global information . Sequencing is the process to determine 
the sequence of a DNA fragment or a protein.  
 The Smith- waterman algorithm is far more efficient for 
the parallel distribution of the protein sequences using 
Hadoop. One of the vital applications in the field of bio-
informatics includes the research based on evolutionary 
growth and the history of species. Using this algorithm it 
will be easy to predict the disease causing to the human; as it 
will lead to the prior precaution to the patients and also the 
patient who is not in the same town can be treated by the 
distributed approach, This is possible by using the 
prescription given by the doctor to the patient and also its 
history and its medical reports. The Smith-Waterman 
algorithm process local sequence alignment that is, for 
intuiting similar regions of protein sequences.  

II. OBJECTIVE 

Objective of the system is as follows:  
1. To devise an unique perspective for solving 

problem related to alignment of biological 
sequences. 

2. To  obtain better throughput and efficient analysis. 
3. To develop distributed scan approach for fast 

solution. 
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III. SYTEM ARCHITECTURE 

 

 
Fig: 1 Execution of Smith-Waterman 

The purpose of this system is to accelerate the application of 
biological sequence alignment using distributed processing 

approach for finding optimal local and global alignment. 
Proposed system works on parallel distributed computing 
development the approach of sequential alignment is 
elementary that assists to work out the biological 
associations or relationships from a huge data-sets. To 
reduce computational processing time of sequence operation 
this system uses parallel distributed computing capabilities 
to get accurate and efficient implementation. Proposed 
system is working on HDFS framework where the 
processing is done using mapreduce term. In this paper we 
are processing the protein sequence datasets using Smith- 
waterman algorithm in structured format which will reduce 
the gap penalties. Dataset are distributed on number of 
nodes and query set is transformed on every system and 
checks whether it is matching or not. To reduce 
computational processing time of sequence operation this 
system uses parallel distributed computing capabilities to get 
accurate and efficient implementation. We are using 
structured as well as unstructured data for matching the 
sequences.  
The query sequence are mapped on the n nodes and using 
threads the query is processed and as the query reaches the 
target sequence the sequence are reduced and result is 
generated accordingly. The master node maps all the 
sequences, the actual processing is performed on a 
distributed system and then a reduced result is generated of a 
large data as stated.  To reduce computational processing 
time of sequence operation this system uses parallel 
distributed computing capabilities to get accurate and 
efficient implementation.  
In this query processing which is the map function, the 
queries are processed as they are divided into the sub-
sequences and if there is duplication of the query the data is 
aggregated.  
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After the entire query processing the data is reduced in the 
form of the final reduced result which is according to the 
desired outcome of the system.  
A dynamic programming methodology applied to 
complicated downside(large downside/data) to resolve that 
downside and obtain optimum answer by dividing the matter 
into tiny sub problem then and also the answer for every sub 
problem.  This algorithm is divides into three steps that is 
initialization of Dynamic programming matrix, all the matrix 
and optimally trace back the matrix to optimal local and 
global alignment. Using this algorithm it will be easy to 
predict the disease causing to the human; as it will lead to 
the prior precaution to the patients.  
This is possible by using the prescription given by the doctor 
to the patient and also its history and its medical reports. The 
goal of the system is to accelerate the application of 
biological sequence alignment using the distributed 
approach using Hadoop for managing the large data. When 
the sequences are processed, the score matrix is generated 
accordingly.  
These sequences are firstly matched with the CPU which 
takes more time in processing, than the sequences are 
matched on OpenMP which takes less processing time as 
compared to CPU. Finally the sequences are matched on 
Hadoop system and processed so the result is generated 
within very less time(ms). In very few micro seconds the 
result is generated on a distributed. 

IV. SYSTEM ANALYSIS  

The proposed system states the large data sets divided into 
n query processing. To reduce computational processing 
time of sequence operation this system uses parallel 
distributed computing capabilities to get accurate and 
efficient implementation. The master node includes the 
query processing, target history of species. Using this 
algorithm it will be easy to predict the disease causing to the 
human; as it will lead to the prior precaution to the patients 
and also the patient who is not in the same town can be 
treated by the distributed approach. Than all the sequences 
are compared with CPU, OpenMP and Hadoop to check its 
performance and speed up 

V. RESULTS AND DISCUSSION 

 
Fig. 2 Comparison of the system 

Fig. 2 states the dataset details which I have calculated till 
6000 sequences. The sequences are calculated as per the 
given no of sequence and the result is measured in (ms). In 

figure it is clearly stated time taken by CPU is greater as 

compared to OpenMP and Hadoop. 
 It also states the performance of the system is calculated by 
comparing the query with CPU, OpenMP and Hadoop 
system. Operation is performed on all the three system. We 
can see that time taken by OpenMP is bit less than CPU and 
Hadoop takes less time than both CPU and OpenMP to  
process the query sequence.  

VI. CONCLUSION 

The Distributed scan approach can be used for aligning long  
biologial sequences. This type of analysis can accelerate the 
alignment analysis using HADOOP for the domains related 
to Bioinformnatics. The Smith Waterman rule performs 
native sequence alignment that's, for determinative similar 
regions of the sequences. 
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