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ABSTRACT 
Biomedical databases are different from traditional data warehouse as it contains non transactional information like 

bimolecular (protein, RNA, DNA, lipid, carbohydrate). A large amount of data is accumulated which is needed to be 

accessed in least amount of time when complex queries are executed in present biomedical data warehouses. When the 

Biological data is compare with the other proteins/structures data, searching takes the lot times for check the any 

similarities, relation between biological data. There is need of index for access of data in less time.  In this paper we are 

going to Compare and analyze the different indexing techniques on Large Dataset. Different indexing techniques are 

clustered Index, Non-Clustered Index and Full Text Index. 
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I. INTRODUCTION 

THe main operations on biomedical databases includes 

searching of protein and matching of certain patterns of 

data which is very complex and tedious task to handle 

with because finding a particular pattern of RNA/DNA 

in warehouse can even take days, so pattern matching or 

searching becomes difficult in the systems as it takes 

considerable amount of time and memory consumption 

depending upon the queries which are complex and 

iterative. Consider scenario of forensic science which 

deals with crime issues which are increasing day by day, 

a large amount of data is accumulated which is needed 

to be accessed in least amount of time when complex 

queries are executed in present biomedical data 

warehouses which is a major challenge. The ability to 

answer these complex queries efficiently depends upon 

a major factor 'Index'. Indexing of a data warehouse is 

complex and if there are few indexes, the data loads 

quickly but the query response is slows. If there are 

many indexes, the data loads slowly and there will be 

more storage requirements but the query response is 

good. This is true with large tables and complex queries 

that involve table joins. Considerable amount of time is 

taken by the query to be processed is more due to large 

size of both tables and attributes. Index’s space and 

time play an important role in choosing an indexing 

technique in data warehouse. Usually if the space used 

by an index is large then the results are achieved in 

short time and on the other side, if the space used by the 

index space is small then the results are achieved in 

greater amount of time. So there is a tradeoff between 

the time consumed and the space used by a particular 

index. Important factors which are need to be improved: 

        1. Response time 

        2. Searching time/Scan time 

        3. Memory Usage 

       Different indexing techniques are clustered Index, 

on-Clustered Index and Full Text Index. 

    Memory Consumption: Indexes which have been 

built  on character based columns consumed much 

memory. 

CPU Time: CPU time is the sum of      Compilation 

time and Query execution time. There are number of 

indexes like clustered index, non clustered index and 

Full text index which having different execution time 

and corresponding, the different CPU time. Indexes 

have large CPU time depends on Index. 

Working of Indexes: There are different types of 

indexes which can be implemented in different 

scenarios and before this, there is need to analyze the 

working, and memory consumption, etc. When the 

indexes are created, then the database engines stores 

and sorted the records in B-Tree Structure which 

reduces the memory consumption and disk reads during 

retrieve of data. The B-Tree structure is having the leaf 

nodes, root nodes and intermediate nodes. The bottom 

level of nodes is the leaf nodes, top level of nodes are 

root nodes and levels between the bottom and top nodes 

are intermediate levels. It contains the data pages and 

index pages. The index pages stores the records and 
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index rows and different ID’s for the specific     indexes 

along with pointers. 

II.    PROBLEM  FORMULATION 

Forensic Science deals with crimes issues and it 

increasing day by day. Due to this, the historical data and 

current data are growing and fast access of information is 

required which is not time efficient in present data 

warehouses. There is need of efficient indexing 

techniques should build on data warehouse especially 

DNA Protein datasets. Data warehouse contains data is 

large in size and increase memory usage, time 

consumption. In searching over the networks, it requires 

more bandwidth for processing of data, retrieve of data. 

III. METHODOLOGY 

 
There are different indexing techniques has been 

proposed and need to indentify the best indexing 

technique in terms of time and memory. The existing 

techniques can be good for timely searching the 

records of DNA/RNA structure, protein structure and 

it is observed that existing techniques takes much 

time. The proposed work will be implemented in the 

SQL Server 2008 by generate the dataset of variation 

records.  

There are many database banks that provide the 

public database. There are some resources from 

National Center for Biotechnology Information 

(NCBI) which gives the data for proteins, Structure 

information and sequences information. 

1. Collection of Protein Data. 

2. Generate Dataset of different collection of 

records. 

3. Apply different indexing technique clustered 

Index, Non-Clustered Index and 

Full Text Index. 

4. Perform SQL Queries for Calculate the CPU 

Time and Memory Consumption. 

5. Generate the Graphs and Analyze the Results. 

Example: GenBank contains the datasets of proteins 

and structure information. 

 

 
 

IV. OBJECTIVES  

 
When the Biological data is compare with the other 

proteins/structures data, searching takes the lot times 

for check the any similarities, relation between 

biological data. There is need of index for access of 

data in less time. 

a) To Study of the Indexing Techniques 

b) To Compare and analyze the different indexing 

techniques on Large Dataset 

c) To analyze the performance of Indexing 

Techniques 

d) To calculate the CPU Time, Elapsed Time. 

e) To analyze the Memory Consumption of 

Indexing Techniques. 

f) To predict the efficient Indexing Technique 

V.       CONCLUSION 

 
The biomedical data warehouse plays a crucial role in 

order to perform important operations like protein 

identification, matching but challenge is large size of 

biomedical data warehouse as it contains RNA/DNA 

which encapsulate string of large length. Different 
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indexing techniques has been used and analyzed using 

different types of queries on different size of datasets in 

biomedical data warehouse in order to perform operation 

in efficient manner. 
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