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ABSTRACT
ETL (Extraction-Transformation-Loading) process is responsible for extracting data from several sources, cleansing,
transforming, integrating and loading into a data warehouse. Extraction process accesses large amount of data by
executing several complex queries in source databases. These queries are repetitive and executed at regular interval
to refresh the data warehouse. Extraction of data from source must be completed in a certain time window; hence it
is necessary to optimize its execution time. In this paper, we delve into the optimization of queries by
recommending indices which reduces cost of the queries and improves performance of the queries.
Keywords: Extraction Transformation Loading, Data Warehouses, Query Optimizer, Business Intelligence,
Execution Plan of Query, Database Tuning, Query Tuning, Performance Tuning

I. INTRODUCTION
In the area of business intelligence, data warehouse
plays an important role. Designing and implementing a
data warehouse requires using different tools and
techniques to be used and applied to effective
implementation and maintenance of data warehouse.
The category of tools which are responsible for
extraction of data from several source systems, their
cleansing, transformation and inserting them into a data
warehouse are called ETL tools. Execution time of these
ETL process need to be optimized so that it can be
completed in specified time window [1].

which consumes large portion of the data warehouse
projects [6].
Data extraction process involves execution of complex
queries on the relational databases of operational source
systems having large amount of data. In this paper, we
propose the heuristic algorithm which works on certain
key parameters of the query such as tables accesses,
columns accesses, conditions applied on the columns,
and using statistics of tables and columns it determines
optimal index set to be built which generated better
execution plan and reduces the cost of query.

II. METHODS AND MATERIAL
The functionality of ETL tools involve prominent tasks
which include a) the identification and extraction of
relevant information from source systems b)
transformation and integration of information extracted
from several source systems into a common format c)
cleaning these data as per the database and business
rules d) loading quality assured data to the data
warehouse. The design and implementation of these
tasks in the ETL process is labor-intensive activity

Data warehouses have become integral part of decision
making process for the businesses. To provide enterprise
level view of data for analysis of different functions,
data from all the operational systems need to be cleaned,
transformed and integrated at enterprise level. There is
no de facto standard for architecture and construction of
data warehouses. However quality and completeness of
data coming from different heterogeneous sources play a
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major role in success of data warehouse along with
flexible and scalable architecture.
Enterprise database applications are often characterized
by a large volume of data and high demand with regard
to query response time and transaction throughput.
Beside investing in new powerful hardware, database
tuning plays an important role for fulfilling the
requirements. However, database tuning requires a
thorough knowledge about system internals, data
characteristics, applications and the query workload.
Among others index selection is a main tuning task. The
problem is to decide how queries can be supported by
creating indexes on certain columns [13].
The problem of low performance in data extraction of
ETL process in the data warehouse can be critical
because of the major impact in using the data from data
warehouse, the project can be compromised. In this case
there are several techniques that can be applied to reduce
queries’ execution time and to improve the performance
[12].

Reducing I/O
Locating some selected records from the large tables
based on the selection criteria is a common task of
extraction process. Deriving the result set efficiently
from the operational databases is often difficult due the
complex nature of the data and query. The simplest way
of evaluating a query is to do a full scan of the tables
and apply specified conditions which induces higher
disk I/O. The most commonly used indexing method is
the B-Tree which is very effective for on-line transaction
processing (OLTP). Almost every database product has
a version of this indexing method. As disk I/O operation
is time consuming database operation, focusing on the
efficiency of disk I/O is an effective means for
improving performance and scalability [10].
The task of improving performance of query and
building suitable indexes is done by database
administrator, according to his knowledge and expertise.
This is both subjective and quiet hard to achieve when
number of queries is very large [11]. Proposed algorithm
simplifies this task by recommending indexes which
result in better execution plan reducing I/O significantly.

The Index Recommending Heuristic Algorithm

Figure 1: Heuristic algorithm for index recommendation
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III. RESULTS AND DISCUSSION
The algorithm was tested on real-time large databases on different modules in real-application environment.
Examples of execution plan before putting recommended indexes in place and after creating are as below:

Figure: 2 : Original Execution Plan of Query – A

Figure-3: Execution plan of Query – A after creating recommended indexes
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Figure - 4 : Original Execution Plan of Query – B

Figure - 5 : Execution plan of Query – B after creating recommended indexes
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Figure - 6 : Comparative of Original Cost and Cost After Indexing

IV. CONCLUSION
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