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Abstract: The comparison of different database which are booming out there in the market nowadays out of
which Oracle, My SQL and SQL Server are being compared based on different database performance
parameters. Performance usually degrades with the time phase as with the advancement of technology day to
day several methodologies are being adopted to resolve this issue as for user using these database is only
concerned about the query fetched and response quickly irrespective of any internal resource allocation or
overload of the system which plays important role in degradation of performance of any database.
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l. Introduction

Database is collection of data in a meaningful way. There are various database out there in market such as
Microsoft SQL Server, Oracle, MySQL. Largest vendor out in market are No. 1 Oracle and No. 2, IBM. 3.
Microsoft Performance from user point is response time i.e. how quickly the system response to user query and
from System point it is capacity to handle the given workload .Due to over use of system resources with more
and more workload than the system capacity the performance problem arises. As the performance is usually
degrades with the time hence fixing the performance problem is what known as tuning. The main goal is to use
effectively the system resource.

In general, the cost of database management is increasingly associated with database administrators [1]. So
autonomic computing systems and autonomic DBMSs are proposed [3][4]. It is very complex database tuning
considerations affect the performance of random parameters such as Security, Cost, Performance, Scalability,
Ease of maintenance and administration, Reliability, Ganek and Corbi [7] introduced the need to autonomic
computing and presented four fundamental features of future autonomic computing such as self-configuring,
self- healing, Self-optimizing, and self-protecting.

I1. Performance area
There are prime four areas where problem can occurs-[14]
1-OS and hardware,
2-Design,
3-Databse,
4-Application

I11. Types of problems

Types of problems that you might see Performance problems tend to fall into two broad categories: [15]
Those that affect the entire system and those that only affects a part of it, such as a particular application or SQL
statement. During the course of investigation, a problem of one type might turn into the other, and vice versa.
For example, the root cause of an overall system slow-down might be a single statement, or a system-wide
problem might first be seen only in a particular area.
There are four common types of bottlenecks, each of which is discussed in detail below:
1-Disk,
2-CPU,
3-Memory,
4- ‘Lazy system’

V. Performance Tuning
As the performance of system decreases along with that most systems will respond to increased load .Ability of
system to accept higher load is called scalability and synonymous to performance tuning is to handle a higher
load . [2]
Systematic tuning steps are follows:
1- Inspect the problem and calculate the numeric values that categorize acceptable behavior.
2- Before modification, measure the performance of the system.
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3- Identify the part of the system which is critical for improving the system performance. This is known
as bottleneck.
4- Modify that part of the system in order to remove the bottleneck

V. System Performance Designing and Developing
These are follows [13]:
1. Excellent system performance begins with design and it continues throughout the life of system.
2. During the initial design phase carefully consider performance issues so that one can tune the system more
easily during production.
3. Any performance increases is achieved by adding hardware which need to be considered a short-term relief to
an immediate problem. Due to the demand and load rates on the application continue to grow there is a
probability that same problem is likely occurring soon.
4. In fact additional hardware does not improve the system’s performance at all. No matter how much extra
hardware is allocated poorly designed systems perform poorly.
5. For long-term, it is more valuable to increase the efficiency of application in terms of the number of physical
resources used for each transaction.

V1. Performance features

The following is the features used for upgrading the performance present in latest version of Oracle 12¢c, My
SQL 5.7, SQL server 2014 at present 2015.

Sno |Oracle My Sql SQL server

1 Automatic workload | Performance dashboard |Buffer pool
repository (AWR) extensions

2 Automatic database |Top performance reports | Resource
diagnostic monitor governor
(ADDM)
SQL tuning advisor Query results view Lock priorities

4 SQL access advisor Visual explain Clustered column

store indexes

5 End to end In-memory OLTP
application tracing

6 Server-generated Delayed
alerts transactions

7 Database Cardinality
performance page estimation

VII. MANUAL TUNING OR AUTOMATIC TUNING
Performance Tuning is the process of improving the system performance i.e. proper allocation of the system
resources. The purpose for tuning is to decrease resource usage or to min the completion time for an operation to
complete [12]. Either way, the main aim is to improve the effective use of a particular resource. The Figurel
depicts the entire working schedule of the SQL Tuning Advisor [9].
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Figure 1: SQL Tuning in Oracle Database 10g

IJETCAS 15-683; © 2015, IJETCAS All Rights Reserved Page 100



Sagar Tokas et al., International Journal of Emerging Technologies in Computational and Applied Sciences, 14(2), September-November,
2015, pp. 99-102

In 10g: The Figure 1[9] depicts the Automatic workload Repository (AWR) which is capable of collecting,
processing and maintaining performance statistics for the database. The Automatic Database Diagnostic Monitor
(ADDM) is capable of analyzing the AWR data on day to day basis then identifies the root causes of
performance problems, gives recommendations for correcting any problems and identifies non-problem areas of
the system. It is important to realize that tuning is an repeated process and fixing one problem can cause the
bottleneck to transfer to another part of the system.

In Oracle contains an automatic mechanism for performance tuning. This is depicted in the Figure 2[10] as
follows:
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Figure 2: Automatic SQL Tuning in Oracle 11g

In order to resolves the problem that is encountered by the earlier versions of Oracle. Tuning is divided into two
main types [11]:

1. Proactive Monitoring: Proactive monitoring usually encounter on a day to day scheduled interval where
several performance statistics are examined to figure out whether the system behavior and resource usage has
changed. Monitoring does not consider as result of configuration changes to the system unless the monitoring
encounter a serious problem that is generating.

2. Bottleneck Elimination- Tuning usually indicates fixing a performance problem. It should consider as part of
the life cycle of an application i.e. analysis, design, coding, production, and maintenance stages. Until the
database is in production the tuning phase is left. At that time, tuning converts into a reactive process where the
most important bottleneck is identified and fixed.

VIII. Analysis
The analysis is considered on the basis of different databases and based on this parameters, the analysis table is
depicted below:

Factors Oracle My SOL SQL server

Security Less Less More

Cost More Less Less
Performance More Less Less
Scalability More Less Less

Ease of Less Less More
maintenance and

administration

Reliability More Less Less

XI. Recommendations
A performance problem may be recognized when systems is working slow. This occurs due to high system
loading i.e. the system resources are used more that its usage causing some part of the system to reach a limit in
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its ability to respond. This limit within the system is known as a bottleneck. A number of techniques are used to
improve performance of the system.

Automation database helps any enterprise better manage their database operations by reducing response time as
well as the overall time taken in database management. Automation works well with any SQL database from the
leading vendors like Oracle, MS SQL, and Sequel server. Unlike other automation solutions no as such
significant training is required. It is very simple to operate, easy to use yet powerful and it can automate any
task. [9]

When the performance of the system degrades due to over consumption of resources in that case buying the
additional hardware is just temporary solution .Important is to find the root cause and eliminate the bottleneck
i.e. the database design should be optimal, there should be proper allocation of system resources and there
should be proper memory allocation.

XI1. Conclusion
All these three database are effective and efficient in one or the other way as analyzed, out of them which
database need to be implement depends upon on personal choice i.e. for small organization My SQL is suitable
where as for big Organization Oracle and SQL server.

References

[1] Gaozheng Zhang, Mengdong Chen,Lianzhong Liu,”A Model for Application-Oriented Database Performance Tuning
“Information Science and Service Science and Data Mining (ISSDM), 6th International Conference on New Trends,23-25 Oct.
2012.

[2] Aditya SHASTRI, Ranjit BISWAS, Hitesh KUMAR SHARMA,” Architecture of Automated Database Tuning Using SGA
Parameters “,Database Systems Journal, Volume 3, issue 1, 2012, pp. 3-10.

[3] S. Elnaffar, W. Pawley, D. Benoit, and P. Martin, “Today’s DBMSs: How Autonomic are They?”, Proceedings of the 14th
DEXA Workshop, Prague, 2003, pp. 651-654.

[4] A. G. Ganek ,T. A. Corbi, “The Dawning of the Autonomic Computing Era”, IBM Systems Journal, Vol. 42,No. 1, 2003, pp. 5-
18.

[5] P.S.Yu, M.S.Chen, H.U.Heiss, S. H. Lee, “On Workload Characterization of Relational Database Environments”, IEEE
Transactions on Software Engineering”, Vol. 18, No. 4, 1992, pp.347-355.

[6] V. Singhal, A. J. Smith, “Analysis of Locking Behavior in Three Real Database Systems”, The VLDB Journal, Vol.6,No. 1,
1997, pp. 40-52.

[7] Ganek, A.G, Corbi, T.A,”The dawning of the autonomic computing era”, IBM Systems Journal, 2003, pp.5-1

[8] Prof. Roseline Mary. R, Amlanjyoti Saikia, Dhondup Dolma, Sherin Joy,” International Journal of Advanced Research in
Computer and Communication Engineering Vol. 4, Issue 3, March 2015

[9] B. Dageville, D. Das, K. Dias, K. Yagoub, M. Zait, M. Ziauddin, “Automatic SQL Tuning in Oracle 10g,” in VLDB pp 1098-
1109, 2004.

[10] Peter Belknap, Sergey Koltakov, Jack Raitto, “DBA’s New Best Friend: Advanced SQL Tuning Features of Oracle Databases
11g”, International Association of Scientific Innovation and Research (IASIR), Nov 3,2013.

[11] Oracle Corporation, “Oracle Database Performance Tuning Guide 11g Release 2(11.2)”, Jun 4, 2014.

[12] Preeti Singh Bhadoria , Ayushi Chhabra, Sanjay Ojha ,”SQL PERFORMANCE TUNING IN ORACLE 10g AND 11g”, pp. 13-
16, International journal of software and web sciences (IJSWS), 2014 .

[13] https://docs.oracle.com/database/121/TGDBA/toc.htm

[14] http://www.slideshare.net/myonlineitcourses/database-performance-tuning-introduction

[15] Steve Rees “Best practices Tuning and monitoring database system performance “Staff Software Engineer at IBM India
Software Labs, July 30, 2013.

[16] Youssef Bassil LACSC, “A Comparative Study on the Performance of the Top DBMS Systems “,Journal of Computer Science &

Research (JCSCR), Vol. 1, No. 1, Pages. 20-31, February 2012.

XI11. Acknowledgements
This paper is a collective effort of a number of people who are responsible in bringing out this paper in its current form. | would first of all
like to extend my gratitude the entire management at CDAC Noida for supporting and providing me with the opportunity to utilize such a
platform. | would also like to thank all the respective faculty members, my friends and family members for their constant support and
guidance.

IJETCAS 15-683; © 2015, IJETCAS All Rights Reserved Page 102


https://docs.oracle.com/database/121/TGDBA/toc.htm
http://www.slideshare.net/myonlineitcourses/database-performance-tuning-introduction

