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Abstract - There is a need to provide uninterrupted services of servers, networks and databases in the current organizational 
environment relying heavily on computing technologies. Database replication solutions can be used to increase reliability 
and availability of data. Database replication entails duplication of data from one master database server to one or more slave 
database servers. The project implements database replication system with one master database server and two slave 
database servers. It is proposed to use MariaDB database, an open source relational database for the project. The database 
Block Diagram replication system ensures slave database servers keep a replica of data of master servers which can be used 
to restore services in case master database server fails. However, restoring services using data of one of slave database 
servers require human intervention making it a time consuming process. Therefore, there is need to implement database 
replication system with automatic failover capabilities which ensures one of the slaves is promoted as master database in real 
time. This failover happens in real time and the process is transparent to user.   
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I. INTRODUCTION 
 
The project design consists of a single master and two 
slaves out of which one is promoted as master 
database if the master database fails[1]. Selection of 
slave for promotion as master database can be either 
through a predefined policy or by comparison of both 
slaves[2]. It is proposed to achieve automatic failover 
by monitoring master database for failure scenarios 
and writing necessary software programs to execute 
the failover process automatically. It is also proposed 
to implement replication manager solution of 
MariaDB database which achieves automatic failover 
of databases in replication set up. The project 
proposes to compare and validate software developed 
for automatic failover implementation with 
replication manager solution of MariaDB database.  
In the past few years, the database and network 
application technologies have developed with 
tremendous speed, and have become more 
independent from the underlying hardware platform 
on which they run. The relational database combines 
high availability features with sophisticated 
information security and consistency mechanism. All 
the fields such as Business, Science, education and 
others generate large amount of data. By the year 
2020, about 1.7megabyte of new information will be 
created every second for every human-being on the 
planet and also our digital universe of data will grow 
from 4.4 zeta bytes to around 44 zeta bytes or 44 
trillion gigabytes. Hence there is a need for a 
systematic and ease in storage and retrieval of these 
data. In many cases the data is produced or 
accessed/shared geographically, this gives rise to 
many design issues such as access permissions, 
consistency issues, security and single point 
failure[3]. Thus effective measures for easy storage 

and retrieval of data with low system downtime is 
necessary. One such effective measure is replication. 
Replication is a method/strategy where multiple 
copies of same data is stored at multiple sites. 
Replication has gained a lot of interest and 
importance because of the following facts: 
 Increased availability. 
 Increased performance. 
 Enhanced reliability. 
 Minimizes system downtime. 
By storing data at multiple sites, if a data site fails, 
we can continue to operate with the replicated data, 
thus increasing availability and fault tolerance. Fault 
tolerant architecture is used to minimize the failover 
delay time that is, the time taken to detect a master 
failure and to promote one of its slave as master and 
continue to provide services that the master was 
intended to provide. Replication has an overhead of 
maintaining consistency among multiple replicas 
when an application needs to process update requests. 
 
High availability relational databases will thus reduce 
system downtime and increase performance. 
 

 
Fig 1:Block Diagram 

 
1 .1 MariaDB Server 
MariaDB Server is a secure, highly available and 
scalable relational database server with a modern, 
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extensible architecture that fosters innovation. 
Combining familiar SQL interfaces with open 
extensibility, MariaDB supports innovation by 
providing a stable and configurable data tier to cover 
a breadth of use cases while combining familiar SQL 
interfaces with open extensibility[7].As referred in 
the fig1. 
 
II. RELATED WORKS 
 
In this section, we review the relevant earlier works. 
The work of “Implementation of Fault tolerant 
architecture for central data processing system in 
space center”IEEE 2014, deals with failover 
algorithm of CDPS to minimize the failover delay 
time, also the designed system overcomes system 
failure in manual and autonomous base. However, 
this work does not give any insights about memory 
and CPU utilization. The work of “DbHAaaS: 
Database High Availability as a Service” IEEE 2015, 
deals with a way to achieve high availability and 
recovery in cloud database management system 
running on virtual machine. This works lacks 
transparent failover and performance observations. 
The work of “Full Automated Continuous Integration 
and Testing Infrastructure for Maxscale and 
MariaDB” IEEE 2016, gives insights about the design 
and development of MariaDB Maxscale and 
MariaDB continuous integration (MDBCI) tool. This 
paper aims to provide solution for automating quality 
assurance and environment management for 
particular product - Maxscale, database proxy for the 

MariaDb. The drawback here is it that despite high 
level of robustness MDBCI is ten times slower than 
the vagrant based solution and also the performance 
benchmarks are not discussed. The work of “A 
Comparative Study of Relational Database and Key-
Value Database for Big Data Applications”2017, is 
that, this paper compares the performance between 
Redis as N0- SQL database and MariaDB as 
relational database based on the efficiency of the 
insert, update, delete and select transactions from 
various aspects on the same dataset[8]. From the 
experimental results of the comparison between Redis 
and MariaDB , we can show that NoSQL database 
does not get more performance than the relational 
database in every operation. Redis has disadvantage 
in regular querying and updating when applied in an 
extensive data. This paper will help us to choose a 
database that will be suitable for the real world 
applications because relational databases and NoSQL 
databases have different strengths and weakness. 
“Data Replication strategies in wide area distributed 
systems” focuses on effective data management using 
different replication protocols for different 
applications in different storage and content 
management systems. It also discusses about 
replication in storage area network and Internet[4]. A 
replication strategy that is suitable for a certain 
application or architecture may not be suitable for 
other. The drawback here is when the application 
requires strict consistency and has lots of update 
transactions, it reduces performance due to 
synchronization requirements[9]. 

 
III. ARCHITECTURE 

 

Fig2:  
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IV. PROPOSED SYSTEM 
 
The project proposes to develop a software for 
automatic failover implementation.  The failover 
mechanism is implemented on Mariadb database. The 
software monitors the master database constantly, and 
one of the slave is promoted as master at the original 
master failure. The project proposes to compare and 
validate software developed for automatic failover 
implementation with replication manager solution. 
Mariadb is advantageous over other database in terms 
of offering more and better storage engines and also 
can handle big data for large organizations and 
corporate users  
 
CONCLUSION 
 
In this survey paper we have studied about high 
availability of database, importance of replication and 
replication strategies, fault tolerance mechanism and 
failover techniques. We have also seen about the 
MariaDB database proxy-Maxscale and also 
compared the performance of relational database with 
No-SQL databases. The literature survey focused on 
fault tolerant mechanism, Always ahead processing  
 
 (AAP), roll forward mechanism etc. They have also 
focused on data loss and delay time. However, some 
essential system health parameters such as memory 
and CPU utilization along with monitoring master 
downtime and recovery are not discussed. In our next 

paper we will overcome the drawbacks by 
implementing database replication system with 
automatic failover and compare the system down 
time with the manual failover and Maxscale 
autonomous failover techniques. The database 
replication system will have a single master and two 
slaves, and when master fails, promotion of a slave as 
master is determined by a predefined policy or a slave 
with recent updated data as mentioned in the fig2. 
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