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Abstract 

 

Today’s IT Sector needs the efficient tool to handle,manage andstore the data. Since information becoming 

a most valuable asset for any organizations.Many organization needs a better and reliable solution for 

migrating the data efficiently especially in heterogeneous database environment. The objective of article to 

design a framework called “The Database Replication Framework”. It provides an efficient way to handle 

and migrate the data between different databases. The proposed framework focus on the individuals and the 

organizations to save their time for creating and converting  a new table of data even though it already 

exists in another database in the same environment. The system is evaluated with scalability test. 
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1. Introduction 
 

Data has been stored in files or databases and is consumed by many organizations in order to support 

business processes. When the organizations starts to expand, its database has to expand. So they have to 

switch over to most efficient database where the data migration is mandatory. Hence this framework is 

intended to perform the database table conversion for more than one database using java as an environment. 

This framework will helps to migrate the data between various relational databases. It can also be used by 

the organizations that faces data import, export and migration problem since it is time consuming and 

tedious. The framework will take care of the conversion of the database tables from source database to 

destination database. This system will take a source database in one format from the user and it will convert 

it into another format as specified by the user. 

 

 The Existing System is designed to convert one database to another but the conversion is 

possible for only one database. There are some tools available in the market where the conversion is 

possible for more than one database but the conversion process is very tedious and time consuming. This is 

where this framework comes handy.  The system will take a source database in one format from the user 

and it will convert it into another format as specified by the user.To give a proper insight to this framework 

we consider MS ACCESS, SQL SERVER and ORACLE as our databases. It is possible to convert a table 

of data from Access to SQL Server, Oracle and vice-versa is also possible and all the conversions will takes 

place in the same environment. The methodology further expanded to any source database and destination 

database.This frame work is more portable and robust since we develop it in Java [1-6]. 
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2. Overview 
  

 The concepts of data base replication is based on the number of factors and is explained in [7]. 

There are so many database conversion tools are exists in this trend but they are not light weight and 

allocates more resources and are described in [8]. It focus only on the conversion process not on the 

portability. The following tools are taken into account to overcome the drawbacks of the existing systems. 

 

2.1 StarQuest’s 
 

SQDR -It provides real-time database replication and change data capture for heterogeneous environments, 

ensuring 24×7 access to your valuable data assets and real-time information sharing across your platforms, 

databases and applications [9]. 

• Data stores for ecommerce 

• Real-time process control 

• Data warehouse development 

• Physical inventory data capture 

• Data mining and analysis 

• Call center activity reporting 

• Host migration 

• Data ecosystem development 

• Database change auditing 

 

2.2 SymmetricDS 

 

It is open source software for both file and database synchronization with support for multi-master 

replication, filtered synchronization, and transformation across the network in a heterogeneous 

environment. It supports multiple subscribers with one direction or bi-directional, asynchronous data 

replication. It uses web and database technologies to replicate data as a scheduled or near real-time 

operation. The software was designed to scale for a large number of nodes, work across low-bandwidth 

connections, and withstand periods of network outage. It works with most operating systems, file systems, 

and databases, including Oracle, MySQL, MariaDB, PostgreSQL, MS SQL Server (including Azure), IBM 

DB2, H2, HSQLDB, Derby, Firebird, Interbase, Informix, Greenplum, SQLite (including Android), Sybase 

ASE, and Sybase ASA (SQL Anywhere) databases [10]. 

 

2.3 Attunity 
 

Replicate loads your data efficiently across all major database, data warehouse and Hadoop platforms.  Our 

intuitive user interface, automation and change data capture (CDC) technology accelerate your enterprise 

journey to real-time analytical insights [11]. 

 

2.4 MicrotecCopyCat 
 

Provide solutions for database replication. Replication can be useful for many different applications: full or 

partial data sharing across sites, database mirroring and offline data-entry with periodic synchronization. It 

offers several software packages that embed our powerful and robust replication engine CopyCat [12]: 

 

• CopyCat Developer: a Delphi development library enabling you to embed replication in your own 

applications, thus giving you full flexibility over the replication process. 

• CopyCat LiveMirror: a database mirroring tool making it easy to setup an up-to-the-minute offsite 

backup of your database for failover and disaster recovery: the simplest way to setup a high-

availability system for your data! 
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3. Research Challenges 
 

The “Database Replication Framework for Heterogeneous Database” may be upgraded to convert the 

records along with its constraints. This framework may also be extended to do the conversion for all the 

different categories of relational databases. It may also handle null values in the integer datatype. It is 

possible to convert the entire database with all its tables at a stretch. 

 

• The Existing System is focused to convert one database to another, but conversion is only possible 

for one database. 

• In the Existing System the conversion is tedious 

•  Alignment problem will occur when we convert bulk amount of data. 

• There is also a chance to lose our data while we convert the records 

 

• In the Proposed System, Conversion is possible for more than one database.  

• All conversions will takes place in same environment 

• This GUI Application is based on the concept of swing which handles database concepts of 

Select,Update,Insert and Delete options 

• In this project we can easily select the table rows with a single click of mouse. 

 

4. Proposed Framework 
 

The following figure 1 shows the architecture of the proposed framework for database conversion. Which 

has different modules to achieve the designated framework. The architecture explains the working 

principles of the framework 

 

 

 
 

Fig. 1 Database conversion framework 

 

There are 3 Modules in in the framework 

: 

 MS ACCESS to ORACLE, SQL SERVER conversion and vice versa  

 ORACLE to MS ACCESS,SQL SERVER conversion and vice versa 

 SQL SERVER to ORACLE ,MS ACCESS conversion and vice versa 

 

Different datatypes can be handled easily by mapping the closest type of the destination database to 

maintain the data integrity shown in the table 1. In this framework we can easily select the table rows with 
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a single click of mouse. It is easy and efficient, without any manual effort we can also check whether the 

data has been converted or not. Another important feature in this framework is that the query wizard. The 

user may write a query for the source database on the query wizard, the output of the query will also be 

treated and converted as one table in the target database. During conversion the user can also select the 

desired domains and tuples.To convert a table of data to another database the following processes are 

involved  

 

 Connect all the 3 databases 

 Get the Column name, Column Data type of the source database table. 

 Map the corresponding data type to SQL equivalent data  type 

 Form a Query for 

 Table Creation 

 Insertion             

 Update 

 Deletion 

 Using that query statements, execute the operation based on the queries 

 

 Oracle to access module is the idea to convert oracle tables into access. By using Connection, 

Driver Manager, ResultSet and Statement classes we achieve this module. The main work of this module is 

identifying the data type of Oracle and to convert the data type which is suitable format in access.Access to 

Oracle is also the same principle as in oracle to access module 

 The scope of this framework is to perform the database table conversion for more than one 

database using java as an environment. The java program will take care of the conversion of the database 

tables from source database to destination database. The system can easily allow the user to select the table 

rows with a single click of mouse. 

 

 The design is done considering user convenience. The framework design is simple. It consists of 

rich interfaces to initiate and monitor the conversion process.  The user does not need to have prior 

knowledge to run the application except the user needs to know the authentication for the databases. The 

framework also provides a protection mechanism which enables the entire system as a well-protected one 

from the unauthorized users. It provides high security for system, data and the conversion process. 

  

Table 1.  Data type mapping between various databases 

 

     Access Oracle SQLServer 

Text Varchar2 Varchar 

Memo Clob nVarchar(max) 

Byte Number(3) Tinyint 

Currency Number(15,4) Money 

Date/Time date datetime 

Number Number(16) Integer 
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Fig. 2 Conversion process 

 

The conversion process takes the following operations to convert one data base into another database 

shown in the figure 2 

1: Connect the source and target database by using Connection, Statement, Resultset classes. 

2: Get the source and target database name, and all connection related information from the user as 

input. 

3: Get the datatypes, scale and precision values of the source database table. 

4: Map the relevant target database datatype with source database datatype. 

5: Form a necessary queries with mapped datatype based on target database. 

6: Execute those queries in the target database. 

 

5. Results and Analysis 
 

The framework is implemented with java as a standalone application. It is tested with different databases 

with different set of records. Initially source and destination connections are tested and then actual data 

migration is done by mapping the rules which includes mapping of various data types. Once migration is 

complete the status report is displayed which shows if data has been migrated successfully, failed or 

pending. The framework supports the following features 

 

• query wizard for executing query 

• alignment problem may not persists even if we transfer bulk amount of data. 

• data loss is prevented. 

• platform independent 

The entire system is evaluated in different situations in-terms of number of records and 

conversions given in the figure 3. The following figures 4 shows that consistency of the framework in 

different occasions 
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Fig. 3 Database Replication framework 

 

 
Fig 4 a) Access to SQL Server conversion 

 

 
Fig 4 b) Access to Oracle conversion 
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Fig 4 c) SQL Server to Oracle conversion 

6. Conclusion 
 

This “Database Replication Framework” is aimed at making the conversion of an MS access 

database to Oracle database and an SQL server and vice versa. The objective of this article is achieved by 

the designing it as a standalone application or a tool. The important feature of this framework is its size. 

Since the size of the framework is very small it’s very easy to deploy in any environment. The efficiency of 

the system is very high and can be achieved without any manual effort and a technical knowledge. The 

future of this work is designing a web enabled system and also designing a cross platform conversion tool. 
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