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Abstract: - A database is an integrated collection of logically related records. It plays an important role in an 

area of computing when there is a lot of data and information need to be stored and retrieved. Today, 

databases are used in many disciplines such as business, education, general administration, medicine and many 

more. Research in database works have been advanced from file management system to data warehousing with 

the discussion on several issues such as database sharing, integration, conversion, access and integrity. In this 

paper, we propose a new method on doing database conversion by providing a single master database that can 

accept multiple databases of any type through the use of Java Database Connectivity (JDBC) and application 

program interface (API). The key contribution of this method is the ability to accept a single record, multiple 

records or the whole records of a database to be converted into any other database type. Thus, any existing 

form of database can be integrated and updated without the need to design new database system for coping 

with the new technology. In this way, the old or existing databases can be used for an unlimited lifetime and a 

broader scope of application domains. 
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1   Introduction 
In this information age, many people use computers to 

store and retrieve data. In networked environments, 

which provide people with massive amount of 

information, large storage for keeping information must 

exist to support such environments. Therefore, database 

systems becoming very important in everyday life. Most 

people do not realize that they are interacting with 

database systems when dealing with computers. The 

systems include digital libraries, online bank 

transactions or internet browsing. According to 

McFadden et al. [1], a database system is an integrated 

collection of logically related records or files 

consolidated into a common pool that provides data for 

one or multiple uses. In addition, a database system is a 

way of organizing information on a computer that is 

implemented by a set of computer program.   

   Database Management System (DBMS) is a set of 

software that is used to define, store, manipulate and 

control data in the database. Today, most businesses use 

DBMS. In fact, the business may use more than one 

database of the same or different types when performing 

some tasks. In a certain case, an end user needs a 

specific data from all the databases that requires time 

and effort for obtaining the data. So far, there are many 

database tools available for data merging and 

conversion. However, most of them require the 

complete table to be merged or converted [5-9]. Data 

access in a heterogeneous environment can be 

performed through application program interface (API) 

[2] such as Open Database Connectivity (ODBC) [3] or 

Java Database Connectivity (JDBC) [4].  

  Recently, users usually depend on database 

management when dealing with many database 

applications in the same organization, especially when 

those database applications are implemented at different 

time to perform specific tasks. A specific driver is 

needed to configure a connection for each database 

application. The end user needs more time and effort to 

retrieve a particular data from more than one database 

applications and sometimes it is hard to retrieve the 

precise data. Lacking of the flexibilities in handling such 

transactions lead to this research. 

   This paper proposes a design of a prototype 

architecture for providing flexibilities in database 

conversion. In addition to handling a whole table of a 

database, it is also possible to select part of the database 

to be converted into another database type. The 

prototype will consist of a master database that will 

import any table attributes. Furthermore, data can be 

imported from multiples databases of similar or different 

types. In this way, a user can perform specific task that 

will save time of analyzing as well as designing a new 

database system. On top of that, it will allow specific 
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data from different types of the existing database to be 

imported and restructured automatically. With this 

centralized management, database access and integrity 

can be performed properly and automatically. Thus, 

more time and effort will be saved for analyzing, 

designing new database and performing data entry. 

     This paper is organized as follows: Section 2 

discusses on the related work of issues on databases, 

their revolution and data manipulation. Section 3 

presents the comparative study on database conversion 

tools and techniques. Section 4 illustrates the propose 

architecture, before the concluding remarks in Section 5.   

 

2   Database 
Databases are used to store, retrieve and manipulate data 

in many organizations. Database technology is used by 

individual (on personal computer) or group (on network 

for centralized or distributed system). The word “data” 

can be defined as facts that could be recorded and stored 

on a computer [10]. It can be processed to become 

information which is more convenient and suitable for 

communication, interpretation or processing by the end 

users. Moreover, data can also represent facts 

concerning people, places, events, objects or concepts. 

When data is grouped together and organized in a 

formalize manner, it can be called a database [1]. A 

database management involves both defining structures 

for storing information and providing mechanisms for 

manipulating the information [11]. There are many 

different types of DBMS, ranging from small systems 

that run on personal computers to large systems that run 

on mainframes.  

 

2.1 Structures  
Data within a database system is complex and needs to 

be modeled to gain better understandings [12]. Data 

model is easier to work with as compared to low level 

data such as bits, numbers and strings. Data model is a 

method to describe data objects, relationship between 

data and consistency constraints by collection of 

conceptual tools. Its conceptual description of problem 

space is used in database design to express the model in 

term of entities, attributes, domains, and relationships. 

Thus, there is a need to have a basic architecture to build 

a model [12]. It helps users to view the data in term of 

its physical item, its usage and its relation among items. 

This will affect the output without the need to reuse the 

output value. 

   A databases management system (DBMS) architecture 

concerns on describing the location of all pieces of 

information that make up the database application [11]. 

In fact, it is suggested by the American National 

Standards Institute/Standards Planning and 

Requirements Committee (ANSI/SPARC) [13] to have 

three-level architecture model for data viewing. Figure 1 

shows interaction of those levels; external, conceptual, 

and internal. 

 

 
Figure 1. three level ANSI/SPARC architecture [13] 

 

Details of the models are as follows: 

 External - individual user view:  Number of external 

schema or user view in terms of real world such as 

students, lectures, invoices, and etc.  

 Conceptual - community user view: this level is 

known as bridging the gap between internal and 

external levels. Thus, the conceptual scheme hides 

the details of the physical storage structure and 

concentrates on describing the entities, relation and 

constraints. 

 Internal - physical or storage view: this level 

concentrates on the way of how data is stored on 

physical database or focuses on the database 

structure. 

 

2.2 Revolution  
In the early invention of a computer, there was no 

database. It was introduced in the late 1960s and the file 

management system is the predecessor of database [10]. 

The file management system (FMS) was also known as 

flat file database because the data stored in a single large 

file with interface between data files and programs. Data 

access is performed through sequential access methods. 

There were several disadvantages that include long time 

data searching process with the concept of indexing, 

data duplication and high maintenance costs. All these 

drawbacks led to the introduction of the hierarchical 

database system that was developed largely to manage 

data structure due to the difficulty in implementing the 

flat files and the increase demand in using the database 

systems [1]. The IBM created the first DBMS called 
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information Management System (IMS) in the 1970s 

[11]. Its disadvantage lies on the restoration of the whole 

system when there is any modification. 

   From the hierarchical DBMS, many-to-many 

relationship was introduced and expanded to become a 

network data model. It represents more complex data 

relationship that could be modeled with hierarchical 

structure [11]. Later, the network and hierarchical 

system were improved by E.F. Codd (Edgar Frank 

Codd) in defining the relational model for databases and 

non-procedure data query [12]. The relational database 

allows data structures, storage and retrieval operations, 

and integrity constraints that organized data in tables 

and records with many fields or attributes. The system 

have became the database standard. 

   In 1985, Object-Oriented DBMS (OODBMS) was 

developed by introducing new methods of data 

organization with the goal to define object that could be 

reused in different programs for time saving and error 

reduction.  It provides persistent storage for objects as 

well as query language, indexing, transaction support 

with rollback and commit [14].  

 

2.3 Data Manipulation 
Data manipulation across multiple heterogeneous 

databases can be performed through application program 

interface (API) with standardized connectivity (e.g. 

ODBC, OLE DB, and JDBC). JDBC is an independent 

platform that provides Java databases applications and a 

database to manipulate data via method calls for built-in 

and query statement [15]. Figure 2 illustrates the JDBC 

architecture.  

 

 
Figure 2. JDBC Architecture [4] 

 

   Much research has been undertaken to deal with 

multiple databases that include data integrity and 

conversion. In dealing with database integrity, validation 

and referential integrity are two most important 

elements for correct and reliable results. The validation 

usually involves complex and huge modern database 

applications that require powerful services for 

controlling the semantic correctness of data [16]. The 

database system itself is responsible to protect the 

database against incorrect data that is not expressed in 

the real world data or business rules [17]. In dealing 

with more databases, the link between two tables must 

be verified for the referential integrity. It is to ensure 

that references between data are really valid and intact 

[18]. As stated by Blaha [18], the referential integrity 

helps to improve data quality, faster development, fewer 

bugs and data consistency across applications.  

   In dealing with the database technique, many research 

works concern on four common issues that include 

migration, conversion, integration and merging. 

Database migration usually involves upgrading the 

database or system software. It is possible to be 

achieved through method migration and data migration 

[19]. According to Meier [20], there are three migration 

strategies in commercial products. The strategies are 

data and code conversion, language transformation and 

data propagation between two database management 

systems.  In data migration, the source data will be 

captured, followed by creating a relational database 

model, and the source data migration [21].  For database 

conversion, the focus is on converting data item values 

from one database to another database to improve 

productivity and flexibility [22]. Usually, the conversion 

also involves vendor to vendor for improving systems 

performance as well as getting more storage and 

applying new features of the provided products.  Thus, 

there is a constraint on schema-equivalence for the first 

database (source) and second database (destination).  

   In database integration, a vital issue is data 

interoperability for the development of new information 

systems. The whole processing involves the existing 

data rather than data entering from different databases 

[23]. The focus is on data sharing across multiple 

databases.  There are two approaches to database 

integration that consist of data warehouse approach and 

federated database approach. The data warehouse 

approach emphasizes on data translation while the 

federated approach emphasizes on query translation 

[24]. The warehouse approach   transforms data from 

diverse sources (distributed databases) into a local 

warehouse that will execute all queries and operations 

on the local data warehouse rather than the distributed 

places of source. This approach overcomes several 

problems including slow response times and network 

bottlenecks as well as improving the query efficiency 

because it can be performed locally [24]. As for 

federated database approach, it uses middleware that 

works at the runtime to translate user query on a single 

federated schema into queries in local schemas [23]. To 

conclude, database integration is a collection of 
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databases that are treated as one entity and viewed 

through a single user interface. 

   For database merging, large databases from various 

analysis functions usually gathered together to see their 

information relation between different databases. 

Therefore, managers and decision makers can select data 

from any databases and inspect multiple result lists [25]. 

In the merging process, both overlapping (e.g. usually 

names of individuals) and non-overlapping information 

are compared and combined [26]. However, the aim is 

to gather as much information as possible from multiple 

databases about a given targeted data.   

 

3   Comparative Study 
   This section discusses comparative studies on database 

conversion tools and techniques in database 

management systems. 

 

3.1 Database Conversion tools  
   Studies on eight selected database tools are conducted 

to analyze how database has been converted, migrated or 

merged by the tools. All of these tools are available 

online and they can be downloaded and tested. Table 1 

depicts the comparison between the tools. 

 
Table 1. A Comparative Study on Database Conversion Tools 

 
 

   Full convert enterprise tool, developed by Spectral 

Core is to do full conversion of sophisticated database. 

The old version of database is transformed into a new 

version [5]. The software has greatly reduced the time 

and effort required to convert the data. Another tool by 

the same company, Data Sync, has different approach by 

finding the differences in database tables and later, helps 

to synchronize these tables [6].  Other company, SwisQL 

[7], developed   a complete data migration tool that 

helps the migration and transfer of database schemas 

and data across leading databases such as Oracle, IBM 

DB2, MS-SQL Server, Sybase, SAP DB, MySQL, 

PostgreSQL and MS Access. During the migration 

process, the user can change the table structure and the 

content of table. However, the migration is limited to a 

single database as a source [21]. 

   Altova, a creator of XMLSpy  and other leading XML, 

database, and UML tools, has developed a tool called 

DatabaseSpy 2010 for easily compare and merge 

contents of database tables [27]. It can do migration on 

the structure of existing database tables from one 

database type to another. It also supports multiple 

database types and automatically adapts its database 

structure conversion functionality to many database 

types including Microsoft® SQL Server® 2008, IBM 

DB2 for iSeries® v5.4, 6.1, Oracle® 11g and  

MySQL®5. Other company, Donald Fish Data 

Management, provides database merges service that 

combines records from two or more lists into one 

relational database or flat file. When the same record 

occurs in more than one list, similar to duplication 

elimination, the multiple records are merged into one 

record [28]. The Database Converter [5] and Pro Data 

Doctor [9] convert full database. The former tool 

concerns on records within MSSQL-MySQL, MySQL-

MSSQL, MSSQL-MS Acces and MySQL-MSSQL, 

while the latter tool runs on windows operating system 

for MSSQL-MySQL database converter, MySQL-

MSSQL database converter and MS Access-MySQL. 

Other tool, Dbconvert Line, performs database migration 

tools with specialization on cross-database migration 

between multiple databases [30]. 

 

3.2   Techniques in Database Manipulation  
As data in the database has to be updated overtime, it 

requires more storage and processing power. The fast 

growing technology offers these requirements to be 

fulfilled and appropriate techniques must be used. Table 

2 depicts the most popular techniques such as migration, 

conversion, integration and merging with the methods 

used by the researchers. 
 

Table 2. Comparison between database techniques 
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   It can be summarized that in database conversion 

between different database types, the conversion process 

involves the whole database schema from one database 

type to another. For database migration, most of the 

processes are about migrating the current database to a 

new version. Sometimes, the migration process involves 

data conversion between data types and database 

constraints. In all cases, they require the same structure 

of database to do the migration. In database integration, 

combining different databases to one unit database is 

limited to the same database schema. In other words, the 

copy and transfer of data is onto one physical unit.  

 

4   System Architecture 
This study proposes a design of new prototype 

architecture on a database conversion with flexibilities 

and automatic restructuring. It will allow users to select 

some or all attributes and entities from different 

databases from a single database. This prototype will 

construct a master database automatically dependent on 

the user’s request from the existing databases. Figure 3 

illustrates the system architecture. 

 

 
Figure 3. System architecture for flexible conversion 

 

   The system architecture is the conceptual design of six 

important components. The components are as follows:  

1) User: User in this project is responsible about 

browsing the databases and selects the attributes or 

entities from different databases which require 

designing new database based on the previous 

databases. 

2) JDBC: The way to access the database and 

manipulate data from any platform.  

3) Database Conversion: The process of converting 

data. It is the most important practical components 

of this architecture, which is carried out 

automatically by the system. Therefore, the process 

for confirming, maintaining relationships and 

constraints as well as checking the validation of data 

between entities in the database are automatic. The 

validation is based on what the user has made in the 

selection of columns and tables for designing a new 

database. There are five elements to perform the 

database conversation process successfully. The 

elements are data validation, referential integrity, 

constraints, database conversion, and verification. 

4) Graphical User Interface: Graphical user interface 

(GUI) is the platform for interaction with the user in 

order to display the databases. It is a way to access 

the databases as well as to do automatic design of a 

new database based on the user's selection.  

5) Single or Multiple Databases : Single or multiple 

databases which are already existed in the 

organization in the form of similar or different types 

(known as the source databases). The end-user can 

select tables and columns from these databases. 

Therefore, the data transfer is performed after a new 

database is designed by the program. 

6) Master Database: Master database is the new 

database  (target database) which is designed 

automatically by the  program based on the previous 

databases. 

 

5   Conclusion 
In this paper, we have presented a comparative study on 

database conversion tools and techniques in database 

management. All the database conversion tools provide 

data sharing, migration and merging within the existing 

table with similar attributes. Therefore, we propose a 

new system architecture for database conversion which 

provides flexibilities in the record length and number of 

attributes within a table. In addition, JDBC connectivity 

will be used for an open platform. With such approach, 

data sharing, conversion, migration and integration 

could possibly be achieved. The added feature of 

automatic restructuring would ease users to upgrade and 

expand their existing database system without the need 

to incur cost in developing a new database system to 

cope with the current demand of database management 

and advances in computer technology. 
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