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Abstract---In this paper, based on the research of the existing heterogeneous database integration systems, according to the data 
exchange and sharing needs of enterprise heterogeneous databases, a framework for heterogeneous database integration system 
is proposed and designed, and the key technologies of the system implementation process are also described in detail. The system 
provides a heterogeneous data sharing and integration middle platform to achieve transparent operation and seamless 
integration of the heterogeneous data. 
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I. INTRODUCTION 

Data integration is defined as the technique to integrate or collect data from different sources and merge them at one place and 
finally gives a virtual view to the users. Integration of multiple information systems aims at combining selected systems so that they 
form a unified new whole and give users the illusion of interacting with one single information system. Integration of information 
systems seems to be necessary in today’s world to meet business and consumers needs. There are two reasons for integration: 
primarily, in a given set of information systems, an integrated view could be created to enable information access and reuse through 
a single access point. Secondarily, towards a particular information need, data from different information systems is accumulated to 
gain a more comprehensive basis towards the required need.  
There are so many applications that are benefited from integration. In the area of Business Intelligence integrated information can be 
used for querying and reporting on business activities. In customer relationship management (CRM), integrated information on 
individual customers, business environment trends, and current sales can be used to improve customer. Enterprise Information 
Portals (EIP) present integrated company information as personalized web sites and represent single information access points 
primarily for employees, but also for customers, business partners, and the public. Lastly, in the area of E-Commerce and E-
Business, an integrated information system acts as a facilitator as well as an enabler towards business transactions and services over 
computer networks. It is the process of combining data that is residing in different sources and providing users with a unified view 
of these data. The process involves standardization of data definition by using a common conceptual schema across a collection of 
data sources. Integrated data will be consistent and logically compatible in different systems or databases, and can use across time 
and users. 

II. LITERATURE REVIEW 

 Data integration is relevant to a number of applications including enterprise information integration, medical information 
management, geographical information systems, and e-Commerce applications. Based on the architecture, there are two different 
kinds of systems: central data integration systems  and peer-to-peer data integration systems . A central data integration system 
usually has a global schema, which provides the user with a uniform interface to access information stored in the data sources. In 
contrast, in a peer-to-peer data integration system, there are no global points of control on the data sources (or peers). Instead, any 
peer can accept user queries for the information distributed in the whole system. The two most important approaches for building a 
data integration system are Global-as-View  and local-as-View. In the Global-as-View approach, every entity in the global schema 
is associated with a view over the source local schema. Therefore querying strategies are simple, but the evolution of the local 
source schemas is not easily supported. On the contrary, the local-as-View approach permits changes to source schemas without 
affecting the global schema, since the local schemas are defined as views over the global schema, but query processing can be 
complex. semantic approach integration is obtained by sharing a common ontology among the data sources. Semantic approach 
addresses not the structuring of the architecture of the integration, but how to resolve semantic conflicts between heterogeneous data 
sources.  
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III. PROBLEM DEFINITION 
 
Integrating multiple information systems creates a unified virtual view to the user’s imperative of the number of system or location 
of the actual stored data. The actual users are provided with a homogeneous logical view which is physically distributed over 
different heterogeneous data sources. For this, all data has to be represented using the same abstraction principles (unified global 
data model and unified semantics) [2].  Data integration is hard. The evidence is overwhelming. Every company we’ve talked to 
about their data has data integration problem. It’s not just the IT people that moan about it either, it’s IT users too and the company 
executives. Everywhere data is almost in a constant mess throughout. Today we have a dedicated sector of the industry devoted 
towards data integration solution; it generates about $3 billion in revenue and its growing space. Aside from that there are probably 
billions more spent on in house data integration efforts whether they employ the whiz data integration tools or not [3]. This task 
includes detection and resolution of schema and data conflicts regarding structure and semantics. In general, information systems 
are not designed for integration. Thus, whenever integrated access to different source systems is desired, the sources and their data 
that do not fit together have to be coalesced by additional adaptation and reconciliation functionality[1]. Note that there is not the 
one single integration problem. While the goal is always to provide a homogeneous, unified view on data from different sources. 

 
IV. PROPOSED SYSTEM 

 
Data integration is to provide a unified representation, storage and data management for various heterogeneous data environment, 
which is the basic function the heterogeneous data integration system must implement. Data integration shields the heterogeneity of 
the various heterogeneous data sources, and carries out unified operation to different data sources through heterogeneous data 
integration system. Therefore, the integrated heterogeneous data is unified for users. 
The data forms involved in heterogeneous database are mainly structured data, semi-structured data and unstructured data three 
types. Structured data widely exists in a variety of information system database, the most common relational database. Semi-
structured data commonly has Web pages as the chief representative, and XML can effectively manage and process such data. 
Unstructured data has common files, email and various documents. A practical information integration system should have 
intelligence, openness and initiative. Intelligence is to carry out unified processing, filtering, reduction, abstraction, integration and 
induction works for the structured, semi-structured and unstructured data from different databases [4].Openness is a heterogeneous 
and distributed database, which must solve the mismatching problem of the information expression with the structure. Initiative is to 
regulate the existing Internet data representation, exchange and service mechanism to provide proactive service mechanism. 
XML is developed and established by the Internet organization W3C, the purpose is not only to meet the ever-growing network 
application needs, but also to ensure it have good reliability and interoperability in the alternation through the network. XML is a 
structured and semi-structured data markup language, to define a set of common format for the structured documents and data on 
Web pages and provide a way for the structured data to write a text file[5]. XML is a markup language independent of the system to 
express data information, has become a common data exchange format in network system. XML has been widely used in computer 
and network-related aspects.  
 

V. IMPLEMENTATION 
 
System aims user friendly mediation platform for the integration and provides user querying disparate heterogeneous information 
system. To implement both of the design modules we need two backend relational database servers and one frontend software 
application that can be connected to two or more backend database servers independently. For two backend database servers we 
selected two most popular and featured relational database servers 
A. My-SQL Server and 
B. MariaDB Server. 
 
MySQL: In MySQL Server we created a database named “Drive” with two tables “Personal” and “DRIVING_LICENSE”. Personal 
table contains personal information of the person with attributes FULLNAME (primary key),Age, Address, Mobile_No, Birth_Date 
and EmailID. LicenseDetails table contains Driving license information of the person with ID(primary key), NAME (foreign key), 
Village, District, and State, DATE_OF_ISSUE, EXPIRY_DATE, CITY, STATE. 
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MariaDB: The MariaDB RDBMS stores data logically in the form of tablespaces and physically in the form of data files 
("datafiles"). Tablespaces can contain various types of memory segments, such as Data Segments, Index Segments, etc. Segments in 
turn comprise one or more extents. Extents comprise groups of contiguous data blocks. Data blocks forms the basic units of data 
storage. In MariaDB Server we created a database named “Mdb” with two tables “PERSONALDETAILS” and 
“ADHAR_DETAILS”.PERSONALDETAILS table contains personal information of the person with attributes NAME (primary 
key), CITY, PHONE. “ADHAR_DETAILS” table contains information of the person with attributes ADHAR_NO (primary key), 
NAME (foreign key), DATE_OF_ISSUE, GENDER. For implementation of Schema Integration module and Query Engine module, 
the frontend software application we selected is Eclipse Luna. 
                      

        CLIENTS 
        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Fig. 1  Database Integration System Architecture 

 
VI. KEY TECHNOLOGIES OF DATABASE INTEGRATION SYSTEM 

 
A. JavaBean technology 
JavaBean is a software component model to describe Java, somewhat similar to Microsoft COM component concept. In the Java 
model, the functions of the Java program can be infinitely expanded by JavaBean, and new applications can be rapidly generated 
through the JavaBean combination. JavaBean also can achieve code reuse, while has very great significance for the program 
maintenance. Through the Java virtual machine JavaBean can be run correctly. JavaBean provides for the Java component-based 
development system. And the query manager and data packager in this system are all the JavaBean components based on the Java 
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language. 
 
B. Connection pool 
Connection pool is a kind of entity which manages the connection as a resource, and a typical example of such resource is the 
database connection. The basic idea of the connection pool is to pre-establish some connections to store in the memory for use. To 
establish a database connection will consume considerable system resources, but once established, the query can be sent to obtain 
results through it. The number of queries a connection in its life cycle can process is not limit, so a database connection from a 
certain way is a resource. Using connection pool, when the program needs to establish a database connection, it only needs to take 
one from the memory to use instead of new. 
    Similarly, after use, simply to replace to the memory and the connection establishment and disconnection are both managed by 
the connection pool itself. At the same time, we can also through setting connection pool parameters to control the number of 
connections and the maximum use frequency of each connection. The use of connection pool will greatly enhance the process 
efficiency, and we can through its own management mechanism to monitor the quantity, use of the database connection. The 
connection pool technology allows the data packager efficiently, stably and reliably access to the database connection, to minimize 
the waste of data resources. Tomcat is the standard of the Java Servlet and JavaServer Pages technologies, is free software 
developed based on the Apache license. Tomcat application server itself comes with database connection pool features, so 
administrators can modify the appropriate values according to needs and the hardware configurations to achieve the best results. The 
more commonly used parameters such as maximum number of requests received, connection timeout, connection upload timeout, 
buffer, the maximum number of active connections, the minimum idle connection, and so on. Therefore, this paper directly uses the 
database connection pool functions of the Tomcat application server itself. 
 
C. Data Extraction using XML 
Typically, in schema-based systems (e.g., RDBMS), the description of data (or meta-data) is available, query-language syntax is 
known, and the type and format of results are well-defined and hence they can be retrieved programmatically (e.g., ODBC/JDBC 
connection to a database). However, in the case of web repositories, although a page can be retrieved based on a url (or filling forms 
in the case of hidden web), the output structure of data is neither pre-determined nor remains the same over extended periods of 
time. The extracted information needs to be parsed as HTML or XML data types (using the meta-data of the page) and interpreted. 
In the past, several systems such as Ariadne [7], TSIMMIS [6], InfoMaster [9],etc. had been designed for extraction of semi-
structured and unstructured data within an associated domain. 
However, the design of a comprehensive framework that provides a seamless extraction mechanism (for any type of data across any 
domain) in response to a user query continues to persist as a difficult challenge. Currently, wrappers [10] are typically employed for 
the extraction and integration of heterogeneous data. A wrapper is a program that is specific to every data source, and translates the 
source data to a form that the integration system’s query processor can further process. Wrappers typically locate the web-pages that 
contain the desired information (based on appropriate parameters generated by the query plan) and extract the specific data from the 
page. Since the number of diverse data sources on the web continues to grow at a rapid rate, manual construction of wrappers proves 
to be an expensive task. There is a rapid need for developing automation tools that can design, develop and maintain wrappers 
effectively. Even though a number of integration systems have focussed on automated wrapper generation (Ariadne’s Stalker [11], 
MetaQuerier [12], TSIMMIS [13], InfoMaster [8], and Tukwila [14]), the task of generating on-the-fly wrappers for extracting 
heterogeneous data from autonomous sources with minimum human intervention is complicated. The Information Manifold [15] 
prototype claimed that the problem of wrapping semi-structured sources would be irrelevant as XML will eliminate the need for 
wrapper construction tools. This is an optimistic assumption since there are some problems in querying semi-structured data that 
will not disappear, for several reasons: 
1) Some data applications may not want to actively share their data with anyone whocan access their web-page, 
2) Legacy web applications will continue to exist for many years to come, and 
3) Within individual domains, XML will greatly simplify the access to sources; however, across diverse domains, it is highly   
unlikely that an agreement on the granularity for modeling the information will be established. 

VII. CONCLUSION AND FUTURE WORK 
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The high complexity in integrating today's biomedical data has two root causes: the fact that the data are increasingly distributed and 
generated by collaborative environments, and the fact that they are processed, analyzed and visualized by increasingly more 
complex tools. Our system provides a heterogeneous data sharing and integration middle platform to achieve transparent operation 
and seamless integration of the heterogeneous data, allowing users to more easily publish data to the Internet/Intranet, to provide a 
technical basis for users’ heterogeneous data sources at a higher level. 
XML, an evolving Web technology, is poised to help the task of data integration and reduce the work of reconciling heterogeneous  
data sources. There are efforts going on in bringing out a language that can specify the semantics associated with data content. Also 
the development of suitable tools for XML-based integration of heterogeneous sources is also steadily going on. 
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