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1- INTRODUCTION
1.1 
Preamble :

In this 21st century we required a multi functional system to operate on different platforms, which can access data easily, the main purpose of a Heterogeneous server is to establish a Heterogeneous network that can connect computers and other devices with different operating systems and/or protocols. For example, local area networks (LANs) that connect Microsoft Windows and Linux based personal computers with Apple Macintosh computers are heterogeneous. The word heterogeneous network is also used in wireless networks using different access technologies.   

1.2 Objective :

 The main objective of this document is to illustrate the requirements of the project HETEROGENEOUS SERVER. The document gives the detailed description of the both functional and non functional requirements proposed by the client. The document is developed after a number of consultations with the client and considering the complete requirement specifications of the given Project. The final product of the team will be meeting the requirements of this document.

1.3 Scope: 
The Fiction is a derivative of Heterogeneous Distributed Database Computing. The prime goal is to establish distributed computing amongst heterogeneous databases, at the same time hiding details of the network from the user. To achieve our goal, this project establishes a middle layer in between the user and databases on the network. This layer will act as an intermediate which takes information as input from one side and deliver it to the other after converting it into the desired form.
1.4 Salient Features : 
1. The Server enables the users to interact with a network of heterogeneous databases easily.
1. This is helpful for government organizations, offices etc.
1. This is a good tool that helps to administer, organize the databases even when they are not homogeneous.
1. It provides facilities equivalent to a homogeneous distributed network.
1.   It cuts down the cost of transferring heterogeneous databases to a homogeneous platform &     other costs too, greatly.


1.5 About the subsequent chapters:

· The Second chapter gives the description of literature survey; it will throw light on the need of project and technology what we are using.

· Third Chapter gives description of the Requirement analysis, Software models and Planning phase.

· The fourth section Includes Design models and Language description.

· In Fifth Section we will describe Coding, and in last Testing will be described.

      


2- LITERATURE SERVEY

2.1 Definition:
Heterogeneous Server is a network which may contain one or more Database servers running on same or different machines which may be geographically dislocated.

  2.2 Heterogeneous Server: 
  2.2.1 Background  
   2.2.2 Need of  Heterogeneous Server 
The Heterogeneous server is mainly used for the distributed database system , through this we can access data from servers running on same or different machines , by the single server architecture if we want to access database  we have to run queries on that particular server , this was inconvenient and time consuming task , so this was the prime need to develop a heterogeneous server.  

2.3 Technical Survey :
 2.3.1 Details of Technology JAVA :
  We are using JAVA technology for this project because is more flexible for this type of         multi-tasking programs. For this project we are using following features of java.
Java Serialization: This method is used to communicate in between the DBMS and software application. The Result Set gives rise to homogeneity at middle-ware level. It receives the query results and produces them in a format in which they may be compared or used further for other actions. 

	Java Threading: Threading is used to provide multi-user and multi-tasking environment. 

	For the rest of communication between the central server and other database servers with software applications running on them, the software uses Java encoding.
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   3.1 	Conception Phase

   3.1.1 Feasibility Study:
  The purpose of a Feasibility Study is to identify the likelihood of one or more solutions meeting the stated business requirements. In other words, if we are unsure whether your solution will deliver the outcome you want, then a Project Feasibility Study will help gain that clarity. During the Feasibility Study, a variety of 'assessment' methods are undertaken. The outcome of the Feasibility Study is a confirmed solution for implementation.
  
 3.1.2	Problem Definition:

This project will develop for those people who want retrieve data from the server , If  many user are using different data retrieve platform on their system then problem will occur when one user is working on widows xp operating system and other users are working on other operating system so heterogeneous server will receive request from different operating system and proceed query and display result according to operating system from where query is generated.


  3.2 Requirement Specification
  
  3.2.1	Requirement Specification

   3.2.1.1 Goals:
The prime goal is to establish distributed computing amongst heterogeneous databases, at the same time hiding details of the network from the user. To achieve our goal, this project establishes a middle layer in between the user and databases on the network. This layer will act as an intermediate which takes information as input from one side and deliver it to the other after converting it into the desired form.

   3.2.1.2 Hardware and software requirements: 
1. The Project requires Windows / Linux for its Operating System.
1. It requires Minimum 128 MB RAM.
1.  Project requires Minimum 1.2 GHz Processor.   
1. Heterogeneous server is a multi-user, multi-tasking environment. It uses Java programming language at the front end and back end application tool.

3.2.1.3 Functional and non functional requirements:

	   Functional Requirement:

               Authentication: Heterogeneous server allows only the registered user to access the network. It    asks for User-ids and passwords which shall be checked at the server. It also assigns the user permissions just 	as they were earlier in the network.

[bookmark: OLE_LINK2][bookmark: OLE_LINK1] Input Queries: Heterogeneous server provides its user an interactive GUI where they can input their queries and can get back the results displayed. It is an application-based utility. It is safe and controlled.


 Update Databases : Through Heterogeneous server, Operators and DBA can update    databases as per requirement and also, ask for queries using the same interactive GUI.
Non Functional Requirement:
                Safety Requirements:
1.   Software must guarantee that the users' data is safe. 
1.   Keep backups of all data files in a separate directory/drive. 
1.   Frequently auto-save information, in the case of a lost network connection, the browser or the system crashing, etc. 
  Portability:
·  The software must have a simple, user-friendly interface so customers can save time and confusion.
·  The user interface must support a simple query interface that the operator can use.
  
   Reliability
1.  Reject invalid user input without crashing. 
1.  Should not break down easily when used incorrectly; software will guarantee this by checking for errors at every stage of user input.
     3.2.1.4 Assumptions and Dependencies: 
       
1. Initially only two locations are connected to the TRS.
1. Each location is always connected, whether an operator is logged on at the remote location or not.
1. Each User must have a User-ID and password.
1. Examinations must not be scheduled at the same time.
1. There is only one Administrator.

3.2.1.5 Validation Criteria:

		For Heterogeneous server more than two servers cannot be handled. 
	     3.2.1.6 Performance Evaluation

3.3   Software Process model

3.3.1 Model Used –

   Iterative Waterfall Model

3.3.2 Advantages –

 Though errors are investigated in almost every phase of development, it is                desirable to detect these errors in the same phase in which they occur. This can reduce the effort required for correcting bugs.

3.3.3   Disadvantages –

This model cannot satisfactorily handle the different types of risks that a real life software may suffer from.
                 
3.3.3 Why This Model Used –

This model is used because in this project feasibility study shows that this project is feasible and iterative waterfall model supports to backtrack mechanism.

3.4  Planning Phase
      
       3.4.1 Project Resources
 In the real world, we rarely get the best resources on a project. Usually we get a mix     of resources that are available, and resources that have some association with the subject matter. Unfortunately that is the reality of business today. Organizations must utilize their resources and allocate those resources on an availability basis. 

3.4.2 Project Team Organization

Developer of this project is Mayank Paliwal under the guidance of Mr. Narendra Pal Singh Center in which this software implemented is Truba College of Engg. & Tech. Indore.

3.5  Risk Analysis

3.5.1 Definition 
Risk analysis is the science of risks and their probability and evaluation. Probabilistic risk assessment is one analysis strategy usually employed in science and engineering. The risk workshops should be chaired by a large group ideally between 6 to 10 individuals from the various departmental functions (e.g. project manager, construction manager, site superintendent, and representatives from operations, procurement, project controls, etc.) so as to cover every risk element from different perspectives.

3.5.2 Project Risk Analysis & Management

A software project can be affected by a large variety of risks. In order to be able to systematically identify the important risks which might affect a software project, it is necessary to categorize risks into different classes. The project manager can then examine which risks from each class are relevant to the project. There are three main categories of risks which can affect a software project:
1. Project risks 	
2. Technical risks 
3. Business risks
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4.1	Design models

  4.1.4     DFD Diagram
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  4.1.5    Structure Chart












5 – CODING
Code for Heterogeneous server
import java.net.*;
import java.sql.*;
import java.io.*;
import java.util.*;
import com.sun.rowset.CachedRowSetImpl;
class databaseserver implements Serializable
{   
String address;
    int port;
    int id;
    String drivername;
    Vector metadata[];
    Vector tables;
}
class Central
{
    public static ServerSocket centralsocket;
    static Vector v;
    static int id = 1001;
    
    
    public static void main(String arg[])
    {
        try{
        centralsocket = new ServerSocket(11020);
        getserverinf();
        for(;;)
        {
            Socket incoming = centralsocket.accept();
            Thread t = new UserThread(incoming,v);
            t.start();
        }
        }catch(Exception e){
            System.out.println("Exception in sqlserver "+e);
        }
    }
    
    
    public static void getserverinf()
    {
        try{
        Boolean flag = false;    
        databaseserver db ;
        v = new Vector();
        do{
        	db = new databaseserver();
            System.out.println("Server Information");
            System.out.println("Enter the address of server:");
            BufferedReader br = new BufferedReader(new InputStreamReader(System.in));
            db.address = br.readLine();
            System.out.println("Enter the port no:");
            db.port = java.lang.Integer.parseInt(br.readLine());
            System.out.println("Enter the Username:");
            String username = br.readLine();
            System.out.println("Enter the Password:");
            String password = br.readLine();
            db.id=id;
            System.out.println("Connecting....");
            try
            {
            	Socket incoming  = new Socket(db.address,db.port);
            	BufferedReader br2 = new BufferedReader(new InputStreamReader(incoming.getInputStream()));
    			PrintWriter out = new PrintWriter(incoming.getOutputStream(),true);
    			ObjectInputStream ois = new ObjectInputStream(incoming.getInputStream());
    			out.println("Connect");
    			out.println(username);
    			out.println(password);
    			String msg = br2.readLine();
    			if(msg.trim().equals("accepted"))
    			{
    				out.println("Meta data");
    				msg = br2.readLine();
    				if(msg.trim().equals("metadata"))
                    {
                    	db.tables = (Vector)ois.readObject();
                    	db.metadata = new java.util.Vector[db.tables.size()];
    					db.metadata = (Vector[])ois.readObject();
                        db.drivername = br2.readLine();                        
                    }
    				if(msg.trim().equals("Failure"))
    				{    				
    					Exception e = (Exception)ois.readObject();
    					throw(e);
    				}
    			}
    			if(msg.trim().equals("rejected"))
    			{
    				Exception e = (Exception)ois.readObject();
    				throw(e);
    			}
    			v.addElement(db);
    			id++;
    			System.out.println("Connection Successful");
            }catch(Exception e){
            	System.out.println("Exception "+e+" occur while making connection");
            }            
            System.out.println("Do u want to enter some other server's information?:");
6: TESTING
6.1 Testing Objectives

The aim of the testing process is to identify all defects existing in a software product. However for most practical systems, even after satisfactorily carrying out the testing phase, it is not possible to guarantee that the software is error free. This is because of the fact that the input data domain of most software products is very large. It is not practical to test the software exhaustively with respect to each value that the input data may assume. Even with this practical limitation of the testing process, the importance of testing should not be underestimated. 

6.2 Testing Principles

Testing a program consists of providing the program with a set of test inputs cases) and observing if the program behaves as expected. If the program fails to behave as expected, then the conditions under which failure occurs are noted for later debugging and correction.

6.3 Testing Methods

Software products are normally tested first at the individual component level. This is referred to as testing in the small.
Testing Methods
Unit Testing
Black Box Testing
Equivalence Class Partitioning 
Boundary Value Analyses
Whit Box Testing
Mutation Testing
Integration Testing
System Testing.

7: CONCLUSION
7.1 Limitations
  Distributed database was implemented for two concurrent servers.



7.2 Difficulties Encountered
· Problem occurred at a time of query processing.
· Security- The probability of security lapses increases when data are located at multiple sites, the responsibility of data management will be shard by different people at several sites

      
7.3 Further Enhancements
  Further enhancements were probed on the lines of scalability in terms of 	flexibility in the addition of more servers to distribute data. Also, the operations of 	distributed databases could be applied to more complex, normalized databases involving more than one table.
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