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SYNOPSIS

              The major objective of the project titled,” SERVER LOAD BALANCING WITH GRID COMPUTING” is to develop a grid framework/platform in Java. It focus on distributed computing and data gathering in internet environment.

            Grid  computing is a new way of parallel and distributed computing.  With grid computing, an invidividual can unity pools of serves, storage systems and networks into large systems.  Load Balancing is used to provide application level load balancing for individual parallel jobs. It ensures that all loads submitted are distributed in such a way that the overall load in the system is balanced and application programs get maximum benefit from available resources.

In this project we develop one such grid computing framework with the following features:

· Delegation of the processing of tasks to individual grids.

· Real-Time Adaptive load balancing capabilities.

· User interface to administer and monitor the server.

· Asynchronous communication model to support high level concurrency.

· scalability up to an arbitrary number of processing nodes.

· Support for fail over and recovery for all components in the framework.
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1. INTRIDUCTION

1.1 ORGANIZATION PROFILE

Ashwini I.T an information Technology solution providers offers quality and cost effective software development, Technical and manpower consultancy, online marketing and corporate training service.

Ashwini I.T provide its solutions and services to all the areas of software to satisfy the need of global client maintaining operations in Hyderabad, Pune,  Nagpur.

All the professionals are given extensive training on the various platforms.  They work on as well as on programming methodologies, programming standards and quality system.

Ashwini I.T provide following services,

· Application Development

· Business Analysis

· System Development

· Web Programming

· System/Desktop Support

Ashwini I.T has secured certificate and also provide Sun Micro System Certificate and Microsoft Certificate for students.
PROJECT TRAINING:



   Aswini IT has trained more than 200 B.E/M.C.A/M.Sc(Computer science)/MBA (systems) from different colleges of Tamil Nadu. The students are given thorough training in basic subjects followed by “ on the job “ training in Project Management, Software Quality etc., followed by “Real Time 
Project” in the software development group. Thus the students got “ Real Time Project” experience while undergoing the training itself. The students have scored very good marks in their final project.

TRAINING METHODOLOGY:

              Understanding of concepts and skills development is given paramount importance at Aswini IT for GUI based modules and online training is imparted for better understanding and retentively Aswini IT is providing training in software development services to leading industries.

1.2 ABOUT THE PROJECT

                 The current computational power demands and constraints of organizations have led to a new type of collaborative computing computing environment called grid computing. Grid computing is a new way of the parallel and distributed computing. With grid computing an individual can unite pools of servers, storage system and networks into a large system. End users and applications see this environment as a big virtual computing system. The systems connected together by a grid might be in the same room or distributed globally, running on multiple hardware platforms, running different operating system, and owned by different organizations. A cluster, a network attached storage device, a scientific instrument, or a network is not a grid by itself, but each might be an important part of the grid. While simultaneous resource allocations can be done manually with privileged accesses to the resource, such environments need certain resource management of the resource allocations.


There are different approaches in management of loads in parallel clusters. Most accepted approach is using job schedulers to manage loads in the clusters based on rules associated with job types, load classes, etc. this is  a system-level centralized management strategy, which works over all users and jobs. The other approach is user-level individual management of loads in parallel computing environment. In most applications, grids are migrated fro on parallel task to another to balance the loads on computers. However, this method assumes that equal distributions of parallel task size are best assuming that loads in parallel computing environment. In most applications, grids are migrated from one parallel task to another to balance the loads on computers. However, this method assumes that equal distributions of parallel task size is best assuming that loads in parallel clusters are homogeneous or they are using dedicated systems. Another approach that is in between these two approach such that one can balance loads by actually moving parallel tasks. Load balancing is used to 
provide application level load balancing for individual parallel jobs. It ensures that all loads submitted are distributed in such a way that the overall load in the system is balanced and application programs get maximum benefit from available resources.

FEATURES AT A GLANCE

Low-cost deployment

1. Rapid installation and setup in existing networks

2. Deploy to one location, execute anywhere on the grid

3. Minimal cost of updates and maintenance

4. Easily adapt to infrastructure changes.

Highly scalable

1. Small networks: dozens of nodes

2. Very large networks: millions of nodes
 Built-in Failover and Recovery

1. Embedded in every component of the framework.

2. Flexible topology enables a high level of redundancy.
Simple, efficient APIs

1. Focus on the application, not the grid framework

2. Object-oriented.

3. Minimally intrusive on existing or legacy code.

4. Small footprint.
Multiple Deployment options

1. Standalone java node.

2. OS services.
3. Oportunistic grid

4. Efficiently adapts to corporate and scientific infrastructure needs.

A secure framework
1. Finely configurable security level.

2. Secure interactions between distributed components.

3. Integration in existing security infrastructure.
Management and Monitoring

1. Extensible management console.

2. JMX-based management.
3. Charting and statistic logging

4. Localized User Interface
Flexibility of integration
1. with other grid toolkits

2. with other business and scientific solutions.

Architecture
        Grid toolkits are made to perform huge and complex computations. But it doesn't mean the complexity should be in the grid framework. Complexity should only be where it belongs: in the submitted jobs. No need to add to it by having a framework that forces users and organizations to do a lot of tedious, boring and lengthy work, before they can even get to the core of their research, business, or whatever they have in mind for their grid framework. 

Scalable distributed communication model

1. Consistent protocol between components.

2. Adaptive load balancing.

3. Optimized bandwidth usage.

Robustness

1. Built-in failover

2. Finely tunable recovery behavior.

3. No single point of failure.

High performance

1. Small framework overhead.

2. Asynchronous , non-blocking I/O.

3. Continuous, feedback driven performance optimization.

High Level Architecture View
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Components description

From the diagram, we can see the framework has a 3-tiered architecture, made of 3 distinct layers: 

· Client layer: provides an API and communication tools to use the framework to submit tasks, to execute in parallel. 

· Service layer: responsible for the communication between with the clients and the nodes, along with the management of the execution queue, the load-balancing and recovery features, and the dynamic loading of both framework and application classes onto the appropriate nodes. 

· Execution layer: these are the nodes. They execute individual tasks, return the execution results, and dynamically request, from the JPPF driver, the code they need to execute the client tasks
2. SYSTEM CONFIGURATION

     2.1 Hardware specification:

                 Operating system : Windows XP
                             Processor  : Pentium VI

                             Hard Disk :  80 GB                 
                                Memory : 512 MB RAM
                              Keyboard :  Standard 101/102 keys
                                   Mouse : Standard PS/2 port mouse
    2.2 SOFTWARE SPECIFICATION
                             Language : Java  2, standard edition (J2SE) 5.0

            Logging Framework : Log4j-1.2.9

                     IO Framework : Apache Commons-io-1.2

                              Graphics : java swing,substances-2.3

                           Build Tool : Apache Ant 1.6.2/1.7.0

           Charting capabilities : jFreeChart-1.0.1

                                   Other : XML

   2.3 SOFTWARE FEATURES

    2.3.1 J2SE

                             Java Platform, Standard Edition (Java SE) software is the premier platform for rapidly developing and deploying secure, portable applications that run on server and desktop systems spanning most operating systems.
      Some highlights of J2SE 5.0: 

· New language updates: Metadata, Generics, Enumerated types,        
      Auto boxing of primitive types 
· New JVM Monitoring and Management API 

· Improved out-of-box performance 

· New (but compatible) default Java look and feel 
Metadata

                The metadata feature in J2SE 5.0 provides the ability to associate additional data alongside Java classes, interfaces, methods, and fields. This additional data, or annotation, can be read by the javac compiler or other tools, and depending on configuration can also be stored in the class file and can be discovered at runtime using the Java reflection API.

                 One of the primary reasons for adding metadata to the Java platform is to enable development and runtime tools to have a common infrastructure and so reduce the effort required for programming and deployment. A tool could use the metadata information to generate additional source code, or to provide additional information when debugging.
Scalability and Performance

                The 5.0 release promises improvements in scalability and performance, with a new emphasis on startup time and memory footprint, to make it easier to deploy applications running at top speed.One of the more significant updates is the introduction of class data sharing in the Hotspot JVM. This technology not only shares read-only data between multiple running JVMs, but also improves startup time, as core JVM classes are pre-packed.

    Performance ergonomics are a new feature in J2SE 5.0. This means that if you have been using specialized JVM runtime options in previous releases, it may be worth re-validating your performance with no or minimal options.

Monitoring and Manageability

                  Monitoring and Manageability is a key component of RAS (Reliability, Availability, and Serviceability) in the Java platform.

                 The J2SE 5.0 release provides comprehensive monitoring and management support: instrumentation to observe the Java virtual machine, Java Management Extensions (JMX) framework, and remote access protocols. All this is ready to be used out-of-the-box.

                The JVM Monitoring & Management API specifies a comprehensive set of instrumentation of JVM internals to allow a running JVM to monitored. This information is accessed through JMX (JSR-003) MBeans and can accessed locally within the Java address space or remotely using the JMX remote interface (JSR-160) and through industry-standard SNMP tools. 
Log4j

                 Logging within the context of program development constitutes inserting statements into the program that provide some kind of output information that is useful to the developer. Examples of logging are trace statements, dumping of structures and the familiar System.out.println or printf debug statements. log4j offers a hierarchical way to insert logging statements within a Java program. Multiple output formats and multiple levels of logging information are available. 

              By using a dedicated logging package, the overhead of maintaining thousands of System.out.println statements is alleviated as the logging may be controlled at runtime from configuration scripts. log4j maintains the log statements in 
the shipped code. By formalising the process of logging, some feel that one is encouraged to use logging more and with higher degree of usefulness. 

The use of log4j revolves around 3 main things:

1. public class Logger

Logger is responsible for handling the majority of log operations. 

2. public interface Appender

Appender is responsible for controlling the output of log operations. 

3. public abstract class Layout

Layout is responsible for formatting the output for Appender. 
Apache Commons-io-1.2 

          Commons IO is a library of utilities to assist with developing IO functionality. 
There are three main areas included: 

· Utility classes - with static methods to perform common tasks 

· Filters - various implementations of file filters 

· Streams - useful stream, reader and writer implementations 
Java Swing

                      Swing is a GUL toolkit for Java. It is one part of the Java Foundation Classes (JFC). Swing includes graphical user interface (GUL) widgets such as text boxes, buttons, split-panes and tables.

                    Swing allows one to specialize the look and feel of widgets, by modifying the default (via runtime parameters), deriving from an existing none, by creating one from scratch, or, beginning with J2SE 5.0. The look and feel can be 
changed at runtime, and early demonstrations of Swing would frequently provide a way to do this.
Apache Ant 

                   Apache Ant is a software tool for automating software build process. It is similar to make but is written in the Java language, requires the Java platform, and is best suited to building Java projects

                 The most immediately noticeable difference between Ant and make is that Ant users XML to describe the build process and its dependencies, whereas make has its makefile format. By default the XML file is named build.xml.
XML

                  XML got the Extensible Markup Language because it is not a fixed format like HTML has a fixed set of tags that the author can use, XML users can create their own tags so that they actually describe the content of the element of the element. 

3.SYSTEM  STUDY AND ANALYSIS
SYSTEM STUDY
               System study is the first stage of system development cycle. In the system study the problem is identified and the proposed system is designed. The proposed system contains the findings of the present system and recommendations to overcome the limitations and problems of the present system in the light of user’s requirements.
              This section deals with the concept of system analysis, which is the new system and establish what the new system is to accomplish. Moreover a brief review of requirement determination, a feasibility report is presented. The proposed system was subject to thorough analysis and the findings are recorded core.
             System analysis is an important activity that takes place when new system is being. It is the central intact of system development and it includes gathering necessary data and developing a plan to the new system. System analysis should be creative and imaginative in producing new solutions to meet the user requirements.
            Analysis is a multistep process that focuses on data structures, software architecture, procedural details and interface between modules. The analysis process translates the requirements of the representation software analysis changes continually as a new method, better analysis and broader understanding evolves. System design is a solution “How to” approach to the creation of new system. This important phase is composed of several steps.           

 EXISTING SYSTEM
         Grid computing is becoming a popular way of providing high performance computing for many process intensive, scientific and business applications. The territory of grid computing is beyond parallel or distributed computing, requiring 
the management of a large number of heterogeneous resources with varying, distinct policies and controlled by multiple organization.
     Disadvantage of existing sytem

Because of structured network, grid computing is more costly and limiting the resources.           

 PROPOSED SYSTEM

                     This project aims at development of a grid framework/platform in Java. Although there are several grid platforms already around, none of them is quite suitable for smaller projects connecting heterogeneous users community over internet. 
· A platform, which will enable you to quickly setup a distributed project with some volunteers and friends, found over the internet.

· A platform, which can work over internet and connect user computers behind firewall.

· Platform that will account for users resources usage to enable participation.

· Platform that will be open and OS independent.

It aims to be such a platform, intended for people who want to experiments with distributed computing in an easy way.

FEATURES OF PROPOSED SYSTEM
                 In this project we develop one such grid computing framework with the following features:

· Delegation of the processing of tasks to individual grids.

· Real-time Adaptive load balancing capabilities.
· User interface to administer and monitor the server.

· Asynchronous communication model to support high level concurrency

· Scalability up to arbitrary number of processing nodes.

· Support for fail over and recovery for all components in the framework.

 FEASIBILITY STUDY

                        On the basis of result of the initial study, feasibility study takes place. The feasibility study is basically the test of the proposed system in the light of its workability, meeting user’s requirements, effective use of resources and of course, the cost effectiveness. The main goal of feasibility study is not to solve the problem but to achieve the scope. In the process of feasibility study is not to solve the problem but to achieve the scope. In the process of feasibility study, the cost and benefits are estimated with greater accuracy.

Three key considerations are involved in the feasibility.
· Technical Feasibility

· Economical Feasibility

· Operational feasibility

Technical Feasibility
                        Technical feasibility refers to the ability of the process to take advantage of the current state of the technology in pursing further improvement. The technical capability of the personnel as well as the capability of the available technology should be considered. This system uses J2SE, which have the capability to provide technical feasibility for providing better accuracy and reliability.

Economical Feasibility

                         This involves the feasibility of the proposed project to generate economic benefits. Grid platform can be developed at modest cost. While considering 
the benefits of the proposed software its cost seems to be economically feasible. By using the proposed system organization acquires benefits such as :

· Excellent performance with the minimum requirements.

· The development system is economical when compared to the existing system, which has heavy labors cost and maintenance cost.
Operational Feasibility

                       The purpose of the operational feasibility is to determine whether the new system will be used if it is developed and implemented. The proposed system is beneficial because it can be tuned into system that will meet the organization’s operating requirements. Since the request has been from the management as well as from the user, it does not have any operations barriers, so it is operationally feasible.

4. SYSTEM DESIGN
Module Description
There are seven modules in this system. They are

· Common APL Implementation

· Application Layer Implementation

· Server Layer Implementation

· Load Balancing Implementation For Server

· Execution Layer Implementation 

· Server Monitoring Using User Interface

· Application Setup For Grid Computing 

 COMMON API IMPLEMENTATION

              This module includes API development for exception classes, manipulating and converting collections and arrays, compression and decompression of data  utilities for reading and manipulating files, loading and accessing configuration properties, serializing and serializing objects, data providers and their types, task creation and request headers and socket based communication.

    APLICATION LAYER IMLEMENTATION

                 This module is used to develop API and communication tools to use the framework to submit execution requests and administration commands, and request server information data. Execution request contains collection of tasks and data provider. These data provider will be used by all the tasks. Each 
task is implemented as a thread. Result processor initialization is done using these tasks, data provider and result listener. This submits the tasks to the server layer and waits for the results. Tasks and data are serialized and then compressed before being sent.

 SERVER LAYER IMPLEMENETATION

                       This tasks and data that are sent form the application layer serializing, only the header is deserializing and the tasks collection is decomposed into atomic tasks and is put into the task queue. These tasks are queued up in a tasks queue in FIFO basis. The tasks in the task are queue will be taken by available node to process asynchronously, along with load balancing and recovery capabilities. Also, once the server layer receives results from the node, server layer notifies completion and recomposes all the results and sends a completed request to the application layer. In  this task completions, receiving after completion of processing at node, bundling for the task completion, receiving a after completion of processing at node, bundling for the tasks from the same clients and timed statistics I the server are implemented.

 LOAD BALANCING IMLEMENTATION FOR SERVER

                          This layer is responsible for scheduling of the jobs on the grid. Each grid is submitted with a bunch of independent tasks of certain priority. Task bundle sizes are automatically tuned by specifying some user defined bundle size strategy or by self-tuned bundles size algorithm or simulated annealing strategy for load balancing purposes.

 EXECUTION LAYER IMLEMENTATION

              This layer is composed of all the nodes where the actual execution happens. They execute individual tasks and return the execution results. They dynamically request the server for the code they need to execute the client tasks. 
This layer communicates to the server layer through communication interface and executes the tasks. A panel that services as a GUL on top of the node, displayed as a screen saver is also implemented.

SERVER MONITORING USING USER INTERFACE

             An user interface creation to monitor the server using different themes for look and feel. Also various types of chart creation like 3D Bar charts, line charts ,pie charts, Ring charts and Thermometer charts are created to show server statistics. This module helps in displaying rich UI with statistics of the entire computing process.

 APPLICATION SETUP FOR GRID COMPUTING

                 We take matrix multiplication of two matrices of huge size say, 1000 X 1000 As an example for grid computing and compute some n number of iterations to benchmark the performances each time. The results and the averages are displayed in the user interface. For this example, each row of the first matrix is made as a grid thread and the entire second matrix is fed as the data provider. Each grid thread executed in node will have the logic to read the data (second matrix) from the data provider in the server and the results are sent back to the server . creating tasks and generating the matrices will be implemented and will be benchmarked for the iterations.

Input Design

                       The goal of designing input data is to make data entry easy, logical and pre-errors. In entering data, the user needs to know the following,

· Allocated space for each filed 

· Input type, which should match that type of field type. The inputs that are given by the user will form core of the processors. So the inputs have to be carefully analysis and have to be taken.

· Avoid incorrect inputs.

The following features have been incorporated in the input design to avoid incorrect input:

· Formatted Forms

· Data validation

· User Friendliness

Formatted Forms: 



A formatted form is a template that requests the user to enter data in appropriate location. The form is flashed on the screen as a unit. Spaces will be allocated for the user to enter the information.
Data Validation:



Input data are validated to minimize error in data entry. Certain validations are done which enables the operator to enter the required data or correct data if the enter data is incorrect. Form level and field level validations are performed.

User Friendliness:



Appropriate messages are displayed to display the erroneous entry. In the proposed system the various input that required are obtain form the various document available. Certain other inputs are to be keyed in by the operator as promoted.

4.2 OUTPUT DESIGN



Computer output is the most important and direct source of information of the users. Efficient, intelligent output should provide the user with system relationship and help in decision making. The mange form of output is the hard copy from the printer. Printouts are to be designed around the output requirements of the customer. The output devices to be considering depends on factors such as compatibility of the devices with the system, response time requirement, expected print quality and no of copies needed.
Objectives of Output Design

               The output from an information system should accomplish one or more of the following objectives.

· Information about past activities, current status, or projections of the future must be conveyed properly.

· Signal important events, opportunities, problem or warnings must be given at appropriate item.

· Triggering is of action when necessary.

Some, of the sample output reports are shown in the Appendix B

5. SYSTEM DEVELOPMENT

           The system development is the fourth of the seven life cycle phases. In the development phase computer based system is developed to confirm to the design specifications prepared in the preceding phase. The principal activities performed during the development phase can be divided into major relate sequences. 

These are

· External

· Internal

The primary external system development activities are implementation, planning and equipment acquisition and installation principle. Internal system development activities are computer program development and performance testing. 

5.1 Simulated Annealing Strategy
                 Simulated annealing (SA) is a generic probabilistic meta-algorithm for the global optimization problem, namely locating a good approximation to the global optimum of a given function in a large search space. It was independently invented by S. Kirkpatrick, C. D. Gelatt and M. P. Vecchi in 1983, and by V. Černý in 1985. It originated as a generalisation of a Monte Carlo method for examining the equations of state and frozen states of n-body systems.

                       The name and inspiration come from annealing in metallurgy, a technique involving heating and controlled cooling of a material to increase the size of its crystals and reduce their defects. The heat causes the atoms to become unstuck from their initial positions (a local minimum of the internal energy) and wander randomly through states of higher energy; the slow cooling gives them more chances of finding configurations with lower internal energy than the initial one.
                By analogy with this physical process, each step of the SA algorithm replaces the current solution by a random "nearby" solution, chosen with a probability that depends on the difference between the corresponding function values and on a global parameter T (called the temperature), that is gradually decreased during the process. The dependency is such that the current solution changes almost randomly when T is large, but increasingly "downhill" as T goes to zero. The allowance for "uphill" moves saves the method from becoming stuck at local minima—which are the bane of greedier methods.
In the simulated annealing (SA) method, each point s of the search space is compared to a state of some physical system, and the function E(s) to be minimized is interpreted as the internal energy of the system in that state. Therefore the goal is to bring the system, from an arbitrary initial state, to a state with the minimum possible energy.

The basic iteration
                 At each step, the SA heuristic considers some neighbour s' of the current state s, and probabilistically decides between moving the system to state s' or staying put in state s. The probabilities are chosen so that the system ultimately tends to move to states of lower energy. Typically this step is repeated until the system reaches a state which is good enough for the application, or until a given computation budget has been exhausted.

The neighbours of a state
                The neighbours of a state are derived by applying all possible instances of a problem- and implementation- specific "move" to the given state. For example in the traveling salesman problem where a state can be defined as the order according to which the "salesman" will visit the cities a "move" that can be used is the interchange 
of the order that two cities must be visited. The neighbours are all those states that are derived by applying the aforementioned "move" to a given state for all possible pairs of cities.

Transition probabilities
The probability of making the transition from the current state: s to a candidate new state: s' is a function P(e,e',T) of the energies e = E(s) and e' = E(s') of the two states, and of a global time-varying parameter T called the temperature.

One essential requirement for the transition probability P is that it must be nonzero when e' > e, meaning that the system may move to the new state even when it is worse (has a higher energy) than the current one. It is this feature that prevents the method from becoming stuck in a local minimum — a state less ideal than the global minimum, but deceptively attractive because it is more ideal than any immediate neighbor.

On the other hand, when T goes to zero, the probability P(e,e',T) must tend to zero if e' > e, and to a positive value if e' < e. That way, for sufficiently small values of T, the system will increasingly favor moves that go "downhill" (to lower energy values), and avoid those that go "uphill". In particular, when T becomes 0, the procedure will reduce to the greedy algorithm — which makes the move if and only if it goes downhill.

The P function is usually chosen so that the probability of accepting a move decreases when the difference e' − e increases — that is, small uphill moves are more likely than large ones. However, this requirement is not strictly necessary, provided that the above requirements are met.

Given these properties, the evolution of the state s depends crucially on the temperature T. Roughly speaking, the evolution of s is sensitive only to coarser energy variations when T is large, and to finer variations when T is small.

6. TESTING AND IMPLEMENTATION

6.1 Testing 

         Testing is the process of executing a program with the explicit intention of finding errors that is, making the program fail. A successful test is one that finds an undiscovered error. As an additional benefit, testing demonstrates that software functions appear to be working according to the specifications.

SYSTEM TESTING

              The main objective of system testing is to find out discrepancies between the developed system and its original objective and the current specification. It also verifies the compatibility of the system with the operation environment.

6.1.1 UNIT TESTING

               This testing focuses on the testing of the modules that makes up the system. Each module was taken up individually and tested for its correctness in the coding and logic.

The advantages of the unit testing are

· Errors in the individual modules can be located easily.

· Confusing interaction of multiple errors in widely different parts of the software eliminated.
61.2  INTERGRATION TESTING

             Integration testing tests for the errors resulting from the integration of modules . One specific target of integration testing is the interface, whether the parameters match on both sides as to permit permissible ranges, and meaning. The main concern here is whether the modules work properly.
6.2 IMPLEMENTATION
                  The system life cycle is the success implementation of the new system design. Implementation simply means converting a new system design into operation. This involves computer compatible files, training the operating staff and installing the hardware, terminals and telecommunication networks before the system is up and running.
               In the system implementation the user training is crucial for mining resistance to change and giving the new system a chance to provide its worth. Training aids such as user-friendly manuals, data dictionary and job performance aid that communicate information about the new system and help screen provide the user with a good star on the new system. Following conversion is desirable to review the performance of the system and evaluate it against established criteria. Software maintenance follows conversion to the extent that changes are necessary to maintain satisfactory operation reactive to change in the user environment. Maintenance often includes minor enhancements or correction to the problems.During the process of implementation of a new system .Some factors that need some special attention are

· Implementing input to the system.
· Test run before implementation.

· Period of implementation.

7.CONCLUSION
           The project entitled “Server Load Balancing with Grid Computing” was successfully completed within the time span allotted. With implementation an application capable of scheduling projects to subordinates.

          The projects aims at development of a grid framework /platform in Java. It focuses on distributed computing and data gathering in internet environment. Intended for projects requiring couple hundreds of computers gather together for a master-worker like jobs. Although there are several grid platforms already around, none of them is quite suitable for smaller projects connecting heterogeneous users community over internet. A platform, which will enable you to quickly setup a distributed project with some volunteers and friends, found over the internet. A platform which can work over internet and connect user computers behind firewall. Platform that will account for users resource usage to enable participation. Platform that will be open and OS independent.
This project aims to develop such a platform, intended for people who want to experiments with distributed computing in an easy way.

Features:

· Delegation of the processing of tasks to individual grids.

· Real-Time Adaptive load balancing capabilities.

· User interface to administer and monitor the server.

· Asynchronous communication model to support high level concurrency.

· Scalability up to an arbitrary number of processing nodes.
· Support for failover and recovery for all components in the framework.
8. Future Enhancement

“He who is technically sound and aspiring never attains complacency- he is innovative changing the existing”

This project titled “Server Load Balancing with Grid Computing” can be extended by including many servers, communicating together in a peer-to-peer topology. 

In this topology, each server is seen by its peers as a node, and sees its peers as clients. 

There are a number of major advantages to this design: 

· It overcomes the limitation of the maximum number of nodes that can connect to a server. With a single server, the theoretical limit is 30,000 nodes, whereas with multiple server it is 30,000 * the number of servers 

· It enables the servers to balance their workload, by delegating part of it to their peers 

· No matter how many servers are present, nodes and clients communicate with them in the exact same way 

· Peer server connections benefit from the same failover and recovery features available to nodes and clients 
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Appendix A - Execution Flow Diagram
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Appendix B – Screen Layouts
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