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SYNOPSIS

The project entitled “ADAPTIVE ROUTE OPTIMIZATION IN HIERARCHICAL MOBILE IPV6 NETWORKS” has been developed to reduce the network traffic. The project has been developed in VB.NET and coding using Visual C#.

Mobile IP has been developed in the Internet Engineering Task Force (IETF) as a solution to provide nearly transparent roaming for IP-addressable mobile nodes. Physical effects such as variable bandwidth make it impossible for roaming to be completely transparent to applications, but such effects are forgivable since they are inevitable.
Introducing a Mobility Anchor Point (MAP), in Hierarchical Mobile IPv6 (HMIPv6) reduces the signaling overhead and handoff latency associated with Mobile Ipv4. However, if a Mobile Node (MN)’s session activity is high and its mobility is relatively low, HMIPv6 may degrade end-to-end data throughput due to the additional packet tunneling at the MAP. We propose an Adaptive Route Optimization (ARO) scheme to improve the throughput performance in HMIPv6 networks. 

Depending on the measured Session-to-Mobility Ratio (SMR), ARO chooses one of the two different route optimization algorithms adaptively. Specifically, an MN informs a Correspondent Node (CN) of its on-Link care-of Address (LCoA) if the CN’s SMR is greater than a predefined threshold. If the SMR is equal to or lower than the threshold, the CN is informed with the MN’s Regional CoA (RCoA). 

We analyze the performance of ARO in terms of balancing the signaling overhead reduction and the data throughput improvement. We also derive the optimal SMR threshold explicitly to achieve such a balance. Analytical and simulation results demonstrate that ARO is a viable scheme for deployment in HMIPv6 networks. 
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1. INTRODUCTION
1.1 PROBLEM DEFINITION
Mobile IP, the mobility support for IP, enables a Mobile Host (MH) to send datagram’s to the Correspondent Host (CH) directly, routed by its Home Agent (HA) and Foreign Agent (FA). However, packets from CH to MH have to be routed through three different (sub) networks. Therefore, packets destined to the MH are often routed along paths that are significantly longer than optimal. Route optimization addresses this problem by requiring all hosts to maintain a binding cache containing the care-of address of MHs. The binding cache is a cache of mobility bindings of mobile nodes, maintained by a node to be used in tunneling datagram’s to mobile nodes. 
Route optimization extension to mobile IP includes four messages: binding update, binding warning, binding request, and binding acknowledgment. A binding update message is used to inform the CH of the MH’s current mobility binding. The binding warning message is used to transmit warnings that a binding update message is needed by one or more correspondent hosts.
The Adaptive Route Optimization (ARO) scheme handles the binding updates to the Correspond Node (CNs). Therefore, the binding updates to the Home Agent (HA) and the Mobility Access Point (MAP) are the same as in the HMIPv6 specification. If the session activity is higher than the mobility rate, LCoA binding update (LBU) is more appropriate because it eliminates the MAP tunneling and reduces the packet delivery time. On the contrary, RCoA binding update (RBU) is better than LBU when the mobility rate is relatively high. This is because RBU reduces the number of binding updates to the HA/CNs. 
1.2 OVERVIEW OF THE SYSTEM

In wireless/mobile networks, Mobile Nodes (MNs) can change their attachment points freely while being connected. Therefore, mobility management is essential for tracking the MNs’ current locations so that their data can be delivered correctly. Since the next-generation wireless/mobile networks are anticipated to be unified networks based on IP technology, i.e., all-IP networks, IP-based mobility management is critical. Many IP mobility protocols have been proposed in the literature.

Mobile IP has been developed in the Internet Engineering Task Force (IETF) as a solution to provide nearly transparent roaming for IP-addressable mobile nodes. Among them, Mobile IPv4 (MIPv4) from the IETF is the de facto protocol for mobility management in IPv4 wireless/mobile networks. MIPv6 incurs a high signaling overhead when handoff is too frequent. Packets sent by a Correspondent Node (CN) are first routed to the Home Agent (HA) of the MN, then the HA forwards the packets to the MN’s registered temporary address, i.e., Care-of Address (CoA). Once the MN receives the packets tunneled from the HA, the MN sends a BU message to the CN. If the MN moves to a new subnet and its CoA is changed, the MN advertises its new CoA by sending BU messages to all CNs listed in its binding update list. 
The binding update list is maintained by each MN and consists of entries for the CNs having active sessions with the MN. After receiving the BU message, the CN updates its binding cache and sends a binding acknowledgment (BACK) message to the MN. When the MN receives the BACK message, the MN updates its binding update list. After the BU procedures are finished, the CN sends subsequent packets directly to the MN, by passing through the HA. RO enables direct packet transmission (bypassing the HA) between the CN and MN.  
1.3 ORGANIZATION PROFILE


B2E TECHNOLOGY PVT LTD is established in the year 2000 in Triplicane. It is a professionally managed software development company, engaged in offering diverse types of software solutions. The company is recognized for exceptional software development. All the software’s are developed by highly qualified software engineers and other qualified IT professionals ensuring the safety of data from hackers or any other misuse. 

The company is expertise in software development that comprises of application development, accounting application development, asset management and it provides optical/frame inventory and accounting system to manage the information. It’s well known for cutting-edge array of software to help in sales by assisting in procurement, distribution, retailing functions.
 
They renowned software solution service provider in terms of quality. Since in this field, our main objective has been to put smile on the client’s face by offering world class. The company is well equipped with state-of-the art techniques and required facilities for providing software development and consultancy services. The excellent services distinguish from the other competitors in this sphere of business.


Advanced technologies are vital to promote business and introduce with all latest software’s and techniques. The qualified, dedicated, and experienced software engineers are the backbone of the company. They have in depth knowledge of the industry and understand the actual needs of the customers, which enable us to execute excellence in each work. The company is preferred by a large number of clients throughout the world. All the software solution and services are delivered within the desired time frame. They updated with the new market trends and demand of the market.
2. SYSTEM REQUIREMENTS

2.1 HARDWARE SPECIFICATIONS


 Processor

:
Pentium IV 2.4GHZ


 RAM


:
128 MB


 Hard disk

:
40 GB


 CD drive

:
40 x Samsung


 Floppy drive

:
1.44 MB


 Monitor

:
15’ VGA Color


 Keyboard

:
108 mercury keyboard


 Mouse


:
Logitech mouse
2.2 SOFTWARE SPECIFICATIONS
Operating System 
:
Windows XP/2000  

Front-end

:
VB.Net 2005

Coding language
: 
C# .Net (Visual Studio 2005)

2.3 ABOUT SOFTWARE 
  VISUAL BASIC .NET 

The Microsoft .NET Framework is an integrated and managed environment for application development and execution. The framework manages all aspects of the execution of the program. It allocates memory for the storage of data and instructions, grants or denies the appropriate permissions. The .NET Framework consists of two main components: the common language runtime and the .NET Framework class library. The development environment for the VB.NET language is Visual Studio .NET.  It is a true integrated development environment that provides many new useful functions and features.  If fulfils the long-felt need of a really user-friendly and comprehensive IDE.  It offers every feature that need to build client-side as well as server-side applications. 
  C# .NET
· C# .Net has Common Language Runtime, which allows the entire component to converge into one intermediate format and then can interact.
· C# .Net has provided excellent security when your application is executed in the system.

· C# .Net has flexibility, allowing one or more language to interoperate to provide the solution. This Cross Language Compatibility allows to do project at faster rate.
· C# .Net has Intelligence feature that make the coding easy and also dynamic help provides very less coding time.
· The working environment in C# .Net is often referred to as Integrated Development Environment because it integrates many different functions such as design, editing, compiling and debugging within a common environment.
· Toolbars provide quick access to commonly used commands in the programming environment. We click a button on the toolbar once to carry out the action represented by that button. 
· By default, the standard toolbar is displayed when we start C#. Additional toolbars for editing, form design, and debugging can be toggled on or off from the toolbars command on the view menu.
· Many parts of C# are context sensitive. For example, to get help on any keyword in the C# language, place the insertion point on that keyword in the code window and press F1.
· C# interprets our code as we enter it, catching and highlighting most syntax or spelling errors on the fly. It’s almost like having an expert watching over our shoulder as we enter our code.

3. DESCRIPTION OF THE PROBLEM
3.1 EXISTING SYSTEM
MIPv4 incurs a high signaling overhead when handoff is too frequent. To overcome this drawback, Hierarchical Mobile IPv6 (HMIPv6), which employs a Mobility Anchor Point (MAP) to handle binding update (BU) for MNs within the MAP domain, has recently been introduced by the IETF. In this way, network-wide signaling is only required when the MN roams outside of its current MAP domain and, thus, signaling traffic and handoff latency can be reduced. Route Optimization (RO) does not always guarantee a better performance for MNs with different session activities and mobility patterns. For instance, if an MN hands off frequently while it has low session activity, the throughput improvement due to RO becomes negligible and RO results in a large amount of signaling traffic due to the frequent execution of the BU procedures. 

3.2 PROPOSED SYSTEM

We propose an Adaptive Route Optimization scheme to improve the throughput performance in HMIPv6 networks and in which an MN’s session activity as well as its mobility is considered. Depending on the measured Session-to-Mobility Ratio, ARO chooses one of the two different route optimization algorithms adaptively. Specifically, an MN informs a correspondent node of its on-link care-of address if the CN’s SMR is greater than a predefined threshold. If the SMR is equal to or lower than the threshold, the CN is informed with the MN’s regional CoA. 
We analyze the performance of ARO in terms of balancing the signaling overhead reduction and the data throughput improvement. We also derive the optimal SMR threshold explicitly to achieve such a balance. The process of binding cache maintains the details of each messages used by Adaptive Route Optimization. The application of this cache maintenance is providing smooth handoffs as a mobile node moves from one Foreign Agent (FA). Accomplishing smooth handoffs requires the use of registration keys.
ADVANTAGES

· The proposed method is guaranteed for packet delivery.

· It reduces the packet delivery overheard and the binding update traffic.
· It improves the overall performance of the node mobility
4. SYSTEM ANALYSIS AND DESIGN
4.1 MODULE DESCRIPTION
 The various modules are:
1. Create Network.
2. SMR (session to mobility ratio) Calculation.
3. Find Route Optimization.
4. Evaluate Performance Analysis.

CREATE NETWORK IPV6

In this module client and server side networks with IPV6 configuration are created. Before it we are checking whether the system is configured with IPV6 if not we configure them. Now the server waits for the client request. When it receives a request, it processes the request and sends a reply to the connected client. As soon as the client establishes a connection it connects with the server. It starts sending the request data packets to the client network.

SMR CALCULATION

In this module the Session-to-Mobility Ratio is calculated. The SMR is calculated for the mobile node. It is calculated to find the status of the mobile node. The status is checked to find whether the MN is present in Home Network or in a Foreign Network.  
A threshold value is taken. The calculated SMR is compared with the threshold value. If the SMR is greater than the threshold then LCoA binding occurs, if it is less then or equal to threshold then RCoA binding occurs.

FIND ROUTE OPTIMIZATION

This module takes the output of the previous module. It takes the compared values from the SMR module and decides the type of binding that is going to take place. Depending on the SMR value the connection has been established. Adaptive Route Optimization is an attempt to solve the former problem, by reducing or eliminating the routing anomalies introduced by the base Mobile IP specification. To reduce packet loss, the MN can send a BU message to the previous AR or MAP. 

EVALUATE PERFORMANCE ANALYSIS

In this module we analyze the packets transferred and the addressing made. Data packets are checked whether they had been transferred without any loss of data. The end-to-end packet delivery time is defined as the total time elapsed when a packet of a session is delivered from the CN to the MN. Hence, the end-to-end packet delivery time is the sum of packet delivery time among network entities. To obtain the packet delivery time, the packet transmission delay and the link latency should be considered.
4.2 INPUT DESIGN
Input design is the method by which valid data are accepted from the user. The goal of input design is to make input data entry as easy and error free. Input screen takes care to filter the invalid data from becoming an operational data at data entry phase.
Input design is the part of the overall system design that requires very careful attention and is the most expensive phase. Validations are made for each screen. If data going into the system is incorrect then processing and output will magnify the errors. It ensures that the input is understood by the user and suitable messages are to be prompted to the user on error detection. 
Form is a tool with a message; it is the physical carrier of data or information. In this project I have used two types of windows one is a server window which has been depicted in Appendix II Fig 1.1 and the other is the client window which has been depicted in Appendix II Fig 1.2. The client requests for a connection with the server and the server gets connected with the client which has been depicted in Appendix II Fig 1.3. The server in turn responds to the client request. Then the data’s are transferred to server, from client (Refer Appendix II Fig 1.4). The server receives the data from the client which has been depicted in Appendix II Fig 1.5.
Once the server receives the data from the client, the server response to the client and it acknowledges that the data has been received, this has been depicted in Appendix II Fig 1.6. Clients Receives the Response from Server is in depicted Appendix II Fig 1.7.
OBJECTIVES OF INPUT DESIGN 

· Produce cost effective method input. 
· High-level accuracy.
· Free of ambiguity.
· Transmitting data to the system.
· Attractiveness. 

4.3 OUTPUT DESIGN

The output design was done so that results of processing could be communicated to the users. The various outputs have been designed in such a way that they represent the same format that the office and management used to. Computer output is the most important and direct source of information to the user. Efficient, intelligible output design should improve the systems relationships with the user and help in decision making. The basic objective of any information system is to produce the desired output in a specified manner for the end user.
After client receives the data from the server the client calculates the SMR calculation for finding the optimal path. The SMR calculation page is depicted shown in Appendix II Fig 1.8. We enter the server’s IP address and find the optimal path for binding. Here the data’s are transferred through LCoA binding which is depicted in Appendix II Fig 1.10. Data packets are checked whether they had been transferred without any loss of data (Refer Appendix II Fig 1.11). Similarly the connections are made and the data’s are transferred from the client to server it displays with a message box (Refer Appendix II Fig 1.12) and finds the binding type is RCoA and the performance is calculated (Refer Appendix II Fig 1.16). After the data’s are transmitted then connection has been disconnected, this screen is depicted in Appendix II Fig 1.17.
OBJECTIVES OF OUTPUT DESIGN

· Design output to fit the user.
· Deliver the appropriate quality of output.
· Provide output on time. 

· Choose the right optimal method.
5. TESTING AND SYSTEM IMPLEMENTATION 
5.1 TESTING

Testing is the process of finding the errors and to determine whether the objectives are met and the user requirements are satisfied. Software Testing is a critical element and represents the ultimate review of specification, design and coding. Testing is a set of activities that can be planned in advance and conducted systematically. For this reason a template for software testing – a set of steps into which we can place specific test case design techniques and testing methods-should be designed for the software engineering process. It is process of executing a program with the intent of finding an error.

PRINCIPLES OF TESTING

· All tests should be tractable to customer requirements.

· Test should be planned long before testing begins.

· The part to principles applies to software testing.

5.1.1 UNIT TESTING

 
Unit testing is done to check the correctness and validity of modules. The procedure level testing is made first. By giving improper inputs, the errors occurred are noted and eliminated. Then the web form level testing is made. This checks whether the data types are assigned correctly or not, if not they are uncovered. Each module is tested individually. It is carried on in order to check whether the modules work properly when executed individually.
5.1.2 INTEGRATION TESTING

Integration test are done to test the integrated software component to determine if they actually run as one program. Testing is done for each module. After testing all the modules, the modules are integrated and testing of the final system is done with the test data, specially designed to show that the system will operate successfully in all its aspects conditions. Thus the system testing is a confirmation that all is correct and an opportunity to show the user that the system works. A problem arising due to the poor interfacing such as data loss is corrected (Refer Appendix II Fig., 1.11 and Fig., 1.16).  

5.1.3 VALIDATION TESTING

 
The outputs that come out of the system are as a result of the inputs that go in to the system. So, for the correct and the expected outputs, the inputs that go in to the system should be correct and proper. So this testing is done to check if the inputs are correct and provide proper message box (Refer Appendix II Fig., 1.9, Appendix II Fig., 1.12, and Fig., 1.14).
 5.2 SYSTEM IMPLEMENTATION 

Initially as a first step the executable form of the application is to be created and loaded in the common server machine which is accessible to the entire user and the server is to be connected to a network. The final stage is to document the entire system which provides components and the operating procedures of the system. A non optimal route problem is investigated when a CN and an MN are located in the same MAP domain. 
Although there exists a shorter route between two nodes, all packets are inefficiently routed through the MAP, which increases packet delivery time. By checking the source address of the received packets, it is possible to detect that these two nodes are collide in the same MAP domain. Then, the packet delivery path between these two nodes is adaptively optimized.
5.3 SYSTEM MAINTENANCE 
The objectives of this maintenance work are to make sure that the system gets into work all time without any bug. Provision must be for environmental changes which may affect the computer or software system. This is called the maintenance of the system. Nowadays there is the rapid change in the software world. Due to this rapid change, the system should be capable of adapting these changes. The process can be added without affecting other parts of the system. Maintenance plays a vital role. 
In ARO with the route changes, the end-to-end packet delays change accordingly. In the case of mobile IP without Route Optimization, the Mobile Host (MH) is in the foreign network, the end-to-end packet delay is always larger than the delay when MH is in the home network. No matter what the link delay is from the Correspondent Host (CH) to the MH.
 When the MH moves to the foreign network, the minimum end-to end packet delay with route optimization   is much smaller than the end-to-end packet delay without route optimization. When the MH moves to the foreign network, the average end-to-end packet delay retains the same level as the average delay when the MH remains in the home network.
6. CONCLUSION

We have proposed an Adaptive Route Optimization (ARO) scheme, which integrates the best of RCoA Binding update (RBU) and LCoA Binding update (LBU) depending on the estimated SMR. By employing adaptive binding updates, ARO optimizes Binding Update (BU) traffic and minimizes tunneling overhead at the same time. Extensive analysis results reveal that the performance of ARO is not severely degraded even though an MN’s traffic and mobility characteristics are drastically changed. We have also demonstrated that ARO is feasible in practical environments through comprehensive simulations. It is conjectured that ARO is a suitable route optimization scheme for diverse mobile environments where the MNs have different session arrival rates and mobility patterns.

LIMITATIONS     

· Some packets are directly delivered to an MN if it seems to reside for a long time in the current subnet. 

· The residence time is maintained in the profile database. However, this scheme relies on only the mobility rate and the session activity is not considered. 

· It is not adaptive to the change of session activity. Moreover, the threshold residence time is yet to be determined.
7. SCOPE FOR THE FUTURE ENHANCEMENT

 The software executes successfully by fulfilling the objectives of the project. Further extensions to this system can be made required with minor modifications. The invention can be implemented in mobile network, or in wireless communication network, firmware, software, or in combinations of them. It will make some revolution in communication network. In future may any one can invent new method to produce the better result then the Adaptive Route Optimization algorithm can implement in mobile communication network. It may reduce the network traffic less than ARO can improve the result of the Network. Otherwise we can continue with the Adaptive Route Optimization algorithm itself.
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APPENDIX I
1. SYSTEM FLOW DIAGRAM
  A System Flow Diagram (SFD) is a top-level data flow diagram showing the data flow between a generalized application within the domain and the other entities and abstraction with which it communicates. Hence SFD has entity, data flow and one process. SFD gives the detailed description of the system. 
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2. CLASS DIAGRAM
A class diagram is a type of static structure diagram that describes the structure of a system by showing the system's classes, their attributes, and the relationships between the classes. A graphical model used in the object-oriented approach to show all of the classes of objects in the system.  
                       







3. FLOW DIAGRAM

Flow diagram is a means of representing a system at any levels of process with a diagrammatic representation of symbols showing data flow, data sources or destination.
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4. USE CASE DIAGRAM


A use case diagram is a type of behavioral diagram defined by and created from a Use-case analysis.A diagram to show the various user roles and how those roles use the system.













APPENDIX II
1. SCREEN SHOTS
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Fig 1.1 Server Screen
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Fig 1.2 Client Screen
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Fig 1.3 the Server connects with the Client 
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Fig 1.4 Data Transferred to Server (LCoA binding)
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Fig 1.5 Servers Receives Data from Client (LCoA binding)
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Fig 1.6 Servers Response to Client (LCoA binding)
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Fig 1.7 Clients Receives the Response from Server (LCoA binding)
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Fig 1.8 SMR Screen
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Fig 1.9 Validation Screen 
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Fig 1.10 SMR Calculation Screen (LCoA binding)
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Fig 1.11 Performance Calculations (LCoA binding)
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Fig 1.12 Data Transferred to Server (RCoA binding)
[image: image14.png]Request for incoming client connections on : 1979 RX:
this is trial message fro
RX: m client

DEEELL pcf




Fig 1.13 Servers Receives Data from Client (RCoA binding)

Fig 1.14 Servers Response to Client (RCoA binding)
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Fig 1.15 Clients Receives the Response from Server (RCoA binding)
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Fig 1.16 SMR Calculations and Performance Analysis (RCoA binding) 


Fig 1.17 Connections has been disconnected
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