Increasing efficiency of wireless netork using multicast algorithm

Chapter -1

1.0 Introduction:
In the current wireless internet system; the importance of wireless mesh network pattern is growing rapidly, in these networks most of the nodes are immobile and don't have power constraints. Wireless network is the most important sector of network communication system, this wireless communication system resolves the low-bandwidth problems, provides higher data transfer rates and delivers to specific root node in a low networks mesh. The basic operation of wireless network is categorized into two modes one is Infrastructure mode [1] and the other is Ad hoc mode [1].
INFRASTRUCTURE MODE:
In the infrastructure mode [1] the communication is made among wireless networks through access points which are connected to wired-network. Thus the communication is made using both the access points and wired network.
AD HOC MODE:
This mode represents the router instead of nodes, here every node act as a router, the router will represent the communication system. Every router will form a path to distribute the services.

However, which are required to provide high quality service (QoS) to end users, throughput maximization [2] potentially conflicting with limited bandwidth has should be of paramount importance in wireless mesh networks. The problem to study is that of proposing an optimal route discovery mechanism [3] and to optimize throughput for improving bandwidth utilization and for providing the quality service. In wireless networks the quality, performance and speed are main factors due to the demands of wireless devices and services they offer. In the wireless network system, to achieve optimal route discovery among nodes within a node cluster is a major objective.
1.1 PROBLEM STATEMENT:
The difficulty with the Wireless networks is distinguished by low-bandwidth, high loss rate communication links. In this research process, we clearly get into detail about the functional capabilities of the network communication system through information distribution. The problem has occurred due to the bandwidth. In the wireless communication system, transmitting a data packet is a very challenging process.

In Wireless network the quality and network throughput are basic objectives, due to the inconsistent bandwidth the data transmission on over network is inefficient and it takes much time to deliver the packet. Due to the lack of bandwidth conflicting the wireless network reduces performance efficiency. This research analyzes the wireless network infrastructure and network topology for understanding the pitfalls of wireless networks; here it defines the problems of inconsistent network throughput and immobile nodes.

To overcome wireless network problems; this project demonstrate the wireless mesh networks; which are distinguished by the use of multiple channels and multiple interfaces to improve the system throughput. For optimizing throughput I demonstrate a Level Channel Assignment (LCA) algorithm and a Multi-Channel Multicast (MCM) algorithm [4] for wireless mesh networks (WMN) [5].
1.2 OBJECTIVES:
The basic objective of this research is to improve the network throughput in inconsistent bandwidth networks.

Ø To illustrate the multicast algorithms for mesh networks.

Ø To design multicast algorithms for throughput improvement.

Ø To distinguish the mesh networks by using multiple interfaces and channels.

Ø To demonstrate the wireless mesh network performance by analyzing the network throughput in inconsistent network bandwidth.

Ø To demonstrate a Level Channel Assignment (LCA) algorithm [4] and a Multi-Channel Multicast (MCM) algorithm [4] for mesh networks.

Ø To design a multicast structure by demonstrating multicasting algorithm.

Ø To demonstrate channel assignment strategy to improve the network capacity.
1.3 RESEARCH METHOD:
In this research the network throughput is a main objective; to improve the wireless networks throughput; this project proposes multicasting algorithms for mesh networks. In this research it demonstrates the multicasting algorithm for multiple interfaces and multiple channels in a mesh networks for optimizing the better throughput. To improve the system throughput this project proposes a level channel assignment algorithm and multi channel multicast algorithm on wireless mesh networks.

This project will improve the WMN's throughput by assigning the multiple channels to different wireless mesh interface. In other wireless networks it's concern of only packet transmission from source to the nodes but it doesn't consider about mesh network but it's not an efficient solution for achieving the better result. To achieve an efficient services for limited bandwidth is a big concern for any wireless network which should be obtain by designing the techniques of multicast routing algorithm for mesh networks

And also illustrate that the use of partially overlapping channels can further improve the throughput. Simulations show that our algorithms greatly outperform the single-channel multicast algorithm. We observe that MCM achieves better throughput and shorter delay while LCA can be implemented in a distributed manner.
1.4 SCOPE
Ø To handle the wireless network throughput for inconsistent network bandwidths for different mesh networks.

Ø To meet the wireless network requirements for achieving better Quality of Services.

Ø To handle the newly joined Mobile nodes in ad hoc networks by reducing the number of hopes.

Ø In the wireless mesh networks (WMN) [5] the nodes establish self organized networks; which establish larger connectivity and provide more reliable services

Ø In Wireless Mesh Networks the nodes are equipped with mesh interfaces; the equipment of nodes to the mesh interfaces improves system throughput significantly

Ø This research will improve the system throughput by enhancing wireless mesh networks infrastructure by the use of multicast interfaces and channels
1.5 ORGANIZATION THESIS:
Chapter -1: Introduction: Introduction of Wireless network and importance of Wireless network, problem statement and research method.

Chapter-2: Literature Review: Study of Wireless mesh network, describes the system model and evolution of Wireless Mesh Network (WMN).

Chapter -3: Design Model: Design of Multicast algorithms and illustrate a Level Channel Assignment (LCA) algorithm and a Multi-Channel Multicast (MCM) algorithm.

Chapter -4: Implementation: To build a multicast structure with the description of Multicast channel assignment and multicast interfaces and apply multicast protocols for different interfaces and channels.

Chapter -5: Simulation Results: Evaluate the throughput and delay results by Evaluate Multi-Channel Multicast (MCM) algorithm by comparing Level Channel Assignment (LCA) and single channel multicast algorithm.

Chapter -6: Review of related work: Testing on transmission rate, channel assignment and delay comparison. Future Enhancement, conclusion, reference and appendices.
CHAPTER-2
In chapter1, the main objective of this research was discussed. This chapter gives background knowledge to the relevant information which is regarding wireless mesh networks to understand further research analysis.
2.0 OVERVIEW OF WIRELESS MESH NETWORKS:
A wireless mesh network is a network made of radio nodes which can be connected in mesh topology. Basically, wireless mesh network often consists of clients, routers and gateways. Clients are like cell phones, laptops and other wireless devices. Mesh routers are used to control the traffic over the network, where as gateways are used to convert one standard protocol communication to the other standard which is required to the specific node.

Wireless mesh networks are dynamically self organized and self configured with respect to the nodes in the network. [6] Here we deal with the two high end terminals; they are mesh routers and mesh clients. Mesh clients also works as a router for mesh networking. Hard ware and software requirements are very simple when compared with the mesh routers.

In addition to mesh networking among the mesh routers and mesh clients, [7] the gateways in mesh routers can enables to embed the different networks with the mesh networks. Because it can deal with all type of networks, even it may be conventional networks. The integration part of different networks can directly connected to WMNs through routers. So, it is highly flexible.
2.1 Network Architecture:
Basically architecture of WMNs can be classified into three types.

* Infrastructure/Backbone WMNs

* Client WMNs

* Hybrid WMNs
Infrastructure/Backbone WMNs:
In this, mesh routers form an infrastructure for clients. This architecture can be used by various radio technologies. Mesh routers are self configuring and self healing. With the gateway functionalities, mesh routers connected to the internet. This infrastructure meshing is mainly used for integrating the different networks with the mesh networks. Conventional networks are connected through the Ethernet. If the conventional client belongs to the same radio technologies as mesh routers, then they can directly communicate with mesh routers. Otherwise client must communicate with base station then connect to the mesh routers.
2.1.0 Client WMNs:
In this, client devices proposes peer-to-peer networking. Mesh router does not play major role in this architecture. Because, client node constitute with the actual network to perform routing. It is similar as conventional ad hoc networks. Here requirements on end-user devices is increased when compared to infrastructure meshing, since in client WMNs, the end users must perform additional function such as routing and self configuration.
2.1.1 Hybrid WMNs:
It is the combination of infrastructure and client meshing. In this, mesh client can access network through mesh router as well as directly meshing with the other mesh clients.
2.2 Characteristics of WMNs:
* WMNs support ad hoc networking and having the capability of self- forming, self- healing and self organization.

* Mesh router have minimal mobility and perform dedicated routing and configuration which significantly decreases the load of the mesh clients and other end nodes.

* Mobility of end nodes is supported easily through the wireless infrastructure.

* Mesh router integrate heterogeneous networks, including the both wired and wireless networks. Thus WMNs deals with multiple networks.

* Power consumption constraints are different for mesh routers and mesh clients.
2.3 Critical design factors:
The factors influencing the performance of WMNs are summarized as follows:

* Radio technologies

* Scalability

* Mesh connectivity

* Broadband and QoS

* Security

* Ease of use

* Compatibility
Radio technologies:
Advanced wireless radio technologies all require for a revolutionary design in higher layer protocols. Especially, MAC and routing protocols. [6]
Scalability:
Scalability is the one of the major requirement in network domains. Because of this functionality, networks will prove their ability of handling the nodes. Here performance degrades when the network increases. All layers should enable the scalability functions with respect of their protocols.
Mesh connectivity:
Mesh connectivity is more useful for the reliable communication among the nodes. For that network should be self-describing, self-organizing and topology control algorithms are needed.
Broadband and QoS:
WMNs applications are mostly broadband services with the heterogeneous systems with different QoS requirements. For that, it will maintain the performance metrics such as delay jitter, aggregate, packet loss ratio.
Security:
Basically WMNs are designed for the distributed environments. So, most of the conventional security schemes such as centralized key distribution for cryptographic solutions are not applicable to the WMNs.
Ease of use:
Network management tools need to be developed for maintains the operation and monitors the performance of WMNs.
Compatibility and Inter-operability:
Basically, mesh network should be intractable with conventional network. So protocol architecture should provide such environment to integrate with the existing networks.
Research challenges of mesh network:
The distinct features and critical design factors of WMNs bring many challenging issues to the all protocols in the protocol stack. Protocols in various layers need to be improved in terms of network management and security.

* Network capacity

* Layered communication protocols

* Network management

* Security
Conclusion:
WMNs depend on existing network systems. So it is flexible with the entire network environment and made easy to integrate various networks. It is mainly focuses on the research areas like throughput, scalability and security issues.
CHAPTER -3

3.0 RESEARCH METHOD

3.1 Multicast:
Multicast is a process of delivering a simultaneous data to all destination from single source on over network, which represent a network communication from single source to multiple destinations. Multicast can be characterized as one to many and many to many communication process. The basic multicast applications are video and audio broadcast, video conferencing.

Advantages of Multicast are

Ø Efficient Bandwidth utilization

Ø Simultaneous data transmission process

Ø Less hosts and routers

Ø Faster delivery
3.1.1 IP Multicasting
IP multicasting refers implementation of multicasting on over internet.[8] In the multicast process the same message will transmit on same link. Multicast groups are identified by IP addresses in the range 224.0.0.0 - 239.255.255.255. The host can join and leave multicast group at any time, it's a dynamic process which doesn't require any accessing permission. IP datagram send to group members of multicast group. The routers manages multicast group and which listen all multicast addresses, the problem with security and control of group of members .

The basic challenges in multicast model are

- Invoke authentication, authorization

- Data encryption

- key distribution

- Transparency

- Efficiency

- Concurrency

The basic components of IP multicasting are as follows

1. IP multicast addressing

2. IP group management

3. Multicast rouging
3.1.1.1 MULTICAST ADDRESSING:
The multicast address is Class D address. The range of this addresses are 224.0.0.0 - 239.255.255.255 this addresses are dynamically assigned. IP datagram sent to everyone in a multicast group, which has been sent to a multicast address.

In Ethernet MAC addresses, a multicast address is identified by setting the lowest bit of the "most left byte".

Multicast address mapping

The above diagram represents multicast address mapping which maps Class D IP address by dividing into various fields. The left most bit represent class D which are map to Ethernet address
3.1.1.2 IP Group Management
• The Internet Group Management Protocol (IGMP) [9] is a simple protocol for the support of IP multicast.
• IGMP is defined in RFC 1112.
• IGMP operates on a physical network (e.g., single Ethernet Segment.
• IGMP is used by multicast routers to keep track of membership in a multicast group.
• Support for:

- Joining a multicast group

- Query membership

- Send membership reports
• A host sends an IGMP report when it joins a multicast group (Note: multiple processes on a host can join. A report is sent only for the first process).
• No report is sent when a process leaves a group
• A multicast router regularly multicasts an IGMP query to all hosts (group address is set to zero).
• A host responds to an IGMP query with an IGMP report.
IGMP protocol

3.1.1.3 IP multicast routing
The basic purpose of IP multicasting routing [9] is to provide better data distribution among routers for sharing group information. It represents two types distribution tree structure 1) shared tree structure 2) source tree structure.
Source Distribution tree
Source tree which require more memory for representing group of routers and sources, which minimize delay by providing optimal path and which is better solution for less number of senders and more number of receivers, which is used for implementing radio broadcasting application.
Shared Distribution tree
• Shared tree

- Less memory O (G) in routers.

- Sub-optimal path from source to receiver, may introduce extra delay (source to root).

- May have duplicate data transfer (possible duplication of a path from source to root and a path from root to receivers).
• good for

- Environments where most of the shared tree is the same as the source tree.

- Many senders with low bandwidth (e.g. shared whiteboard).

Distribution policies of IP multicasting routing are

- Opt in (ACK) type

- opt out (NACK) type
3.2 MULTICAST ALGORITHM:
This project designs a multicast protocol for wireless mesh networks to improve system throughput. To improve of wireless networks this system research on multicast algorithm on mesh networks for minimizing the hop count distance and number of communicate nodes. The multicast algorithm specifies two types of algorithms 1) level channel algorithm 2) Multi channel multicast algorithm. This algorithm needs to reduce relay nodes, number of hops in between source and destination. This algorithm designs a multicast structure by dividing routers into different levels assigns multi channels to multi interfaces. This algorithm establish tree based network structure for promoting better network services and better throughput maximization rather than other network trees. It also measure overlapping channels for throughput improvement. Till now many research were connected on WMN's to improve the throughput by reviewing orthogonal channel to wireless links to minimize intrusions.

The multicast routing protocols offers efficient multicasting services to wireless sensor networks which are having multiple hops. In wireless networks the mobile nodes contains limited power and energy. The mobile nodes have limited computing power due to this constraints the multicast design structure should take care of energy constrains and network topology with minimum number of hops. To design a multicast structure for rapid packet delivery to multiple destinations, this multiple destination are as a group members.
3.3 LEVEL CHANNEL ASSIGNMENT ALGORITHM

Node level information:
The basic factor of multicast is to build a multicast tree by defining access point, in level channel assignment algorithm to partition the nodes into different levels according to the hop counts in between source nodes to destination nodes. It uses breadth first search (BFS) to partition the nodes into different channels.

In this algorithm first it needs to obtain node level information in between source nodes and destination nodes by using Breadth First Search (BFS).

Breadth First Search (BFS): The BFS is search algorithm which is used in network tree to obtain travelling distance from accessing node to receivers nodes, which computes number of hop counts distance in between source node to other destination nodes. The BFS search start from accessing node [11], then it traverse entire network. It start from starting node then it goes to left side node of first level and it goes right side of first level like it scans entire network to obtain hop distance.

The above diagram illustrate network structure, the BFS conduct a search from node -1 and it goes to next level of node which is node -2 like wise it search entire network for obtaining hop distance. It computes a distance of level -1 node to level -3 node which is node -4. In above diagram the node -1 is a parent node and other nodes are child nodes, find out hop distance counts in all level of channels.
Build a multicast tree:
To obtain nodes level information and build a multicast tree according to node level of information. To define a parent node for multiple receivers and choose a tree node for all the parents nodes, connect parent nodes and other receiver nodes and find out relay node, find out best relay node to transmit the message to all receivers by finding hops distance. This process includes all receivers in this network tree and finds appropriate level of channel to transmit a message.
Channel Assignment:
Assign a channel to the tree nodes with multi level information. The message transmission starts from source node which contains one interface with level -0 channel. The source interface communicates with next level tree node that is level -1 tree node. The next level of tree nodes uses two interfaces one is for receiving packets from upper node and one more is for packet forwarding to other tree nodes in a next level channel that is l+1 channel . This process continues till it finds receiving nodes at last channel.

The basic advantages of level channel assignment algorithm are it's easy to implement using BFS search by portioning the nodes to channel and obtain hop level distance. It improves system throughput by finding nearest tree node in a multicast tree, define a channel for different multi interface for quick data transmission. The LCA algorithm includes some drawback such as

1) Which can't reduce intrusions on same channels.

2) Some of the channel are not utilizing due to the problem with available channels are more than levels.

3) Which doesn't consider overlap property for adjacent channels.
3.4 MULTI-CHANNEL MULTICAST ALGORITHM:
The basic purpose of this algorithm is to minimize the relay nodes and hop count distance and improve throughput by analyzing problem in LCA algorithm. This algorithm defines multicast structure and allocates channels to minimize intrusions.

1) Build Multicast structure

2) Channel allocation for minimizing intrusions

Building Multicast structure by defining Broadcast structure.
3.4.1 Broadcast Structure:
In multicast networks there are many receiver nodes, from single source node it will broad cast the message to multiple receiver nodes, initially it assumes all the multiple receivers defines nodes in a network structure. The broadcast structure need to minimize the needless branches by allotting a portion of nodes to the receivers.

The basic factors in Broadcast Structure are

BFS mechanism

To identify minimum of number of relay nodes

1) To apply BFS search in multicast network to cut down the edges who having same level in between two nodes. Divide the nodes into various levels.

2) To build a network mesh by using BFS mechanism for obtaining hop count distance and minimize the transmission delay.

3) The BFS provides a same channel to different nodes in adjacent levels.

4) The BFS mechanism minimize the transmission time.
3.4.2 Minimum number of relay nodes:
The basic purpose of this identification is to minimize the relay nodes by identifying relay nodes that have more than one parent nodes. To identify the relay nodes it uses top-down approach by computing level -0 to lowest level In the top-down approach the network travels from level-0 to last level, this purpose is for identifying relay nodes in various level and minimize the relay nodes in last level which are used in next level like l+1.

The basic steps for identifying relay nodes are as follows

Ø To consider parent node as relay nodes who having minimum number of children nodes.

Ø Which parent node has maximum number of children nodes, that node it represent as a relay node.

Ø To remove unwanted relay nodes by comparing next levels.
CHAPTER-4

IMPLEMENTATION

4.1 Multicast Structure:
In chapter -3 the broad cast tree structure minimize the number of unwanted branches in network tree. The multi channel multicast algorithm defines slim structure by considering MCM tree algorithm
4.1.1 MCM Tree algorithm:
To build a tree mesh network for multicast tree by using BFS mechanism. To divide the nodes into different multicast levels and initially assign all the multiple receivers as a nodes. Assign a same level for adjacent nodes and compute number of nodes on particular level. Identify the child nodes who having minimum number of parent nodes and identify the parent node who having multiple children nodes, to represent those nodes as a relay node. Minimize the edge in between two nodes in a same level and minimize the relay nodes by identifying the parent node who provide better services. In this algorithm the search process starts from bottom to top, this will minimize the relay nodes during construing mesh networks. The bottom to top approach will minimize the relay nodes by computing the relay nodes from upper level and then it computes at bottom level for assigning channels.
4.2 Multicast Channel assignment:
This will assigns channels to multicast interfaces. This channel assignment for nodes is defined using two types of algorithms 1) ascending channel allocation 2) heuristic channel allocation.
4.2.1 Ascending Channel allocation:
The multicast network tree contains two type of interfaces receiving and sending interfaces. The receiving interface receives a data from upper nodes and it will sends to other children nodes using sending interface .This two interface represent adjacent nodes in a network tree, for this node it assign a same channel, the receiving interface will sends a data to relay nodes of sender interface which have same channel.

Step1: To find out number of interface in network tree.

Step2: Identify relay nodes by scanning maximum children nodes for parent node and minimum parent nodes for children.

Step 3: Allot channel -0 for source sender interface.

Step 4: Allot channel -0 for receiver children node.

Step -5: Identify nodes which have multiple interfaces.

Step -6: Compute hop distance in between adjacent nodes.

Step -7: Detect relay node and assign a channel in adjacent nodes.

Step 8: Assign a same channel of multi levels nodes.

This is a top to bottom approach, this will process till it finds last nodes in the network tree and it reaches maximum number of channels, but this process is limited to orthogonal channels, it have limited computations.
4.2.2 Heuristic Channel Assignment:
The basic purpose of this channel assignment is to minimize the number of intrusions, by increasing channel separation. Here it needs to point out range of intrusions from one sender link to another sender link. Before a channel assignment is known, the actual interference of links is unknown. potential interference do not consider channel.

First get a k-connected structure with minimum potential interference from the physical topology.

Then assign the least used channels nearby to links in the non-increasing order of potential interference.
4.2.2.1 Link-based Interference Reduction:
l Minimize the node coverage interference

l Number of nodes that are affected when the link (u, v) is active.

l The network interference is defined as the maximum (or total, average) node coverage in the physical topology.

l MST is the optimal solution when minimizing the maximum node coverage in a connected physical topology.

l Minimize the link interference

l Number of links interfered by the link (u, v) in GP.

l This definition of interference has been proposed, but no work on minimizing such interference in physical topology control has been reported.

l Minimize the sender-based interference

l the transmission power of u:

l the interference of node u:

l # of nodes that receive signals transmitted by u

l Minimize the maximum sender-based interference while keeping the network k-connected or spanner.

l Mnimize the average sender-based interference in a connected topology (NP-hard?)

l Minimize the receiver-based interference

l the interference of node v:

l # of nodes that affects node v.

l It is more realistic because interference occurs at the receiver instead of the sender.

l A-approximation algorithm has been proposed to MIN the maximum receiver-based interference while keeping the topology connected in a highway model.
Project flow Process:

Description:
The above diagram defines multicast algorithm on over network. The source need to distribute the data to pool of destinations. The pool of destination send a request to source on particular network interface, now the source want to communicate with pool of destination by identifying nearest route, source will maintain session of each destination request and establish network communication to all of its destinations. The source is ready to distribute data to multiple destinations by establishing network channel and multiple interface for multiple nodes

The multicast algorithm presents multi channel multicast algorithm for improving system transaction speed and search efficient route map for maximizing the throughput by minimizing the number of hops distance. The source station needs to reach destination by identifying destination network route map and destinations nodes interfaces and channels
4.3 NETWORK TREE PROCESS:
Description: The network tree process represent network tree which shows how the transaction process occurred in the current network tree. In the given diagram which shows number of nodes in different levels, the source node situated at level -0, this source node at level -0 need to communicate with nodes of H1, H2 nodes and represent these nodes as route nodes, this route nodes will establish a communication interface with destinations D1, D2, D3 and D4. The destinations will send a request to source by communicating with hop nodes H1 and H2 this will send this request to S. Now source node establishes simultaneous communication with destination by dividing into H1, H2 nodes.
Use Case Diagram

Description:
The use case diagram specifies four different cases one is network group generation, this represent network tree and available nodes and design structure, router discovery case which discovers shortest path from source node to destinations . Create recursive multicast tree by minimizing number of hops in between source and destinations and hop by hop transmission case represent number of hops in between source and destination, source and hop nodes and hop nodes to destination node.
Sequence Diagram:

Description:
The user object needs to send data from source object to multiple destinations object, it uses multicast communication method for dispatching to all destinations simultaneously. Subnet object divides network into various subnets and crate multiple interfaces and multiple channels to minimize the route. Once it finds flexible route from source to destination it will distribute data to destinations
CHAPTER-5

5.0 SOFTWARE AND HARDWARE REQUIREMENTS:
This project is designed and developed according to the proposed system and system functional requirements. This project have to invoke remote actions, it has to establish a communication among different network nodes. The basic idea of this project is to implement multitasking, remote networking and parallel communication for distributing data from source nodes to multiple destinations on over network. The project development is based on networking infrastructure.

However the project need invoke all remote actions for representing simultaneous data distribution. This project is implemented with object oriented paradigm, to implement this project I have selected java language with windows XP operating system. The project coding is designed with java packages such as networking, awt, swings, io, util and sql packages. To implement coding the minimum requirement for developing coding are jdk1.5, windows XP, ms-access data and to develop and execute this project the minimum hardware requirements are min LAN network, RAM 512 MB and compatible hard disk storage and processor speed.
5.1 JAVA
There many programming languages are existed, every programming language have unique identity and it includes unique features. Apart from operations and services the programming langue should need to support many system constraints such as security, user friendly, portability, multi tasking and easy to use. As per my project point of views it has to establish a remote communication in between source and destinations in secured manner.
Java Features
Ø Java is an object oriented language with establish a remote network communication and invokes simultaneous operations.

Ø Java can execute its programs on any kind of operating system, which not based on any platform, it's a open source software.

Ø Java is a secured language, which secures source code by generating .class file.

Ø Java provides multitasking operations and it's inherit the properties from one level to another level.

Ø It automatically garbage memory, it's simple to use.

Ø It's easy to understand and it's more reliable.
Package overview:

JAVA AWT:
This package defines user interfaces , user selection actions and window events. Which shows various action events for representing input events and output events. In this package I am importing various actions listeners and action performed events.

The package import is : import java.awt.*;

The * represent whole classes and interfaces of the awt package in to the current source code
Java IO:
This package represents input and output actions. It deals with input actions such as file reading, system input, file writing, dynamic actions, system input, character read and system output etc. This mainly deals with dynamic actions. This package I am importing for representing source addresses, destinations and file transactions.
Java Swings:
Java swings are extension of applet and awt packages, which include more value added features it's frame work, it integrates all the features of applet and awt packages. Swings provides advance java interface features. Swing extends AWT, so it needs to import AWT package and use it for some operations. Which provides more flexible operations and user friendly operations
• Swing provides several GUI components such as menus, text areas, buttons, and lists which you combine to create your GUI programs.
• Swing provides containers such as windows and tool bars.

- Top level: dialogs and frames.

- Intermediate level: scroll pane, panel and tabbed pane.

- Other Swing components: labels and buttons.
CONTAINER:
• Imports java.awt.Container class for representing the actions of container.
• A component that can contain many other components.
• Use a layout manager to size and position of the components contained in them.
• By using add method we can add the components to the container.
JFrame:
The instance of JFrame class implemented as a Frame, is a window that has decorations such as a title, a boarder and buttons for closing the window.

-The decorations are platform dependent on a frame.

-GUI Applications typically use at least one frame.
JComponent:
• The base class for all Swing components is JComponent except top-level containers.

- Jpanel, JList, JButtons, Jlabel, JTable.
• To use a component, it must be placed in a containment hierarchy who's base is a top-level container and that inherits from JComponent.
Layout manager:
• Determining the position and size of components.
• By using absolute positioning the Layout management can be done.

- Every component position and size within the container must be specified.

- Resize of top-level container does not adjust well.

- Does not adjust well to differences between systems and users, such as font size.
5.3 System prospect
The system can be broadly divided into 4modules:

1. User Interface Design

2. Group Generation

3. Path Discovery

4. One-To-Many (Hop by Hop Transmission)
5.3.1 User Interface Design
In this module we have designed the user interface for all the hosts. We design the user interface to show out nodes in a graphical manner or GUI. By showing the output in GUI gives more attractive and understandable to everyone. Thus we design the whole user interface in this module.
5.3.2 Group Generation:
In this module, all the nodes that are attached to the particular node will be displayed in the list and the left and the right node to which the message has to be sent are selected from the list. When we want to send a message the data will be sent to those nodes which are selected from the list.
5.3.3 Path Discovery:
The shortest path from the source node i.e. the root to the left and the right is found out and the request is sent from the left and right nodes to the root node by which the shortest path is found and the message is sent along the shortest path found through the found shortest path.
5.3.4 One-To-Many (Hop By Hop Transmission)
§ The One-To-Many multicast protocol has a tree construction algorithm which finds the end-host in the specified subnet by checking node by node.

§ This is achieved by checking the every node IP address against destination IP
5.4 IP ROUTING TABLE:
Routing table is a table that is maintained for part of an internetwork. The table contains paths and distances between routers on the internetwork. Distances are generally measured in hops, and they may change. As a result, routing tables may be updated frequently.

The routing table entries are defined as follows:

Network number: A known network ID.

Next router to deliver to: The next router that the packet should be delivered to if the destination network is not directly connected. A directly connected network is one that is physically connected to the router, since most routers today have more than two connected networks.

Hops: This is the metric count of how many routers the packet must traverse before reaching the final destination. If the value is 1, then it indicates a local route.

Port: The physical port on the router from which the router received information about this network.
5.5 SCREEN SHOTS:
The above screen shot represent root design process which it will create a route map to source and destinations by establishing a network tree, which specifies four button one is choose file if we click on this button it will open file browser, we are selecting a file to transmit a file to destination by selecting file transmission button and the send message button is for sending message across network and report is for transaction reports.

The above screen shot presents left node of the network tree, where it contains two text filed one is host name, server name, the host name specifies an IP address of left node and it contains server name which represent server name, it has three buttons one is request, the request button will send a request to particular server to retrieve a message, display button is for showing received message.

The above screen shot represent right node operation in network tree, which specifies node host name and server name where it has to receive a data and specifies request button, report button and display button, this buttons represent unique operations one is for sending a request to server, one is for displays received message.

The above screen shot shows the left node receiving output.

This screen shot contain file browsing window, we can select a file for file transition.
CHAPTER - 6

6.0 TESTING:
Testing is a process of investigation, which examines the processing input for finding defects and bugs. The role of software testing is to assure the quality. In this document we consider other methods to improve the quality by analyzing the software life cycle model for software development. This document demonstrates the software testing process and functionalities. Identify the correctness, completeness of software application can be done by the process of testing. Testing is defined as a process of technical investigation, performed on behalf of stakeholders.
6.0.0 What is Software Testing:
Software Testing is a process of checking and validating the software application, which validate either the application or program meets the business requirements or not. In the project development life cycle the software testing involve at each phase which finds the bugs and defects of the process. During any level of project stage which should be tested.
The main features of the software testing are

1) Validating:
Validating will make sure that the software application meets the business requirement or not
2) Verifying:
Verifying process will make sure that the software application meets the technical specifications of not
3) Finding the Defects variation:
Defect finding will find the problems by showing the variation in the actual and expected results

"A clever person solves a problem. A wise person avoids it." Albert Einstein

Testing involvement in product development is as follows

Ø Business Requirements

Ø Functional Requirements

Ø Technical Requirements

Ø Resource Requirements

Ø System Design Requirement

Ø Implementation

Ø System configuration and installation

Ø Product Delivery process
6.1 Aim
The main aim of this document to evaluate the product improvement by applying various quality, performance and product standard methods.
Purpose
The basic purpose of this document to measure the product quality and standards by applying product improvement method rather than considering the overall testing methods.
Objectives
Ø To find out the better approaches to improve the product.

Ø Analyze the testing methods of various life cycle models and demonstrate the importance of testing in any product improvement.

Ø Find out testing process flaws in software life cycle model.

Ø How to improve the product by concerning other software methods rather than testing methods.

Ø Testing is involved in each stage of software life cycle model, the involvement of testing in project development is differ from one life cycle model to another life cycle model. If we consider V model and W- Model which involves at every stage of the life cycle but if we consider the other models only few testing methods. Different types of testing in a software project development are.

Ø 1.Unit Testing

Ø 2.Integration Testing

Ø 3.System Testing

Ø 4.Acceptance Testing
UNIT TESTING:
Which test individual unit of a program, which test the individual software and hard ware unit and verifies and validate the software code by considering individual units. In this each test case is independent to the other test case, which is a basic model.
INTEGRATION TESTING:
This level of testing done at the time of two or more functions are integrate into the larger structure Integration test have different sub test types.

Compatibility Testing - Compatibility tests insures that the application works with differently configured systems.

Performance Testing - Performance tests are used to assess and understand the application's scalability.

Stress Testing - Stress Testing is performance testing at higher than normal replicated loads.

Load Testing -This test the capacity of the application to function appropriately under expected normal production circumstances.
SYSTEM TESTING:
This level of testing is conducted on entire system to evaluate the system errors by comparing the system requirements.
ACCEPTANCE TESTING:
This level of testing done when we deliver the product to the stakeholder, which assure that the project delivered without any flaws.
Test plan:
Ø proper detailed document that describes

Ø Scope, objectives, and the approach to testing,

Ø People and equipment dedicated/allocated to testing

Ø Tools that will be used

Ø Dependencies and risks

Ø Categories of defects

Ø Test entry and exit criteria

Ø Measurements to be captured

Ø Reporting and communication processes

Ø Schedules and milestones
CHAPTER 7

7.1 CONCLUSION AND FUTURE WORK:
* A multicast routing protocol that implements multicast distribution through recursive multicast trees.

* Multicast allows the incremental deployment of the multicast service because multicast routers inside the network are transparently supported.

* The main goals of multicasting are: to support unicast clouds, allowing incremental deployment; to have a stable tree structure, by minimizing the impact of receiver departures; and to construct low-cost trees.

* The advantage of HBH grows with larger and more connected networks.

* The tree management algorithm of hop by hop uses three control messages to construct network tree. Messages are periodically sent to the source by the receivers. The source periodically produces messages that are multicast to the receivers. As the messages travels in the tree, the intermediate nodes may generate messages that are responsible of refining the tree structure.

The future enhancements are nothing but the developments of our current project or in other words this can be stated as our dream to implement in near future if we get a chance.

Ø We have implemented multicast congestion control for unirate inputs we can enhance this network applying it for multirate inputs.

Ø Here we have a slight delay associated with each transition of data. Even this delay can further be reduced.

The algorithm was implemented for LAN network. Further improvements can be made such that it is applicable for a wide area network.
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7.2 Appendices
1) Install jdk1.5.

2) Set environmental variable for java.

3) Run the batch files in the following order

rootdesign.bat

leftdesign.bat

rightdesign.bat

