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SYNOPSIS

               A mobile ad hoc network (MANET) is a non-centralised, multihop, wireless network that lacks a common infrastructure. It therefore needs self-organisation. The MANETs are autonomous, adaptive and dynamic. In MANETs, multihop routing allows multiple routes between the source and destination to be established. 
             The aim of this protocol is to save the time in the route discovery process, since the reactive protocol is designed to reduce the latency which is critical in this kind of protocols. It also aims to avoid  the maintenance of routes to produce long delay.

          This work speaks about a bio-inspired routing protocol for these networks based on AntHocNet. The design for the protocol lies in a heuristic based on swarm intelligence, which takes into account the limited resources and highly dynamic environment, as well as the restriction on the exchange of routing information. So, the key aspects of the proposed protocol are the disjoint-link and disjoint-node routes, separation between the regular pheromone and the virtual pheromone in the diffusion process and the exploration of routes, taking into consideration the number of hops in the best routes which the authors have previously found out. 
         The simulation results show that the protocol has lower overhead and higher delivered packet ratio than AntHocNet. Likewise, these results indicate that the routing satisfies multiple and independent quality of service constraints and can deal with faults, which provides better load balancing.
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1. INTRODUCTION
1.1 ABOUT THE SYSTEM

                        A typical text on Mobile Ad hoc Networks (MANETS) will describe such networks as simply being ”a collection of mobile nodes, communicating among themselves over wireless links and thereby forming a dynamic, arbitrary graph”. MANET does not need an infrastructure, since node rely on each other to operate themselves, forming what is called multihop communication. Such networks have more problems and disadvantages than a conventional network. The topology of networks may change quickly and without warning. As a result, errors in the transmission are unpredictable and a lack of security is common, both in nodes and links. 
              Advantages of MANETs are They provide access to information and services regardless of geographic position. These networks can be set up at any place and time. These networks work without any pre-existing infrastructure.
                 Disadvantages of MANETs are Limited resources. Limited physical security. 
Intrinsic mutual trust vulnerable to attacks. Lack of authorization facilities. Volatile network topology makes it hard to detect malicious nodes. Security protocols for wired networks cannot work for ad hoc networks.
CHARACTERISTICS OF MANENTs:
· Nodes can perform the roles of both hosts and routers. 
· No centralized controller and infrastructure. Intrinsic mutual trust. 

· Dynamic network topology. Frequent routing updates.

· Autonomous, no infrastructure needed.
· Communication via wireless means. 

· Can be set up anywhere.

· Energy constraints

· Limited security
        Basically, routing protocols based in MANETs are classified into three categories: Proactive, Reactive and Hybrid.
PROCATIVE ROUTING PROTOCOL

                        Proactive routing protocols often need to exchange control packets among mobile nodes and continuously update their routing tables. Each node maintains the state of the network in real time. This causes high overhead congestion of the network requires lot of memory.

                                 The advantages of proactive routing protocol is that nodes have correct and update information. We can find the path directly in memory and establish links quickly. 
                            The disadvantage of proactive routing protocol Respective amount of data for maintenance. Slow reaction on restructuring and failures. 
REACTIVE ROUTING PROTOCOL




Reactive routing protocols only seek a route to the destination when it is needed. The advantage of reactive routing protocols is that the routing tables located in memory are not continuously updated. The disadvantage of reactive routing protocol is that they cannot establish the connection in real time.
HYBRID ROUTING PROTOCOL
                  
       Hybrids are derived from a mixture of these two protocols; they share some of their advantages of proactive routing protocol and reactive routing protocol. The disadvantages of hybrid routing protocol is success depends on amount of nodes activated.
OBJECTIVES
· To create a node with random way point.
· To identify the path in the network.
· To send the packet from source node to destination node.
· To find the performances metrics.
· To compare the BIRP with AODV protocol.
1.2 OVERVIEW OF THE PROJECT


A mobile ad-hoc network (MANET) is a self-configuring infrastructure less network of mobile devices connected by wireless links. Each device in a MANET is free to move independently in any direction, and will therefore change its links to other devices frequently. Each must forward traffic unrelated to its own use, and therefore be a router. The primary challenge in building a MANET is equipping each device to continuously maintain the information required to properly route traffic. Such networks may operate by themselves or may be connected to the larger Internet. 
            This work speaks about a bio-inspired routing protocol for these networks based on AntHocNet. The design for the protocol lies in a heuristic, based on swarm intelligence, which takes into account the limited resources and highly dynamic environment, as well as the restriction on the exchange of routing information. The simulation results show that the protocol has lower overhead and higher delivered packet ratio than AntHocNet. Likewise, these results indicate that the routing satisfies multiple and independent quality of service constraints and can deal with faults, which provides better load balancing.
SYSTEM CONFIGURATION
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2. SYSTEM CONFIGURATION
                   This section describes the hardware and software specification needed for both development and implementation phases of this project.

2.1 HARDWARE SPECIFICATION

Processor

:  Intel Core2 Duo2.33 GHz
RAM


:  1 GB

Floppy Drive

:  31/2-Inch Floppy Disk

Monitor

:  15 Inch LCD Monitor

Keyboard

:  102  Standard Keyboard and Ps2 Mouse
                         
Network card  
            : Intel / GigaBit (10/100 Mbps)

2.2 SOFTWARE SPECIFICATION

Operating System         : Linux-Fedora 14

Virtual Machine
: Oracle Virtual Box
Simulator         
: NS2.35 with NAM and XGraph
2.3 ABOUT THE SOFTWARE

NETWORK SIMULATOR VERSION -2


NS-2 is a packet-level simulator and essentially a centric discrete event scheduler to schedule the events such as packet and timer expiration. Centric event scheduler cannot accurately emulate “events handled at the same time” in real world, that is, events are handled one by one. However, this is not a serious problem in most network simulations, because the events here are often transitory. Beyond the event scheduler, ns-2 implements a variety of network components and protocols. Notably, the wireless extension, derived from CMU Monarch Project, has 2 assumptions simplifying the physical world: 
      (1) Nodes do not move significantly over the length of time they transmit or receive a packet. This assumption holds only for mobile nodes of high-rate and low-speed. Consider a node with the sending rate of 10Kbps and moving speed of 10m/s, during its receiving a packet of 1500B, the node moves 12m. Thus, the surrounding can change significantly and cause reception failure.
              (2) Node velocity is insignificant compared to the speed of light. In particular, none of the provided propagation models include Doppler effects, although they could.
FEATURES OF NS2
· Multi protocol support
· IPV6 Support

· Automated Network Simulation

· Network Topology

· Record and Replay of Real Networks
· Runtime Operations

· Extensible Environment

· Performance Enhancements

· Command Line Utilities
PROPOSED SYSTEM
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3. PROPOSED SYSTEM


Routing protocols for MANENTs called AntOR that is classified as a hybrid ACO Routing protocol and can be considered as a AntHocNet protocol which improves the the parameters such as delivery packet ratio and overhead in number of packets. Hybrid is the mixture of both reactive routing protocol and proactive routing protocol.
advantages OF PROPOSED SYSTEM 
· Correct and updated information
· Lower  route discovery time
· Reduced traffic overhead
· Reduces the wastage of bandwidth
SYSTEM DEVELOPMENT
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 4. SYSTEM DEVELOPMENT
                 This project is mainly developed to indicate that the routing satisfies multiple and independent quality of service constraints and to deal with faults to provide load balancing. Here MANET is used which is non-centralized multihop wireless network that lacks a common infrastructure. It enables multiple routes between source and destination to be established.
              It consists of three main modules and the modules were shown in the SYSTEM FLOW DIAGRAM 8.1.The modules are
1) AntHocNetwork Modeling

2) BIRP Implementation

3) Performance Evaluation
4.1 ANTHOCNETWORK MODELING
             AntHocNet is a hybrid ACO (Ant Colony Optimisation) routing algorithm. This protocol is applied to multipath and dynamic networks that is creating multiple paths to transmit data from source to destination in the same data session. 
            AntHocNet emerges as a reactive, adapative, multipath and proactive algorithm. It is reactive because it has agents operating on-demand to set up routes to destinations. It is proactive because it has agents collecting information and these agents can discover new routes which serve as alternatives if a link fails. It is multipath because it provides different routes to send information to the destination. It is adaptive because it adapts to traffic conditions and networks.

PHASES IN ANTHOCNET:
There are 4 phases. They are mentioned in SYSTEM FLOW DIAGRAM 8.1
1) Routing Information setup

2) Data Routing

3) Path maintenance and exploration

4) Management of link failures
1) ROUTING INFORMATION SETUP
      
             
 Routing is the process of selecting paths in a network along which to send network traffic. The source node sends reactive agents to discover the first available route to the destination. The routing process usually directs forwarding on the basis of routing tables which maintain a record of the routes to various network destinations. Thus, constructing routing tables, which are held in the router's memory, is very important for efficient routing. Multipath routing technique enables the use of multiple alternative paths.
2) DATA ROUTING
     


Data are sent through the nodes to the destination using the route information and can use a multihop technique, which involves sending data through intermediate nodes. These nodes act as routers. The probabilistic routing strategy leads to data load spreading with consequent automatic load balancing. When a path is clearly worse than others, it will be avoided, and its congestion will be relieved. Other paths will get more traffic, leading to higher congestion, which will make their end-to-end delay increase. Routing is at the heart of networking, responsible for moving data from one node to another node.
3) PATH MAINTENANCE AND EXPLORATION
   


 Information about existing routes is proactively updated and the discovery of new ones is possible. While a data session is running, the source node sends out proactive forward ants according to the data sending rate (one ant every n data packets). They are normally unicast, choosing the next hop according to the pheromone values using the same formula as the reactive forward ants, but also have a small probability at each node of being broadcast. In this way they serve two purposes. If a forward ant reaches the destination without a single broadcast it simply samples an existing path. 
                        It gathers up-to-date quality estimates of this path, and the backward ant updates the pheromone values along the path, just like the reactive backward ants do. If on the other hand the ant got broadcast at any point, it will leave the currently known paths, and explore new ones. AntHocNet includes also a proactive component that updates the pheromone

tables without a new demand for sending a packet.
4) MANAGEMENT OF LINK FAILURES
      

 
Management failure occurs when a node is outside the scope of the network or does not receive control messages which are responsible for informing a node of its closest neighbours. This phase deals with such failures. 
              
In AntHocNet, each node tries to maintain an updated view of its immediate neighbors at each moment, in order to detect link failures as quickly as possible, before they can lead to transmission errors and packet loss. The presence of a neighbor node can be confirmed when a hello message is received, or after any other successful interception or exchange of signals. When a neighbor is assumed to have disappeared, the node takes a number of actions. In the first place, it removes the neighbor from its neighbor list and all the associated entries from its routing table. Then the node broadcasts a link failure notification message. 
      
       Such a message contains a list of the destinations to which the node lost its best path, and the new best estimated end-to-end delay and number of hops to this destination (if it still has entries for the destination). All its neighbors receive the notification and update their pheromone table using the new estimates. If they in turn lost their best or their only path to a destination due to the failure, they will broadcast the notification further, until all concerned nodes are notified of the new situation.
     

 If the link failure was discovered due to the failed transmission of a data packet, and there is no other path available for this packet, the node will try to locally repair the path . The node broadcasts a route repair ant that travels to the involved destination like a reactive forward ant: it follows available routing information when it can, and is broadcast otherwise. 
     

Link failure notifications keep routing tables on paths up-to-date about upstream link failures. However, they can sometimes get lost and leave dangling links. A data packet following such a link arrives in a node where no further pheromone is available. The node will then discard the data packet and unicast a warning back to the packet's previous hop, which can remove the wrong routing information.
  AD HOC ENVIRONMENT
        The event-driven simulator NS2, is used to model the Ad-Hoc environment in terms of: 

1. Network model

2. Mobility model

3. Traffic model
These models are described as follows:

(1) NETWORK MODEL
                      More than 20 nodes were randomly deployed on a 1000m X 1000m square area, utilizing CSMA/CA without the retransmission mechanism for wireless transmission. The maximum transmission range of these nodes depends on whether L1 or L2 transmission is chosen, that is, nodes can reach 100 m when using PL1 and 300 m when using PL2. 

(2) MOBILITY MODEL
                   All network nodes apply the random waypoint model, generated by NS2. In this model, nodes are uniformly distributed to an area initially, and each node moves to a randomly chosen destination with a velocity ranged from 0 to Vmax. Once reaching the destination, a node stays with a random period ranged from 0 to Trest,max, and then selects a new destination for next travel.
 (3) TRAFFIC MODEL
                                 Source nodes in the network use Constant Bit Rate (CBR) traffic type, generating five data packets per second. Each packet is composed of the data payload and its header with size Ppayload and Pheader respectively. 
4.1 BIRP IMPLEMENTATION
              
BIRP, a multihop routing protocol, is developed against the vulnerable multicast links in MANETs. Traditionally, multicast routing protocols are built on the tree-based topology, offering an efficient way to deliver data to multiple hosts. However, these tree-based protocols cannot resist link breakage problem caused by nodes moving around, resulting in the increase of multicast control overhead and the decrease of delivery ratio. 

 
 Therefore, BIRP is implemented with this module. The proposed protocol, AntHocNet-based improved routing (AntOR), is a hybrid ACO routing protocol that takes Ducatalle algorithm  as its starting point, and demonstrates the following qualities and abilities, which are different from AntHocNet:

1.  disjoint-link and disjoint-node protocol
2.  separation between the pheromones in the diffusion process
3.  use distance metric in path exploration
DISJOINT-LINK AND DISJOINT-NODE PROTOCOL

         In this protocol there are two kinds of routes: Disjoint node and disjoint link. The disjoint node corresponds to routes  in which nodes are not shared. Disjoint link corresponds to routes in which links are not shared. Every disjoint node is also a disjoint link.

          Advantages of disjoint routes are: A failure in one node only affects a path, not the entire network. Load balance is better because there are not repeated routes on the disjoint property.


          Disadvantages of disjoint routes are: More resources are needed because they do not share links and nodes. These routes are more difficult to detect, because we limit the nodes that can be explored.
SEPARATION BETWEEN THE PHEROMONES IN THE DIFFUSION PROCESS 
PHEROMONES
      The release of pheromones is one of various forms of nonverbal communication many animals use to transmit messages to other members of the same species.

In Ducatelle’s approach the same route have both       


· regular pheromone values &

· virtual pheromones Values

Regular pheromones values are used to determine the routes through which data travels.Virtual pheromones values indicate the route that can possibly be “good” to relay the data. In AntOR, a route cannot have both pheromone values.
 USE DISTANCE METRIC IN PATH EXPLORATION
   
     In this approach the number of hops for the routes which have been found to be the best. There is a hop limit on the nodes this hop limit established according to previously calculated routes that have a smaller distance in hop number. It refers the figure 1.1
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Figure 1.1

4.2 PERFORMANCE EVALUATION
           

       
 In this section, the performance evaluation obtained from Bio-inspire routing protocol and AdHoc on demand distance vector are analyzed.  BIRP is Compared with AODV protocol   AODV (Ad-hoc On-demand Distance Vector) is a loop-free routing protocol for ad-hoc networks. It is designed to be self-starting in an environment of mobile nodes, withstanding a variety of network behaviors such as node mobility, link failures and packet losses. This section 
describes the AODV protocol in brief; the reader is referred to  for complete details of the protocol. 

            
 At each node, AODV maintains a routing table. The routing table entry for a destination contains three essential fields: a next hop node, a sequence number and a hop count. All packets destined to the destination are sent to the next hop node. The sequence number acts as a form of time-stamping, and is a measure of the freshness of a route. The hop count represents the current distance to the destination node. 



Disadvantages of AODV protocols are: This protocol is that intermediate nodes can lead to inconsistent routes if the source sequence number is very old and the intermediate nodes have a higher but not the latest destination sequence number, thereby having stale entries. AODV is unnecessary bandwidth consumption.

The following three aspects:
(1) Routing Overhead 

(2) packet delivery ratio
(3) End-to End Delay
ROUTING OVERHEAD 
                              
Routing is the process of selecting paths in a network along which to send network traffic. They can be fixed (user given) or dynamic (node identified) then need to take into account total number of routing and data packets sent by each source node. The overhead increases with increment of network density regardless of the algorithm used because the average number of 
route request received may increase more when the route request spreads deeper in the network when it is broadcasted in all direction and may reach more nodes each time it propagates further.
                                 Routing overhead is measured in terms of total number of routing protocol packet sent network wide during the entire simulation. Since Zone forwarding mode is used routing overhead is reduced greatly. Provide lower bounds on the minimum average control overhead of deterministic routing protocols.
PACKET DELIVERY RATIO
                   Packet Delivery ratio can be calculated as the ratio between the number of data packets that are sent by the source and the number of data packets that are received. 
                     ∑ Number of packet receive / ∑ Number of packet send


         The greater value of packet delivery ratio means the better performance of the protocol. It indicates the percentage of the transmitted data packets that are successfully received. It is an important metric which can be used as an indicator to a congested network. Again the delivery ratio is only considered for data packets. Firstly the total number of transmitted packets is counted, followed by the total number of received packets and the total number of dropped packets. The delivery ratio is calculated as the percent of packets received to the packets transmitted. The number of packets dropped does not take into account retransmissions.

                 The packet is retransmitted, as long as we have a successful transmission or the maximum number of retransmissions has been reached. But the drops due to retransmission is not taken into account and are only counted when the packet is ultimately dropped, and even in those cases its counted as a single drop. However, if the packet is successfully received by the destination after several retransmissions, the drops are not considered. This would effectively 
make the number of transmitted packets equal to the sum of the number of received packets and number of dropped packets.

END-TO-END DELAY
                         End-to-end delay refers to the average time taken by a data packet to arrive in the destination. It also includes the delay caused by route discover process and the queue in data packet transmission, only the data packets that successfully delivered that counted. End-to-end delay is one of the important metrics used to define perceived quality of service. Measurement is a fundamental tool of network management to assess the performance of the network.

                        The delay for a packet is the time taken for it to reach the destination. And the average delay is calculated by taking the average of delays for every data packet transmitted. The parameter comes into play only when the data transmission has been successful. 
              Packet_Delay = Receive_Time_at_Destination − Transmit_Time_at_Source                       

             Average_Delay = Sum_of_all_Packet_Delays / Total_Num_of_Received_Pkts                   

RESULT AND DISCUSSION
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5. RESULT AND DISCUSSION
     

        Through AntHocNetworking modeling 60 nodes were created in Random way point mobility model with fixed delays which could be seen in 8.2.2.Bio-inspired routing protocol could be used for sending the packet from Source node to Destination node. Transmission path is identified with the help of Control Signal it show in the 8.2.3. While transmission in this protocol  the necessary packets were send, then unnecessary packets are dropped it shown in 8.2.6, finally the packet  delivery in destination node in appendix 8.2.7. Here the packets were send between the node 0 to node 59.  Performance of BIRP and AODV are compared by using performance metrics like, End-to-End Delay, Packet Delivery ratio and Routing overhead, could be seen in 8.2.8


End-to-End delay refers to the time taken for a packet to be transmitted across a network from source to destination. Packet Delivery ratio can be calculated as the ratio between the numbers of data packets that are sent by the source and the number of data packets that are received. Routing is the process of selecting paths in a network along which to send network traffic. They can be fixed (user given) or dynamic (node identified) then need to take into account total number of routing and data packets sent by each source node.

                  From the comparison between the performance evaluation of BIRP and AODV,it is known that BIRP  has less bandwidth that sends packets with less delay time, delivers packets at earlier  than AODV. 
 
                     The possible discussions that could be done from the results are a new simulation scenario specification for the result. Some other performance metrics such as jitter could be analyzed. Disjoint node version could be implemented. BIRP could be compared with several other reference protocols such as OLSR, SSR. By comparing this approach with the proposed approach disjoint-partial route version could be implemented.
                        CONCLUSION
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6. CONCLUSION
    


     The project “Bio-Inspired Routing Protocol For Mobile Ad Hoc Networks” is implemented successfully. In this presented a routing protocol for MANETs called AntOR that is classified as a hybrid ACO routing protocol (based on the algorithm of ant colony) and can be considered as a variant of the AntHocNet protocol, which improves the performance in important parameters such as delivered packet ratio, the overhead in the number of packets and the overhead in the number of bytes. 
                        The protocol is stable in the carried out simulations, which suggested its scalability. Even more outstanding characteristics of this variant approach of AntHocNet can be noticed. Several are mentioned below: 

·  Use disjoint-link/node routes
·  The separation between the pheromones in the diffusion process
·  The new route exploration process takes into account the hop number of the best routes found previously.
SCOPE FOR FUTURE ENHANCEMENT
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7. SCOPE FOR FUTURE ENHANCEMENT

Scope is a measure of considering a necessary part of a project. If something is not in scope, then it is not something you want to spend time building. Scope is very important on large projects.  But the real problem was often that too much effort was spent on unnecessary things. People especially volunteer coders and builders have a limited amount of free time and energy to work on projects.

 
Every application has its own merits and demerits. The project has covered almost all the requirements. Further requirements and improvements can easily be done since the coding is mainly structured or modular in nature. Changing the existing modules or adding new modules can append improvements. Further enhancement can be done to the applications so that the model functions very attractive and useful manner than the present one.
                These latest characteristics and qualities have as a goal, the reduction of the overhead in the number of bytes and the increase of delivered packet ratio of AntHocNet, whose aspects have been achieved with this approach. There are several possible lines of work which could be developed further. 
Among them are the following:
·  Specify new simulation scenarios to validate the obtained result.

·  Analyse other performance metrics such as jitter.

·  Implement the disjoint-node version (it has implemented disjoint-link version).

·  Make a comparison with more reference protocols.

·  Implement disjoint-partial route version by comparing this approach with the           proposed approach.
APPENDIX
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8. APPENDIX 

8.1 SYSTEM FLOW DIAGRAM
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SCREEN SHOTS
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8.2 SCREEN SHOTS
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[user@localhost ~]$ cd ns-allinone-2.35-RC8
[user@localhost ns-allinone-2.35-RC8]$ cd ns-2.35/
[user@localhost ns-2.35]$ ns AntHocNet.tcl

num_nodes is set 60

INITIALIZE THE LIST xListHead

channel.cc:sendup - Calc highestAntennaZ  and distcST
highestAntennaZ = 1.5, distcST = 550.0

SORTING LISTS ...DONE!





                                     Opening file in the user console

 8.2.1 NAM –THE NETWORK ANIMATOR
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                             View the network animator file

   8.2.2 NODE CREATION
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           60 nodes created 



                8.2.3 TO FIND THE PATH
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                                Identify of the path by the control signals
            

   8.2.4 MOBILITY
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        Nodes moving from one to another place
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   Searching the path using control signal





8.2.5 PACKET SENDING
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Packet sending from node 0 to node 59 





8.2.6 PACKET DROPPING
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 The nodes are dropped from the node42
            8.2.7 PACKET REACHED IN DESTINATION PLACE
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Packets sent to the destination place
PERFORMANCE METRICS
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8.2.8 PERFORMANCE EVALUATION ANALYSIS
      BIRP Compared with AODV (Ad hoc on-Demand Distance Vector)
                              8.2.8.1 ROUTING OVERHEAD
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                             8.2.8.2 PACKET DELIVERY RATIO
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Node Vs Packet delivery ratio
                                    8.2.8.3 END-TO-END DELAY
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