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ABSTRACT
Adhoc  network  is  a  collection  of  wireless  mobile  nodes  dynamically  forming  a  temporary  network  without the use of  existing  network  infrastructure or centralized  administration. Each node acts as a router by itself and forwards all the packets which it receives. There is a frequent link failure in adhoc Networks, which causes packet to be lost or packets doubt to reach destination. In this scenario a different mechanism and a scheme is proposed and implemented to make the important time critical data like real time or voice data to reach the destination without any loss. The mechanism used is a special propagation which propagates a unique kind of route discovery for real time application scenario to send the time critical data safely. The scheme used is temporary route recovery builds a temporary path between the nodes during link failure.The important node then forwards the buffered packets to the destination without any loss which is on-demand based on type of information a node forwards. Special buffer is allocated for the nodes marked important during special propagation. The significant nodes are assumed and simulated by using a simulation tool GloMoSim. This extensive model is compared with standard models performance metrics such as throughput, retransmission and end-to-end delay are analysed.
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Introduction

The wireless adhoc network had relative congestion and flooding of packets leading to packet buffering which will continuously degrades the performance. A significant amount of information is lost due to buffering of some packets with important data. Thus it is important to explore a new algorithm to minimize the routing delay in case of intermediate node failures while traversing the packets towards the destination. The main focus is to enhance the existing route recovery concept and there by providing an efficient routing method to avoid congestion during link failures.

The first section describes the problems in adhoc networks. In second section a special propagation mechanism for significant data is explained. The next section of the paper deals with the temporary route recovery mechanism. Finally the performance metrics are compared graphically.
1. PROBLEMS in MANETS
Link failure is high in wireless Adhoc networks because mobility of nodes is high and the nodes move dynamically in the network [4]. This degrades the performance of MANETS (Mobile Adhoc NETworks) and leads to problem in transportation layer
Problems encountered in transport layers are loss of packets and route failure. Congestion in network occurs when excess amount of packets are lost. When there is a loss of critical data like real-time data or video data which carries very sensitive information the data must be retransmitted again from the source. Retransmitting the data again from the same source will consume more bandwidth and extra power in wireless adhoc networks. When a critical data is to be transmitted to the destination and if congestion occurs in the network there will be a delay for transmitting the significant data. Due to the frequent link failures in MANETs there is no guarantee that the critical data reaches the destination safely.
In the adhoc networks previous works are based on buffer allocation, buffer optimization for all the data and this paper gives importance for the time critical data which are significant in nature. The paper gives solution to the problems caused by frequent loss of time critical data in MANETs. The solutions proposed are aimed at improving the reliability in ad hoc networks, consequently the rate at which data is transmitted (throughput), and minimize the delay caused by congestion in the network by buffering the critical data which are significant in nature.
1.1 Need for the algorithm
Generally in wireless Adhoc networks each and every node acts as a router and forwards the packets to the destination. There is a possibility that the packets can be dropped by the nodes which acts as a router due to some reasons. If the time critical data is lost it cannot be recovered back form the intermediate nodes, only upon the request the data can sent again from the source node. This causes delay in transmitting the data and congestion in the network. Though AODV takes the best route for the destination delay is not minimized in case of route failure.
 Assumptions
(a)
Important nodes transmitting time critical data are marked before the message is transmitted.

(b)
When a node is within the radio range of other they are termed as neighbours.

(c)
Each node which is marked important holds a special buffer to store the packets dropped at the intermediate nodes.

1.2 PROPOSED SOLUTIONS

 In order to prevent loss of important and time critical data a mechanism along with a scheme is introduced in this paper.
Special Propagation Mechanism
 This mechanism broadcasts a Special kind of propagation for critical data that is assumed for transmitting significant information. 
Temporary Route Recovery Scheme
This scheme proposes a new temporary route recovery concept for buffering the transmitting data which are dropped by intermediate nodes.

Delay caused by the Link failure is minimized using the buffers allocated for the intermediate node these two schemes.

Basically there are two problems in case of link failure
(a) Packet loss: Each and every node carrying critical data is assigned a buffer that holds the data that is dropped. Packets that are lost are buffered in the intermediate node so that when it gets the alternate route to the destination it passes the data to the destination. 

(b) Packets do not reach the destination: The packets which are important are taken special care to reach destination. When a node moves from one network to other network the packets forwarded to that node in that particular network are dropped and becomes unreachable.

During this situation the intermediate node that detected link failure will temporarily create a route and send the data to the destination before a new route discovery starts from the source which receives route error. This helps to send the important data to the destination without any delay and fastest route establishment takes place in this case.
In Adhoc networks though each node act as a router and forwards the information packet forwarding is the concept concentrated. The packets are not buffered and finally the information is lost. The Temporary Route Recovery scheme is a modified mechanism of local route repair [3] in which during a link failure a temporary route is allocated for the nodes that are considered important for transmitting significant data. This scheme gives solution for the problems caused by the link failure in the Adhoc networks.
2. SPECIAL propagation 

       This special propagation scheme deals with how the time critical data that is sent from source to destination is distinguished from the standard normal propagation in MANETs. The Nodes are considered important assuming that it is transmitting important time critical data like real time or video or voice. Each node that is considered important propagates a special request to mark it as an important node transmitting critical data.

When the Rout discovery is over the new route is stored in a route cache and the fresh route is updated according to the mobility in the network [3]. 
2.1. Generating and Handling Special Route Request (TRREQ)
When a source wants to send time critical information to a destination and does not have a route to it, then it generates a TRREQ packet and broadcasts the packet to its neighbours. The TRREQ uses the following fields in its packet 

<Hop Count, TRREQ ID, Destination IP Address, Destination Sequence Number, Originator IP Address, and Originator Sequence Number>

The hop count is the number of hops from the source to the node handling the TRREQ. Thus when node receives a TRREQ, if it is not the destination and nor does it have path to the destination it increments the hop count by 1 and rebroadcasts the packet to its neighbors. The destination IP address and the Originator IP address are the addresses of the destination and source generating the TRREQ respectively. TRREQ ID is a number that uniquely identifies the TRREQ. If the TRREQ ID in the TRREQ packet matches the TRREQ ID in the nodes route entry table the TRREQ will be dropped. Destination sequence number is the greatest sequence number received in the past by the originator for any route towards the destination.
2.2. Generating and Handling Special Route    Reply (TRREP) 
When the destination receives the TRREQ packet it prepares a TRREP packet increments its current destination sequence number by one and sends the TRREP packet to the source.

The source waits for the TRREP for a fixed interval of time and then transmits the TRREQ again and retries for a predefined number of times. If no response is received then the source declares that the destination is unreachable. If the source gets TRREP the route is marked important and from source to destination the route is marked important. All the data that is transmitted in that route is very safely taken to the destination .Each and every node that is marked important is assigned a buffer so that if there is any link failure the data that is on fly without reaching destination will be stored in the buffer of the intermediate nodes.

2.3. Route Table Management

The route table of a node maintains entries for each destination which is assumed to be important that receives critical data the node is interacting with or forwarding packets to. 

The routing table has the following fields <Destination IP address, Active neighbours, Number hops, Next hop, Destination Sequence Number> and Expiration time for the routing table entry. 

They help the node to maintain the connectivity of the network. Whenever the nodes gets special propagation (TRREQ, TRREP) the finalized route is marked important and the discovered route is cached in separate table for identifying important nodes which carries important data. The expiration time associated with the route depends on the size of the adhoc network and indicates the time after which the route to that associated destination in the route table is to be removed. The node maintains the list active neighbors that are the next hop to the destination associated in the route table. This is how the node which is assumed important is taken into consideration in adhoc network and this helps in transmitting important time critical data [2].

3. TEMPORARY Route Recovery
In Adhoc network local route repair is the scheme that is widely followed for repairing link failure in the intermediate nodes. When there is any link failure during a packet transmission a route error (RRER) is propagated to the source and the source retransmits the data. When a link failure occurs in the intermediate node the data that is to be send to the next hop may be stored or lost in the network, which is taken care by TCP. When considering the time critical data in the network there should not be any loss so the nodes that forward the significant data has a special buffer. A temporary route discovery takes place which is on-demand to transmit the buffered packets. When a route error is propagated to the source, the source searches for the best optimal route, during that time this temporary route may help with the route which already exist for transmitting the buffered data. Our Temporary route recovery just helps to lay a temporary path to the destination and transmits the data that is buffered in the intermediate nodes. 
Temporary route recovery is explained with an example. Consider Fig 3.(a) which contains a route for transmitting data from source a to destination e. If host c moves from one network to other network then there is a link failure in the network and the data are not further forwarded to the destination. At this time a route error is propagated to the source node before that a temporary route repair takes place .A temporary route recovery scheme is introduced at this point. In fact, it is very Likely that a host nearby the c’s original location, such as host f in the fig 3.(a), can serve as the relay node to pave the gap.



Fig 3.(a) C moves out to other network
To resolve this problem, the node b which is affected by link failure generates a temporary route request to the neighbouring node to reach the destination as seen in Fig 3.(b).A temporary route request is broadcasted by the node b. A timer should be fixed by the initiator to track the time to live for the packet in the network. Shortest and optimal hop count is necessary to transmit the data faster to the destination.

In Fig 3.(b) a temporary route discovery is shown clearly, as soon as the intermediate node detects a link failure all the data that is to be transmitted are buffered and the local route discovery is done. When the other node which had link failure receives temporary route request then a temporary route reply is propagated to the source from the destination. Now a temporary connection is formed and the buffered data is sent safely to the destination.





Figure 3.(b) Temporary Route Discovery
3.1.Establishing path in Temporary Route Recovery

The temporary route recovery path is established and the buffered packets are sent to the destination, once a local route repair occurs then the temporary route is replaced by a permanent route.




Figure 3.(c) Temporary Route Obtained and data transmitted safely
This temporary route which is shown in Fig 3.(c) shows that the buffered packets are sent to the destination safely. All the data that is buffered are sent to the destination and the temporary route exist till the route is repaired permanently.

4. IMPLEMENTATION
The proposed temporary route recovery  was implemented using GloMoSim [6] as the simulator. The implementation part consists of following steps
4.1 Creation of Important Nodes
 
The number of important nodes can be assigned in the configuration file. Important nodes can be in single or multiple in numbers. Each and every node that is marked important will propagate special kind of route request. All nodes considered important carries a buffer to hold the important packet during link failure.

4.2 Special Propagation 

 
The significant node propagates a special request and reply for the route discovery. A finalized route is stored in a separate route table. When there is any kind of link failure the special table is referred and the existence of a particular route is discovered. 
4.3 Temporary Route Recovery

When there is a link failure between the important nodes temporary route recovery concept is introduced. A buffer is allocated for the important nodes assigned and during the link failure those important nodes buffer the data and the data is sent on-demand to the destination. 
5. Experimental setup
 
GloMoSim version 2.02 software is used for the model implementation. The simulations were based on 900 by 900 flat space scattered varying from 10-100 wireless nodes. The nodes move from a random starting point to a destination with a speed ranging from 0-20 m/sec. 10 nodes in the network were made the sources and the destinations were spread randomly across the network. The mobility model used is random waypoint in rectangular field. Duration of the simulations is 900 seconds. Simulation is done using the assigned important nodes and they are compared with the standard output of glomosim.
6. Performance Metrics

 
We used the following metrics to evaluate the performance of the temporary route recovery mechanism.
6.1. Throughput
 Throughput is defined as the ratio of number of bits received to the amount of time taken to travel from source to destination. The throughput is measured for both standard and important nodes in bps and the simulation results are compared. Throughput of the important node is high because due to the temporary route recovery mechanism all the buffered packets are sent to the destination, which minimizes the loss of data in the destination, this gives an idea that important time critical data are sent to the destination without any loss even though there are frequent link failures.    
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Fig 6.1. Comparison of Throughput

6.2. Retransmission
Retransmission is the number of times a packet is sent from source to the destination, or number of times a link fails when a source sends a packet to destination. Its very evident from the graph that the retransmission for Important nodes are very less because the important nodes which are marked buffer the packets and send it to the destination using the temporary route. This decreases the number of retransmissions from source to destination.
    [image: image2.emf]Re-transmitted Packets

0

100

200

300

400

500

600

700

800

10 40 50 60 80 90

Number of Nodes

Number of Re-transmitted 

Packets

Standard

Improved


Fig 6.2. Comparison of Retransmitted packets
6.3. End-to-End Delay

The end to end was calculated for both Standard and Important Nodes and the results are compared. The graph proves that the delay for the improved node is less than that of the standard node. The time taken for transmitting the time critical data using the temporary route recovery scheme  is less than that of the standard method of transmitting normal data. 
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Fig 6.3. Comparison of end to end delay
7. Conclusion

When there is any link failure temporary route recovery scheme is introduced and the simulation is done by using GloMoSim. The simulation results on throughput, delay and retransmission are measured and compared. The simulation results show that in case of any link failure important nodes retransmits less amount of data again from source to destination by buffering data in intermediate nodes, which in turn increases the throughout that is more than the standard nodes and the end to end delay of important data  is less than Standard nodes. The temporary route recovery scheme helps in improving all the above factors. Thus an Algorithm in detail and evaluated it by means of extensive and realistic simulation model. So the realistic simulation models incorporated.
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