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Abstract: Reactive routing protocols such as 

AODV govern MANET which is an infrastructure 

independent, self-organizing network of wireless 

links connecting mobile nodes. Here the nodes 

play the role of routers and are free to move 

randomly. In random situations data packets 

delivery fails forvarious reasons likeconstant node 

shuffling, packet collisions and bad channels. 

Existing AODV-BR and AODVABR schemes 

extend the AODV routing protocoland improves 

network performance to some extent. But their 

efficiency is limited in a dense environment. So a 

fast route recovery scheme thatuses local route 

recoveries for reliability and reduces the number 

of control messages for efficiency of the network is 

developed. In this paper, we implement a new 

distributed routing protocol i.e., Temporally-

Ordered Routing Algorithm for mobile, multihop, 

wireless networks. The protocol’s reaction is 

structured as a temporally-ordered sequence of 

diffusing computations; each computation 

consisting of a sequence of directed link reversals. 

The protocol is highly adaptive, efficient and 

scalable; being best-suited for use in large, dense, 

mobile networks. 

I INTRODUCTION 

Mobile Ad Hoc Networks (MANETs) is a 

self configuring network of mobile devices connected 

by a wireless link without fixed infrastructure. All 

mobile nodes in an ad-hoc network are capable of 

communicating with each other without the aid of 

any established infrastructure or centralized 

controller. All the mobile devices in a MANET are 

capable of communicating with each other and routes 

are mainly multi-hop because of the limited radio 

propagation range. Various routing protocols for 

MANETs have been introduced. These routing 

protocols can be divided into proactive (Table- 

Driven) and on-demand routing protocols.  

The proactive routing protocols, such as 

Destination-Sequenced Distance-vector routing 

(DSDV), periodically update network topology 

information. Since many links are redundant and 

periodic routing updates can waste network 

bandwidth and battery power, the on-demand routing 

protocols are appealing. In on-demand routing 

protocols, such as Ad-hoc On- Demand Distance-

Vector routing (AODV), the route is discovered 

when source node desires data transmission to the 

destination. Eliminating periodic update and 

obtaining a route only when needed, AODV is the 

recent trend in ad-hoc networks. 

In MANET, the data packet may fail to be 

delivered for various reasons such as nodes 

movement, packet collision and bad channel 

condition. Re-route discovery of traditional on-

demand routing protocols involves large control 

message overhead and high latency. Therefore re-

route discovery reduces efficiency of the networks. In 

particular, routing performance degenerates in dense 

environments because packet collisions happen 

frequently 

In this paper, we implement a new 

distributed routing protocol i.e., Temporally-Ordered 

Routing Algorithm for mobile, multihop, wireless 

networks. The protocol’s reaction is structured as a 

temporally-ordered sequence of diffusing 

computations; each computation consisting of a 
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sequence of directed link reversals. The protocol is 

highly adaptive, efficient and scalable; being best-

suited for use in large, dense, mobile networks. The 

protocol is designed to minimize reaction to 

topological changes. A key concept in its design is 

that it decouples the generation of potentially far-

reaching control message propagation from the rate 

of topological changes. It guarantees all routes are 

loop-free, and typically provides multiple routes for 

any source/destination pair which requires a route. 

II REALTED WORK 

AODV: Ad-hoc On-Demand Distance 

Vector Routing by C.E. Perkins and E.M. Royer 

proposed a novel algorithm for the operation in ad-

hoc networks. Each Mobile Host operates as a 

specialized router, and routes are obtained as needed 

(i.e., ondemand) with little or no reliance on periodic 

advertisements. When a source node desires to send a 

message to some destination node it initiates a path 

discovery process to locate the other node. AODV 

uses destination sequence numbers to ensure all 

routes are loop-free and contain the most recent route 

information. AODV can gather only a very limited 

amount of routing information and uses large 

resources. It also needs very high bandwidth and 

large routing tables. So it’s not suitable for dense 

network. 

AODV-BR: Backup Routing in Ad hoc 

Networks by S.J. Lee, M. Gerla proposed a scheme to 

improve existing on-demand routing protocols by 

creating a mesh and providing multiple alternate 

routes. In which algorithm establishes the mesh and 

multipath without transmitting any extra control 

message. In AODV-BR, the backup routes are made 

by overhearing a RREP message. When the source 

node S wants to send data, it broadcasts the Route 

Request (RREQ) packet to its one-hop nodes. If any 

node is aware of a link failure because of node 

movement, packet collision and limited battery 

during the data transmission, it broadcasts the data to 

find a backup node. Despite offering a more stable 

connection than AODV, AODV-BR ignores the 

network environment. To establish the backup nodes, 

the network is very dense. In that case, there are 

many collisions at the node that is in original route 

and receives the data from failed link. Moreover the 

route recovery might increase the hop count of the 

route and then enlarge the end-to-end delays. 

AODV-ABR: Adaptive backup routing 

(ABR) by Wei Kuang Lai, Sheng- Yu Hsiao and 

Yuh-Chung Lin who proposed a scheme which 

adapts to network topology variations. The 

establishment of backup routes takes advantage of 

overhearing RREP packets with hop count to the 

destination. When any node detects a link failure, 

AODV-ABR starts a three way handshake procedure. 

AODV-ABR considers hop count of route and 

competition of multiple backup nodes. However the 

control message overhead is large and there are many 

collisions like AODVBR. 

III LINK BREAKS 

In this paper, A new local repair scheme based on 

link breaks has been proposed. The classification of 

link breaks aims to provide the basis for the new 

improved local repair scheme. When the link breaks, 

the repairing node analyses the possible causes of 

breakage and chooses different repair methods for  

different link breaks. With the change of node status 

in the network in consideration, this paper sums up 3 

types of causes for link breaks, which result in 3 

corresponding types of link breaks. 

1) Link Break Type 1 

Relative mobility of neighboring nodes may result in 

link break between them, eventually causing related 

routes to be invalid. The new local repair scheme 

regards the breakage resulting from mobility of nodes 

as the 1st type of link breaks. 

2) Link Break Type 2 

In real ad hoc networks, nodes are very likely to stop 

working properly as a result of failures (i.e. software 

and hardware failures of node). When the software or 

hardware failure of node occurs, the links between 
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this node and its neighboring nodes would break 

simultaneously. The link breaks caused by failures of 

node are defined as the 2nd type of link breaks in the 

new local repair scheme.  

3) Link Break Type 3 

It is normal to see the power-off of node produced by 

intentional behavior or exhaustion for energy in real 

ad hoc networks. When a node powers off, links 

between itself and its neighboring nodes would break 

at the same time. In the new local repair scheme, link 

breakages produced by poweroff of node are 

considered the 3rd type of link breaks. 

 

IV ALGORITHMS 

Consider a connected DAG with at least one 

node (in addition to the destination) which has no 

downstream links. We shall refer to such a DAG as 

“destination-disoriented.” Two algorithms are 

designed to transform a destination-disoriented DAG 

into a destination-oriented DAG. 

Full Reversal Method: At each iteration each node 

other than the destination that has no outgoing links 

reverses the direction of all its incoming links. 

Partial Reversal Method: Every node i other than the 

destination keeps a list of its neighboring nodes j that 

have reversed the direction of the corresponding links 

(i, j). At each iteration each node i that has no 

outgoing links reverses the directions of the links (i, 

j) for all j which do not appear on its list, and empties 

the list. If no such j exists (i.e. the list is full), node i 

reverses the directions of all incoming links and 

empties the list. 

V PROPOSED SCHEME 

The proposed scheme can be separated into three 

basic functions: creating routes, maintaining routes, 

and erasing routes. The protocol accomplishes these 

three functions through the use of three distinct 

control packets: query (QRY), update (UPD), and 

clear (CLR). QRY packets are used for creating 

routes, UPD packets are used for both creating and 

maintaining routes, and CLR packets are used for 

erasing routes  

A) Creating routes: 

 Creating a route from a given node to the 

destination requires establishment of a sequence of 

directed links leading from the node to the 

destination. This function is only initiated when a 

node with no directed links requires a route to the 

destination. Thus, creating routes essentially 

corresponds to assigning directions to links in an 

undirected network or portion of the network. The 

method used to accomplish this is an adaptation of 

the query/reply process which builds a directed 

acyclic graph (DAG) rooted at the destination. 

UPD packet: contains the did and the height of the 

node i that is broadcasting the packet, Hi. each node 

maintains: 

 route-required flag RRi initially unset 

 the time the last UPD packet was broadcast 

 the time at which each link (I, j) Є L for j Є 

Ni came up. 

When a node i with no directed links and an un-set 

RRi requires a route, it broadcasts a QRY packet and 

sets RRi. 

QRY packet: contains the destination-ID (did) for 

which the algorithm is running. When a node i 

receives a QRY message, it has four options: 

1. if node i has no downstream links and RRi is unset, 

it rebroadcasts the QRY message and sets RRi. 

2. if node i has no downstream links and RRi is set, it 

discards the QRY packet  

3. if node i has at least one downstream link and its 

height is NULL, it sets its height and broadcasts an 

UPD packet 

4. if node i has at least one downstream link and its 

height is non-NULL, and if a UPD packet has been 
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broadcast since the link over which the QRY packet 

was received became active, it discards the QRY 

packet. Otherwise it broadcasts an UPD packet. Also, 

if RRi is set when a link becomes active, it broadcasts 

a QRY packet. 

When node i receives an UPD packet from a 

neighbor j, i updates HNi,j to reflect the height of 

node j received in the UPD message. 

There are now two options: 

1. if RRi is set (implying the height of node i is 

NULL), node i sets Hi, updates the links in LSi, 

unsets RRi, and broadcasts a UPD packet with the 

new information. 

2. if RRi is unset, node i updates the links in LSi 

(possible to lose all downstream links) 

B) Maintaining routes:  

Maintaining routes refers to reacting to 

topological changes in the network in a manner such 

that routes to the destination are re-established within 

a finite time. By this we mean that its directed 

portions return to a destination-oriented DAG within 

a finite time. Two algorithms, which are members of 

a general class of algorithms designed to accomplish 

this task discussed in above section. Due to instability 

exhibited by these algorithms in portions of the 

network which become partitioned from the 

destination, they are deemed unacceptable for the 

current task. 

A node i is said to have no downstream links 

if Hi < HNi,j for all non-NULL neighbors j Є Ni. This 

causes one of five possible reactions which modifies 

Hi. 

1. Generate: Node i has no downstream links due to 

link failure: Node i defines a new reference level. If i 

has no upstream neighbors, it sets Hi = NULL. 

2. Propagate: Node i has no downstream links due to 

link reversal following receipt of an UPD packet and 

the ordered sets are not equal for all j Є Ni: Node i 

propagates the reference level of its highest neighbor 

and chooses a reference level lower than all 

neighbors of that reference level. 

3. Reflect: Node i has no downstream links due to 

link reversal following receipt of an UPD packet and 

the sets are equal with rj = 0 for all j Є Ni: Node i 

reflects back the reference level by setting the r bit. 

4. Detect: Node i has no downstream links due to link 

reversal following receipt of an UPD packet and the 

sets are equal with rj = 1 for all j Є Ni: Node i has 

detected a partition and begins route erasure. 

5. Generate: Node i has no downstream links due to 

link reversal following receipt of an UPD packet and 

the sets are equal with rj = 1 for all j 2 Ni and oidj ≠i: 

Node i experienced a link failure between the time it 

propagated a reference level and the reflected higher 

sub-level returned from all neighbors. This link 

failure required no reaction. 

C) Erasing routes: 

It is more efficient in reacting to topological 

changes and capable of detecting a network partition. 

This leads to the third function—erasing routes. 

Upon detection of a network partition, all links (in 

the portion of the network which has become 

partitioned from the destination) must be undirected 

to erase invalid routes. 

When a node i receives a CLR packet from a 

neighbor j Є Ni it reacts as follows. (a) If the 

reference level in the CLR packet matches the 

reference level of node i; it sets its height and the 

height entry for each neighbor j Є Ni to NULL 

(unless the destination is a neighbor, in which case 

the corresponding height entry is set to ZERO), 

updates all the entries in its link-state array LS and 

broadcasts a CLR packet. (b) If the reference level in 

the CLR packet does not match the reference level of 

node i; it sets the height entry for each neighbor j Є 

Ni (with the same reference level as the CLR packet) 

to NULL and updates the corresponding link-state 

array entries. Thus the height of each node in the 

portion of the network which was partitioned is set to 

NULL and all invalid routes are erased. 
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When a node would normally broadcast a 

CLR packet immediately followed by a QRY packet, 

the node sets the query flag and broadcasts only the 

CLR packet. Consequently, reception of a CLR 

packet with the query flag set is processed as if a 

CLR packet was received first and then a QRY 

packet was received. 

V PERFORMANCE 

Due to the frequently changing topology of 

the Mobile Adhoc Network, the global topology 

information stored at each node needs to be updated 

frequently, which consumes lots of bandwidth. To 

minimizing the wastage of bandwidth, the concept of 

On Demand or reactive routing protocol; the routing 

is divided into the following two steps: first one is 

route discovery and second one is route maintenance.  

 Our proposed system is Temporally Ordered 

Routing Algorithm (TORA) which is a On Demand 

routing algorithm based on the concept of link 

reversal. This Routing protocol improves the partial 

link reversal method by detecting partitions and 

stopping non-productive link reversals. Along with 

TORA, there are other distinctive On Demand 

unicast routing protocols like Dynamic Source 

Routing (DSR) protocol, Ad Hoc Ondemand 

Distance Vector Routing (AODV) protocol. 

Characteristics of ondemand unicast routing protocol 

are specified in below table: 

 DSR AODV TORA 

Updating of Destination 

at  

Source  Source  Neighbors 

Control Hello Message 

Requirement 

No  No  Yes 

Design Structure Flat Flat Flat 

Unidirectional link yes no Yes 

Multiple Route  Yes  Yes  Yes 

Table 1: Characteristics of routing protocols 

 Let compare the packet delivery ratio 

nothing but throughput of DSR, AODV and TORA 

protocols as follows: 

 

 TORA performs better at high mobility but 

in other cases it shows to have a lower throughput. 

On-demand protocols (DSR and AODV) drop a 

considerable number of packets during the route 

discovery phase, as route acquisition takes time 

proportional to the distance between the source and 

destination. The situation is similar with TORA. 

Packet drops are fewer with proactive protocols as 

alternate routing table entries can always be assigned 

in response to link failures. TORA can be quite 

sensitive to the loss of routing packets compared to 

the other protocols. 

Generally, AODV and DSR are suitable for 

networks with moderate mobility rate. Whereas, 

TORA is suitable for operation in large mobile 

networks having dense population of nodes. The 

major benefit is its excellent support for multiple 

routes. 

Protocol                                              

FileSize(bytes)                                                                                 

                                                                               

TransferTime(secs) 

AODV-BR 40960 1.23 

TORA 40960 0.349 

AODV-BR 270336 1.134 

TORA 270336 0.374 

AODV-BR 15454208 2.988 

TORA 15454208 1.322 
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Fig 1: Comparision based on throughput 

 

In short, AODV has the best all round performance. 

DSR is suitable for networks with moderate mobility 

rate. It has low overhead that makes it suitable for 

low bandwidth and low power network. Whereas 

TORA is suitable for operation in large mobile 

networks having dense population of nodes. The 

major benefit is its excellent support for multiple 

routes and multicasting and route recoveries at better 

speeds. 

VI CONCLUSION 

In this paper, we implement a new 

distributed routing protocol i.e., Temporally-Ordered 

Routing Algorithm for mobile, multihop, wireless 

networks. TORA can be used for highly dynamic 

mobile ad hoc networks. The protocol’s reaction is 

structured as a temporally-ordered sequence of 

diffusing computations; each computation consisting 

of a sequence of directed link reversals. The protocol 

is highly adaptive, efficient and scalable; being best-

suited for use in large, dense, mobile networks. The 

protocol is designed to minimize reaction to 

topological changes. A key concept in its design is 

that it decouples the generation of potentially far-

reaching control message propagation from the rate 

of topological changes. It guarantees all routes are 

loop-free, and typically provides multiple routes for 

any source/destination pair which requires a route. 
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