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Abstract— In modern times, the demand of network is increasing quickly. This ever increasing usage of such network 
requirements also demands quick recovery from network failures. The multipath routing is one of the foremost promising 
routing schemes to accommodate the various needs of the network.  it's basic features like load balancing and improved 
bandwidth. During this paper, we've given a novel technique for multipath routing. The novel technique uses the idea of the 
directed acyclic graph. The link independent directed acyclic graph is constructed. Then the data is transmitted from the 
source side to the destination side. 
 
Index Terms— Multipath routing, directed acyclic graphs, fast recovery, link independent graph. 
 
I. INTRODUCTION 
 
Multipath routing is a technique that exploits the 
underlying physical network resources by utilizing 
multiple source- destination methods. Traffic 
engineering has been used to imply a variety of 
objectives. These objectives are multi path routing, 
load- equalization, conditional routing, protection 
switching, quick re-routing, etc. 
To achieve effective multipath routing, we tend 
to develop independent Directed Acyclic Graphs 
(IDAGs)in this paper. Link-independent (node-
independent) DAGs satisfy the property that any path 
from a source to the foundation on one DAG is link-
disjoint (node-disjoint) with any path from 
the source to the foundation on the opposite DAG. 
Given a network, we tend to construct 
link independent and node-independent DAGs. 
 The goals of this paper are: 1) provides multipath 
routing; 2) utilizes all attainable edges; 3) guarantees 
recovery from single link failure; and 4) achieves of 
these with at the most one bit per packet as 
overhead once routing is based on destination address 
and incoming edge. we tend to show the effectiveness 
of the projected IDAGs approach by scrutiny key 
performance indices to it of the independent trees and 
multiple pairs of independent trees techniques 
through extensive simulations 
In this paper, we tend to introduce 
the thought of independent Directed Acyclic Graphs 
(IDAGs), an extension of independent trees. Link-
independent (Node-independent) DAGs satisfy the 
property that any path from a supply to the root on 
one DAG is link-disjoint (node-disjoint) with any 
path from the supply to the root on the 
opposite DAG. Given a network, we develop 
algorithms to compute link-independent and node-
independent DAGs. The algorithmic program 
guarantees that every one edges however those 
emanating from the root could also be employed 
in either of the 2 node disjoint DAGs during a two-

vertex-connected network. Similarly, we show 
that only a small range of edges can remain unused 
once link-independent DAGs are created. The edges 
which will remain unused in each DAGs are outlined 
by the topological limitation of the network. Thus, the 
algorithms developed during this paper use the 
maximum possible edges in the DAGs. The approach 
developed during this paper needs at most 2 bits (and 
could also be reduced to 1 bit once routing is based 
on destination address and incoming link) even once 
both the DAGs are used at the same time. we tend to 
demonstrate the effectiveness of the proposed IDAGs 
approach by comparing key performance indices to 
that of the independent trees technique through 
extensive simulations. 
 

  
 
Advantages 
[1]The use of multipath routing is to reduce the delay 
within the network. the net nowadays provides only a 
single path between any pair of hosts that basically 
limits the throughput achievable between them. 
Multipath routing can be effectively used for 
optimum utilization of network resources. it's the 
most advantage of the multi path routing & multi path 
routing provides a alternative of next hops to a node 
for the same destination. 
[2]Multipath routing is capable of aggregating the 
resources of multiple ways. it's also capable of 
reducing the blocking in QoS orientated networks. 
Multi path routing increases the data transfer rate. it's 
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higher compared to the one path routing. It also 
increases the reliability of delivery 
 
[3]As the cost of hardware devices decreased and 
there's steady increase in resource availability voice 
over ip and other multimedia data streaming is 
increased. In such applications high bandwidth is 
predicted besides quicker recovery from single point 
of failures. so as to achieve this contemporary 
networks are using varied methods such as load 
balancing, recovery from node failures, and end-to-
end bandwidth. Towards a good solution multipath 
routing are often used. This scheme along with 
techniques can achieve security, congestion 
reduction, aggregation of bandwidth, load 
equalization and robustness. 
  
[4]Multipath routing allows building and use of 
multiple paths for routing between a source-
destination pair. It exploits the resource redundancy 
and variety within the underlying network to provide 
advantages such as fault tolerance, resource 
utilization, bandwidth aggregation, load equalization, 
and improvement in QoS metrics such as delay. 
There are 3 components to a multipath routing, 
namely, path discovery, traffic distribution, and path 
maintenance. Path discovery involves finding 
available paths using pre-defined criteria. 
 
[5]Author presents a framework for the modeling of 
multipath routing in connectionless networks. the 
fundamental routing protocol uses ashort metric 
supported hop-by-hop credits to reduce congestion 
over a given link, and a long-term metric supported 
end-to-end path delay to reduce delays from a source 
to a given destination. 
 
[6], author investigates the safety performance of the 
spread scheme, that author planned as a 
complementary mechanism to enhance data 
confidentiality in a mobile ad hoc network 
(MANET). spread is based on 2 principles, secret 
sharing and multipath routing. 
 
[7]. When multiple routing tables are used, a 
packet needs to carry in its header the routing table to 
be used for forwarding. When the corresponding 
forwarding edge isn't available, the packet needs to 
be dropped. This dropping is forced because of the 
potential looping of packets when transferred from 
one routing table to another. With in the case of 
DAGs, computed by adding edges to the shortest-path 
tree, one cannot guarantee that a single-link failure 
will not disconnect one or a lot of nodes from the 
destination. Techniques developed for quick recovery 
from single-link failures provide over one forwarding 
edge to route a packet to a destination. The 
techniques could also be classified depending on the 
nature within which the backup edges are employed.  

[8],the authors develop a technique to enhance any 
given tree root dat a destination with “backup 
forwarding ports.” Whenever the default forwarding 
edge fails or a packet is received from the 
node attached to the default forwarding edge for the 
destination, the packets are rerouted on the backup 
ports.   
 
[9],the authors present a frame work 
for IP quick reroute description 3 candidate solutions 
for IP quick reroute that have gained 
considerable attention. These are  multiple routing 
configurations (MRCs)  
 
[10],failure insensitive routing (FIR)  
 
[11], [12], and tunneling using Not-via addresses 
(Not-via)  
 
[13]. The common feature of all these approaches is 
that they use multiple routing tables .However, they 
differ within the mechanisms used to identifywhich 
routing table to use for AN incoming packet. The 
readersare referred to [14] for a detailed description 
of the above techniques. It is definitely possible to 
use quick recovery techniques (irrespective of 
whether or not they guarantee recovery from single 
link failure or not) for multipath routing. However, all 
the above techniques need a significantly large 
number of routing tables, hence a large number of 
further bits within the packet header. One approach 
that gives resiliency to single-link failure and 
provides multipath routing to some degree is 
“coloredtrees” [15], [16]. during this approach, 2 
trees are constructed per destination node such the 
paths from any node to the root on the 2 trees are 
disjoint. The trees could also be constructed to obtain 
link-disjoint or node-disjoint paths if the network is 
two-edge or two-vertex connected, severally. This 
approach is similar to those using multiple routing 
tables, except that only 2 tables are needed. each 
packet might carry an extra bit in its header to 
indicate the tree to be used for routing. This overhead 
bit could also be avoided by using a routing based on 
the destination address and also the incoming edge 
over which the packet was received, as each 
incoming edge can bepresent on precisely one among 
the trees. the colored tree approach allows each node 
to separate its traffic between the 2 trees, thus 
providing disjoint multipath routing. additionally, 
once forwarding link on a tree fails, the packet could 
also be switched to the different tree. A packet could 
also be transferred from one tree to another at the 
most once because the colored tree approach is 
guaranteed to recover from only a single-link failure. 
the coloured trees also are refered to as “independent 
trees” within the literature [17]. We will refer to the 
coloured trees approach because the independenttrees 
(ITrees) approach within the rest of this paper. 
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II. SOLUTION DOMAIN 
 

The goal of the proposed technique is to construct as 
several directed acyclic graphs as possible for 
ensuring reliable multipath routing. The procedure for 
constructing the independent directed acyclic graph is 
as follows: 

1. 1st of all divide the network into 2 vertex 
connected 2V components.  

2. In every two vertex connected component, 
selected the distinctive articulation node through 
which every path from any node in that component 
should traverse to reach node d. This articulation 
node is the root node of the component. Then the 
component that contains node d , we suppose that the 
root node of the component is node d itself.  

3. In each two vertex connected component, 
built 2 node independent DAG to the root node of 
that component.  

4. At the end all node independent DAG are 
merged to obtain the Link independent DAGs. 

 
III. BLOCK DIAGRAM & IMPLEMENTATION 
DETAILS 
 

 
 

conventional carry select adder performs better in 
terms of speed. The delay of our proposed design 
increases lightly because of logic circuit sharing 
sacrifices the length of parallel path.  
However, the proposed area-efficient carry select 
adder retains partial parallel computation architecture 
as the conventional carry select adder area and power 
consumption of the regular CSLA. To replace the n-
bit RCA, an n+1-bit BEC is required. A structure and 

the function table of a 4-bit BEC are shown in 
Figure.2 and Table .2, respectively. Firstly 
the network topology is constructed. Then the 
link independent path is constructed. the path is 
constructed in such a way thatin case of link 
failure the information is transmitted via the other set 
of the links available. Finally the information is 
transmitted from the source aspect to the 
destination aspect. 
   
CONCLUSION 
 
Multipath routing is a burning analysis topic. As 
within the modern era the network communication is 
increasing day by day. The multipath routing has 
several merits over the simple routing. Its main 
benefits are load equalization and the increased 
bandwidth. This paper planned a directed acyclic 
graph based multi path routing. The advantage of the 
planned technique is that in case of link failure the 
information will be transmitted via the alternate link. 
because the technique uses the link independent 
directed acyclic graph. therefore when there is any 
failure then data will be transmitted using the offered 
independent alternate link. 
 
REFERENCES 

 
[1] S. Murthy and J. Garcia-Luna-Aceves, “Congestion-

oriented shortest multipath routing” in Proc. IEEE 
INFOCOM, Mar. 1996, vol. 3,pp. 1028–1036. 

[2] D. Wendlandt, I. Avramopoulos, D. G. Andersen, and J. 
Rexford, “Don’t secure routing protocols, secure data 
delivery,” in Proc. SIGCOMM Workshop on Hot Topics 
in Networking, November 2006 

[3] R. Teixeira, K. Marzullo, S. Savage, and G. M. Voelker, 
“Characterizing and measuring path diversity of Internet 
topologies,” in Proc. ACM SIGMETRICS, June 2003. 

[4] ] D. G. Andersen, H. Balakrishnan, M. F. Kaashoek, and 
R. Morris, “Resilient Overlay Networks,” in Proc. ACM 
SOSP, October 2001. 

[5] ] S. Cho, T. Elhourani, and S. Ramasubramanian, 
“Resilient multipath routing with independent directed 
acyclic graphs” in Proc. IEEE TRANSACTION ON 
NETWORKING ,vol. 20, no. 1, february 2012, pp. 153-
162 

[6] W. Lou, W. Liu, and Y. Fang, “A simulation study of 
security performance using multipath routing in ad hoc 
networks”,  in Proc. IEEE Veh. Technol. Conf., Oct. 2003, 
vol. 3, pp. 2142–2146. 

[7] J. Tsai and T. Moors, “A review of multipath routing 
protocols: From wireless ad hoc to mesh networks” in 
Proc. ACoRN Early Career Res. Workshop Wireless 
Multihop Netw., Jul. 17–18, 2006, pp. 17–22. 

[8] Z. Ye, S. V. Krishnamurthy, and S. K. Tripathi, “A 
framework for reliable routing in mobile ad hoc networks” 
in Proc. IEEE INFOCOM, Apr. 2003, pp. 270–280. 

 
 
 
 
 
 


 


