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ABSTRACT  

  

In current days overlay routing have achieved more attention of various network users for 

sending the data through network, this is mainly due to change in the current routing scheme 

standards ,if there was any delay or loss during the data transfer. Generally routing is the process of 

sending dedicated packets from valid source node to the current destination node through a device 

called as router. As the router sends the data from a valid source to destination, sometimes it cause 

attacks due to any intermediate node failure or link failure during the transmission. If there is any 

node or link failed during the data transfer it takes a periodic change in re-construction of the 

current topology which is a serious problem in the current networks. Hence in order to overcome 

such a problem, we have proposed a new concept in routing called as overlay routing in which the 

router takes no re-configuration, even if there is any attack occurred. As this overlay routing is very 

advantages in the current communication, but still it has some limitation like maintenance cost is 

very high compared with other network deployments. This mainly gives rise for following 

optimization problem like: First we need to optimize the network by finding very minimal set of 

overlay nodes in order to satisfy the routing. For this scenario we initially examine all the practical 

aspects over real time networks. Firstly we mainly concentrate on UORRA algorithm which 

requires very less relay nodes not greater than 100 is to enable the routing over shortest path from a 

single source to multiple autonomous systems. In this we can able to reduce a maximum path length 

which is almost less than 50 % on overall routing. As an extension for this paper we have 

implemented the same concept on network simulator where we can progressively show the 

performance and cost effectiveness of overlay relay networks. Our simulation results clearly tell 

that the proposed overlay network reduces a lot of packets delay, packets loss and reduce 

maintenance cost compared with primitive networks that are available in literature. 
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I. INTRODUCTION 
 

Routing is the process of sending dedicated packets from an acceptable source node to the 

final destination node through a device called as router. As the router sends the data from a valid 

source to destination, sometimes it cause attacks due to any intermediate node failure or link failure 

during the transmission. If there is any node or link failed during the data transfer it takes a periodic 

change in re-construction of the current topology which is a serious problem in the current 

networks. Hence in order to overcome such a problem, we have proposed a new concept in routing 

called as overlay routing in which the router takes no re-configuration, even if there is any attack 

occurred. Now a day’s overlay routing has been projected as an efficient medium to accomplish the 

routing properties, while not going into the long and unvaried methodologies of 

regularity/uniformity and international activity of a different routing protocol. As we are 

considering an example, in [1], overlay routing was accustomed an exceed protocol performance 

over the World Wide Web, where the foremost arrangement was to interrupt the peer-to-peer 

electric circuit into smaller loops. By considering another example, the thought of the “Global-ISP” 

model has been introduced. [2], in BGP routing,  an overlay node is used to cut back latency [3].As 

overlay network is having many advantages for communication, still  building an overlay network 

is very huge cost and maintenance of that costs high in terms of deploying and management. So in 

this paper we mainly concentrated on the concept of resource allocation with low cost and which is 

in turn so effective to allocate the resources between source and destination nodes which are 

available in the overlay network [4], [5].  

 

 
 

Figure. 1. Represents the Sample Architecture to Demonstrate the Process of Routing 
 

From the figure 1,we can clearly find the process of routing in which there are several users 

that are available in the network with switch as a main medium to connect the data base server and 

web server and in turn connect the users for communication. The process of sending a valuable data 

from one system (I.e. Sender) to another system (I.e. Destination) through a valid path is known as 
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routing. During the communication the data travel through various switch ports that are connected 

one with another and finally the data will be sending to the web servers and data base servers in 

order to process the data which is asked by the end users. 

 

As we all know that building of an overlay network’s costs are very high in terms of 

deploying and management. One needs to set up and manage overlay nodes, will cost additional 

functionality in terms of income and functional maintenance cost. So, we need to reduce the storage 

and operation cost for this overlay router which is deployed between an existing source node and 

destination node. In order to state that, the overlay routing algorithm is  more flexible i.e. justifying 

in this paper, we basically examine and think about this support point and study the base fluctuate 

of framework hubs that need being additional to require care of a particular property among the 

overlay steering. Inside the most limited way directing over the web, BGP-based steering 

illustration, this question is mapped to: what is the base scope of hand-off hubs that square measure 

required along these lines on kind the directing between a packs of independent frameworks (ASs) 

utilize the hidden briefest way between them? among the transmission administration convention 

execution case, this would conceivably mean: what is the most minimal scope of transfer hubs 

required in this way on kind headed that for each transmission administration convention 

relationship, there is a way between the affiliation endpoints that each predefined round-outing time 

(RTT), there's Associate to discover overlay hub fit for transmission administration convention 

funneling. Conjointly by this prepared to ready to notice that hubs has most brief way further as that 

one is more advantageous because of exchange the data over overlay systems. 

 

 

 
 

Figure. 2. Represents the Transmission of Data through a Overlay Network 
 

From the above figure 2, we can clearly find the overlay network, in which there are a set 

of nodes like Node A, Node B, Node C and there is an AS autonomous systems (ASs) use the 
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underlying shortest path between them where this acts like a transit link for data transfer from 

one node to other node.Initailly the data will be transferred over transit link and it will finally 

reach to the peering link in order to filter out the data so that all the data will be reached  through 

a overlay path. If any link or node becomes in active within the network the overlay router will 

try to re-generate the path without re-configuring the whole network. This is the main advantage 

why we use the overlay network in the proposed paper. 

 

II. BACKGROUND KNOWLEDGE 

 

In this section we mainly discuss about the background work that was carried out in finding 

the work that is related to improving the performance of resource allocation by using overlay 

networks. Now let us discuss about that in detail: 

 

A. Main Motivation  

 

Generally the performance of overlay routing increases if there are only single source and 

single destination nodes, there will be no complexity in finding the best overlay router between the 

single source and destination. But if the same network has multiple sources and multiple 

destinations then it will be a trivial solution for employing overlay network. 

 

BGP Routing at AS Level 

 

In this case we mainly discuss about the BGP routing at the AS level. Here the main goal is 

to find out the minimal number of relay nodes that are to be placed during communication. By 

using less number of relay nodes there will be a facility to find the shortest path routing between 

source and destination nodes. As we know that for any routing the possibility of finding shortest 

path is an important metric, sometimes there will be a problem like paths will be peered from one 

direction to other direction.  

 

 
 

Figure. 3. Represents the Sample Architecture of BGP Routing Configuration at AS Level. 



International Journal of Computer Application (2250-1797)  

Volume 6– No.6, November – December 2016  

34 

 

This method is known as path Inflation, where a considerable fraction of the paths in the 

web do not go along a shortest path.In this section we mainly try to improve the performance of 

overlay router by considering one-to-many relation like we can have one source node and multiple 

destination nodes. This mechanism is most suited for better performance of overlay router 

compared with existing many-to-many routing, as this routing creates more overlapping compared 

with one-to-one association. 

 

There are sorts of BGP use that range in subtle methods. BGP [5] is intended to offer a mechanism 

for one autonomous machine to change routes with some other, and BGP sessions that hook up with 

unique independent structures are phrases “eBGP Sessions. In an easy stub AS configuration, there 

may be a single boundary router that helps all the AS’s “eBGP periods. The interior routing 

protocol typically directs a default direction to this boundary point. But, if the external connections 

are terminated in separate boundary routers and the AS has a demand to pass routes found out from 

one “eBGP consultation to the opposite, the destination routes and associated path attributes need to 

be passed among the 2 boundary routers? Using a redistribution of the BGP routes into an interior 

routing protocol (or IGP) to perform this transfer will cause the learned “eBGP course attributes to 

be discarded in the IGP. An opportunity method is to set up an inner BGP peering consultation 

among the 2 boundary routers. Such an inner BGP session is termed an “iBGP session. Typical 

software of “iBGP is indicated in determine 3. 

B. Improvement of TCP Performance 

 

Subsequent we particularly discuss approximately the development of TCP over its overall 

performance. On this 2nd scenario we specifically take a look at the algorithm on the artificial 

random graph and we subsequently came to an end that this can provide very top-rated 

consequences. On this scenario we specially find out the subsequent assumptions like: 

 

1. What’s the minimal variety of relay nodes wished if you want to ensure that for each TCP 

connection? 

 

2. There may be a course between the connection endpoints for which each predefined round-

journey time (RTT). 

 

3. There is an overlay node capable of TCP Piping? 

 

From the underneath figure 4,we will find the synthetic random graph over three forms of 

corporations ,in which the three types of agencies may be of local, kingdom and country wide. All 

these three sorts of agencies are related all collectively to a reasonably densely connected and there 

may be a few variability across the network individuals. On this way if all of the information is 

interconnected into s synthetic random graph, we will in a position to investigate the records 

accurately with a much less attempt and less time compared with various primitive methods. 
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Figure. 4. Represents the Example of Synthetic Random Graph over 3 types of Organization. 

 

Later we mainly discuss about the next and final  scenario which is nothing but Overlay 

Voice over Internet Protocol. For example some of the overlay network VoIP are as follows: Skype, 

Google Talk and so on. As we all know that these services are becoming more and more popular 

day by day by offering IP telephone services for free of use but with a abundant delay over 

network. So if we adopt the present overlay network for these services we can able to reduce a lot 

of delay by introducing less number of Hubs for communication. If we can improve the 

performance of these services a lot of users try to gain their attention on these services for their 

communication. By improving the above three scenarios we can improve the performance of 

overlay networks. 

III. UNIQUE OVERLAY ROUTING RESOURCE ALLOCATION 

(UORRA) ALGORITHM 

 

In this section we will mainly discuss about the proposed UORRA  Algorithm that was 

implemented in this current paper. This UORRA Algorithm is implemented order to reduce the cost 

while allocating resources between a set of nodes. Now we can discuss about the UORRA 

Algorithm in detail by verifying the assumptions that are used in the current paper. 
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A) MODEL AND ASSUMPTIONS  
 

In this section we mainly discuss about the model and assumptions that are used for 

designing the proposed UORRA Algorithm. 

Let us expect a  graph G with vertices (V) and Edges (E).So the graph is represented as 

follows G =(V,E).Here we assume the network as G and we assume that Pu  as the set of viable 

routing paths between the source node and vacation spot node. Here the Pu acts like a metric 

property for the underlying routing direction. And for the naming convention and difference in 

routing course size we take Po acts like a routing course of overlay community. We have to word 

that each Pu   and Po can also be defined explicitly as a set of paths, or implicitly, e.g., as the set of 

 Given a pair of vertices s , 

t ε V where ‘s’ denotes the supply node and ‘t’ denotes the vacation spot node and ‘V’ symbolize 

the vertices [7] –[10].The set of overlay paths between supply ‘s’ and destination ‘t’ is denoted as 

follows: 

 

 

 

 

We denote a collection of vertices U , often known as relay nodes,  which is used to perform 

overlay routing, from sources to destinations such that packets can also be routed from one relay 

node to one more utilizing underlay paths. The Overlay Routing resource Allocation (ORRA) 

quandary is outlined as follows. 

 

B) GRAPH NOTATION MODEL 
 

Given a Graph G=  (V,E) with a collection of source and vacation spot pairs like Q= 

(s1,t1),(s2,t2)…(sn,tn) ,the place Q ≤ V ×V . A collection of underlying paths Pu a suite of overlay 

paths Po and a subset of vertices U ≤ V. 

 

 
 

Figure. 5. Represents the example of an overlay routing: Deploying relay server on v6 and v7 

enables overlay routing. 
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For example, don't forget the graph which is shown in determine 5; wherein the underlying 

routing scheme is minimum hop count, and the masking routing scheme is the shortest direction 

with appreciate to the brink length. In this case, the underlay course between s1 and t1 is 

(s1,v1,v2,v7,t1) .But the overlay routing path must be continually like (s1,v1,v3,v4,v7,t1) or 

(s1,v5,v6,v2,v7,t1).In a similar fashion the underlying route between supply s2 and destination t2 is 

represented as (s2,v2,v4,t2).At the same time the overlying course between them should be of 

(s2,v6,v2,v7,v4,t2) or (s2,v6,v5,v1,v3,t2).By means of deploying the relay nodes in between the 

network like v6 and v7 implies that packets from s1 to t1 will also be concatenated on following 

underlay paths like  (s1,v5,v6) ,(v6,v2,v7)  and (v7,t1).Within the identical way the packets from s2 

and t2 can also be concatenate within the following underlay paths  like  (s2,v6) ,(v6,v2,v7),and 

(v7,v4,v2).For that reason U=v6,v7 is the superb and viable resolution for the corresponding  

Overlay Routing useful resource Allocation concern. 

IV. ALGORITHM EXPLANATION FOR UNIQUE OVERLAY ROUTING 

RESOURCE ALLOCATION (UORRA) ALGORITHM 

 

In this section we mainly discuss about the proposed UORRA algorithm step by step in 

detail as follows: 

 

UORRA Algorithm is mainly designed in order to reduce the cost of resource allocation 

between source and destination by using an overlay networks. And also we have implemented 

BGRP (Border Gateway Routing Protocol) in order to facilitate the routing between source and 

destination and also allow information transfer between autonomous systems over internet. 

 

 
 

Figure. 6. Represents the UORRA Algorithm for reducing cost over resource allocation 

 

The above algorithm which is shown in determine 6, is a  10 step procedure, in which the 

step 1 & step 2 represents that for each generation, the algorithm picks vertices with weight that is 
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equal to zero until a viable set is obtained. From steps three we will certainly have an understanding 

of that we need to discover a course which is not in any respect included via any relay router. In the 

step four, we can find the minimal overlay vertex cut V1 with respect to supply and vacation spot 

nodes like (s, t).From step 5 to 7 we are able to get an clear view like at every new release at the 

least one vertex will get a weight that is equal to zero with respect to W2, then in the viable set[13]. 

In Step 9, pointless vertices are removed from the solution, so as to minimize its rate. Even as this 

step may just improve the precise performance of the algorithm, it's not required in the 

approximation analysis below and may be not noted within the implementation. 

 

 
 

Figure. 7. Represents the Proposed Architecture of Overlay Network using BGP Protocol 

  

From figure 7, we clearly found that there are various roles like Sender/Service Provider, 

Overlay Router, BGP Router, End Users like Destinations A, B, C, D and so on. Here the service 

provider (SP) will initially try to send the information or message to the end users who reside 

within the network. The message which is send through sender will be encrypted and then stored in 

the storage node which is the repository for all the sensitive information. Here users are nothing but 

end users or destinations in which they will receive the data from the valid sender with the help of 

intermediate nodes. Here there is another role like BGP which is mainly used to identify the 

network if there are any changes in the behaviors of sender and receiver. If there was any problem 

occurs then immediately the overlay router will try send the data through an alternate path without 

network re-configuration [11], [12]. 

V. IMPLEMETATION MODULES 

 

Implementation is the stage where theoretical design is converted into a practical form by 

dividing application into following modules. The below are the 4 modules which are developed in 

this application for implementing the proposed UORRA Algorithm. Now let us discuss about those 

modules in detail as follows: 

 

1. Service Provider Module 

2. Overlay Router Module 

3. BGP Router Module 
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4. End User /Destination Module 

1. Service Provider Module 

Despite the fact that on this module, the carrier provider calculates the shortest direction to 

destination, the shortest-path routing over the internet BGP-established router. The service 

provider browses the desired file and uploads their data documents to the designated end person 

(A, B, C, D) and with their DIP (destination IP) of end person. 

2. Overlay Router Module 
 

Multimodal The Overlay Router is dependable to route the file to the particular vacation 

spot, the overlay routing scheme is the set of the shortest bodily paths simplifies the execution of 

this approach, and discovering a minimal path to the vacation spot utilizing overlay routing, you 

can still participate in routing through shortest paths, the router can also be liable for Assigning the 

fee and in addition can view the cost of nodes with their tags From the node (from), To the node 

(to) and the fee. 

3. BGP Router Module 
 

Anticipate The BGP Router is liable to route the nodes utilizing BGP routing, where the 

intention is to find a minimal quantity of relay node areas that can allow shortest-path routing 

between the source–destination pairs, BGP Router don't forget a one-to-many destination the place 

we need to reinforce routing between a single supply and lots of destinations. BGP routing table 

includes valid paths from its source to the complete set of nodes. BGP can also be liable for storing 

the possible route to vacation spot, can view the up to date routing course to destination with their 

tags Filename, recent route, vacation spot, DIP, lengthen and date and time. 

4. End User/Destination Module  
 

On this module, the tip user (Node A, Node B, Node C, Node D) is accountable to acquire 

the file from the service provider within the shortest-direction routing between the source–vacation 

spot nodes, the procedure contains a one-to-many relationship. The place finish user receives file 

from a single supply to destination (Node A, Node B, Node C, and Node D). 

 

VI. CONCLUSION 

 
In this paper we have finally implemented a unique optimal routing for resource allocation 

(U ORRA) algorithm for minimizing the cost of using overlay networks during data allocation .For 

this we have analyzed practically and theoretically three important scenarios regarding this 

proposed algorithm. Also we have implemented a concept like BGRP algorithm in which the 

routing is done in an Autonomous System with this border gateway routing protocol, in which it 

will try to assign the shortest path which is not visit under overlay network. As this BGP is used in 

this proposed overlay network there is no need to network reconfiguration to be done by the 

participating nodes at the time of node cut or edge cut. By using this combined algorithms we can 

able to reduce a lot of cost in terms of establishment and maintenance of overlay network for 

resource allocation in a wireless networks. As an extension we have implemented the Simulation 

results on Network Simulator tool which was mainly designed in java to show the performance of 

proposed overlay networks routing for resource allocation. 
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