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ABSTRACT 
Wireless Mesh Networks (WMNs) are being developed actively and deployed widely for a variety of  applications, such as public 

safety, environment monitoring, and citywide wireless Internet services.  It also has been evolving in various forms such as  using 

multiradio(channel systems) to meet the increasing capacity demands by the above mentioned and other emerging 

applications[1]. However, due to heterogeneous and fluctuating wireless link conditions preserving the required performance of 

such WMNs[5] is still a challenging problem. To overcome this problem we provide an algorithm called as “autonomous network 

reconfiguration system”. ARS is a distributed system that must be deployed in every mesh node. ARS generates reconfiguration 

plans that allow for changes of network configurations only in the vicinity where link failures occurred while retaining 

configurations in remote areas from failure locations. 
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INTRODUCTION 

 
 WMNs have the potential to deliver Internet broadband access for stationary or mobile hosts. The most 
prized resource is often access to Internet. It is relatively easy to design and build a line of products that will 
form a WMN and will forward packets to and from the destination. However it is difficult to achieve optimum 
(or near optimum) performance of this network while ensuring security. Unfortunately, security is sometimes an 
after-thought. For any commercial wireless product, however, security should be one of the first problems to be 
solved. Second problem is energy loss while sharing the data to a particular system is done but other than the 
systems are in ON state due to this energy loss occur is rectified and solved the problem. Data authentication 
allows a receiver to verify that the data really is sent by the claimed sender. Before allowing a user to join the 
network, each client (stationary or mobile) should be authenticated. This can prevent access by unauthorized 
(sometimes malicious) users or those that simply are not willing to pay for the service. Authentication 
mechanism involve a system which administers restriction on the basis of access list or capability certificates. 
This software runs on the router itself or an external computer. With this software, only specific users are 
authorized to access the Internet. Even though many solutions for WMNs to recover from wireless link failures 
have been proposed, they still have several limitations as follows. First, resource-allocation algorithms can 
provide (theoretical) guidelines for initial network resource planning. However, even though their approach 
provides a comprehensive and optimal network configuration plan, they often require “global” configuration 
changes, which are undesirable in case of frequent local link failures. Next, a greedy channel-assignment 
algorithm can reduce the requirement of network changes by changing settings of only the faulty link(s). 
However, this greedy change might not be able to realize full improvements, which can only be achieved by 
considering configurations of neighboring mesh routers in addition to the faulty link(s).  
 Third, fault- tolerant routing protocols, such as local rerouting or multipath routing, can be adopted to use 
network-level path diversity for avoiding the faulty links. However, they rely on detour paths or redundant 
transmissions, which may require more network resources than link-level network reconfiguration. 
Autonomous Network Reconfiguration System: 
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 To overcome the above limitations, propose an autonomous network reconfiguration system (ARS)[15] that 
allows a multi radio WMN (mr-WMN)[5] to autonomously reconfigure its local network settings channel, radio, 
and route assignment—for real-time recovery from link failures. In its core, ARS is equipped with a 
reconfiguration planning algorithm that identifies local configuration changes for the recovery while minimizing 
changes of healthy network settings. Briefly, ARS first searches for feasible local configuration changes 
available around a faulty area, based on current channel and radio associations. Then, by imposing current 
network settings as constraints,  
 ARS identifies reconfiguration plans that require the minimum number of changes for the healthy network 
settings. ARS also includes a monitoring protocol that enables a WMN to perform real time failure recovery in 
conjunction with the planning algorithm. The accurate link-quality information from the monitoring protocol is 
used to identify network changes that satisfy applications’ new QoS[7] demands or that avoid propagation of 
QoS failures to neighboring links (or “ripple effects”). Running in every mesh node, the monitoring protocol 
periodically measures wireless link conditions via a hybrid link-quality measurement technique. 
 Based on the measurement information, ARS detects link failures and/or generates QoS-aware network 
reconfiguration plans upon detection of a link failure.ARS has been implemented and evaluated extensively via 
experimentation on our multiradio WMN test-bed as well as via ns2- based simulation.  
 
System Analysis And Design 
 The proposed work focuses on the detection and recovers the link failures in multiradio WMNs with the 
help of autonomous network reconfiguration system (ARS). Maintaining the performance of WMNs in the face 
of dynamic link failures remains a challenging problem. However, such failures can be withstood (hence 
maintaining the required performance) by enabling    mr-WMNs to autonomously reconfigure channels and 
radio assignments. First, recovering from link quality degradation. In this, the quality of wireless links in WMNs 
can degrade (i.e., link-quality failure) due to severe interference from other collocated wireless networks. For 
example, Bluetooth, cordless phones, and other coexisting wireless networks operating on the same or adjacent 
channels cause significant and varying degrees of losses or collisions in packet transmission. 
 

     
 
Fig. 1: ARS Architecture design. 
 
 By switching the tuned channel of a link to other interference-free channels, local links can recover from 
such a link failure. Next, Satisfying dynamic QoS demands .In this, Links in some areas may not be able to 
accommodate increasing QoS demands from end-users (QoS failures), depending on spatial or temporal                
locality . For example, links around a conference room may have to relay too much data/video traffic during the 
session. Likewise, relay links outside the room may fail to support all attendees’ voice-over-IP calls during a 
session break. By reforming their radios/channels with underutilized radios/channels available nearby, links can 
avoid communication failures. 
 Finally, coping with heterogeneous channel availability. In this, Links in some areas may not be able to 
access wireless channels during a certain time period (spectrum failures) due to spectrum etiquette or regulation. 
For example, some links in a WMN need to vacate current channels if channels are being used for emergency 
response near the wireless links (e.g., hospital, public safety). Such links can seek and identify alternative 
channels available in the same area. 
 
System modeling: 
Case diagram: 
 Case Diagram is a graph of actors, a set of use cases enclosed by a system boundary, communication 
(participation) association between the actors and the use cases, and a generalization among the cases. 
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Fig. 2: Case diagram. 
 
Class diagram: 
 Class diagram in the Unified Modeling Language (UML) [2] is a type of static structure diagram that 
describes the structure of a system by showing the system's classes, their attributes, operations (or methods), and 
the relationships among the classes. 

      
Fig. 3: Class diagram. 
 
Collaboration Diagram: 
 Collaboration diagram shows exactly the same information as the sequence diagram. However, 
collaboration diagram shows this information in a different way and with different purpose. [5] 
 
Component Diagram: 
 Component diagram depicts how components are wired together to form larger components and or software 
systems. They are used to illustrate the structure of arbitrarily complex systems. 
 
Proposed System: 
 An autonomous network reconfiguration system (ARS) that allows a multi radio WMN (mr-WMN) to 
autonomously reconfigure its local network settings channel, radio, and route assignment for real-time recovery 
from link failures. In its core, ARS is equipped with a reconfiguration planning algorithm that identifies local 
configuration changes for the recovery while minimizing changes of healthy network settings. ARS also 
includes a monitoring protocol that enables a WMN to perform real-time failure recovery in conjunction with 
the planning algorithm. 
  The accurate link-quality information from the monitoring protocol is used to identify network changes 
that satisfy applications’ new QoS demands or that avoid propagation of QoS failures to neighboring links (or 
“ripple effects”). Running in every mesh node, the monitoring protocol periodically measures wireless link 
conditions via a hybrid link-quality measurement technique, as we will explain in Section IV. Based on the 
measurement information, ARS detects link failures and/or generates QoS-aware network reconfiguration plans 
upon detection of a link failure. 
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Fig. 4: Collaboration diagram. 
 

 
 
Fig. 5: Component diagram. 
 
Ars reconfiguration planning algorithm: 
 It identifies local configuration changes for the recovery while minimizing changes of healthy network 
settings. Briefly, ARS first searches for feasible local configuration changes available around a faulty area, 
based on current channel and radio associations[16]. Then, by imposing current network settings as constraints, 
ARS identifies reconfiguration plans that require the minimum number of changes for the healthy network 
settings. 
 
System Implementation: 
The System implementation phase consists of the following steps: 
• Testing the developed software with sample data. 
• Correction of any errors if identified. 
• Creating the files of the system with actual data 
• Making necessary changes to the system to find errors. 
• Training of user personnel. 
 The system has been tested with sample data, changes are made to the user requirement and run in parallel 
with the existing system to find out the discrepancies. The user has also been appraised how to run the system 
during the training period. This phase is primarily concerned with user training, site preparation and file 
conversions. During the final testing, user acceptance is tested, followed by user training .Depending in the 
nature of the extensive user training may be required. After development and testing has been completed, 
implementation of the information system can begin.  
 During system implementation, the project team should be brought back to full strength. During software 
development stage, project teams end to play passive role as th3e technical steps of program development and 
testing evolve. However, broad organizational representation, accomplished through the project team, is 
required to complete the system development cycle has offer very efficient yet simple implementation 
techniques for development of the system.[12] 
 
System Testing: 
 System testing is the stage of implementation, which is aimed at ensuring that the system works accurately 
and efficiently before live operation commences. Testing is vital to the success of the system. An elaborate 
testing of data is prepared and the system is tested using this test data. While testing errors are noted and the 
corrections are made. The users are trained to operate the developed system. Both hardware and software 
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securities are made to run the developed system successfully in future. The different testing steps are unit 
Testing, Integration Testing, Validation Testing, Output Testing, User Acceptance Testing [4] 
 
Unit Testing: 
 Unit testing focuses verification efforts on the smallest unit of software design and the module. This is also 
known as “Module Testing”. The modules are tested separately. This testing is carried out during programming 
stage itself. In this testing step each module is found to be working satisfactorily as regard to the expected 
output from the module. 
 
Integration Testing: 
 Integration Testing is a systematic technique for constructing tests to uncover errors associated within the 
interface. In this project, all the modules are combined, and then the entire program is tested as a whole. Thus in 
the integration testing step, all the errors uncovered are corrected for the next testing steps. 
 
Validation Testing: 
 Validation Testing is the testing where requirements are established as a part of software requirement 
analysis is validated against the software that has been constructed. This test provides the final assurance that 
the software meets all functional, behavioral and performance requirements. The errors, which are uncovered 
during integration testing, are corrected during this phase. 
 
Output Testing: 
 After performing the validation testing, the next step is output testing of the proposed system since no 
system could be useful if it does not produce the required output in the specific format. The output generated or 
displayed by the system under consideration is tested asking the users about the format required by then. Here, 
the output is considered into two ways: one is on the screen and the other is in a printed format. The output 
format on the screen is found to be correct as the format designed according to the user needs. For the hard copy 
also the output comes out as specified by the user. Hence output testing doesn’t result in any connection in the 
system. 
 
User Acceptance Testing: 
 The testing of the software begins along with coding. Since the design was fully object-oriented, first the 
interfaces were developed and tested. Then unit testing was done for every module in the software for various 
inputs, such that each line of code is atleast once executed user acceptance of a system is the key factor for the 
success of any system. The system under consideration is tested user acceptance by constantly keeping in touch 
with the prospective system users at time of developing and making for PROXY SERVER While sharing a data 
in WMN to the desired system, apart from that other system are in active state due to this energy loss take place 
to overcome the loss of Energy. We handle the two state of operation namely, 
• Ideal mode(0.5) 
• Active Mode(1.0) 
 These modes are activate by the Server to make a system Active or Ideal 
 
Simulation Result: 

 
 
Fig. 6: Node creation. 
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Fig. 7: Sending packets to destination
 

 
Fig. 8:  Link failure. 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 9:  Sending request to gateway.
 

 
Fig. 10: Link failure recovered. 
 
Conclusion: 
 The proposed system mainly aims 
using an autonomous network reconfiguration system
that requires only local network configuration changes 
reconfigurability allows for real-time 
efficiency. 
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destination. 

 

. 

 

mainly aims to enabling a multiradio WMN to self recover from wireless 
using an autonomous network reconfiguration system (ARS). ARS generates an effective reconfiguration 

local network configuration changes by exploiting channel, radio and path 
time failure detection and network reconfiguration, thus improving channel 
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from wireless link failures 
effective reconfiguration Plan 

radio and path diversity.ARS’s 
reconfiguration, thus improving channel 
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Fig. 11: Measuring efficiency of  Packets sending. 
 
   
 
 
 
 
 
 
 
 
 
 
 
Fig. 12: Sending of Packets after Link failure recovery. 
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