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ABSTRACT 

Physical links are prone to failure due to 

their energy depletion, hardware failure, 

broken communication links etc. When a 

link unit’s energy gets depleted or their 

energy become below the threshold value, 

the link becomes fault link. If all link units 

deplete their energy and cease to function 

the event data can longer be sent to base 

station and Wavelength Division 

Multiplexing (WDM) Networks will no 

longer function. Therefore, links should be 

bright to perceive and recover from the 

disappointment of one of their peers. Since 

WDM networks activate initially and 

unattended, and their links be resource-

constrained, the upturn should be a 

circulated, self-healing progression. The 

network should remain responsive to 

detected events, so the recovery process 

should also be lightweight and work 

quickly, with minimal overhead. However, 

since some link units may be powerless to 

reach others, a well-orchestrated, non-

centralized recovery method becomes very 

handy. We in the research proposes a 

mechanism in which during the event of a 

physical link failure the link communication 

is transferred to some alternate path to save 

the crucial data loss and maintain the 

services. 

Keywords –Virtual topology, SRLG, 

computational issues, heterogeneous. 

 

Introduction 

Present day world situation is regularly 

evolving. Information Communication and 

system have changed the manner in which 

business and other every day undertaking 

works. Presently, they profoundly depend on 

PC systems and internetwork. A lot of 

gadgets regularly referenced as hubs 

associated by media connection is known as 

a Network. A hub can be a gadget which is 

equipped for sending or getting information 

produced by different hubs on the system 

like a PC, printer and so on. These 

connections interfacing the gadgets are 

called Communication channels. PC system 

is a media transmission channel utilizing 

which we can impart information to 

different PCs or gadgets, associated with a 

similar system. It is additionally called Data 

Network. The best case of PC system is 

Internet. PC system does not mean a 

framework with one Control Unit associated 

with different frameworks as its slave. That 

is Distributed framework, not Computer 

Network. The concept of Shared Risk Link 

Group (SRLG), a formal model to handle 

multiple link failures due to conduit cuts etc. 

was introduced in [1]. An SRLG is any sub-

set of links in the network that share the risk 

of failing at the same time. SRLG can be 

used to model several types of failure 

conditions such as single-link failures, 

conduit/right-of-way failures, node failures, 

fiber-span failures, double-link failures or 

failure of any other possible subset of links 



International Research Based Journal 
          www.irbjonline.in                                                       Vol(6)-Issue(2),May,15, 2019,ISSN 2348-1943  

 

sharing a common risk. A virtual topology is 

survivable against link/SRLG failures if all 

the nodes in the virtual topology remain 

connected. In case of node failures, a virtual 

topology is survivable against node failures 

if all the nodes in the virtual topology are 

connected except the node corresponding to 

the failed node in the physical topology. 

Node failures can be modeled using SRLG 

by grouping all the links incident on the 

failed node into a single SRLG. The virtual 

topology routing problem is to route each 

logical link in the virtual topology on a path 

in the physical topology such that the total 

cost of routing all the virtual links is 

minimized. Often the virtual topology is 

different from the physical topology and 

may need to be reconfigured with changing 

traffic patterns. The wavelength assignment 

sub problem deals with assigning a free 

wavelength along the computed physical 

path corresponding to each virtual link in the 

virtual topology considering the wavelength 

restrictions. In this work we study how to 

survivable route a virtual topology against 

SRLG failures. Such a routing of the given 

virtual topology on a physical topology is 

called Survivable Virtual Topology Routing 

(SVTR). 

The help of experts with proper planning 

and guidance can handle the physical link 

failure issue but logical link failure cannot 

be recovered easily and the fact is that 

physical link failures occurred mostly. We 

propose a scheme to avoid physical link 

failure in the system with physical link 

failure localization by implementing backup 

path strategy. 

 

 

Literature review 

Cédric Ware et.al in [2] Addressed by 

utilizing a go-layer physical impedances 

acknowledgment pervading the network, 

whose components would then be able to be 

reconfigured on the fly to have the option to 

upgrade transmission potential, energy 

successfully, and recovery time. They 

uncover a hindrance cognizant optical 

systems administration testbed, furnished 

with quickly improving from a switch 

disappointment using optical detours. Its 

structure desire at approving novel network 

and directing calculations intended to reduce 

a worldwide expense work that enables you 

to remember every single basic limitation.  

Richard M. Karp et.al in [3] presented a 

colossal class of computational issues 

includes the choice of properties of charts, 

digraphs, whole numbers, varieties of whole 

numbers, limited family units of limited sets, 

Boolean definition and components of other 

countable areas. Through simple encodings 

from such areas into the arrangement of 

expressions over a limited letters in order 

these issues can likewise be changed into 

language consideration issues, and they will 

ask into their computational unpredictability. 

It is sensible to hold up under as a primary 

concern this kind of circumstance palatably 

tackled when a calculation for its goals is 

resolved which ends inside various advances 

limited by methods for a polynomial in the 

length of the info. They demonstrate that a 

huge amount of conventional unsolved 

issues of covering, coordinating, pressing, 

steering, challenge, and sequencing are 

equal, as in either all of them has a 

polynomial-limited calculation or none of 

them does.  

E. Modiano et.al in [4] created calculations 

for survivable steering of an intelligent 

topology. They demonstrated fundamental 

and satisfactory stipulations for a steering to 

be survivable and utilize this condition to 

figure the inconvenience as a whole number 

direct program. They utilized their new 

recipe to course in excess of a couple of 

intelligent topologies over various stand-out 

physical topologies and display this new 
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methodology introduces an a lot bigger level 

of insurance than substitution steering plans, 

for example, most limited heading directing 

and a getting a handle on steering 

calculation.  

Ajay Todimala et.al in [5] considered the 

worry of survivable advanced topology 

directing underneath single hub/SRLG 

(Shared hazard connect workforce) 

disappointment mannequin. They 

demonstrate that the survivable 

computerized topology directing issue 

underneath hub/SRLG calamities is NP-

entirety. They skilled a quickened number 

direct programming (ILP) recipe for figuring 

the survivable steering of a virtual topology 

chart. Regardless, ILP won't be versatile 

when the network size scales different 

several hubs. In this work, they displayed 

sub-courses of diagrams which all the more 

viably mannequin and explicit system and 

for which a survivable directing might be 

effortlessly processed fixing an ILP. They 

strongly registered the survivable directing 

of advanced topologies having a place with 

these sub-courses against hyperlink/SRLG 

disappointments for topologies of estimation 

as much as 24 hubs.  

 

J. Strand et.al in [6] considered three such 

angles, which influence directing: network 

factors that are reconfigurable, yet in 

compelled strategies; transmission 

debilitations, which can make a few courses 

unusable; and decent variety. They reasoned 

that if rising optical innovation is to be 

maximally misused, heterogeneous 

advancements with various steering 

imperatives are surely. Four substitute 

structures for adapting to this consequence 

are perceived and a couple of exchange offs 

between bringing together or appropriating a 

few, points of directing are talked about.  

 

Tachun Lin et.al in [7] presented two 

thoughts: feebly survivable directing and 

firmly survivable steering. They at that point 

gave numerical programming plans to 2 

issues. Circumstance 1 is to structure a 

survivable light way directing that augments 

the legitimate capacity accessible sooner 

than and after a substantial hyperlink 

disappointment. The second obstruction is in 

order to add save abilities to the real 

connects to guarantee course capacity of all 

intelligent hyperlink requests when a 

substantial connection disappointment. The 

systems provided through their segments can 

be utilized to suit different situations likened 

to those including burden adjusting and 

reasonable limit allotment imperatives. They 

finished up with reproductions that assess 

the result utilizing these definitions and 

individuals gotten by method for heuristics 

that alleviate the computational intricacy of 

the scientific programming plans.  

Sing-Ling Lee et.al in [8] proposed an 

effective survivable directing methodology, 

which depends on the strategy of ear-

deterioration, to make secured steering of 

the installed intelligent topology that can 

withstand a physical connection 

disappointment. Their methodology isolates 

the intelligent topology into a few ears and 

limits the light ways of a similar ear are 

steered by utilizing disjoint physical 

connections. To take care of the survivable 

issue is NP-finished and they defined the 

survivable directing issue as an ILP issue 

dependent on the consequences of ear 

deterioration. Furthermore, their 

examinations have demonstrated that the 

arrangement produced from their ILP 

accomplishes the accompanying two 

outcomes: (1) a superior as far as the 

survivable directing and (2) a superior 

execution than past research results for the 

parity of traffic loads.  
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Wayne D. Grover et.al in [9] examined 

whether it is achievable to structure a p-

cycle system with the end goal that the 

arrangement of p-cycles utilized for 

insurance could likewise fill in as a lot of 

flaw limiting m-cycles. The fundamental 

commitment is to demonstrate this can be 

accomplished with a similar limitation 

viability independently structured m-cycle 

arrangements at next to zero additional 

expense.  

Kamal Rahimi Malekshan et.al in [10] 

presents another vitality proficient MAC 

plot for completely associated remote 

systems. Time is separated into guide 

interims and a brief organizer hub oversees 

transmission in each signal interim. The 

proposed plan decreases vitality utilization 

by putting radio interfaces in the rest state 

occasionally and lessening transmission 

impact. Reproduction results demonstrate 

that the proposed plan has lower control 

utilization, higher throughput and lower 

delay than existing force sparing MAC 

conventions. 

 

Krishnaiyan Thulasiraman et.al in [11] 

dissected the various systems for their vigor 

property. Utilizing reproductions, they 

showed that notwithstanding when a 

calculation can't be ensured to give 

survivability against numerous 

disappointments, its heartiness could be 

exceptionally high. The work likewise gives 

a premise to the structure of survivability 

mapping calculations when unique classes of 

disappointments, for example, SRLG 

disappointments are to be ensured against.  

 

 

 

 

Proposed work 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1: proposed methodology 

We propose a scheme to avoid physical link 

failure in the system with physical link 

failure localization by implementing backup 

path strategy. The simulation tool used for 

experiment is MATLAB R2013B.10 nodes 

are deployed in 400*400 area randomly. The 

simulation done in MATLAB works to 

demonstrate the scenario of a physical link 

failure, which is bound to happen in the 

networks with high load. More simulation 

some nodes are plotted which do have the 

properties of location and distance. In case 

of a physical link, failure an alternate 

solution has to be found. We in this as study 

as proposed are offering to have a solution 

to transfer the communication to nearest 

alternate path which is said to be used only 

in case of physical link failure. The 
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communication is transferred to the nearest 

alternate path. There are several alternate 

paths in our simulation but the nearest and 

most convenient is used for good efficiency. 

There no. can vary according to the need of 

the network. 

Experimental results 

 

Fig. 1: Energy Left 

Energy Left (milijoules) is shown in Figure 

2 proposed Backup Path Strategy (BPS) 

technique and existing Heuristic Approach 

(HA). Figure 2 shows Energy Left for BPS 

is 871.3milijoules whereas Energy Left for 

HA is 742.6milijoules after the successful 

completion of 100 rounds of 

communication. 

 

 

 

 

 

 

 

Fig. 3: Network Lifetime 

Network Lifetime (in rounds) is shown in 

Figure 3 for proposed Backup Path Strategy 

(BPS) technique and existing Heuristic 

Approach (HA). The Figure 3 shows 

Network Lifetime for proposed BPS is 769 

rounds whereas Network Lifetime for 

existing HA is 385 rounds. 

 

Fig. 4: Throughput 

Throughput (No. of Packets transfer per 

Second) is shown in Figure 4 proposed 

Backup Path Strategy (BPS) technique and 

existing Heuristic Approach (HA). Figure 4 

shows throughput for proposed BPS is 2574 

Packets per Second whereas Throughput for 

existing HA is 1287 Packets per Second. 

Conclusion 

In most applications, optical fiber must be 

protected from the environment using a 

variety of different cabling types based on 

the type of environment in which the fiber 

will be used. Cabling provides the fiber with 

protection from the elements, added tensile 

strength for pulling, rigidity for bending, and 

durability. In general, fiber optic cable can 

be separated into two types: indoor and 

outdoor. Fiber optics is affordable today, as 

electronics prices fall and optical cable 

pricing remains low. In many cases, fiber 

solutions are less costly than copper. As 

bandwidth demands increase rapidly with 

technological advances, fiber will continue 

to play a vital role in the long-term success 

of telecommunication. Even after the use of 

several measures, the physical link failure 

can happen with most of the networks. We 

in the work presented in this report had 

proposed a solution of transferring the 

communication to the alternate nearest link. 

We implement the scenario in MATLAB. In 
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the results, we found that our proposed 

solution brought better results when checked 

in terms of Energy left, Network lifetime, 

and throughput. Future scope of this study 

can be to implement the link recovery 

mechanism permanently instead of having a 

temporary communication shift. 
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