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Abstract 
 
Rapidly increasing volume of traffic carried by the Internet together with imposing requirements for reliability, quality of service (QoS) and 
manageability, force the network technology designers to come up with new approaches and solutions. As the Internet moves towards an IP 
over WDM model, existing means of network engineering to provide assured bandwidth, quality of service and fault tolerance should be 
substituted. Multiprotocol label Switching (MPLS) has emerged as a technology that can provide many of the functionalities now associated 
with ATM and/or SONET / SDH without incurring much of the overhead. 
MPLS appears to be a suitable place to provide fault tolerance. It is the lowest layer with the knowledge of the entire network topology as 
well as a point with the necessary traffic engineering capabilities. MPLS recovery mechanisms are applying in data communication network 
because they can guarantee fast restoration and high QoS assurance. Their main advantages is that their backup paths are established in 
advance, before a failure event takes place. Most researches on the establishment of primary and backup paths have focused on minimizing 
the added capacity required by the backup paths in the network. In this paper several back up paths are considered for a primary path. When 
fault occurs, regarding to remain bandwith of backup paths, the traffic of  primary path is splitted over the backup paths using neural 
network(NN). Ultimately the performance comparision between CBR(case-based reasoning) and NN is presented. 
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1. Introduction 
 
Much research attention has been focused on QoS routing. 
However, the problem of dynamically routing QoS 
guaranteed paths with restoration has not been studied 
extensively. This problem is motivated by emerging trends in 
backbone and transport networks toward fast dynamic 
provisioning of restorable bandwidth-guaranteed paths. In 
MPLS [1], Packets are encapsulate at ingress points with 
labels that are then used to forward the packets along LSPs. 
These LSPs can be thought of as virtual traffic trunks that 
carry flow aggregates generated by classifying the packets 
arriving at the edge or ingress routers of a MPLS network 
into “forwarding equivalence classes” [1,2]. 

This classification into flow aggregates combined with 
explicit routing of bandwidth-guaranteed LSPs, enables 
service providers to traffic engineer their networks [3] and to 

dynamically provision bandwidth-guaranteed paths [19]. 
Recently, proposals have been made to incorporate 
restoration mechanisms in MPLS [4, 5, 6]. These restoration 
mechanisms allow the set up of backup Paths, onto which 
traffic can be quickly redirected up on failure detection. 

There is a large body of literature dealing with network 
planning scheme for routing restorable LSPs. These 
centralized schemes typically assume that all the LSP 
requests are available at the time of route computation is too 
restrictive. We assume that requests for LSP set up arrive one 
at time. Each request has an ingress node, an egress node, 
and an associated bandwidth. The objective of the routing 
algorithm is to compute an active path and back up paths for 
every request. This scheme of computing the back up path at 
the time of LSP setup is referred to as the precomputed 
restoration path approach. This is different from the 
restoration approach where the backup path is determined at 
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the time of failure. Such a restoration scheme suffers from 
two major problems.  

The first is that the restoration time increases 
significantly since the restoration path has to be computed at 
the point of failure. Further, since the backup bandwidth is 
not reserved a head of time, there may not be sufficient 
bandwidth to route the backup path at the time of failure. 
Therefore, in our model, we assume that the active and the 
backup paths are computed at the time of LSP initiation and 
if sufficient bandwidth is not available to setup either the 
active path or the backup path, then the LSP set up request is 
rejected. The rest of the paper is organized as follows. 
Section 2 gives a brief background on the restoration 
mechanisms. Section 3  describes the proposed algorithm. 
Section 4 provides the experimental results. Section 5 
compares the proposed approaches with other schemes and 
section 6 concludes the paper. 
 

2. Background 
 
Two different techniques for local protection in MPLS 
networks have been proposed [7]. The one-to-one backup 
technique [8,9] creates bypass LSPs for each protected 
service carrying LSP,at each potential point (Link or node) of 
local repair. The facility backup technique[10]creates a 
bypass tunnel to protect a potential failure point  (link or 
node) , such that by taking advantage of the MPLS label 
stacking mechanism, a collection of LSPs with similar 
backup constraints can be jointly rerouted, over a single 
bypass tunnel. In general, the one to one backup technique 
does not scale very well with the number of supported 
protected LSPs, since the number of bypass tunnels can 
quickly become very large, not to mention the enormous load 
on signaling and routing to support these extra tunnels. In 
addition, for implementing the one-to-one backup technique, 
either extensive routing extensions are needed to propagate 
the set of bypass LSPs and their attribute information, 
resulting in heavy load on the control plane, or the amount of 
achievable sharing of protection capacity is sacrificed, by 
limiting the amount of state that is propagated in the routing 
updates [8], thus requiring large amounts of spare capacity 
for protection. 

In general the protection scheme for MPLS networks can 
be classified [9,10], based on whether the protection is local 
(link based) or end-to-end (path based), and whether the 
backup resources are dedicated or shared. Fast or local 
reroute mechanisms, outlined earlier, are instances of link 
based protection. In path based protection, the entire primary 
service carrying path is backed up by alternate protection 
paths, such that any failure on the primary path results in its 
traffic getting rerouted over its protection paths. In path 
based protection the reroute is done by the end nodes of the 
path. Compared to link based protection, recovery may be 
slower in path based protection schemes, partly because 
failure information has to reach the end nodes before 
restoration can be initiated, and partly because even a failure 
of a single link may effect primary paths of many different 
ingress egress pairs, all of which may initiate path protection 
in parallel, resulting in high signaling loads and contention 
for common resources and crank backs. The protection 
scheme can be further classified as being pre-planned (e . g . 
SONET) or even driven (dynamic). The later involves 

computing bypass routes and reserving protection bandwidth 
at the time when the working path is provisioned. 

These schemes rely on heavy signaling to maintain the 
reservation and to effect the rerouting on the failure of a link. 
These scheme although very efficient in lowering the over 
build tend to have longer restoration times. Note that our 
scheme is based on pre-planning with the only dynamic 
component coming from topology changes due to which 
some protection capacities and bypass tunnels may need to 
be re-provisioned. For pre-planned facility based fast reroute, 
the main approaches are through the use of rings in mesh 
topology. Once the set of rings are identified then pre-
planned protection schemes as in SONET are employed. In 
some of these approaches the network is designed in term of 
rings [11] or by partially using rings [12]. Thus, these 
schemes are only applicable to constrained topologies. Some 
of the other protection schemes provide protection by 
embedding rings in a mesh based topology. In these schemes 
each link is covered by a cycle leading to a cycle cover for 
the network [12]. Each of these cycles is provisioned with 
enough protection capacity to cover the link that belong to it. 
On the failure of the link the working traffic is rerouted over 
the protection capacities in the surviving links of the 
covering cycle. These are two drawbacks of this problem: 
one the over build can be significant and second it is hard to 
find the smallest cycle cover of a given network [13]. An 
improvement to these schemes are those based on the notion 
of p-cycle [14]. 

Here the main idea is that a cycle can be used to protect 
not just the links on the cycle but also the chords of the 
cycle, thus showing that far fewer rings maybe sufficient for 
providing full protection. An algorithm to minimize the total 
spare capacity, based on solving an integer program over all 
possible cycles is given in [14]. To the best of our knowledge 
no fast approximation algorithms for this problem are 
known. An alternative to cycle covers, intended to overcome 
the difficulty of finding good covers, is to cover every link in 
a network with exactly two cycles [15]. Non-ring based 
approaches to link restoration on mesh networks is 
generalized look-back [16,17], where the main idea is to 
select a digraph, called the primary, such that the conjugate 
digraph, called the secondary , can be used to carry  backup 
traffic for any link failure in the primary. [18] considers the 
problem of finding the minimum cost augmentation of a 
given primary network, so that the resulting network is 
capable of supporting link protection under single link 
failures, for a given set of links. [25] consider LSP partial 
spatial protection for connections with various protection 
grades in MPLS over WDM networks that develops a 
formulation for this problem. 
 

3. Proposed Approach 
 

3.1. Problem Definition 
 
This paper proposes an efficient rerouting mechanism to 
establish a LSP along the least-cost recovery paths of all 
possible alternative paths that can be found on a working 
paths. Reservation of spare bandwidth on a backup path 
causes an additional cost and also degrades network 
efficiency [22]. Shared backup path protection is one of the 
most commonly adopted approaches in current 
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communication carriers for achieving 100 percent 
restorability in the single failure scenario and has caught 
extensive interest from both industry and the academia[26]. 
The method for splitting the traffic of faulty LSP, in our 
approach, is based on the idea that no band-width should be 
Pre-reserved on the Pre-assigned protection LSPs[23].MPLS 
fast reroute achieves rapid restoration by computing and 
signaling backup label switched path tunnels in advance and 
re-directing traffic as close to failure point as possible[24]. 

This is because the same band-width may at the same 
time be requested by other demands, thus leading to an 
occasional conflicts. Suppose that N is the number of pre-
assigned LSPs for the traffic flow of a faulty LSP. Our 
approach has nothing to do with backup LSPs selection. 
Selecting backup LSPs is done during connection setup time 
at network management interface level. In our distributed 
approaches, backup LSPs will be pre-established before a 
fault occurs. This approach has several advantages: no 
topology information is necessary, the condition of backup 
LSPs are discovered when they are needed; and no additional 
work is necessary in the absence of failures. Unfortunately, 
the flooding mechanism can involve many messages and 
substantial delays to discover the best LSPs. 

 Dynamic searching is unnecessary if a dynamic           
link-state routing protocol such as OSPF (open shortest path 
first) is being used to distribute link-state information 
globally. In that case, each LSR will be able to store 
complete network topology and status information, and 
therefore make a consistent selection of optimal backup 
LSPs. Compared to dynamic searching, the number of 
messages and delay can both be reduced by pre-establishing 
backup LSPs before it is needed, at the same time that the 
active LSP is established. The approach is to prepare the 
backup LSPs as much as possible before it is needed, so that 
minimum work must be done when a fault occurs (figure 1). 
Backup LSPs are selected and the routing tables are 
configured with the backup LSPs information (including 
label assignments). Although the backup LSPs are pre-
established, band width does not necessarily have to be 
reserved along the backup LSPs. 

Reserved backup resources will ensure that failed FECs 
(Forwarding Equivalence classes) can be certainly restored, 
but may unnecessarily restrict the admissible traffic load. For 
better efficiency, we will use only distributed approaches 
where the backup LSPs are pre-established but backup 
bandwidth is not reserved. Hence, there will be a possibility 
that the pre-selected backup LSPs will be inadequate at the 
time when it is needed, in which case more alternative LSPs 
will have to be found. The traffic of the faulty LSP is shown 
by a (t), and the percentage of the traffic forwarded into the   

i-th alternative path is represented by i  , where we have  





N

i
i

1
1

. 

So the new flow in the i-th LSP will be )()(. tbta ii  , 

where )(tbi  is the ongoing traffic of the i-th LSP before the 
breakdown. The objective would be to solve the following 
problem.  

Subject to: 
 

i i i.a b c ,i 1,..., N                                   (1) 

 
QoS is satisfied for all i                                (2) 

…
 

…
 

…
 

 
 

Figure 1. abc is the faulty LSP and cabi  is the Pre-assigned 
Protection LSP 

 
Where constraint (1) is the LSP capacity constraint and is 

for stability, while constraint (2) is the QoS constraint, where 
),...,( 1 N  is vector of all resource assignments, and h is the 

set of all points located on the hyper plane 




N

i
i

1
1

, and 

positive quadrants, namely
}1,,...,1,0|{

1


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N

i
ii Nih 

 
where, a and ib  are the mean rate of the broken LSP and the 

i-th alternative path, and ic  is the capacity of the i-th LSP. If 
constraint (1) is violated, the system will be unstable and the 
corresponding queue size will grow to infinity. 

Constraint (2) is to guarantee a certain level of desirable 
QoS for users. If the problem has not any solution by the 
mentioned conditions we allow the faulty LSP to be totally 
disconnected and discard its traffics. Here, we use some kind 
of priority so the traffics with higher priority will get a better 
chance to be served on a link break down. The lower priority 
either should wait in the boundary of the network or totally 
be refused to access to the network. 

In this case, if we have to let some traffic be thrown 
away, h is then to be redefined as  

}1,,...,1,0|{
1




N

i
ii Nih 

. 
 

3.2. The Proposed Approach Based on CBR 
 
Case-based reasoning try to make use of past experience 
during problem solving. CBR deploy case bases of 
previously solved problems to tackle new problems. When a 
new problem is encountered, it is used as a probe to retrieve 
a similar problem case from the case base. The soloution for 
this case is then modified or adapted to fit the target problem. 
CBR can also learn by storing the results of a successful 
problem-solving episode in its case base to be used in the 
future [20]. 

The cases are associated with qualitative and quantitative  
parameters, called features or attributes , and their values 
which is gathered in a situation as shown in figure 2. 

The CBR algorithm determines the similarity between 
cases based on the similarity between the two cases’ features. 
The following are common methods to calculate local 
similarity: 
 

 
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baSimNumeric
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,


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 
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
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ba


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Figure 2. The case structure 
 

Where card is the cardinality (Size) of the set, rang is the 
absolute value of difference between the upper and lower 
boundary of the set and h is the high (number of levels) of 
taxonomy tree. The two common similarity functions which 
is usually used to as numeric distance can be defined in 
following: 

For two  -dimensional data objects 1( ixi  , 2ix ,…, ipx )  

and 1( jxj 
, 2jx

,…, )jpx , the two common similarity 
functions which is usually used to as numeric similarity 
function can be defined in following:  
 

1- Euclidian Distance Function 
22

22
2

11 |...||||),( jpipjiji xxxxxxjiSim 
                                                                            

 
2- Manhatan Distance Function 

||...||||),( 2211 jpipjiji xxxxxxjiSim 
 

 
When using the Euclidian distance function to compare 

distances, it is not necessary to calculate the square root 
because in our approach, the attributes of the cases are LSP’s 
traffic rate and because the distances are always positive 
numbers and as such, for two distances,   

 
121 ,, ddd > 2d 1d > 2d  

Also because of more computational cost of Euclidian 
in contrast to manhatan   

similarity functions, it is preferable using the second one 
as describes in (3). With respect to why Manhatan can work 
better than Euclidean, both functions were run and the 
following results were obtained: a: Computational time 
consumption for Manhatan distance function is equal to 
1.474 s  , b : Computational time consumption for Euclidean 
distance function is equal to 2.014 s . Therefore Manhatan 
distance function seems to be better choice. In our approach, 
the following similarity function is used to retrieve the 
similar cases [27,28]. 
 

i  i , i = ||max

||

ii

ii







                                                   (3) 
1),(0  iii   

 

Where i , i  respectively stand for values of attribute in 
the retrieved case’s situation (figure2) and the same attribute 
for the new problem. 

Figures 2 illustrate an example of an on-line situation 
together with its similar cases, and the procedure essential to 
retrieval. 

The system solves new problems as follows: first the user 
request is presented to the system as the input information. 
The system then retrieves the most similar cases from the 
case library, and tries to adapt the corresponding solutions 
such that it could best fit the ongoing situation through 
compositional adaptation. Since many cases at the same time 
can be similar to the user request, and through this way, the 
possibility will exist to combine the corresponding solutions 
in an efficient way yielding the final solution. In 
compositional adaptation, solutions from multiple cases are 
combined to produce a new composite solution [29]. In the 
following a framework for similarity assessment is proposed. 
It assumes that cases are described by sets of attribute and 
that the similarity of different attributes is measured 
independently. The similarity between two objects is 
measured as a weighted sum of the similarity with respect to 
their attributes. To be able to do that a weight and a distance 
measure has to be provided for each attribute. More formally: 

Let,  nooO ,....1  be the set of cases whose similarity has 
to be assessed. 

o .att: returns the value of attribute att for case o E O  i  

denotes the distance function of the i-th attribute, iw  denotes 
the weight for the i-th attribute. Based on these definitions, 

the similarity    between two cases 1o  and  2o   is computed 
as follows: 
 

  
m m

1 2 i i 1 i 2 i i
i 1 i 1

o ,o w 1 o .att ,o .att / w
 

             (4) 

 
Where m is the number of attributes in a case as shown in 

the situation field in figure 2,  ii attoatto .,. 21  are the ith features 
of the input case problem and the retrieved case respectively. 

iw  is the weight for the ith feature, the higher value of jw
, 

the more important the feature is. The higher the similarity 
score, the more similar two cases are. After ranking all cases 
in the case base by the similarity between each case and the 
new ongoing case, the cases that has the high similarity with 
the ongoing case, will be returned to reuse process. As more 
cases are added to the case library, the similarity computation 
and the resulting case ranking should become more accurate. 
The compositional adaptation in our approach is performed 
through averaging the transformed values of each attribute in 
the solutions of retrieved cases. The transformed value of an 
attribute (the   i-th attribute in a solution) is determined 
through following expression as discussed in[23] : 
 

L

i j
j 1

i L

j
j 1





 
 






                                          (5)  
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Where j and i  stand for number of cases retrieved, and 

number of pre-assigned LSPs respectively and i  is 
evaluated in the process of generating training /test set as 
following: 
 

i
i n

i
i 1

spareT
a.

spareT


 


                            (6) 

 
Where n=6 and spare Ti is the spare allocated  capacity 

for the i-th  pre-assigned LSP. 
As it is observed in figure 2(n=7), the main abc LSP is 

protected by seven pre-assigned backup LSPs; 
cabcab 71 ,..., ,where in formula (1), for abc LSP, m varies 

between 1000&1500 packet/second and the maximum 

capacity for each ab i c LSP is mentioned in Table 1. 
 

Table 1. Pre-Assigned LSP Capacity (Racket/sec) 
 

LSP 
name 

ab1c ab2c ab3c ab4c ab5c ab6c ab7c 

Capacity 500 600 700 800 900 1000 1100 

 
All LSRs have exponential service time distribution with 

service rate of 3500 packet/second. 
 

4. Experimental Results 
 

4.1. Experimental Result Using CBR 
 
For evaluating the CBR performance in the traffic 
decomposition on the basis of preserving the service quality, 
first of all, solve 4700 problems with 250 case number in 
library case. In the second step 4450 problems with 500 case 
number are solved and in this order, the number of problems 
are reduced and the number of cases in the case library are 
increased. 

The performance is calculated according to: 
 

Re tain case #
performance

Testset #
                         (7) 

 
Where the retain case # is equal to the number of 

problems, having successful solutions,  and satisfying 
conditions 1, 2 and it is finally saved as suitable cases in the 

case library. Figure 3 shows that with 5 backup LSPs cabi  
(i=1,…,5) and 4250 samples in the case library,                   
the performance curve reaches its saturational characteristic 
point. Figure 4 shows the same feature with 6 backup      

LSPs cabi  (i=1,…,6) and 3500 samples in the case       
library. 

In figure 5, we have 7 backup LSPs and 2900 samples in 
the case library. The performance curve reaches its 
saturational characteristic point. The number of cases 
existing in the saturational points is the number of sufficient 
samples in the case library using as data base in CBR for 
decision making of problem solving. 

 
 

 

 

 
 
Figure 3. Performance evaluation with 5 backup LSPs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Performance evaluation with 6 backup LSP 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Performance evaluation with 7 backup LSPs 
 

4.2. Experimental Result Using Neural 
Network 
 
Several global neural network architecture have been 
developed over the last few decades, including the multilayer 
perception (MLP), the case code correlation network, and the 
radial basis function (RBF) network. Since the MLP has 
emerged as the most successful network[30], we limit our 
attention to MLP alone. MLPs have several significant 
advantages over conventional approximations.  

Multilayer feed-forward networks consist of units 
arranged in layers with only forward connections to units in 
subsequent layers. The connections have weights associated 
with them. Each signal traveling along the link is multiplied 
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by the connection weight. The first layer is the input layer, 
which contains the case situation, and the input units 
distribute the inputs to units in subsequent layers. In the 
following layer, each unit sums its inputs and adds a bias or 
threshold term to the sum and non linearly transforms the 
sum to produce an output. 

This nonlinear transformation is called the activation 
function of the unit. The out put layer units often have linear 
activations[21]. The layers sandwiched between the input 
layer and out put layer are called hidden layers, and units in 
hidden layers are called hidden units. The training data set 

consists of N  training patterns 
  pp tx ,

, where P is the 
pattern number which in our approach is equal to 4000 and 
are executed off line in our simulation model.  

The inputted vector px
and desired out put vector pt

 have 
dimensions N and M, respectively. As shown in figure ٢, 
inputted vector and output vector are situation and solution 
case structure parts respectively with defined values N=7    
and M=6. 

PY is the network out put vector for the path pattern. The 
thresholds are handled by augmenting the input vector with 

an element
 1Nxp and setting it equal to one. For the jth 

hidden unit, the net input 
 jnet p  and the out put activation  

 jo p for the path training pattern are: 
  

     
N 1

p p n
i 1

net j i, j .x i ,1 j N




                 (8) 

 

    p po j f net j                (9) 

 
Where w ),( ji  denotes the weight connecting the ith input 

unit to the jth hidden unit. For MLP network, a typical 

activation function f  is the Sigmond f
    jnetp

pe
jnet 


1

1

. 
For trigonometric networks, the activations are Sines and 

Cosines. The  thK out put for the thP  training Pattern is  PKY  
and is given by 
 

       
hNN 1

PK io p ho p
i 1 j 1

Y w k,i .x i w k, j .o j


 

            (10) 

 MK 1  
 

Where  iKwio ,  denotes the output weight connecting the 
ith input unit to the Kth output unit and  how  (k,j) denotes the 
out put weight connecting the jth hidden unit to the out put 

time unite. The mapping error for the thP pattern is: 
 


M

P PK PK
K 1

2Y ]E t


                                      (11) 

 

Where PKt  denotes the thK element of the Pth desired out 
put vector. In order to train neural network in batch mode, 
the mapping error for the Kth    out put unit is defined as 
 

 
N

2
PK PK

P 1

Y
1

E K [t ] .
N





                       (12) 

The overall performance of MLP neural network, 
measured as mean square error (MSE), can be written as 
 

 
NM

P
K 1 P 1

1
E E K E .

N



 

                     (13) 

 
After training process, 950 problem as an inputted vector 

was tested with MLP through variable number of hidden 
layers. A variety of MLPs with different numbers of layers 
were activated where performances are shown in figure 6 . 
As can be seen from the figure, the performance gets better 
and better as the number of layers is increased until it is 
almost 5, where performance is at its peak. However, even 
under this circumstance the performance is still lower than 
what can be achieved using CBR.  

This is because the very patterns (4000 pattern) needed to 
train the neural network is still relatively low due to the fact 
that a huge number of faults may occur in the communication 
network. We can therefore conclude that in such 
circumstance CBR can function better due to its ability to 
utilize compositional adaptation of solutions pertaining to 
similar cases. 

 

 
 

Figure 6. Performance evaluation using MLP 
 

5. Comparison  
 
Haskin and Makam have proposed a restoration scheme 
applied for MPLS network(figures 7,8) [3,17]. According to 
previous categorization of restoration scheme, they use a pre-
assigned backup path restoration scheme. Haskin’s scheme 
has some advantage of having a simple architecture, but it 
has the shortcoming of wasting network resources and crank 
back thus always occurs. Ingress LSR must have a          
large-capacity buffer to queue newly incoming traffics until 
the reverse LSP traffic flows are restored. There are two 
basic models for path recovery: rerouting and protection 
switching. Rerouting is a model that establishes a recovery 
path after a failure  on its working path. Protection switching 
is a model that establishes a recovery path prior to any failure 
on the working path. According to how the repairs are 
affected upon the occuraence of a failure on the working 
path, there are two ways: global repair and local repair as 
shown in figure 9. In global repair, protection is always 
activated on end-to-end basis, irrespective of where a failure 
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occurs. But in local repair, protection is activated by each 
LSR that has detected a failure. Rerouting model is very 
good in resource utilization. But it has the disadvantage that 
requires longer times or even fails in establishing a recovery 
path. Because of the problem, most of the existing schemes 
based on rerouting model considers local repair. The intent of 
local repair is to protect against a single link fault. So those 
schemes has the disadvantage of difficulty in handling node 
failures or concurrent node faults. This is why popular 
approach in MPLS fault recovery is global repair, which is 
used to protect against any link or node fault on entire path or 
on a segment of a path. In global repair,protection switching 
is the preferred approach because the setup overhead and 
delay may be greater disadvantages when longer alternative 
paths are sought. So almost every existing schemes based on 
global repair adopts protection switching. However, those 
schemes have some difficulty in solving problem such as 
resource utilization and both working and recovery path 
failure. Our scheme proposes an efficient rerouting 
mechanism to establish a LSP along the least-cost recovery 
paths of all possible alternative paths that can be found on a 
working paths. Table 2 compares the 3 restoration schemes. 
 

 
 

Figure 7. Haskin’s scheme 
 

 
 

Figure 8. Makam’s scheme 
 

 
 

Figure 9. Global repair vs. local repair 

Table 2. Performance Evaluation and Comparision of Each 
MPLS  Recovery Scheme 
 

Comparision Haskin Makam 
Proposed 
scheme 

Recovery model 
Protection 
switching 

Protection 
switching 

Rerouting 

Recovery 
support 

End-to-end End-to-end End-to-end 

Packet loss Good Bad Good 
Reordering of 
packets 

Bad Good Good 

Resource 
utilization 

Bad Normal Good 

Failure on both 
working and 
recovery path 

Not support Not support Support 

Bandwidth 
reservation 

No Yes Yes 

Set up 
alternative LSP  

Yes Yes Yes 

 

6. Conclusion Remarks 
 
In mission critical MPLS networks, it is very important to 
quickly reroute traffic around a failure or congestion in a 
LSP. This paper proposed a rerouting scheme using the least 
cost based recovery path, which can increase resource 
utilization, established a recovery path relatively fast support 
all failures types such as link failure, node failures, failures 
on both a working path and its recovery path, and concurrent 
faults.  

Disadvantage of the MLP relative to conventional 
approximations include its long training time and its 
sensitivity to initial weight values. In addition using MLP 
have the following problems:   

1- MLP training algorithms are excessively time -
consuming  and do not always converge. 

2- MLP training error Vs. network topology is unknown. 
Selecting the topology for a single hidden layer MLP is 

reduced to choosing the correct number of hidden units N n . 
If the MLP does not have enough hidden units, it is not 
sufficiently complex to solve the function approximation 
problem and it underfits the data, producing excessive error 
at the outputs. MLP testing error is difficult to predict from 
training data. Determining the optimal amount of training for 
an MLP is difficult. A common solution to this problem 
involves stopping the training when the validation error starts 
to increase. However, this approach does not guarantee that 
optimal performance on a test set has been reached. 

MPLS is a switching technology that presents advantages 
of traffic engineering and QoS support on IP networks. In 
this context, engineering of MPLS networks for efficient use 
of resource is a critical problem. A comparison was made 
between the performance evaluations provided by the neural 
networks and CBR. We show that by carefully distributing 
the traffic load of working LSP over network resources of 
back up LSPs, using CBR, performs better QoS guarantee of 
faulty working LSP than neural network. 
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