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Abstract: Due to distributed administration, 
large geographic coverage and expensive resource 
cost, communication networks are one of the most 
vulnerable parts in the current information 
infrastructure. They are the product of reactive 
evaluation to demand. Recent advances in fiber 
transmission and switching/routing techniques 
have dramatically increased the communication 
capacity of links. The exclusive growth of the 
internet  and the  convergence  of  opt ical 
communication and the data networking have 
jump started several emerging multihop optical 
networking technologies. This paper focuses on 
sphere capacity design and the network 
restoration techniques to mitigate the impact of 
fai lures and attacks,  providing network 
survivability for the next generation internet.
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Introduction: The next generation internet will 
provide quality of service (QoS) subject to single 
point failure/attacks. It is a scenario which includes 
multiple interconnected networks with different 
technologies and multi vendor equipment for both 
the wire and wireless infrastructure. Its main focus 
is on
▪Working bandwidth calculation
▪Restoration bandwidth calculation

Fig1: Optimization process calculation

Working bandwidth calculation:
All paths (cost, A, n)
{
for i: =1 to n do
for j: =1 to n do
A[i, j] = cost[i, j];
for k: = 1 to n do
for i: = 1 to n do
for j: = 1 to n do
A [Ij]: = min ( A[i, j], A[i, k] + A[k, j]);
}

Fig2: Working bandwidth calculation

Survivable techniques implementation:
A novel can simple sphere provision matrix method 
was developed to implement the sphere capacity 
sharing operation. Its advantage is its application in 
aggregating information for the backup path 
routing. Its further advantage is successive 
survivable routing (SSR) and estimates the optimal 
sphere capacity allocation solution. It allows 
distributed line competition.

Evaluation of the multiprotocol labeling switching 
is an important method in order to evaluate the 
survivability techniques is as follows: such as

Start

Network layer 

Stop

Traffic aggregation

Routing 

Network 

Start

Stop

Number of Users & Paths

Network Architecture

Restoration Path

Does 
Path fail 
Occur?

Yes

No

	INTERNATIONAL	JOURNAL	&	MAGAZINE	OF	ENGINEERING,	TECHNOLOGY,	MANAGEMENT	AND	RESEARCH
A Monthly Peer Reviewed Open Access International e-Journal  	

JANUARY	2014																										http://www.yuvaengineers.com/Journal/																																										 																																																																																					Page	7	

ISSN No: 2348-4845



Volume No: 1(2014), Issue No: 1(January)

1. Hop count architecture:
       i. Single hop architecture
       ii. Multi hop architecture
2. Path metric
3. Resource
4. Share risk link group
5. Include node(s)
6. Exclude node(s)
7. Priority

Its further evaluation is:
1. Network management
2. Common collection management

A consolidated network management 
system Methods:
In single hop architecture:
   a). Link sequence (LS)
   b). Link distance (LD)
   c). Link connectivity (LC)
   d). Digital cross connectivity factor (DCSF)
In multi hop architecture:
   a). Link connectivity (LC)
   b). Network connectivity (NC)
   c). Demand connectivity (DC)
   d). Link utilization factor (LUF)
   e). Restoration factor (RF)
   f). Digital cross connectivity factor (DCSF)

Results: 

Table 1
Traffic requirements between node pairs 
and optical network connectivity table:

Table 2

Determination optical cross connectivity 

pattern

Conclusions:
Survivability has become a very important issue in 
optical networks. The significant is due to more 
efficient architectures in which network elements 
with all layers have full information about all other 
network elements are the most viable options for 
future network architecture. It provides several 
fundamental building blocks for self configuring 
survivable multi network architecture in a quality of 
service (QoS) enabled environment.
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Span # Link # Link(s)

1 1 (1,2)

2 2 (1,3)

3 3 (1,4)

4 4 (1,5)

Criterion Value

Link connectivity N×N

Network 
connectivity

N×N

Demand 
connectivity

N

DCS Factor (DCSF) 80

Mixed span layout (link sequence)

Link utilization and 
restoration factor

(Maximum 
allowable link 
flow)/(maximum 
allowable link flow)
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