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Abstract
The performance of an interconnection network is deeply 
influenced by certain properties of the routing algorithm which 
are being used. This paper deals with the study of the routing 
algorithms proposed and survivability in literature for optical 
networks. This paper gives the brief literature review on the topic 
and concluded with some of the work which can be done in this 
area. Minimal routing algorithms always route messages through 
the shortest path to their destination while non-minimal routing 
algorithms do not necessarily do so. Survivability of a network 
refers to a network’s capability to provide continuous service in 
the presence of failures. 
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I. Introduction
A Routing algorithm establishes the paths that messages must 
follow to reach their destination. The performance of anetwork 
is influenced by certain properties of the routing algorithm used. 
Among these properties, two are of greater importance, deadlock 
and live-lock freedom and adaptivity. Adaptivity is the ability of a 
routing algorithm to route packets through alternative paths in the 
presence of contention or faulty components. This is opposed to 
deterministic routing in which a message, originating at a specific 
source node, is always routed through the same path to reach a 
specific destination [4]. 
Minimal routing algorithms always route messages through the 
shortest path to their destination while non-minimal routing 
algorithms do not necessarily do so. Deterministic routing forcing 
messages to visit the virtual channels in a strict order [6]. This 
form of routing is unable to adapt to conditions such as congestion 
or failure. Dimension-order routing is a typical example of 
deterministic routing where messages visit network dimensions 
in a pre-defined order. However, if any channel along the path 
happens to be heavily loaded, the message will experience a large 
delay and if any channel along the path is faulty the message will 
not be delivered at all. This is while other minimal paths may 
exist through which the message can be routed without excessive 
delay. 
Adaptive routing usually has the ability to provide better 
performance which is less sensitive to the communication 
pattern [15] and paths can be chosen according to the degree 
of channel congestion at the node where the routing decision is 
being taken. 
Survivability of a network refers to a network’s capability to 
provide continuous service in the presence of failures. In a WDM 
network, as a single channel may be carrying tens of gigabits of 
data per second, a single failure would cause a huge amount of 
service disruption to a large number of users. Design of survivable 
optical networks has therefore attracted the attention of the research 
community. The basic types of failures in the network can be 
categorized as either link or node failures. Link failure usually 
occurs because of cable cuts, while a nodes failure occurs because 

of equipment failure at network nodes. Besides, channel failures are 
also possible in WDM networks. A channel failure is usually caused 
by the failure of transmitting and/or receiving equipment operating 
on that channel (wavelength). The restoration schemes differs in 
there assumption about the functionality of cross-connects, traffic 
demand, performance metric, and network control. Survivability 
paradigms are classified based on their re-routing methodology 
as path/link based, execution mechanisms as centralized or 
distributed, by their computation timing as pre-computed/real 
time, and their capacity sharing as dedicated/shared[2]. There are 
two commonly used protection schemes: shared path protection 
and dedicated path protection. In case of shared path protection, 
spare capacity is shared among different protection paths, while 
in dedicated path protection, the spare capacity is dedicated to 
individual protection paths. Shared path protection, although more 
difficult to implement, have been proven to be more capacity 
efficient than dedicated path protection. Survivability of a network 
refers to a network’s capability to provide continuous service in 
the presence of failures. In a WDM network, as a single channel 
may be carrying tens of gigabits of data per second, a single 
failure would cause a huge amount of service disruption to a 
large number of users. Design of survivable WDM networks has 
therefore attracted the attention of the research community. The 
basic types of failures in the network can be categorized as either 
link or node failures. Link failure usually occurs because of cable 
cuts, while a nodes failure occurs because of equipment failure 
at network nodes. Besides, channel failures are also possible 
in WDM networks. A channel failure is usually caused by the 
failure of transmitting and/or receiving equipment operating on 
that channel (wavelength). The restoration schemes differs in 
there assumption about the functionality of cross-connects, traffic 
demand, performance metric, and network control. Survivability 
paradigms are classified based on their re-routing methodology as 
path/link based, execution mechanisms as centralized/distributed, 
by their computation timing as precomputed/real time, and their 
capacity sharing as dedicated/shared. There are two commonly 
used protection schemes: shared path protection and dedicated 
path protection. In case of shared path protection, spare capacity 
is shared among different protection paths, while in dedicated 
path protection, the spare capacity is dedicated to individual 
protection paths. Shared path protection, although more difficult 
to implement, have been proven to be more capacity efficient than 
dedicated path protection [9].

II. Routing Algorithms and Survivability in Optical 
Networks
Y.Younghwanet. al. [14], presented four adaptive routing 
algorithms which favour paths with near-maximum number of 
available wavelengths between two nodes, resulting in improved 
load balancing. These presented adaptive routing algorithms were 
simulated and compared with least loaded and fixed routing 
algorithms for small networks. First-fit wavelength assignment 
policy was used for simulation of these proposed algorithms. 
A.Mokhtaret. al. [1], proposed the adaptive routing algorithms to 
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improve the blocking performance of the network. They considered 
routing and wavelength assignment in wavelength-routed all-
optical networks with circuit switching. They adopted a general 
approach in which they considered all paths between a source–
destination (s–d) pair and incorporate network state information 
into the routing decision. This approach performs routing and 
wavelength assignment jointly and adaptively and outperforms 
fixed routing techniques. They also presented adaptive routing and 
wavelength assignment algorithms and evaluated their blocking 
performance. They have also obtained an analytical technique 
to compute approximate blocking probabilities for networks 
employing fixed and alternate routing. 
R. Ramaswamiet. al. [11], considered the problem of routing 
connections in a reconfigurable optical network using wavelength 
division multiplexing. They derived an upper bound on carried 
traffic of connections for any routing and wavelength assignment 
algorithm in a network.
G. Mohan et. al. [5], considered wavelength rerouting in wavelength 
routed wavelength division multiplexed networks with circuit 
switching. The lightpaths between source–destination pairs were 
dynamically established and released in response to a random 
pattern of connection arrival requests and connection holding 
times. They also presented a time optimal rerouting algorithm for 
wavelength-routed WDM networks with parallel Move-to-Vacant 
Wavelength-Retuning (MTV-WR) rerouting scheme.
X. Chu et. al. [12], considered rerouting as an effective approach 
to decrease the blocking probability in legacy circuit-switched 
networks and proposed a routing algorithm. They also implemented 
intentional light-path rerouting in all-optical WDM mesh networks. 
They proposed a Dynamic Least Congested Routing (DLCR) 
algorithm which dynamically switches the light-path between the 
primary route and alternate route according to the network traffic 
distribution. Extensive simulation results showed that DLCR 
algorithm achieved better blocking performance than traditional 
routing algorithms including shortest path routing, fixed-alternate 
routing and least congested path routing.
R. Ramamurthy et. al. [10], proposed an approximate analytical 
model that incorporates alternate routing and sparse wavelength 
conversion. They considered an optical network which employed 
wavelength routing cross-connects that enabled the establishment 
of wavelength-division-multiplexed connections between the node 
pairs. The simulations studied the relationships between alternate 
routing and wavelength conversion which were performed on 
three representative network topologies. 
H.Haraiet. al. [3],studied routing methods and proposed a dynamic 
routing algorithm in all-optical switching networks. In all-optical 
switching networks the connections with more hops encounters 
more call blocking and it is especially true in optical networks 
with no wavelength conversions. An alternate routing method was 
considered with limited trunk reservation. Through developing an 
approximate analytical approach they showed that their method 
keeps good performance when compared with the existing alternate 
routing methods. The fairness among connections was also 
improved. Further, performance improvement was investigated 
by introducing a wavelength assignment policy and a dynamic 
routing method. An effectiveness of the proposed methods was 
investigated through simulation.
W. Yaoet. al. [16],studied the rerouting approach and proposed 
different rerouting schemes for the provisioning of multi-
granularity connections in two-layer wavelength-routed optical 
networks with grooming capability. They considered the dynamic 
traffic environment where connection requests arrive and depart 

dynamically. The rerouting procedure was applied only when 
the normal routing fail. They employed rerouting approach to 
improve the network throughput under the dynamic traffic model. 
They proposed two rerouting schemes, Rerouting at Light-path 
Level (RRAL) and Rerouting at Connection Level (RRAC). A 
qualitative comparison was made between RRAL and RRAC. 
They have also proposed the critical-wavelength-avoiding one-
light-path-limited (CWA-1L) and Critical-Light-path-Avoiding 
One-Connection-limited (CLA-1C) rerouting heuristics, which 
were based on the two rerouting schemes respectively. Simulation 
results showed that blocking probability was significantly reduced 
by these rerouting schemes. 
L.Guoet. al. [8], proposed two heuristics based on the principle 
of rerouting optimization. They focused on studying the problem 
of survivable routing provisioning to prevent single link failure 
in wavelength division multiplexed mesh network and proposed 
a fast online heuristic based on Mixed Shared Path Protection 
(MSPP) to provide the survivable routing for each connection 
request. 
K.C. Lee et. al. [7], proposed different rerouting algorithms and 
minimized of incurred disruption due to rerouting in a wide-area all 
optical WDM network with random circuit arrivals and departures. 
Wavelength rerouting has been proposed to rearrange certain 
existing circuits to create a wavelength-continuous route in order to 
accommodate a new circuit. To reduce the disruption period, MTV-
WR was used as the basic operation of circuit migration in which 
a circuit was moved to a vacant wavelength on the same path and 
parallel MTV-WR rerouting was used to reroute multiple circuits. 
An optimal algorithm was developed to minimize the weighted 
number of rerouted circuits with parallel MTV-WR rerouting. An 
algorithm was also developed to minimize the number of Branch-
and-Exchange (BE) operations for the network to reconfigure the 
current topology to the target topology. To minimize the incurred 
disruption in wavelength rerouting, they have designed a new 
circuit migration scheme for rerouting circuits to greatly reduce 
the disruption period. An algorithm to select the fewest number 
of circuits to be rerouted was also designed. In this paper, they 
employed rerouting to improve call blocking probability due to the 
wavelength continuity constraint in circuit-switched wavelength-
division-multiplexed all-optical networks.
X. Chuet. al. [13], studied light-path rerouting in optical WDM 
networks and investigated two rerouting strategies: passive 
rerouting and intentional rerouting. They concluded, for full 
wavelength convertible network rerouting can take place with 
the help of path-adjustment and for wavelength non-convertible 
networks wavelength retuning can be used to improve the blocking 
performance. In all the topologies they investigated, passive 
rerouting outperformed intentional rerouting a lot. According 
to them, intentional rerouting can also improve the blocking 
performance but not as notable as wavelength-retuning.

III. Conclusion
Several algorithms have been proposed for joint working and spare 
capacity planning in optical networks. These methods consider a 
static traffic demand and optimize network cost. Some of the gaps 
are left in the researches such as; Robustness of the algorithms 
deserves further study. The performance evaluation of the various 
routing algorithms for optical networks has not been covered so far. 
Another possible direction is to develop more accurate algorithms, 
or even better, correct expressions for routing between source and 
destination while calculating blocking probabilities. Development 
of an on-line routing algorithm for network topologies other than 
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star and tree topology needs the further study. Depending upon 
these parameters we can conclude that good number of researchers 
has worked on routing algorithms but there is still a scope in 
the study of routing algorithms present optical networks and the 
analysis of the routing algorithm for survivable optical networks 
needs a revision.
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