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I.

INTRODUCTION / BACKGROUND
Nowadays, optical communication is a great topic that pays more attention because it has

large set of merits under telecommunications. In optical field, dense wavelength division
multiplexing (DWDM) is the most important technique in optical burst switching (OBS) based
optical communication. Generally speaking, DWDM is more efficient than WDM. Hence,
DWDM has been widely utilized in communication networks. For that, the Dense Wavelength
Division Multiplexing (DWDM) mechanism is utilized. The DWDM approach is more efficient
than the WDM approach and has many features. Thus, the DWDM technique has been used in
metropolitan areas and long-distance backbone network. In general, the DWDM technique
increases the capacity of the single fiber to transmit huge traffic. In DWDM, the alternative
bidirectional DWDM and duplex unidirectional transfer methodologies have been used. The
DWDM has been built with optical amplifiers, optical filters, dispersion component modules and
reconfigurable optical add-drop multiplexer. Each component has different level of power
consumption to perform different operations. Quality of Service is an important issue in DWDMOBS. In that, energy consumption is a challenging issue in this optical network. Certain research
works have been proposed in this field for addressing this issue. For this, each egress node
configuration has been settled [1], [2].
Firstly, packets that require to be forwarded for same destination are aggregated in the
ingress node (entry-edge node). The aggregated packets are called data burst. When the data
burst arrives at the egress node (exit-edge node). Finally, it is disassembled and its constituent
packets forwarded to their destination [14]. Before the data burst transmission, a burst header
packet (BHP) is forwarded from source node to the core node by an offset time in order to
reserve the required resources in core nodes [7], [8]. It will impact the network performance in
terms of QoS metrics [3].
Some research works have been focused on power-aware routing (PAR) and wavelength
assignment problem [3]. In DWDM, RWA is an important problem that has to be resolved to
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achieve required energy efficiency of QoS. An energy and spectrum efficiency (ESE) based
routing algorithm is introduced in optical networks [4]. Here a feasible shortest path is identified
by considering energy and spectrum efficiency factors. To improve the efficacy of the DWDM
based networks, adaptive modulation is one of the solutions [8]. The adaptive modulation
scheme is selected based on the distance and hop count criteria. Besides, virtual topology
management scheme also attempts to improve the network performance [9].
For optimal routing, a capacity-constraint shortest lightpath (CSL) algorithm is presented
[5]. The CSL algorithm takes traffic load, distance and hop count into account for optimal route
selection. The absence of wavelength oriented metric increases the blocking ratio. Similarly, a
deep reinforcement learning (DRL) algorithm is used to find an optimal route between source
and destination based on the current traffic demand [6]. Though it has better efficacy is learning
the environment, it fails to achieve efficient route selection. A path-based fragmentation metric is
formulated that finds the optimal path with the lower fragmentation ratio [7]. The route is
selected by the heuristic algorithm. In general, heuristic algorithm consumes large time to select
an optimum path. A hybrid optimization algorithm that combines flower pollination algorithm
with the intelligent water drop algorithm and simulated annealing algorithm is constructed on the
multiple objective functions [14]. But it takes large time to converge which further increases the
route selection procedure.
Besides, the traffic grooming problem is considered as optimization problem and
resolved by wind driven optimizer (WDO) algorithm [13]. Fixed path routing and the absence of
priority level constraint limit the performance of the traffic grooming approach. Offset time
which is computed between transmission of burst header packet (BHP) and the burst plays
critical role in energy efficiency and delay. Thus, the offset time is computed optimally by using
an intelligent offset time (IOT) scheme that uses fuzzy logic [11]. This work aims at minimizing
the burst loss ratio. Though it achieves minimum burst loss ratio, it is unable to attain the
required QoS level. In some works, sleep mode activation process has been introduced [10], [12].
Turning off the unused nodes will save more energy in the network. The sleep mode activation
algorithms are built upon this fact. The energy efficient cyclic sleep mode (ECSM) framework
considers the buffer size to find the state of nodes while the watchful sleep mode uses cost
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function to achieve balanced sleep modes. But in both methods, the frequency of reconfiguration
is high. Thus, the existing approaches are unable to achieve better efficacy.

1.1

Research Outline & Scope
This research work mainly concentrated on achieving energy efficiency in the DWDM

based OBS network. For that, this research work presents a novel mode transition, traffic
grooming and routing strategies. To achieve better energy efficiency and QoS, we propose
region based routing and priority based traffic grooming strategies. All proposed strategies
support energy efficiency in different ways. Overall, the energy efficiency is achieved along with
the fair QoS level.
1.2

Research Objectives
The main objective of this research work is to enhance energy efficiency and reduce burst

loss probability in OBS networks. This will enrich the QoS level of DWDM assisted OBS
networks.
1.3

Applications / Use cases
Several applications are currently running with optical network communication. Optical

communication is chiefly encountered in telecommunication systems. The important applications
are,


Video streaming and conferencing



Metropolitan area networks



Video control and surveillance applications



Internet of Things (IoT) applications

II. RESEARCH GAPS
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From the existing works, the following research questions has been formulated,
- How to improve the energy efficiency in the DWDM optical network?
- What are the criteria to select the optimal mode for the nodes?
- How to achieve energy efficiency through offset time optimization?
- How to select energy and QoS efficient route for burst transmission?

2.1

Common Problem Statement
In DWDM-based optical burst switching (OBS) networks, many research works have

been concentrated on Quality of Service (QoS) based routing and wavelength assignment
problems. Majority of the existing works have failed to consider the energy factor which is one
of the important QoS metrics. Besides, high energy consumption in OBS devices often leads to
device replacement which demands high operational cost. Thus, it is important to improve the
energy efficiency of OBS network in order to achieve better performance.
In addition, the existing shortest path based route selection approaches consume large time to
find the route between source and destination. The absence of optimal backup path also increases
the burst loss. With the fixed offset time, frequent burst retransmission occurs which further
increases the energy consumption. The sleep/wake mode operations need to be optimized by
considering current and future traffic demands in order to avoid unnecessary burst loss.
2.2

Problem Definition
Kumar et al. [1] proposes a routing algorithm to improve the quality of service (QoS) in

the optical network. This work exploits DWDM based optical communication to achieve better
efficacy. The optimal route is designated by in view of the following parameters: transmission
overlay ratio, egress failure rate, wavelength interference rate, wavelength data rate, residual data
rate, and existence span residual etc. All these parameters are used to evaluate the solutions
initialized in differential evolution (DE) algorithm. The DE algorithm finds the optimal route
based on the fitness function.
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Problems
- The DE algorithm has unstable convergence rate which leads to non-optimal solutions.
Thus, there is high possibility to select a non-optimal route.
- Calculation of all QoS metrics for each incoming packet increases the time consumption
and the complexity. In general, each packet demands different QoS level. In addition,
most of the metrics are computed based on the previous patterns and the current state and
expected state which are also vital in QoS are not considered.
- Here, timer-based burst assembly method is presented. Generally, the burst assembly
method is responsible to handle the traffic without performance degradation. However,
the timer-based method leads to large burst loss and with the static timer, the traffic
demand is not satisfied.
Proposed Solutions
- Burst assembly strategy is proposed by ENSEMBLE LEARNING which considers the
priority of the packets. Then the bursts are served based on the priority level.
- SOA algorithm has good convergence rate with minimum time consumption. Further,
consideration of multiple parameters assures the optimal route selection.
- The burst assembly is performed by ENSEMBLE LEARNING based Entropy Tuning
value which considers the number of priority packets into consideration.
Ahmed et al. [2] concentrates on joint routing, spectrum and modulation format allocation
processes. For that, a mixed grid aware dynamic resource allocation (MDRA) algorithm is
proposed. The MDRA algorithm consists of spectrum efficient dynamic route allocation
(SEDRA) algorithm and reusable spectrum allocation first (RSAF) and distance-based
modulation format allocation. For routing, it finds the fitted path based on the traffic wavelength
requirement and the availability of wavelength. For WA, it uses first fit and random fit strategies.
For modulation scheme allocation, the distance between source and destination pair is
considered.
Problems Addressed
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- The route is selected based on the wavelength requirement and availability. However, the
wavelength is varied by the FF and RF strategies continuously. Thus, the route selection
procedure is ineffective.
Proposed Solutions
- Optimal route is selected by SOA algorithm in two stages which improves the energy
efficiency and QoS.
Ghazvini et al. [3] proposed a load balancing, multipath routing, adaptive modulation with
traffic grooming (LMAG) algorithm is proposed. Here, the overall network is constructed as an
auxiliary graph (AG). When the traffic is arrived, then the LMAG algorithm is executed and the
corresponding edge is created upon the bandwidth requirement. On the AG, the route is selected
by Dijkstra algorithm which finds the route with minimum distance. For traffic grooming, set of
rules are defined in five categories.
Problems Addressed
- Dijkstra algorithm which is used for route selection follows blind search in the network.
This increases time consumption since it searches the route in all regions. And it is
suitable only for acyclic graphs, but in the optical networks the links are bi-directional
(i.e.) not suitable to select the shortest path.
- Shortest path based route selection considers the distance criteria alone which increases
the burst loss and energy in the route
- The considered five categories of grooming strategies only consider the objective
function (such as spectrum maximization) but not consider the current demand of
incoming traffic.
Proposed Solutions
- SOA algorithm which is fast and efficient is proposed for route selection. The proposed
routing algorithm is apt for the optical networks.
- SOA algorithm is built upon multiple significant parameters.
7|Page
www.phdprime.com

- Adaptive grooming strategy is proposed based on the current incoming traffic which are
analyzed by ENSEMBLE LEARNING.
Sousa et al. [4] aims to improve the QoS by updating the network availability. This work
uses DWDM based transmission. For this purpose, a Greedy Minimum Upgrade Cost With
Availability And Geodiversity (MUCAG) approach is proposed. This approach first finds the
available paths between the source and destination. Here, k-shortest paths are considered in this
stage. Then, the set of nodes which assure the necessary availability are determined. And then,
the availability is upgraded in those nodes. For node selection, mincost-maxcount, mincostmaxon, maxon-maxcount and maxcount-maxon approaches are utilized.
Problems Addressed
- Not suitable for non-linear traffic. But in general, the incoming traffic always non-linear.
Thus, it has limited advantages in real-time.
- The heuristic greedy approach increases the time consumption. Besides, involvement of
shortest path selection increases time consumption and also not suitable to ensure better
QoS.
Proposed Solutions
- The incoming traffic is initialized analyzed by ENSEMBLE LEARNING and appropriate
grooming policy is applied to handle the non-linear traffic.
- SOA algorithm is fast and efficient. The routing path is selected with multiple parameters
in order to improve energy efficiency and QoS.
Fazili et al. [5] have proposed generalized multi-protocol lambda switching (GMPLS) is
improved with the consideration of multiple service level agreement (SLA) constraints. The
main aim of this work is to achieve better QoS along with the energy efficiency. The routing
mechanism proposed in this paper is named as constrained least emission first (CLE). Authors
have introduced the greenness of energy metric to evaluate the available paths. Besides, the
considered SLA constraints are availability and delay. For wavelength assignment, first fit (FF)
mechanism is used.
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Problems Addressed
- The routing mechanism is not suitable if the traffic intensity is large.
- The greenness energy metric is computed upon the level of emissions of the source and
destination nodes. However, it varies for different amount of traffic and the types of
traffic.
- Here also, the nodes which are not participated in the lightpaths are turned off. Thus, not
able to serve the instant traffic effectively.
Proposed Solutions
- The proposed SOA algorithm can handle high traffic intensity. It can be realized with the
use of optimal traffic grooming policy and offset timer.
- The SOA algorithm considers the energy metric which is computed based on the distance
and the burst size. Thus, the computed energy metric measures the energy efficiency
effectively.
- Vibrant Mode Evolution is proposed with the Moron Probability Theorem mechanism
which turnoff the optimal nodes.
Natalino et al. [6] put forward energy and fatigue aware heuristic with unnecessary
reconfiguration avoidance scheme for wavelength assignment and routing. This paper has three
main objectives as energy efficiency, thermal fatigue and lightpath reconfiguration minimization.
This work surveys sleep mode operation and optimal routing strategies. The route selection is
achieved on the basis of current and previous traffic pattern while the wavelength assignment is
performed first and best fit basis. The nodes which have not relay on the active current route.
Problems


Sleep mode activation process turn off the nodes which have not participated in the
network. However, if the traffic demand is greater than before in the network then the
route availability will be affected greatly.



The heuristic approach takes large time to find an route between source and destination
which leads to large delay in the network
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Even though it reduces the reconfiguration, the route selection procedure is not efficient.
Since, this work considers wavelength demand only as an input, energy consumption and
burst loss ratio is high in the network.

Proposed Solutions


Proposed SOA algorithm has set two objectives in which the first objective is to filter the
available routes and the next is to selects the optimal route. The SOA algorithm considers
numerous noteworthy parameters in both objectives to optimize energy efficiency and
network performance. The SOA algorithm is fast and finds best route within the
minimum time



Dynamic vibrant mode evolution is realized by Moron Probability Theorem which
adaptively turnoff the apt nodes based on the power consumption and future traffic
demand.

III.

RESEARCH CONTRIBUTIONS
As discussed earlier, this research work aims to improve the energy efficiency of

DWDM-OBS network. The overall network comprises terminals (user equipment), edge nodes,
and core nodes. In this work, we introduce Region Separation, Priority based Traffic Grooming,
Adaptive Offset Determination, Optimal and Alternate Route Selection and Intelligent Mode
Transition processed.
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Network Partitioning
In general, the optical network needs to scalable and adaptive in large-scale

communications. Thus, the network needs to be separated into partitions in order to handle the
huge amount of network traffic. Thus, we first slice the overall network area into the sections by
using Interactive Quadrangle Tree (IQT) algorithm. The IQT algorithm splits the network into
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different network that supports effectual data transmission. This IQT is better in terms of all tree
based metrics as tree height, and number of lead child.
3.2 Burst Priority Computation for Traffic Grooming
When the traffic is arrived at the edge node, it has to perform traffic grooming. The
traffic grooming policy allows the edge node to perform burst assembly which is the significant
part of OBS networks. In this work, we propose a Burst Priority-based Traffic Grooming
(PDTG) approach. The BPTG approach first determines the priority of the incoming traffic by
using Ensemble Learning. The ENSEMBLE LEARNING considers the packet features to find
the priority level. Then, it tunes the Entropy Tuning based on the amount of High Priority (HP)
and Low Priority (LP) packets. At last, the burst are assembled according to the priority level.
3.3 Adaptive Offset Time Computation and Modulation
After burst assemble, the optimal offset time is determined in order to mitigate the issue
of burst lost, burst retransmission and delay. We present a new Fast Iterative Clustering scheme.
The proposed FIC uses balanced iterative reducing and clustering using hierarchies (BIRCH)
algorithm to group the bursts into Low Offset (LO), Medium Offset (MO) and High Offset (HO)
required groups. Then, the optimal offset time is determined for each group and assigned to all
bursts in the group. To modulate the bursts, an adaptive solution is presented upon the burst
score (Bur_Sco) which is formulated upon burst type and distance between the source and
destination. The Bur_Sco computation allows modulations techniques such as QAM, QPSK and
BPSK. In the HP and LP clusters, the bursts are served in the Minimum Deadline First (Min_DF)
manner.
3.4 Optimal Route Route Selection
The modulated burst needs to be transmitted to the destination. To allow energy and QoS
aware data transmission, we propose a Spiral Optimization Routing algorithm. The proposed
SOR algorithm works in two levels such as Route Find and Route Select fold. In the first fold,
the available routes are sieved based on two main objectives such as {Min (λ) && Max (E2)}
which can be detailed as “minimization of wavelength (λ) requirement and maximization of
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energy efficiency (E2)”. Routes which are sieved from the first fold are fed into the second fold.
In second fold, the AF is applied to select an optimal route based on “Availability and
Reliability” constraints. Here, the reliability constraint is formulated by Distance, Hop Count,
Failure Rate and Delay. Then, the other k routes are considered for alternate route selection. An
alternate route which has maximum distance with the main route is selected by the proposed
scheme.
3.5 Vibrant Mode Evolution
As stated earlier, sleep mode operations minimize the network energy consumption
considerably. Thus, we proposed an intelligent mode transition mechanism in order to turn off
the optimal nodes in the network. To select the optimal nodes, Moron Probability Theorem is
proposed. The Moron Theorem is a soft theory algorithm that considers the burst coefficient,
expected load, expected energy consumption, and previous energy consumption to find the apt
mode for the optical nodes. A node has two modes such as Sleep and Active and the transitions
are performed.
Performance Evaluation
Involvement of necessary algorithms and processes improves the energy efficiency and the
QoS in the DWDM networks. The proposed work will be evaluated based on the following
criteria,


Burst Size with respect to
 Blocking probability
 Energy consumption
 Burst loss ratio



Number Of Bursts
 Blocking probability
 Energy consumption
 Burst loss ratio



Delay vs. Load
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Throughput vs. Load



Average Burst Success Ratio (%) vs. Time Interval

IV.

RESEARCH NOVELTIES


Proposed SOA algorithm has set two objectives in which the first objective is to filter the
available routes and the next is to selects the optimal route. The SOA algorithm considers
numerous noteworthy parameters in both objectives to optimize energy efficiency and
network performance. The SOA algorithm is fast and finds best route within the
minimum time



Dynamic vibrant mode evolution is realized by Moron Probability Theorem which
adaptively turnoff the apt nodes based on the power consumption and future traffic
demand.



The incoming traffic is initialized analyzed by ENSEMBLE LEARNING and appropriate
grooming policy is applied to handle the non-linear traffic.

V.

PREVIOUS WORKS & LIMITATIONS
In this section, what are the works have been previously released in the field of optical

communication for energy consumption.
Paper 7
Title - Loss Estimation and Control Mechanism in Bufferless Optical Packet Switched Networks
based on Multilayer Perceptron
Concept
In this paper, a fast optical packet loss rate (F-OPLR) estimator is proposed in OBS
networks which are the bufferless in nature. The proposed estimator uses ANN (artificial neural
network architecture) known as MLP (multilayer perceptron). It measure ingress OPLRs and
also controls ingress OPLRs with the trained MLP. In ANN, burst loss probability is evaluated
and also used to control the training according to loss and errors in training process
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Paper 8
Title – Quality of Service Aware Fuzzy Dynamic Routing and Wavelength Assignment
Technique for all Optical Networks
Concept – This paper presented a new fuzzy inference system based dynamic routing and
wavelength assignment approach, which improves wavelength division multiplexing optical
etwork QoS. The proposed fuzzy based dynamic technique uses some of the transmission
parameters include delay, data packet loss, number of hops, physical length of the link and
wavelength availability status of the path.
Limitations


In fuzzy logic, number of available paths between source and destination is determined
and then five paths are selected and arranged in ascending order by hop count (minimum
to maximum), which increases latency in data transmission



The proposed fuzzy logic technique increases complexity

Paper 9
Title: Highly Dense Elastic Optical Networks Enabled by Grouped Routing with Distance
Distance-Adaptive Modulation
Concept
Modulation techniques play vital role in the network efficiency and energy efficiency. In
particular, the DWDM based networks demand dynamic modulation techniques to be
incorporated in order to achieve better performance. This work considers adaptive modulation
technique selection for highly dense DWDM networks. The considered modulation techniques
are QPSK, 8QAM, and 16QAM. The adaptive selection is performed based on the distance and
hop count values between source and destination terminals. Along with the modulation technique
selection, a group based routing process is also established in order to support better QoS. In this
routing, different wavelength paths are bundled with a single fiber in order to avoid
fragmentation.
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Paper 10
Title: Sleep assistive dynamic bandwidth assignment scheme for passive optical network (PON)
Concept
This paper focuses on the sleep mode operations and dynamic bandwidth assignment
scheme in order to improve the energy efficiency. The joint objective on improving energy
efficiency and delay efficiency is considered and resolved by optimal mode transitions
procedure. Here three types of traffic (type-2 (assured forward), type-3 (expedited forward) and
type-4 (best effort)) traffic classes are considered and the necessary upstream delay is achieved.
For that, an energy efficient cyclic sleep mode (ECSM) framework is proposed in this paper. The
sleep mode transition is performed based on the sleep buffer sizes of the nodes.
Limitation
- Buffer size based sleep node selection increases the frequency of reconfiguration
Paper 11
Title: Improved offline multi-objective routing and wavelength assignment in optical networks
Concept
This paper proposes a routing and wavelength assignment algorithm by using natureinspired algorithms. This work considers WDM based optical network in order to achieve better
efficacy. Here the hybrid optimization algorithm that combines the flower pollination (FP)
algorithm and intelligent water drop algorithm (FPIWDA) for resolving the RWA problem. In
addition, the flower pollination algorithm is combined with the simulated annealing algorithm to
propose a parallel hybrid algorithm. Both algorithms perform the RWA based on multiple
objectives. The considered objective functions are traffic load, number of wavelengths, and
blocking probability.
Limitation
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- Here the FP algorithm with simulated annealing algorithm works well compared to
FPIWDA. However, the simulated annealing algorithm takes large time to converge.
Paper 12
Title: Post‐Disaster least loaded lightpath routing in elastic optical networks
Concept
This work has focused on optimal lightpath selection strategy in the post-disaster
scenarios. This work aims to balance the load among all routes during the disaster scenarios.
Thus, routing algorithm namely capacity-constraint shortest lightpath (CSL) algorithm is
proposed in this work. The CSL algorithm considers the traffic load, distance and hop count for
each link in order to find an optimal route. The alternate lightpath is selected with the least traffic
load and the high geographical distance between optimal routes. Either any one of the constraints
satisfied, the alternate path is selected in thus work.
Limitation


Here the wavelength availability which increases the blocking probability is not
considered in routing. Thus the routing is ineffective.

Paper 13
Title: Wind Driven Based Heuristic Solution for Multiobjective Traffic Grooming in Optical
Networks
Concept
This paper proposes wind driven optimization (WDO) which is the multi-objective
heuristic approach to resolve the problem of traffic grooming. This paper builds upon the WDM
based optical networks. For traffic grooming multiple objectives such as traffic types,
parameters, objective functions, variables and constraints are formulated. After traffic grooming,
the data routing is performed in a fixed path routing and fixed alternate routing (i.e.) all traffic
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through the particular ingress node follows the same fixed path if the destinations are same. In
this manner, the traffic is groomed and routed in the network.
Limitation
- The traffic grooming approach doesn’t consider the priority level of packets and also uses
the fixed route which leads to large burst loss ratio
Paper 14
Title: Optimizing energy and spectrum efficiency of virtual optical network embedding in elastic
optical networks
Concept
This work presents an energy efficient routing strategy in order to achieve better QoS and
energy efficiency. A heuristic algorithm named as energy and spectrum efficiency (ESE) has
been proposed by keeping high acceptance rate. A feasible shortest path is selected between
source and destination. For that, this work considers influencing factors such as energy and
spectrum efficiency. Based on the transmission distance, the modulation algorithm is selected
dynamically. Adaptive modulation selection assures the trade-off between energy and spectrum
consumption.
Paper 15
Title: Power, routing, Modulation Level and Spectrum Assignment in all-optical and elastic
networks
Concept
In this paper, the authors have concentrated on joint routing, modulation level and
spectrum assignment policies. In the optical network, each traffic must have enough wavelength
in order to reach the destination. Thus, wavelength assignment problem is combined with the
routing problem in order to allocate optimal route with the required wavelength. In particular,
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WDM based optical networks demand the best solution to solve the problem of routing and
wavelength assignment (RWA).
Paper 16
Title: Optimization of sleep period in watchful sleep mode for power-efficient passive optical
networks
Concept
In this paper, energy consumption is minimized by optimizing the sleep period in
watchful sleep mode in the optical networks. In this paper, the power saving and state transition
delay requirements are considered to formulate the cost function. Then this cost function is used
to determine the balanced sleep periods. The nodes follow different states such as active free,
active held, aware, listen, and sleep. For all nodes, the cost function is computed and the states
are transitioned upon the cost function. This paper highlights that the sleep mode transition
improves the energy efficiency in the network.
Limitation
- This work also upturns the frequency of reconfiguration and not able to achieve better
QoS
Paper 17
Title: Path-Based Fragmentation Metric and RSA Algorithms for Elastic Optical Networks
Concept
In this paper, the routing and spectrum allocation (RSA) problem is considered and
resolved by using a routing approach. This work introduces a fragmentation metric in order to
evaluate the routes available in the network. The fragmentation problem occurs when a particular
wavelength is available only on some links of the path. In order to handle this issue, a path-based
metric is proposed measure the spectrum fragmentation in the optical network. An optimal path
is selected based on fragmentation ratio and available frequency range on the link. Further,
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minimize-fragmentation 1 and minimize-fragmentation k which are heuristic algorithms are
proposed.
Limitation
- The presented heuristic algorithm increases the time consumption
Paper 18
Title: Intelligent Offset Time Algorithm for Optical Burst Switching Networks
Concept
In this paper, an intelligent offset time algorithm based on fuzzy logic is proposed for
OBS networks. This offset time is adaptive which succeeded to send to BHP to obtain the
essential resources for effective data burst transmission. In fuzzifier, three input parameters are
considered include burst size, distance to destination node and burst queuing delay. This
intelligent offset time reduces the range between of 0 to 100. The proposed adaptive algorithm is
proved that it outperforms than the conventional offset time algorithm.
Limitations
- Burst priority class (high/low) is not determined, which increase the transmission delay
for real-time data. Burst assembly time is a major concern and also necessary to compute
byte loss ratio. Fuzzy logic fails when intermediate nodes (core nodes) receive high
volume of traffic.
- Fuzzy rules are implemented based on Human Thinking and it does not allow the system
to reach an optimal solution. It works well only for small data burst size
Paper 19
Title: Routing in optical transport networks with deep reinforcement learning
Concept
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This paper presents a deep reinforcement learning (DRL) algorithm for optical
communication network. This work aims to handle the future stochastic nature based traffic
through DRL algorithm. Authors have highlighted that the proposed DRL algorithm can handle
the uncertainty in variety of traffic generation. The DRL agent is working with the aim of saving
network resources in the long-term. The DRL algorithm uses deep neural network (DNN) and
learns the current network condition and traffic demand to choose the best path between source
and destination.
Limitation
- Although this work learns the environment, the route selection is ineffective.
Paper 20
Title: Reserved energy-aware virtual topology management for IP-over-WDM optical networks
Concept
This paper presents a reserved virtual topology management (RVTM) scheme in order to
achieve relaxed reconfiguration policy. Here energy saving is achieved by considering virtual
topology to the dynamic load of the network. For this purpose, a threshold-based reconfiguration
approach is presented by taking the impact of reconfiguration. The virtual topology
reconfiguration occurs between the constant time intervals instead of frequent reconfigurations.
Here, the new light paths are introduced whenever the traffic load exceeds the activation
threshold value.
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