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Abstract
Optical burst switching is a promising solution for terabit 
transmission of IP data bursts over WDM networks. Optical Burst 
Switching (OBS) is a promising paradigm for the next-generation 
Internet. In this paper, we propose a random algorithm, first-fit 
wavelength algorithm and wavelength reservation algorithm. 
The blocking probability of the Optical Burst Switch will be 
analyzed depending upon the number of channels, loads and 
the number of links. The number of wavelengths on all the 
links will be kept constant. The blocking probability of the 
proposed scheme is significantly reduced as compare with 
general OBS.
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I. Introduction
The demands of bandwidth for telecommunication networks 
are rapidly increasing world wide due to the increase in 
number of users in communication networks. Also the new 
services with higher bandwidth requirements are developing 
which leads to the data traffic. Therefore, many questions 
and problems regarding to above are arising like, design & 
planning of such networks, performance & cost evaluation, 
development of operation & management concepts etc .We 
already know about many technologies which are helpful for 
solving these problems. Now we concentrate on Optical burst 
switching (OBS). This technology combines the advantages of 
both optical circuit switching (OCS) and optical packet switching 
[6]. OBS is a telecommunication technique that allows dynamic 
sub-wavelength switching of data. It is similar to optical packet 
switching, but basically differs in that the control signals (or 
headers) are sent separately and in advance of the data (or 
packets, now called bursts). By doing so, these control signals 
can be processed electronically and allow the timely setup of 
an optical light path to switch the soon-to-arrive data, thereby 
eliminating the need for large optical buffers (which are 
technologically not yet feasible and would be required for full 
optical packet switching). The purpose of OBS is to dynamically 
provision sub-wavelength granularity by optimally combining 
electronics and optics. OBS considers sets of packets with 
similar properties called bursts. OBS provides more bandwidth 
flexibility than wavelength routing but requires faster switching 
and control technology. OBS can be used for realizing end-to-
end all optical communications.
In OBS, packets are aggregated into data bursts at the edge of 
the network. Various assembling schemes based on time and/
or size exists. OBS features the separation between control 
plane and data plane. A control signal (also termed burst 
header or control packet) is associated to each data burst. 
The control signal is transmitted in optical form in a separated 
wavelength termed as the control channel, but signaled out of 

band and processed electronically at each OBS router, whereas 
the data burst is transmitted in all optical form from one end to 
the other end of the network. The data burst can cut through 
intermediate nodes and data buffers such as fiber delay lines 
may be used. In OBS data is transmitted with full transparency 
to the intermediate nodes in the network.
Optical burst switch is a suitable technique to support the 
bursty IP data grams over the future all-optical networks. Due to 
number of technological constraints such as the limited optical 
buffering or the difficulty in switching light pulses using light as 
control, Optical Burst Switching (OBS) is a viable alternative to 
all optical packet switches. 
The successful design and deployment of such an OBS network 
requires a solid management system. Especially for the OBS 
edge node, the management involves not only the new optical 
burst traffic, but also the regular IP packets, because the edge 
router performs a series of burst or packet processing. This 
edge router is an interface between the regular IP router and 
the OBS backbone. The management information model and 
the structure of corresponding Management Information Base 
(MIB) is used to model the OBS network more like a regular 
IP data network.
In optical burst switching, multiple regular IP packets with the 
same destination are buffered in the source edge routers to 
form a  data burst, also called the Burst Packet (BP). The control 
information of how to route and switch this data burst at the 
intermediate nodes is carried in a separate packet called the 
Burst Header Packet (BHP). The BHP is sent separately from the 
associated BP. It is usually send ahead by a small time interval 
to announce the upcoming of this BP. The control plane of the 
switching system then interprets the BHP, and routes the BP 
through transparently with no examination or interpretation 
of the data.
 

             
Fig. 1 : An optical burst-switched network

This separation of control and data simplifies the data plane 
of the switching system. This also makes the implementation 
of all-optical burst switching very cost-effective.
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In addition, the implementation approach of the OBS edge 
node uses a special control packet (CP). It carries the control 
information, which is necessary for the OBS network to complete 
Operation, Administration and Maintenance (OAM) functions 
such as the protection and restoration. CPs are generated only 
when necessary and not associated with BPs or BHPs.
Considering the following operations that an OBS edge router 
needs to perform: -
• Assemble regular IP packets into bursts based on some 

specific criteria such as the egress OBS edge node at 
destination field of the IP packets or the Quality of Service 
(QoS) based map channels.

• Generate and schedule the BHP for each BP.
• Convert the traffic outgoing to the OBS network from 

electrical signal into optical domain and multiplex them 
into WDM wavelength.

• De-multiplex the incoming wavelength channels and 
perform O/E conversion on the traffic received.

• Disassemble received bursts into regular IP packets.
• Receive and forward IP packets to the regular IP routers 

connected.
The OBS node has optical components related to WDM 
transport, such as optical receiver, optical transmitter, optical 
multiplexer and de-multiplexer .The OBS edge node converts 
signals between electrical and optical domain for both BP and 
BHPs.
The objective of work is to optimize the Blocking Probability 
employing Wavelength Assignment Contention Resolution 
Algorithms for Optical Burst Switching. For the case in which 
light paths arrive one at a time (either incremental or dynamic 
traffic), heuristic methods must be used to assign wavelengths 
to light paths. For the dynamic problem, instead of attempting 
to minimize the number of wavelengths as in the static case, 
we assume that the number of wavelengths is fixed (this is the 
practical situation), and we attempt to minimize blocking.
Optical burst switching (OBS) is a promising solution for building 
terabit optical routers and realizing IP over WDM.

II. Literature Survey
Optical Burst Switching (OBS) is an approach to build very high 
capacity routing switches based on optical data paths and 
electronic control. Therefore, OBS is considered as a viable 
solution in high-speed optical Internet backbone. Researcher 
proposed an intra-class contention resolution scheme in optical 
burst switching networks by the enhanced alternative routing 
algorithm. The blocking probability of the proposed scheme is 
significantly reduced as compared with the general OBS while 
the additional delay due to the alternative path is smaller than 
10% of the basic offset time [1].
The first optical switching paradigm that has been proposed 
in the literature is the Optical Burst Switching with burst drop. 
The OBS/BD (Optical burst switching with burst drop) is based 
on two main features: (i) several IP packets are assembled in a 
single macro-packet, called burst; (ii) the burst contention in an 
optical switch is handled by the means of two techniques: the 
wavelength dimension and the "burst dropping". In the Optical 
Burst Switching (OBS), the entire burst is discarded when all 
of the output wavelengths are engaged at its arrival instant. 
Whereas, the OBS/BD technique discards only the initial part 
of the burst and forwards the final part of the burst beginning 
at the instant in which one wavelength becomes free [2].
The Optical Burst Switching with Burst Dropping (OBS/BD) 

technique is proposed to be implemented in an all-optical 
backbone network to support IP traffic. The OBS/BD, respect 
to the OBS, allows to increase the switch throughput, i.e. 
the number of forwarded IP packets [2]. In OBS/BD, we first 
investigate the increase in traffic capacity yields by the OBS/
BD, fixed the packet loss probability. Afterwards we investigate 
on the packet loss probability decrease yields by the OBS/BD, 
fixed the amount of offered traffic [2].
Packet Switching (OPS) [3, 4] is based on fixed length packets 
and synchronous node operation. The drawbacks of this 
approach mainly consist of the difficulty to implement the 
optical synchronizer and to process the packet header in the 
electronic domain [5].
Fiber delay line (FDL) can also be used as optical buffers to 
reduce the burst –loss probability. Some researcher already 
designed an analytical model using a single forward FDL 
buffering for contention resolution, a model using both a 
forward FDL and a feedback FDL [6].
There are several schemes to resolve contention i.e. time 
deflection (using optical buffering), space deflection (using 
defection routing), wavelength conversion and soft contention 
(using different contention resolution algorithms [6], optical 
buffering, deflection routing and burst segmentation [8]. These 
mechanisms minimize data loss when a contention has already 
occurred. 
Contention can be resolved by store and forward buffers scheme 
in case of electronic switching machines. By using RAM the 
competition packets are store in buffer and then output when 
the output port is available. Researcher implements the Fibre 
Delay Lines (FDL) for optical buffering. FDL can accept storage 
by order .Once an optical packet has entered the optical fiber; 
it must come out from the other end after certain time.
It was concluded that loss probability of burst is 60.1% with the 
load of 0.5 in case of both forward FDL and feedback FDL as 
compared to model only using forward FDL If the load is lower, 
the improvement can be more, 37.5% with a load of 0.1[6].
Another popular OBS signaling technique called just-enough-
time (JET), the burst transmission follows an out-of-band BHP 
(burst header packet) after a predetermined offset time. The 
offset time allows the BHP to be processed before the burst 
arrives at the intermediate nodes; thus, the burst does not 
need to be delayed at the intermediate nodes. The BHP also 
specifies the duration of the burst so that each node knows 
when the resources being used by the burst will be released. 
Other OBS signaling techniques, such as just-in-time (JIT) are 
also implemented in a one-way unacknowledged manner.
Researcher proposed a novel loss recovery mechanism called 
forward redundancy to improve the loss performance for an 
OBS network. They evaluate the performance of forward 
redundancy in combination with burst segmentation [8], to 
improve the reliability of the OBS network. In the proposed 
[7] forward redundancy mechanism, some or all the original 
data packets of each burst are copied and sent in the forward 
direction from the source to the destination. Inside the OBS 
core network, we assume that if a burst experiences contention, 
segmentation is employed so as to drop only the overlapping 
segments of the contenting bursts. The dropped segments of 
a burst can be recovered using the redundant packets at the 
OBS egress node, resulting in lower packet loss. In general, 
forward redundancy makes it possible to transmit at much 
higher data rates if additional bandwidth is available. 
In this paper, author focused on the goal of implementing a 
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reliable optical burst-switched network using loss minimization 
and loss recovery mechanisms. They apply burst segmentation 
in there proposed mechanism.
In burst segmentation [8], the burst is divided into basic 
transport units called segments. Each of these segments may 
consist of a single IP packet or multiple IP packets, with each 
segment defining the possible partitioning points of a burst 
when the burst experiences contention in the optical network. 
All segments in a burst are initially transmitted as a single burst 
unit. However, when Contention occurs, only the overlapping 
segments of one of the bursts in contention will be dropped. 
If switching time is not negligible, then additional segments 
may be lost when the output port is switched from one burst 
to another. There are primarily two approaches for dropping 
burst segments during a contention. The first approach, tail 
dropping, is to drop the tail of the original burst and the second 
approach, head dropping, is to drop the head of the contending 
burst [8].
Segmentation is a well accepted contention resolution 
mechanism that combines the benefits of a relaxed switching 
constraint based optical burst switching with the optimal 
packet-level loss granularity of photonic packet switching]. 
Segmentation can reduce the loss probability in an optical 
burst-switched network by up to 50% [8].
As we already studied, author proposed a forward redundancy 
loss recovery mechanism for optical burst switching. The forward 
redundancy mechanism aims to eliminate the fundamental 
limitations of the burst retransmission mechanism, such 
as requirement of large ingress electronic buffers to store 
copies of transmitted bursts and additional delay incurred in 
retransmitting bursts after the original burst has been dropped 
in the OBS core network. 
In the forward redundancy mechanism, some or all the original 
packets of a burst are copied and sent in the forward direction 
along with the original burst from the source to the destination. 
Based on the requirement of the data traffic, we define several 
forward redundancy schemes. Based on the loss requirement, 
we can provide partial forward redundancy (< 100%) or complete 
forward redundancy (> 100%) to combat packet loss due to 
contentions and segmentations [7]. Based on the type of burst 
assembly and edge burst scheduling, the redundant packets 
can be transmitted in series or in parallel. In a serial forward 
redundancy scheme, the redundant packets are placed before 
or after the original burst (packets), the resulting data stream 
could be assembled into a single burst or multiple bursts. On 
the other hand, in a parallel forward redundancy scheme, the 
redundant packets are assembled as a new redundant burst 
and transmitted in parallel with the original burst. Finally, 
forward redundancy can also be performed based on the 
fault-tolerance requirement of the application traffic. In this 
paper [7], author evaluated the serial forward redundancy loss 
recovery mechanism with burst segmentation support. In there 
mechanism, redundant packets can be placed after the original 
burst packets, so that the receiver can recover from selective 
packet loss of each burst in the forward direction. As discussed 
before, segmentation drops only the overlapping packets of a 
burst in contention to minimize packet loss. Note that without 
segmentation, there is no benefit of placing the original packets 
and the redundant packets into a single burst.
It is concluded that forward redundancy significantly reduces 
the packet loss without any additional delay as compared to 
any other known OBS loss recovery mechanism.

In WDM, several wavelengths run on a fiber link that connects 
two optical switches. The multiple wavelengths can be exploited 
to minimize contentions as follows. Let us assume that two 
bursts are destined to go out of the same output port at the 
same time. Both bursts can still be transmitted, but on two 
different wavelengths. This method may have some potential 
in minimizing burst contentions, particularly since the number 
of wavelengths that can be coupled together onto a single 
fiber continues to increase. For instance, it is expected there 
will be as many as 160-320 wavelengths per fiber in the near 
future. Wavelength conversion is the process of converting 
the wavelength of an incoming channel to another wavelength 
at the outgoing channel. Wavelength converters are devices 
that convert an incoming signal’s wavelength to a different 
outgoing wavelength, thereby increasing wavelength reuse, 
i.e., the same wavelength may be spatially reused to carry 
different connections in different fiber links in the network. 
Wavelength converters offer a 10%-40% increase in reuse 
values when wavelength availability is small. In optical burst 
switching with wavelength conversion, contention is reduced by 
utilizing additional capacity in the form of multiple wavelengths 
per link. A contending burst may be switched to any of the 
available wavelengths on the outgoing link. While optical 
wavelength conversion has been demonstrated in laboratory 
environments, the technology is not yet mature, and the ranges 
of possible conversions are somewhat limited. The following 
are the different categories of wavelength conversion: 

A. Full conversion
Any incoming wavelength can be shifted to any outgoing 
wavelength; thus there is no wavelength continuity constraint 
on the end-to-end connection requests.

B. Limited conversion
Wavelength shifting is restricted so that not all incoming 
channels can be connected to all outgoing channels. The 
restriction on the wavelength shifting will reduce the cost of 
the switch at the expense of increased blocking.

C. Fixed conversion
This is a restricted form of limited conversion, wherein each 
incoming channel may be connected to one or more pre-
determined outgoing channels. 

D. Sparse wavelength conversion
The networks may be comprised of a collection of nodes having 
full, limited, fixed, and no wavelength conversion. There are 
many wavelength conversion algorithms to minimize the 
number wavelength converters.

E. Random Wavelength Assignment (R)
This scheme first searches the space of wavelengths to 
determine the set of all wavelengths that are available on the 
required route. Among the available wavelengths, one is chosen 
randomly (usually with uniform probability).

F. First-Fit (FF)
In this scheme, all wavelengths are numbered. When searching 
for available wavelengths, a lower-numbered wavelength is 
considered before a higher-numbered wavelength. The first 
available wavelength is then selected. This scheme requires 
no global information. Compared to Random   wavelength 
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assignment, the computation cost of this scheme is lower 
because there is no need to search the entire wavelength space 
for each route. The idea behind this scheme is to pack all of 
the in-use wavelengths toward the lower end of the wavelength 
space so that continuous longer paths toward the higher end 
of the wavelength space will have a higher probability of being 
available. This scheme performs well in terms of blocking 
probability and fairness, and is preferred in practice because 
of its small computational overhead and low complexity. Similar 
to Random, FF does not introduce any communication overhead 
because no global knowledge is required.

G. Wavelength Reservation (Rsv)
In Reservation, a given wavelength on a specified link is 
reserved for a traffic stream, usually a multi hop stream. For 
example,  wavelength 1 on link (1,2)may be reserved only for 
connections from Node0 to Node 3; thus, a connection request 
from Node 1to Node2 cannot be set up on 1 link (1,2), even if 
the wavelength is idle. This scheme reduces the blocking for 
multi hop traffic, while increasing the blocking for connections 
that traverse only one fiber link (single-hop traffic).

III. Conclusion
As most of the researchers have worked on the simulation 
for Random algorithm, First-fit wavelength algorithm and 
Wavelength Reservation algorithm Assignment algorithms 
but still many topics remains untouched and we conclude 
that lot of research can be done on this topic. We can work 
on analysis of the blocking probability of the Optical Burst 
Switch depending upon the number of channels, Loads and 
the number of links. The number of wavelengths on all the 
links will be kept constant.
Contention can be reduced by using First-Fit, Random and 
Reserved Channel Scheduling in Optical Burst Switching
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