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Abstract — The Information over an optical fiber is
transmitted by turning light on and off and for extraction of
this information from bits the SONET/SDH technique were
used. These optical links use a low level framing protocol to
transmit information and SONET/SDH is used to define this
low level protocal. By “framing”, we mean a block of bits (or
octets) which have a structure, and which utilize some
technique which allows us to find the boundaries of that
frame structure.
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|. INTRODUCTION

An important element of a typical Optical fiber network
comprises of a Add-Drop Multiplexer (ADM) the function
of which isto combine severa lower-bandwidth streams of
data into a sngle beam of light. An ADM is capable of
adding one or more lower-bandwidth signals to an existing
high-bandwidth data stream and at the same time it is
capable of extracting or droping other low-bandwidth
signals, removing them from the stream and redirecting
them to some other network path. This is used as a locd
"on-ramp" and "off-ramp" to the high-speed network. The
ADM finds application in long-haul core optical fiber
networks as well as in shorter-distance networks like
Metro networks. The former application of ADM is much
more expensive because of the difficulty involved during
scaling of the technol ogy to the high datarates and because
of Dense Wavelength Division Multiplexing (DWDM)
being used for long-haul communications. The main
opticd filtering technology used in add-drop multiplexers
is the Fabry—Perot etalon. Recent innovations in ADM
technology have introduced so-caled "multi-service
SONET/SDH". It has @l the capahilities of legacy ADMs,
in addition to that a capability that it can aso include
cross-connect functionality to manage multiple fiber rings
in asingle chassis These new devices can replace multiple
legacy ADMs and aso alow connections directly from
Ethernet LANS to a service provider's opticad backbone
ring.

1. PLESIOCHRONOUS TRANSMISSION

Digital data and voice transmission is based on a
2.048Mbit/s bearer consisting of 30 time division
multiplexed (TDM) voice channels, each running at
64K bps (known as E1 and described by the CCITT G.703
specification). At the E1 level, timing is controlled to an
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accuracy of 1 in 1011 by synchronising to a master
Caesium clock. Increasing traffic over the past decade has
demanded that more and more of these basic E1 bearers
be multiplexed together to provide increased capacity.
During this time rates have increased and 140Mbit/s.
The highest capacity commonly encountered today for
inter-city fibre optic links is 565Mbit/s, with each link
carrying 7,680 base channels, and now even this is
insufficient. Unlike E1 2.048Mbit/s bearers, higher rate
bearers in the hierarchy are operated plesiochronously,
with tolerances on an absolute bit-rate ranging from
30ppm (parts per million) at 8Mbit/s to 15ppm at
140Mbit/s. Multiplexing such bearers (known as
tributaries in SDH speak) to a higher aggregate rate
(8Mbit/s to 1 x 34Mbit/s) requires the padding of each
tributary by adding bits such that their combined rate
together with the addition of control bits matches the
final aggregate rate. Plesiochronous transmission is now
often referred to as plesiochronous digital hierarchy
(PDH).

DEFINITION : “Synchronous digital hierarchy and
synchronous optical network refer to a group of fiber
optic transmission rates that can transport digital signals
with different capacities”.

I11. BASICSDH PRINCIPLES

The Synchronous Digital Hierarchy
implemented on the basis of two principles:
1. Direct synchronous multiplexing of individual

tributary signals within the structure of the higher-
rate multiplexed signal.

2. Trangparent transporting of each individual tributary
signal through the network, without any disassembly
except a the two network nodes that exchange
information through that particular signal.
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Fig.1. A SONET/SDH Frame
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SDH transmission systems have many benefits over
PDH:

. Software Control allows extensive use of intelligent
network management software for high flexibility,
fat and easy re-configurability, and efficient
network management.

. Survivability. With SDH, ring networks become
practicable and their use enables automatic
reconfiguration and traffic rerouting when a link
is damaged. End-to-end monitoring will allow full
management and maintenance of the whole
network.

. Efficient drop and insert. SDH allows simple and
efficient cross-connect without full hierarchical
multiplexing or de-multiplexing. A single E1
2.048Mbit/s tail can be dropped or inserted with
relative ease even on Gbit/s links.

o Standardisation enables the interconnection of
equipment from different suppliers through support
of common digital and optical standards and
interfaces.

Synchronous Transport Signal  (STS) multiplexer/
demultiplexer: It either multiplexes signal from multiple
sources into a STS signal or demultiplexes an STS signal
into different destination signals.

Regenerator: It is a repeater that takes a received
optical signal and regenerates it. It functions in the data
link layer.

Add/drop Multiplexer: Can add signals coming from
different sources into a given path or remove a desired
signal from a path and redirect it.

Add/drop
multiplexers

L] L]
[TTT]

Regenerator

[LI1]
[T

Fig.2. Devicesused in the SONET system

V.SONET NETWORK ELEMENTS

1. Add/Drop Multiplexer (ADM)
2. Terminal Multiplexer
3. Regenerator

Definition - Add/Drop Multiplexer (Adm)

An Add/Drop multiplexer (ADM) is a critical element
of an optical fiber network. The function of an ADM is
multiplexing (i.e. combining) several streams of data of
low-bandwidth into a single light beam and
simultaneously it is capable of dropping or removing
other low-bandwidth signals from the stream of data and
direct them to other network routes. The filtering
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technology used with ADM is called Fabry-Perot etalon.
The Add/drop multiplexer’s finds application in both
expensive long-haul core networks and shorter distance
networks also called metro networks. The long-haul core
networks are quite expensive and the expense comes
from adapting or scaling the technology to the high-
speed data rates and the use of dense wavelength division
multiplexing (DWDM). The Dense Wavelength Division
Multiplexing or DWDM is a technology alowing a
number of carrier signals of different wavelengths (or
colors) of laser light to be carried on a single optical fiber
Recent shift in ADM technology called for a new
platform. This brought Multi-Service Provisioning
Platform (MSPP) in picture. It is composed of equipment
with legacy ADM equipment capabilities but with cross-
functionality, allowing direct connections from local area
networks (LANS) to ISPs (Internet Service Providers) or
other service provider’s optical fiber backbone.
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Fig.3. Add/Drop Multiplexer (ADM) TERMINAL
MULTIPLEXER

The Terminal Multiplexer is a path terminating
element (PTE). It is an entry-level path- terminating
terminal multiplexer which acts as a concentrator of DS~
1s as well as other tributary signals. Its simplest
deployment would involve two terminal multiplexers
linked by fiber with or without a regenerator in the link.
This implementation represents the simplest SONET link
(asection, line, and path all in one link).
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Fig.4. Termina Multiplexer

Regenerator

As the name suggests a regenerator is used to
regenerate a signal. Sometimes because of the long
distance between multiplexers, the signal level in the
fiber becomes too low and so a Regenerator is needed.
The regenerator clocks itself off of the received signal
and replaces the section overhead bytes before
retransmitting the signal.

During regeneration by a regenerator the
overhead, payload, and POH are not altered.

line
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Fig.5. Regenerator
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ADM RING

The most common topology in the network is the ring.
Rings provide an alternate path to communicate between
any two nodes. For example, in the linear network, even
if two sets of fiber were used between the nodes, it is
possible for all of the fibersto be cut at the sametime.

A two-fiber ring can be operated in either of two ways:
4 asaunidirectional ring, or
v as abidirectional ring.

With a unidirectional ring, the traffic is limited to one
fiber and it always flows the same way around the ring.
The second fiber is simply act as the protection fiber and
is used in a special way to provide backup .There may be
a difference in the transmit and receive propagation delay
between two nodes, with the unidirectional traffic.

With bi-directional traffic, data is sent on both fibers so
the existence of the concept of “working fiber” and
“protection fiber” does not have any meaning — both
fibers act as working fibers. When data is sent between
nodes A and B, it simply flows over the two fibers
connecting the two nodes. Bi-directiona rings do not buy
us any additional capacity. For providing backup, each
fiber in a bi-directional ring can only be used to half of its
capacity
— the second half of the capacity is reserved for backup.
Unidirectional rings have the disadvantage of asymmetric
delay — the time it takes to go one way around the ring is
usually different than the time it takes to go the other way
around the ring. Because of this, buffering must be done at
the path-terminating site.

Warking
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Fig.6. ADM

VI. CONCLUSION

Add-drop multiplexers are devices in high demand.
They compatible with both LAN and long haul networks.
Due to the number of nodes used in LANSs, and thus the
number of add-drop multiplexers required, demand for
cheap devices is the primary motivation. All-febre add-
drop multiplexer configurations are potential candidates
for providing such cheap devices. In summary, this was a
review of the exising technologies for routing
wavelength channels, with discussion regarding the
advantages and drawbacks for each. Parameters, which
are used to characterize the performance of add-drop
multiplexers.

International Journal of Electronics Communication and Computer Engineering
Volume 3, Issue 5, ISSN (Online): 2249-071X, ISSN (Print): 2278-4209

ACKNOWLEDGMENT

The author would like to thank Prof. Sandip Nemade,
Prof. Vikas Gupta for their useful discussons and
encouragement.

REFERENCES

1 Fundamentals of SONET/SDHP. Michael  Henderson
michael .henderson@cox.netSeptember 18, 20012. A 2.5 Gbps
SONET STS-48/SDH STM-16 ADD DROP MULTIPLEXER
D. Torres, A. Cadillo, J. Moreno, J. Vazquez and J. R.
Verdinjvazquez@gdl.cinvestav.mx,  dtorres@gdl.cinvestav.mx
CINVESTAV del IPN Unidad Guadalagjara

3. DESIGN AND PROTOTYPING OF AN SDH-E1 MAPPER
SOFT-CORE Cesar Augusto Misso Marconl, Jose Carlos
Sant'anna Palrna 2 Ney Laert Vilar Calazans * and Fernando
Gehrn Moraes*

4. A SCALABLE SDH/SONET FRAMER ARCHITECTURE OR
DATACOM AND TELCO APPLICATIONS Herkersdorf, P.
Buchmann, R. Clauberg, W. Lemppenaul, H.R. Schindler, and
D. Webb Wavelength Assignment to Minimize the Number of
SONET ADMs in WDM Rings Xin Yuan Amit Fulay
Department of Computer Science, Florida State University,
Tallahassee, FL 32306 fxyuan, fulayg@cs.fsu.edu

5. Routing Concurrent Video Signals over SDH Networks Monia
Giandomenico, Fabrizio Ross and Stefano Smriglio 1,2,3
Dipartimento di Informatica Universit‘a di L’Aquila L’Aquila,
Italy

6. Optimal path selection for minimizing the differential delay in
Ethernet-over-SONET Satyajeet Ahuja a, Marwan Krunz a*,
Turgay Korkmaz b Minimization of the

7. Number of ADMs in SONET rings with maximum throughput
with implications to the traffic grooming problem Mordechai
Shalom_, Shmuel Zaks

8. J.-C. Bermond, D. Coudert, Traffic grooming in unidirectional
WDM ring networks using design theory, in: IEEE ICC,
Anchorage, Alaska, May 2003.

9. T.B. Benjamin, JL. Bona, JJ. Mahony, Model equations for
waves in nonlinear dispersive system, Phil. Trans. Roy. Soc.
Lond. 227

10. O. Gerstel, P. Lin, G. Sasaki, Combined wdm and sonet network
design, in: INFOCOM’99, Eighteenth Annual Joint Conference
of the IEEE[6] O. Goldschmidt, D. Hochbaum, E.V. Olinick,
The SONET edge-partitioning problem, Working Paper available
online a http:/www.engr.smu.edu/~olinick/papers/sepp.ps.

11. M. Shalom, S. Zaks, A 10/7 + _ approximation scheme for
minimizing the number of adms in sonet rings, in: First Annual
International Conference on Broadband Networks, San-Jos'e,
California, USA, October 2004, pp. 254-262.

12. A.M. Wazwaz, The decomposition method applied to the
systems of partial differen[12] P.J. Wan, G. C alinescu, L.-W.
Liu, O. Frieder, Grooming of arbitrary traffic in sonet/wdm
rings, |EEE Journal of Selected Areaon

13. Communications 18 (10) (2000) 1995-2003. tial eguations and
to reaction-diffusionBrusselator model, Appl. Math. Comput.
110 (2000) 251-264.

14. S. Cosares, |. Saniee, An optimization problem related to
balancing loads on SONET rings, Telecommun. Syst. 3 (1994)
165-181.

15. O. Gerstel, P. Lin, G. Sasaki, Combined wdm and sonet network
design, in: INFOCOM’99, Eighteenth Annual Joint Conference
of the IEEE Computer and Communications Societies, vol. 2,
1999, pp. 734-743.

16. S. Cosares, D.N. Deutsch, |. Saniee, O.J. Wasem, SONET
toolkit: a decision support system for designing robust and cost-
elective Sber-optic networks, Interfaces 25 (1) (1995) 20-40.

17. Data communication and networking fourth edition Forouzan. A
SCALABLE SDH/SONET FRAMER ARCHITECTURE FOR
DATACOM AND TELCO APPLICATIONS A. Herkersdorf, P.
Buchmann, R. Clauberg, W.Lemppenaul, H.R. Schindler, and
D. Webb IBM Research, Zurich Research Laboratory, 8803
Ruschlikon, Switzerland

18. FH Gelsenkirchen, Abteilung Bocholt, Postfach 1441, D-46364
Bocholt, Germany

Copyright © 2012 IJECCE, All right reserved
1074


mailto:henderson@cox.netSeptember
mailto:Verd�njvazquez@gdl.cinvestav.mx
mailto:dtorres@gdl.cinvestav.mx
mailto:fulayg@cs.fsu.edu
www.engr.smu.edu/~olinick/papers/sepp.ps
mailto:henderson@cox.netSeptember
mailto:Verd�njvazquez@gdl.cinvestav.mx
mailto:dtorres@gdl.cinvestav.mx
mailto:fulayg@cs.fsu.edu
www.engr.smu.edu/~olinick/papers/sepp.ps
mailto:henderson@cox.netSeptember
mailto:Verd�njvazquez@gdl.cinvestav.mx
mailto:dtorres@gdl.cinvestav.mx
mailto:fulayg@cs.fsu.edu
www.engr.smu.edu/~olinick/papers/sepp.ps

