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CU5192 OPTICAL NETWORKS
DETAILED SYLLABUS

UNIT |

Introduction to Optical Networks: Telecommunications Networks Architecture, Services, circuit
switching and packet switching, Optical Networks: Multiplexing Techniques, Second
generation Optical Networks, Optical Packet Switching, Transmission Basics: Wavelength,
frequencies, and channel spacing, Wavelength standards, Optical power and loss, Network
Evolution, Nonlinear Effects: Self-phase Modulation, Cross-phase Modulation, Four Wave
mixing, Solitons. Components: Couplers, Isolators and Circulators, Multiplexers and Filters,
Optical Amplifiers, Transmitters, Detectors, Switches, Wavelength Converters.

UNIT I

Transmission System Engineering: System Model, Power Penalty, Transmitter, Receiver,
Optical Amplifiers, Crosstalk, Dispersion, Wavelength Stabilization, Overall Design
Considerations. Optical Internets: Migration to IP optical networking, IP and Optical backbone,
IP Routing table, MPLS and optical cross connect table, Protocol stack Alternatives,
Internetworking SS7 and Legacy Transport, Internet transport network protocol stack.

UNIT 11l

SONET, SDH and Optical Transport Networks (OTNs): SONET and SDH: SONET
multiplexing hierarchy, Frame structure, Functional Component, problem detection,
concatenation. Architecture of Optical Transport Networks (OTNSs): Digital wrapper, in-band
and out-of band control signalling, Importance of Multiplexing and multiplexing hierarchies,
SONET multiplexing hierarchies, SDH multiplexing hierarchies, New Optical Transport, OTN
layered Model, Generic Framing Procedure (GFP)

UNIT IV

WDM, Network topologies, MPLS and Optical Networks: WDM: WDM operation, Dense
Wavelength Division Multiplexing (DWDM), Erbium-doped Fiber (EDF), WDM amplifiers, Add-
Drop Multiplexers, Wavelength Continuity Property, Higher dispersion for DWDM, Tunable
DWDM Lasers.

UNIT V

Network topologies and protection schemes: Robust networks, Line and path protection
switching, Types of topology, Point to point topology, bi-directional line-switched ring (BLSR),
meshed topology, Passive optical networks, Metro optical networks 28 MPLS and Optical
Networks: IS label switching, Forwarding equivalence class (FEC), Types of MPLS nodes,
Label distribution and binding, label swapping and traffic forwarding, MPLS support of Virtual
Private Networks (VPN), MPLS traffic engineering, Multi-protocol Lambda switching (MPIS).

OBJECTIVES:

The students should be made to understand:

» Optical system components like optical amplifiers, wavelength converters.
» Up-to-date survey of development in Optical Network Architectures.
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» Packet switching.
* Network design perspectives.
» Different Optical Network management techniques and functions.

REFERENCES:

1. Rajiv Ramaswami and Kumar Sivarajan, "Optical Networks — Practical Perspective", 3rd
Edition, Morgan - Kaufmann Publishers.

2. Optical Networks, Third Generation Transport Systems, Uyless Black, Pearson
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