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Objectives

1.

3.
4.

To understand basic components of a data communication system, the transmission
and reception techniques for communications, and the channel impairments and their
influence on data transmission

To understand different types of channel, medium, resource sharing and access
techniques

To understand issues of flow control and error control techniques

To introduction principles of packet switching techniques and data networking

Learning Outcomes

1.

2.
3.
4.

Ability to identify basic components of data communication system

Ability to distinguish various data transmission and modulation techniques

Ability to analyse the impact of various channel impairments on data transmission
Ability to identify different data networks and the networking hardware

Contents

1.

Introduction: Data and Signal, Signal characteristics, Analog and Digital Signal, Analog
and Digital Data Communication System, Transmission Impairments (Attenuation,
Noise, Distortion)

Transmission Media: Copper Media and Fiber Optics, Unguided Transmission Media -
Terrestrial Microwaves and Satellite Communication, Cellular System, Multipath Fading,
Data Rate Limits - Nyquist Bit Rate for Noiseless Channel, Shannon Capacity for Noisy
Channel, Performance of Channel - Bandwidth, Throughput, Latency, Jitter and Bit Error
Rate (BER)

Data Encoding and Modulation: Baseband Communication (Analog/Digital), Data
Encoding and Modulation, Types of Analog Modulation - AM, FM and PM, Pulse
Modulation System - PAM and PWM, Encoding Analog Data as Digital Signal - PCM,
Encoding Digital Data as Digital Signals, Line Coding Schemes - NRZ, RZ, Manchester and
AMI, Block Coding, Scrambling, Digital Modulation - ASK, FSK, PSK, QAM

Multiplexing and Spreading: Multiplexing and Application, FDM, WDM, TDM, Random
Access, CDMA

Source and Channel Coding: Measure of Information, Huffman Coding, Error Detection
and Correction Code, Hamming Distance, Linear Block Coding, Cyclic Codes, CRC,
Convolution Codes

Switching: Local area networks: Switching and Application, Circuit Switching and Packet
Switching, Datagram Switching and Virtual Circuit Switching, X.25, Frame Relay, ATM,
Introduction to queuing theory
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1.
2.
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