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DATA COMMUNICATIONS

Principles of Data Communications

 The first data communications system was the telegraph. It was invented more than 
100 years ago.

 Modern computers manipulate bits, binary symbols, of electrical energy.

 When a computer communicates with another computer it sends these bits along a 
cable between them.

 If the distance is longer, a telecommunications network is required that provides an 
endtoend communications channel.
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Serial and Parallel Data Communications

 Modern computers manipulate bits, binary symbols, of electrical energy

Asynchronous and Synchronous Data Transmission

 Over longer distances we use serial transmission either in an asynchronous or 
synchronous transmission mode.

 In asynchronous transmission only a small number of bits are transmitted at a time. 
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Asynchronous and Synchronous Data Transmission

 Most synchronous transmission methods are socalled “bitoriented” protocols in 
which data blocks are not divided into separate bytes because many types of 
information is not presented as a set of bytes.

Circuit and Packet Switching

 Data communications through the telecommunications network may use three basic 
different types of circuits:
 Leased or dedicated: The cost of a leased line is fixed per month and depends on the capacity and 

length of the connection.
 Circuit switched or dialup: The cost of switched service depends on the time the service is used, the 

data rate, and the distance.
 Packet switched: The cost is often fixed and depends on the interface data rate. In some packet

switched networks cost may depend on the amount of transferred data. Agreements with the service 
provider may specify other parameters that influence the cost, such as the maximum data rate or 
average data rate.

 For corporate data networks, the leasedline solution is often attractive when the 
LANs of offices in a region need to be interconnected.
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Leased Lines And Circuit- And Packet-switched Networks.

Circuit Switching

 Circuitswitched networks provide fixed bandwidth and very short and fixed delay.

 In the beginning a circuitswitched connection is dialed up by the data source.

 During a conversation, the data capacity of the connection is fixed and it is reserved 
only for this conversation regardless of whether the data capacity is used or not. 

 At the end of the call, the circuit is released.
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Packet Switching

 Packetswitched networks are specially designed for data communication.

 There are two basic types of packetswitched networks : virtual circuits and 
datagram transmission.

Switching and Routing Through Virtual Circuits

 In the case of layer 3 routing every data packet carries the complete global 
destination information (network layer address of the destination) and all packets 
are routed independently.

 The routing procedure is performed at the network layer, layer 3, and it requires 
analysis of each packet and the routing decision based on the destination address 
on each router.

 In the network each circuit established between nodes has a certain identification 
number and there is no global identification that could be used on all links through 
the network.
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Switching Of Frames On Virtual Circuits.

Polling
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Data Communication Protocols

Purpose and Value of Layering

 The purpose of each layer is to provide certain services to the higher layers, 
shielding those layers from the details of how the provided services are actually 
implemented.
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Open Systems Interconnection (OSI)

The TCP/IP Stack and OSI Reference Model
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Data Flow Through A Protocol Stack

Voice-Band Modems
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Interfaces And Operation Of A Voice-band Modem

ISDN
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DSL

DSL

DSL Technologies, Access Distances, and Service Rates
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Video-On-Demand and ADSL

Very-High-Bit-Rate DSL (VDSL)
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Cable TV Networks

Traditional cable TV plant.

Cable TV Networks

Cable TV plant modified for cable modem service
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Wireless and Fiber Cable Access

 Wireless technology for fixed access provides costeffective broadband access 
alternative for new service providers with much lower initial investments.

 A basic wireless access system consists of a LAN at the customer premises and a 
radio relay system connecting the LAN via radio waves to a service provider’s router 
that is connected to Internet.

 Access via fiber optic cable is superior in terms of quality and bandwidth.

 A fiber connection can be built from the central office to a multiplexing point from 
which copper cable access is provided to multiple customers.

Leased Lines and WANs

Regional and longdistance leased lines


