
Chapter 7 – Data 
Communications
Aims:  

Outline the history of data communications, especially the main
events.

Define the main parameters involved in the transmission of data.
Outline methods that are used to carrier data.
Define method of routing data through networks.



• Automated telephone switching. In 1889, Almon Strowger, a 
Kansas City undertaker, patented an automatic switching system. In 
one of the least catchy advertising slogans, it was advertised as a ‘girl-
less, cuss-less, out-of-orderless, wait-less telephone system.’ 

• Radio transmission. One of the few benefits of war (whether it be 
a real war or a cold war) is the rapid development of science and 
technology. Radio transmission benefited from this over World War 
I. 

• Trans-continental cables. After World War II, the first telephone 
cable across the Atlantic was laid from Oban, in Scotland to 
Clarenville in Newfoundland. Previously, in 1902, the first Pacific 
Ocean cable was laid. 

• Satellites. The first artificial satellite was Sputnik 1, which was 
launched by the USSR in 1957. This was closely followed in the 
following year by the US satellite, Explorer 1. The great revolution 
when the ATT-owned Telstar satellite started communicating over 
large distances using microwave signals. 



• Digital transmission and coding. Most information transmitted is 
now transmitted in the form of digital pulses. A standard code for this 
transmission, called pulse code modulation (PCM), was invented by 
A.H. Reeves in the 1930s, but was not used until the 1960s .

• Fibre-optic transmissions. Satellite communications increased the 
amount of data that could be transmitted over a channel, but in 1965 
Charles Kao laid down the future of high-capacity communication 
with the proof that data could be carried using optical fibres. 



Communication types

• Bandwidth contention, bandwidth sharing or reserved 
bandwidth. Some communication systems reserve bandwidth for a 
connection (such as ISDN and ATM), while others allow systems to
contend for it (such as Ethernet). 

• Virtual path, dedicated line or datagram. Some communication 
systems allow for a virtual path to be setup between the two 
connected systems, while others support a dedicated line between
the two systems. 

• Global addressing, local addressing or no addressing. An 
addressing structure provides for individual data packets to have an 
associated destination address. Each of the devices involved in the 
routing of the data read this address and send the data packet off on 
the optimal path. 
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Frequencies and banwidth
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Noise

• Thermal noise. Thermal noise occurs from the random movement 
of electrons in a con­ductor and is independent of frequency. 

• Cross-talk. Electrical signals propagate with an electric and a 
magnetic field. If two conductors are laid beside each other then the 
magnetic field from one couples into the other. 

• Impulse noise. Impulse noise is any unpredictable electromagnetic 
disturbance, such as from lightning or from energy radiated from an 
electric motor. 
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Digital modulation
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Phase and amplitude modulation
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Time-division multiplexing
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Electromagnetic waves
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Routing of data

• Circuit switching. This type of switching uses a dedicated line to 
make the connection between the source and destination, just as a 
telephone line makes a connection between the caller and the 
recipient. 

• Packet switching. This type of switching involves splitting data into 
data packets. Each packet contains the data and a packet header 
which has the information that is used to route the packet through 
the network. 
– Datagram. This is where the data packets travel from the source to the 

destination, and can take any path through the interconnected network.
– Virtual circuit. This is where all the data packets are routed along the 

same path. It differs from circuit switching in that there is no dedicated 
path for the data. 



• Multirate circuit switching. Traditionally TDM (time division 
multiplexing) is used to transmit data over a PSN (public switched 
network). This uses a circuit switching technology with a fixed data 
rate, and has fixed channels for the data. 

• Frame relay. This method is similar to packet switching, but the 
data packets (typically known as data frames in frame relays) have a 
variable length and are not fixed in length. This allows for variable bit 
rates.

• Cell relay. This method uses fixed packets (cells), and is a 
progression of the frame relay and multirate circuit switching. 
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Response time depends on the size 
of the data packets and the traffic 
within the network
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