
5.5 Analogue and digital data
As we have already learnt from earlier chapters, computers work with digital data,
which is defined as discrete, fixed values in a given range.

However, in the real world, physical measurements (i.e. data) are not digital but
are continuously variable, producing an infinite number of values within a given
range. For example, length, weight, temperature, pressure, etc. can take any value,
depending on the accuracy to which they are measured. These values are measured
by an analogue device which represents physical measurement on a continuous
analogue scale, as illustrated in Figure 5.5. The speedometer represents speed by
showing the position of a pointer on a dial, while the thermometer represents
temperature by the height of the liquid column.
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Example 2
The database shown in Table 5.7 contains two linked tables. The database is being used to keep a record of which
customers have borrowed CDs from the music lending library.

CD stock table

Customer borrowing table

a How many records are there in the CD stock table?
b How many fields are there in each record in the Customer borrowing table?
c What type of database is being used here?
d What is the primary key in the CD stock table?
e Which field is a foreign key?
f What data type would you use in the Date due back field?
g What data types have been used in all the other fields?

Barcode CD title CD Artist Year released Number of tracks

77779287727 Seasons End Marillion 1989 10

99969313424 Kingdom of Rust Doves 2009 9

24354273506 Let It Go Nada Surf 2002 11

94639624829 Our Love to Admire Interpol 2007 9

02498669105 The Invitation Thirteen Senses 2004 12

45099625627 Seal Seal 1994 10

Table 5.7 Tables of data relating to CDs borrowed from a library

Customer number Customer name Telephone number CD borrowed Date due back

M10411 Mr K. Sahz 415 003 455 02498669105 15/10/2009

M21516 Mr D. Silva 841 133 222 77779287727 14/10/2009

F18113 Mr A. Adak 614 555 211 45099625627 14/10/2009

M20004 Mr R. Choudhury 416 888 210 24354273506 12/10/2009

F16117 Ms L. Smith 416 219 000 94639624829 11/10/2009

F50316 Mr M. Egodi 841 567 228 99969313424 10/10/2009
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The data is known as analogue data.
Most control and monitoring
applications use devices called sensors
to measure these physical, analogue
quantities. Examples of sensors and
their use in monitoring and control
applications are discussed in Chapter 7.

However, computers can only
understand and manipulate digital data.
Analogue data would not make any sense to the computer and may even cause some
damage. To enable data in analogue form (often the input from a sensor) to be
processed by a computer, it needs to be changed into a digital form. This is done using
an analogue to digital converter (ADC).

Alternatively, if the computer is being used to control a device, such as a motor
or a valve, the device may need to be controlled by continuously variable voltages.
There would be no use sending out a digital signal. It would first need to be
changed into an analogue signal, requiring another device, known as a digital to
analogue converter (DAC).

Example of a control system
This example shows why there is a need to convert analogue to digital and also
digital to analogue as part of control system involving a computer:

Figure 5.6 shows a computer being used to control a furnace heated by burning
gas supplied from a gas source (the amount of gas is controlled by a valve which can
have an infinite number of positions).

A sensor is used to measure temperature in the furnace and it sends readings in
analogue form (small electric currents/voltages). This data is converted into digital
by an ADC and is fed to a computer, which compares the input temperature with
the required temperature stored on a file. If any action is needed (furnace
temperature is too low or too high) then a digital signal is sent out from the
computer. This signal is converted into an electric current/voltage (i.e. analogue) so
that the valve can be regulated (i.e. opened or closed to control the gas supply and
hence the furnace temperature).
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Figure 5.5 Examples of analogue devices
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Figure 5.6 Control system for a furnace
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