
 
  

 
 
 

Data and information  What do we mean by data?  

The term "data" means raw facts and figures - usually a series of values produced as a result of an event or 
transaction. For example, if I buy an item in a supermarket a lot of data in the form of facts is collected such as:  

 

• keyboard  
• speech recognition, using a microphone  
• webcam  
• touch screen  
• selection from list using a mouse  
• sensors  
• bar-code reader  
• transfer of pre-captured data from an external device  

The meaning of the data may not be obvious; on their own, items of data may not be much use to a person. 
However, data is very useful when it is processed to create information.  

How data can arise: direct and indirect data capture  

Data capture means the collection of data to enter into a computer. Data can be input into a computer in a 
variety of ways, depending on the source:  

• my loyalty card number  
• the identity numbers for each item bought (often called the bar code number)  
• the weight of apples to be purchased  
• the number of the credit card used to pay for the goods.  

All this data has been generated by an event - me buying some items in a supermarket. If I pay a cheque into 
my bank account, this is an event which collects a record of the transaction. The record might contain details 
such as:  
  
• my bank account number and sort code  
• the bank account number and sort code for the cheque paid in the amount of the cheque.  
 
Other examples of data include:  
• 02447820004191 or 07379 (Information = Account numbers) 
• DEl3 OLL and W1A 1AA (Postcodes) 
• 50 00231036422 and 31 0563441241 (Bar codes) 
• 125, q@<d, Francis, 120689   (Numbers, letters, names and dates)  



 
e.g. a digital camera.  

A modern computer must store data of many types: for example, the data may be in the form of text, 
pictures, sound or numbers. When data is input into an lCT system it has to be converted from its current 
form into a form that can be processed digitally. This means that it has to be represented by a binary code 
made up of binary digits (bits), which can be written as either 0 or 1.  

The term "encoding data" means putting the data into an appropriate binary code. The following are all 
examples of files stored in the computer in binary code:  
• text, such as DOC files  
• digital pictures, such as bitmaps, JPG or GIF files  
• digital videos, such as MPG or AVI files  
• sound files, such as WAV or MP3 files.  
 

 

 

 

Different binary coding systems are used to represent different types of data; The smallest unit of storage is 
called a bit. A bit can be in one of two states: one state is represented by a 0, the other state by a 1. By 
building up combinations of bits, different codes can be stored. Two bits can store anyone of four different 
codes: 00, 01, 10 or 11, Three bits can store one of eight codes: 000 100 001 101 010 110 all 111. Four bits 
can store 16 codes, 5 bits 32 codes, 6 bits 64 codes, and so on.  

As well as data, program instructions are also stored in binary code of 0’s and I’s. The same bit pattern of, 
say, 16 bits could represent two text characters, an integer (a whole number), and part of a graphical image 
or a program instruction.  The program that is running interprets the bit pattern appropriately.  

Data made up of words or symbols is stored in text or character form. The word processor is the most 
common software package that processes text data.                         
 

                    

Indirect data capture is the collection of data as a byproduct from another purpose. Examples of indirect 
data capture are:  

• using data from reading bar codes at a supermarket till to work out stock levels  
• using the records of transactions generated at a store when a customer uses a loyalty card to build    
             up a profile of the buying habits of a customer. The store could sell this profile of a customer to   
             another company, enabling them to target mail at the customer for products that the customer is  
             most likely to buy.  

Data can be captured directly or indirectly.  

Direct data capture is the collection of data for a particular purpose. Examples of direct data capture are:  

• reading bar codes at a supermarket till so that the product can be identified  
• account details being read directly from the chip embedded in a credit card  
• an MlCR device automatically reading the numbers on the bottom of a cheque  
• data from an automatic weather station being downloaded into a computer.  

Storing data 
  



 
 

 
 

 
 
Increasingly, computers are used to manipulate, store and display non-textual images. For example, a photograph 

can be downloaded from a camera, stored and used on a web page. Computer games can contain complex graphical 

images. Indeed, the most commonly used interfaces on a personal computer are made up of graphical images in the 

form of icons. These pictures, or graphics, also have to be stored in binary coded form. There are two main ways in 

which images are stored: either as bitmapped or vector graphics.  

 
Bitmapped graphics  

 
A bitmap is the binary stored data representing an image. A picture is broken up into thousands of tiny squares 

called pixels. The number of pixels stored for a given area determines the resolution of the image. The more pixels 

that are used per square unit, the greater the resolution of the image. 

The greater the resolution of an image the better the image looks. The greater the resolution of the image,  
the more memory is required to store its bitmap. Each pixel is allocated a number of bits in the bitmap to 
represent its colour. The more bits allocated to each pixel the greater the choice of possible colours, but 
the amount of memory required to store an image also increases. If only two colours, black and white, are 
used then just one bit is needed to represent each pixel. A 0 can be used to represent white and a 1 to 
represent black. If four colours are to be represented then two bits are needed for each pixel and the 
coding could be, for example:  
 
00 -white, 01 -red, 10 -green, 11 -black  
 
As processors have become faster, both the main memory (RAM) and the backing storage capacity have 
increased hugely. Modern computers are able to store and process complex images of high resolution that 
are made up of many colours. Bitmapped graphics can he created by using a drawing package where 
individual pixels can be set or lines "drawn". This is achieved using some kind of pointing device to modify 
an image displayed on a screen. Alternatively, an image can be input using a scanner or a digital camera. A 
software package can then be used to modify the image. For detailed changes, the setting of individual 
pixels can be modified. There are a number of standard formats that are used for storing graphical data. 
These are necessary, in the same way that ASCII is necessary for text storage, to allow graphical data to he 
transferred between different packages. An image developed in a painting package may then be used in a 
desktop-publishing (DTP) package. One common format is Tagged Image File Format (TIFF).  
 
 
 
 

The following phrase is an example of text and is made up of 36 characters -34 letters and 2 spaces:  

Information Communication Technology  

Each character (including a space) that can be used is assigned a unique binary code. Standard codes have 
been agreed so that data can be transferred and correctly interpreted between two ICT systems.  

The most widely used character coding system is ASCII (American Standard Code for Information 
Interchange). A character coded in ASCII is made up of 8 bits. The 8th bit acts as a check bit to help ensure 
that any corruption of data is detected. The other seven bits can produce 128 unique codes, each a different 
combination of Os and Is. Thus 128 different characters can be represented.  

.. . In ASCII the term "ICT" IS called: 0I00I00I 0I0000II 0I0I0I 00  

2 

Images 



Compressed bitmap files  
Data compression techniques are used to minimise the amount of storage space needed for graphical 
images. The Joint Photographic Experts Group (JPEG) has defined standards for graphical image 
compression. JPEG is now a commonly used format.  
 
Problems associated with bitmapped graphics  
•  Bitmapped graphics can be difficult to edit. For example, if a line needs to be redrawn, the pixels in  
              the deleted line have all to be changed to the background colour and the pixels that make up the  
              new line have to be changed too.  
• Image quality can be lost if enlargement takes place as the size of pixels is increased and the  
              resolution of the image (the number of pixels per unit area) is reduced.  
• Distortion can occur if the image is transferred to a computer whose screen has a different  
              resolution as pixels can be elongated in one direction.  
• A large storage space is required to store the attributes of every pixel.  
 
Vector graphics  
For applications such as computer-aided design (CAD), where high precision is required, bitmapped 
graphics are not appropriate. With vector graphics, the image is stored in terms of geometric data. For 
example, a circle is defined by its centre, its radius and its colour.  
Vector graphics enable the user to manipulate objects as entire units. For example, to change the length of 
Q line or enlarge Q circle, the user simply has to select the chosen object on the screen and then stretch or 
drag the image as required. The bitmapped graphic requires individual dots in the line or circle to be 
repainted. Using vector graphics, objects are described mathematically so they can be layered, rotated and 
magnified relatively easily (see Figure below).  
 
 

 
 
Effect of enlargement on a vector and a bitmap graphic  
 
 
 
 
 
 



 
 
Moving pictures  
 
Animations consist of a number of images or frames stored together and displayed one after the other. 
The more frames and the smaller the change between frames) the more realistic is the effect of the 
animation. An animation stored as GlF files can take up considerable storage space. The MP[G file format 
uses a method of compression for video information in a similar way to that used in JPEG files for single 
images, the aim being to eliminate repetition between frames. MPEG files also allow a soundtrack. In spite 
of the size reduction resulting from compression, even a short piece lasting only a few minutes will have 
hundreds or thousands of frames and so the file size is likely to be large.  
 
NUMBERS 
Computers store numbers, as all other data, in binary coded form. There are three main ways of coding the 
numbers that we use.  
 
Integers are whole numbers, such as 7, 24567800, -56 or O. When integers are stored in a computer, the 
number of bits assigned to the code determines the range of numbers that can be stored. One byte (8 bits) 
can store positive numbers in the range 0 to 255, while two bytes (16 bits) can store positive numbers in 
the range 0 to 65535.  
The coding can be designed to store negative as well as positive integers. Integer arithmetic provides fast 
and accurate results; problems only occur if a calculation results in an integer that is too large to be stored 
in the number of bits assigned to the code.  
 
A real number is a number that can have a fractional part. Unlike integers, real numbers can rarely be 
stored exactly in the bits assigned to store the number. Try dividing 100 by 3 (by hand) and you will find 
you can never write down all the digits after the decimal point. You could write down 33.3 or 33.33 or 
33.333333333. Whatever you write will not be exact; the representation of real numbers in a computer 
always involves some loss of accuracy. The more bits allocated to store a real number, the greater the 
range of numbers that can be stored, in the same way as with integers, but the accuracy of the 
representation of the number also increases. Performing calculations on real numbers is a more complex 
operation than performing calculations with integers, and therefore is slower. In systems where fractional 
values are needed but where accuracy is very important, such as when data is representing money, then a 
third form of coding can be used. There are a number of applications where numbers that represent 
currency values are stored in a special format.  
 
A Boolean value is one that can take one of only two values one representing true (or yes) and the other 
false (or no). Sound travels in waves and is therefore analogue in form. To be stored in a computer, the 
analogue signal must be  
converted into digital form. The wave that is input through a microphone is sampled at regular intervals by 
an analogue to-digital converter. This device measures the height of the wave at the time of sampling and 
stores this as a binary code. The number of times that the wave is sampled for a given time period is 
known as the sampling rate.  
 
The more frequent the sampling, the more accurate the representation of the sound. The amount of 
storage space required increases as the sampling rate of the sound increases. Typically. music stored on an 
audio CD has 44,100 samples per second, each sample using 16 bits with two channels (for stereo sound). 
This means that a CD stores about 10 megabytes of data per minute of music. A five-minute song therefore 
requires 50 MB of data.  
 
Data compression techniques are used to reduce the amount of storage space required. MP3 is a standard 



coding system using compression techniques that stores the sound files in a smaller space. MP3 can 
compress a song by a factor of about 10 while keeping close to CD quality. The 50-MB sound file is reduced 
to about 5 MB when stored in MP3 format.  
When the sound is output, the digital representation is converted back to analogue form and the signal is 
output through a speaker. How closely the sound resembles the original wave depends upon the sampling 
frequency.  
In the same way that there are a number of standard formats for storing text and graphics, so too there 
are standards for sound storage. WAY is the standard audio format for Windows and AIFF for the 
Macintosh. Both platforms can also play and save sounds in the AU and SND audio formats as well as the 
MIDI format which is specifically for music. MP3 format, described above, is used to download and store 
music files from the Internet.  
 
Why things go wrong  
 
If data is entered incorrectly, whether accidentally or deliberately, then the information output will be 
incorrect. Information is only as accurate as the data that is entered. If the data source is wrong, the 
information output will be wrong. This is sometimes referred to as garbage in, garbage out (GIGO). Stories 
abound of things going wrong with computers. A warehouse production system at Rootes Group in the 
1960s didn't know the difference between feet and inches -some components turned out 12 times bigger 
than they should have been. NASA made a similar mistake when trying to send a rocket to Mars. Some 
measurements were in inches and some in centimetres. Let's just say that the rocket didn't land as 
expected.  
 
Data has to be processed to produce information. In some circumstances, a code is used to represent the 
data to allow processing to be more effective and to produce more useful information for the user.  
 
Common examples of the use of coding include:  
 
• Gender is usually stored as M or F instead of Male or Female.  
• Banks use branch sort codes such as 60-18-46 instead of the name of the branch.  

• Dates of birth, such as 6 February 1986, are coded as 06 02 1986 instead of as 6
th   

                    
February 1986.  

• Airline baggage handlers use codes for destinations e.g. LHR means London Heathrow  
             and FRA means Frankfurt.  
• Postcodes identify a small number of buildings. For example, S09 identifies an area of  
             Southampton and S09 5NH is the university. If the code is written on an envelope, it can  
             be converted into a series of dots for automatic sorting.  
 
Codes are used because:  
 
• They are often easy to remember, such as LHR for London Heathrow.  
• They are usually short and quicker to enter; fewer errors are likely to be made.  
• They take up less storage space on disk.  
• They ensure that the data stored is consistent. For example, it would be difficult to  
              search a file for people with a given date of birth if some were stored as 25th May 1988  
              and others as May 25 1988.  
• It is easier to check that data is valid if the range of options is limited.  
 
 
 



Example  
It is possible to access a computer program on the Internet that outputs the full address when you enter a 
postcode and house number. Entering the postcode:  
• is quicker to type in as it is much shorter than the full address  
• allows an immediate check to be made to see if the postcode really exists  
• avoids spelling the name of street incorrectly.  
 
Data is entered into the computer and stored in code. However if the data item is to become information it 
must be decoded before it is output. So at a supermarket till, the bar codes of the items are entered into 
the computer as data but information the total cost for all the purchases -is displayed on the till. Market 
research questionnaires often ask the subject to tick an age range. The answer is stored as a code, for 
example, c for anyone who is 25 to 34.  
This coding is easy to use but leads to a loss of precision.  
• People who are 25 are bracketed with people who are 34.  
• If you had to work out the average age you wouldn't be able to do so.  
 
The fewer the categories, the greater the loss of precision.  
 
 
 

 
 

 


