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9.1 Databases  
9.1.1 Single-table databases  

A database is a structured collection of data that allows people to extract information in a way that meets their 

needs. The data can include text, numbers, pictures; anything that can be stored in a computer. Relational 

databases will be studied at A Level but for IGCSE only single-table databases will be studied. A single-table 

database contains only one table. 

 

Why are databases useful? Databases prevent problems occurring because:  

» If any changes or additions are made it only has to be done once – data is consistent  

» The same data is used by everyone  

» Data is only stored once in relational databases which means no data duplication.  

 

What are databases used for? To store information about people, for instance:  

» Patients in a hospital  

» Pupils at a school. To store information about things, for instance:  

» Cars to be sold  

» Books in a library. To store information about events, for instance:  

» Hotel bookings  

» Results of races. 

Fields and records – the building blocks for any database  

Inside a database, data is stored in tables, which consists of many records. Each record consists of several fields. 

The number of records in a table will vary as new records can be added and deleted from a table as required. 

 
As every record contains the same number of fields, each field in a record contains a specific piece of information 

about the single item, person or event stored in that record. Each field will have a meaningful name to identify the 

data stored in it. 
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Validation  

The role of validation was discussed in 

Section 7.5. It may be worth the reader 

revisiting this part of the book before 

continuing with this chapter. Some validation 

checks will be automatically provided by the 

database management software that is used 

to construct and maintain the database.  

 

Other validation checks need to be set up by 

the database developer during the 

construction of the database. The practical use of a database management system is strongly recommended for all 

students. Practical examples will be used throughout this chapter.  

 

The database management software used is Microsoft Access 365 as Microsoft Access is used by most schools with 

students studying IGCSE Computer Science. 
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9.1.2 Basic data types 

There are six basic data types that you need to be able to use in a database:  

» Text/alphanumeric  » Character  » Boolean  » Integer  

» Real    » Date/time 

What is a data type?  

Each field will require a data type to be selected. A data type classifies how the data is stored, displayed and the 

operations that can be performed on the stored value. For example, a field with an integer data type is stored and 

displayed as a whole number and the value stored can be used in calculations. 

 

9.1.3 Primary keys 

As each record within a table contains data about a single item, person, or event, it is important to be able to 

uniquely identify this item. In order to reliably identify an item from the data stored about it in a record there 

needs to be a field that uniquely identifies the item. This field is called the primary key. 

9.1.4 SQL  

Structured Query Language (SQL) is the standard query language for writing scripts to obtain useful information 

from a database. We will be using SQL to obtain information from single-table databases.  

SQL scripts  

An SQL script is a list of SQL commands that perform a given task, often stored in a file so the script can be reused.  

 

In order to be able to understand SQL and identify the output from an SQL script, you should have practical 

experience of writing SQL scripts. You can write scripts using SQL commands in Access.  

 

There are many other applications that also allow you to do this – MySQL and SQLite are freely available ones. 

When using any SQL application, it is important that you check the commands available to use as these may differ 

slightly from those listed in the syllabus and shown below.  

 

You will need to be able to understand and identify the output from the following SQL statements. 
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Practical use of a database  

As an IGCSE Computer Science student you need to be able to do the following:  

» Define a single-table database from given data storage requirements  

» Choose a suitable primary key for a database table  

» Read, complete and understand SQL scripts. 
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Revision questions  
1. A database, SOFASELECT, was set up to show the prices of suites, sofas and chairs for sale from an online 

furniture warehouse. Part of the database is shown below. 

 
(a) How many fields are in each record? 

 

(b) State which field you would choose for the primary key 

 

Give a reason for choosing this field. 

 

(c) State the data type you would choose for each of the following fields 

 

(d) The query-by-example grid below selects all the furniture in cream leather. 

 
Show the output from the query-by-example. 

 

(e) Complete the query-by-example grid below to select and show the brochure number, material, colour and price 

of all the furniture with 3 or more seats. 
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2. A database table, SHEEP, is used to keep a record of the sheep on a farm. Each sheep has a unique ear tag, 

EARnnnn; n is a single digit. The farmer keeps a record of the date of birth, the gender and the current weight of 

each sheep in kilograms.  

 

(a) Identify the four fields required for the database. Give each field a suitable name and data type. Provide a 

sample of data that you could expect to see in the field. 

 
(b) State the field that you would choose as the primary key. 

 

(c) Using the query-by-example grid below, write a query to identify the ear tags of all male sheep weighing over 10 

kilograms. Only display the ear tags. 
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3. A garden centre sells garden tools and stores details of these in a database table named TOOLS. Code is the 

primary key in the TOOLS table. 

 
a) State the purpose of the primary key in the TOOLS table. 

(b) List the output from the data shown in the table TOOLS that would be given by this query-by example. 

 
 

(c) Complete the query-by-example grid to output the tools where the quantity in stock is below 25. Only show the 

Code, Description and Quantity_Stock fields in ascending order of Code. 
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4. A database table, JUICE, is used to keep a record of cartons of fresh fruit juice available for sale. 

 
(a) Identify a suitable field to use as the primary key. State a reason for your choice. 

 

(b) Complete the query-by-example grid to display only the stock level and size of all cartons containing only apple 

juice. 

 
5. Draw the flowchart symbol for Decision and the flowchart symbol for Process 
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6. A convenience store which sells general groceries wants to set up a database table called STOCK. The table will 

contain fields including a description of the item, the price of the item and the number in stock for each item. The 

STOCK table also has a fourth field to be used as a primary key 

 

a. Complete the table to suggest a suitable field name for each of the four fields in the table STOCK. Give the 

purpose of the data to be stored in each field. 

 
 

b. Complete the query-by-example grid to output stock items where the quantity in stock has fallen below 20. Only 

show the primary key and description of the items. 

 
7. A wildlife park has a database table, called LIVESTOCK, to classify and record its animal species. Part of the 

database table is shown. 

 

(a) Suggest another appropriate field that could 

be added to this database by stating its name 

and data type. State its purpose and give an 

example of the data it could contain. 
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(b) Use the query-by-example grid below to provide a list of all four legged mammals that are herbivores, sorted 

alphabetically by species, with only the species displayed 

 
8. A database table, TRAIN, is to be set up for a railway company to keep a record of the engines available for use. 

Each engine has a unique number made up of 5 digits, nnnnn. The engines are classified as freight (F) or passenger 

(P) together with a power classification that is a whole number between 0 and 9, for example F8. The railway 

company keeps a record of the date of the last service for each engine.  

 

(a) Identify the three fields required for the database. Give each field a suitable name and data type. Provide a 

sample of data that you could expect to see in the field. 

 

(b) State the field that you should choose as the primary key. 

 

(c) Using the query-by-example grid below, write a query to identify all passenger engines that have not been 

serviced in the past 12 months. Only display the engine numbers. 

 
 


