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Databases are used by many organisations to organise, search and manipulate data: 

 Schools hold data about students. 

 Supermarkets hold data about stock levels of the items they sell and customer buying 

patterns. 

 Companies hold data about the goods and services they produce and sell, the customers 

who buy them and the suppliers who provide the components. 

 Websites and mobile apps like Twitter and Instagram hold data about users, the content 

they create and all the related links across a whole range of social media. 

It is important that the data is ORGANISED and structured into records; for example, your school 

database will have a record for each individual student. 

1. What data will be in the school database about each student? 

2. What data could be used to uniquely identify each student? 

 

A database is a structured collection of data which uses tables, records and fields to organise that 

data. For example, your school will have a database containing all the personal details of the 

students, e.g. contact details, date of birth, address. 

Each record will have a field with a unique reference or value so that each record is unique and there 

are no duplicate records. 

The database structure will be organised so that users can easily extract information; for example, 

entering an employee code to find out when an employee’s health and safety training needs to be 

renewed.  

This is part of a list of employees working at different branches held by a Human Resources 

department.  A database structure must avoid repeating data to ensure that there are no duplicates 

or inconsistences, e.g. spelling errors. 

You should be able to identify three fields where there could be duplication or inconsistency. 

The problem with this system is: 
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1. Inconsistent data: The description of the activity for several training levels is different. 
 

2. Data redundancy: Duplicate data may be held for employees’ addresses, with areas and 

town names being repeated. 

 

KEY POINT: Data duplication leads to data inconsistency 

The aim of a database is that all data should be stored just ONCE; this is called a RELATIONAL 

DATABASE. 

The problem above can be solved by splitting the data into separate tables. When the tables are 

linked together they create a RELATIONSHIP between the two tables through the use of the 

PRIMARY KEY. 

The employee table will have a link to the training table by including the PRIMARY KEY of the training 

table (which is now called the FOREIGN KEY) in the employee table 

 

 

 

 

 

 

 

Other tables can also be linked together using suitable UNIQUE values in a record. 

 

1. Identify the PRIMARY KEY in the original employee table. 

2. The school is creating a database of staff cars to ensure that only authorised staff can park 

on the school site.  

a. Write down five possible fields in the cars table. 

b. State which field would be the primary key and give a reason. 

Think about the apps you use on your mobile phone. Each time you use Twitter or Instagram on your 

phone to search for information you are using a database. 

Foreign Key 

Primary Key 
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For example, you can search Instagram for people by name or username and the results you get will 

be based on people you follow, what types of photos you have liked or who you are connected to. 

All this information is stored in a record about you and is constantly updated whenever you add to 

your Instagram account. 

In order to link all the content and searches that belong to you, you have a ‘unique’ identifier in the 

database, your username, which is used as a PRIMARY KEY. This unique identifier is used to link all 

the details of users and their content. When you add new content it will be linked to your username 

by using location stickers, location or hashtags. 

In each table, the data is divided into fields and records. Each record will have all the information 

about, for example, an Instagram user. The table is also divided into fields; each entry in a field will 

be the same type of data, e.g. date of birth. 

We can think about the table as a set of rows and columns; this might be the table that stores 

username information. 

Possible Instagram user table 

UserID Username Email DateOfBirth CreationDate LastLogin 

1698732 manda a_winfield@virgin.net 23.6.1992 07.05.2009 15.12.2019 

16553278 AndyCaillon Caillon_a@btinternet.com 5.2.1987 16.11.2011 24.12.2019 

This might be a table that stores photo details: 

 

 

PhotoID UserID LocationID PhotoLatitude PhotoLongitude UploadDate 

294326543 16553278 296541395 -76.236 41.4439 04/09/2019 

246385231 16553278 195264571 40.239 -84.365 04/09/2019 

 

 

 

 

 

 

Field Record Field name 

Each photo has its  

own unique ID (PhotoID) 

Each photo is linked to it’s owner by their UserID value 

(the PRIMARY KEY in the User table) 
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We have already discussed data types in Python (Topic 3). When we create a database, we also need 

to decide which data type to use for each field in the database so the computer knows what actions 

or calculations can be performed on that data.  Common data types used in database software are: 

Data Type Description 

Text Text including telephone numbers (pseudo-numbers) 

Number Any type of number 

Date/Time Date and/or time 

Boolean True or False, Yes or No, On or Off (only two options) 

Currency Numbers formatted as a currency 

Auto number Automatically generated number ‒ usually used to 
create unique values for a primary key 

The data types used in the examples above: 

 Text   e.g.  ‘AndyCaillon’, ‘a_winfield@virgin.net’ 

 Number  e.g.  -76.236, 1698732 

 Date/Time  e.g.  4.9.2019, 23.6.1992 

 

Databases can be complex data structures with many tables linking to data in other tables. The 

method that databases use to ensure that data is consistent ‒ for example, that a username or 

customer name is always spelt correctly ‒ is to have each piece of data stored just once and have 

numerical links to any other tables that need to display the data. This is achieved through the use of 

a PRIMARY KEY. 

In the Instagram user table example shown above, the UserID is a PRIMARY KEY, a unique value that 

no other record in that table will ever use. Similarly, the photo details table uses a unique PhotoID 

number for each photo; again, this is unique and will never be used by any other record in the table. 

Look at the Python code used to create the ‘games’ table on the following page. 

1. Which field is the most suitable as a primary key? 

2. What data type is used in this field? 

3. Explain why you have chosen this field. 

4. Identify the data type used in the ‘price’ field. 

5. Explain why you think this data type has been chosen. 
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The universal language used to create and manipulate databases is called structured query language, 

or SQL (pronounced ‘sequel’).  

In order to use Python and create a simple database, we need to know some basic SQL instructions: 

These are the SQL statements we will be using: 

• CREATE TABLE – this will create a table in a database 
• INSERT INTO – insert new data into a table in a database 

 SELECT – display data that is in a table in a database 
• UPDATE – change data in a table in a database 
• DELETE – remove data from a table in a database 
 

When the Python code is saved and run it creates an empty database with the fields specified: 

 code 

 name 

 price 

 date_bought 

Note: the data type used for the ‘date_bought’ field is text as no calculations will be made using this 

field.  

This will be saved in the same folder as the Python file used to create it. 
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Using the SQLite Browser, we can see the empty table: 

 

 

 

 

 

 

 

 

 

 

 

 

The database table is currently empty; we can now add the data using the INSERT INTO statement. 

This can be done by adding an individual record or several records at the same time.  

The code specifies the fields and the data but NOT the PRIMARY KEY. This will be automatically 

added each time a record is entered. 

  

Field names 
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Adding several records to the database table using a list; again, the PRIMARY KEY will automatically 

be added. 

 

The database table now contains five records: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The table can be viewed using the DB Browser for SQLite. 
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All the records in the table can also be selected and printed out using Python. 

 

 

 

 

 

 

 

 

 

 

 

 

We can use the SELECT statement to choose which data from the table to view in a printed format. 

The records are printed out: 

You can use a symbol called a wildcard (*) in your SELECT statement to print all the records. 
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The query by example grid was developed in the 1970s as the use of databases in business became 

much more common. Since the people now using databases were not experts in using SQL, the 

simple grid layout allowed non-specialist users to easily find data without needing any detailed 

knowledge of how to write the SQL statements.  

Using a query by example grid to find all the data in a table is simple: 

1. Choose the fields you want to see and the table containing those fields 

2. Include suitable search criteria (where relevant) 

3. Choose ‘show’ for each data field that you want to see in the results 

4. Execute or run the query 

If you want to search for a specific record, you need to add the search criteria in the criteria row for 

that field. For example, if I want to know which games cost more than £15, I would add >15 in the 

criteria row of the ‘price’ field. 

Field: code name price date_bought 

Table: games games games games 

Sort:     

Show:     

Criteria:     

or:     

 

Using the query by example templates at the back of this resource: 

1. Write a query that will find all games for which the cost is less than £20. 

2. Write a query that will select the game where the code equals ‘arkhr01’ and print out the 

title and price only. 
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…

The select statement can now be extended to add selection criteria using the keyword WHERE. 

 

prints the results: 

 

There is a range of operators that can be used with the ‘where’ clause:  

Operator Meaning 

= Equal to 

<>  or  != Not equal to 

< Less than 

> Greater than 

<= Less than or equal to 

>= Greater than or equal to 

BETWEEN Value between a given range including the bounds 

LIKE Matches a given pattern 

IN To find more than one value in a column 
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If the dataset returned from your search contains many records, it may be easier to view the data by 

sorting on a particular field in ascending (from A to Z) or descending (from Z to A) order. Additional 

games have been added to the database to demonstrate this: 

 

  



14 | Databases Page 12 of 21 © ZigZag Education, 2021 
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Sometimes data in our database needs to be changed; perhaps a customer has changed their 

address or the name of a product has changed. 

In this example, the ‘date_bought’ has been entered incorrectly for the ‘Codenames’ game and 

needs to be changed to 16.12.2019. 

 

It is important to save 

the database after 

updating or deleting any 

records.  

Here is the updated 

table viewed in DB 

Browser: 

 

 

Using the DELETE statement is very similar; the record is selected using search criteria, then removed. 
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The database now has just four records: 

 

 

 

 

 

 

 

The record with the unique PRIMARY KEY 2 has now been deleted, and that number will never be 

used again for any new records. 

 

We can extend our queries using comparison and logical operators so that we can create more 

complex searches. 

Examples: 

To find employees who live in Oldham OR work in the Oldham branch: 

 Town = “Oldham” OR BranchCode = “OL1” 

To find employees who live in Manchester AND work in the Manchester branch: 

 Town = “Manchester” AND BranchCode = “MA2” 
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A database was set up to store details of books at a library.  Below is a sample of the data. 

Title Author Format Pages ISBN PublicationDate 

Drawing Manga 9colorstudio Paperback 44 9781615645619 2013 

Flashpoint Johns, Geoff Paperback 166 9781401233389 2012 

House of M Bendis, Brian Paperback 224 9780785117216 2006 

Punishermax: 
Homeless 

Aaron, Jason Paperback 128 9780785152101 2012 

Punishermax: Frank Aaron, Jason Paperback 112 9780785152095 2012 

Ripclaw Aaron, Jason Paperback 208 9781607060543 2009 

Wallace & Gromit:  
The Bootiful Game 

Rimmer, Ian Paperback 48 9781840239485 2005 

 

1. State the number of fields in each record. 

2. Identify which field should be used as the primary key, and explain why. 

3. State the title of the book(s) that are returned using the following search criteria: 
 

(Name = * Jason) AND (PublicationDate < 2012) 
 

 

 

 

1. Copy and complete the following table by explaining the meaning of the following 

comparison operators used in queries. 

Operator Meaning 

=  

>  

<   

>=   

<=   

<>  

 

 



14 | Databases Page 16 of 21 © ZigZag Education, 2021 

The following diagram shows part of a membership database.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For the following question: 

State the search criteria which would have been input to produce the following results. 

 

 

 

 

The answer is:  Gender = ‘M’ AND Age >= 19 
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Using the same membership database from the previous page, state the search criteria which would 

have been input to produce the following results: 

 

1. 

 

 

 

 

 

 

 

 

 

2. 

 

 

 

 

 

 
 

3. 

 

 

 
4. 
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The database examples used so far have only one table; all the databases used in real life will have 

multiple tables which link to each other using the PRIMARY KEY in each table as a field in a linked 

table. This linked field is called the FOREIGN KEY and it is the links between the tables that ensure 

that the data in the database is CONSISTENT and that there is only one copy of each item of data, i.e. 

there is no redundant data. 

The following example uses five tables which are all linked together.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the DVDs table, a FOREIGN KEY provides links to the Category table (e.g. U, PG, 12) and the Genre 

table (e.g. comedy, action, sci-fi). 

The Rentals table also uses a FOREIGN KEY to link to the Customer table and the DVDS table. This 

can be shown in the results from a search for all rentals: 
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The PRIMARY KEY for an 18 film is 5 and the PRIMARY KEY for historical films is 6. 
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Example: 

Find the name, DVD title and date borrowed for all customers with DVDs not yet returned. 

1. List the fields and the tables for the search. 

 

When you are searching for data from more than one table, you need to specify the table name 

followed by a ‘dot’ and then the field name. 
 

 

2. Add the search criteria; we are looking for Rentals with no returned date. 

 

3. Link the FOREIGN KEY in the Rentals table with the PRIMARY KEY in the Customer table. 

 

This ensures that the customer data referenced by the Foreign Key in the Rental table can be 

extracted from the Customer table. 
 

4. Link the FOREIGN KEY in the Rentals table with the PRIMARY KEY in the DVDS table. 

 

Again, this ensures that the DVD data referenced by the Foreign Key in the Rental table can be 

extracted from the DVDS table. 

 

Running the SQL query shows the seven records for DVDs that have not yet been returned: 

 

Search Result: 
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Table View: 

 

 

 

 

 

 

 

 

 

 

 

Why do the CustomerID and DVD_ID fields just show numbers? These are the FOREIGN KEYS in the 

Rentals table.  In the Customer table we can see that CustomerID 1 is Todd Vega, who has borrowed 

DVD_ID 2, which is Shaun of the Dead. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Write the SQL code to search for: 

1. Title and Director for all DVDs with a category rating of 15. 

2. Title and YearReleased for all DVDs in the ‘comedy’ genre. 
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