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CHAPTER 1 - DESIGNING DATABASES

The world runs on relational databases.  If you understand the principles upon which these are built, 
you’ll find it much easier to write SQL to get information out of them!

1.1 The Four Stages of Database Design

There are four stages to designing a relational database, shown below (using the example of creating 
a simple database to hold films; or movies, if you must).

Stage 1 – Deciding what to Include

A good way to do this is to create a spreadsheet of the data you want to include for each film:

The aim of designing a relational database is to ensure that you don’t hold information twice:

This manual gives an overview only of database design principles.  If you want to 
delve deeper, try Googling phrases like Third Normal Form, Database 
Normalisation or Entity Diagram.  If nothing else, this will give you an impressive 
search history in your browser!

Wise 
Owl’s 
Hint

We want to assign each film to a director, but we don’t want to have to type each director’s name in 
over and over again!

Not only is holding duplicate information inefficient, 
but it also means that spelling mistakes will creep in.  
Here listing out films directed by Peter Weir would 
miss out the last two films, as his name has been 
misspelt.
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Stage 2 – Dividing Data into Tables

Having decided what data you want to include, the next stage of database design is to decide which 
table each bit of information belongs to:

For our example above, there are clearly 3 separate entities: films, the directors who made them and 
the studios which produced them.  Here are the fields that each table could contain:

Table Fields

Film Title and Oscars Won, plus something to identify which director and which studio made it

Director Director name and Date of birth, plus some unique identifier for the director

Studio Studio name, plus some unique identifier for the studio

What you now need to do next is to decide what form these unique identifiers should take.

There’s no magic wand to make this easier, other than bitter experience of getting it 
wrong and having to start again!  A good guideline is that if you find yourself typing 
in something twice, it probably belonged in a different table.

Wise 
Owl’s 
Hint

These are all details to do with the 
film itself.

These are to do with the 
director (name / birthday).

These are details to do 
with the studio.
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Stage 3 – Choosing a Primary Key for each Table

The primary key for a table is a field which tells you exactly which record you’re considering (for 
example, if you know a film’s director_id you can look up all of the director’s other details).

For our example, we could use the director and studio names as our primary keys, but Oracle works 
most efficiently if the primary key is as short as possible, so we’ll create new fields instead:

 

Here’s what The Sound of Music would now look like:

If you’re beginning to think that relational databases are just like a lot of spreadsheets 
joined together with a more efficient version of a VLOOKUP or XLOOKUP formula 
in Excel, you’re absolutely right!

Wise 
Owl’s 
Hint

From the above definition, it follows that two records in a table can’t have the same 
value for the primary key field – the field is unique.

Wise 
Owl’s 
Hint

Including the director’s unique number allows us to look up all 
their other details:

Including the studio’s unique number allows 
us to look up its name:

The primary key for each table is a number which 
uniquely identifies which studio, film or director 
we’re looking at.

Each film contains fields specifying who directed 
the film, and which studio made it.
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Stage 4 – Creating Relationships and a Database Diagram

The last step in designing a database is to decide for each relationship that you create whether it is 
one-to-many or many-to-one (parent-child or child-parent):

Database diagrams often involve hundreds of tables:

Our Movies database contains just 12 tables, all of which are shown above, and hence is untypically simple.

These are the foreign keys 
in each relationship (the 
fields at the child end of the 
line, denoted by F).  Each 
director id, for example, 
can appear once and once 
only in the director table, 
but can and will be 
repeated many times in the 
Film table (once for each 
film that a director has 
made).

These are the 
primary keys in 
the relationship 
(the field at the 
parent end of the 
line, denoted by 
P).  Each director 
can make many 
films, and 
likewise each 
studio can 
release many 
films.

The above diagrams were created using Data Modeler within SQL Developer (a later 
chapter in this courseware shows how to create diagrams like this).

Wise 
Owl’s 
Hint
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1.2 Many-to-Many Relationships

There’s no such thing as a many-to-many relationship in Oracle, but they do exist in real life:

The solution to this problem is to create a table that 
is a child to both of the two parent tables, as here:

Here’s what the database would look like:

 

Here are 3 rows from the Role table:

 

Spider-Man 
Jurassic Park 
Mission Impossible
Superman Returns 
Top Gun
Rain Man
Titanic 
Waterworld 

Sam Neill 
Tom Cruise
Laura Dern 
Jeff Goldblum 
Jon Voight
Vanessa Redgrave 
Kirsten Dunst 
Naomi Watts 

Sam Neill 
Tom Cruise
Laura Dern 
Jeff Goldblum 
Jon Voight
Vanessa Redgrave
Kirsten Dunst 
Naomi Watts 

Tom Cruise 
has appeared 
in lots of films, 

but equally 
Mission: 

Impossible 
has lots of 
actors in it.

Spider-Man 
Jurassic Park 
Mission Impossible
Superman Returns 
Top Gun
Rain Man
Titanic 
Waterworld 

Film

Role

Actor

The Role table links the Film 
and Actor tables.  Each film 
can contain many roles 
(otherwise a film could only 
have a single actor), but 
likewise each actor can have 
many roles (otherwise they 
would never work again after 
completing their first film).

Film number 1 appears twice in this 
list, as does actor number 1.

Here are the films and 
actors who are 
represented by these rows 
of data (the duplicate film 
name was Jurassic Park, 
and duplicated actor turns 
out to be Tom Cruise). 
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CHAPTER 2 - SETTING UP ORACLE

2.1 Installing Oracle Server

You are unlikely to need this (an Oracle database will surely already have been set up on your 
network by your IT people), but just in case:

Be warned that the installation takes about half an hour even on a fast laptop!  When you’ve finished, 
check that your Oracle services are running:

a) Go to the Oracle website https://www.oracle.com/database/free/ and click to download Oracle for Windows.

b) After extracting the installation 
files, click on the setup 
executable to install Oracle.

c) Be sure to make a note of the password you set, as 
you’ll need it to set up users and databases.

If you’re logged on using one of your organisation’s domain accounts you’ll need to 
be either in your office or connected using a VPN to get through an early security 
check.  You’ll also need to be a member of the Administrators group on your laptop.

Wise 
Owl’s 
Hint

Hold down the Windows key and press  R  to show this dialog box, then go to 
services.msc and check your Oracle services are running automatically:

https://www.oracle.com/database/free/
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2.2 Installing Oracle SQL Developer

Most people use Oracle’s SQL Developer to get at data in their databases.  You don’t actually install 
this software, but instead copy it onto your computer and run it:

a) Go to the Oracle download site for SQL developer – at the time of writing:
https://www.oracle.com/database/sqldeveloper/technologies/download/ 

b) Extract the files to a 
directory, then right-click 
on sqldeveloper.exe to 
run it or pin it to your 
desktop or taskbar.

c) Once SQL Developer has 
loaded you can use it to 
create and interrogate 
databases, as explained in 
the rest of this chapter.

If you’re used to using Visual Studio for Code (VSC), you may prefer to install the 
Oracle SQL Developer for VSCode extension and create queries in VSC instead.

Wise 
Owl’s 
Hint

https://www.oracle.com/database/sqldeveloper/technologies/download/
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2.3 Creating a First Connection

When you start with Oracle there are some things which will have been created for you, and other 
things you’ll need to add in order to eventually set up the Movies and Music schemas.

What you Start With

When you install Oracle, you get the following:

If you come from a SQL Server background you should know that a SQL Server 
database is called a schema in Oracle, and typically all the schemas that you create 
will belong to a single PDB (Pluggable Database).

Wise 
Owl’s 
Hint

FREE is the container database (CDB) created.  All schemas that you create will 
belong to pluggable databases (PDBs), and these in turn will belong to the container 
database.

FREEPDB1 is a pluggable database created for you.  There is no point creating any 
additional pluggable database as the Movies and Music schemas that we will create 
can both live in the default FREEPDB1 pluggable database.

The Movies and Music schemas don’t exist initially – it’s up to you to create these, 
which we’ll do later in this chapter.
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Creating a Connection to the System User

By default you already have a SYS user with access to the top-level CDB, but you should only use 
this if you’re a database admin.  Instead, create another connection for your FREEPDB1 PDB:

a) Click on the green French pharmacy sign to add a connection to the 
FREEPDB1 database that you’ve been given.

b) It doesn’t matter what you 
call your connection, but 
including the name of the 
database and the name of 
the user seems sensible.

c) You are connecting as the 
built-in SYSTEM user.  You 
did remember the password 
you set when you installed 
Oracle, didn’t you?

d) Click on Service name and type in 
the FREEPDB1 database to which 
you want to connect.

e) Click on the  Test  button to 
check your connection, then 
click on  Save  to save it.  
You should now have a new 
connection listed:

If none of this makes much sense, just accept that you should avoid using the built-
in SYS account for things to do with your top-level FREEPDB1 database, so you’re 
creating the ability to connect as SYSTEM instead.

Wise 
Owl’s 
Hint
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2.4 Creating a Connection 

To connect to the Movies database referenced throughout this courseware you now need to create 
a user and a schema (and repeat the steps for the Music database used for the course exercises).

Creating the User (and Schema)

The first thing to do is to create your new user, and give them sufficient access rights to do things:

When you’ve finished typing this in press  F5  to run the 3 statements that you’ve created.

a) Right-click and choose to connect to the top-level database 
FREEPDB1 as the all-powerful SYSTEM user.

b) Create a new user with the given name and 
password.

c) Give this user the right to create objects.

d) Make sure that you won’t get space 
overflow messages when you try to create 
or populate tables for your user.

When you create a user, you also automatically create a schema that the user owns 
(so the above example would create a schema called movies too).

Wise 
Owl’s 
Hint
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Creating a Connection for the User

You now need to create a connection for 
your movies user:

You can then fill in the details for this connection:

Start by clicking on the 
green cross to create a new 
connection.

a) Give this connection a name (this is what 
will appear in the list of connections).

b) The user name (as this shows) isn’t case 
sensitive.  The password for this example 
will be OwlOscar, since that’s what you 
set when you created the user.

c) It’s definitely worth ticking this box, so 
you don’t keep having to type in a 
password when you connect to your 
database.

d) Choose to type in a service name, and 
store this connection within the main (and 
only) FREEPDB1 pluggable database.
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2.5 Installing and Using the Database

Your courseware should include two files with names like these:

Database File name
Movies Create Oracle movies_02 database.sql
Music Create Oracle music_01 database.sql

Here’s how to install the movies database, for example:

After a few minutes the SQL should finish running (make sure you check 
down looking for errors).  You should now have a set of tables:

a) Start by right-clicking on the 
Movies connection and 
choosing to connect to it.

b) Paste in the SQL 
contained in the 
file shown above.

c) Click on this icon or press  F5  to run 
all of the statements in your SQL.

If all goes well you should have a list of tables when you expand the Movies database.  
Even though internally the tables were in lower case, Oracle will always display them 
in upper case (this is why you should use underscores and not CamelCase to separate 
the parts of a table name: so parent_company rather than ParentCompany, for 
example). 
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