Database Design Concepts

Tutorial 3 Introduction to SQL

For this tutorial we are going to use a very simple database.

This database is used by an imaginary company, which sells mobile phones and contracts

The contents of this database are shown on the last sheet of this hand out.

Exercise 1

Pretend you are working for the owner of the company

I want you to get the following information for me. Use the tables given to work out the answers. 

1. What are the names of all our customers

2. What are the names and addresses of all our customers – I want to write to them to let them know about some new deals

3. I want to produce a new catalogue

A) which phones do we have

b) what contracts are available

In the real world a company would have more that 6 customers (unless it was  to go out of business very quickly) . It would therefore hope to have a much bigger customer table and as a result of that a much bigger agreement table. The phones and contract-type tables are also likely to be much bigger. It would take a lot of time to answer the questions in exercise 1

SQL is a DATA manipulation Language used with databases.

What this means is that users can write instructions in SQL and the database management system will carry out the users instructions.  (This is known a query).

When you use a database it does exactly the same as you do but it can do it much quicker (in this example database it would probable take longer to write the SQL than to work it out yourself but in a real database SQL would be very useful)

In order to use this language you need to know 3 things

1 The structure of the database (The tables and the attributes that make up that table. You would not know the contents of the table but we give you the contents of the table so that you can check your answers)

2. The commands of SQL

And 

3 the correct SYNTAX (Rules for writing) for SQL

We are going to start by looking at the group of queries that allow the user to ask the database to find information. (we will look at other types later) 

To write SQL You need to decide what information you require, which tables that information is in and write the SQL statement following the rules of the language.

So for an example

To display (on the screen) the details of all phones we can offer our customers we will need to access the database. The details of phones are held in the database in a table called PHONES. We will want to know the model-no, manufacturer and description and its cost. We know this because we know the database has a table called Phones and this table contains the information.

To write the SQL statement we need to follow the rules for writing it.

SQL statements follow this format

Select  (Attribute Names)
From (Table names) ;

Select is the SQL command that tells the database to find information. This is then followed by the information you want and which table to find it in. All SQL statements end with a semi colon (;). This tells the DBMS that this is the end of the instructions.

 The information we require is in the PHONES table.

The model number is in a column called modelno, The manaufacturer is in a column called manufacturer, the description is in a column called features and cost is in a column called cost.

So to write our query we would write

Select modelno, manufacturer, features, cost

From Phones ;

Shortcuts

If you want to display All the attributes in  a table  you can just put * instead of listing all the attributes. This displays all the attributes in the order they appear in the table. If you do not want all the attributes or you require them in a specific order then you must list the attributes.

So for our previous example 

Select *

From phones;  

 will give the same result as  

Select  modelno, manufacturer, and features, cost

From Phones ;

These queries give us all the information held in a table in the listed columns. Many database tables have thousands of records in them (or rows). We may only be interested in some of them. It does not make sense to print them all out and look for the one we are interested in. We could do it here because the database is so small.

Example

A customer has just come into the shop to ask if you supply the Nokia phone 6210

To write the SQL we want to know if that model (6210) is on our database.

We need to identify what information we are looking for. From our knowledge of the database we know we have a table called phones, which contains information about the phones we offer to our customers.

We know that table is made up of 4 attributes and that the attribute  Modelno  contains the model number. We need to know the type of the attribute  to ensure that we specify it correctly. If the Attribute  is of type text we need to surround it by quotes (‘’). In this example modelno is of type text so we need to surround it by quotes 

We are just seeing if one row of our database contains the modelno 6210 so we may as well list out all the attributes for this row ( therefore use *)

SQL

Select *

From Phones

Where (modelno=”6210”);

What would you expect to be the answer from this query?

The where clause looks through all the rows of the database and selects those rows which meet the condition set. In this example it will only select rows which contain the value 6210 in the modelno column.

How would you change the query for this scenario?

A customer has come into the shop to ask if you stock the nokia 3670 (it a new one). How would you find out if you had it or not?

Query

Result of the query.

Example

A customer comes in and wishes to know if you stock the Nokia 6210 or the Nokia 6230

We could use our old query and run it once for the 6210 and then again for the 6230 and we would be able to answer the customer or we could combine both questions into one query

The only thing we would need to change is the where clause to select rows of the table which have a modelno 6210 or 6230

We do this by writing the where clause as

Where (modelno=”6210”) or (modelno=”6230”)

The complete statement becomes

Select *

From Phones

Where (modelno=”6210”) or (modelno=”6230”);

When we use an OR  we will select rows which contain value 6210 or 6230 in the modelno column 

If we wished to find if the phone model 6210 was made by nokia we could do it by 

Select manufacturer

From phones

Where (modelno=”6210”);

 But I am going to do it this way to show the use of AND

Select manufacturer

From Phones

Where ((modelno=”6210”) and (manufacturer=‘Nokia’));

When an AND is used we are looking  for a row which contains  the value 6210 in model no and also contains the value of Nokia is Manufacturer. 

People often get these two confused.

Summary


Rules of SQL

Select ( Attribute name(s))

 FROM (Table name(s) ) 


Where (attribute= value)

;

We use separate lines for each part of the SQL statement as it helps us to read it (especially when they get more complicated) but the DBMS does not need it on separate lines.

Exercises

Write the SQL Statements for the examples you carried out by hand, at the beginning of the tutorial in exercise 1  

Write the SQL statement to find the address of the customer called Elrond

Write the SQL statement  to list all the phones made by Nokia

Write the SQL statement to list all contract types that supply a free phone 

Phones Database

Customer table

	customerno
	name
	street
	town

	1
	Frodo
	1 Bag End
	Hobbiton

	2
	Sam
	3 Bag End
	Hobbiton

	3
	Gimli
	The Caves
	Moria

	4
	Elrond
	Rivendell
	The Valley

	5
	Aragorn
	The Citadel
	Gondor

	6
	Eowyn
	The hall
	Rohan


Phones table

	modelno
	manufacturer
	features
	cost

	3400
	siemens
	camera
	£78.00

	4500
	siemens
	camera
	£45.00

	6210
	nokia
	camera
	£89.00

	6230
	nokia
	colour screen
	£78.00

	6240
	nokia
	camera and colour screen
	£100.00


Contract-type table

	contracttypeno
	description
	monthlycost
	freephone

	1
	Pay as You go
	£0.00
	False

	2
	60 mins free calls a month
	£20.00
	True

	3
	30 mins free calls a month
	£15.00
	True

	4
	60 mins and all texts free
	£25.00
	True

	5
	free calls and texts
	£50.00
	True


Agreements table

	contractNo
	customerNo
	modeNo
	phoneNo
	startDate
	endDate
	contractTypeNo

	1
	1
	6210
	0794657890
	12/05/03
	
	1

	2
	2
	6230
	0794623432
	04/05/04
	
	1

	3
	3
	3400
	0794634567
	03/04/02
	03/04/03
	4

	4
	3
	4500
	0794656432
	03/04/03
	03/04/04
	3

	5
	3
	6210
	0794656432
	03/04/04
	
	2

	6
	4
	6240
	0794698765
	12/12/03
	
	5

	

7
	5
	6240
	0794621321
	14/05/04
	
	2


Note 


If an attribute has more than one word it must be in brackets 


E.g. (model number) 


This is so the DBMS knows it is one word. It is a good idea to set all your attributes names as one word to avoid brackets when possible





These must be one word for each attribute (we use [ ] if the attribute name is more than one word)


There can be more than one attribute, use a comma between each one in the list.


 If we require all the attributes we Can use * instead of listing all the attributes.  


The order we list the attributes is the order they will be displayed in.  


If there is more than one table the name of the attribute is tablename.attributename e.g phones.modelno -more about this later





These must be one word for each table name (we use [ ] if the table name is more than one word)


There can be more than one table, use a comma between each one in the list.








If we wish to select some of the rows of the table (not all) we need to use the where clause and give the conditions upon which to select


And will only select those rows that are true for both conditions


Or will select those rows that are true for one of the conditions.





Because there could be more than one condition to satisfy we usually contain each condition in brackets and a bracket around the whole where clause.


Check you have complete sets of brackets











