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SQL Introduction 
Queries use a type of programming language called a "special purpose programming language". The name of this programming language is "SQL" which stands for Structured Query Language. It is pronounced either S-Q-L or "sequel".
Structured Query Language is a powerful tool used to manipulate data stored in databases. Microsoft Access provides a graphical user interface to query a database without using SQL via the "Query Design View" and the "Query Wizard".  These functions allow novice users without computing expertise to create and run queries in the database. 
Any query created with these tools can also be viewed in the SQL view to examine the code that Access automatically generates.  At National 5 level you will be expected to create queries without using the Graphical User Interface. You will also be expected to be able to describe, exemplify and implement the following operations using SQL: 
· SELECT: From, - Where:
· And, OR, <,>,=,
· ORDER By, with a maximum of two fields
· INSERT, UPDATE, DELETE, EQUI-JOIN between tables
[bookmark: _Toc2076783][bookmark: _Toc2076859][bookmark: _Toc2171035]About the activities in this booklet
You will be constructing SQL queries in Microsoft Access using ‘Query Design’ and in ‘SQL’.
You will use the database files located in this folder on the network to complete the exercises in this booklet. You should copy the database file to your H: drive and enable access at the start of each task.
When deciding on the correct structure for SQL commands it is helpful to organise the query details into a structured table format that can be used to guide or prompt the steps you need to take for the query to be successful.  
Example of SQL Command Structure
	Step 1
	SELECT
	What Field Names you want -  Colour code = Orange

	Step 2
	FROM
	Table name for which table the fields stored in = Blue

	Step 3
	WHERE
	Values / Criteria / Conditions to be met =Green 

	Step 4 
	ORDER BY
	Optional sort if required Ascending / Descending



Pupilshare - SQL Presentation / SQL Exercises / SQL Databases
On- Line – 	1 - http://beginner-sql-tutorial.com/sql-select-statement.htm
		2.- http://national5computing.co.uk/sql/

[bookmark: _Toc2076784][bookmark: _Toc2076860]
[bookmark: _Toc2171036]Opening and Using SQL in Microsoft Access 
[bookmark: _Toc2171037]Using SQL in Microsoft Access 
Although SQL is a structured coding language, it doesn’t appear to follow a linear sequence when used in MS Access. This is because MS Access is designed to include default steps aimed at aiding the user.

IN Ms Access the SQL command processes instructions in the order of:
1. FROM – which database table is required?
2. WHERE – what criteria must be met?
3. SELECT – which fields should be displayed?
4. ORDER BY – how should the fields be sorted?
[image: ]
Opening SQL in Microsoft Access 
From the Menu Ribbon:- 
	Select Create 
		then Query Design

The Show Table dialogue box will appear. 
[image: ]



You can select the tables you are going to use at this stage or close the dialog box. 
[image: ]
Now from the ‘View Menu’ on the top left hand side of the screen Select SQL View



A blank screen like the one below should appear. It will normally default to include the ‘SQL’ SELECT command and if you selected tables in the previous step it will include the table names. This screen is used to type the SQL commands in every time. The command structure as with all programming code must be accurate. [image: ]
[bookmark: _Toc2076785][bookmark: _Toc2076861][bookmark: _Toc2171038]Database Queries using SQL: Practical Exercise 1
The SQL commands must be typed in. - Save each query every time.
[bookmark: _Toc2171039]Task 1 - SELECT Queries
You could copy and paste the SQL commands you create and screenshot the answers into this booklet to keep a record of your progress. 
The SELECT command is the command to show a set of records. For example, to show all the records in the ‘Houses’ table we would use the command:
SELECT * FROM Houses; 
In the above command the * stands for ‘all’ and the FROM command is used to choose a table to return records from. A SQL statement must end with a ‘;’ (semi-colon).
In plain English: Show all records from the Houses table
[image: ]Enter the above command for this task as Save as SQL Intro SELECT ALL


Run the query and check your results are correct.
[bookmark: _GoBack][image: ]Amend the query to show all records from the Students table, and then execute this query in Microsoft Access.
SELECT * FROM Students; 






[bookmark: _Toc2171040]Task 2- SELECT WHERE (Text values)
You can make your results more useful by using SELECT queries with a condition by using the WHERE command: 
SELECT * FROM Houses WHERE house = "Fiddich";
(note: SQL is not case sensitive – but fields names maybe – Standard is Capital letters for SQL statements  - The semi-colon is used to end the SQL statement )
In the above command we are still showing all (*) records from the Houses table but only where the value in the ‘house’ column is equal to "Fiddich". Any text values must be enclosed within a set of speech marks.
(a) Create a query to show all records from the Students table for pupils in ‘S3’. You must plan the query first below. 
	Field(s)
	SELECT
	

	Table
	FROM
	

	Search criteria
	WHERE
		=		;

	Sort order
	ORDER BY
	



(b) Now execute this query in SQL. Save your query as ‘SQL task 2’. 

(c ) How many students are in this table? __________________


[bookmark: _Toc2171041]Task 3 - SELECT WHERE (Number values)
A note on WHERE
When possible, it would be best to use the WHERE command to find unique values such as the record's primary key, this becomes more necessary when working on updating records or deleting records.

Working with conditions with number values is very similar to the previous example. 
To show all pupils aged 14 we would use the following query:
SELECT * FROM Students WHERE age = 14;
Note the number is not in speech marks (as it is not text).
(a) Run this query in SQL.
How many students are aged 14? _________________
[image: ]


(b) In plain English: Show all the records from the Students table where the gender is male.
	Field(s)
	SELECT
	________

	Table
	FROM
	_________

	Search criteria
	WHERE
	________			;

	Sort order
	ORDER BY
	


Write the query: 




How many male students are there? ____________.

(c) In plain English: Show all the records from the Students table where the gender is female.
	Field(s)
	SELECT
	________

	Table
	FROM
	_________

	Search criteria
	WHERE
	________			;

	Sort order
	ORDER BY
	


Write the query: 




How many female students are there? ______ and what is the full name of the last female student in the query. __________________.
[image: ]


(d) In plain English: Show all the records from the Students table where the student is in S4 (hint: year is a text field).
	Field(s)
	SELECT
	________

	Table
	FROM
	_________

	Search criteria
	WHERE
	________			;

	Sort order
	ORDER BY
	


Write the query: 



How many students are in S4? _________

(e) In plain English: Show all the records from the Students table where the student is in Rinnes house.
Write the query: _____________________________________

How many students are in Rinnes? ____________.


[bookmark: _Toc2171042]Task 4  - Select with Standard Operators 
We do not always need to check for equality (something being equal-to, e.g: age = 14). We can use other operators such as less than (<), less than or equal to (<=), greater than (>) and greater than or equal to (>=).
SELECT * FROM Students WHERE age <14;

(a) In plain English: Show all the records from the Students table for each record where the value in the age column is greater or equal to 15.
	Field(s)
	SELECT
	________

	Table
	FROM
	_________

	Search criteria
	WHERE
	________			;

	Sort order
	ORDER BY
	


Write the query: 




How many students are aged 15 and above? _________.
[bookmark: _Toc2171043]Selecting Individual Fields
The whole table does not need to be selected in a SQL query.  One or more individual fields can be selected, with a comma between the name of each field (,). The field name has to be written exactly as it is stored in the database.
For example:
SELECT first_name, last_name FROM Students WHERE age <14;
In plain English: Show the first_name and last_name from the Students table for each record where the value in the age column is less than 14.

(b) Create a query to show the fields id, first_name  and last_name from the Students table for pupils aged greater than or equal to 16.

	Field(s)
	SELECT
	________

	Table
	FROM
	_________

	Search criteria
	WHERE
	________			;

	Sort order
	ORDER BY
	


Write the query:  




How many students are aged 16 and above? ________________

(c) Re-write the query above to show the fields already selected plus the age field to double check that these pupils are actually aged 16 and above.
	Field(s)
	SELECT
	________

	Table
	FROM
	_________

	Search criteria
	WHERE
	________			;

	Sort order
	ORDER BY
	







Who is the first pupil on the list and how old is she/he? _________________________________.



[bookmark: _Toc2171044]Task 5 - SELECT WHERE using AND/OR

We can have complex conditions where the results must match all (AND) or one of multiple criteria (OR).
We could show all Rinnes pupils aged 16 and up with the following query:
SELECT * FROM Students WHERE age >=16 AND house ="Rinnes";
In plain English: Show all details of students where the value in the age column is greater than or equal to 16 and the value in the house column is equal to Rinnes.
This returns values which match both criteria. If the command word was OR we would return results which matched age >=16 plus any results which matched house = "Rinnes" regardless of age.
(a) Create a query to show only the id, first_name, last_name and age for pupils in Livet who are in S1.
	Field(s)
	SELECT
	________

	Table
	FROM
	_________

	Search criteria
	WHERE
	________			;

	Sort order
	ORDER BY
	


Write the query: 




How many pupils fit this criteria?  _________________.

(b) Create a query to show the id, first_name, last_name and age for pupils in Fiddich house who are 16 or older.
	Field(s)
	SELECT
	________

	Table
	FROM
	_________

	Search criteria
	WHERE
	________			;

	Sort order
	ORDER BY
	


Write the query: 






How many pupils fit this criteria?  _______________.


[bookmark: _Toc2171045]Task 6 - ORDER BY
We can sort our results using the ORDER BY command. For example:
SELECT first_name, last_name, age FROM Students WHERE age <14 ORDER BY age;
This would sort all records based on the values in the age field, defaulting to ascending order.
We can change between ascending or descending order by writing either ASC or DESC after the ORDER BY command, e.g:
SELECT * FROM Students WHERE age <14 ORDER BY age DESC;
We can also sort on multiple fields, e.g:
SELECT * FROM Students 
WHERE age <14 
ORDER BY year ASC, age DESC;

Notice the above command is split over multiple lines – SQL ignores new lines and white space, however, it makes it more readable for humans! The above command sorts the results by year ascending, then age descending. 

(a) Open your query from 5(a) and resave it as 6(a)
The query in 5(a) was to show the id, first_name, last_name and age for pupils in Livet who are in S1. Sort this query by age ascending.
	Field(s)
	SELECT
	________

	Table
	FROM
	_________

	Search criteria
	WHERE
	________	 AND 	________

	Sort order
	ORDER BY
			;

	
	
	








Who are the youngest and oldest pupils in the list?  
(b) Select all the students less than 14 years old, sorted by year ascending, and age ascending. 
	Field(s)
	SELECT
	________

	Table
	FROM
	_________

	Search criteria
	WHERE
	________	 AND 	________

	Sort order
	ORDER BY
	______________, ____________________;







Who is the oldest person in S3? __________________.
(a) Give the full name of the oldest S4 female pupil in Fiddich house. Your search must use a complex condition using three fields, and a sort.
	Field(s)
	SELECT
	________

	Table
	FROM
	_________

	Search criteria
	WHERE
	________________ AND ________________ AND

	Sort order
	ORDER BY
	______________, ____________________;










Number of S4 female pupil in Fiddich house = _______________.
Oldest pupil = ______________________.



[bookmark: _Toc2171046]Task 7- INSERT Statement

An INSERT statement is used to add a new record into the database. 
INSERT INTO TableName  (fieldname1, fieldname2 , fieldname3)
VALUES (value1,   value2,   value3");
We specify the table name, then in brackets the fields we wish to insert to (you can add to all or only some). Note – the values and field names must be in the same order.
Next, we must specify the values to add to the database.
For example, to add a new student to the Students table:
INSERT INTO Students (id, last_name, first_name, gender, house, year, age)
VALUES ("01-2484078", "Swanson", "Ron", "male","Rinnes", "S5", 17);

7 (a) Add a new record to the houses table. There is a new House called ‘Paisley’ house with ‘Mr McWhirter’ as the guidance teacher. It’s colour is ‘black’. (Note – all text fields must have inverted commas, and the ID field is a text field).
Give two reasons why the ID field a text field? – ________________________________________.

[image: ] When you run the query: Access will warn you that you are about to add data to a table.



Nothing else will appear to have happened but the data will be added to the Houses table.
[image: ]




Save the query and note how it is stored. Try running the query again. What happens and why?___________________________________
7 [bookmark: _Toc2171047](b) Two pupils are joining the school and are going into Bruce house.  Use the insert command to amend the Students database accordingly. 
	id
	last_name
	first_name
	gender
	house
	year
	age

	99-9288235
	Salmond
	Alex
	Male
	Bruce
	S1
	12

	99-9288236
	Black
	Mhairi
	Female
	Bruce
	S1
	13



Write the code for one pupil:-
	Table (+  Fields)
	INSERT INTO
	Students (fieldname1, fieldname2 , fieldname3)

	Criteria
	VALUES
	(_______________________);



Run each INSERT individually but remember to use copy and paste in SQL to save typing this query out twice.
Screen shot the results of your insert.


[bookmark: _Toc2171048]Task 8 -UPDATE statement
An UPDATE statement is used to change the values of an already existing record. In order to locate the correct record, we must use a ‘WHERE’ command. Be careful with this, as the statement will update anything that matches the WHERE command.
E.G
UPDATE Students SET house = "The Best" WHERE house = "Rinnes";
In plain English: Update the students table, set the field house to 'The Best' for every record where the house is 'Rinnes'.
To update more than one field at a time you will have to use a comma, as below:
	Table 
	UPDATE
	Students

	Field(s)
	SET FIELDS Value  
	= "The Best", colour = "Golden" WHERE house = "Rinnes";





(a) There was an error entering some data. Change the information for pupil ID 99-9288235 to Alan Kerr.
Write the code:-
	Table 
	UPDATE
	Students

	Field(s)
& Values
	SET FIELDS Value  
	________________,  _______________________ WHERE __________________;






Screen shot the results of your update.
[bookmark: _Toc2171049]Task 9 - DELETE statement 
A SQL delete statement is permanent and dangerous! Be sure you know what you are doing before you execute this statement. Without backups, there may be no way to recover the data lost. 
DELETE FROM Students WHERE first_name = "David";
This would delete any records in the Students table where the first_name matched 'David'.
[bookmark: _Toc2171050]There are two people called ‘Joe’ in the database. Find these two records only using a select query. 
[image: ]Select * from houses where first_name = “Joe”





[bookmark: _Toc2171051]Write a query to delete both records.
	Table 
	DELETE FROM
	Students

	Field(s)
	WHERE
	________________

	Value
	=
	






Access should tell you that two records are about to be deleted.
[image: ]


[image: ]Run the select query again to check that both Joe’s in the database have been deleted. Screenshot your output, it should be the same as below.




[bookmark: _Toc2171052]Task 10
It was decided that the Bruce house was a terrible idea. Write and then create SQL statements to delete this house from the database.  Then update, using SQL only, any Bruce pupils and transfer them to the unlucky Mrs MacInnes in Fiddich house.
SQL statement 1 – deletion
	Table 
	DELETE
FROM
	*
___________


	Criteria
	=
	_________ = ___________;






SQL statement 2 – updating
	Table 
	UPDATE
	___________

	Field(s)
	SET FIELDS Value  
	house = __________ WHERE house = ___________;






Delete from the House table first – what happens? ________________
You have tried to delete a primary key which is being used in another table. So run the update query first, prove that your records have updated using SQL. 
Then delete from the Houses table. 

Screen shot the amended Houses tables showing only 3 houses and screen shot the amended Students table for Alan Kerr and Mhairi Black, as below.
[image: ]





[bookmark: _Toc2171053]Task 11 - Equi-Join between tables

In SQL, we use a join to display results from different tables side by side. For example we might use an equi-join to display Students and Guidance information together. An equi-join works when there is matching data in both tables.
[Grab your reader’s attention with a great quote from the document or use this space to emphasize a key point. To place this text box anywhere on the page, just drag it.]



SELECT * FROM Houses 
INNER JOIN Students ON Houses.house = Students.house;

In plain English: Show everything from the houses table and join it with the Students table, joining the records where the house field of the Houses table matches the house field on the Students table. (Try it!)
[image: ]It should look like:-




[bookmark: _Toc2171054]Task 12
We can do more complex things too, but we must specify field names with dot notation, e.g: Houses.house means the house field of the Houses table. 
Look at the following query, what does it do?	
SELECT Students.first_name, Students.last_name, Students.gender, Houses.guidance_teacher, Students.year
FROM Houses INNER JOIN Students ON Houses.house = Students.house;

It joins two tables together using a common field. Try it and check your results are as below.
[image: ]














[bookmark: _Toc2171055]Task 13
Design and create a query which shows student and guidance information together for students in the year group S3 and gender female, ordered by age ascending, last_name ascending. Display only: Last_name, first_name, age, gender, guidance_teacher and house. (Hint: all field names must be in dot notation ie Students.last_name)
SELECT <all the fields to be shown>
FROM Houses INNER JOIN Students ON Houses.house = Students.house 
WHERE _______________ AND _________________________
ORDER BY ________________________, _____________________________;

Your answer should look like:-
[image: ]









Research Task
Is SQL is a compiler?
Find out if SQL is a compiled language or an interpreted language. Also think of your experience using SQL – when where you told of errors – straightaway or when you tried to run the SQL?

Extension: On Line activities you can explore 
http://national5computing.co.uk/sql/
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| [Rinnes Mr Craven rainbow 63-8936584  Whaplington  Alleen female Rinnes s5 17
| [Rinnes Mr Craven rainbow 511862459 Skeats Antonella female Rinnes 4 16
| [Rinnes Mr Craven rainbow  82-0715390  Mizzi Hedy female Rinnes 4 15
| [Rinnes Mr Craven rainbow  33-6201412  Saban Maris female Rinnes s1 2
| [Rinnes Mr Craven rainbow | 77-3111088  Grosvenor  Nelia female Rinnes 6 17
| [Rinnes Mr Craven rainbow 357218278 Schole Tiff female Rinnes s6 17
| [Rinnes Mr Craven rainbow  93-5%01132  Codron Lexy female Rinnes 4 16
| [Rinnes Mr Craven rainbow  74-3345043 _ Elsby Catharina__ female Rinnes s 15 [+
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Artie Augar male Mr Craven s3
| |ave Desbrow  male Mr Craven 6
| | Georgy Allewell male Mr Craven s3
| Rickert Tumpane  male Mr Craven s1
| |ard Tedorenko  male Mr Craven 6
| |erhart perez male Mr Craven 6
| |emie Ingerman  male Mr Craven s
| |Rinaldo Bassett male Mr Craven 6
| |Teb Jenton male Mr Craven s1
| |valentin  wellington  male Mr Craven s3
| |uric Tickner male Mr Craven s2
| |Fabiano Full male Mr Craven s4
| aillie Livingston  male Mr Craven S5
| |Gayelord  Hurlin male Mr Craven s3
| |Rolr Maffin male Mr Craven 6
| | Avgy Hachard male Mr Craven s4
| |sherm Gebb, male Mr Craven 6
| |christoph  Coppeard  male Mr Craven s4
| |timoteo  Tybalt male Mr Craven S5
| |Guillermo  Domke male Mr Craven s1
| |Tedd Gain male Mr Craven s
| Farr sandes male Mr Craven s1
| |Huey Yeliashev  male. Mr Craven S5
| |conrade  O'Donoghue male Mr Craven s2
| |Farlay Behling male Mr Craven S5
| |Wwakefield  charte male Mr Craven s3
| | micheal Longbottom  male Mr Craven s
| erda Phinnessy  female Mr Craven s1
| |Roby Grabert female Mr Craven s3
| | Alleen Whaplington _ female Mr Craven S5
| |antonella  skeats female Mr Craven s
| Hedy Mizzi female Mr Craven s4
| | Maris saban female Mr Craven s1
| |Nelia Grosvenor  female Mr Craven 6
| |mifr schole female Mr Craven 6
| texy codron female Mr Craven s4

Catharina___ Elsby female Mr Craven s
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o
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B Houses | Belvard Minta 13 female Mr Craven Rinnes
7 stugents | ENicott Rodina 13 female Mrs A. Macinnes Fiddich
- —| |Klamman  Rosette 13 female. MrD. Connelly Livet
pEsics 2 McGiffin  Felice 13 female MrD. Connelly Livet
®? SQL-Task 10 query2 =
Puckrin Tobi 13 female. MrD. Connelly Livet
& sou-Tasi | |zealy Kimmi 13 female Mr Craven Rinnes
& sat-Task12 | | Austen cristionna 14 female Mrs A. Macinnes Fiddich
& sq-Takss | Blanpein  suzette 14 female Mr D. Connelly Livet
/1 5L Task 10 queny 1 | curran Merilyn 14 female MrD. Connelly Livet
| bufaire Kathryne 14 female Mrs A. Macinnes Fiddich
| Etherington  vnez 14 female MrD. Connelly Livet
| Grabert Roby 14 female Mr Craven Rinnes
| tanii Adelaide 14 female Mr Craven Rinnes
| sennery orella 14 female Mr D. Connelly Livet
| soltands Drucie 14 female MrD. Connelly Livet
| Mcohee  alfi 14 female Mr D. Connelly Livet
| shiptey Susanetta 14 female MrD. Connelly Livet
Whiting Laurel 14 female Mr D. Connelly Livet
%
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