Structured Query Language – Tutorial
SQL – Background & Processes
SQL stands for Structured Query Language, which is a language used for interaction with relational databases.  It is the standard language for the relational database, and the bulk of it is the same across all relational database management systems (RDBMS), including Microsoft Access, Microsoft SQL Server, MySQL, and Oracle.  Therefore SQL learnt with one DBMS can be carried across to others.
DBMS vendors usually introduce non-standard extensions to SQL in order to provide enhanced capabilities specific to their product.  Each specific implementation of SQL is known as a “dialect”.
Examples include:
· PL/SQL – Oracle
· T-SQL – Microsoft SQL Server
· JET SQL – Microsoft Access
SQL is what is known as a non-procedural language, meaning that it allows the programmer to specify WHAT they want the DBMS to do without regard for HOW it is done.  As such, it is generally suitable for use by non-programmers who are only concerned with updating and retrieving information in the database.
SQL Commands
There are three basic categories of SQL command:
· Data Definition Language
· Data Manipulation Language
· Data Control Language
Data Definition Language (DDL)
These commands are used for managing the structure of the database, performing such tasks as creating, altering and deleting tables.  As such, in a production environment the use of these commands would normally be restricted to a database administrator (DBA).
	Command
	Description

	CREATE
	Used for creating new tables and other objects in the databases.

	ALTER
	Modifies an already existing object, such as a table.

	DROP
	Deletes an object.








Data Manipulation Language (DML)
	Command
	Description

	SELECT
	Retrieves certain records (or all records) from one or more tables based on the specified criteria.

	INSERT
	Inserting a record.

	DELETE
	Deleting a record.

	UPDATE
	Modifying a record.



Data Control Language (DCL)
	Command
	Description

	GRANT
	Grant privileges to a user.

	REVOKE
	Remove privileges from a user.



SQL Syntax
SQL statements consist of reserved words and user defined words.
Reserved words are a fixed part of SQL and must be spelt exactly as required.
User-defined words are made up by the user and represent names of various objects in the database, such as tables and columns.
SELECT StudentName,CourseID,StudyMode FROM Student;
SQL statements begin with a command such as SELECT, UPDATE, INSERT etc. and end with a semicolon (;). SQL keywords are not case sensitive, so for example there is no difference between SELECT and select.  Case sensitivity for table names, columns etc. varies across different database systems (MS Access does not enforce it).
SQL Data Types
The following are some of the most common data types that can be used with Microsoft Access.
	Data Type
	Description

	Text
	Text and/or numbers.  Max. 255 characters.

	Memo
	Same as text but larger.  Max 65.536 characters.

	Byte
	Whole numbers from 0 – 255

	Integer
	Whole numbers between -32,768 and 32,767

	Long
	Whole numbers between -2,147,483,648 and 2,147,483,647

	Single
	Single precision floating-point. Will handle most decimals

	Double
	Double precision floating-point. Will handle most decimals

	Currency
	Used for currency values.

	AutoNumber
	AutoNumber fields automatically give each record its own number, usually starting at 1.  Good for primary keys as it ensures a unique value.

	Date/Time
	Used for dates and times.



SQL Operators
Operators are mainly used in conjunction with a WHERE clause to perform such operations as comparisons and arithmetic.
Arithmetic
	Operator
	Description

	*
	Multiplication

	+
	Addition

	-
	Subtraction

	%
	Modulus

	/
	Division



Logical
	Operator
	Description

	ALL
	Compares a value to all others.

	ANY
	Compares a value to any applicable value in the list.

	AND
	Makes multiple condition possible.

	BETWEEN
	Used to search for values that are between a minimum and maximum value.

	EXISTS
	Searches for a row in a specified table that meets certain criteria.

	IN
	Compares a value with a list of specified literal values.

	NOT
	A negate operator.

	OR
	A combination of multiple conditions.

	IS NULL
	Compares a value with a null value.

	LIKE
	Compares a value to similar values using wildcard operators.

	UNIQUE
	Searches every row for uniqueness.



Comparison
	Operator
	Description

	=
	Checks if two values are equal.

	< >
	Checks if two values are not equal.

	>
	Greater than

	<
	Less than

	>=
	Checks if the left value is either equal to or greater than the right value.

	<=
	Checks if the left value is equal to or less than the right value.

	!<
	Checks that the left value is not less than the right value.

	!>
	Checks if the left value is not greater than the right.



Creating Tables & Indexes
Creating a table essentially involves naming the table and specifying the names and data types for the columns within.
The basic syntax is:
CREATE TABLE name
(
column1 datatype,
column2 datatype,
column3 datatype
);
An index is a way of finding and sorting records faster.  Essentially, it is a data structure that stores the values of a specific column in a table.  The syntax for creating an index is as follows.
CREATE INDEX Index Name
ON Table Name (Column Name);
To remove:
DROP INDEX Index Name ON Table Name;








Defining relationships between tables
Relationships between tables can be defined during the table creation stage (see previous page).  It also requires the use of CONSTRAINT declarations (see below).
As an example, assume that a Customer table already exists and uses CustomerID as a primary key.
The following statement creates the invoices table and establishes a relationship between the Customer and Invoices tables.
CREATE TABLE Invoices (InvoiceID INTEGER CONSTRAINT InvoiceID PRIMARY KEY, 
CustomerID INTEGER NOT NULL CONSTRAINT FK_CustomerID 
REFERENCES Customer (CustomerID);
SQL Constraints
We can use constraints to specify rules for data in a table.  They can either be specified when the table is created within the CREATE TABLE statement or afterwards using the ALTER TABLE statement.
The following types of constraint may be used:
	Constraint
	Description

	NOT NULL
	Column cannot store a NULL value.

	UNIQUE
	Value must be unique.

	PRIMARY KEY
	Combination of both the above.

	FOREIGN KEY
	Ensure referential integrity.

	CHECK
	Ensure that a specific condition is met.

	DEFAULT
	Specify a default value if none is entered.



CREATE TABLE name
(
column1 datatype CONSTRAINT PRIMARY KEY,
column2 datatype DEFAULT ‘Swansea’,
column3 datatype
);




Modifying Table Structure
If a table has already been created and you want to make changes, for example add/remove columns, the ALTER TABLE statement can be used.
ALTER TABLE Table Name
ADD Column Name Datatype;
SQL – Adding / Modifying Data
The INSERT INTO statement is used to add new rows to a table in the database.  The syntax is as follows:
INSERT INTO Table Name
(column1, column2, column3)
VALUES
(‘value1’, ‘value2’, ‘value3’);
To modify already inserted values, the UPDATE statement can be used.
UPDATE Table Name
SET column1=value1,column2=value2,
WHERE conditions;
Important – if the WHERE condition is not present all records will be updated to the specified values.
To delete rows from the table, the DELETE statement can be used.
DELETE FROM Table Name
WHERE Conditions;
As above, if the WHERE condition is omitted, ALL records will be deleted.









SQL SELECT
SELECT statements are used to fetch data from tables.
SELECT * FROM Table Name
SELECT column1, column2 FROM Table Name
Sometimes it is necessary to extract data from more than one table at a time.  The SQL JOIN statement can be used for this, for example:
SELECT * FROM Customers INNER JOIN Invoices ON Customers.CustomerID=Invoices.CustomerID ORDER BY InvoiceDate
It can also be used in conjunction with the WHERE clause, for example, the statement below would narrow the set of results produced by the above query to those with an InvoiceDate value of after January 1st, 1992.
SELECT * FROM Customers INNER JOIN Invoices ON Customers.CustomerID=Invoices.CustomerID 
WHERE Invoices.InvoiceDate > #01/01/1992#
ORDER BY InvoiceDate
WHERE Clause
WHERE is used to filter records and fetching only records that meet specified conditions (see the comparison/arithmetic operators above).
For example:
SELECT * FROM Student WHERE FirstName=’Archie’;
SELECT * FROM Student WHERE DOB > #1/1/1990#;










SQL Exercise

[image: ]
Using Microsoft Access, create the above database design using SQL statements.
· Creation of tables with appropriate data types.
· Primary key for each table.
· Referential integrity constraints (foreign keys).
Once you have built the database, use INSERT INTO statements to populate the tables with some suitable data.  Finally, test querying of the database with appropriate SELECT statements. 
Task: Develop queries to insert data into the database of your developed scenario for Assessment 1. 
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