SQL – Structure Query Language
SQL stands for Structured Query Language and is usually pronounced sequel.  SQL is the standard way to interact with relational databases and is not part of Java or Ruby.   SQL is not case sensitive, so you can mix upper and lower cases, but commands traditionally use upper case.  In these examples, all commands begin with an upper case letter.  Some examples of commands are Select, Insert, Delete, and Update.  You can also modify commands by using connectors such as Where or Set.

In Rails, you can use find_by_sql(…) to find something in a table.  The SQL query should be in a quoted string.  That means that Rails will not debug it for you.  And since SQL can be tricky, that is a drawback.
The Select Query

Select is used to obtain information from a database table.  For example, 


"Select * From courses"

will get all (*) the data from the table, courses.  If you do not want all the data, you can add a clause that will further define the rows needed.  This is done with the modifier, Where.
For example, if you just want the names that begin with the letter A, you can use the query


"Select * From courses Where Name Like 'A%'"

The 'A%' combination is used to indicate a pattern that begins with the letter A.  Note the single quotes.  SQL queries can also use =, <>, >, <, >=, <=, or Between as well as Like.
  For Between you must specify a range.  The query 


"Select * From courses Where Name Between 'A%' And 'C%'"

returns the entries beginning with A, B and C in the table.

The Where modifier can be used to find a course in a database table given a name.  If the name occurs only once in the table, the result set will just contain that row.  However, if there are several rows with the same name, the result set will include all of them.

If the name is stored in a variable in the program, it must be surrounded by quotation marks in the query string.  The entire string must also be contained in quotation marks.  The easiest way to include the quotes surrounding the variable is to use single quotes inside of the double quotes.  Since these are difficult to see in the document, boldface has been used for them.  The resulting query string is


"Select * From courses Where Name = '" + name + "'"
Note the extra single quote at the end.

If we want to find all the courses that have credits greater than some set amount, the quotes around the parameter are not required.  Quotes around parameters are only used for strings.  


"Select * From courses Where credits >= " + amount 
Note the greater than or equal sign.
Update Queries
Insert

Select queries are used to extract information from a database table.  The update queries: Insert, Delete, and Update, all modify the table in some way.  Insert adds a new row to the table, Delete removes a row, and Update changes one or more of the fields.

The insert query is used to add a row to the database.  An example that adds a row to the courses table is


"Insert into courses Values ('CS122', 'Programming II', 4)"
The first two fields are strings and are surrounded by quotes.  The credits field is numeric, so it does not have quotes around it.

When the data are given by variables, the typical situation, the quotes have to be separately included in the query.  This is a common source of errors.  For the example above, the resulting query looks like the following:


"Insert Into courses Values ('" + number + "', '" + name + "', " + credits)"
Note the placement of single quotes inside of double quotes for the strings, number and name, and the absence of single quotes for credits.

The insert statement returns an integer value that is 0 if the update failed and is the number of rows inserted if it succeeded.  Since we normally insert just one row, it will be 0 if nothing is done and 1 if the data is inserted properly.

Delete
The delete command is used to delete a row in the database.  A key field is used to determine the appropriate row.  The query here is "Delete From courses Where id = '" + key_id + "'".  This deletes the row with the id provided by the user.

Update

The update query is somewhat similar to the Insert query.  Update is used to change an entry in the database, such as a price.  The query must include a key to indicate which row is to be changed.  For example, to change the credits of a course in the row with a given id, we can use the following query:


"Update courses Set credits = " + new_credits + " Where id = '" + id + "'";
It is possible to change several fields at the same time.  The following query can be used to change both the number and the credits.


"Update course Set number = 'CS122', credits = 4 Where id = 5"
If the data are stored in the variables new_number and new_credits, it would be


"Update course Set number = " + new_number + ", credits = " + new_credits + " Where id = + id + "

Create and Alter 

The Create and Alter commands change the database structure.  The Create command adds a new table to the database, while the Alter command adds a new column to an existing table.  For example, we might want to have a table in the schedule database for professors.  Or we might want to add a column for the campus to the database.

Create

The Create command is used to add a new table to the database.  You must specify both the name of the table, the names of all the columns, and the data type of each column.  The following is a command to create a new table called professors.

"Create Table professors (id integer, name varchar, email varchar, department varchar)"
If you are using a database, such as MySQL or sqlite3, use the datatypes listed in the following table.
  These datatypes are the standard SQL datatypes.
	Data Type
	Description

	integer(size)
int(size)
smallint(size)
	Holds integers only. The maximum number of digits is specified in parenthesis.

	decimal(size,d)
numeric(size,d)
	Holds numbers with fractions. The maximum number of digits is specified in "size". The maximum number of digits to the right of the decimal is specified in "d".

	float(n)

real

double
	Floating point number with n binary digits of precisions.

32-bit floating point number.

64-bit floating point number.

	char(size)
	Holds a fixed length string (can contain letters, numbers, and special characters). The fixed size is specified in parenthesis.

	varchar(size)
	Holds a variable length string (can contain letters, numbers, and special characters). The maximum size is specified in parenthesis.

	date(yyyymmdd)
	Holds a date


Alter
The Alter command is used to add a column to an existing table.  The general form for it is

"Alter Table courses Add professor varchar(20)"
or


"Alter Table courses Add professor varchar"
In some databases you can also drop a column.  The form is


"Alter Table courses Drop Column credits"
Not all databases allow you to do this.
� See � HYPERLINK "http://www.w3schools.com" ��http://www.w3schools.com� for more details.
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