
Indexes
❖ Indexes help:

❖ find the rows matching a WHERE clause quickly.

❖ eliminate rows from consideration.

❖ retrieve rows from other tables when performing joins.

❖ find the MIN() or MAX() value for a specific indexed column.

❖ sort or group a table (under certain conditions).

❖ optimize queries using only indexes without consulting the data rows.



Indexes
❖ MySQL automatically creates an index for primary key, foreign key, and unique constraints.

CREATE [UNIQUE] INDEX index_name 
    ON [dbname.]table_name (column_name_1 [ASC|DESC] 
                         [, column_name_2 [ASC|DESC]]…) 

❖ Best practice is to create any additional index(es) when creating the table.

CREATE [TEMPORARY] TABLE [IF NOT EXISTS] tbl_name 
       {INDEX | KEY} [index_name] [index_type] (key_part,…) [index_option] ... 



MySQL Data Types
❖ String

❖ Numeric

❖ Date & Time
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Creating Table Structures (1 of 4)

❖ CREATE TABLE command
❖ CREATE TABLE is an SQL command that creates a table’s structures 

using the characteristics and attributes given
CREATE TABLE tablename ( 

	 column1 	data type 	 	 [constraint] , 
	 column2 	data type 	 	 [constraint] , 
	 PRIMARY KEY	(column1 		 [, column2, …]) , 
	 FOREIGN KEY	(column1 		 [, column2, …]) REFERENCES tablename] , 
	 CONSTRAINT 	constraint  );



Creating Table Structures (2 of 4)
❖ SQL Constraints

❖ The FOREIGN KEY constraint ensures that you cannot delete a vendor 
from the VENDOR table if at least one product row references that vendor

❖ The NOT NULL constraint ensures that a column does not accept nulls
❖ The UNIQUE constraint ensures that all values in a column are unique
❖ The DEFAULT constraint assigns a value to an attribute when a new row is 

added to a table
❖ The CHECK constraint is used to validate data when an attribute value is 

entered



Creating Table Structures (3 of 4)

❖ Create a Table with a SELECT Statement
❖ SQL provides a way to rapidly create a new table based on selected columns 

and rows of an existing table using a subquery
❖ All of the data rows returned by the SELECT statement are copied automatically

❖ SQL Indexes
❖ CREATE INDEX improves the efficiency of searches and avoids duplicate 

column values
❖ DROP INDEX is an SQL command used to delete database objects such as 

tables, views, indexes, and users 



Creating Table Structures (4 of 4)
Create index, duplicates allowed 
 

CREATE INDEX index_name 
  ON table_name (column1, column2, …); 

CREATE UNIQUE INDEX index_name 
  ON table_name (column1, column2, …); 

CREATE INDEX idx_pname  
  ON Persons (LastName, FirstName); 

ALTER TABLE table_name 

  DROP INDEX index_name;

Create index, duplicates disallowed 
 

Example:

Dropping an index
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Altering Table Structures (1 of 3)
❖ All changes in the table structure are made by using the ALTER TABLE command 

followed by a keyword that produces the specific change you want to make
❖ The following three options are available: ADD, MODIFY, and DROP

❖ Changing a Column’s Data Type

❖ Changing a Column’s Data Characteristics
❖ If the column to be changed already contains data, you can make changes in the 

column’s characteristics if those changes do not alter the data type (why?)

❖ Adding a Column
❖ You can alter an existing table by adding one or more columns
❖ Be careful not to include the NOT NULL clause for the new column (why?)



Altering Table Structures (2 of 3)
❖ Adding PRIMARY KEY, FOREIGN KEY, and CHECK constraints

❖ Primary key syntax is as follows:
	 	 ALTER TABLE 	Part 
	 	   ADD PRIMARY KEY (Part_Code); 

❖ Foreign key syntax is as follows:
	 	 ALTER TABLE 	PART 
	 	   ADD FOREIGN KEY (V_Code) REFERENCES Vendor; 

❖ Check constraint syntax is as follows:
ALTER TABLE	PART 

		   ADD CHECK (Part_Price >= 0);



Altering Table Structures (3 of 3)
❖ Dropping a column from a table

ALTER TABLE VENDOR 
	    DROP COLUMN V_ORDER; 

❖ Deleting a table from the Database
❖ DROP TABLE is an SQL command used to remove database tables 

DROP TABLE PART;



Data Manipulation Commands (1 of 4)
❖ Adding table rows

❖ INSERT is a SQL command that allows the insertion of one or more data 
rows into a table using a subquery

❖ Syntax:
	 INSERT INTO tablename VALUES (value1, value2, …, valuen) 
❖ To insert rows with null attributes, use a NULL entry 



Data Manipulation Commands (2 of 4)
❖ Inserting table rows with a SELECT subquery

❖ Using a subquery with the INSERT command, it is possible to add multiple 
rows to a table, using another table as the source, at the same time

 
	 	 INSERT INTO 	 target_tablename[(target_columnlist)] 
	 	 SELECT source_columnlist 
	 	   FROM source_tablename; 

❖ Saving table changes right now! 
 

COMMIT



Data Manipulation Commands (3 of 4)
❖ UPDATE command is used to modify data in a table

		  
UPDATE 	 tablename 

        SET  columnname = expression [, columnname =  expression] 
	 	 [WHERE 	conditionlist ]; 

❖ DELETE command is used to delete table rows
 
	DELETE FROM tablename 

	 	 [WHERE conditionlist ];



Data Manipulation Commands (4 of 4)
❖ Restoring Table Contents

❖ The ROLLBACK command is used to restore the database table contents to 
the condition that existed after the last COMMIT statements; 
 
		 ROLLBACK;



Auto Increment
❖ MySQL uses the AUTO_INCREMENT property during table creation to 

indicate that values for an attribute should be generated in the same fashion 

❖ Only one column in a table can have AUTO_INCREMENT specified, and 
that column must also be defined as the primary key of the table!



Procedural SQL
❖ Persistent stored module (PSM) is a block of code that contains standard SQL statements and 

procedural extensions that is stored and executed at the DBMS server

❖ Procedural SQL is an extension of SQL that adds procedural programming capabilities, such 
as variables and logical flow control, to SQL and is designed to run inside the database
❖ The procedural code is executed as a unit by the DBMS when it is invoked by the end user

❖ End users can use procedural SQL to create the following:
❖ Stored procedures
❖ Triggers
❖ Procedural SQL functions



Stored Procedures
❖ A stored procedure is a named collection of procedural and SQL statements

❖ They are stored in the database
❖ A major advantage of stored procedures is that they can be used to 

encapsulate and represent business transactions

❖ Using stored procedures offers the following advantages:
❖ Stored procedures substantially reduce network traffic and increase 

performance
❖ Stored procedures help reduce code duplication by means of code isolation 

and code sharing 



Variables



Conditional Execution



Iteration or Looping



Iteration or  
Looping



Select Processing with Cursors (1 of 2)

❖ A cursor is a special construct used to hold data rows returned by a SQL 
query

              DECLARE cursor_name CURSOR FOR select-query; 

❖ Cursor-style processing involves retrieving data from the cursor one row at a 
time
❖ When you fetch a row from the cursor, the data from the “current” row in 

the cursor is copied to the SQL variables you specified
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