Lecture Four – DDL & DML

DDL - Data Definition Language.

DML- Data Manipulation Language.

DDL can be used to :

· Create tables.

· Create views.

· Create and use indexes.

DML can be used to :

· Query data.

· Insert, update and delete data.

SQL is a standard DML for almost all relational DBMS.  SQL is a non-procedural language which can be embedded in many other host computer languages, like C, COBOL, VB, FoxPro, ….etc.   SQL is also a tool which can implement the Relational Operators.

DML


CREATE TABLE <table name>







<table schema>

<table schema> ::= (<table element> [{,<table element>}...])

<table element> ::= <column specification> | <table integrity rule>

<column specification ::= <column name> <data type>








[<default expression>]








[<column integrity rule>...]

<default expression> ::= DEFAULT <expression>

<column integrity rule> ::= NULL | NOT NULL

<data type> ::= 
<numeric data type> | 





<alphanumeric data type> | 





<date type> |





<bytestring data type>

<numeric data type> ::= NUMBER [({<precision>|*} [,<scale>])] |







SMALLINT |







INT |







INTERGER |







DECIMAL [({<precision> | *} [,<scale>])] |







DOUBLE PRECISION |







REAL |







FLOAT [( <precision>)]

<alphanumeric data type> ::= 
CHAR [(<length>)] |








 
VARCHAR[(<length>)] |









LONG VARCHAR |









LONG

<date type > ::= DATE


<bytestring data type> ::= 
RAW [(<length>)] | 








LONG RAW

<precision> ::= <integer>

<scale> ::= [-] <integer>

<length> ::= <integer>

Examples of Creating Tables

Example 1
CREATE TABLE member






( 
name

CHAR(15) NOT NULL,





 
address 

CHAR(30),






fees


SMALLINT)

Example 2
CREATE TABLE member






(
name

CHAR(15) NOT NULL,






address 

CHAR(30),






join_date
DATE DEFAULT ‘01-FEB-80’,






balance

NUMBER(10,2) DEFAULT 100.00)




INSERT INTO member(name, address) VALUES(‘John’,‘High St.’)


CREATE TABLE <table name>



[ (<copy column> [{, copy column>}....])]



AS <select statement>

<copy column> ::= <column name> [<column integrity rule>]

Examples of Copying a Table

Example 1
CREATE TABLE new_member AS




SELECT * FROM member

Example 2
CREATE TABLE new_member AS




SELECT name, address FROM member

Example 3
CREATE TABLE new_member
(member_name, addr) AS




SELECT name, address FROM member




WHERE 1 = 2


DROP TABLE <table name>

Examples of Dropping a Table

Example 1
DROP TABLE member


ALTER TABLE <table specification> <alter action>...

<alter action> ::= 
<alter add> | 






<alter modify column>

<alter add> ::= ADD (<column definition> [{, <column definition>}...])

<alter modify column> ::=MODIFY (<column change> [{, <column change>}..])

<column change> ::= <column name> [<data type> ][ [NOT] NULL]

Examples of Altering a Table

Example 1
ALTER TABLE member ADD (charge number(3));

Example 2
ALTER TABLE member 




MODIFY (fees  NUMBER(4,1) NOT NULL );

Example 3
ALTER TABLE member 




MODIFY (address NULL );


RENAME <old table name > TO <new table name>

Examples of Renaming a Table

Example 1
RENAME member to team_member


Example 1
CREATE TABLE game





(game_code 

CHAR(5),





 game_description
CHAR(40),





 PRIMARY KEY (game_code)

Example 2
CREATE TABLE member





(name 


CHAR(10),





 game_code 
CHAR(5),





PRIMARY KEY(name),





FOREIGN KEY (game_code) REFERENCES (game)

Example 3
CREATE TABLE pay





(post

CHAR(10),





 salary

NUMBER(5) checking(salary > 0))

Q1: Which one is for Entity Integiry and which one is for Referential Integrity?

Q2: Insertion, Deletion and Updating?

DDL


INSERT INTO <table name> [<column list>]



VALUES( <expression> [{,<expression>}...]| subquery)

<column list> ::= (<column name> [{,< column name>}...]

Examples of Inserting rows into a Table

Example 1
INSERT INTO member (name, address, fees)






VALUES(‘John’, ‘High St.’, 300)

Example 2
INSERT INTO member VALUES(NULL,‘May’, 300)

Example 3
INSERT INTO member SELECT * from staff;

Example 4
INSERT INTO member SELECT * from staff where dpt=’ACC’;


UPDATE 
<table name>

SET

<update> [{,<update>}...]

[WHERE 
<condition>]

<update> ::= <column name> = {<expression> | <subquery> }

Examples of Updating values in Rows of a Table

Example 1
UPDATE member 




SET
fees = 600.00

Example 2
UPDATE member 




SET
fees = 700, address = ‘Low St.’




WHERE name = ‘John’

Example 3
UPDATE member 




SET
fees = fees * 1.2 

Example 4
UPDATE member 




SET
fees = fees * 1.2 




WHERE fees < 






( 
SELECT AVG(fees)







FROM member )


DELETE 

FROM <table name>

[WHERE <condition>]

Examples of Deleting Row(s) of a Table

Example 1
DELETE FROM member 




WHERE name = ‘David‘ or fees = 300

Example 2
DELETE  FROM member


SELECT
 
[ALL | DISTINCT]





{* | table.* | expr [c_alias]} [{,table.* | expr [c_alias]}...]


FROM 

table [t_alias] [{, table [t_alias] }...]


[WHERE
condition]


[GROUP BY expr [{,expr}...] [HAVING condition]]


[{UNION | INTERSECT | MINUS} SELECT...]


[ORDER BY
expr [ASC | DESC] [{, expr
[ASC | DESC]}...]















Sample Tables

Std_id
Name
Address

99001
John
01 Tin Hau

99002
May
20 Ma Bo Rd.

99003
Betty
66 Tat Chi Av.

99004
Peter
33 High St.

Job

Research

Analyst


Std_id
Subject
Marks

99001
DC001
55

99001
DC002
77

99002
DC001
75

99002
DC003
60

Std_id
Name
Address
Job

99001
John
01 Tin Hau
Research

99008
Nancy
10 Park Terrace
Analyst

99008
Nancy
10 Park Terrace
Research

RESTRICT
Example 1:

Get CS student records for std_id = ‘99001’.
Select 
* 

From 
cs_student

Where
std_id = ‘99001’

Example 2: 

Get CS student records for address = ‘33 High St.’.
Select 
* 

From 
cs_student

Where
address = ‘33 High St.’

Example 3:

Get CS student records for std_id = ‘99002’ or address = ‘33High St.’
Select 
* 

From 
cs_student

Where
std_id = ‘99002’ or address = ‘33 High St.’

PROJECT
Example 1:

Get CS students’ std_id and names.

Select 
std_id, name

From 
cs_student

Example 2:

Get CS students’ names and address.
Select 
name “Student Name”, address 

From 
cs_student

RESTRICT & PROJECT
Example 1:

Get CS students’ std_id and names for std_id = ‘99002’.
Select 
‘>>>‘, std_id “Student ID”, name as “Student Name”

From 
cs_student

Where
std_id = ‘99002’

PRODUCT
Example 1:

Get all possible combinations of CS student records and mark records.
Select 
* 

From 
cs_student, marks





<Result?>

UNION
Example 1:

Get student records for those who are CS students or assistants.

Select 
std_nme, name, address

From 
cs_student

UNION

Select   std_nme, name, address

From
assistant


(Note: The table structures of the two unioned tables must match each other.  The length of attribute(s) is insignificant.)

UNION
If the table structures of the two unioned tables do not match, you can select the common attribute(s) from them for the UNION operation.

Example 2:

Get student names and addresses for those who are CS students





or  assistants.

Select 
name , address From cs_student

UNION

Select   name, address From
assistant

Example 2:

Get student ids for those who are CS students or assistants or





who have subject marks.





Select 
std_id From cs_student

UNION

Select   std_id From
 assistant

UNION





Select   std_id From
 marks

INTERSECT
Example 1:

Get students’ info. for those from CS and who are also assistants.
Select 
name , address

From 
cs_student

INTERSECT

Select   name, address

From
assistant

Example 2:

Same as Example 1, but in a different way called Sub-Query.

Select 
name , address

From 
cs_student

Where   std_id in 








( 
Select   std_id





From
assistant)

INTERSECT
Example 3:

Sub-Sub-Query.

Select 
name , address

From 
cs_student





Where   std_id in  






( Select   std_id


  From
  assistant


  Where   std_id in 




 (Select std_id 




  From 
marks




  Where subject = ‘DC001’ and marks >= 40)






)

DIFFERENCE
Example 1:

Get student names for those from CS but are not assistants.

Select 
name

From 
cs_student

MINUS

Select   name

From
assistant

Example 2:

Same as Example 1, but in a different way.

Select 
name , address

From 
cs_student

Where   std_id not in 








( 
Select   std_id





From
assistant)

NATURAL-JOIN
Example 1:

Get students’ name and their subject marks, ignore all students 





who have no subject marks.

Select 
a.name, b.subject, b.marks

From 
cs_student a, marks b





Where   a.std_id = b.std_id

OUTER-JOIN
Example 1:

Get students’ name and their subject marks, DO NOT ignore any 

student who does not have any subject marks.

Select 
a.name, b.subject, b.marks

From 
cs_student a, marks b





Where   a.std_id = b.std_id(+)

OUTER-JOIN
Example 2:

Get students’ name and their subject marks, DO NOT ignore any 

subject who does not have any record in Cs_student table.

Select 
a.name, b.subject, b.marks

From 
cs_student a, marks b





Where   a.std_id(+) = b.std_id

Group by Clause in SELECT statement
Example 1:
Find the average marks of each student.




Select 

std_id, AVG(marks)




From

marks




Group by 
std_id

Example 2:
Find the average marks of each subject.




Select 

subject, AVG(marks)




From

marks




Group by 
subject

Example 3:
Find the average marks of all passed students.




Select 

std_id, AVG(marks)




From

marks




Group by 
std_id




Having

AVG(marks) >= 40

Order by Clause in SELECT statement
Example 1:




Select 

*




From

cs_student




Order by 
std_id

Example 2:




Select 

subject, AVG(marks)




From

marks




Group by 
subject




Order by 
subject DESC

Example 3:




Select 

*




From

assistant




Order by 
job DESC, name ASC

Question:
Given a table Marks with structure as :
Std_id
char(20)











Suject
char(10)











Marks
number(3)


Std_id
Subject
Marks

99001
DC001
55

99001
DC002
77

99002
DC003
60

1. How can I rename the attribute Subject to Course?

2. How can I delete the attribute Marks?

3. How can I shorten the Std_id from 10 chars to 5 chars? 

Creating a Table





Continue





Continue





Copying a Table





Dropping a Table








Altering a Table’s Structure








Renaming a Table





Inserting a Row into a Table





Updating Values in Rows of a Table





Delete Row(s) of a Table





Defining Integrity rule and Validation for a Table





Syntax for the SELECT Clause





Cs_student Table





Job Table





Marks Table





Assistant Table





(Note: if attributes of both tables are the 


           same, * can be used instead.





When to CHAR and VARCHAR?





How to handle date inOracle?





Marks Table
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