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M3B: Relational Databases and Working with SQL (9)

SQL: Tables Joins: Outer Join
Softcopy of handouts can be found at http://www.clsmss.edu.hk/~whlau/08CA/

List of Reserved Words and Functions for Database (Based on SQL-92)

	Type
	Commands/constants/functions

	Constants
	FALSE, TRUE

	Operators
	(, (, *, /, >, <, (, >(, <(, <>, %, _ , ' , AND, NOT, OR

	SQL
	ABSOLUTE (ABS), AVG, INT, MAX, MIN, SUM, COUNT

	
	ASC, AT, CHAR (CHR), CHAR_LENGTH (LEN), LOWER, TRIM, SPACE, SUBSTRING (SUBSTR/MID), UPPER, VALUE (VAL)

	
	DATE, DAY, MONTH, YEAR

	
	ADD, ALL, ALTER, ANY, AS, ASC, BETWEEN, BY, CREATE, DELETE, DESC, DISTINCT, DROP, EXISTS, FROM, GROUP, HAVING, IN, INDEX, INNER JOIN, INSERT, INTEGER, INTERSECT, INTO, LEFT [OUTER] JOIN, LIKE, MINUS, NULL, RIGHT [OUTER] JOIN, FULL [OUTER] JOIN, ON, ORDER, SELECT, SET, TABLE, TO, UNION, UNIQUE, UPDATE, VALUES, VIEW, WHERE


Outer Joins

1. A left or right outer join of two tables, in addition to inner join, preserves all the rows in one table, and supplies nulls for the records in the other table, which do not meet the join condition.
a) A left outer join preserves every row in the “left” table.  If a row in the “left” table does not match any row on the “right” table, it will still be listed in the results, with NULL values in the columns from “right” table.
b) Similarly, a right outer join preserves every row in the “right” table; and
c) A full outer join preserves rows from both tables. (Full outer join is not supported by MS Access)
2. Syntax

a) Left outer join: (All records in table1 are preserved)

SELECT field_list FROM table1 LEFT [OUTER] JOIN table2


ON join_condition
b) Right outer join: (All records in table2 are preserved)

SELECT field_list FROM table1 RIGHT [OUTER] JOIN table2


ON join_condition
c) Full outer join: (All records in both tables are preserved)

SELECT field_list FROM table1 FULL [OUTER] JOIN table2


ON join_condition
Example

3. Suppose a database contains the following two tables:

	teacher
	
	subject

	Field Name
	Type
	Description
	
	Field Name
	Type
	Description

	TID
	Character
	Teacher ID
	
	name
	Character
	Subject Name

	name
	Character
	Teacher Name
	
	class
	Character
	Class

	phone
	Character
	Teacher Phone No
	
	TID
	Character
	Teacher ID


Suppose the tables contains the following data:

	teacher
	
	subject

	TID
	name
	phone
	
	name
	class
	TID

	001
	Peter Wong
	89127563
	
	Chinese
	1A
	001

	002
	May Chan
	77337789
	
	English
	1A
	004

	004
	Jacky Leung
	23436113
	
	Chinese
	1B
	001

	
	
	
	
	English
	1B
	003


a) Inner join:
SELECT * FROM teacher t JOIN subject s ON t.TID = s.TID

	SQL result

	teacher.TID
	teacher.name
	teacher.phone
	subject.name
	subject.class
	subject.TID

	001
	Peter Wong
	89127563
	Chinese
	1A
	001

	001
	Peter Wong
	89127563
	Chinese
	1B
	001

	004
	Jacky Leung
	23436113
	English
	1A
	004


b) Left outer join:

SELECT * FROM teacher t LEFT JOIN subject s ON t.TID = s.TID

	SQL result

	teacher.TID
	teacher.name
	teacher.phone
	subject.name
	subject.class
	subject.TID

	001
	Peter Wong
	89127563
	Chinese
	1A
	001

	001
	Peter Wong
	89127563
	Chinese
	1B
	001

	004
	Jacky Leung
	23436113
	English
	1A
	004

	002
	May Chan
	77337789
	NULL
	NULL
	NULL


Note:

- The first three rows are the same as that in the inner join.

- The record of TID=002 in the left table “teacher” is preserved, and the values in the fields of the right table are all NULL.

c) Right outer join:

SELECT * FROM teacher t RIGHT JOIN subject s ON t.TID = s.TID

	SQL result

	teacher.TID
	teacher.name
	teacher.phone
	subject.name
	subject.class
	subject.TID

	001
	Peter Wong
	89127563
	Chinese
	1A
	001

	001
	Peter Wong
	89127563
	Chinese
	1B
	001

	004
	Jacky Leung
	23436113
	English
	1A
	004

	NULL
	NULL
	NULL
	English
	1B
	003


Note:

- The first three rows are the same as that in the inner join.

- The record of TID=003 in the right table “subject” is preserved, and the values in the fields of the left table are all NULL.

d) Full outer join: (Note: not supported in some DBMS, e.g. MS Access, the same result can be obtained by using “Union”, which will be discussed later)
SELECT * FROM teacher t FULL JOIN subject s ON t.TID = s.TID

	SQL result

	teacher.TID
	teacher.name
	teacher.phone
	subject.name
	subject.class
	subject.TID

	001
	Peter Wong
	89127563
	Chinese
	1A
	001

	001
	Peter Wong
	89127563
	Chinese
	1B
	001

	004
	Jacky Leung
	23436113
	English
	1A
	004

	002
	May Chan
	77337789
	NULL
	NULL
	NULL

	NULL
	NULL
	NULL
	English
	1B
	003


e) Example
“List all teachers who are not teaching any classes.”

SELECT t.name FROM teacher t LEFT JOIN subject s
ON t.TID = s.TID

WHERE s.TID IS NULL
The combination of outer join and “IS NULL” can list all the unmatched records.

Class Practice

4. There are two tables contains the following data: (Modified from textbook, o.295, Q.8)
	A
	
	B

	X
	Y
	Z
	
	X
	Y
	Z

	1
	2
	1
	
	1
	3
	4

	4
	2
	5
	
	2
	2
	3

	6
	3
	7
	
	4
	1
	0

	
	
	
	
	5
	2
	6


State the results for each of the following SQL statements.
a) Select * From A, B Where A.X = B.X ;
	Result

	A.X
	A.Y
	A.Z
	B.X
	B.Y
	B.Z

	
	
	
	
	
	

	
	
	
	
	
	


b) Select * From A, B Where A.Y = B.Y ;
	Result

	A.X
	A.Y
	A.Z
	B.X
	B.Y
	B.Z

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


c) Select * From A, B Where A.Z = B.Z ;
d) Select * From A LEFT JOIN B ON A.X = B.X
e) Select * From A RIGHT JOIN B ON A.X = B.X
5. A school uses three database files to manage the information of students and subjects. (Modified from HKALE, 2003)
STUDENT
	Field Name
	Type
	Description
	Example

	SID
	Character
	Student identity number
	"10882"

	NAME
	Character
	Name of student
	"Chan Tai Man"

	ADDR
	Character
	Home address
	"Rm 123, Tai Man Court, Shatin, N.T."


REGISTRATION
	Field Name
	Type
	Description
	Example

	SID
	Character
	Student identity number
	"10882"

	CCODE
	Character
	Course code
	"17"


COURSE
	Field Name
	Type
	Description
	Example

	CCODE
	Character
	Course code
	"17"

	TITLE
	Character
	Course title
	"Economics"


Write an SQL statement for each of the following tasks.

a) List the names of the students that are not taking any subject.

b) List the names of the subjects that no one is taking.

Answers

	5.
	a) SELECT S.NAME FROM student S LEFT JOIN registration R 
ON (S.SID = R.SID) WHERE (R.SID IS NULL)
b) SELECT C.TITLE FROM registration R RIGHT JOIN course C
ON (R.CCODE = C.CCODE) WHERE (R.CCODE IS NULL)


























































































































































































“IS NULL” checks if a field has a NULL value.


Do NOT write it as “= NULL”!!!





Common Field
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