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Section 4
 (Join Types)

Consider the following Mini University Schema:
Student (SSN, Name, City, Age, Major)
Course (CrsCode, Name(
Registered (SSN, CrsCode, Semester, Year)

Department (DCode, Name)


Student

	SSN
	Name
	City
	Age
	Major

	101
	Ahmed
	Cairo
	17
	IS

	102
	Ayman
	Giza
	16
	NULL

	103
	Ibrahim
	Cairo
	18
	IS

	104
	Ibrahim
	Fayoum
	18
	DS

	105
	Mona
	Cairo
	16
	IT

	106
	Nahla
	Giza
	16
	IS

	107
	Ibrahim
	Cairo
	19
	CS

	108
	Sameh
	Alexandria
	20
	CS

	109
	Tarek
	Giza
	17
	NULL

	110
	Wafaa
	Cairo
	17
	NULL

	     Course

	CrsCode
	Name

	CS112
	Programming 1

	CS213
	Programming 2

	DS425
	Logistics Management

	DS241
	Modeling and Simulation

	IS221
	Database Systems1

	IS312
	Database Systems2

	IT111
	Electronics1

	IT112
	Electronics2


	Registered

	
	

	SSN
	CrsCode
	Semester
	Year

	101
	IS221
	Fall
	2011

	101
	IS312
	Spring
	2012

	105
	IS221
	Spring
	2012

	106
	IS221
	Summer
	2012

	106
	CS213
	Spring
	2011

	109
	IT111
	Summer
	2010

	109
	IS221
	Spring
	2010


	     Department

	Code
	Name

	CS
	Computer Science

	DS
	Decision Support

	IS
	Information Systems

	IT
	Information Technology

	XX
	XXXXX


1. Sytax for creating a foreign key:

During Table creation:

create table staff_Member(

Staff_Id int Primary key,

Staff_Name varchar(70),

Degree varchar(50),

Staff_Dept char(2) references department(deptCode)

);

OR:

create table staff_Member(

Staff_Id int,

Staff_Name varchar(70),

Degree varchar(50),

Staff_Dept char(2),

Primary key (Staff_ID),

Foreign key (staff_Dept) references department(deptCode)

);

After Table Creation using Alter keyword:

create table staff_Member(

Staff_Id int not null,

Staff_Name varchar(70),

Degree varchar(50),

Staff_Dept char(2)

);

Alter table staff_Member

Add  Primary key (Staff_ID);

Alter table staff_Member

Add  Foreign key (staff_Dept) references department(deptCode);

Or by using constraints:

Alter table staff_Member

Add Constraint PK_1 Primary key (Staff_ID);

Alter table staff_Member

Add  Constraint Fk_Dept Foreign key (staff_Dept) references department(deptCode);
2-SQL Join
The JOIN keyword is used in an SQL statement to query data from two or more tables, based on a relationship between certain columns in these tables. Tables in a database are often related to each other with keys. A primary key is a column (or a combination of columns) with a unique value for each row. Each primary key value must be unique within the table. The purpose is to bind data together, across tables, without repeating all of the data in every table.

Types of Join
· Inner Join: Only pairs of tuples that match the join condition are retrieved, same as JOIN.
· Outer Join:
· Left outer Join: every tuple in the left table must appear in the result; if it does not have a matching tuple, it is padded with NULL values for the attributes of the right table. 
· Right Outer Join: every tuple in the right table must appear in the result; if it does not have a matching tuple, it is padded with NULL values for the attributes of the left table.
· FULL Outer Join: Keeps all tuples in both the left and the right relations when no matching tuples are found, padding them with NULL values as needed.
· Cross Join: Specifies the CARTESIAN PRODUCT operation, it generates all possible tuple combinations.

1.Inner Join “Join”
SQL INNER JOIN Syntax

SELECT column_name(s)
FROM table_name1
INNER JOIN table_name2
ON table_name1.column_name=table_name2.column_name
Example 1:
List all Students who are registered in a course  and the code of the course they registered in ordered by their SSN
	SSN
	Name
	CrsCode

	101
	Ahmed
	IS221

	101
	Ahmed
	IS312

	105
	Mona
	IS221

	106
	Nahla
	IS221

	106
	Nahla
	CS213

	109
	Tareq
	IT111

	109
	Tareq
	IS221


Select Student.SSN,Student.Name,CrsCode

FROM Student INNER JOIN Registered 

ON Student.SSN=Registered.SSN

ORDER BY Student.SSN;

OR

Select Student.SSN,Student.Name,CrsCode

FROM Student, Registered 

WHERE Student.SSN=Registered.SSN

ORDER BY Student.SSN;
Note: To join n tables we always need n-1 join conditions in the where clause. 

2. Outer Join 
2.1 Left Outer Join 
SQL LEFT JOIN Syntax

SELECT column_name(s)
FROM table_name1
LEFT JOIN table_name2
ON table_name1.column_name=table_name2.column_name

Example 2: 

Get the SSNs, Names of ALL students and if any of them is registered to courses  show these courses.

	SSN
	Name
	CrsCode

	101
	Ahmed
	IS221

	101
	Ahmed
	IS312

	102
	Ayman
	NULL

	103
	Ibrahim
	NULL

	104
	Ibrahim
	NULL

	105
	Mona
	IS221

	106
	Nahla
	IS221

	106
	Nahla
	CS213

	107
	Ibrahim
	NULL

	108
	Sameh
	NULL

	109
	Tarek
	IT111

	109
	Tarek
	IS221

	110
	Wafaa
	NULL


SELECT Student.SSN,Student.Name,CrsCode

FROM Student LEFT JOIN Registered 

ON Student.SSN=Registered.SSN

ORDER BY Student.SSN;
2.2  Right Outer Join 
SQL RIGHT JOIN Syntax

	Name
	CrsCode
	SSN

	CS112
	Programming 1
	NULL

	CS213
	Programming 2
	106

	DS425
	Logistics Management


	NULL

	DS241
	Modeling and Simulation
	NULL

	IS221
	Database Systems1
	101

	IS221
	Database Systems1
	105

	IS221
	Database Systems1
	106

	IS221
	Database Systems1
	109

	IS312
	Database Systems2
	101

	IT111
	Electronics1
	109

	IT112
	Electronics2
	NULL


SELECT column_name(s)
FROM table_name1
RIGHT JOIN table_name2
ON table_name1.column_name=table_name2.column_name

Example 3: 
Retrieve the course codes, course names of ALL courses and SSN of students registered to them (IF ANY)
SELECT course.crscode ,course.name, registered.ssn

FROM registered RIGHT OUTER JOIN course

ON registered.CrsCode = course.CrsCode 

	DeptCode
	Name
	Major

	CS
	Ibrahim
	CS

	CS
	Sameh
	CS

	DS
	Ibrahim
	DS

	IS
	Ahmed
	IS

	IS
	Ibrahim
	IS

	IS
	Nahla
	IS

	IT
	Mona
	IT

	XX
	NULL
	NULL

	NULL
	Ayman
	NULL

	NULL
	Tarek
	NULL

	NULL
	Wafaa
	NULL


2.3  Full Outer Join:
Example 4: 
Get Department code for all departments, Student Names, and Major for all students showing which students belong to which departments if any.
SELECT Department.DeptCode,STUDENT.Name, STUDENT.Major

FROM Department FULL JOIN Student

ON DEPARTMENT.DeptCode = STUDENT.Major
3. Cross Join
Cross joins display every combination of all rows in the joined tables. A common column is not required, and the ON clause is not used. They are rarely used on a normalized database, but you can use them to generate test data for a database or lists of all possible 
combinations for checklists or business templates.

In this type we don’t add any join condition it is like cartesian product.
Example 5: Get all combinations of students and courses mentioning the student number and name and course code and name.
SELECT SSN, Student.Name, Code, Department.Name

FROM Student CROSS JOIN Department;
	SSN
	Student.Name
	Code
	Department.Name

	101
	Ahmed
	CS
	Computer Science

	102
	Ayman
	CS
	Computer Science

	103
	Ibrahim
	CS
	Computer Science

	104
	Ibrahim
	CS
	Computer Science

	105
	Mona
	CS
	Computer Science

	106
	Nahla
	CS
	Computer Science

	107
	Ibrahim
	CS
	Computer Science

	108
	Sameh
	CS
	Computer Science

	109
	Tarek
	CS
	Computer Science

	110
	Wafaa
	CS
	Computer Science

	101
	Ahmed
	DS
	Decision Support

	102
	Ayman
	DS
	Decision Support

	103
	Ibrahim
	DS
	Decision Support

	104
	Ibrahim
	DS
	Decision Support

	105
	Mona
	DS
	Decision Support

	106
	Nahla
	DS
	Decision Support

	107
	Ibrahim
	DS
	Decision Support

	108
	Sameh
	DS
	Decision Support

	109
	Tarek
	DS
	Decision Support

	110
	Wafaa
	DS
	Decision Support

	101
	Ahmed
	IS
	Information System

	102
	Ayman
	IS
	Information System

	103
	Ibrahim
	IS
	Information System

	104
	Ibrahim
	IS
	Information System

	105
	Mona
	IS
	Information System

	106
	Nahla
	IS
	Information System

	107
	Ibrahim
	IS
	Information System

	108
	Sameh
	IS
	Information System

	109
	Tarek
	IS
	Information System

	110
	Wafaa
	IS
	Information System

	101
	Ahmed
	IT
	Information Technology

	102
	Ayman
	IT
	Information Technology

	103
	Ibrahim
	IT
	Information Technology

	104
	Ibrahim
	IT
	Information Technology

	105
	Mona
	IT
	Information Technology

	106
	Nahla
	IT
	Information Technology

	107
	Ibrahim
	IT
	Information Technology

	108
	Sameh
	IT
	Information Technology

	109
	Tarek
	IT
	Information Technology

	110
	Wafaa
	IT
	Information Technology

	101
	Ahmed
	XX
	XXXXX

	102
	Ayman
	XX
	XXXXX

	103
	Ibrahim
	XX
	XXXXX

	104
	Ibrahim
	XX
	XXXXX

	105
	Mona
	XX
	XXXXX

	106
	Nahla
	XX
	XXXXX

	107
	Ibrahim
	XX
	XXXXX

	108
	Sameh
	XX
	XXXXX

	109
	Tarek
	XX
	XXXXX

	110
	Wafaa
	XX
	XXXXX
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