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Normalization of Student Record
I. Consider the Student Record, with fields
*StudentID, StudentName, HighSchool, HighSchoolEnrollment, CourseID, CourseTitle, Grade,
     which may contain repeated groups of CourseID, CourseTitle, and Grade.
     Note by PJL(2010Mar4): Course Title depends only on CourseID, not StudentID. 
     * denotes key.     (Student Record is unnormalized) 
	* StudentID
	Student
Name
	High School
	High School
Enrollment
	CourseID
	Course
Title
	Grade
	CourseID
	Course
Title
	Grade

	101
	Chan
	Molloy
	2000
	3325
	OpsMgt
	A
	 
	 
	 

	102
	Hill
	StFrancis
	3000
	2301
	IntroMgt
	B
	3325
	OpsMgt
	B+

	103
	Diaz
	HolyCross
	500
	2301
	IntroMgt
	A-
	4322
	MIS
	B+

	104
	Lewis
	StFrancis
	3000
	4322
	MIS
	A
	 
	 
	 


II. To convert an unnormalized record to 1NF, separate the original record into two or more new records, which do not have repeating groups.
Student Record - *StudentID, StudentName, HighSchool, HighSchoolEnrollment
	* StudentID
	Student Name
	High School
	High School Enrollment

	101
	Chan
	Molloy
	2000

	102
	Hill
	StFrancis
	3000

	103
	Diaz
	HolyCross
	500

	104
	Lewis
	StFrancis
	3000


Grade Record - *StudentID, *CourseID, Course Title, Grade
	* StudentID
	* CourseID
	Course Title
	Grade

	101
	3325
	OpsMgt
	A

	102
	2301
	IntroMgt
	B

	102
	3325
	OpsMgt
	B+

	103
	2301
	IntroMgt
	A-

	103
	4322
	MIS
	B+

	104
	4322
	MIS
	A


III. To convert a 1NF record to 2NF, separate the 1NF record into new records, in which nonkey items are fully dependent on the entire key.
Student Record - is in 2NF
Grade Record - *StudentID, *CourseID, Grade 
	* StudentID
	* CourseID
	Grade

	101
	3325
	A

	102
	2301
	B

	102
	3325
	B+

	103
	2301
	A-

	103
	4322
	B+

	104
	4322
	A


Course Record - *CourseID, Course Title 
	* CourseID
	Course Title

	2301
	IntroMgt

	3325
	OpsMgt

	4322
	MIS


IV. To convert a 2NF record to 3NF, separate the 2NF record into new records, which do not have transitive dependence.
(In Student Record, High School Enrollment is transitively dependent on the key only via another nonkey item, High School.)
Grade Record - is in 3NF
Course Record - is in 3NF 

Student Record - *StudentID, Student Name, High School 
	* StudentID
	Student Name
	High School

	101
	Chan
	Molloy

	102
	Hill
	StFrancis

	103
	Diaz
	HolyCross

	104
	Lewis
	StFrancis


High School Record - *High School, High School Enrollment 
	High School
	High School Enrollment

	Molloy
	2000

	StFrancis
	3000

	HolyCross
	500


V. Resulting Database
Student Record - *StudentID, Student Name, High School 
Grade Record - *StudentID, *CourseID, Grade 
Course Record - *CourseID, Course Title 
High School Record - *High School, High School Enrollment.
VI. Remember the database designer's promise - I do solemnly promise that, when designing a database, I shall make every nonkey field depend on the key, the whole key, and nothing but the key, so help me Codd.
      (The normalization process was first proposed by Edgar F. Codd, see http://en.wikipedia.org/wiki/E.F._Codd.)
