Database Normalization Tutorial — Student-Course Example

1. Ensure data integrity

2.No Redundancy

3. No Update or insert Anomalies

4. Simplicity and clearness

1NF — First Normal Form

2NF — Second Normal Form

3NF — Third Normal Form
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Primary Key: (StudentID + CourselD)

Coursell | Course2l | Course3l
Studentl! Student Student nstructo nstructo nstructo Sectionl Section
D Name Skills Course1 Course2 Course3 r r r D Name
1 Ahmed SQL, C# Math Physics Chemist Dr.Ali Dr.Sara Dr.Bob 10 A
ry
2 Omar Python Math Biology NULL Dr.Ali Dr.Lina NULL 11 B

Repeating Groups: Coursel1, Course2, Course3 s Coursellnstructor...
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Multi-valued Attributes: StudentSkills 4lall (s 35 jlga e JiST (5 sing
Partial Dependency: StudentSkills

Transitive Dependency: SectionName (e 2= Section|D e sl s StudentID 3_xilw



Step 1 — First Normal Form (1NF)
1. 445 JS (Cell) kid 3aa) g dad 5 5ins (Atomic Value)

2.4l )} Repeating Groups

3. caa JS(Row) st Unique

Aply1NF

No Multi-valued Attributes

StudentID | StudentName StudentSkill CourselD Instructor SectionID | SectionName
1 Ahmed SQL Math Dr.Ali 10 A
1 Ahmed C# Math Dr.Ali 10 A
1 Ahmed SQL Physics Dr.Sara 10 A
1 Ahmed C# Physics Dr.Sara 10 A
2 Omar Python Math Dr.Ali 11 B
2 Omar Python Biology Dr.Lina 11 B
Then
No Repeating Groups
Students Table
StudentID | StudentName CourselD Instructor SectionID | SectionName
1 Ahmed Math Dr.Ali 10 A
1 Ahmed Physics Dr.Sara 10 A
Omar Math Dr.Ali 1 B
2 Omar Biology Dr.Lina 1 B
StudentSkills Table

StudentID Skill

1 SQL

1 CH

2 Python




Step 2 — Second Normal Form (2NF)

1- Must be in 1INF

2.4 Partial Dependency: S sl Uiall (e daii ¢ ja o aaing ZUidall jue 3 s g

Jslaall:

StudentSkills Table

StudentID | Skill

1 SQL

1 C#

2 Python
Students Table

StudentID | StudentName | SectionlD | SectionName

1 Ahmed 10 A

2 Omar 11 B
Courses Table

CourselD | Course Name | Instructor

1 Math Dr.Ali

2 Physics Dr.Sara

3 Chemistry Dr.Bob

StudentCourses Table

StudentID

CourselD

1

1

1

2

2

1




Step 3 — Third Normal Form (3NF)

1- Must be in 2NF

2.4 Transitive Dependency: )3 zlie yé 3sac o aaing Flide 2 3 gac (g

3 2 JslalINF:
Students Table
StudentID | StudentName | SectionlD
1 Ahmed 10
2 Omar 11
Sections Table
SectionID | SectionName
10 A
11 B
StudentSkills Table
StudentID | Skill
1 SQL
1 C#
2 Python
Courses Table
CourselD | Course Name | Instructor
1 Math Dr.Ali
2 Physics Dr.Sara
3 Chemistry Dr.Bob




StudentCourses Table

StudentID | CourselD
1 1
1 2
2 1

Final Tables After SNF
£} students Table
StudentlD | StudentName | SectionID |

F) Sections Table

SectionID | SectionName |

E) Courses Table

CourselD | Instructor |

3 studentCourses Table (PK = StudentID + CourselD)
StudentID | CourselD |

B} studentSkills Table (PK = StudentID + Skill)

Relationships (ERD Conceptual)

e Students © Sections > 1-to-1
e Students © Courses > many-to-many via StudentCourses
e Students © Skills » 1-to-many via StudentSkills

Normalization Summary

Step | Action

TNF | Atomic values, remove repeating groups

2NF | Remove Partial Dependencies

3NF | Remove Transitive Dependencies




