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• Fourth normal form eliminates independent many-to-one

relationships between columns.

• To be in Fourth Normal Form,

– a relation must first be in Boyce-Codd Normal Form.

– a given relation may not contain more than one multi-valued attribute.

Example (Not in 4NF)

Scheme  {MovieName, ScreeningCity, Genre)

Primary Key: {MovieName, ScreeningCity, Genre)

1. All columns are a part of the only candidate key, hence BCNF

2. Many Movies can have the same Genre

3. Many Cities can have the same movie

4. Violates 4NF

Fourth Normal Form  (4NF) 

Movie ScreeningCity Genre

Hard Code Los Angles Comedy

Hard Code New York Comedy

Bill Durham Santa Cruz Drama

Bill Durham Durham Drama

The Code Warrier New York Horror



Example 2 (Not in 4NF)

Scheme  {Manager, Child, Employee}

1. Primary Key  {Manager, Child, Employee}

2. Each manager can have more than one child

3. Each manager can supervise more than one employee

4. 4NF Violated

Example 3 (Not in 4NF)

Scheme  {Employee, Skill, ForeignLanguage}

1. Primary Key  {Employee, Skill, Language }

2. Each employee can speak multiple languages

3. Each employee can have multiple skills

4. Thus violates 4NF

Fourth Normal Form  (4NF) 
Manager Child Employee

Jim Beth Alice

Mary Bob Jane

Mary NULL Adam

Employee Skill Language

1234 Cooking French

1234 Cooking German

1453 Carpentry Spanish

1453 Cooking Spanish

2345 Cooking Spanish



1. Move the two multi-valued relations to separate tables

2. Identify a primary key for each of the new entity.

Example 1 (Convert to 3NF) 

Old Scheme  {MovieName, ScreeningCity, Genre}

New Scheme  {MovieName, ScreeningCity}

New Scheme  {MovieName, Genre}

4NF - Decomposition

Movie Genre

Hard Code Comedy

Bill Durham Drama

The Code Warrier Horror

Movie ScreeningCity

Hard Code Los Angles

Hard Code New York

Bill Durham Santa Cruz

Bill Durham Durham

The Code Warrier New York



Example 2  (Convert to  4NF) 

Old Scheme  {Manager, Child, Employee}

New Scheme  {Manager, Child}

New Scheme  {Manager, Employee}

Example 3  (Convert to  4NF)

Old Scheme  {Employee, Skill, ForeignLanguage}

New Scheme  {Employee, Skill}

New Scheme  {Employee, ForeignLanguage}

4NF - Decomposition

Manager Child

Jim Beth

Mary Bob

Manager Employee

Jim Alice

Mary Jane

Mary Adam

Employee Language

1234 French

1234 German

1453 Spanish

2345 Spanish

Employee Skill

1234 Cooking

1453 Carpentry

1453 Cooking

2345 Cooking



• Fifth normal form is satisfied when all tables are broken

into as many tables as possible in order to avoid

redundancy. Once it is in fifth normal form it cannot be

broken into smaller relations without changing the facts or

the meaning.

Fifth Normal Form  (5NF) 



• The relation is in DKNF when there can be no insertion or

deletion anomalies in the database.

Domain Key Normal Form  (DKNF)



School of Computing Science and Engineering
Course Code :BCAC2102   Course Name:       DBMS

Topic- Basic concepts of Data Models

Objective : To acquire Basic concepts of Data

Models

Lecture-23



School of Computing Science and Engineering
Course Code :BCAC2102   Course Name:       DBMS

Data Models: Data models are a collection of 
conceptual tools for describing data, data 
relationships, data semantics and data 
constraints. 

There are three different groups : 

(i) Object-Based Logical Models. 

(ii) Record-Based Logical Models. 

(iii) Physical Data Models. 
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(i) Object-Based Logical Models : Describe data at the
conceptual and view levels. Provide fairly flexible
structuring capabilities. Allow one to specify data
constraints explicitly. Over 30 such models, including :

a) Entity-Relationship Model
b) Object-Oriented Model
c) Binary Model
d) Semantic Data Model
e) Info Logical Model
f) Functional Data Model
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Record-Based Logical Models : 
• Also describe data at the conceptual and view levels. 
• Unlike object-oriented models, they are used to 

i) Specify overall logical structure of the database, and 
ii)Provide a higher-level description of the implementation. 

• Named so because the database is structured in fixed-format 
records of several types. 

• Each record type defines a fixed number of fields, or attributes. 
• Each field is usually of a fixed length (this simplifies the 

implementation). 
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• Record-based models do not include a 
mechanism for direct representation of code 
in the database. 

• Separate languages associated with the model 
are used to express database queries and 
updates. 
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The three most widely-accepted models are the

1. relational,

2. network,

3. and hierarchical.

Lecture-23



School of Computing Science and Engineering
Course Code :BCAC2102   Course Name:       DBMS

(iii) Physical Data Models : 

a) Are used to describe data at the lowest 
level. 

b) Very few models, e.g. 

• Unifying model 

• Frame memory 
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Class –Quiz

A data model is : [ ] 

A) Used to describe structure of a database 

B) Set of basic operations on the database 

C) Both 

D)none of these 
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