
Schema Decomposition and 
Normal Forms



Database Design

• Some schemas are better than others

• Design by decomposition
• Start with "mega" relations containing all information 
• Then decompose them into smaller, better relations containing the same 

information 
• Do the decomposition automatically 

• Automatic decomposition
1.Designer specifies mega-relations plus properties of the data
2.System decomposes based on properties 
3.Final set of relations satisfies normal form -- guarantees no anomalies, no lost 

information 



Database Anomalies

• Redundancy

• Update anomaly

• Insertion anomaly

• Deletion anomaly

Roll Name CID CNAME ClassRoom Slot Book Dept

23CS10003 Aryan CS30202 DBMS Nalanda 123 Tuesday Korth CSE

23CS10004 Ashutosh CS30202 DBMS Nalanda 123 Tuesday Korth CSE

23CS10063 Sanjana CS60045 AI Nalanda 224 Wednesday Russel CSE

23CS10091 Sibasis CS60070 SLT Nalanda 411 Wednesday Ben David History



Schema Decomposition



Example



Decomposition Properties

1.No anomalies in decomposed relations

2.Can reconstruct all original information 



Decomposition Goals



Information Loss



Lossless Join Decomposition



Lossless-Join Criterion



Example



Dependency Preserving



Good Example



Bad Example



Database Design

• Design one single mega table to include all information

• Mega table may have certain anomalies which leads to 
inconsistencies in database

• Decompose table into smaller tables automatically
• Smaller tables should have certain desired properties

• Smaller tables should be in Normal forms



Normal Forms



Boyce-Codd Normal Form (BCNF)



Example



Example



Example



BCNF Decompisition



Example



Example



Properties of BCNF Decomposition



BCNF is Lossless-Join



BCNF Not Dependency Preserving



Example



Example



Example



Third Normal Form (3NF)



3NF



3NF Decomposition Algorithm



Example



Example



Example



Fourth Normal Form



Is Normalization always good?


