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Chapter 5

Normalization

Normalization

Assigning Attributes to Entities

Reduce Redundancies

Reduce data Anomalies

Normalization Forms

7 Levels

1st Normal Form

2nd Normal Form

3rd Normal Form...

Example

What's Wrong with this?



1st Normal Form

All Key Attributes are Defined

No Repeating Groups
Attribute contains only one value

All attributes dependent on 
Primary Key

Example 1st Normal Form

Primary Key = Proj_Num+Emp_Num
Dependencies
No Repeating Groups

2nd Normal Form

Table in 1st Normal Form

No Partial Dependencies
Transitive Dependencies Allowed
(Not dependent on Primary Key)

The Process

Break out the keys

Create new tables

Assign attributes to proper tables

Example

3rd Normal Form

Table in 2nd Normal Form

No Transitive dependencies

Process

Break off Transitive Dependencies
into separate tables

Employee
Num, Name, Job_Class

Job
Job_Class, Chg_Hour

Example



Example (cont) Boyce Codd Normal Form
Special case of 3NF

Every
Determinant is
a Candidate
key

Higher Forms of Normalization
4th Normal Form

No multivalued dependencies
Multivalued are also functional

5th Normal Form
Decompose into smaller records with
the same key

Domain Key Normal Form
Key Dependence
Domain Dependence

Denormalization

Normal Form vs. Real World

Zip Code determine City

Zip Code table?

Pros and Cons

In-class

What are the dependencies?
Create Tables in 2NF
Create Tables in 3NF

In-class
Problems

Page 176: 1-4 (Invoice)
Page 176: 5-7 (Student)

Homework
Page 178: 15-17 (Dinner Club)
Turn in report with all details
Nothing Handwritten

Problems 1-4
Using the following INVOICE table structure, draw its dependency
diagram and identify all dependencies (including all partial and
transitive dependencies). You can assume that the table does not
contain repeating groups and that any invoice number may reference
more than one product. (Hint: This table uses a composite primary
key.)

Attribute name Sample value
INV_NUM 211347
PROD_NUM AA_E3422QW
SALE_DATE 06/25/1999
PROD_DESCRIPTION B&D Rotary sander, 6 in. disk
VEND_CODE 211
VEND_NAME NeverFail, Inc.
NUMBER_SOLD 2
PROD_PRICE $49.95

Create a dependancy diagram, convert to 2NF, then 3NF, and finally
draw the ERD.

Problems 5-7
Using the following STUDENT table structure, draw its dependency diagram
and identify all dependencies (including all transitive dependencies).

Attribute name Sample value
STU_NUM 211343
STU_LNAME Stephanos
STU_MAJOR Accounting
DEPT_CODE ACCT
DEPT_NAME Accounting
DEPT_PHONE 4356
COLLEGE_NAME Business Administration
ADV_LASTNAME Grastrand
ADV_OFFICE HKB201
ADV_BUILDING Howard Kallenberger Building
ADV_PHONE 2115
STU_GPA 2.87
STU_HOURS 96
STU_CLASS Junior

Create a dependancy diagram, convert to 3NF, and draw the ERD.

Homework
Page 178: 15-17
Turn in report with all details
Nothing Handwritten

Group Homework
Create Tables in 3NF
DB Initial Study
DB Design
Data Dictionary




