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3 ﬁ‘ Database Normalization

- Normalization:

- is the process of evaluating & correcting the
structures of the tables in a database

- The goal:
. to minimize or remove data redundancy
. Tooptimalize the data structure

- Accomplished by thoroughly investigating the

various data type and their relationships with one
another.

~ « Data redundancy:

- The repeat of key fields usages in other tables
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A, Database Normalization

- Functional dependencies:

Require that the value for a certain set of attributes
determines uniquely the value for another set of
attributes

are akin to a generalization of the notion of a key
Let Rbe a relation and
a S Rand B €R
The functional dependency :
a-[
holds on Rand only if dor any tuples t, & t, that agree
on the attributes a, they also agree on the attributes (3.

Thatis, t;[a] = t,[a] - [B] = t[B]

3



" Database Normalization

- Functional dependencies
Example: consider student(Sid, Sname, Deptid)

Instance of student.

Sd  Sname  Deptld |ls this true? Yes | No

I
CL12001  JOHN 13 Sid - Sname
CL13050 WENPENG 13 |Sid— Deptld
DE10003  ALDI 15 |Sname - Deptla
P13 ILIA 1 [Sname - Sid

109256 LISANDRO 09 Deptld - Sname

CL13075 MATTHEW 13 Deptid - Sid
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Database Normalization

- examine the following poor database design:

o v Sid Cname time room Lid

¢ Edit 3c Copy @ Delete CLOO0T Machine Leaning | Wed 10.15 | L155 | PR145
¢ Edit 3¢ Copy (@ Delete CLOODZ Information Retrieval  Tue 1215 C131 PDZ20

¢/ Edit 3c Copy @ Delete CLOOO3 Machine Leaning | Wed 10.15 | L155 | PR145

¢/ Edit 3c Copy (@ Delete CLOO04  Information Extraction Thu 10.00  C143 PRI1

- Problems:
- No need to repeatedly store the class time & Professor ID
- Which one is the key?




Database Normalization

- First Normal Form (1NF):
- Arow of data cannot contain a repeating group of data.
- Each row of data must have a unique identifier, i.e primary
key
.+ This can be done by

- Eliminating the repeated groups of data through creating
separate tables of related data

- |ldentify each set of related data with a primary key

- All attributes are single valued (1 data type) & non-repeating
. Student information:

Sname Major Minor IntakeYear

. Course information
Cname  Lid Time Room

. Lecturer Information

Lname Ltitle



8 Database Normalization

- Second Normal form (2NF):

- Atable should meet 1NF

- There must not be any partial dependency of any
column on primary key (Records should not
depend on anything other than a table's primary

key)
- Recall our poor database design:

Sid - Cname or Cnhame - time ?

-

— ] — v Sid Cname time room Lid

"Edit 3c Copy @ Delete CLOOOT | Machine Learning Wed 10.15 | L155 | PR145

W

7 Edit 3¢ Copy @ Delete CLOOOZ  Information Retrieval | Tue 12,15  C131 PD220

(€ 4

7 Edit 3 Copy @ Delete CLOO03 | Machine Learning Wed 10.15 | L155 | PR145

(< 4

7 Edit e Copy @ Delete CLOOD4 | Information Extraction Thu 10.00 €143 PR111

(€ 4



Sid

enrolled

Cid grade (?)

Lid?

- What do we do with t

; Database Normalization

- Second Normal Form (2NF) solution:

- Create separate tables for sets of values that
apply to multiple records

- Relates the tables with a foreign key

- Remove subsets of data that apply to multiple
rows of a table and place them in separate tables

ne attribute time, room, &
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A, Database Normalization

- Third Normal Form (3NF):

- Eliminate all attributes (columns) that do not
directly dependent upon the primary key

- Each non-primary key attribute must be
dependent only on primary key (no transitive
dependency)

- Example:
Student:

Sid Sname Major Minor IntakeYear
. Which attribute is not directly dependent on Sid?

Student:
Sid Sname Major Minor



i
\
|
|
1

|
— | —
7 Edit

o

- Edit

o

7 Edit

o

Edit

»

- Old design

%c Copy
%< Copy
%c Copy

%c Copy

. New design

v Sid

@ Delete CLOOO1

@ Delete CLOODZ

@ Delete CLOOO4  Information Extraction

@ Delete CLOOO3

Database Normalization

Cname

Machine Learning
Information Retrieval

Machine Learning

time

room Lid

Wed 10.15 | L155  PR145

Tue 12.15 C131 PD220

Wed 10.15 | L155 | PR145

Thu 10.00 C143 PRI111

Student | | Course
Sid  [Sname Major  [Minor Cid  [Cname |Lid Tine  |Rid
A
Enrolled M
»Sid Cid Grade
Lecturer Room
Lid Lhame |Ltitle Rid Rname |Buidingld




Database Normalization

- Storing the relation among tables in database

n & ==l student HQ t=5t Course
¢ Sid : varchar(7) ¢ Cid : varchar(B)
@ Sname : varchar(30) @ Cname : varchar(30)
4 e Lid: varchar(6)
m Time : date

& Major : varchar(s) a @ dest .enro‘lledv.; 5

@ Minor : varchar(5) | @ Sid : varchar(7)
._ | @ Cid : varchar(b)

L

42 Rid : varchar(5)
- -  # Grade @ int(2) | e
Mo iestlecturer o
2 Lid : varchar(B) =
@ Lname : varchar(30) n o ‘=5 Room
@ Ltitle : varchar(5) ¢ Rid : varchar(4) i

= Rname : varchar(b)
& Buildingld : varchar(g)




3 ﬁ! Database Normalization

- EXxercise:
— Which normal form does this table violate?
- And how do you normalize it?

b Person [T Author Paes [Tear
o |Vakup  |Database Management System  [Ramakhnisnan, Raghu | 803 | 2010
Wenpeng  (Beyand Human-Computer Interaction  Preece, Jennier 589 | 2009
[Amy slipport Your Local Wizard Duane, Diang 3 | 150
\Dwika ~ {The Hobbit Tolkien, JRR 389 | 1995

Vadoll |Beyond Human-Computer nteraction  |Preece, Jennifer 589 | 2009
ing slipport Your Local Wizard Duane, Diang 3 | 150




	front 1.pdf
	f2.pdf
	DBS-U-5.pdf

