


Competency 8

Designs and develops database systems to manage
data efficiently and effectively
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Normalizes database schema to improve performance

 Requirement for normalization ¢ Levels of normalization

(J Redundancies & anomalies J Zero normal form
olnsert J First normal form
o Update . Second normal form
o Delete J Third normal form

* Functional dependencies
 Full dependency

. Partial dependency
 Transitive dependency
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Learning outcome @6®RNG SE

* Describes the functional dependencies and
categorizes them

* Describes abnormalities of an improperly designed
table, when modifying in terms of: insert, update and
delete

* Describes the zero normal form

* Explains the abnormalities which are reduced after
the first normal form



Learning outcome @6®RNG SE

e Lists the conditions for executing, the second normal
form

* Explains the abnormalities, which are reduced after
the second normal form

* Explains the abnormalities, which are reduced after
the third normal form



Normalizes database schema to improve performance
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Database Design Process

Gathering requirements FOGBB) 6550 GTSHO

Conceptual Database Design /
Conceptual Schema of a Database Som@8c 585106 80D
Logical Database Design / Logical
Schema of a Database bBm 58510 s0HD
Normalization of Database

Schema SOOI

Physical Database Design eI e 586G SOHH
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Student Table

d
stid Name DoB class| Teacher telephone
001 Kamal 7/4/2005 || 12 A | Mrs.Lakmali 077420222
003 Saman | 12/3/2004 || 12 A | Mrs.Lakmali 077420222
005 Kamal 4/6/2005 13B Mr.Silva 0783455172
008 Nimal 6/2/2006 | 12A Mrs.Lakmali 077420222




Data Redundancy gnbméga6 ( 50505 5)ND )

Data Redundancy is, when same data is stored many times (duplicate
data) in same table.
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Data inconsistency somm 62d» o™

= Situation where there are multiple
tables within a database, that deal with
the same data but may receive it from

different inputs
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Data inconsistency

Sales amount

100
110
112
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Name : Nimal Name : Nimal
Address: Address:
Moratuwa Moratuwa
Salary 25000.00 Salary 20000.00

Department

department
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Data inconsistency soms 620> o™

eid Ename Town salary '\’W
12 Nimal | Moratuwa | 20000 |

15 Kamal Piliyandala | 24000 department
6 Samantha | Panadura 36000

HR

eid Ename Town salary

12 Nimal Moratuwa 20000

~ Accounts
Department 15 Kamal | Piliyandala | 24000

6 Samantha | Panadura 36000




Data inconsistency soms 620> o™

eid Ename Town salary '\’W

12 Nimal Moratuwa | 25000 * E

15 Kamal Piliyandala | 24000 department

6 Samantha | Panadura 36000
eid Ename Town salary
12 Nimal Moratuwa 20000

” Accounts
Department 15 Kamal Gampaha | 24000

6 Samantha | Panadura 36000




Requirement to reduce Data Redundancy?

Requirement of unnecessary space to store data

2o GOV 5BO0 xnd®ms 9dw ik 63

v Devices and drives (5)

Local Disk (C:)

]
oy 7.9 GB free of 106 GB oy



Requirement of reduce Data Redundancy?

These repeated data needs
to be typed in over and
over again which takes a
long time.
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Data Anomalies o 3@

= Anomalies are problems that can occur in poorly planned,

not normalized databases
= Anomalies occur due to data redundancy and

Inconsistency
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Data Anomalies eco)® S3®m»

nsert Anomalies
Update Anomalies
Deletion Anomalies

I o) O3
BIDDMB> 5Be® & crim T3
OMecrBe® e B3

"
>



Insert Anomalies

I cOD) D3O

stid Name DoB class | Teacher telephone
001 Kamal 7/4/2005 | 12 A |Miss.Lakmali 077420222
003 Saman | 12/3/2004 | 12 A |Miss.Lakmali 077420222
005 Kamal 4/6/2005 13B Mr.Silva 0783455172
008 Nimal 6/2/2006 12 A _|Miss.Lakmali 077420222
009 Asanka 6/2/2006

=




Update Anomalies

BIDDMB» HOE® & co)mn 3O

stid Name DoB class | Teacher telephone
001 Kamal 7/4/2005 | 12A |...__._C.._i 077420222
003 Saman | 12/3/2004 | 12 A |Miss.Lakmali 077420222
005 | Kamal | 4/6/2005 | 138 | MrSilva / 0783455172
008 Nimal 6/2/2006 | 12 A |Miss.Laknyail

009 Asanka 6/2/2006 | 12 A |Miss.La¥Mmali 077420222




Deletion Anomalies

O 2t@e® e TJ3®mm

stid Name DoB class | Teacher telephone
001 Kamal 7/4/2005 | 12 A |Miss.Lakmali 077420222
003 Saman | 12/3/2004 | 12 A |Miss.Lakmali 077420222
005 Kamal 4/6/2005 13B Mr.Silva 0783455172
008 Nimal 6/2/2006 | 12 A |Miss.Lakmali 077420222




Deletion Anomalies

O 2t@e® e TJ3®mm

stid Name DoB class | Teacher telephone
001 Kamal 7/4/2005 | 12 A |Miss.Lakmali 077420222
003 Saman | 12/3/2004 | 12 A |Miss.Lakmali 077420222

008 Nimal 6/2/2006 | 12 A |Miss.Lakmali 077420222




Deletion Anomalies

O 2t@e® e TJ3®mm

stid Name DoB class | Teacher telephone
001 Kamal 7/4/2005 | 12 A |Miss.Lakmali 077420222
003 Saman | 12/3/2004 | 12 A |Miss.Lakmali 077420222

13B Mr.Silva 0783455172
008 Nimal 6/2/2006 | 12 A |Miss.Lakmali 077420222




b

Data redundancy

Ename salary | ProjectName | Project Location
12 Nimal 20000 |  SLPR__ | Wellawaththa |
15 Kamal 24000 airtech Kalutara
6 Samantha 36000
22 Amal 34000 Wellawaththa
77 Chami 45000 Wellawaththa




Not eliminate redundancy, but minimize data
redundancy

e 50850DHHD NOS) 5HO® 6D
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eid Ename salary | ProjectName | Project Location
12 Nimal 20000 Wellawaththa
15 Kamal 24000 airtech Kalutara

6 Samantha 36000 Greentech Bivagama

22 Amal 34000 Wellawaththa
77 Chami 45000 Wellawaththa




Not eliminate redundancy, but minimize data T; I

redundancy '

e 50850DHHD NOS) 5HO® 6D
e 5050 DO 5HB®

eid Ename salary ProjectName | Project Location
12 Nimal Prier = = g R Wellawaththa
15  |Kamal 171” airtech Kalutara

6 Samantha 36000 Greentech Biyagama

22 Amal 34000

77 Chami 45000
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Functional dependencies
MBGEADIR SOIGEHHN

d Full dependency
508 sOIEHDHM

J Partial dependency
PIoBD SAGEDDHD)

SOM ETH I NG 1 Transitive dependency

YOU SHOULD KNOW BoNBE SEIGBHHD)
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Functional dependencies

MBEADIR SOIEHHN

Describe the relationship between attributes in a relation

A 2> B Bis functionally depends on A

/ B com A ecom @ 6@ 508
Determinant | |
stid Name
001 Kamal
stid 2 Name 003 Gihan
005 Asanka
Name is functionally depends on stid 008 Nimal




Types of Functional dependencies

MBGERAER) S5HGEHH®) DBH®

1. Fulldependency &b%n sI5HDHN

If A and B are attributes of a relation, B Is fully functional
dependent on A, if B is functionally dependent on A, but

not on any proper subset A

A—> B



Types of Functional dependencies

MBEAERD s dH®

1. Full dependency &bgn s BIDHZN

I ! l

If all the attributes in the table stNo | Name Address
are completely dependent on No2,temple

: 1 Asanka st,Moratuwa
one attribute NO 6 first st.
O csEPBMGD NG DR 2 Nimal Panadura
6520 csEBaIEE ® 585he | No 130,sama

3 Ramitha mw,Moratuwa

D®EES OC) 398 H®
stNo 2 Name

stNo = Address



Types of Functional dependencies

MBGEALRD sOIGEHHMM DH®

1. Fulldependency &bgn s6)BIDHDN

stNo Name Subject | Grade Description
1 Nimal ICT A Distinction
1 Nimal Physics C Credit
3 Samantha ICT C Credit
4 Nimal Physics S Pass
3 Samantha Art A Distinction




Types of Functional dependencies

MBEADID 5O GEHHMM dH®
1. Fulldependency &b%n s BIDHDN

! I 8
o rminant stNo Name | Subject |Grade| Description
) 1 Nimal ICT A Distinction
stNo , Subject , , ,
1 Nimal Physics C Credit
3 Samantha ICT C Credit
stNo , Subject>Grade 4 Nimal Physics S Pass
3 Samantha Art A Distinction




Types of Functional dependencies

MBGEADLD sOIGEHHMM DH®

Full dependency &bgm sdrcsimnom

stNo , Subject Determinant

stNo , Subject=>Grade

Grade is fully functional depending on stNo, Subject

Grade is not dependent on any subset of stNo , Subject

Subject-> Grade Not possible to have
Subject cannot determine Grade
stNo =2 Grade

stNo cannot determine Grade



Types of Functional dependencies

MBGEALRD sOGEHHMM DH®

2 . Partial dependency epo®m SGEHHH)

One or more attributes are dependent on a part of a primary
key

ESEDBIGED) 6W) HBSED 6:) gaa@@ REH @35)3065353 Ofe))

o) 398 ™




Determinant
A ,B

Arosha Mediwake Msc | BSc



Types of Functional dependencies

MBGEALRD sOGEHHMM DH®

2 . Partial dependency epo®zm SHEBHI)

Determinant I i
stNo , Subject stNo Name | Subject |Grade| Description
1 Nimal ICT A Distinction
1 Nimal Physics C Credit
stNo , Subject>Name 3 |lSamantha| ICT C Credit
4 Nimal Physics S Pass
stNo >Name 3  |[Samantha| Art A Distinction




Types of Functional dependencies

MBERDER s DBH®

3 Transitive dependency o3& SIEBHDHD)

One or more attributes are functionally depend on non
key attribute
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Types of Functional dependencies

MBGEADERD 5O GEHHMM DH®

3 Transitive dependency o3& SIEHDHD)

King 2 A,B,C
B—=>C




! g
stNo Name | Subject |Grade| Description
1 Nimal ICT A Distinction
1 Nimal Physics C Credit
3 Samantha ICT C Credit
4 Nimal Physics S Pass
3 Samantha Art A Distinction
stNo , Subject Determinant
stNo , Subject->Grade

Grade = Description




What is normalization ?

SOOI 53 OD & ?

Normalization is a is a technique, of organizing the data into
multiple related tables, in order to reduce data redundancy

e S505DDD (5HBHDHOINGS) 458052 S 4@ HOHO @)
D560 58VSODOD 4td O Fds) RO smes HVES

GBS BOc 3

|t divides larger tables to small tables and links them

using relationships
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2018 Advantages of normalization

A/L 50OHEE NS

e Data Consistency is maintained

* Reduces data duplication

* Eliminates data anomalies (update/delete/insert
anomalies)

e Less opportunity for inconsistency

* Better performance

* Smaller size database



2018 Advantages of normalization

A/L 50WOHMEE NS
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Index number
First Name
Last Name
Subject Code

Subject

1001

Nimal

Perera

20

ICT
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Normalization 8®®»&G%9¢s

Un Normalization gO®m®»®»O&n6 6208

stNo name name |Subjectcode| Subject
1001 |Chamali Ranasinghe 20,1 ICT, Physics
1002 |Nimal Perera 20 ICT
20/4/2015 |Nimal Silva 20,12 ICT, SFT
1004 |Ramitha Perera 1 Physics
Student table

DROD) 58 FOLWOIMBO 55 WOS)ES)
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First Normal form rules

Each row and column contains one and only value ( atomic
value)

Eliminate repeating groups

stNo name name |Subjectcode| Subject
1001 [Chamali  |Ranasinghe CICT, Physics D
1002 |Nimal Perera 20 ICT
20/4/2015 [Nimal siva | € 20,12 |C_IcT, SFT_D
1004 |Ramitha Perera 1 Physics

Student table



First Normal form rules

A Column should contain same type of values
BOtd™ O ® VWD F®ES) gRo@ JB GM G

stNo name name |Subjectcode| Subject
1001 |Chamali Ranasinghe 20,1 ICT, Physics
1002 |Nimal Perera 20 ICT
/ \ ] ]
(20/4/2015 Nimal Silva 20,12 ICT, SFT
1004 |Ramitha Perera 1 Physics

Student table



Each Column should have unique name

&5z® HOtd®»O ® gHNs NOD) HAG GM) G

First Normal form rules

stNo <__name nam Subjectcode| Subject
1001 |Chamali Ranasinghe 20,1 ICT, Physics
1002 |Nimal Perera 20 ICT
20/4/2015 |Nimal Silva 20,12 ICT, SFT
1004 |Ramitha Perera 1 Physics

Above table is not in 1 normal form this is un normal form (UNF)




First Normal Form (1 NF)

Step 1 Nominate a Primary Key

? Subject

stNo | Fname Lhame code Subject
1001 [Chamali | Ranasinghe| 20,1 ICT, Physics
1002 |Nimal Perera 20 ICT
1003 Nimal Silva 20,12 ICT, SFT
1004 Ramitha Perera 1 Physics

Student table



First Normal Form (1 NF)

Step 1 Identify a Repeating Group

? Subject

stNo | Fname Lhame code Subject
1001 [Chamali | Ranasinghe @ ICT, Physics _D
1002 Nimal Perera 20 ICT

1003 [Nimal Siiva 120,12 | ICT,SFT_D
1

1004 [Ramitha Perera
Student table

Physics




First Normal Form (1 NF)

Step 1 Flatten the table by Placing each value of a repeating group
on a recode / tuple

? Subject
stNo| Fname Lhame code Subject
1001 |Chamali |Ranasinghe| 20 ICT
1001 |[Chamali |Ranasinghe| 1 Physics
| Student table
1002 |INimal Perera 20 ICT
1003 |Nimal Silva 20 ICT
1003 |Nimal Silva 12 SFT
1004 [Ramitha Perera 1 Physics




Subject
stNo | Fname Lhname code Subject
1001 [Chamali |Ranasinghe | 20,1 ICT, Physics
1002 Nimal Perera 20 ICT
1003 |Nimal Silva 20,12 ICT, SFT
1004 [Ramitha Perera 1 Physics

UNF

Subject
stNo| Fname Lname code Subject
1001 |Chamali |Ranasinghe| 20 ICT
1001 |Chamali |Ranasinghe| 1 Physics
1002 [Nimal Perera 20 ICT
1003 [Nimal Silva 20 ICT
1003 |Nimal Silva 12 SFT
1004 Ramitha Perera 1 Physics

1INF




A Column should contain
same type of values

Each Column should have
unigue name

Each row and column
contains one and only
value ( atomic value )
Eliminate repeating
groups

Subject
stNo| Fname Lhame code Subject
1001 [Chamali |Ranasinghe| 20 ICT
1001 |Chamali |Ranasinghe| 1 Physics
1002 [Nimal Perera 20 ICT
1003 [Nimal Silva 20 ICT
1003 |Nimal Silva 12 SFT
1004 [Ramitha Perera 1 Physics




First Normal Form (1 NF)

Approach 2 Make new table to cater multivalued attributes
Place repeating group alone with a copy of primary key into

a separate table
Subject
? stNo | code Subject
Subject 1001| 20 ICT
stNo | Fname Lname code Subject stNo | Fname Lhame
1001 [Chamali | Ranasinghe | 20,1 ICT, Physics 1001 |Chamali | Ranasinghe 1001 1 Physics
1002 [Nimal p 20 ICT e .
1003 meal se':era 20,12 ICT, SFT Jl—“"? 1002 Nirna rerers e -
ima ilva , .
1003 |Nimal Silva 1003 20 ICT
1004 [Ramitha Perera 1 Physics
1004 |Ramitha Perera 1003| 12 SFT
1004 1 Physics

UNF 1NF



1NF

Subject

stNo | code Subject
stNo | Fhame Lhname 1001} 20 ICT
1001 |Chamali | Ranasinghe | [1001] 1 Physics
1002 |Nimal Perera 1002| 20 ICT
1003 [Nimal Silva 1003| 20 ICT
1004 Ramitha Perera 1003| 12 SFT

1004 1 Physics




Second Normal Form (2 NF)

Rule

Table should be in 1 NF
Every non-key attribute is fully functionally depending on the

primary keé(it should not have partial dependencies )

Su bth

stNo | code Subject Grade Description
1001 (20)--> ICT C Credit
1001 <1> »Physics A Distinction
1002 | (20)——> ICT A Distinction
1003 m-» ICT B Very Good
1003 | (12 )}4—» SFT S Pass
1004 1 }t—pPhysics C Credit

Studentresult table in 1 NF

studentResult
table



Second Normal Form (2 NF)

o lg | | |

stNo | Subjectcode | Subject | Grade Description

b |

Partial dependency

studentResults table in 1 NF
This is notin 2 NF




? Subject table 2NF

Subject
. code Subject
Student subject result table 1NF
20 ICT
ubject 1 Physics
stNo || code Subject Grade Description 12 SFT
1001 20 ICT C Credit Subject
1001 1 Physics A Distinction stNo| code | Grade| Description
1002{ 20 ICT A Distinction ™S 1501| 20 C Credit
1003 20 ICT B Very Good 1001 1 A Distinction
1003 12 SFT S Pass 1002| 20 A Distinction
1004 1 Physics C Credit 1003| 20 B Very Good
1003| 12 S Pass
1004 1 C Credit

Student result table 2NF




Second Normal Form (2 NF)

? Subjectc
stNo | ode Grade Description
Subject _ 1001 | 20 C Credit
code Subject
1001 1 A Distinction
20 ICT
1002 20 A Distinction
1 Physics
1003 20 B Very Good
12 SFT
1003 12 S Pass
. 1004 1 C Credit
Subject table 2NF

Student result table 2NF



Third Normal Form (3 NF)

 Table should be in 2 NF
Rule « It should not have transitive dependencies
SoPHE 50D 63O JO

transitive dependencies
? ? ﬁao@aeﬁ& SOOEHD

Subjectc

stNo | ode Grade Description
Student 1001 | 20 C Credit
resu |t 1001 1 A Distinction

1002 20 A Distinction
table 2NF

1003 20 B Very Good

1003 12 S Pass

1004 1 € Credit




transitive dependencies
SoPIE SIEHD

Subjectc {} \j
stNo | ode Grade Description
1001 20 C Credit
1001 1 A Distinction
1002 20 A Distinction
1003 20 B Very Good
1003 12 S Pass
1004 1 C Credit

Student result table 2NF

Grade Description

A Distinction

B Very Good

S Pass

C Credit

Grade table 3NF

stNo Subjectcode | Grade
1001 20 C
1001 1 A
1002 20 A
1003 20 B
1003 12 S
1004 1 C

Student result table 3NF




?

stNo | Fname Lhame
1001 [Chamali | Ranasinghe
1002 [Nimal Perera
1003 |Nimal Silva
1004 Ramitha Perera

student table 3NF

?Subject

code Subject
20 ICT

1 Physics
12 SFT

Subject table 3NF

?Grade

Description
A Distinction
B Very Good
S Pass
C Credit

Grade table 3NF

?stNo

Subjectcode | Grade
1001 20 C
1001 1 A
1002 20 A
1003 20 B
1003 12 S
1004 1 C
Student result table 3NF




UN normal form
ﬁ Eliminate repeating groups
First normal form ( 1 NF)
ﬁ Remove partial dependencies
Second normal form (2 NF)

ﬁ Remove transitive dependencies

Third normal form ( 3NF)
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Hierarchical Model Network Database Model
QOB gprmadics e 66nNx 5208 HadE

Store Doctor
m 660exD0®)

Customer Manager Salesman Patient 1 Patient 2 patient 3
W 6GIBE) 1 6GiB® 2 603G 3
Order ltems Ward 1 Ward 2
2999 1 ”899 2

Relational Database Model Object Oriental Database Model
SACD oD BYL MGG O8n) c8DS® Pwadcs

student subject
stiD Name Class Tel | SublD SubName  |Fee
145/|Nimal 11| 24455566 1|Hardware 5,000.00 : :
255|Asanka 10| 29898989 2|Hardware | 10,000.00 . . . . :
123|Raveen 9 23444455 3|Network 7,000.00 ...\ .. Course. .. time - -
277|Nimal 11| 45555555 i ) i ) i i
student subject : icl : : ; :
T ot rga'ch;'\\%n;dem \._10.am ./
145 1 89 . . : | .
145 3 78 Topic - : — Person
13 3 a5 CeT ) U Nimal o Kamal
123 1 76 : : : : :
| : ; ' Mr.Silva

Cee : -objéctvorieﬁted-data-base approach . . .



oy COMponents of ER Diagram

Entity

Weak Entity

Attribute Relationship
@ Key Attribute : :
Relationship

Composite Attribute

: Multivalued Attribute :

‘__——_-

;” AN Weak Relationship

e

Derived Attribute



Unary

supervision

employee

Student

Teacher

Ternary

Register

subject

student

Binary

N-ary

course

course

Lecturer
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e
One to principal 0 school
one
Ce D
One to oo| : 0 . r
many
<D ’
58“ m - subject
Many to i ;

many




2o MHBEBO ¥ DESYB 6EsS HEOMW®OG 5HBO 5CW) D
e8e) 8808 (Data Base Systems) &5t@&® O ©0:0BANG HOB




Learning outcomes Qe®MAG SE

e MBGRAER sHGEHDHN BB END STHTEE HOB

* S506®mIAH TBOM) 563), 450D e SSIG DROD 4t O,
FtRO® 5068, DB 5HB6® ®) M) etd®e® ce)sd TFSHO OB

* RS 5O FOSND SSH6 OB

¢ 500 g@m» pded B 9dud» s5Bmmm JSHO OB

¢ 62D OB FMAOBO 58) HO® BEH) SFHOORG () GMBICEE
QIBSn®» OB

¢ 62D z5O» PO B 9dBDX 5B SSHO OB

* eMNOM O® BIOEO 57 HO® BEH) SFHNIBG G CNBGCEE
QIBSn®D OB

¢ 6MOH JFOD PGB B 9dNOH TsBmm (abnormalities) eSS
»HOEB



