
Grade 13

Information and Communication 
Technology 
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Designs and develops database systems to manage 
data efficiently and effectively

ksmqK;dj 8
o;a; ld¾hlaIu j yd M,odhS f,i l<ukdlrKh
lsÍu i|yd o;a; iuqodh moaO;s (Data Base Systems) 

ie,iqï lr ixj¾Okh lrhs'

Competency 8
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Normalizes database schema to improve performance 

• Requirement for normalization
 Redundancies & anomalies 

o Insert 
oUpdate
oDelete 

• Functional dependencies 
 Full dependency 
 Partial dependency
 Transitive dependency 

• Levels of normalization 
 Zero normal form 
 First normal form 
 Second normal form 
 Third normal form
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8'7 ld¾hidOkh jeä oshqKq lsrSu i|yd o;a; iuqodh mrsmdàh igyk
m%u;lrKh (normalization) lrhs'

• m%u;lrKfha wjYH;dj
o iu;sßla;;dj (mqk¾lrKh) iy úIu;d

 we;=¿ lsrSu
 uld oeóu
 hdj;ald,Sk lsrSï

• ld¾hnoaO mrdh;a;;d
o mQ¾K mrdh;a;;d
o wdxYsl mrdh;a;;d
o ixl%dka;s mrdh;a;;d

• m%u;lrKfha uÜgus
o Y=kH m%u;s wjia:dj
o m%:u m%u;s wjia:dj
o fojk m%u;s wjia:dj
o f;jk m%u;s wjia:dj
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•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     bf.kqï m,
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• 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 

Learning outcome     bf.kqï m,
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Normalizes database schema to improve performance
ld¾hidOkh jeä oshqKq lsrSu i|yd o;a; iuqodh mrsmdàh

igyk m%u;lrKh (normalization) lrhs'
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Gathering requirements

Conceptual Database Design / 
Conceptual Schema of a Database

Logical Database Design / Logical 
Schema of a Database

Normalization of Database 
Schema 

Physical Database Design

Database Design Process

wjYH;d imqrd .ekSu

ixl,amSh mßmdàh igyk

;d¾lsl mßmdál igyk

m%u;lrKh

fN!;sl o;a; iuqodh igyk
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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 12 A Mrs.Lakmali 077420222

Student Table 
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Data Redundancy is, when same data is stored many times (duplicate 
data) in same table.
j.=jl tl u o;a; kej; kej; we;=<;a j mej;Su mqk¾lrKh $
iu;sßla;;dj f,i y÷kaj hs

Data Redundancy mqk¾lrKh ^ iu;sßla;;dj &
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tlu o;a;j, úúO ixialrK j.= 
lsysmhl we;=<;a ùu ix.; fkdùu
f,i y÷kaj hs

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

Data inconsistency ix.; fkdjk o;a; 
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Eid EName Sales amount
001 Kamal 100
003 Saman 110
005 Kamal 112

005 Kamal 115

005 Kamal 100

Account

sales

HR
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Name : Nimal
Address: 
Moratuwa
Salary 25000.00

Name : Nimal
Address: 
Moratuwa
Salary 20000.00
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eid Ename Town salary

12 Nimal Moratuwa 20000

15 Kamal Piliyandala 24000

6 Samantha Panadura 36000

eid Ename Town salary

12 Nimal Moratuwa 20000

15 Kamal Piliyandala 24000

6 Samantha Panadura 36000

HR  

Data inconsistency ix.; fkdjk o;a;
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eid Ename Town salary

12 Nimal Moratuwa 25000

15 Kamal Piliyandala 24000

6 Samantha Panadura 36000

eid Ename Town salary

12 Nimal Moratuwa 20000

15 Kamal Gampaha 24000

6 Samantha Panadura 36000

Data inconsistency ix.; fkdjk o;a;
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Requirement of unnecessary space to store data 

o;a; .nvd lsÍug wkjYH bvla jeh fõ

Requirement to reduce Data Redundancy? 
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fuysoS tl u o;a;h kej; 
kej; we;=¿ lsÍug wjYH jk
w;r th fndfyda ld,hla .; 
fõ'

These repeated data needs 
to be typed in over and 
over again which takes a 
long time.

Requirement of reduce Data Redundancy? 
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Data Anomalies     o;a; úIu;d

 Anomalies are problems that can occur in poorly planned, 
not normalized databases 
 Anomalies occur due to data redundancy and 
inconsistency 

o;a; wkqmsgm;a ùu ksid yd ix.; fkdjk o;a; ksid
o;a; iuqodhka ;=< we;s úh yels wys;lr ;;a;ajhls
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Data Anomalies o;a; úIu;d

• Insert Anomalies 
• Update Anomalies 
• Deletion Anomalies 

• wdodk o;a; úIu;d
• hdj;ald,Sk lsÍfï § o;a; úIu;d
• uldoeófï o;a; úIu;d

Arosha Mediwake Msc | BSc 



Insert Anomalies  wdodk o;a; úIu;d

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
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Update Anomalies 
hdj;ald,Sk lsÍfï § o;a; úIu;d

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 12 A Miss.Lakmali 077420222

071888112

Miss.Jani
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Deletion Anomalies 
uld oeófï o;a; úIu;d

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
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Deletion Anomalies 
uld oeófï o;a; úIu;d

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
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Deletion Anomalies 
uld oeófï o;a; úIu;d

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
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eid Ename salary ProjectName Project Location

12 Nimal 20000 SLPR Wellawaththa

15 Kamal 24000 airtech Kalutara

6 Samantha 36000 Greentech Biyagama

22 Amal 34000 SLPR Wellawaththa

77 Chami 45000 SLPR Wellawaththa

Data redundancy
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Not eliminate redundancy, but minimize data 
redundancy 

eid Ename salary ProjectName Project Location

12 Nimal 20000 SLPR Wellawaththa

15 Kamal 24000 airtech Kalutara

6 Samantha 36000 Greentech Biyagama

22 Amal 34000 SLPR Wellawaththa

77 Chami 45000 SLPR Wellawaththa

o;a; iu;sßla;;dj ;=rka lsÍu fkdj
o;a; iu;sßla;;dj wju lsÍu
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Not eliminate redundancy, but minimize data 
redundancy 

eid Ename salary

12 Nimal 20000

15 Kamal 24000

6 Samantha 36000

22 Amal 34000

77 Chami 45000

ProjectName Project Location

SLPR Wellawaththa

airtech Kalutara

Greentech Biyagama

o;a; iu;sßla;;dj ;=rka lsÍu fkdj
o;a; iu;sßla;;dj wju lsÍu
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Functional dependencies 
ld¾hnoaO mrdh;a;;d

 Full dependency 
mQ¾K mrdh;a;;d

 Partial dependency
wdxYsl mrdh;a;;d

 Transitive dependency
ixl%dka;s mrdh;a;;d
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Describe the relationship between attributes in a relation 

Functional dependencies 
ld¾hnoaO mrdh;a;;d

A  B      B is functionally depends on A 

Determinant 
B o;a; A  o;a; u; r|d mj;S

stid Name
001 Kamal

003 Gihan

005 Asanka
008 Nimal

stid Name      

Name is functionally depends on stid
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Types of Functional dependencies 
ld¾hnoaO mrdh;a;;d j¾.

1. Full dependency      mQ¾K mrdh;a;;d

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
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tla Wm,laIKhla ;=< j.=fõ
iEu Wm,laIKhla u iïmq¾K 
jYfhka r|d mj;S kï

If all the attributes in the table 
are completely dependent on 
one attribute

Types of Functional dependencies 
ld¾hnoaO mrdh;a;;d j¾.

1. Full dependency      mQ¾K mrdh;a;;d

stNo Name Address

1 Asanka
No2,temple 
st,Moratuwa

2 Nimal
No 6 first st, 

Panadura

3 Ramitha
No 130,sama 

mw,Moratuwa

stNo Name   
stNo  Address 
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Types of Functional dependencies 
ld¾hnoaO mrdh;a;;d j¾.

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

1. Full dependency      mQ¾K mrdh;a;;d

Eg 2
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Types of Functional dependencies 
ld¾hnoaO mrdh;a;;d j¾.

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

1. Full dependency      mQ¾K mrdh;a;;d

Determinant 

stNo , Subject 

stNo , SubjectGrade

Eg 2
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Types of Functional dependencies 
ld¾hnoaO mrdh;a;;d j¾.

1. Full dependency      mQ¾K mrdh;a;;d

Determinant stNo , Subject 

stNo , SubjectGrade

Grade is fully functional depending on  stNo , Subject

Grade is not dependent on any subset of stNo , Subject

Not possible to have 
Subject cannot determine Grade
stNo cannot determine Grade

SubjectGrade

stNoGrade

Eg 2

Arosha Mediwake Msc | BSc 



Types of Functional dependencies 
ld¾hnoaO mrdh;a;;d j¾.

2 .   Partial dependency wdxYsl mrdh;a;;d

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

Wm,laIKhla fyda lsysmhla fyda m%d:ñl h;=f¾ fldgila u; 
r|d mj;S
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Determinant 

A ,B 

A      B                C                D               E 

A ,B    C
A ,B    D
A ,B    E

BC  
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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

Determinant 

stNo , Subject 

stNo , SubjectName

stNoName

Types of Functional dependencies 
ld¾hnoaO mrdh;a;;d j¾.

2 .   Partial dependency wdxYsl mrdh;a;;d
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One or more attributes are functionally depend on non 
key attribute 

Wm,laIK tlla fyda lsysmhla fyda ld¾hnoaO f,i h;=re fkdjk Wm,laIKhla
u; r|d mj;S

Types of Functional dependencies 
ld¾hnoaO mrdh;a;;d j¾.

3  Transitive dependency  ixl%dka;s mrdh;a;;d

King                                A            B                  C
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King  A,B,C

BC

Types of Functional dependencies 
ld¾hnoaO mrdh;a;;d j¾.

3  Transitive dependency  ixl%dka;s mrdh;a;;d

King                                A            B                  C
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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Grade
Grade  Description 

Determinant stNo , Subject 
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What is normalization ?  
m%u;lrKh hkq l=ula o ?

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

o;a; iu;sßla;;dj (mqk¾lrKh) wkqmsgm;a ùu wju lsÍu i|yd
tlsfklg iïnkaO;djla we;s jk whqßka j.=j,g ilia lsÍfï
Ys,am l%uh hs

• It divides larger tables to small tables and links them 

using relationships
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• Data Consistency is maintained

• Reduces data duplication

• Eliminates data anomalies (update/delete/insert 

anomalies)

• Less opportunity for inconsistency

• Better performance 

• Smaller size database

Advantages of normalization
m%u;lrKfha jdis

2018 
A/L 
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• o;a;j, úYajdijka; nj yd o;a; ix.; j mej;Su
• o;a;j, wkqmsgm;a wju ùu
• o;a; mdolfhys iuia; m%udKh wvq lr.; yels ùu
• o;a; úYajdijka; nj
• o;a; hdj;ald,Sk lsrSfï" uelSfï yd we;=<;a lsrSfï jHdl+,;d 

fkdue;
• jvd fyd| ld¾hidOkh$ m%fõY fõ.h jeä nj
• o;a; fiùfï yd f;arSfï ld¾hlaIu;dj

Advantages of normalization
m%u;lrKfh jdis

2018 
A/L 
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Student information

Index number 

First Name

Last Name

Subject Code

Subject

1001

Nimal

Perera

20

ICT
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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

Normalization m%u;lrKh

Un Normalization     m%u;lrKh fkdjQ

j.=jla m<uq m%u;lrKhg m;a lrkafka
• tl u o;a;h kej; kej; mej;Su
• Wm,laIKhla ;=< nyq w.hka mej;Su

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

Eliminate repeating groups 

First Normal form rules 

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 
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A Column should contain same type of values

;Srejl tl u j¾.fha w.hka wvx.= úh hq;= h

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 

First Normal form rules 
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Each Column should have unique name  

iEu ;Srejlg u wkkH kula ;sìh hq;= h

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

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

First Normal form rules 
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First Normal Form (1 NF)

Nominate a Primary KeyStep 1 

stNo Fname Lname
Subject

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 
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stNo Fname Lname
Subject

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

First Normal Form (1 NF)

Step 1 Identify a Repeating Group 

Student table 
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First Normal Form (1 NF)

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

stNo Fname Lname
Subject

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

Student table 
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UNF                                                       1NF
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• A Column should contain 
same type of values

• Each Column should have 
unique name

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

• Eliminate repeating 
groups 

stNo Fname Lname
Subject

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
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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 

UNF                                                       1NF
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1NF
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Second Normal Form (2 NF)

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

primary key (it should not have partial dependencies )

stNo
Subject

code Subject Grade Description 

1001 20 ICT C Credit

1001 1 Physics A Distinction 

1002 20 ICT A Distinction 

1003 20 ICT B Very Good 

1003 12 SFT S Pass

1004 1 Physics C Credit

Studentresult table in 1 NF

studentResult
table
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stNo Subjectcode Subject Grade Description 

Partial dependency 

studentResults table in 1 NF 
This is not in 2 NF 

Second Normal Form (2 NF)
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stNo
Subject

code Subject Grade Description 

1001 20 ICT C Credit

1001 1 Physics A Distinction 

1002 20 ICT A Distinction 

1003 20 ICT B Very Good 

1003 12 SFT S Pass

1004 1 Physics C Credit

Subject
code Subject

20 ICT

1 Physics

12 SFT

stNo
Subject

code 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

Student subject result  table 1NF

Subject table 2NF

Arosha Mediwake Msc | BSc 



Subject
code Subject

20 ICT

1 Physics

12 SFT

stNo
Subjectc

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
Subject table 2NF

Second Normal Form (2 NF)
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Third Normal Form (3 NF)

Rule 
• Table should be in 2 NF
• It should not have transitive dependencies

ixl%dka;s mrdh;a; fkdue;s ùu

stNo
Subjectc

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

transitive dependencies
ixl%dka;s mrdh;a; 
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stNo
Subjectc

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

stNo Subjectcode Grade

1001 20 C

1001 1 A 

1002 20 A 

1003 20 B

1003 12 S

1004 1 C

Grade Description 

A Distinction 

B Very Good 

S Pass

C Credit

Student result table 3NF

Student result table 2NF

Grade table 3NF

transitive dependencies
ixl%dka;s mrdh;a; 
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stNo Subjectcode Grade

1001 20 C

1001 1 A 

1002 20 A 

1003 20 B

1003 12 S

1004 1 C

Grade Description 

A Distinction 

B Very Good 

S Pass

C Credit

Student result table 3NF

Grade table 3NF

Subject
code Subject

20 ICT

1 Physics

12 SFT

student table 3NF

Subject table 3NFArosha Mediwake Msc | BSc 



Third normal form ( 3NF)

UN normal form 

First normal form ( 1 NF)  

Second normal form (2 NF) 

Eliminate repeating groups 

Remove partial dependencies 

Remove transitive dependencies
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Hierarchical Model

OQrdj,s wdlD;sh

Object Oriental Database Model

jia;= iïnkaOl wdlD;sh

Network Database Model

cd, f.dkq moaO;s wdlD;sh

Relational Database Model

in|;d o;a; iuqod wdlD;sh
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Summary - Components of ER Diagram 

Entity

Weak Entity

Key Attribute

Composite Attribute

AttributeEntity

Multivalued Attribute

Derived Attribute

Weak Relationship

Relationship

Relationship
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Binary 

N-ary

Ternary 

Unary
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One to 
one 

One to 
many 

Many to 
many 
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o;a; ld¾hlaIu yd M,odhS f,i l<ukdlrKh lsÍu i|yd o;a; 
iuqodh moaO;s (Data Base Systems) ie,iqï lr ixj¾Okh lrhs
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Learning outcomes     bf.kqï m,
• ld¾hnoaO mrdh;a;;d j¾. fldg meyeos,s lrhss
• ixfYdaOk úIu;d ksid" wixúê; o;a; iuqodh j.=jl we;s jk" 

we;=¿ lsrSfï" hdj;ald,Sk lsrSfï yd uld oeófï fodaI úia;r lrhs
• Y=kH m%u; wjia:dj úia;r lrhs
• m%:u m%u; wdldrfha oS bj;ajk úmrS;;d úia;r lrhs
• fojk m%u; wdldrhg m;a lsrSu i|yd imqrd,sh hq;= fldkafoais

,ehsia;=.; lrhs
• fojk m%u; wdldrfha oS bj;ajk úmrS;;d úia;r lrhs
• f;jk m%u; wdldrhg m;a lsrSu i|yd imqrd,sh hq;= fldkafoais

,ehsia;=.; lrhs
• f;jk m%u; wdldrfha oS bj;ajk úmrS;;d (abnormalities) úia;r

lrhs
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