
Data 
o;a; 
 

Unprocessed raw material that cannot be 

meaningful when taken separately is 

known as data. 
fjka fjka jYfhka .;a úg w¾:hla §ug 
fkdyels ksis f,i ilia lr fkdue;s wuq 
lreKq o;a; f,i yÿkajhs' 
 

Structured data  
jHqy.; o;a; 
 

Structured data is organized and follows a 

specific format. 
jHqy.; o;a; ixúOdkh lr we;s w;r 
ksYaÑ; wdlD;shla wkq.ukh lrhs' 
 

 

Ex. Databases, spreadsheets 
o;a; iuqodhka" me;=reïm;a 
 

Unstructured data  
jHqy.; fkdl< o;a; 
 

Unstructured data lacks a specific format or 

organization. 
jHqy.; fkdl< o;a;j, ksYaÑ; wdlD;shla 
fyda ixúOdkhla fkdue;' 

 

 

Ex. Text documents, images, videos 
fm< f,aLk" rEm" ùäfhda 
 
 

Structured Data Unstructured Data 

Organized Chaotic 

Tabular Varied 

Database Images 

Easy Complex 

Fixed Flexible 

Queryable Exploratory 

 

 

 

 

 

Information 
f;dr;=re 
 

Data that has been processed, organized, 

or structured to provide meaning or 

context. 
w¾:hla fyda ikao¾Nhla iemhSu i|yd 
ilik ,o" ixúOdkh lrk ,o fyda jHqy.; 
lr we;s o;a; fõ' 
 

Note 

There is no inherent distinction between 

data and information; rather, it depends on 

one's perspective. Something is considered 

data when it is viewed as raw facts or 

figures, while it becomes information when 

it is interpreted and given context. 
o;a; iy f;dr;=re w;r wdfõksl fjkila 
fkdue;¦ tA fjkqjg" th flfkl=f.a oelau 
u; r|d mj;S' hula foi wuq lreKq fyda 
ixLHd f,i n,k úg o;a; f,i i,lkq 
,eìh yels w;r" thg w¾:l:kh lr 
ikao¾Nhla ,nd ÿka úg th f;dr;=re njg 
m;a fõ' 
 
 
Structured Information 
jHqy.; f;dr;=re 

 
This type of information is well-organized 

and follows a predefined format or 

schema.  
fuu j¾.fha f;dr;=re fyd¢ka ixúOdkh ù 
we;s w;r mQ¾j ksYaÑ; wdlD;shla fyda 
fhdackd l%uhla wkq.ukh lrhs'  
 

 

Ex. Databases, spreadsheets, 

standardized forms 
o;a; iuqodhka" me;=reïm;a" m%ñ;s.; wdlD;s 
 
Unstructured Information 
jHqy.; fkdl< f;dr;=re 

 
Unstructured information lacks a specific 

format or organization.  
jHqy.; fkdjk f;dr;=rej,g ksYaÑ; 
wdlD;shla fyda ixúOdkhla fkdue;'  

 

 

Ex. Free-form text, emails, multimedia files, 

social media posts. 
ksoyia wdlD;s fm<" Bfï,a" nyqudOH f.dkq" 
iudc udOH 
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Data Information 

Raw, unprocessed values or facts. 

wuq" ilia fkdl< w.hka fyda lreKq'  
Processed, analyzed, and interpreted data. 

ilik ,o" úYaf,aIKh lrk ,o iy w¾:l:kh 
lrk ,o o;a;' 

Individual observations or figures. 

;ks ksÍlaIK fyda ixÄhd' 
Insights, trends, or conclusions derived from data. 

o;a; j,ska ,nd.;a ;SlaIaK nqoaêh" m%jK;d fyda 
ks.uk' 

Numeric, alphanumeric, text, or 

multimedia. 

ixLHd;aul" wlaIrdxl" fm<" fyda 
nyqudOH' 

Summarized, contextualized, and structured. 

idrdxY.;" ikao¾N.; iy jHqy.;' 

Unstructured: Lacks specific format or 

organization. 

jHqy.; fkdl<( ksYaÑ; wdlD;shla fyda 
ixúOdkhla fkdue;'  

Structured: Organized in a predefined format. 

jHqy.;( mQ¾j ksYaÑ; wdlD;shlska ixúOdkh lr 
we;' 

Lack context or interpretation. 

ikao¾Nh fyda w¾: ksrEmKh 
fkdue;slu'  

Provides context and meaning to data. 

o;a; i|yd ikao¾Nh iy w¾:h imhhs' 

Foundation for analysis and decision-

making. 

úYaf,aIKh iy ;SrK .ekSu i|yd 
moku'  

Supports decision-making, understanding, or 

communication. 

;SrK .ekSu" wjfndaOh fyda ikaksfõokh i|yd 
iydh fõ' 

Requires processing to be valuable. 

jeo.;a f,i ieliSug wjYH fõ'  
 

Valuable for decision-making, problem-solving, or 

insights. 

;SrK .ekSu" .eg¿ úi£u fyda ;SlaIaK nqoaêh 
i|yd jeo.;a h' 

May require organization or 

transformation for usability. 

Wmfhda.S;djh i|yd ixúOdkhla fyda 
mßj¾;khla wjYH úh yelsh'  

Often presented in accessible formats for ease of 

understanding. 

fndfyda úg wjfndaO lr .ekSfï myiqj i|yd 
m%fõY úh yels wdlD;sj,ska bÈßm;a flfra' 

Sales figures, quantities, product codes. 

úl=Kqï ixLHd" m%udK" ksIamdok fla;' 
Total sales for a period, sales trends, best-selling 

products. 

ld, iSudjla i|yd iïmQ¾K úl=Kqï" úl=Kqï 
m%jK;d" jeäfhkau wf,ú jk ksIamdok' 

 
 

Need for transformation data (unstructured) into information (structured) 
o;a; ^jHqy.; fkdjk& f;dr;=re ^jHqy.;& njg mßj¾;kh lsÍfï wjYH;djh 
 
 

Enhanced Decision-Making 

Structured data is easier to analyze, 

enabling organizations to make informed 

decisions quickly based on clear insights. 
jHqy.; o;a; úYaf,aIKh lsÍug myiq jk 
w;r" meyeÈ,s ;SlaIaK nqoaêh u; mokïj 
blaukska oekqj;a ;SrK .ekSug wdh;kj,g 
yels fõ' 
 

 
 

Data Integration 

Combining unstructured data from various 

sources (like social media, emails, and 

documents) with structured data (like 

databases) provides a comprehensive view 

of the information landscape. 
úúO uQ,dY%j,ska ^iudc udOH" Bfï,a iy 
f,aLk jeks& ,efnk jHqy.; fkdl< o;a;" 
jHqy.; o;a; ^o;a; iuqodhka jeks& iu. 
tAldnoaO lsÍu f;dr;=re o¾Ykh ms<sn| mq¿,a 
oelaula imhhs' 
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Efficiency 

Structured data can be easily queried and 

processed, leading to more efficient data 

management and retrieval. 
jHqy.; o;a; myiqfjka úuiSug iy 
ieliSug yels jk w;r" th jvd;a 
ld¾hlaIu o;a; l<ukdlrKhg iy kej; 
,nd .ekSug u. mdohs' 
 

Improved Analytics 

Analytical tools work better with structured 

data, allowing for advanced analytics, 

predictive modeling, and business 

intelligence applications. 
úYaf,aIK fuj,ï jHqy.; o;a; iuÕ jvd 
fyd¢ka l%shd lrhs" Wiia úYaf,aIK" wkdjels 
wdlD;slrKh iy jHdmdßl nqoaê fhÿï 
i|yd bv i,ihs' 
 

Compliance and Reporting 

Structured information is easier to 

standardize, making it simpler to meet 

regulatory requirements and generate 

reports. 
jHqy.; f;dr;=re m%ñ;slrKh lsÍug myiq 
jk w;r" kshduk wjYH;d imqrd,Su iy 
jd¾;d W;amdokh lsÍu myiq lrhs' 
 

Customer Insights 

Transforming customer feedback from 

unstructured sources can help businesses 

better understand customer needs and 

preferences, leading to improved products 

and services. 
jHqy.; fkdjk uQ,dY%j,ska ,efnk 
mdßfNda.sl m%;spdr mßj¾;kh lsÍu uÕska 
jHdmdrj,g mdßfNda.sl wjYH;d iy 
ukdmhka jvd;a fyd¢ka wjfndaO lr .ekSug 
Wojq jk w;r" jeäÈhqKq l< ksIamdok iy 
fiajd i|yd uÕ fmkajhs' 
 

Cost Reduction 

Efficient data management reduces storage 

costs and improves resource allocation, as 

structured data requires less processing 

power for analysis. 
jHqy.; o;a; úYaf,aIKh i|yd wvq ieliqï 
n,hla wjYH jk neúka ld¾hlaIu o;a; 
l<ukdlrKh .nvd msßjeh wvq lrk w;r 
iïm;a fjka lsÍu jeä ÈhqKq lrhs' 
 

Knowledge Extraction 

Turning unstructured data into structured 

formats enables the extraction of valuable 

insights that can drive innovation and 

strategic planning. 
jHqy.; fkdjk o;a; jHqy.; wdlD;s njg 
m;a lsÍfuka kfjda;amdok iy Wmdh ud¾.sl 
ie,iqï fufyhúh yels jákd ;SlaIaK 
nqoaêhla Wlyd .ekSug yelshdj ,efí' 
 
 
 
Categorization of data into group 

(tables) 
o;a; ldKavj,g^j.=& j¾.SlrKh 
 
 
Defining Categories 

Identifies relevant criteria or attributes (e.g., 

age, location, product type) to group the 

data. 
o;a; ldKav lsÍug wod< ks¾Kdhl fyda 
.=Kdx. ̂ Wod' jhi" ia:dkh" ksIamdok j¾.h& 
y÷kd .kS' 
 

Data Segmentation 

Sorts the data based on the defined 

categories, creating distinct groups. 
fjkia ldKav ks¾udKh lrñka w¾: olajd 
we;s ldKav u; mokïj o;a; j¾. lrhs' 
 

Tabular Format 

Presents the categorized data in tables, 

where each row represents a data entry and 

each column represents a category or 

attribute. 
tla tla fma<sh o;a; we;=<;a lsÍula 
ksfhdackh lrk w;r iEu ;Srejlau 
m%j¾.hla fyda .=Kdx.hla ksfhdackh lrk 
j.= ;=< j¾.SlrKh l< o;a; bÈßm;a lrhs' 
 

Analysis 

Uses the tables for various analyses, such as 

identifying trends, making comparisons, or 

summarizing information. 
m%jK;d y÷kd .ekSu" iei£ï lsÍu fyda 
f;dr;=re idrdxY lsÍu jeks úúO úYaf,aIK 
i|yd j.= Ndú;d lrhs' 
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Databases 
o;a; iuqodhka 
 

A database is an organized collection of 

structured information, or data, typically 

stored electronically or manually. 
o;a; iuqodhla hkq idudkHfhka 
bf,lafg%dkslj fyda yia;Sh f,i .nvd lr 
we;s jHqy.; f;dr;=re fyda o;a;j, 
ixúOdkd;aul tl;=jls' 
 
They facilitate efficient storage, retrieval, 

and management. 
tAjd u.ska ld¾hlaIuj .nvd lsÍu" ,nd 
.ekSu iy l<ukdlrKh i|yd myiqlï 
imhhs' 
 

Databases enforce rules and constraints 

that help maintain data accuracy and 

consistency. 
o;a; iuqodhka o;a; ksrjoH;djh iy 
wkql+,;dj mj;ajd .ekSug WmldÍ jk kS;s 
iy iïndOl n,d;aul lrhs' 
 

Databases enable easy generation of 

reports and analytics, helping 

organizations make informed decisions 

based on data trends. 
o;a; iuqodhka myiqfjka jd¾;d iy 
úYaf,aIK W;amdokh il%Sh lrhs" o;a; 
m%jK;d u; mokïj oekqj;a ;SrK .ekSug 
wdh;kj,g Wojq lrhs

 

Aspect With a Database  

(Manual or Electronic) 

Without a Database 

Organization 
ixúOdkh  

Systematic and structured 
l%udkql+, iy jHqy.; 

Scattered and unstructured 
úisreKq iy jHqy.; fkdjk 

Efficiency 
ld¾hlaIu;dj  

Faster data management 
fõ.j;a o;a; l<ukdlrKh 

Time-consuming searches 
ld,h .;jk fiùï 

Data Integrity 
o;a; wLKav;dj  

Consistent and accurate 
ia:djr iy ksjerÈ 

Higher error rates 
by< fodaI wkqmd; 

Scalability 
mßudKh  

Adapts to growth 
j¾Okhg wkq.; fõ 

Difficult to manage increasing data 
jeäjk o;a; l<ukdlrKh lsÍug 
wmyiqh 

Accessibility 
m%fõYH;dj  

Quick access for users 
mßYS,lhska i|yd blauka m%fõYh 

Cumbersome retrieval 
wmyiq kej; ,nd .ekSu 

Security 
wdrlaIdj  

Data protection and access 

controls 
o;a; wdrlaIdj iy m%fõY md,kh 

Vulnerable to unauthorized access 
wkjir msúiqug f.dÿre úh yel 

Backup 
Wmia:  

Easier backup and recovery 
myiq Wmia: iy m%;sidOkh 

Higher risk of data loss 
o;a; ke;sùfï jeä wjodku 

Cost 
msßjeh  

Higher initial costs, but long-term 

savings 
by< wdrïNl msßjeh" kuq;a 
È.=ld,Sk b;sßlsÍï  

Lower initial costs, higher long-term 

expenses 
wvq wdrïNl msßjeh" jeä È.= ld,Sk 
úhoï 

Maintenance 
kv;a;= lsÍu  

Ongoing maintenance required 
wLKav kv;a;= lsÍu wjYH fõ 

Minimal but risky disorganization 
wju kuq;a wjodkï wixúOdkd;aulhs 

Adaptability 
wkqj¾;kh ùfï 
yelshdj  

Easier to implement changes 
fjkialï l%shd;aul lsÍu myiqh 

Hard to adapt practices 
mqreÿ j,g wkq.; ùug wmyiqh 
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Types of databases 
o;a; iuqod j¾. 
 

Manual Databases 
yia;uh o;a; iuqod  

Automated Databases 
iajhxl%Sh o;a; iuqodhka  

Requires manual input, prone to human 

error. 
yia;Sh wdodk wjYH fõ" ñksia fodaI j,g 
f.dÿre fõ'  

Automated input reduces errors. 
iajhxl%Sh wdodkh fodaI wvq lrhs'  

Access is often limited to physical 

documents. 
m%fõY fndfyda úg fN!;sl f,aLkj,g iSud fõ'  

Quick access through software and queries. 
uDÿldx. iy úuiqï yryd blauka m%fõYh'  

Time-consuming to search and update. 
fiùug iy hdj;ald,Sk lsÍug ld,h .; fõ'  

Fast retrieval and updates. 
fõ.j;a ,nd .ekSu iy hdj;ald,Sk lsÍï'  

Difficult to scale with increasing data 

volume. 
o;a; mßudj jeä lsÍu;a iuÕ mßudKh 
lsÍug wmyiqh'  

Easily scalable to handle large datasets. 
úYd, o;a; lÜg, yeisrùug myiqfjka 
mßudKh l< yelsh'  

Higher risk of inconsistencies. 
fkd.e,mSï jeä wjodkula'  

Enforced rules maintain consistency. 
n,d;aul lrk ,o kS;s wkql+,;dj mj;ajd 
.kS'  

Manual backups increase the risk of data 

loss. 
yia; Wmia: lsÍu o;a; ke;sùfï wjodku 
jeä lrhs'  

Automated backups enhance data security. 
iajhxl%Sh Wmia: o;a; wdrlaIdj jeä ÈhqKq 
lrhs'  

Limited to single-user access. 
;ks mßYS,l m%fõYhg iSud fõ'  

Supports multiple users concurrently. 
tljr nyq mßYS,lhskag iyh olajhs'  

Reporting is manual and time-consuming. 
jd¾;d lsÍu yia;Sh iy ld,h .; fõ'  

Automated reporting and analytics. 
iajhxl%Sh jd¾;dlrKh iy úYaf,aIK'  

Lower initial cost, but higher long-term 

costs due to inefficiencies. 
wvq wdrïNl msßjeh" kuq;a wld¾hlaIu;dj 
fya;=fjka È.= ld,Sk msßjeh jeä fõ'  

Higher initial investment, but cost-effective 

long-term. 
by< wdrïNl wdfhdackh" kuq;a È.= ld,Skj 
,dNodhS fõ'  

Minimal maintenance, but labor-intensive. 
wju kv;a;=" kuq;a Y%uoeäh'  

Requires ongoing software updates and 

maintenance. 
wLKav uDÿldx. hdj;ald,Sk lsÍï iy 
kv;a;= lsÍu wjYH fõ'  

Hard to implement changes. 
fjkialï l%shd;aul lsÍug wmyiqh'  

Easier to adapt and modify data structures. 
o;a; jHqyhka wkqj¾;kh lsÍug iy fjkia 
lsÍug myiqh'  
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Database models 
o;a; iuqod wdlD;s 
 
 

1. Flat File Systems 
me;,s f.dkq moaO;s 
 

A flat file system is a simple method of 

storing data in a single file, typically as plain 

text or in a spreadsheet format.  
me;,s f.dkq moaO;shla hkq idudkHfhka ir, 
fm< f,i fyda me;=reïm;a wdlD;shlska ;ks 
f.dkqjl o;a; .nvd lsÍfï ir, l%uhls' 
 

Structure 

 

• Single Layer 

Data is stored in one single table 

without any hierarchical or relational 

structure. 
lsisÿ OQrdj,s fyda iïnkaO;d jHqyhlska 
f;drj o;a; tla j.=jl .nvd lr we;' 

 

• Record Format 

Each record is usually a line of text, and 

fields within records are often 

separated by delimiters (Ex. commas, 

tabs). 
iEu jd¾;djlau idudkHfhka tla fm<la 
jk w;r" jd¾;d ;=< we;s lafIa;% 
fndfyda úg mßiSul u.ska fjka lrkq 
,efí ^Wod' fldud" geí&' 
 

 

Characteristics 

Easy to create and manage, often using 

basic text editors or spreadsheet 

applications. 
fndfyda úg uQ,sl fm< ixialdrl fyda 
me;=reïm;a fhÿï Ndú;d lrñka ks¾udKh 
lsÍug iy l<ukdlrKh lsÍug myiqh' 
 

Lacks the capability to represent 

relationships between different data 

entities. 
úúO o;a; N+;d¾; w;r iïnkaO;d 
ksfhdackh lsÍfï yelshdjla fkdue;' 
 

Usage 

Suitable for small applications with minimal 

complexity, such as simple lists (e.g., 

contact lists). 
ir, ,ehsia;= ^Wod( iïnkaO;d ,ehsia;=& jeks 
wju ixlS¾K;d iys; l=vd fhÿï i|yd iqÿiq 
fõ' 
 

Often used for data exchange between 

systems due to its simplicity and 

compatibility with various formats. 
moaO;s w;r o;a; yqjudrej i|yd fndfyda 
úg th Ndú;d lrkqfha tys ir, nj iy úúO 
yev;, iuÕ wkql+, ùu fya;=fjks' 
 

Advantages 

Simple structure makes it easy to read and 

interpret. 
ir, jHqyh lshùug iy w¾: ksrEmKh lsÍu 
myiq lrhs' 
 

Minimal software requirements; can be 

managed with basic tools. 
wju uDÿldx. wjYH;d¦ uQ,sl fuj,ï iuÕ 
l<ukdlrKh l< yelsh' 
 

Disadvantages 

As data grows, it becomes cumbersome to 

manage. 
o;a; j¾Okh jk úg" th l<ukdlrKh 
lsÍug wmyiq fõ' 
 

No normalization leads to duplication of 

data. 
m%u;lrKhla ke;s ùu o;a; wkqmsgm;a 
lsÍug u. mdohs' 
 

Searching and updating data can be slow 

and inefficient, especially with large files. 
úfYaIfhka úYd, f.dkq iuÕ o;a; fiùu 
iy hdj;ald,Sk lsÍu ukao.dó iy 
wld¾hlaIu úh yel' 
 

Lacks constraints to ensure data validity, 

which can lead to inconsistencies. 
o;a; j,x.=Ndjh iy;sl lsÍu i|yd iSudjka 
fkdue;s w;r" tu.ska fkd.e,mSï we;s úh 
yel' 
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Examples of flat file systems 
me;,s f.dkq moaO;s i|yd WodyrK 
 

 

CSV Files (Comma-Separated Values) 

 

A text file where each line represents a 

record, and fields are separated by 

commas. 

tla tla fma<sh u.ska record tlla ksfhdackh 
lrk iy lafIa;% fldudjlska fjka lrkq ,nk 
fm< f.dkqjls' 
 

Ex. 

 

Name, Age, Email 

John Doe, 28, john@example.com 

Jane Smith, 34, jane@example.com 

 

 

TXT Files (Plain Text Files) 

 

Simple text files that can store any form of 

text data. 
´kEu wdldrhl fm< o;a; .nvd l< yels 
ir, fm< f.dkq' 
 

Ex. 

 

Task 1: Review documents 

Task 2: Prepare presentation 

Task 3: Attend meeting 

 
 
Excel Files (XLS/XLSX) 

 

While Excel supports more complex data 

structures, individual sheets can be 

considered flat files when they contain 

simple tables. 

Excel jvd;a ixlS¾K o;a; jHqyhka i|yd 
iyh olajk w;r" ir, j.= wvx.= jk úg 
;ks m;% me;,s f.dkq f,i ie,lsh yel' 
 

JSON Files (JavaScript Object Notation) 

 

A text format that is easy to read and write 

for humans and machines, often used to 

represent simple data structures. 
ñksiqkag iy hka;% i|yd lshùug iy ,sùug 
myiq fm< wdlD;shls" fndfyda úg ir, o;a; 
jHqyhka ksfhdackh lsÍug Ndú;d lrhs' 
 

Ex. 
 

[ 

  {  

"name": "John Doe",  

"age": 28, 

"email":"john@example.com"  

   }, 

   {  

"name": "Jane Smith",  

"age": 34, 

"email": "jane@example.com"  

    } 

] 

 
 
Log Files 

 

Text files that record events or activities 

within software applications or systems. 
uDÿldx. fhÿï fyda moaO;s ;=< isÿùï fyda 
l%shdldrlï jd¾;d lrk fm< f.dkq' 
 

Ex. 

 

2024-10-01 10:00:00 - User logged in 

2024-10-01 10:05:00 - File uploaded 
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2. Hierarchical Model 
OQrdj,s wdlD;sh 
 

The hierarchical database model is a data 

structure that organizes data in a tree-like 

format, where each record has a single 

parent node and can have multiple child 

nodes. 
OQrdj,s o;a; iuqod wdlD;sh hkq .il jeks 
wdlD;shlska o;a; ixúOdkh lrk o;a; 
jHqyhls" tys§ iEu jd¾;djlgu parent 

node tlla isák w;r child nodes lsysmhla 
isáh yel' 
 
 
Company 
 ├── Sales Department 
 │    ├── Sales Manager 
 │    ├── Sales Representative 1 
 │    └── Sales Representative 2 
 ├── IT Department 
 │    ├── IT Manager 
 │    └── Support Technician 
 └── HR Department 
      ├── HR Manager 
      └── Recruiter 

 

 

Tree Structure 

Data is represented as a hierarchy with a 

single root node at the top and branches 

representing child node records. 

o;a; by,ska ;ks uQ, fkdavhla iy  child 

node records ksfhdackh lrk w;= iys; 
Oqrdj,shla f,i ksrEmKh flfra' 
 

Parent-Child Relationships 

Each child node record is linked to only one 

parent node, forming a strict hierarchy. 

iEu child node record tllgu oeä 
Oqrdj,shla idoñka tla parent node tllg 
muKla iïnkaO lr we;' 
 

Navigational Access 

Data retrieval follows a path from the root 

to the desired record. 
o;a; ,nd.ekSu uQ,fha isg wfmalaIs; jd¾;dj 
olajd ud¾.hla wkq.ukh lrhs' 
 

Characteristics 

 

Each parent node can have multiple child 

nodes, but each child node can have only 

one parent node. 

iEu parent node tllgu child nodes 
lsysmhla ;sìh yels kuq;a iEu child node 

tllgu ;sìh yelafla tla parent node 
tlla mu‚' 
 

The model inherently enforces data 

integrity through its structured 

relationships. 
wdlD;sh iycfhkau tys jHqy.; iïnkaO;d 
yryd o;a; wLKav;dj n,d;aul lrhs' 
 

The hierarchy must be defined at the 

outset, making it challenging to modify 

later. 
OQrdj,sh wdrïNfha§u ks¾jpkh l< hq;= 
w;r" th miqj fjkia lsÍug wmyiq fjhs' 
 
Advantages 

Easy to understand and visualize due to its 

clear structure. 
tys meyeÈ,s jHqyh ksid f;areï .ekSug iy 
oDYHudk lsÍug myiqh' 
 

Relationships help maintain consistent and 

valid data. 
in|;d ia:djr iy j,x.= o;a; mj;ajd 
.ekSug WmldÍ fõ' 
 

Disadvantages 

Difficult to modify the structure once it’s 

established; adding new relationships can 

be complex. 
jHqyh ia:dms; l< miq th fjkia lsÍug 
wmyiqh¦ kj in|;d tl;= lsÍu ixlS¾K úh 
yelsh' 
 

Not well-suited for handling many-to-

many relationships. 
nyq nyq ino;d yeisrùug iqÿiq fkdfõ' 
 
Managing a large hierarchy can become 

complicated. 
úYd, Oqrdj,shla l<ukdlrKh lsÍu 
ixlS¾K úh yelsh' 
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3. Network Model 
cd, wdlD;sh 
 
The network database model is a data 

structure that allows multiple relationships 

between records, forming a graph-like 

structure. 
cd, o;a; iuqod wdlD;sh hkq m%ia:dr jeks 
jHqyhla idoñka jd¾;d w;r nyq iïnkaO;d 
we;s lsÍug bv i,ik o;a; jHqyhls' 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Characteristics 

 

Unlike the hierarchical model, which 

restricts relationships to one-to-many, the 

network model supports many-to-many 

relationships. 
iïnkaO;d tAl nyq j,g iSud lrk OQrdj,s 
wdlD;sh fuka fkdj" cd, wdlD;sh u.ska nyq 
nyq in|;d i|yd iyh olajhs' 
 

Relationships are maintained through 

pointers, ensuring that connections 

between records are valid. 
jd¾;d w;r iïnkaO;d j,x.= nj iy;sl 
lrñka fmdhskag¾ yryd in|;d mj;ajdf.k 
hhs' 
 

Requires a more sophisticated design and 

understanding of data relationships. 
o;a; iïnkaO;d ms<sn| jvd;a ixlS¾K 
ie,iqula iy wjfndaOhla wjYH fõ' 
 

Advantages 

 

Allows for a more dynamic representation 

of relationships between records. 
jd¾;d w;r iïnkaO;d jvd;a .;sl 
ksrEmKh i|yd bv ,nd foa' 
 

Can access interconnected data quickly 

through direct links. 
iDcq ine¢ yryd wka;¾ iïnkaê; o;a; 
blaukska ,nd .; yel' 
 

Suitable for representing real-world 

scenarios with complex relationships. 
ixlS¾K iïnkaO;d iys; ienE f,dalfha 
wjia:d ksrEmKh lsÍu i|yd iqÿiq fõ' 
 

 

Disadvantages 

 

More challenging to design and manage 

compared to simpler models; requires a 

deep understanding of the relationships. 
ir, udÈ,sj,g idfmalaIj ie,iqï lsÍu iy 
l<ukdlrKh lsÍu jvd;a wNsfhda.d;aul h¦ 
in|;d ms<sn| .eUqre wjfndaOhla wjYH fõ' 
 

Data access is more complicated as it often 

requires navigating through multiple 

records and pointers. 
fndfyda úg nyq jd¾;d iy o¾Yl yryd 
ießieÍug wjYH jk neúka o;a; m%fõYh 
jvd;a ixlS¾K fõ' 
 

There is no universal standard for network 

databases, leading to variability in 

implementation. 
cd, o;a; iuqodhka i|yd úYaùh iïu;hla 
fkdue;" th l%shd;aul lsÍfï úp,H;djhg 
fya;= fõ' 
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4. Relational model 
iïnkaOl wdlD;sh 

 

The relational database model is a way to 

organize and manage data using tables, 

which are known as relations. 
iïnkaOl o;a; iuqod wdlD;sh hkq 
iïnkaO;d f,i ye¢kafjk j.= Ndú;fhka 
o;a; ixúOdkh lsÍug iy l<ukdlrKh 
lsÍug mj;sk ud¾.hls' 
 

In this model, data is stored in rows and 

columns, where: 
fuu wdlD;sfha§" o;a; fma<s iy ;Sre j, 
.nvd lr we;" tys§( 
 

Rows (also called tuples) represent 

individual records. 
fma<s ^^& f,io ye¢kafõ& ;ks jd¾;d 
ksfhdackh lrhs' 
 

Columns (also called attributes) represent 

data fields for each record. 
;Sre ^Wm,laIK f,io ye¢kafõ& tla tla 
jd¾;dj i|yd o;a; lafIa;% ksfhdackh lrhs' 
 

Each table represents a specific entity or 

type of data. 
iEu j.=jlau ksYaÑ; N+;d¾;hla fyda o;a; 
j¾.hla ksfhdackh lrhs' 
 

For example, a table for "Employees" might 

have columns like EmployeeID, Name, 

Department, and Salary. Each row would 

store the information for one employee. 
WodyrKhla f,i" fiajlhska i|yd jk 
j.=jl fiajl ye÷kqïm;" ku" 
fomd¾;fïka;=j" iy jegqma jeks ;Sre ;sìh 
yel' iEu fma<shlau tla fiajlfhl= i|yd 
f;dr;=re .nvd lrkq we;' 
 
Employee 
 

EID Name Dept Salary 

x xxxxxx xxxxxx xxxxxx 

x xxxxxx xxxxxx xxxxxx 

x xxxxxx xxxxxx xxxxxx 

x xxxxxx xxxxxx xxxxxx 

Key components of the relational model 
iïnkaO;d wdlD;sfha m%Odk ixrpl 
 

Tables (Relations) 

The fundamental building blocks in the 

relational model. Each table stores data 

about a particular subject. 
iïnkaO;d wdlD;sfha uQ,sllu fldgia fõ' 
iEu j.=jlau hï tlla ms<sn| o;a; .nvd 
lrhs' 
 

Each table must have a primary key (a 

unique identifier for each row) to ensure 

data integrity. 
o;a; wLKav;dj iy;sl lsÍu i|yd iEu 
j.=jlgu m%d:ñl h;=rla ^tla tla fma<sh 
i|yd wkkH y÷kd.ekSula& ;sìh hq;=h' 
 

Primary Keys 

A column (or a combination of columns) 

that uniquely identifies each row in a table. 
j.=jl tla tla fma<sh wkkHj y÷kd .kakd 
;Srejla ^fyda ;Sre tl;=jla& fõ' 
 

For example, EmployeeID can be the 

primary key in the "Employees" table. 

WodyrKhla f,i" EmployeeID —fiajlhska— 
j.=fõ m%d:ñl h;=r úh yel' 
 
 

Foreign Keys 

A column (or a set of columns) in one table 

that is linked to the primary key of another 

table. Foreign keys establish relationships 

between tables.  
tla j.=jl ;Srejla ^fyda ;Sre lÜg,hla& 
;j;a j.=jl m%d:ñl h;=rg iïnkaO lr 
we;' wd.ka;=l h;=re j.= w;r iïnkaO;d 
we;s lrhs' 
 

Relationships 

One-to-One 

One-to-Many 

Many-to-Many 

 

Will be discussed further in ER diagrams 

ER rEm igyka j,§ ;jÿrg;a idlÉPd 
lrkq we; 
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Characteristics 

 

Structured Data 

Data is organized in a highly structured 

way, making it easy to search, query, and 

manipulate using SQL (Structured Query 

Language). 

SQL  (jHqy.; úuiqï NdIdj& Ndú;fhka 
fiùu" úuiSï iy yeisrùu myiq lrñka 
o;a; b;d jHqy.; wdldrfhka ixúOdkh lr 
we;' 
 

Data Integrity 

Constraints like primary keys, foreign keys, 

and unique constraints ensure that data is 

valid and consistent across the database. 
m%d:ñl h;=re" wd.ka;=l h;=re" iy wkkH 
iïndOl jeks iSudjka o;a; iuqodh mqrd o;a; 
j,x.= iy ia:djr nj iy;sl lrhs' 
 

Normalization 

This is the process of organizing the tables 

to minimize redundancy and dependency.  
w;sßla;h iy hemSu wju lsÍu i|yd j.= 
ixúOdkh lsÍfï l%shdj,sh fuhhs' 
 

By splitting data into related tables, 

normalization reduces duplication and 

improves data integrity. 
o;a; wod< j.= j,g fn§fuka" m%u;lrKh 
u.ska wkqmsgm;a lsÍu wvq lrk w;r o;a; 
wLKav;dj jeä ÈhqKq lrhs' 
 

Benefits 

 

Flexibility 

New tables or relationships can be added 

easily without disrupting the existing 

structure. 
mj;sk jHqyhg ndOd fkdlr kj j.= fyda 
iïnkaO;d myiqfjka tl;= l< yel' 
 

Data Integrity 

Relationships between tables ensure that 

data is consistent and valid. 
j.= w;r iïnkaO;d o;a; ia:djr iy j,x.= 
nj iy;sl lrhs' 
 

Efficient Data Retrieval 

Relational databases are optimized for 

complex queries using SQL. 

SQL Ndú;fhka ixlS¾K úuiqï i|yd 
iïnkaO;d o;a; iuqodhka m%Yia; lr we; 
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5. Object-Relational Model 
jia;=j-iïnkaO;d wdlD;sh 
 

The Object-Relational Database (ORD) 

model is a hybrid approach that combines 

features of both relational databases and 

object-oriented databases. 

jia;= iïnkaO;d o;a; iuqod (ORD) wdlD;sh 
hkq iïnkaO;d o;a; iuqodhka iy jia;=-
keUqre o;a; iuqodhka hk foflysu ,laIK 
tAldnoaO lrk fouqyqka m%fõYhls' 
 

It extends the traditional relational 

database model by incorporating elements 

from object-oriented programming, such 

as classes, objects, inheritance, and 

methods, into the relational framework. 
th mka;s" jia;=" Wreu iy  jeks jia;=-keUqre 
l%uf,aLkj, uQ,dx. iïnkaO;d rduqjg 
we;=<;a lsÍfuka iïm%odhsl iïnkaO;d o;a; 
iuqod wdlD;sh È.= lrhs' 
 
 

Classes 
 
A class is a blueprint or template for 

creating objects. It defines the properties 

(also called attributes or fields) and 

behaviors (also called methods or 

functions) that the objects created from the 

class will have. 
mka;shla hkq jia;+ka ks¾udKh lsÍu i|yd jQ 
ie,eiaula fyda wÉpqjls' tu.ska mka;sfhka 
idok ,o jia;+ka i;= .=Kdx. ̂ Wm,laIK fyda 
lafIa;% f,io ye¢kafõ& iy yeisÍï ^l%u fyda 
Y%s; f,io ye¢kafõ& ks¾jpkh lrhs' 
 
A class itself does not represent any real-

world entity, but rather describes what 

those entities will look like and how they 

will behave. 
mka;shla ;ksj .;a l< lsisÿ ;:H-f,dal 
jia;=jla ksfhdackh fkdlrhs" tA fjkqjg tu 
^va& fln÷ jkq we;ao iy tAjd yeisfrkafka 
flfiao hkak úia;r lrhs' 
 

Think of a class as a recipe or blueprint for 

making objects, just like a blueprint for a 

house outlines the structure but is not the 

house itself. 
ksjila i|yd ie,eiaula jHqyh f.kyer 
olajk kuq;a th ksjiu fkdjk mßÈ" jia;= 
iE§fï wÉpqjla fyda ie,eiaula f,i mka;shla 
is;kak' 
 
 

Objects 

 

An object is an instance of a class. When a 

class is defined, no memory is allocated 

until you create an object from it. Objects 

are actual entities that hold real data, and 

they can interact with one another. 
jia;=jla hkq mka;shl tla wjia:djls' 
mka;shla ks¾jpkh l< úg" Tn thska 
jia;=jla idok ;=re u;lhla fjka fkdflfra' 
jia;= hkq i;H o;a; r|jd ;nd .kakd i;H 
N+;d¾; jk w;r tAjdg tlsfkld iuÕ wka;¾ 
l%shd l< yelsh' 
 

If the class is the blueprint, the object is the 

actual house built from that blueprint. 
mka;sh ie,iqu kï" jia;=j tu ie,eiafuka 
f.dvkÕk ,o ienE ksjihs' 
 

An object is something you can interact 

with, and each object has its own attributes 

(data) and can perform methods (actions). 
jia;=jla hkq Tng wka;¾l%shd l< yels fohla 
jk w;r iEu jia;=jlgu ;ukaf.au .=Kdx. 
^o;a;& we;s w;r l%u ^l%shd& isÿ l< yelsh' 
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Similar to relational databases, data is still 

stored in tables where rows represent 

records, and columns represent fields. 
iïnkaOl o;a; iuqodhka yd iudkj" o;a; 
;ju;a .nvd lr we;af;a fma<s u.ska jd¾;d 
ksfhdackh lrk iy ;Sre u.ska lafIa;% 
ksfhdackh lrk j.= j,h' 
 

However, in an object-relational database, 

rows can contain objects, which can 

encapsulate more complex data types and 

behaviors. 
flfia fj;;a" jia;=-iïnkaO;d o;a; 
iuqodhla ;=<" fma<sj, jia;+ka wvx.= úh yels 
w;r" tuÕska jvd;a ixlS¾K o;a; j¾. iy 
yeisÍï ix.%y l< yel' 
 

 

Inheritance 

 

Just like in object-oriented programming, 

the object-relational model supports 

inheritance. 
jia;=-keUqre l%uf,aLkfha§ fuka" jia;=-
iïnkaO;d wdlD;sh inheritance ioyd iyh 
olajhs' 
 

This means that a new class (or table) can 

be derived from an existing class, inheriting 

its attributes and methods, while adding 

new ones or modifying existing ones. 
fuhska woyia lrkafka kj mka;shla ^fyda 
j.=jla& mj;sk mka;shla u.ska tys .=Kdx. 
iy l%u Wreu lr .ksñka" kj tAjd tl;= 
lrk w;ru fyda mj;sk tAjd fjkia lrñka 
jHq;amkak l< yels njh' 
 

 

 

 
 

Benefits 

 

Supports complex data types like 

multimedia and spatial data, making it ideal 

for applications that need more than 

simple tables. 
nyqudOH iy wjldYSh o;a; jeks ixlS¾K 
o;a; j¾. i|yd iyh olajhs" th ir, 
j.=j,g jvd wjYH fhÿï i|yd jvd;a iqÿiq 
fõ' 
 

Combines data and methods, allowing 

flexible and advanced operations directly 

within the database. 
o;a; iuqodh ;=< iDcqju kuHYS,S iy Wiia 
fufyhqï j,g bv foñka o;a; iy l%u 
tAldnoaO lrhs' 
 

Works well with object-oriented 

programming, easing the transition 

between the application and database 

layers. 
jia;=-keUqre jevigyka iuÕ fyd¢ka l%shd 
lrhs" fhÿu iy o;a; iuqod ia:r w;r 
ixl%uKh ,sys,a lrhs' 
 

Drawbacks 

 

Adds complexity in design, management, 

and querying. 
ie,iqï" l<ukdlrKh iy úuiSï j, 
ixlS¾K;ajh tla lrhs' 
 

Additional abstraction layers may reduce 

performance compared to traditional 

relational databases. 
idïm%odhsl iïnkaO;d o;a; iuqodhka yd 
ii|k úg w;sfral úhqla; ia;r ld¾h 
idOkh wvq l< yel' 
 

Still relies on relational principles, limiting 

full use of object-oriented features. 
jia;=-keUqre úfYaIdx.j, mQ¾K Ndú;h iSud 
lrñka ;ju;a iïnkaO;d uQ,O¾u u; r|d 
mj;S' 
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Entity Relationship Diagrams 
N+;d¾; iïnkaO;d igyka 
 

Peter Chen introduced the ER model in his 

paper titled "The Entity-Relationship 

Model, Toward a Unified View of Data". 

mSg¾ fpka ER wdlD;sh y÷kajd ÿkafka "The 

Entity-Relationship Model, Toward a 

Unified View of Data" hk YS¾Yh hgf;ah' 
 
 

 

 

 

 
           Peter Chen 

 

 

 

 

 

 

His goal was to create a way to represent 

database structure visually, making it easier 

to design databases and communicate 

between designers and stakeholders. 
Tyqf.a b,lalh jQfha o;a; iuqod jHqyh 
oDYHuh jYfhka ksrEmKh lsÍug l%uhla 
ks¾udKh lsÍu" o;a; iuqodhka ie,iqï lsÍu 
iy ixj¾Olhka iy md¾Yjlrejka w;r 
ikaksfõokh myiq lsÍuhs' 
 
The model uses entities (things or objects), 

relationships (associations between 

entities), and attributes (characteristics of 

entities or relationships). 
fuu wdlD;sh N+;d¾;" iïnkaO;d ^N+;d¾; 
w;r iïnkaO;djh& iy .=Kdx. ^N+;d¾; 
fyda iïnkaO;dj, ,laIK& Ndú;d lrhs' 
 

Chen's ER model was highly influential and 

led to the development of many other 

database models and notations. 

Chen f.a ER wdlD;sh fnfyúka n,.;= jQ 
w;r ;j;a fndfyda o;a; iuqod wdlD;s iy 
wxlk j¾Okh lsÍug fya;= úh' 
 

As databases became more complex, the 

ER model was extended to include more 

advanced concepts like generalization, 

specialization, inheritance, and 

aggregation. 
o;a; iuqodhka jvd;a ixlS¾K jQ úg" 
idudkHlrKh" úfYaISlrKh" Wreuh iy 
tl;= lsÍu jeks jvd;a ÈhqKq ixl,am we;=<;a 
lsÍug ER wdlD;sh §¾> lrk ,§' 
 

This enhanced model, known as EER 

(Enhanced Entity-Relationship), allowed for 

the modeling of more complex real-world 

scenarios. 

EER (Enhanced Entity-Relationship) f,i 
ye¢kafjk fuu jeäÈhqKq l< wdlD;sh" 
jvd;a ixlS¾K ienE-f,dal wjia:d 
wdlD;slrKh i|yd bv ,nd § we;' 
 

The Unified Modeling Language (UML) 

emerged in the 1990s as a comprehensive 

language for object-oriented design, 

incorporating concepts from ER diagrams. 

ER igyka j, ixl,am we;=<;a lrñka jia;=-
keUqre ks¾udK i|yd úia;S¾K NdIdjla f,i 
1990 oYlfha § Unified Modeling Language 
^UML& ixj¾Okh lf,ah' 
 

UML includes class diagrams, which share 

many similarities with ER diagrams but are 

more focused on object-oriented 

principles. 

UML ys mka;s rEm igyka we;=<;a jk w;r" 
tAjd ER rEm igyka iuÕ fndfyda iudklï 
fnod .kakd kuq;a jia;=-keUqre uQ,O¾u 
flfrys jeä wjOdkhla fhduq lrhs' 
 

ER diagrams started to be used not only for 

database design but also for business 

process modeling, helping organizations 

represent processes and data flow. 

ER rEm igyka o;a; iuqod ks¾udKh i|yd 
muKla fkdj jHdmdr l%shdj,s wdlD;s 
ks¾udKh i|ydo Ndú;d lsÍug mgka .;a 
w;r" l%shdj,s iy o;a; m%jdyh ksfhdackh 
lsÍug wdh;kj,g Wmldr lf,ahd'  
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What is a System? 
moaO;shla hkq l=ulao@ 
 

A system is an organized set of 

interconnected components that work 

together to achieve a common goal or 

perform specific functions. 
moaO;shla hkq fmdÿ wruqKla idlaId;a lr 
.ekSu i|yd fyda ksYaÑ; ld¾hhka bgq lsÍu 
i|yd tlg jev lrk wka;¾ iïnkaê; 
ixrplj, ixúê; lÜg,hls 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Characteristics of a System 
moaO;shl ,laIK 
 
1. A system consists of interrelated 

components or subsystems that function 

together. Each component performs a 

specific task, but they all contribute to the 

system's overall purpose. 
moaO;shla tlg l%shd lrk wka;¾ iïnkaê; 
ixrpl fyda Wm moaO;s j,ska iukaú; fõ' 
iEu ixrplhlau ksYaÑ; ld¾hhla bgq lrhs" 
kuq;a tAjd ish,a,u moaO;sfha iuia; wruqK 
i|yd odhl fõ' 
 

 

2. The components of a system are 

interconnected and depend on each other 
moaO;shl ixrpl tlsfklg iïnkaO jk 
w;r tlsfkl u; r|d mj;S 
 
3. Systems take in inputs (such as resources, 

information, or energy), process them, and 

generate outputs (such as products, 

services, or results) 
moaO;s wdodk ,ndf.k ^iïm;a" f;dr;=re" 
fyda n,Yla;sh jeks&" tAjd l%shdjg kxjd" 
m%;sodkhka ckkh lrhs ̂ ksIamdok" fiajd" fyda 
m%;sM, jeks& 
 

4. Every system has defined boundaries 

that distinguish it from its environment 
iEu moaO;shlau tys mßirfhka fjkalr 
y÷kd.; yels iSudjka ks¾jpkh lr we; 
 

5. Systems are goal-oriented 
moaO;s b,lal-keUqre fõ 

 

6. Systems often have feedback loops that 

provide information about the 

performance of the system 
moaO;sj, l%shdldÍ;ajh ms<sn| f;dr;=re 
imhk m%;sfmdaIK Æm fndfyda úg we; 
 
7. Systems can vary in complexity, from 

simple to highly complex, depending on 

the number of components and the degree 

of interconnection between them 
ixrpl ixLHdj iy tAjd w;r wka;¾ 
iïnkaO;d uÜgu u; mokïj ir, isg b;d 
ixlS¾K olajd moaO;s ixlS¾K;ajfhka fjkia 
úh yel' 
 

8. A system operates within an 

environment that can influence its behavior 
moaO;shla tys yeisÍug n,mEï l< yels 
mßirhla ;=< l%shd;aul fõ 
 
9.  A system should be viewed as a whole 

rather than focusing solely on individual 

components 
moaO;shla ;ks ;ks ixrpl flfrys muKla 
wjOdkh fhduq fkdlr iuia;hla f,i ne,sh 
hq;=h 
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What is an Entity? 
N=;d¾:hla hkq l=ulao@ 
 

An entity is a distinct concept in a database 

about which data is stored. It can represent 

a real-world thing, person, place, event, or 

even an abstract idea that is relevant to the 

system being modeled. 
N=;d¾:hla hkq o;a; .nvd lr we;s o;a; 
iuqodh ;=< we;s fjkia ixl,amhls' th ienE 
f,dalfha fohla" mqoa.,fhla" ia:dkhla" 
isÿùula fyda wdo¾Yhg .kakd moaO;shg wod< 
úhqla; woyila mjd ksfhdackh l< yel' 
 

An entity is represented by a rectangle in 

an ER diagram.  

ER rEm igykl iDcqfldaKdi%hla uÕska 
N=;d¾:hla ksrEmKh flfra' 
    

 

 

 

 

NOTE 

To identify an entity in a database, look for 

nouns in the system description, as nouns 

typically represent the objects or concepts 

being stored (Ex. Student, Course, Order). 
o;a; iuqodhl we;s N=;d¾:hla y÷kd 
.ekSug" kdu mo idudkHfhka .nvd lr we;s 
jia;= fyda ixl,am ksfhdackh lrk neúka" 
moaO;s úia;rfha kdu mo fidhkak ^Wod'" 
YsIH" mdGud,dj" weKjqu&' 
 

Characteristics of an Entity 
N=;d¾:hl ,laIK 
 

1. Entity can represent anything in the real 

world 
N=;d¾:hlg ienE f,dalfha ´kEu fohla 
ksfhdackh l< yel 

 

Example 
 

• A Person (Student, Teacher) 
mqoa.,fhla ^YsIHhd" .=rejrhd& 

 

• A Place (Park, Restaurant, School, 

Hospital) 
ia:dkhla ^WoHdkh" wdmk Yd,dj" mdi," 
frday,& 

• A Thing (Bicycle, Furniture, Appliance) 
fohla ^nhsisl,h" .Dy NdKav" 
WmlrK& 

 

• An Event (Order ) 
isÿùula ^weKjqu& 

 

• A Concept (Project, Contract) 
ixl,amhla ^Wod' jHdmD;sh" 
fldka;%d;a;=j& 

 

2. Each entity should be distinguishable 

from others in the system. 
iEu N=;d¾:hlau moaO;sfha wfkla whf.ka 
fjkalr y÷kd.; yels úh hq;=h' 
 

Example 

In a university database, the "Student" 

entity must be distinguishable from other 

students. 

úYajúoHd, o;a; .nvdjl" —YsIH— (Student) 
N=;d¾:h wfkl=;a isiqkaf.ka fjkalr 
y÷kd.; yels úh hq;=h' 
 

The attribute Student ID can be used to 

uniquely identify each student. No two 

students will share the same Student ID, 

ensuring each student entity is distinct. 
tla tla YsIHhd wkkH f,i y÷kd .ekSug 
YsIH ye÷kqïm; (Student ID) Ndú; l< 
yel' isiqka fofofkl= tlu YsIH ye÷kqïm; 
fnod fkd.kS" tla tla YsIH N=;d¾:h fjkia 
nj iy;sl lrhs' 

 

3. Has an entity set: An entity set refers to 

the collection of similar entities. 
N=;d¾: l=,lhla we;( N=;d¾: l=,lhla hkq 
iudk N=;d¾:j, tl;=jls' 
Ex. 

• Entity set student consists of collection 

of students 
YsIHhd N=;d¾: l=,lh isiqkaf.ka 
iukaú; fõ 

• Entity set Teacher consists of collection 

of Teachers 
.=rejrhd N=;d¾: l=,lh .=rejrekaf.ka 
iukaú; fõ 
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4. An entity is described by its attributes, 

which represent its properties. 
N=;d¾:hla tys .=Kdx. ksfhdackh lrk tys 
Wm,laIK u.ska úia;r flfra' 
Example 

A Product entity in an inventory system 

may have attributes such as 

bkafjkagß moaO;shl ksIamdok (Product) 
N=;d¾:hlg fujeks .=Kdx. ;sìh yel 
 

Product ID  

Name  

Price  

 

5. Entities can be related to each other 

through relationships. 
N=;d¾: iïnkaO;d yryd tlsfkldg iïnkaO 
úh yel' 

 

6. Some entities cannot exist without being 

related to other entities 
iuyr N=;d¾: fjk;a N=;d¾:hlg iïnkaO 
fkdù mej;sh fkdyel 
 
7. A system will not work properly without 

entities. 
N+;d¾: fkdue;sj moaO;shla ksis f,i l%shd 
fkdlrkq we;' 
 

Example 

In a banking system, The "Transaction" 

entity cannot exist without the "Account" 

entity. 
nexl= moaO;shl" —.sKqï— N=;d¾:h fkdue;sj 
—.kqfokq— N=;d¾:h mej;sh fkdyel' 
 

A "Transaction" records actions like 

deposits, withdrawals, or transfers, but 

each transaction must be associated with a 

specific bank account. 
—.kqfokq— ;ekam;=" uqo,a wdmiq .ekSï fyda 
udre lsÍï jeks l%shd jd¾;d lrhs" kuq;a iEu 
.kqfokqjlau ksYaÑ; nexl= .sKqula iuÕ 
iïnkaO úh hq;=h' 
 

Entity identifier 
N=;d¾: y÷kajkh 

 

 

 

 

 

 

 

 

 

 

Entity identifiers are unique keys assigned 

to individual records within a database to 

ensure each entity can be distinctly 

identified and referenced.  
N=;d¾: y÷kajkh hkq o;a; iuqodhla ;=< 
we;s ;ks jd¾;d i|yd tla tla N=;d¾:h 
meyeÈ,sj y÷kd .ekSug iy fhduq lsÍug 
yels nj iy;sl lsÍu i|yd mjrd we;s 
woaú;Sh h;=re fõ' 
 

Examples 

 

National Identity Card Number (NIC) 

cd;sl ye÷kqïm;a wxlh (NIC) 
A unique identifier for individuals, such as 

200512341234. 
200512341234 jeks mqoa.,hka i|yd wkkH 
y÷kd.ekSula' 

 

ISBN 

A unique identifier for books, like 978-3-

16-148410-0. 

978-3-16-148410-0 jeks fmd;a i|yd wkkH 
y÷kd.ekSula' 
 

Vehicle Identification Number (VIN) 

jdyk y÷kd.ekSfï wxlh (VIN) 

A unique code for each vehicle, such as KX 

– 6644 

KX - 6644 jeks tla tla jdykh i|yd wkkH 
fla;hla 
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Steps to Identify an Entity 
N=;d¾:hla y÷kd .ekSug mshjr 
 
• Understand the Purpose 

wruqK f;areï .kak 
Know what the system is about (e.g., 

student management, e-commerce). 
moaO;sh l=ula .ekoehs oek .kak ^Wod( 
YsIH l<ukdlrKh" B-jd‚cHh&' 

 

• List Nouns 
kdu mo ,ehsia;=.; lrkak 
Write down all the nouns from the 

requirements or description (e.g., 

Student, Course, Order). 
wjYH;d fyda úia;rfhka ish¨u kdu mo 
,shkak ^Wod'" YsIH" mdGud,dj" weKjqu&' 

 

• Check for Uniqueness 
iqúfYaI;ajh i|yd mÍlaId lrkak 
Ensure each noun represents a distinct 

object or concept that needs to be 

stored. 
iEu kdu mohlau .nvd l< hq;= fjkia 
jia;=jla fyda ixl,amhla ksfhdackh 
lrk njg iy;sl jkak' 

 

• Define a Key Attribute 
m%Odk .=Kdx.hla ks¾jpkh lrkak 
Identify a unique identifier for each 

entity (Ex. Student ID, Order ID). 
tla tla N=;d¾:h i|yd N=;d¾: 
y÷kajkhla y÷kd .kak ^Wod'" YsIH 
ye÷kqïm;" weKjqï ye÷kqïm;&' 

 
Confirm the list of entities based on the 

above criteria. 
by; ks¾Kdhl u; mokïj N=;d¾: 
,ehsia;=j ;yjqre lrkak' 

 

 

What are the attributes of an entity? 
N=;d¾:hl Wm,laIK hkq fudkjdo@ 
 

Attributes of an entity refer to the 

characteristics or properties that define and 

describe an entity in a system. 
N=;d¾:hl Wm,laIK hkq moaO;shl we;s 
jia;=jla ks¾jpkh lrk iy úia;r lrk 
,laIK fyda .=Kdx. fõ' 
 

Attributes provide specific details of an 

instance of an entity. 
Wm,laIK u.ska hï N=;d¾:hl ksoiqkl 
ksYaÑ; úia;r imhhs' 
 

An attribute is usually represented by an 

oval in an ER diagram.  

Wm,laIKhla idudkHfhka ER rEm igykl 
´j,dldrhlska ksrEmKh flfra' 
 

 

 

 

 

 

 

 

 

 

 

 

There are several types of attributes. 
Wm,laIK j¾. lsysmhla we;' 
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Simple attributes  
ir, Wm,laIK 

 

Simple attributes refer to attributes that 

cannot be further divided into smaller 

components. They represent single, 

indivisible pieces of data. 
ir, Wm,laIK hkq l=vd ixrpl j,g 
;jÿrg;a fnÈh fkdyels Wm,laIK fõ' tAjd 
;ks" fnÈh fkdyels o;a; fldgia ksfhdackh 
lrhs' 
 

Simple attributes contain atomic values, 

meaning each one stores just a single piece 

of information. 
ir, Wm,laIKj, mrudKql w.hka wvx.= 
fõ" thska woyia jkafka tl Wm,laIKh tlu 
f;dr;=rla muKla .nvd lrk njhs.  
 
They are represented by an oval in ER 

diagrams. 

tAjd ER rEm igyka j, ´j,dldrhlska 
ksrEmKh flfra' 
  

Example 

Here , Student_ID and Age are simple 

attributes of the entity Student 

fuys " Student_ID iy Age hkq Student hk 
N=;d¾:fha  ir, Wm,laIK fõ 
 

 

 

 

Composite attributes 
ixhqla; Wm,laIK 

 

Composite attributes are attributes that 

can be divided into smaller sub-attributes, 

which represent more specific pieces of 

information. 
ixhqla; Wm,laIK hkq jvd;a ksYaÑ; 
f;dr;=re fldgia ksfhdackh lrk l=vd Wm-
Wm,laIK j,g fnÈh yels Wm,laIK fõ' 
 

Each composite attribute is made up of two 

or more simple attributes. 
iEu ixhqla; Wm,laIKlau ir, Wm,laIK 
follska fyda jeä .Kklska iE§ we;' 
 
The meaning of the composite attribute is 

derived from its constituent parts. 
ixhqla; Wm,laIKfha w¾:h tys ix>gl 
fldgia j,ska ,nd .kS' 
 
Composite attributes are represented by a 

larger oval labeled with the composite 

attribute's name, with smaller ovals for 

each sub-attribute connected to it, 

illustrating their relationship. 
ixhqla; Wm,laIK ksrEmkh lrkq ,nkafka 
ixhqla; Wm,laIKfha ku iuÕ f,an,a lr 
we;s úYd, ´j,dldrhlska jk w;r" tAjdg 
iïnkaO iEu Wm .=Kdx. i|ydu l=vd 
´j,dldr" úYd, ´j,dldrhg iïnkaO lr 
ksrEmKh lrkq ,efí 
 

Example 

In the Student entity, the Name composite 

attribute can be divided into sub attributes 

FirstName, MiddleName, and LastName. 
YsIHhd N=;d¾:h ;=<" kdu ixhqla; 
Wm,laIKh m<uq ku" ueo ku iy wjidk 
ku hk Wm .=Kdx.j,g fnÈh yelsh' 
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Single valued attributes 
;ks w.hla iys; Wm,laIK 

 

A single-valued attribute in a database 

refers to an attribute that holds only one 

value for a particular entity at any given 

time. 
o;a; iuqodhl ;ks w.hla iys; 
Wm,laIKhla hkq hïlsis wjia:djl§ hïlsis 
N=;d¾:hla i|yd tla w.hla muKla we;s 
Wm,laIKhls' 
 

Single-valued attributes typically hold 

atomic values, meaning they represent one 

piece of information, which cannot be 

broken down further. 
;ks w.h iys; Wm,laIK idudkHfhka 
mrudKql w.hka orhs" thska woyia jkafka 
tAjd ;jÿrg;a ì| oeñh fkdyels tla 
f;dr;=re fldgila ksfhdackh lrk njhs' 
 

Single-valued attributes are generally 

stored using simple data structures and 

there's no need for additional tables or 

arrays to manage multiple values 
;ks jákdlï iys; Wm,laIK idudkHfhka 
ir, o;a; jHqyhka Ndú;fhka .nvd lr we;s 
w;r nyq w.hka l<ukdlrKh lsÍug wu;r 
j.= fyda wrd wjYH fkdfõ' 
 

They are represented by an oval in ER 

diagrams. 

tAjd ER rEm igyka j, ´j,dldrhlska 
ksrEmKh flfra' 
 

Example :  

Here , Student_ID and Age are single valued 

attributes of the entity Student 

fuys " Student_ID iy Age hkq student hk 
N=;d¾:fha  tla w.hla iys; Wm,laIKh  fõ 
 

 

Multi valued attributes 
w.hka lsysmhla iys; Wm,laIK 

 

A multivalued attribute refers to an 

attribute in a database that can have more 

than one value for a particular entity at a 

given time. 
w.hka lsysmhla iys; Wm,laIK hkafkka 
woyia lrkafka o;a; iuqodhla ;=< hï 
ksYaÑ; N=;d¾:hla i|yd hï wjia:djl § tla 
w.hlg jvd ;sìh yels Wm,laIKhls' 
 

Multivalued attributes often require 

separate tables or complex data structures 

to store the multiple values. 
w.hka lsysmhla iys; Wm,laIK i|yd 
fndfyda úg nyq w.hka .nvd lsÍu i|yd 
fjku j.= fyda ixlS¾K o;a; jHqyhka wjYH 
fõ' 
 

Multivalued attributes can complicate 

database design and are often handled by 

normalization.  
w.hka lsysmhla iys; Wm,laIK o;a; 
iuqodh ks¾udKh ixlS¾K l< yels w;r 
fndfyda úg idudkHlrKh u.ska yiqrejkq 
,efí' 
 

They are represented by a double lined oval 

in ER diagrams. 

tAjd ER rEm igyka j, oaú;aj bß iys; 
´j,dldrhlska ksrEmKh flfra' 
 

Example 

Phone_No attribute of student entity is a 

multivalued attribute since one student can 

have one or more phone number. 
tla isiqfjl=g ÿrl:k wxl tlla fyda 
lsysmhla ;sìh yels neúka, Phone_no 

Wm,laIK student N=;d¾:fhys w.hka 
lsysmhla iys; Wm,laIKhls . 
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Stored attributes 
.nvd l< Wm,laIK 
 

Stored attributes in a database are 

attributes whose values are explicitly stored 

in the database, rather than being derived 

or calculated from other attributes.  
o;a; iuqodhl .nvd l< Wm,laIK hkq 
fjk;a .=Kdx. j,ska jHq;amkak lsÍu fyda 
.Kkh lsÍu fjkqjg o;a; .nvdfõ 
meyeÈ,sj .nvd lr we;s .=Kdx. fõ' 
 

These are directly entered and saved into 

the database and remain constant unless 

explicitly updated. 
fïjd iuqodh ;=,g iDcqju we;=,;a lr o;a; 
mj;sk w;r meyeÈ,sj hdj;ald,Sk 
fkdl<fyd;a ksh;j mj;S' 
 

They are represented by an oval in ER 

diagrams. 

tAjd ER rEm igyka j, ´j,dldrhlska 
ksrEmKh flfra' 
 

Example 

DoB attribute in student entity is an 

example for a stored attribute. 

Student N=;d¾:fha  DoB Wm,laIKh .nvd 
l< Wm,laIKhla i|yd WodyrKhls' 
 

 

 

 

Derived attributes  
jHq;amkak l< Wm,laIK 
 

Derived attributes in a database are 

attributes whose values are not stored 

directly but are instead calculated or 

derived from other stored attributes. 
o;a; iuqodhl jHq;amkak l< Wm,laIK hkq 
w.hka iDcqj .nvd fkdlrk kuq;a tA fjkqjg 
.Kkh lr fyda fjk;a .nvd lr we;s 
Wm,laIK j,ska jHq;amkak lr ,nd.;a 
Wm,laIK fõ' 
 

Because they are computed at the time of 

retrieval, derived attributes reflect the most 

up-to-date information without requiring 

manual updates. 
tAjd ,nd .ekSfï§ .Kkh lr we;s ksid" 
jHq;amkak Wm,laIK w;ska hdj;ald,Sk lsÍï 
wjYH fkdù jvd;au hdj;ald,Sk f;dr;=re 
ms<sìUq lrhs' 
 

Derived attributes depend on the values of 

other stored attributes. 
jHq;amkak .=Kdx. fjk;a .nvd lr we;s 
.=Kdx.j, w.hka u; r|d mj;S' 
 

They are represented by a dashed oval in 

ER diagrams. 

tAjd ER rEm igyka j, lv bß iys; 
´j,dldrhlska ksrEmKh flfra' 
 

Example 

Age attribute of student entity is an 

example for a derived attribute. Because 

age is derived from the stored attribute 

DoB.  

Student N=;d¾:fha  Age Wm,laIKh 
jHq;amkak Wm,laIKhla i|yd WodyrKhls' 
ulaksido h;a Age jHq;amkak ù we;af;a .nvd 
lr we;s DoB hk Wm,laIKfhks' 
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Non-Key attributes 
h;=re fkdjk Wm,laIK 
 

Non-key attributes in a database are 

attributes that do not participate in 

uniquely identifying an entity or record. 
o;a; iuqodhl we;s h;=re fkdjk Wm,laIK 
hkq N=;d¾:hla fyda jd¾;djla wkkH f,i 
y÷kd .ekSug iyNd.S fkdjk Wm,laIK fõ' 
 

Multiple records can have the same value 

for a non-key attribute. 
h;=re fkdjk Wm,laIKhla i|yd nyq jd¾;d 
j,g tlu w.hla ;sìh yel' 
 

They add details that help define or 

describe the entity but do not influence its 

identification. 
Tjqka N=;d¾:h ks¾jpkh lsÍug fyda úia;r 
lsÍug Wmldr jk kuq;a th y÷kd .ekSug 
n,mEï fkdlrk úia;r tl;= lrhs' 
 

In a well-designed database, non-key 

attributes should depend on the key 

attributes. 
fyd¢ka ie,iqï lrk ,o o;a; iuqodhla ;=<" 
h;=re fkdjk Wm,laIK h;=re Wm,laIK 
u; r|d mj;S' 
 

They are represented by an oval in ER 

diagrams. 

tAjd ER rEm igyka j, ´j,dldrhlska 
ksrEmKh flfra' 
 

Example 

DoB, Name, Address of student entity are 

some examples for non key attributes 

Student N=;d¾:fh DoB, Name, Address 
h;=re fkdjk Wm,laIK i|yd WodyrK fõ 
 

 

 

Key attributes 
h;=re Wm,laIK 

 

A key attribute in a database is an attribute 

or a set of attributes that uniquely identifies 

each entity or record in a table 
o;a; iuqodhl we;s h;=re Wm,laIKhla hkq 
j.=jl we;s tla tla N=;d¾:hla fyda 
jd¾;djla wkkHj y÷kd .ekSug Ndú; l, 
yels Wm,laIKhls' 
 

Key attributes, especially primary keys, 

cannot have NULL values because they 

must uniquely identify records. 
h;=re Wm,laIKh" úfYaIfhkau m%d:ñl 
h;=re" jd¾;d wkkH f,i y÷kd.; hq;= 
neúka" tAjdg ysia (NULL) w.hka ;sìh 
fkdyel' 
 

Key attributes should not change over time. 

For example, it should remain constant to 

maintain a consistent reference to the 

entity. 
h;=re Wm,laIK ld,h;a iuÕ fjkia 
fkdúh hq;=h' WodyrKhla f,i" N=;d¾:hlg 
ia:djr i|ykla mj;ajd .ekSug th ksh;j 
mej;sh hq;=h' 
 

They are represented by an oval with the 

name of attribute is underlined in ER 

diagrams. 

tAjd ER rEmigykaj, háka bß we| we;s 
Wm,laIKfha ku iys; ´j,dldrhlska 
ksrEmKh flfra' 
 
Example :  

Student_ID attribute in student entity is a 

key attribute. 

Student N=;d¾:fh Student_ID h;=re  
Wm,laIKls' 
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An attribute should be either 
Wm,laIKhla my; tAjdf.ka tlla úhhq;=h' 
 
1. Simple or composite. 

ir, fyda ixhqla;' 
 

2. Single valued or multi valued. 
;ks w.hla fyda nyq w.hka iys; 
 

3. Stored or derived. 
.nvd l, fyda jHq;amkak l,' 
 

4. Key or non-key 
h;=re fyda h;=re fkdjk 

 

 

Ex: 

• Simple single valued stored non-key 

attributes 
ir, ;ks w.hla iys; .nvd l, h;=re 
fkdjk Wm,laYK 

Gender 

 

• simple single valued stored key 

attribute 
ir, ;ks w.hla iys; .nvd l, h;=re 
Wm,laYK 

NIC 

 

• composite single valued stored non-

key attributes 
ixhqla; ;ks w.hla iys; .nvd l, 
h;=re fkdjk Wm,laYK 

Name 

 

• simple multivalued valued stored non-

key attributes 
ir, w.hka lsysmhla iys; .nvd l, 
h;=re fkdjk Wm,laYK 

PhoneNumber 

What is a relationship in ER diagrams? 

ER rEm igyka j, iïnkaO;djhla hkq 
l=ulao@ 
 

A relationship in an Entity-Relationship (ER) 

diagram represents the interaction or 

association between two or more entities. 

N=;d¾:-iïnkaO;d (ER) rEm igykl we;s 
iïnkaO;djhla N=;d¾: folla fyda jeä 
.Kkla w;r wka;¾l%shd fyda iïnkaOh 
ksfhdackh lrhs' 
 
Relationships are usually represented by a 

diamond shape and connected to the 

related entities using straight lines. 
in|;d idudkHfhka Èhuka;s yevhlska 
ksrEmKh jk w;r ir, fraLd Ndú;fhka 
wod< N=;d¾:j,g iïnkaO fõ' 
 

 

 

 

 

 

NOTE: 

It’s easier to identify a relationship in a 

database or ER diagram by looking for 

verbs, as verbs describe the action or 

interaction between entities (e.g., a student 

enrolls in a course). 

l%shd mo fiùfuka o;a; iuqodhl fyda ER rEm 
igykl iïnkaO;djhla y÷kd .ekSu myiq 
fõ" l%shd mo u.ska N=;d¾: w;r l%shdj fyda 
wka;¾ l%shdj úia;r lrhs ^Wod( YsIHfhl= 
mdGud,djlg we;=<;a fõ (enrolls) ) 
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Cardinality 
.KkSh;dj 
 

Cardinality describes the quantitative 

relationships between entities. 
.KkSh;dj N=;d¾: w;r m%udKd;aul 
iïnkaO;d úia;r lrhs' 
 

It defines how many instances of one entity 

can or must be associated with instances of 

another entity. 
th tla N=;d¾:hl wjia:d lShla ;j;a 
N=;d¾:hl wjia:d iuÕ iïnkaO úh yelso 
fyda ;sìh hq;=o hkak ks¾jpkh lrhs' 
 
Chen notation is a graphical method used 

to represent relationships between entities 

in a database system. 
fpka wxlkh hkq o;a; iuqod moaO;shl 
N+;d¾; w;r iïnkaO;d ksfhdackh lsÍug 
Ndú;d lrk Ñ;%l l%uhls' 
 

In Chen notation, cardinality is represented 

by placing numbers or symbols next to the 

lines that connect entities and 

relationships. 
fpka wxlkfha§" N+;d¾; iy iïnkaO;d 
iïnkaO lrk fraLd wi, ixLHd fyda ixfla; 
;eîfuka .KkSh;dj ksrEmKh flfra' 
 

Examples 
 

• One to one / tAl tAl (1:1) 

 

 

 

 

 

• One to many / tAl nyq (1:m) 

 

 

 

 

 

• Many to many / nyq nyq (m:n) 

 

 

 

Steps to Identify a Relationship 
iïnkaO;djhla y÷kd .ekSug mshjr 
 
1. Understand the Interaction: Determine 

how the entities interact with each other 

based on the system’s purpose (e.g., 

students enroll in courses, customers place 

orders). 
wka;¾l%shdj f;areï .kak( moaO;sfha wruqK 
u; mokïj N=;d¾: tlsfkld iuÕ wka;¾ 
l%shd lrk wdldrh ;SrKh lrkak ̂ Wod( isiqka 
mdGud,d i|yd ,shdmÈxÑ ùu" mdßfNda.slhska 
weKjqï lsÍu&' 

 
2. Look for Verbs: Identify the verbs in the 

system description. (e.g., enrolls, orders, 

assigns). 
l%shdmo fidhkak( moaO;s úia;rfha l%shdmo 
y÷kd .kak ^Wod( ,shdmÈxÑ lsÍu" weKjqï 
lsÍu" mejÍu&' 

 
3. Define the Relationship: Use the verb to 

describe the relationship between entities 

(Ex. a "Student" enrolls in a "Course"). 
iïnkaO;djh ks¾jpkh lrkak( N=;d¾: 
w;r iïnkaO;djh úia;r lsÍug l%shd moh 
Ndú;d lrkak ^Wod( —YsIHfhla— —
mdGud,djlg— we;=<;a fõ (enrolls)&' 

 
4. Check Cardinality: Determine how 

many instances of one entity can be related 

to another (Ex. one-to-many, many-to-

many). 
.KkSh;dj mÍlaId lrkak( tla N=;d¾:hl 
wjia:d lShla ;j;a tllg iïnkaO úh yelso 
hkak ;SrKh lrkak ^Wod( one-to-many, 

many-to-many &' 
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Types Of Relationships 
in|;d j¾. 
 
One to one Relationships (1:1) 
tAl tAl in|;d  
 

A one-to-one (1:1) relationship means that 

a single instance of one entity is associated 

with exactly one instance of another entity. 

tAl tAl (1:1) iïnkaO;djhla hkq tla 
N=;d¾:hl ;ks wjia:djla yßhgu fjk;a 
N=;d¾:hl tla wjia:djla iuÕ iïnkaO ù 
we;s njhs' 
 
It is also possible for an instance of one 

entity to have no corresponding instance in 

the related entity. 
tla N=;d¾:hl wjia:djlg wod< N=;d¾:fha 
wkqrEm wjia:djla fkd;sîugo yelsh' 
 
Example:  

A man marries a woman. 
msßñfhla ldka;djla újdy lr .kS' 
 

In this case, one woman can have only one 

man, and one man can have only one 

woman. However, there can be men 

without women and women without men. 
fuu wjia:dfjys§" tla ldka;djlg isáh 
yelafla tla msßñfhl= muKla jk w;r" tla 
mqreIfhl=g isáh yelafla tla ldka;djla 
mu‚' flfia fj;;a" ldka;djka fkdue;sj 
msßñka iy msßñka fkdue;sj ldka;djka isáh 
yelsh 
 
 
 

 
 

One to many relationships 
tAl nyq in|;d 
 

A one-to-many relationship means that a 

single record in one entity can be 

associated with multiple records in another 

entity, but each record in the second entity 

is connected back to only one record in the 

first entity. 
tAl nyq iïnkaO;djla hkafkka woyia jkafka 
tla N=;d¾:hl ;ks jd¾;djla fjk;a 
N=;d¾:hl jd¾;d lsysmhla iuÕ iïnkaO 
l< yels kuq;a fojk N=;d¾:fha iEu 
jd¾;djlau m<uq N=;d¾:fha tla jd¾;djlg 
muKla iïnkaO ù we;s njhs' 
 
It is possible for an instance of one entity to 

exist without having any corresponding 

instances in the other entity. 
tla N=;d¾:hl wjia:djlg wfkla N=;d¾:fha 
wkqrEm wjia:d fkdue;sj mej;sh 
yelsh'flfia 
 

However, an instance of the other entity 

cannot exist without a corresponding 

instance in the first entity.  
fj;;a" m<uq N=;d¾:fha wkqrEm wjia:djla 
fkdue;sj wfkla N=;d¾:fha wjia:djla 
mej;sh fkdyel' 
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Example:  

 

A Man has multiple vehicles 

ñksfil=g fndfyda jdyk ;sfí. 

 

Here, a man can have many vehicles, but a 

vehicle can have only one owner. 
fuys§ ñksfil=g fndfyda jdyk ;sìh yels 
kuq;a jdykhlg ysñlrefjla isáh yelafla 
tla wfhl= mu‚' 
 

A man can exist without having a vehicle, 

but a vehicle cannot exist without an 

owner.  
jdykhla fkdue;sj ñksfil=g mej;sh yels 
kuq;a whs;slrefjl= fkdue;sj jdykhlg 
mej;sh fkdyel' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Many to many relationships 
nyq nyq in|;d 
 
A many-to-many relationship occurs when 

multiple records in one entity are 

associated with multiple records in another 

entity. 
tla N=;d¾:hl jd¾;d lsysmhla ;j;a 
N=;d¾:hl jd¾;d lsysmhla iuÕ iïnkaO jQ 
úg nyq nyq iïnkaO;djla we;sfõ' 
 
In a many-to-many relationship, both 

entities can exist independently without 

being in a relationship with each other. 
nyq nyq iïnkaO;djla ;=<" N=;d¾: folu 
tlsfkld iuÕ in|;djhlska f;drj 
iajdëkj mej;sh yelsh' 
 

Example:  

A student enrolls in a course 
YsIHfhla mdGud,djlg we;=<;a fõ 
 

Here, a student can enroll in multiple 

courses, and a course can have multiple 

students. A student can exist without 

enrolling in a course, and a course can exist 

without having any students. 
fuys§" YsIHfhl=g mdGud,d lsysmhlg 
we;=<;a úh yels w;r" mdGud,djlg isiqka 
lsysm fofkl= isáh yel' YsIHfhl=g 
mdGud,djlg n|jd .ekSulska f;drj 
mej;sh yels w;r" isiqka fkdue;sj 
mdGud,djla mej;sh yelsh' 
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Descriptive Attributes 
úia;rd;aul Wm,laIK 
 

Descriptive attributes linked to a 

relationship represent properties or 

characteristics that describe that particular 

relationship, rather than an entity itself. 
iïnkaO;djhlg iïnkaO jQ úia;rd;aul 
Wm,laIK ksrEmkh lrkafka hï 
N+;d¾:hlg jvd tu úfYaIs; iïnkaO;djh 
úia;r lrk .=Kdx. fyda ,laIK h' 
 
These attributes provide extra details about 

the relationship between entities but are 

not part of the entities themselves. 
fuu .=Kdx. N+;d¾: w;r iïnkaO;djh 
ms<sn| wu;r úia;r imhk kuq;a tAjd 
N+;d¾:j,u fldgila fkdfõ' 
 

They help explain more about the 

interaction between the entities involved in 

that relationship. 
tu in|;djhg iïnkaO N+;d¾: w;r 
wka;¾l%shd .ek jeä úia;r meyeÈ,s lsÍug 
Wmldr lrhs' 
 
Example: 

The Enrollment Date attribute in the Enrolls 

relationship between Student and Course 

specifies when the student enrolled. 

YsIHhd(Student) iy mdGud,d w;r ,shdmÈxÑ 
ùfï (Enrolls) iïnkaO;djfha we;=<;a ùfï 
Èk (Enrollment Date) .=Kdx.h uÕska 
YsIHhd  we;=<;a jQfha ljodoehs i|yka lrhs' 
 

 

 

 

 

 

 

 

Degree of a relationship 
iïnkaO;djhl ud;%h 
 

Unary Relationship 
tAlSh iïnkaO;d 
 
A unary relationship, also known as a 

recursive relationship, involves only one 

entity type participating in the relationship. 
mqkrdj¾;k iïnkaO;djhla f,io 
ye¢kafjk tAlSh iïnkaO;djhla hkq tla 
N+;d¾;hl wjia:d w;r yg.kakd 
iïnkaO;djhls' 
 
Example: 

Employee entity where each employee can 

supervise other employees within the same 

organization.  
tlu wh;kfha fiajlhka úiska tu wh;kfha 
wfkla fiajlhka wëlaIKh lsÍu 
 
 
 

 

 

 

 

 

 

 

 

 

Binary Relationship 
oaúuh iïnkaO;d 
 

This is the most common type of 

relationship. It connects instances of two 

different entities. 
jvd;au fmdÿ wdldrfha iïnkaO;d j¾.h 
fuhhs' th N+;d¾: foll wjia:d iïnkaO 
lrhs' 
 

Example: 

Student learns a subject. 
YsIHhd úIhhla bf.k .kS 
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Ternary Relationship 
;%s;aj iïnkaO;d 
 

A ternary relationship involves three 

distinct entity types participating in the 

relationship. 
;%s;aj iïnkaO;djhlg iïnkaO;djhg 
iyNd.S jk fjkia N+;d¾: j¾. ;=kla 
we;=<;a fõ' 
 
Example: 

Supply chain management involves a 

Supplier supplying a Product to a 

Warehouse 
iemhqï odu l<ukdlrKfha§ 
iemhqïlrefjl= (Supplier) .nvdjlg 

(Warehouse) ksIamdokhla (Product) iemhSu  
 
 

 

 
 
 

 

 

 

 

NOTE: 

Relationship word should be carefully taken 

into consideration. 
iïnkaO;djh ksrEmKh lrk jpkh 
m%fõYfuka ie,ls,a,g .; hq;=h' 
 

Example:  

 

 

 

 

 

N-ary Relationship 

N-flda‚l iïnkaO;d 
 
An n-ary relationship in database design 

involves four or more entities that are 

interconnected, allowing for complex 

interactions among them 

o;a; iuqod ks¾udKfha n-flda‚l 
iïnkaO;djhl wka;¾ iïnkaê; N+;d¾: 
y;rla fyda jeä .Kkla we;=<;a jk w;r" 
tAjd w;r ixlS¾K wka;¾l%shd i|yd bv 
i,ihs' 
 

Example:  

Students enroll in courses, which are taught 

by instructors and offered in specific 

semesters. 

WmfoaYlhska (instructors) úiska W.kajkq 
,nk iy úfYaIs; wOHhk jdrj, 

(semesters) msßkukq ,nk mdGud,d 
(courses) i|yd isiqka (Students) we;=<;a fõ' 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ex: 

Student-Course-Instructor-Semester-

Classroom 

Manufacturer-Distributor-Retailer-

Product-Customer 
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Extended Entity Relationship Diagrams  
úia;D; N+;d¾; iïnkaO;d rEm igyka 
(EER) 

 

Extended Entity-Relationship (EER) 

diagrams are an enhancement of the 

traditional Entity-Relationship (ER) 

diagrams. 

úia;D; N+;d¾; iïnkaO;d ^EER& rEmigyka 
hkq idïm%odhsl N+;d¾; iïnkaO;d ^ER& rEm 
igyka j, jeäÈhqKq lsÍuls' 
 

Strong entities 
Yla;su;a N+;d¾; 

 

It can exist independently of other entities. 

It has a primary key to uniquely identify 

each instance of the entity. 
fïjdg fjk;a N+;d¾; j,ska iajdëkj mej;sh 
yelsh' thg N+;d¾:fha tla tla wjia:dj 
wkkHj y÷kd .kakd m%d:ñl h;=rla we;' 
 
Can be uniquely identified by its attributes 

alone. 
;udf.a Wm,laYK j,ska muKla wkkH f,i 
y÷kd.; yelsh' 
Strong entities represent standalone 

concepts. 
Yla;su;a N+;d¾; iajdëk ixl,am ksfhdackh 
lrhs' 
 

Strong entities are usually displayed with a 

normal rectangle in ER diagrams. 

Yla;su;a N+;d¾; idudkHfhka ER igyka j, 
idudkH iDcqfldaKdi% u.ska fmkajkq ,efí 
 

Example. 

Consider an entity "Customer" in a retail 

database system. 
fj<| o;a; iuqod moaO;shl —mdßfNda.sl— 
N+;d¾;h i,ld n,kak' 
 

Each customer can be uniquely identified 

by a CustomerID (Primary key), and the 

existence of a customer does not depend 

on any other entity. 
iEu mdßfNda.slfhl=u mdßfNda.sl 
yÿkajkhla ^m%d:ñl h;=r& u.ska wkkH f,i 
y÷kd.; yels w;r" mdßfNda.slfhl=f.a 
meje;au fjk;a lsisÿ N+;d¾;hla u; r|d 
fkdmj;S' 

Weak Entities 
ÿ¾j, N+;d¾; 

 

They cannot exist independently without a 

relationship with a strong entity. 
fïjdg Yla;su;a N+;d¾;hla iuÕ 
iïnkaO;djhlska f;drj iajdëkj mej;sh 
fkdyel' 
 

It does not have a primary key to uniquely 

identify each instance of the entity. 
thg N+;d¾:fha tla tla wjia:dj wkkHj 
y÷kd .kakd m%d:ñl h;=rla ke;' 
 

Cannot be uniquely identified by its 

attributes alone. 
;udf.a Wm,laYK j,ska muKla wkkH f,i 
y÷kd.; fkdyel' 
 

They rely on a combination of some of its 

own attributes and the primary key 

attributes of the related strong entity. 
th r|dmj;skafka tys we;eï Wm,laYK iy 
thg iïnkaO Yla;su;a N+;d¾;fha h;=re 
Wm,laYK j, tl;=jla u;h' 
 

Weak entities typically represent 

dependent parts or components of a 

stronger entity. 
ÿ¾j, N+;d¾; idudkHfhka Yla;su;a 
N+;d¾;hl hefmk fldgia fyda ixrpl 
ksfhdackh lrhs' 
 

Weak entities are usually displayed with a 

double rectangle in ER diagrams. 

ÿ¾j, N+;d¾; idudkHfhka ER igyka j, 
oaú;aj iDcqfldaKdi% u.ska fmkajkq ,efí 
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Partial Keys 

 

A partial key in a weak entity is an attribute 

or a set of attributes that uniquely identifies 

an entity within the context of its related 

strong entity. 
ÿ¾j, N+;d¾;hl wdxYsl h;=rla hkq thg 
wod, Yla;su;a N+;d¾; ikao¾Nh ;=< tu 
ÿ¾j, N+;d¾;h wkkH f,i y÷kd .kakd 
Wm,laIKhla fyda Wm,laIK iuQyhls' 
 

Unlike a primary key in a strong entity, a 

partial key alone cannot uniquely identify a 

weak entity across the entire database 

because weak entities depend on strong 

entities for their identification. 
Yla;su;a N+;d¾;hl m%d:ñl h;=rla fuka 
fkdj" wdxYsl h;=rlg muKla iïmQ¾K o;a; 
iuqodh yryd ÿ¾j, N+;d¾;h wkkH f,i 
y÷kd.; fkdyel" ukao ÿ¾j, N+;d¾; 
tAjdf.a y÷kd.ekSu i|yd Yla;su;a N+;d¾; 
u; r|d mj;sk neúks' 
 

The partial key is combined with the 

primary key of the associated strong entity 

to create a composite key, which uniquely 

identifies the weak entity. 
ÿ¾j, jia;=j wkkH f,i y÷kd.ekSu ioyd 
tys wdxYsl h;=r wdod, Yla;su;a N+;d¾;fha 
m%d:ñl h;=r iuÕ iïnkaO lr ixhqla; 
h;=rla ks¾udKh lr.kS' 
 

A partial key is represented by a dotted line 

as the underline of the attribute. 
wdxYsl h;=rla Wm,laIKfha há bß f,i ;s;a 
fraLdjlska ksrEmKh flfra' 
 

 

 

 

 

Example: 

Consider a Library System: 
mqia;ld, moaO;shla i,ld n,kak( 
 

Weak Entity: LibraryCard 

Strong Entity: LibraryMember 

 

A library card cannot exist without being 

associated with a library member. 
mqia;ld, idudðlfhl= iuÕ iïnkaO fkdù 
mqia;ld, ldâm;la mej;sh fkdyel' 
 

The card might be identified by a 

combination of the MemberID and 

CardNumber. 

MemberID iy CardNumber tl;=jlska 
ldâm; y÷kd.; yelsh' 
 

 

 

 
 
 
 
 
 
 
Partial key – CardNumber 

Primary key – MemberID 

 

Combined key  

MemberID + CardNumber 
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Strong Relationships 

 

A strong relationship, also known as a 

regular relationship, connects strong 

entities or a combination of strong and 

weak entities. 
Yla;su;a iïnkaO;djhla ^idudkH 
iïnkaO;djhla& Yla;su;a N+;d¾; folla 
fyda Yla;su;a iy ÿ¾j, N+;d¾; foll 
tl;=jla iïnkaO lrhs' 
 
It does not include any ownership or 

existential dependency between the 

related entities. (Existence of one entity 

does not depend on the other) 
thg wod< N+;d¾; w;r lsisÿ ysñldß;ajhla 
fyda r|dmeje;aula ke;' ^tla N+;d¾;hl 
meje;au wfkl u; r|d mej;Sula fyda tla 
N+;d¾;hlg wfkla N+;d¾;h whs;s ùula 
fkdmj;S'& 
 

Represented using a single diamond in 

EERD. 

EERD ys ;ks Èhuka;shla Ndú;fhka 
ksrEmKh flfra' 
 

 

Example: 

The existence of a department doesn't 

depend on having employees, and vice 

versa. 
fomd¾;fïka;=jl meje;au r|d mj;skafka 
fiajlhska isàu u; fkdfõ' fiajlhdf.a 
meje;au r|d mj;skafka fomd¾;fïka;=jla 
;sîu u; fkdfõ' 
 

 

 

 

 

Weak Relationships 

 

A weak relationship exists when a weak 

entity is connected to a strong entity, and 

there is ownership or existential 

dependence. (Existence of the weak entity 

depends on the strong entity) 
ÿ¾j, N+;d¾;hla Yla;su;a N+;d¾;hlg 
iïnkaO jQ úg ÿ¾j, iïnkaO;djhla 
ks¾udKh jk w;r tys§ ysñldß;ajhla fyda 
r|dmej;Sula ;sfí' ^ÿ¾j, N+;d¾;fha 
meje;au Yla;su;a N+;d¾;h u; r|d 
mej;Sula fyda ÿ¾j, N+;d¾;h wfkla 
N+;d¾;hg whs;s ùula mj;S'& 
 

Connection between two strong entities 

cannot ever be a weak relationship. 
Yla;su;a N+;d¾; folla w;r iïnkaO;djh 
lsisúfgl ÿ¾j, iïnkaO;djhla úh 
fkdyel' 
 

Represented using a double diamond in 

EERD. 

EERD ys oaú;aj Èhuka;shla Ndú;fhka 
ksrEmKh flfra' 
 

 

Example: 

An order cannot exist without being 

associated with a customer. 
mdßfNda.slfhl= iuÕ iïnkaO fkdù 
weKjqula mej;sh fkdyel 
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Partial Participation 
w¾O jYfhka iyNd.S;ajh 
 

Every instance of the entity is not required 

to participate in a relationship. 
N+;d¾;fha iEu wjia:djlau 
iïnkaO;djhlg iyNd.S ùug wjYH fkdfõ' 
 

Partial participation is represented by a 

single line connecting the entity to the 

relationship. 
wdxYsl iyNd.S;ajh iïnkaO;djhg 
N+;d¾;h iïnkaO lrk ;ks fraLdjlska 
ksrEmKh flfra' 
 

Most of the relationships are of partial 

participation unless told otherwise. 
fjk;a wdldrhla hehs i|yka jqjfyd;a ñi 
fndfyda in|;d w¾O iyNd.S;ajhlska hqla; 
fõ' 
 
 

Total Participation 
mQ¾K jYfhka iyNd.S;ajh 
(Also Known as Existence Dependency) 

 

Every instance of an entity must participate 

in the relationship.  
N+;d¾;hl iEu wjia:djlau iïnkaO;djhg 
iyNd.S úh hq;=h' 
 

This concept can be applied to both strong 

and weak entities. 
fuu ixl,amh Yla;su;a iy ÿ¾j, N+;d¾; 
folu i|yd fhÈh yelsh' 
 

Represented as follows: 
my; wdldrhg ksfhdackh flfra' 
 
 

 

Total Participation in Weak Entities 
ÿ¾j, N+;d¾; j, w¾O iyNd.S;ajh 

 

An entity "Room" might be a weak entity 

dependent on a "Building" entity. 

Room hkq Building N+;d¾;h u; hefmk 
ÿ¾j, N+;d¾;hla úh yelsh' 
 

Every room must be part of a building, so 

there's total participation of "Room" in the 

"Located In" relationship with "Building." 
iEu ldurhlau f.dvke.s,a,l fldgila úh 
hq;=h" tneúka Building iuÕ Located In 
iïnkaO;djfhys Room mQ¾K iyNd.S;ajh 
olajhs 
 

 
 
 
 
 

 

 

Total Participation in Strong Entities 
Yla;su;a N+;d¾; j, w¾O iyNd.S;ajh 
 

In a university system, if every student must 

enroll in at least one course, then the 

"Student" entity (a strong entity) would 

have total participation in the "Enrolled In" 

relationship with "Course." 
úYaj úoHd, moaO;shla ;=<" iEu YsIHfhl=u 
wju jYfhka tla mdGud,djlg we;=<;a úh 
hq;= kï" Student N+;d¾;h ^Yla;su;a 
N+;d¾;hla& Course iuÕ Enrolled In 
iïnkaO;djfha iïmQ¾K iyNd.S;ajh olajhs' 
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EER diagrams include additional modeling 

concepts to better represent complex real-

world scenarios, such as inheritance, 

specialization, and generalization. 

EER rEmigyka j,g ;:H-f,dal wjia:d 
jvd;a fyd¢ka ksrEmKh lsÍug Wreuh" 
úfYaISlrKh iy idudkHlrKh jeks 
ixlS¾K wu;r wdlD;s ks¾udK ixl,am 
we;=<;a fõ' 
 
 
Generalization 
idudkHlrKh 

 

Generalization is the process of extracting 

common properties from multiple entities 

to create a more general entity. 
idudkHlrKh hkq jvd;a fmdÿ N+;d¾;hla 
ks¾udKh lsÍu i|yd N+;d¾; lsysmhlska 
fmdÿ Wm,laYK Wlyd .ekSfï l%shdj,shhs' 
 

Useful when different entities share 

common attributes or behavior, and there's 

a need to eliminate redundancy. 
úúO N+;d¾; j,g fmdÿ Wm,laYK fyda 
yeisÍï mj;sk úg m%fhdackj;a jk w;r 
w;sßla; o;a; bj;a lsÍug wjYH fõ' 
 

Represented as an inverted triangle 

connecting the generalized entity with the 

specific entities. 
idudkHlrKh lrk ,o N+;d¾;h úfYaIs; 
N+;d¾; iuÕ iïnkaO l, Wvq hál=re 
;%sfldaKhla f,i ksrEmKh flfra' 
 

Generalization aims to encapsulate 

common attributes. 
idudkHlrKh fmdÿ Wm,laYK 
encapsulate lsÍu i|yd Ndú;d lrhs' 

Example: 

 

Suppose you have two entities, "car" and " 
bike". Both have attributes like "make," 

"model," and "year." 

Tng car iy bike f,i N+;d¾; folla we;ehs 
is;kak' tAjd folgu make, model iy year 
jeks Wm,laYK we;' 
 
 

 
 
 

 

 

 

 

 

 

You can generalize them into a more 

general entity called "Vehicle," which 

encapsulates the common attributes. 
Tng tAjd —jdyk— f,i ye¢kafjk jvd;a 
idudkH N+;d¾:hlg idudkHlrKh l< 
yelsh' th fmdÿ Wm,laYK encapsulate 
lrhs' 
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Specialization 
úfYaISlrKh 

 

Specialization is the opposite of 

generalization. 
úfYaISlrKh hkq idudkHlrKfha 
m%;súreoaOhhs' 
 

It's the process of creating new entities 

from an existing entity based on some 

distinguishing characteristics. 
tkï" hï iqúfYaIS Wm,laIK u; mokïj 
mj;sk N+;d¾;hlska kj N+;d¾; ks¾udKh 
lsÍfï l%shdj,shhs' 
 

Ideal when an entity can be divided into 

more specific categories, each having 

unique attributes or relationships. 
tla tla úfYaI Wm,laYK fyda iïnkaO;d 
we;s úg N+;d¾;hla jvd;a l=vd ldKavj,g 
fn§u i|yd jvd;a iqÿiqh' 
 

Typically represented as a triangle 

connecting the higher-level entity with the 

specialized ones. 
idudkHfhka by< uÜgfï N+;d¾;h úfYaIs; 
N+;d¾; iuÕ iïnkaO lsÍu ;%sfldaKhla f,i 
olajhs' 
 

Specialization intends to highlight unique 

characteristics. 
úfYaISlrKh u.ska wdfõ‚l ,laIK biau;= 
lsÍug woyia lrhs' 
 

 

Example: 

 

You have an entity "Employee," and you 

want to specialize it into "Manager" and 

"Technician," based on their roles. 

Tng Employee N+;d¾;hla we;s w;r" Tng 
th Tjqkaf.a N+ñldjka u; mokïj Manager 
iy Technician f,i úfYaISlrKh lsÍug 
wjYH fõ' 
 

 

 

 

 

 

 

 

Here, the specialized entities may have 

attributes unique to them, such as 

"qualifications" for managers and "skills" 

for technicians. 
fuys§" úfYaIs; N+;d¾; w;r l<ukdlrejka 
i|yd qualifications iy ld¾ñl Ys,amSka 
i|yd skills jeks tAjdg wkkH jQ Wm,laYK 
;sìh yel' 
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Inheritance 

 

Sub-entities in a hierarchy can inherit 

attributes and relationships from their 

parent entities. 

OQrdj,shl Wm N+;d¾; j,g tAjdf.a  parent 
N+;d¾;j, .=Kdx. iy iïnkaO;d Wreu úh 
yel' 
 

This is similar to the concept of inheritance 

in object-oriented programming. 

fuh jia;= keUqre l%uf,aLk j, inheritance 
hk ixl,amhg iudkh' 
 

Example: 

A "Car" entity inherits attributes like "Make" 

and "Model" from its parent "Vehicle" 

entity. 

"Car" hk N+;d¾;hla tys parent N+;d¾;h 
jk "Vehicle" u.ska "Make" iy "Model" jeks 
.=Kdx. Wreu lr .kS' 
 

Why use EER diagrams? 

EER rEm igyka Ndú;d lrkafka wehs@ 
 

More Expressive Power 

EER diagrams allow more complex data 

structures and relationships to be modeled 

compared to basic ER diagrams. 

EER rEm igyka uQ,sl ER igyka j,g 
idfmalaIj jvd;a ixlS¾K o;a; jHqyhka iy 
iïnkaO;d wdlD;s.; lsÍug bv i,ihs' 
 

Hierarchical Representation 

The specialization and generalization 

features make it easier to model 

hierarchical data. 
úfYaISlrKh iy idudkHlrK úfYaIdx. 
OQrdj,s o;a; wdlD;slrKh myiq lrhs' 
 

Better Abstraction 

The additional constructs help in 

abstracting real-world scenarios more 

effectively, making it suitable for designing 

complex databases. 
ixlS¾K o;a; iuqodhka ie,iqï lsÍu i|yd 
th fhda.H lrñka ienE f,dalfha wjia:d 
jvd;a M,odhs f,i idrdxY lsÍug wu;r 
ixj¾Ok WmldÍ fõ' 

The terms "subclass" and "superclass" 

relate to the concepts of generalization and 

specialization. 
Wm mx;sh iy iqmsß mx;sh hk mo 
idudkHlrKh iy úfYaISlrKh ms<sn| 
ixl,amj,g iïnkaO fõ' 
 

Subclass 
Wm mx;sh 

 

A subclass is a specialized entity that 

inherits attributes and relationships from a 

more general entity. 
Wm mx;shla hkq jvd;a fmdÿ N+;d¾;hlska 
.=Kdx. iy iïnkaO;d Wreu lr .kakd 
úfYaIs; N+;d¾;hls' 
 

It represents the derived class. 
th jHq;amkak mka;sh ksfhdackh lrhs' 
 
Superclass 
iqmsß mx;sh 

A superclass is a more general entity that 

encapsulates the common attributes and 

relationships shared by its subclasses. It 

represents the base class in a hierarchy. 
iqmsß mka;shla hkq tys Wmmx;Ska úiska 
fnod.kakd fmdÿ Wm,laYK iy iïnkaO;d 
leá lr.;a jvd;a idudkH N+;d¾;hls' th 
OQrdj,shl uQ,sl mka;sh ksfhdackh lrhs' 
 

 
Summary 
 

Feature EER ER 

Entities ✓ ✓ 

Relationships ✓ ✓ 

Attributes ✓ ✓ 

Primary Keys ✓ ✓ 

Cardinality Constraints ✓ ✓ 

Weak Entities ✓ ✓ 

Specialization ✓ ✕ 

Generalization ✓ ✕ 

Inheritance ✓ ✕ 

Subclasses ✓ ✕ 

Superclasses ✓ ✕ 
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Mapping Entity Relationship Diagrams 

into Relational Database Tables 
N+;d¾; iïnkaO;d rEm igyka iïnkaê; 
o;a; iuqod j.= njg yerùu 
 

Relational schema 
iïnkaO;d mámdáh 
 

Is a blueprint that represents the structure 

of a relational database derived from the ER 

model. 

ER wdlD;sfhka ,nd.;a iïnkaO;d o;a; 
iuqodhl jHqyh ksfhdackh lrk ie,eiauls' 
 

It describes how the entities, attributes, and 

relationships from an ER diagram are 

transformed into tables. 

th ER rEm igyklska we;s N+;d¾;" 
Wm,laIK iy iïnkaO;d j.= njg 
mßj¾;kh jk wdldrh úia;r lrhs' 
 

Ex. 
Student (StudentID, Name, Age) 
 

 

 

 

 

 

Relational instances 
iïnkaOl wjia:d 
 

A relational instance represents the current 

state of the data in a table, containing all 

the records (tuples) in that table at a given 

point in time. 
iïnkaOl wjia:djla uÕska ld,fha ,nd § 
we;s hï wjia:djl j.=fõ we;s ish¨u fma<s 
wvx.= lrñka tys we;s o;a;j, j;auka 
;;a;ajh ksfhdackh lrhs' 
 
Each row in a relational instance is a tuple, 

representing a unique record, and each 

column represents an attribute of the table. 

iïnkaOl wjia:djl iEu fma<shlau gm,a 
tlla jk w;r" th wkkH frfldavhla 
ksfhdackh lrhs" iy iEu ;Srejlau j.=fõ 
Wm,laIKhla ksfhdackh lrhs'  

In the process of designing a database, 

Entity-Relationship Diagrams (ERDs) are 

converted into relational database tables as 

follows. 
o;a; iuqodhla ie,iqï lsÍfï l%shdj,sfha§" 
N+;d¾;-iïnkaO;d rEm igyka (ERDs) 
iïnkaê; o;a; iuqod j.= njg my; mßÈ 
mßj¾;kh flfra' 
 

• System is converted into the Database. 
moaO;sh o;a; iuqodh njg mßj¾;kh 
fõ' 

 

• Entities are converted into Tables. 
N+;d¾; j.= njg mßj¾;kh fõ' 

 

• Attributes are converted into Columns. 
Wm,laYK ;Sre njg mßj¾;kh fõ' 

 

• Relationships are converted into keys. 
iïnkaO;d h;=re njg mßj¾;kh fõ' 

 

Apart from this, when modeling using SQL, 

Data types and Constraints are applied to 

each column of the table. 

óg wu;rj SQL u.ska ks¾udKh lsÍfï§ 
j.=fõ iEu ;Srejlgu o;a; j¾. iy 
iïndOl fhdokq ,efí' 
 
 
Mapping entities into tables 
N+;d¾; j.= njg yerùu 
 

Each entity in an ERD is represented as a 

database table in a database. 

ERD tll we;s iEu N+;d¾;hlau o;a; 
iuqodhl o;a; iuqod j.=jla f,i ksrEmKh 
flfra' 
 

 

 

 

 

Student 
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Mapping key attributes 
h;=re Wm,laYK is;shï.; lsÍu 
 
 
 

 

 

 

 

 

 

Key attribute is e also represented as a 

simple column in a table but underlined.  
h;=re Wm,laIKo j.=jl ir, ;Srejla f,i 
ksrEmKh jk kuq;a tAjdg háka brla w¢kq 
,efí' 
 

Key attribute, when represented in a 

database table is known as the primary key 

of the table. 
h;=re Wm,laYKh" o;a; iuqod j.=jl 
ksrEmKh jk úg j.=fõ m%d:ñl h;=r f,i 
ye¢kafõ' 
 

student_table 

NIC … ... 

   

   

 

 

NOTE 

Every table in a database must have a 

primary key or a key attribute to uniquely 

identify each record. 
o;a; iuqodhl we;s iEu j.=jlgu tla tla 
jd¾;dj wkkH f,i y÷kd .ekSug m%d:ñl 
h;=rla ;sìh hq;=h' 
 

The primary key ensures that no two rows 

(records) in the table have the same value 

in that key column, making each record 

distinct.  
m%d:ñl h;=r j.=fõ we;s fma<s folla ^jd¾;d& 
tu h;=re ;Srefõ tlu w.hla fkdue;s nj 
iy;sl lrhs" tuÕska iEu jd¾;djlau fjkia 
fõ' 
 

Mapping attributes into columns 
Wm,laYK j.=fõ ;Sre njg is;shï.; lsÍu 
 

Mapping common attributes 
fmdÿ Wm,laYK is;shï.; lsÍu 
 

 

 

 

 

 

 

 

1. Simple attributes 
ir, Wm,laIK 
 

2. Single valued attributes 
;ks w.hla iys; Wm,laIK 
 

3. Stored attributes 
.nvd l< Wm,laIK 
 

4. Non key attributes 
h;=re fkdjk Wm,laIK 
 

5. Key attributes 
h;=re Wm,laIK 
 

Each of these attributes are represented as 

a simple column in a table. 
fuu iEu Wm,laYKhlau j.=jl ir, 
;Srejla f,i ksrEmKh flfra' 
 

Student_table 

NIC DOB gender 
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Mapping composite attributes 
ixhqla; Wm,laYK is;shï.; lsÍu 
 

 

 

 

 

 

 

 

 

 

 

 

 

When mapping to a database table, each 

component of the composite attribute 

becomes a separate column. 
o;a; iuqod j.=jlg is;shï.; lsÍfï§" 
ixhqla; Wm,laIKfha tla tla ixrpl fjku 
;Srejla njg m;afõ' 
 
The composite attribute itself does not 

become a column in the table—only the 

individual parts are represented. 
ixhqla; Wm,laIKh j.=fõ ;Srejla njg m;a 
fkdfõ ^-& tla tla fldgia muKla ksfhdackh 
fõ' 
 

student_table 

NIC FN MN LN 

    

    

 

Mapping derived attributes 
jHq;amkak l, Wm,laYK is;shï.; lsÍu 
 

Derived attributes are usually not stored: 

Instead of storing derived values in the 

table, they are computed when needed.  
jHq;amkak Wm,laYK idudkHfhka .nvd 
fkdfõ( j.=fõ jHq;amkak w.hka .nvd lsÍu 
fjkqjg" wjYH úg tAjd .Kkh flfra' 
  
Example: 

Age can be derived from the DateOfBirth 

attribute, so Age is not stored directly in the 

database. 

WmkaÈkh (DateOfBirth) hk .=Kdx.fhka 
jhi (Age) jHq;amkak l< yel" tneúka jhi 
iDcqju o;a; .nvdfõ .nvd fkdfõ' 
 
 
Mapping multivalued attributes 
w.hka lsysmhla iys; Wm,laIK is;shï.; 
lsÍu 

 

 

 

 

 

 

 

 

 

Multivalued attributes require a new table. 

Each value of the multivalued attribute is 

stored as a separate row in this table. 
w.hka lsysmhla iys; Wm,laIK i|yd kj 
j.=jla wjYH fõ' w.hka lsysmhla iys; 
Wm,laIKfha iEu w.hlau fuu j.=fõ 
fjku fma<shla f,i .nvd lr we;' 
 
The new table will contain a foreign key 

linking back to the original entity and a 

column for the multivalued attribute. 
kj j.=fõ uq,a j.=j fj; wdmiq iïnkaO 
lrk wd.ka;=l h;=rla iy w.hka lsysmhla 
iys; Wm,laIKh i|yd ;Srejla wvx.= fõ' 
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The new table’s primary key is usually a 

combination of the foreign key (NIC) and 

the multivalued attribute (PhoneNo) 
kj j.=fõ m%d:ñl h;=r idudkHfhka 
wd.ka;=l h;=rl (NIC) iy w.hka lsysmhla 
iys; Wm,laIKfha (PhoneNo) tl;=jls' 
 
Never store multivalued attributes as 

comma-separated lists in a single column, 

as this violates database normalization 

rules. 
w.hka lsysmhla iys; Wm,laIK ;ks ;Srejl 
fldudfjka fjka l< ,ehsia;= o;a; iuqodh 
idudkHlrKh lsÍfï kS;s W,a,x>kh lrk 
neúka tfia .nvd l< fkdyel ' 
 
We can't use multiple columns in the same 

table for multivalued attributes because it 

violates normalization principles, leads to 

data redundancy, complicates queries, and 

does not scale efficiently. 
idudkHlrK uQ,O¾u W,a,x>Kh lrk 
ksid;a" o;a; w;sßla;hg uÕ fmkajk ksid;a" 
úuiqï ixlS¾K lrk ksid;a" iy ld¾hlaIuj 
mßudKh fkdflfrk ksid;a" w.hka lsysmhla 
iys; Wm,laIK i|yd tlu j.=fõ ;Sre 
lsysmhla Ndú; l< fkdyel' 
 

 

 Student 

NIC Name DOB 

   

   

   

 
 Contact 

NIC PhoneNo 

  

  

  

 

 

Mapping relationships into tables 
iïnkaO;d j.= njg yerùu 
 

Mapping binary relationships 
oaúuh iïnkaO;d j.= njg yerùu 
 

When mapping binary relationships 

(relationships between two entities) from 

an ER diagram to a database, the approach 

depends on the cardinality of the 

relationship (one-to-one, one-to-many, or 

many-to-many). 

ER rEm igykl isg o;a; iuqodhla olajd 
oaúuh iïnkaO;d is;shï.; lsÍfï§" th r|d 
mj;skafka iïnkaO;djh ^ tAl tAl, tAl nyq 
fyda nyq nyq & u; h' 
 

 

1. One to one relationship 
tlg tl iïnkaO;d j.= njg yerùu 
 
 
 
 
 

 

 

 

 

 

 

Create two separate tables for each entity. 
tla tla N+;d¾;h i|yd fjk fjku j.= 
folla idokak' 
 
Represent attributes of each using separate 

columns. 
fjk fjku ;Sre Ndú;d lrñka tla tla 
Wm,laYK ksrEmKh lrkak' 
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Method 1: 

 

Primary key of any table can be 

interchanged as the foreign key of the 

other table to make the connection. 
´kEu j.=jl m%d:ñl h;=r iïnkaO;djh 
we;s lsÍu i|yd wfkla j.=fõ wd.ka;=l h;=r 
f,i yqjudre lr .; yel' 
 
Man(MNIC,name,DOB) 
 
Woman(WNIC,name,DOB,MNIC) 
 

Man 

MNIC name DOB 

   

   

   

 
 

Woman 

WNIC name DOB MNIC 

    

    

    

 
 
 
Man(MNIC,name,DOB,WNIC) 
Woman(WNIC,name,DOB) 
 

Man 

MNIC name DOB WNIC 

    

    

    

 

Woman 

WNIC name DOB 

   

   

   

 

 

 

Method 2: 
 

A separate relationship table can be 

created by using both primary keys of the 

table as a foreign key. 
j.= foflau m%d:ñl h;=re folu wd.ka;=l 
h;=re f,i Ndú;d lrñka fjku iïnkaO;d 
j.=jla iEÈh yel' 
 
Man(MNIC,name,DOB) 
 
Marriage(MNIC,WNIC) 
 
Woman(WNIC,name,DOB) 
 

    Man 

MNIC name DOB 

   

   

   

 

    Marriage 

MNIC WNIC 

  

  

  

 

 

    Woman 

WNIC name DOB 
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2. One to many relationship 
tAl nyq iïnkaO;d j.= njg yerùu 
 
 
 
 

 

 
 
 
 
 
 

Create two separate tables for each entity. 
tla tla N+;d¾;h i|yd fjk fjku j.= 
folla idokak' 
 

Represent attributes of each using separate 

columns. 
fjk fjku ;Sre Ndú;d lrñka tla tla 
Wm,laYK ksrEmKh lrkak' 
 
 

Method 1: 
 
Primary key of the "one" side table should 

be transferred to the "many" sides table. 

The other way is not possible to avoid 

horizontal data duplication. 
—tAl— j.=fõ m%d:ñl h;=r —nyq— j.=j fj; 
wd.ka;=l h;=rla fia udre l< hq;=h' wfkla 
w;g yqjudrej isÿlsÍfuka ;sria w;g o;a; 
wkqmsgm;aùu je<elaúh fkdyel' 
 
Man(NIC,name,address) 
Vehicle(chasis,make,model,year,NIC) 

 

Man 

NIC name address 

   

   

   

 

Vehicle 

Chasis make model year NIC 

     

     

     

Method 2: 
 

A separate relationship table can be 

created by using both primary keys of the 

two tables as foreign keys. 
j.= fofla m%d:ñl h;=re folu wd.ka;=l 
h;=re f,i Ndú; lsÍfuka fjku iïnkaO;d 
j.=jla iEÈh yel' 
 
Man(NIC,name,address) 
 
Purchase(NIC,chasis) 
 
vehicle(chasis,make,model,year) 
 
 

 Man 

NIC name address 

   

   

   

 

  Purchase 

NIC Chasis 

  

  

  

 

 

         Vehicle 

Chasis make model year 
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3. Many to many relationship 
nyq nyq iïnkaO;d j.= njg yerùu 
 

 
 

 

 

 

 

 

 

 

Create two separate tables for each entity. 
tla tla N+;d¾;h i|yd fjk fjku j.= 
folla idokak' 
Represent attributes of each using separate 

columns. 
fjk fjku ;Sre Ndú;d lrñka tla tla 
Wm,laYK ksrEmKh lrkak' 
 

A separate relationship table can be 

created by using both primary keys of the 

two tables as foreign keys. 
j.= fofla m%d:ñl h;=re folu wd.ka;=l 
h;=re f,i Ndú; lsÍfuka fjku iïnkaO;d 
j.=jla iEÈh yel' 
 

This avoids data duplication. 
fuu.ska o;a; wkqmsgm;a ùu j<lajhs' 
 
Student(StudentID,name,address) 
StudentSubject(StudentID,SubID) 
subject(SubID,name,content) 
 

          Student 

StudentID name address 

   

   

 

          StudentSubject 

StudentID SubID 

  

  

 

          Subject 

SubID name content 

   

   
 

Mapping unary relationships 
tAlSh iïnkaO;d j.= njg yerùu 
 

1. One to one relationship 
tlg tl iïnkaO;d j.= njg yerùu 
 

 

 

 

 

 

 

 

 

 

 

Create the entity table with all the instances 

of the entity and their attributes. Add a self-

referencing foreign key into the same table 

to represent the relationship. 
N+:d¾;fha ish¨u wjia:d iy tAjdfha .=Kdx. 
iuÕ N+:d¾; j.=j idokak' iïnkaO;djh 
ksfhdackh lsÍu i|yd iajhx-fhduq iys; 
wd.ka;=l h;=rla tu j.=jgu tla lrkak' 
 

The foreign key column can have NULL 

values for records that do not have a 

corresponding related record. 
wd.ka;=l h;=re ;Srejg wod< jd¾;djla 
fkdue;s jd¾;d i|yd (NULL) w.hka ;sìh 
yel' 
 
In an Employee table, with a one-to-one 

unary relationship, each employee can 

have a mentor who is also an employee, 

represented by adding a MentorID foreign 

key that references the EmployeeID of their 

mentor within the same table. 
fiajl j.=jla ;=<" tla tla fiajlhdg tlu 
j.=j ;=< ;u WmfoaYlhdf.a fiajl 
ye÷kqïm; (EID) fhduq lrk ^ MentorID& 
úfoaYSh h;=rla tla lsÍfuka ksfhdackh jk 
fiajlfhl= jk WmfoaYlfhl= isáh yel' 
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2. One to many relationship 
tAl nyq iïnkaO;d j.= njg yerùu 
 

Create the entity table with all the instances 

of the entity and their attributes.  
N+:d¾;fha ish¨u wjia:d iy tAjdfha .=Kdx. 
iuÕ N+:d¾; j.=j idokak' 
 
Add a self-referencing foreign key which 

allows multiple instances into the same 

table to represent the relationship. 
iïnkaO;djh ksrEmkh lsÍug tlu j.=fjys 
wjia:d lsysmhlg bv fok iajhx-fhduq iys; 
wd.ka;=l h;=rla tla lrkak'  
 

 

 

 

 

 

 

 

 

 

 

 

 

For both 1:1 and 1:m 

 

 
 
 
EID Name Address MentorID 

1 Akon St. 1 Null 

2 Bkon St. 2 1 

3 Ckon St. 3 4 

4 Dkon St. 4 Null 

5 Ekon St. 5 1 

 

 

 

 

 

3. Many to many relationship 
nyq nyq iïnkaO;d j.= njg yerùu 
 

Create the entity table with all the instances 

of the entity and their attributes. 
N+:d¾;fha ish¨u wjia:d iy tAjdfha .=Kdx. 
iuÕ N+:d¾; j.=j idokak' 
 

Create a separate junction table apart from 

the entity table containing two columns 

with the primary key of the entity. It also 

forms a composite primary key for the 

junction table. 
iïnkaO;d ksrEmKh i|yd N+;d¾;fha 
m%d:ñl h;=r wd.ka;=l h;=r f,i ;Sre 
follg fhdod.;a fjku j.=jla idokak' 
th iïnkaO;d j.=j i|yd ixhqla; m%d:ñl 
h;=rla o idohs' 
 

 

 

 

 

 

 

 

 

 

Employee 

EID Name Address 

1 Akon St. 1 

2 Bkon St. 2 

3 Ckon St. 3 

4 Dkon St. 4 

5 Ekon St. 5 

 

 

ManagingTable 

EID ManagerID 

1 3 

2 3 

3 4 

4 5 

5 1 
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Mapping ternary relationships 
;D;Sh iïnkaO;d j.= njg yerùu 
 

Create a new table. This table represents 

the ternary relationship. 
kj j.=jla idokak' fuu j.=j ksfhdackh 
lrkafka iïnkaO;djhhs'  
 

Include the primary keys from each of the 

three related entity tables as foreign keys in 

this new table. 
N+;d¾; j,g wod< j.= ;=fkka m%d:ñl h;=re 
f.k fuu kj j.=fõ wd.ka;=l h;=re f,i 
we;=<;a lrkak' 
 
If the ternary relationship has any 

descriptive attributes, also add them as 

columns in this table. 
;%s;aj iïnkaO;djhg hï úia;rd;aul 
Wm,laYK ;sfí kï" tAjdo fuu j.=fõ ;Sre 
f,i tla lrkak' 
 

Often, the composite of the three foreign 

keys will be used as the primary key of this 

table. 
fndfyda úg" fuu j.=fõ m%d:ñl h;=r f,i 
wd.ka;=l h;=re ;=fka ixhqla;h Ndú;d lrkq 
,efí' 
 

 

 

 

    Teacher 

TID xxx xxx xxx 

    

    

    

 

 

    Student 

NIC xxx xxx xxx 

    

    

    

 

 

    Subject 

SID xxx xxx xxx 

    

    

    

 

 

      Relationship 

TID SID NIC DescriptiveAttr 
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Mapping relationship attributes 

(descriptive attributes) into tables 
iïnkaO;d Wm,laYK ^úia;rd;aul 
Wm,laYK& j.= njg 
 
 
Binary One-to-One Relationships 
oaúuh tlg tl iïnkaO;d 
 

Here, descriptive attributes can be added in 

either tables, or even in a separate table 

linked via foreign keys. 
fuys§" úia;rd;aul Wm,laYK tla tla 
N+:d¾; j.= j,g fyda wd.ka;=l h;=re yryd 
iïnkaO lr we;s iïnkaO;d j.=jg fhÈh 
yel' 
 

 

 

 

 

 

 

 

 

 

 

 

 

Method 1: 

 

Man 

MNIC name 

  

  

  
 

Woman 

WNIC name MNIC MDate 

    

    

    

 

 

 

 

 

 

Method 2: 

 

Man 

MNIC name WNIC MDate 

    

    

    

 

Woman 

WNIC name 

  

  

  

 

 

Method 3:  

 

   Man 

MNIC name 

  

  

  

 

          Marriage 

MNIC WNIC MDate 

   

   

   

 

  Woman 

WNIC name 
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Binary One-to-Many Relationships 
oaúuh tAl nyq iïnkaO;d 
 

Here, descriptive attributes should be 

added to the 'many' sides table or even in 

the separate table linked via foreign keys.. 
fuys§" znyqz j.=jg fyda wd.ka;=l h;=re 
yryd iïnkaO lr we;s iïnkaO;d j.=jg 
úia;rd;aul Wm,laYKh tl;= l< hq;=h' 
 

 

 

 

 

 

 

 

 

 

 

 

Method 1: 

 

Man 

NIC name address 

   

 

Vehicle 

Chasis model year NIC Date 

     

 

 

Method 2: 

 

         Man 

NIC name address 

   

 

        Purchase 

NIC Chasis Date 

   

 

        Vehicle 

Chasis model year 

   

 

Binary Many-to-Many Relationships 
oaúuh nyq nyq iïnkaO;d 
 

 

 

 

 

 

 

 

 

 

 

 

Here, descriptive attributes can be added 

to the relationship table to provide 

additional information about the 

relationship.  
fuys§" iïnkaO;djh ms<sn| wu;r f;dr;=re 
iemhSu i|yd iïnkaO;d j.=jg úia;rd;aul 
Wm,laYK fh§u isÿ l< yel' 
 

 

          Student 

StudentID name address 

   

   

 

          StudentSubject 

StudentID SubID Marks 

   

   

 

          Subject 

SubID name content 
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Unary Relationships 
tAlSh iïnkaO;d 
 
In a unary relationship, one to one and one 

to many, a descriptive attribute can be 

added directly to the table as a separate 

column. 
tAl tAl iy tAl nyq tAlSh iïnkaO;djhl§" 
úia;rd;aul Wm,laYKhla fjku ;Srejla 
f,i j.=jg fl,skau tl;= l< yel' 
 

 

 

 

 

 

 

 

 

 

EID Name MentorID Sdate 

1 Akon Null Null 

2 Bkon 1 04/23 

3 Ckon 4 05/30 

4 Dkon Null Null 

5 Ekon 1 06/09 

 

 

In many to many, they should be added to 

the separate junction table containing two 

columns with the primary key of the entity.  
nyq nyq iïnkaO;djhl§ tAjd N+;d¾;fha 
m%d:ñl h;=r iys; ;Sre folla wvx.=ù 
iEfok iïnkaO;d j.=jg tla l< hq;=h' 
 

EID Name 

1 Akon 

2 Bkon 

3 Ckon 

4 Dkon 

5 Ekon 

 

EID MentorID Sdate 

2 1 04/23 

3 4 05/30 

5 1 06/09 

 

Ternary Relationships 
;D;Sh iïnkaO;d 
 

Here, the descriptive attributes are 

included in the separate linking table 

containing foreign keys to each 

participating entity table.  
fuys§" iyNd.S jk tla tla N+:d¾; j.=j 
i|yd wd.ka;=l h;=re wvx.= lr iEfok 
iïnkaO;d j.=fjys úia;rd;aul Wm,laYK 
we;=<;a lrhs' 
 

Example: 

In a relationship between 'Suppliers', 

'Products', and 'Stores', the relationship 

table include attributes like 'DeliveryDate'. 
ziemhqïlrejkaz" zksIamdokz iy zfj<|ie,az 
w;r iïnkaO;djhl§" iïnkaO;d j.=fõ 
DeliveryDate jeks Wm,laYK we;=<;a lrhs' 
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Different Types of keys 
úúO j¾.fha h;=re 
 
Candidate Key  
wfmalaIl h;=r 
 

A column or a set of columns that can 

uniquely identify a record.  
jd¾;djla wkkHj y÷kd.; yels ;Srejla 
fyda ;Sre lÜg,hla'  
 
A table can have multiple candidate keys, 

but only one is selected as the primary key. 
j.=jlg wfmalaIl h;=re lsysmhla ;sìh yels 
kuq;a m%d:ñl h;=r f,i f;dard.kq ,nkafka 
tlla mu‚' 
 

Example:  

In an Employees table, both EmployeeID 

and NationalID could be candidate keys 

since each can uniquely identify an 

employee. 

fiajl j.=jl(Employees table)" fiajl 
ye÷kqïm; (EmployeeID) iy cd;sl 
ye÷kqïm; (NationalID) hk folu tla tla 
fiajlfhl= wkkH f,i y÷kd .ekSug Ndú; 
l, yels neúka wfmalaIl h;=re fõ ' 
 
Primary Key 
m%d:ñl h;=r 
 

A column or a set of columns that uniquely 

identifies each record in a table.  
j.=jl we;s iEu jd¾;djlau wkkHj y÷kd 
.kakd ;Srejla fyda ;Sre lÜg,hla' 
 

It cannot be NULL and must have unique 

values. 

th ysia (NULL) úh fkdyels w;r wkkH 
w.hka ;sìh hq;=h' 
 

Example:  

StudentID in a Students table is a primary 

key because it uniquely identifies each 

student. 

YsIH j.=jl (Students table) YsIH 
ye÷kqïm; (StudentID) uQ,sl h;=rla jkafka 
th tla tla YsIHhd wkkH f,i y÷kd .kakd 
neúks' 
 

Alternate Key 
úl,am h;=r 
 

An alternate key is a candidate key that is 

not chosen as the primary key. It's an 

alternative unique identifier for a record. 
úl,am h;=rla hkq m%d:ñl h;=r f,i f;dard 
fkd.;a wfmalaIl h;=rla fõ' th jd¾;djla 
i|yd úl,am wkkH y÷kd.ekSuls' 
 

Example 

If EmployeeID is chosen as the primary key 

in an Employees table, NationalID would be 

an alternate key since it could also uniquely 

identify an employee but wasn’t selected as 

the primary key. 

fiajl j.=jl (Employees table) m%d:ñl 
h;=r f,i EmployeeID f;dardf.k ;sfí kï" 
cd;sl ye÷kqïm; (NationalID) fiajlfhl= 
wkkH f,i y÷kd.; yels kuq;a m%d:ñl 
h;=r f,i f;dard fkd.;a neúka th úl,am 
h;=rla jkq we;' 
 
 
Foreign Key 
wd.ka;=l h;=r 
 

Foreign key is a copy of the primary key 

field of a certain table which is used inside 

another table for the reference of what 

relationship that the records of the second 

table is having with the records of the 

original table. This is not underlined. 
wd.ka;=l h;=r hkq lsishï j.=jl m%d:ñl 
h;=re lafIa;%fha msgm;la jk w;r th fojk 
j.=jl jd¾;d uq,a j.=fõ jd¾;d iuÕ we;s 
iïnkaOh ksrEmKh lsÍu i|yd j.=jla ;=< 
Ndú;d fõ' fuh háka bß we| ke;' 
 

Foreign key types 

 

• Unary one to one relationship 

• Unary one to many relationships 

• Unary many to many relationships 

• Binary one to one relationship 

• Binary one to many relationships 

• Binary many to many relationships 

• Ternary relationships 

• Multivalued attributes 
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Composite Key 
ixhqla; h;=r 
 

A combination of two or more columns 

that together uniquely identify a record. 
jd¾;djla wkkHj y÷kd .kakd ;Sre foll 
fyda jeä .Kkl tl;=jls' 
 

Example:  

In a CourseEnrollments table, the 

combination of StudentID and CourseID 

can form a composite key to uniquely 

identify each enrollment. 

CourseEnrollments j.=jl" StudentID iy 
CourseID ixfhda.h tla tla n|jd .ekSï 
wkkHj y÷kd .ekSug ixhqla; h;=rla f,i 
Ndú; l< yel' 
 

Unique Key 
woaú;Sh h;=r 
 

A column that must have unique values but 

can accept NULL.  

wkkH w.hka ;sìh hq;= kuq;a ysia (NULL) 
w.hkao ;sìh yels ;Srejla fõ'  
 
No duplicate entries in that column. 
tu ;Srefõ wkqmsgm;a we;=<;a lsÍï fkdue;s 
úh hq;=h 
 
Example 

In a Users table, Email could be a unique 

key to ensure no two users have the same 

email address, though some rows might 

leave the email as NULL. 

mßYS,l j.=jl (Users table)" iuyr fma<s 
ysia f,i (NULL) úoHq;a ;emE, ;eìh yels 
jqjo" mßYS,lhska fofofkl=g tlu úoHq;a 
;eme,a ,smskhla fkdue;s ksid úoHq;a ;emE, 
woaú;Sh h;=rla fõ' 
 

Super Key 
iqmsß h;=r 
 
A super key is a set of one or more columns 

that can uniquely identify a record. A super 

key can contain more columns than 

necessary to uniquely identify records. 
iqmsß h;=rla hkq jd¾;djla wkkHj y÷kd.; 
yels ;Sre tlla fyda lsysmhl lÜg,hla fõ' 
iqmsß h;=rl jd¾;d wkkH f,i y÷kd 
.ekSug wjYH m%udKhg jvd ;Sre wvx.= úh 
yel' 
 
 
Domain 

jiu 
 

A domain refers to the set of possible 

values that an attribute (or column) can 

take in a database table. 
jiula hkq o;a; iuqod j.=jl Wm,laIKhla 
^fyda ;Srejla& ioyd mej;sh yels w.hka 
iuQyhls' 
 

The domain specifies the data type of the 

attribute (Ex. INTEGER, VARCHAR, DATE, 

etc.). 

jiu .=Kdx.fha o;a; j¾.h kshu lrhs ̂ Wod' 
INTEGER, VARCHAR, DATE wdÈh&' 
 

It may also restrict the attribute to a specific 

range or a predefined set of values (Ex. 

gender can only be 'Male', 'Female', or 

'Other'). 

th úfYaIs; mrdihlg fyda mQ¾j ksYaÑ; 
w.hka iuQyhlg ^Wod'" ia;%S mqreI Ndjh 
zmsßñz" z.eyeKqz" fyda zfjk;az muKla úh 
yel'& 
 

The domain ensures that all values in a 

column follow the same rules, helping to 

maintain data integrity. 

;Srejl we;s ish¨u w.hka tlu kS;s Í;s 
wkq.ukh lrk nj jiu u.ska iy;sl lrhs" 
th o;a; wLKav;dj mj;ajd .ekSug WmldÍ 
fõ' 
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Normalization 
m%u;lrKh 
 

Database normalization is the process of 

organizing a database into tables and 

columns in such a way that reduces 

redundancy and ensures data integrity. 
o;a; iuqodh m%u;lrKh hkq w;sßla; wvq 
lrk iy o;a; wLKav;dj iy;sl lrk 
wdldrhg o;a; iuqodhla j.= iy ;Sre j,g 
ixúOdkh lsÍfï l%shdj,shhs' 
 
The goal is to eliminate unnecessary 

duplication of data, reduce potential 

anomalies, and improve efficiency in terms 

of storage and retrieval. 
wruqK jkafka o;a;j, wkjYH wkqmsgm;a 
bj;a lsÍu" mej;sh yels úIu;d wju lsÍu 
iy .nvd lsÍu iy kej; ,nd .ekSu 
iïnkaOfhka ld¾hlaIu;dj jeä ÈhqKq 
lsÍuhs' 
 

Why is normalization essential 
m%u;lrkh wjYH jkafka wehs@ 
 
Reduce Data Redundancy 

Normalization ensures that data is not 

duplicated across multiple tables. By 

dividing data into related tables, we avoid 

storing the same information in multiple 

places. This not only saves storage space 

but also reduces the risk of inconsistency in 

data. 
m%u;lrKh uÕska nyq j.= yryd o;a; 
wkqmsgm;a fkdjk nj iy;sl lrhs' wod< j.= 
j,g o;a; fn§fuka" tlu f;dr;=re ia:dk 
lsysmhl .nvd lsÍfuka j,lshs' fuh .nvd 
bv b;sß lrkjd muKla fkdj o;a;j, 
wkkql+,;djfha wjodkuo wvq lrhs' 
 

Improve Data Integrity 

Data integrity refers to the accuracy and 

consistency of data. When a database is 

normalized, the risk of anomalies (errors) 

during insert, update, or delete operations 

is minimized. 
o;a; wLKav;dj hkq o;a;j, ksrjoH;djh 
iy wkql+,;djhhs' o;a; iuqodhla 
m%u;lrKh l< úg" we;=¿ lsÍfï" 
hdj;ald,Sk lsÍfï fyda uld oeófï fufyhqï 
j,§ úIu;d ^fodaI& we;sùfï wjodku wju 
fõ' 

Simplify Maintenance 

Normalized databases are easier to 

maintain and modify. As the database 

grows or changes, adding new data or 

modifying existing structures is simpler 

when data is properly normalized, without 

affecting other unrelated data. 
m%u;lrKh l< o;a; iuqodhka kv;a;= 
lsÍug iy fjkia lsÍug myiq fõ' o;a; 
iuqodh j¾Okh jk úg fyda fjkia jk úg" 
kj o;a; tl;= lsÍu fyda mj;sk jHqyhka 
fjkia fjk;a iïnkaOhla ke;s o;a;j,g 
n,mEï fkdlr isÿ lsÍu o;a; ksis f,i 
m%u;lrKh l< úg myiq fõ' 
 

Enhanced Query Efficiency 

By breaking down data into smaller tables 

with well-defined relationships, 

normalization makes querying data more 

structured and logical. This can lead to 

faster and more efficient data retrieval 

when properly indexed. 
fyd¢ka w¾: olajd we;s iïnkaO;d iys; l=vd 
j.= j,g o;a; ì| oeófuka" m%u;lrKh 
u.ska o;a; úuiSu jvd;a jHqy.; iy ;d¾lsl 
lrhs' fuh ksjerÈj iqÑ.; l< úg fõ.j;a 
yd jvd ld¾hlaIu o;a; ,nd .ekSug fya;= 
úh yel' 
 

Easier to Enforce Data Constraints 

Normalization allows you to enforce data 

integrity constraints more effectively. For 

example, enforcing unique values for 

certain fields (like email addresses) 

becomes easier when data is stored in 

properly normalized tables. 
m%u;lrKh uÕska o;a; wLKav;d iSudjka 
jvd;a M,odhS f,i n,d;aul lsÍug Tng bv 
i,ihs' WodyrKhla f,i" o;a; ksis f,i 
m%u;lrkh lr j.= ;=< .nvd lr we;s úg 
we;eï lafIa;% i|yd wkkH w.hka n,d;aul 
lsÍu ^Bfï,a ,smsk jeks& myiq fõ' 
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Data Duplication 
o;a; wkqmsgm;a ùu 
 
Data duplication refers to the existence of 

identical copies of data within a database. 

It can lead to inefficiencies, increased 

storage costs, and potential inconsistencies 

in data management. 
o;a; wkqmsgm;a ùu hkq o;a; iuqodhla ;=< 
o;a;j, iudk msgm;a mej;Suhs' th 
wld¾hlaIu;dj" .nvd lsÍfï msßjeh jeä 
lsÍu iy o;a; l<ukdlrKfha we;s úh yels 
fkd.e,mSï j,g fya;= úh yel' 
 

 

1. Row Level Duplication 
fma<s uÜgfï wkqmsgm;a ùu 
 

Row level duplication occurs when multiple 

identical rows exist in a table. This means 

that all attributes of a particular row are 

repeated for different entries in the table. 
iudk fma<s lsysmhla j.=jl mj;sk úg fma<s 
uÜgfï wkqmsgm;a ùu isÿfõ' fuhska woyia 
lrkafka j.=fõ úúO we;=<;a lsÍï i|yd hï 
fma<shl ish¨u .=Kdx. mqkrdj¾;kh jk 
njhs' 
 

Ex. 

EID Name Department Salary 

001 Akon HR 50000 

001 Akon HR 50000 

002 Bkon IT 60000 

003 Ckon Finance 70000 

001 Akon HR 50000 

 

In this example, the second and the last row 

are duplicated; they contain exactly the 

same values as the first row. 
Fuu WodyrKfha” fojk fma<sh iy wjika 
fma<sh wkqmsgm;a ù we;¦ tAjdfha m<uq fma<shg 
iudk w.hka wvx.= fõ ’ 
 

2. Column Level Duplication 
;Sre uÜgfï wkqmsgm;a ùu 
 

Column level duplication occurs when the 

same attribute value is repeated across 

different records in a table. 
;Sre uÜgfï wkqmsgm;a ùu isÿ jkafka tlu 
Wm,laIK w.h j.=jl úúO fma,s yryd 
mqkrdj¾;kh jk úgh’ 
 

This is not a complete row duplication but 

rather a situation where a particular column 

(or attribute) has redundant data. 
Fuh iïmQ¾K fma<s wkqmsgm;la fkdj hï 
;Srejl ^fyda Wm,laIKhla& w;sßla; o;a; 
we;s ;;a;ajhls 
 
Ex. 

SID Sname CID Cname FacID 

1 Akon C1 S.Eng Eng 

2 Bkon C2 CS Comp 

3 Ckon C1 S.Eng Eng 

4 Dkon C1 S.Eng Eng 

5 Ekon C3 AIDS Comp 

 

In this example, CID, Cname, and FacID 

columns have repeated values in different 

rows. 

fuu WodyrKfha§" CID, Cname, iy FacID 
hk ;Srej, úúO fma<sj, kej; kej; tlu 
w.hka we;' 
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Redundancies and Anomalies 
mqk¾lrKh iy úIu;d 
 
Redundancies in databases occur when 

the same piece of data is stored in multiple 

places. 
tlu o;a; fldgila ia:dk lsysmhl .nvd 
lr we;s úg o;a; iuqodfha w;sßla;hka 
we;sfõ' 
 

This leads to inefficient storage and 

increases the chances of errors, as changes 

need to be made in several locations. 
fuh wld¾hlaIu .nvd lsÍug fya;= jk 
w;r ia:dk lsysmhl fjkialï isÿ l< hq;= 
neúka fodaI we;sùfï iïNdú;dj jeä lrhs' 
 

Normalization aims to eliminate 

redundancies to ensure that data is stored 

only once. 
o;a; tla jrla muKla .nvd lr we;s nj 
iy;sl lsÍu i|yd w;sßla;hka bj;a lsÍu 
m%u;lrKh u.ska wruqKq lrhs' 
 

Anomalies are problems that arise due to 

data redundancy in a poorly structured 

database. 
úIu;d hkq ÿ¾j, jHqy.; o;a; .nvdjl 
o;a; w;sßla;h fya;=fjka mek k.sk .eg¿ 
fõ' 
 

There are three main types of anomalies 

that occur during data operations: Insert, 

Update, and Delete anomalies. 
o;a; fufyhqï j,§ isÿjk m%Odk úIu;d 
j¾. ;=kla we;( we;=,a lsÍfï" hdj;ald,Sk 
lsÍfï iy uld oeófï úYu;d' 
 
 
1. Insert Anomalies 

 

An insert anomaly happens when you 

cannot insert data into a table without 

including additional unrelated data. 
wu;r wiïnkaO o;a; we;=<;a fkdlr 
j.=jlg o;a; we;=¿ l< fkdyels úg we;=¿ 
lsÍfï úIu;djhla isÿ fõ' 
 

Ex. 

SID Sname CID Cname FacID 

1 Akon C1 S.Eng Eng 

2 Bkon C2 CS Comp 

3 Ckon C1 S.Eng Eng 

4 Dkon C1 S.Eng Eng 

5 Ekon C3 AIDS Comp 

 

1. New student registration 

 

SID Sname CID Cname FacID 

6 Fkon    

 
If the student hasn’t chosen a particular 

course when registered, other columns 

remain null. 
,shdmÈxÑ ùfï§ YsIHhd ksYaÑ; mdGud,djla 
f;dardf.k fkdue;s kï" wfkl=;a ;Sre Y=kHj 
mj;S' 
 

2. New course introduction 

 

SID Sname CID Cname FacID 

  C4 Design  

 

Neither students nor a faculty might be 

there when introducing a new course 
kj mdGud,djla y÷kajd §fï§ isiqka fyda 
mSGhla tA ioyd fkdmej;sh yelsh 
 

3. New faculty 
 

SID Sname CID Cname FacID 

    Med 

 

Neither students nor courses might be 

there in the newly introduced faculty. 
w¨;ska y÷kajd ÿka mSGfha isiqka fyda mdGud,d 
fkd;sìh yelsh' 
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Update Anomalies 

 

An update anomaly occurs when the same 

piece of data exists in multiple places and 

all instances are not updated consistently. 

This happens due to redundancy in the 

database. 
tlu o;a; fldgi ia:dk lsysmhl mj;sk úg 
iy ish¨ wjia:d wLKavj hdj;ald,Sk 
fkdjk úg hdj;ald,Sk úIu;djhla we;sfõ' 
o;a; iuqodfha w;sßla;h fya;=fjka fuh isÿ 
fõ' 
 
Ex. 

SID Sname CID Cname FacID 

1 Akon C1 S.Eng Eng 

2 Bkon C2 CS Comp 

3 Ckon C1 S.Eng Eng 

4 Dkon C1 S.Eng Eng 

5 Ekon C3 AIDS Comp 

 

If the FacID of S.Eng is changed from Eng 

to Comp, three records will have to 

updated. All three records might not be 

updated, and even if they do get updated, 

it will consume more computing power. 

S.Eng ys FacID tl Eng isg Comp olajd 
fjkia l<fyd;a" fma<s ;=kla hdj;ald,Sk 
lsÍug isÿfõ' jd¾;d ;=ku hdj;ald,Sk 
fkdúh yels w;r" tAjd hdj;ald,Sk jqjo" 
tu.ska jeä mß.Kl n,hla mßfNdackh 
lrhs' 
 
 

 

 

Delete Anomalies 
 

A delete anomaly occurs when deleting 

one piece of data inadvertently causes the 

loss of additional, related data that should 

not be removed. 
uldoeófï úIu;djhla we;s jkafka tla o;a; 
fldgila uld oeófuka fkdie,ls,su;a f,i 
bj;a fkdl< hq;= w;sfral" Bg iïnkaê; 
o;a; ke;sùu fya;=fjks' 
 

Ex. 

SID Sname CID Cname FacID 

1 Akon C1 S.Eng Eng 

2 Bkon C2 CS Comp 

3 Ckon C1 S.Eng Eng 

4 Dkon C1 S.Eng Eng 

5 Ekon C3 AIDS Comp 

 
There is only one student who follows the 

course AIDS.  
mdGud,dj yodrkafka tla isiqfjla mu‚' 
 

If that student decides to change the 

course or leaves the current course, details 

of the course AIDS will also be changed or 

updated. 
tu YsIHhd mdGud,dj fjkia lsÍug ;SrKh 
l<fyd;a fyda oekg mj;sk mdGud,dj yer 
.shfyd;a AIDS mdGud,fjys f;dr;=re o 
fjkia lsÍu fyda uld oeóu isÿfõ' 
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How normalization avoids these 

anomalies 
m%u;lrKh u.ska fuu úIu;d uÕ yßk 
wdldrh 
 
1. Avoiding Insert Anomalies 
we;=<;a lsÍfï úIu;d j<lajd .ekSu 
 

Normalization ensures that data is stored in 

separate, relevant tables.  
m%u;lrKh uÕska o;a; fjku" wod< j.= j, 
.nvd lr we;s nj iy;sl  
 

This way, new data can be inserted 

independently without needing irrelevant 

data. 
fï wdldrfhka" kj o;a; wod< fkdjk o;a; 
wjYH fkdù iajdëkj we;=<;a l< yelsh' 
 

 

2. Avoiding Update Anomalies 
hdj;ald,Sk úIu;d j<lajd .ekSu 
 

By eliminating redundancy, normalization 

stores each piece of data in only one place. 

As a result, when data is updated, you only 

need to modify it in one table. 
w;sßla;h bj;a lsÍfuka" m%u;lrKh u.ska 
tla tla o;a; fldgi .nvd lrkafka tla 
ia:dkhl mu‚' tys m%;sM,hla jYfhka" o;a; 
hdj;ald,Sk lrk úg" th tla j.=jl muKla 
fjkia l< hq;=h' 
 

This ensures consistency and prevents 

different versions of the same data from 

existing. 
fuh wkql+,;dj iy;sl lrk w;r tlu 
o;a;j, úúO wkqjdo mj;sk tAjd j<lajhs' 
 

 

3. Avoiding Delete Anomalies 
uld oeófï úIu;d j<lajd .ekSu 
 

Normalization separates unrelated data 

into distinct tables. This prevents the 

accidental deletion of important related 

data. 
m%u;lrKh iïnkaê; fkdjk o;a; fjkia 
j.= j,g fjka lrhs' fuh jeo.;a iïnkaO 
o;a; wyïfnka uld oeóu j<lajhs' 

Functional Dependencies (FD) 
ld¾hnoaO mrdh;a;;d 
 
Functional Dependency (FD) is a 

fundamental concept in relational database 

theory that describes a constraint between 

two attributes (or sets of attributes) in a 

relation (table). 
ld¾hnoaO mrdh;a;;djla hkq 
iïnkaO;djhl ^j.=j& .=Kdx. folla ^fyda 
.=Kdx. lÜg,hla& w;r iïNdOlhla úia;r 
lrk iïnkaO;d o;a; iuqod kHdfha uQ,sl 
ixl,amhls' 
 

It establishes a relationship where the value 

of one attribute (or a group of attributes) 

uniquely determines the value of another 

attribute. 
th tla .=Kdx.hl ^fyda .=Kdx. iuQyhl& 
w.h fjk;a .=Kdx.hl w.g wkkH f,i 
;SrKh lrk iïnkaO;djhla ia:dms; lrhs' 
 
 
Definition 

If A and B are attributes in a relation, we say 

that B is functionally dependent on A 

(denoted as A → B) if for each value of A, 

there is exactly one corresponding value of 

B. In other words, knowing the value of A 

allows you to uniquely identify the value of 

B. 

A iy B hkq iïnkaO;djhl .=Kdx. kï" A 
ys tla tla w.h i|yd B ys yßhgu wkqrEm 
tla w.hla ;sfí kï" B" A  u; ld¾hnoaOj 
rodmj;sk nj ^A → B f,i olajkq ,efí& 
lshkq ,efí' tfia;a fkdue;s kï A w.h oek 
isàu B ys w.h wkkH f,i y÷kd .ekSug bv 
i,ihs' 
 
Example 

 
Student(SID, SName, CID) 

 

SID → SName 

This means that knowing the Student ID 

allows us to uniquely determine the 

Student name. 
fuhska woyia lrkafka YsIH yÿkajkh oek 
.ekSfuka wmg YsIH kduh wkkH f,i 
;SrKh l< yels njhs' 
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There are three types of dependencies. 
mrdh;a;;d j¾. ;=kla we;' 
 
1. Fully Functional Dependencies 
mQ¾K ld¾hnoaO mrdh;a;;d 
 

2. Partial Dependencies 
wdxYsl mrdh;a;;d 
 

3. Transitive Dependencies 
ixl%dka;sl mrdh;a;;d 
 

 

1. Fully Functional Dependencies 
mQ¾K ld¾hnoaO mrdh;a;;d 
 

Fully Functional Dependency (FFD) occurs 

in a database table when all the non-prime 

attributes are fully dependent on the 

primary key (Whether it’s a single field or 

composite key). 
mQ¾K ld¾hnoaO mrdh;a;;d o;a; iuqod 
j.=jl we;s jkafka ish¨u m%d:ñl fkdjk 
Wm,laIK m%d:ñl h;=r ^th ;ks lafIa;%hla 
fyda ixhqla; h;=rla jqjo& u; mQ¾K f,i r|d 
mj;sk úg§h' 
 
Table(A, B, C, D, E) 

 

A → {B, C, D, E} 

This means that knowing the value of A 

allows us to determine that values of all B, 

C, D, and E. 

fuhska woyia lrkafka A ys w.h oek 
.ekSfuka B, C, D, E hk ish¨u w.hka ;SrKh 
lsÍug wmg bv i,ik njhs' 
 

Ex. 

 

 

 

NIC Name Adrs. Phone Gender 

1 Akon St.1 071 M 

2 Bkon St.2 072 F 

3 Ckon St.3 074 F 

4 Dkon St.4 077 M 

5 Ekon St.5 078 F 

All the non-prime attributes name, address, 

phone and gender are fully dependent on 

the primary key NIC. 

ish¨u m%d:ñl fkdjk Wm,laIK jk name, 

address, phone iy gender Ndjh 
iïmQ¾Kfhkau m%d:ñl h;=r jk NIC u; r|d 
mj;S' 
 

This means that knowing a particular NIC 

allows us to know all other details of that 

person. 

fuhska woyia lrkafka hï NIC w.hla oek 
.ekSfuka tu mqoa.,hdf.a wfkl=;a ish¨u 
f;dr;=re oek .ekSug wmg bv i,ik njhs' 
 

 

2. Partial Dependencies 
wdxYsl mrdh;a;;d 
 

Partial dependency occurs when a non-

prime attribute is dependent on only a part 

of a composite primary key, rather than the 

entire composite key. 
m%d:ñl fkdjk Wm,laIKhla iïmQ¾K 
ixhqla; m%d:ñl h;=r fjkqjg ixhqla; 
m%d:ñl h;=rl fldgila u; muKla r|d 
mj;sk úg dwdxYsl mrdh;a;;dj we;s fõ' 
 

Note: 

This occurs only in tables where the primary 

key consists of more than one attribute (a 

composite key. 
m%d:ñl h;=r ioyd tla Wm,laIKhlg jvd 
^ixhqla; h;=rla& iukaú; jk j.= j,§ 
muKla fuh isÿ fõ' 
 
Table(A, B, C, D, E, F) 

 

A → {C, D} 

B → {E, F} 

C and D can uniquely be Identified by using 

only A which is a part of the primary key. 

m%d:ñl h;=fra fldgila jk A muKla Ndú;d 
lsÍfuka C iy D wkkHj y÷kd.; yel' 
 

E and F can uniquely be Identified by only 

B which is the other part of the primary key. 

m%d:ñl h;=fra wfk;a fldgi jk B muKla 
Ndú;d lsÍfuka E iy F wkkHj y÷kd.; 
yel' 
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Ex. 

 

 

 

 

StudentID TeacherID StudentName SDOB TeacherName TeacherGender 

      

      

 

 

 
ST(StudentID, TeacherID, StudentName, SDOB, TeacherName, TeacherGender) 
 

 

Fully Functional Dependency 

{StudentID, TeacherID} → {StudentName, SDOB, TeacherName, TeacherGender} 

 

Partial Dependencies 

{StudentID} → {StudentName, SDOB} 

{TeacherID} → {TeacherName, TeacherGender} 

 

 

Here, StudentName and SDOB are 

dependent on a part of the primary key 

which is StudentID. 

fuys§" StudentName iy SDOB m%d:ñl h;=fra 

fldgila jk StudentID u; r|d mj;S' 

 

TeacherName and TeacherGender are 

dependent on the other part the primary 

key which is TeacherID. 

TeacherName iy TeacherGender m%d:ñl 

h;=frys wfkla fldgi jk TeacherID u; r|d 
mj;S' 

 

Thus, non-prime attributes being 

dependent on parts of the primary key is 

known as partial dependency.  
fuf,i m%d:ñl fkdjk Wm,laIK m%d:ñl h;=fra 
fldgia u; r|d mej;Su wdxYsl mrdh;a;;dj f,i 
ye¢kafõ' 
 

Note: 

Here, when the prime attributes 

(Composite key) change, the non-prime 

attributes will also change accordingly. 

Therefore, it is a fully functional 

dependency. 
fuys§ m%:ñl Wm,laIK ^ixhqla; h;=r& 
fjkia jk úg" m%d:ñl fkdjk Wm,laIK o 
tA wkqj fjkia fõ' tneúka" th mQ¾K 
ld¾hnoaO mrdh;a;;djls' 
 

But all the prime attributes don’t have to 

change in order for the non-prime 

attributes to change. In other words, when 

a part of prime attributes changes, some of 

the non-attributes will also change. 

Therefore, it is a partial dependency. 
kuq;a m%d:ñl fkdjk Wm,laIK fjkia ùu 
i|yd ish¨u m%d:ñl Wm,laIK fjkia úh 
hq;= ke;' fjk;a jpk j,ska lsjfyd;a" 
m%d:ñl Wm,laIKj, fldgila fjkia jQ úg" 
iuyr m%d:ñl fkdjk .=Kdx. o fjkia fõ' 
tneúka" th wdxYsl mrdh;a;;djls' 
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3. Transitive Dependencies 
ixl%dka;sl mrdh;a;;d 
 
 

 

 

VehicleCode VehicleName VehicleYear Color CountryCode Country 

      

      

 

 

Transitive Dependency occurs when a non-

prime attribute depends on another non-

prime attribute. 
m%d:ñl fkdjk Wm,laIKhla ;j;a m%d:ñl 
fkdjk Wm,laIKhla u; r|d mj;sk úg 
ixl%dka;s mrdh;a;;djla we;sfõ' 
 

In simpler terms, it's when one non-key 

attribute depends on another non-key 

attribute rather than directly depending on 

the primary key. 
tkï ir,j" m%d:ñl h;=r u; iDcqju r|d 
mj;skjd fjkqjg tla h;=re-fkdjk 
Wm,laIKhla ;j;a h;=re fkdjk 
Wm,laIKhla u; r|d mj;sk úg fuh 
isÿfõ' 
 
 
Table(A, B, C) 
 
FFD 

{A} → {B,C} 

 

Transitive Dependency 

{B} → {C} 

In this example, VehicleCode is the primary 

key and all the other non-key attributes are 

fully functionally dependent on it. 

fuu WodyrKfha §" VehicleCode m%d:ñl 
h;=r jk w;r wfkl=;a ish¨u h;=re fkdjk 
Wm,laIK mQ¾K ld¾hnoaO f,i th u; r|d 
mj;S' 
 

But if know a particular Country code, we 

can uniquely identify the corresponding 

country. 

kuq;a hï Country code tlla okafka kï" 
wkqrEm rg wkkH f,i y÷kd.; yelsh' 
 

Therefore, in the above table, Country is 

dependent on CountryCode. 

tneúka" by; j.=fõ" Country tl" 
CountryCode u; r|d mj;S' 
 

This dependency is known as transitive 

dependency. 
fuu mrdh;a;;djh ixl%dka;s mrdh;a;;djh 
f,i ye¢kafõ 
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Summary 

 

 

Prime attributes 

Prime attributes refer to the attributes that 

are part of the primary key. 
h;=re Wm,laIK hkq m%d:ñl h;=fra fldgia 
jk Wm,laIKhs' 
 

Non-prime attributes 

Non-prime attributes are those that are 

not part of the primary key. 
h;=re fkdjk Wm,laIK hkq m%d:ñl h;=fra 
fldgila fkdjk Wm,laIK fõ' 
 

 

Fully Functional Dependency 

A non-prime attribute is fully functionally 

dependent on the primary key if it depends 

on all prime attributes. 
h;=re fkdjk Wm,laIKhla ish¨u h;=re 
Wm,laIK u; r|d mj;S kï th m%d:ñl 
h;=r u; mQ¾K ld¾hnoaO mrdh;a; fõ' 
 

Partial Dependency 

A partial dependency occurs when a non-

prime attribute is dependent on a part of 

prime attributes. 
h;=re fkdjk Wm,laIKhla h;=re 
Wm,laIK j, fldgila u; r|d mj;sk úg 
wdxYsl mrdh;a;;djhla we;sfõ' 
 

Transitive Dependency 

A transitive dependency happens when a 

non-prime attribute depends on another 

non-prime attribute. 
h;=re fkdjk Wm,laIKhla fjk;a h;=re 
fkdjk Wm,laIKhla u; r|d mj;sk úg 
ixl%dka;s mrdh;a;;djhla we;s fõ' 
 

Levels of Normalization 
m%u;lrKfha uÜgï 
 
1. Zero Normal Form 

Y=kH m%u; wjia:dj 
 

2. First Normal Form 
m<uq m%u; wjia:dj 
 

3. Second Normal Form 
fojk m%u; wjia:dj 
 

4. Third Normal Form 
f;jk m%u; wjia:dj 

 
 

Zero Normal Form (0NF) 
Y=kH m%u; wjia:dj 
 

0NF refers to a stage where no 

normalization rules have been applied. 

0NF hkq m%u;lrK kS;S lsisjla fhdojd 
fkdue;s wÈhrls' 
 

Data is unorganized and may be stored in 

a single large table, possibly with repeating 

groups or nested data. 
o;a; wixúOdkd;aul jk w;r ;ks úYd, 
j.=jl" iuyrúg mqkrdj¾;k ldKav fyda 
leo,s o;a; iuÕ .nvd ù we;' 
 

The same data may be repeated multiple 

times, leading to inefficiency and storage 

issues. 
tlu o;a; lsysm j;djla mqkrdj¾;kh úh 
yels w;r" wld¾hlaIu;djh iy .nvd 
lsÍfï .eg¿ j,g u. mdohs' 
 

Insert, update, and delete anomalies are 

common, making data maintenance 

difficult. 
we;=¿ lsÍfï" hdj;ald,Sk lsÍfï iy uld 
oeófï úYu;d fmdÿ jk w;r" o;a; kv;a;= 
lsÍu wmyiq fõ' 
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Example of 0NF 

 

SID Name SubName 

101 Akon Maths 

102 Bkon Maths, ICT 

103 Ckon Physics, BIO 

104 Dkon ICT, Accounts 

 
 
 

First Normal Form (1NF) 
m<uq m%u; wjia:dj 
 
 
Rules for 1NF 

1NF i|yd jk kS;s 
 

• Atomic values 

Each column must contain indivisible 

values, meaning no lists or sets are 

allowed within a single cell. 
iEu ;Srejlu fnÈh fkdyels w.hka 
wvx.= úh hq;=h" tkï ;ks fldaYhla ;=< 
,ehsia;= fyda l=,lj,g bv fkdfoa' 

 

• Unique rows 

Every record in a table must be unique; 

there should be no duplicate rows. 
j.=jl we;s iEu fma<shlau wkkH úh 
hq;=h¦ wkqmsgm;a fma<s fkd;sìh hq;=h' 

 

• Single-valued columns 

Each column must contain a single 

value per row, so no arrays, lists, or 

multiple entries within a single field. 
iEu ;Srejlu fma<shlg ;ks w.hla 
wvx.= úh hq;=h" tneúka ;ks lafIa;%hla 
;=< wrd" ,ehsia;= fyda nyq we;=<;a lsÍï 
fkdue;' 

 

• Consistent column types 

Each column must have a consistent 

data type across all rows. 
iEu ;Srejlu ish¨u fma<s yryd ia:djr 
o;a; j¾.hla ;sìh hq;=h' 

 

Converting the 0NF table into 1NF. 
0NF j.=j 1NF njg mßj¾;kh lsÍu' 
 
SID Name SubName 

101 Akon Maths 

102 Bkon Maths, ICT 

103 Ckon Physics, BIO 

104 Dkon ICT, Accounts 

 
 
Solution 1 

 

SID Name SubName 

101 Akon Maths 

102 Bkon Maths 

102 Bkon ICT 

103 Ckon Physics 

103 Ckon BIO 

104 Dkon ICT 

104 Dkon Accounts 

 
Primary key = SID + SubName 

 

This approach coverts the table to 1NF. But 

there are too many repetitions of the same 

value. 

fuu m%fõYh 1NF fj; j.=j mßj¾;kh 
lrhs' kuq;a tlu w.fha mqkrdj¾;k úYd, 
m%udKhla ;sfí' 
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Solution 2 

 

SID Name Sub1 Sub2 ….. 

101 Akon Maths Null Null 

102 Bkon Maths ICT Null 

103 Ckon Physics BIO Null 

104 Dkon ICT  Accounts Null 

 
There are too many Null values in the table 

if this approach is followed. 
fuu m%fõYh wkq.ukh l<fyd;a j.=fõ 
fndfyda Null w.hka we;sfõ' 
 
 
 
Solution 3 

 

Student 

SID Name 

101 Akon 

102 Bkon 

103 Ckon 

104 Dkon 

 
Subject 

SubID SubName 

1 Maths 

2 Physics 

3 BIO 

4 Accounts 

5 ICT 

 
StudentSubject 

SID SubID 

101 1 

102 1 

102 5 

103 2 

103 3 

104 4 

104 5 

Second Normal Form 
fojk m%u; wjia:dj 
 

Rules for 2NF 

2NF i|yd jk kS;s 
 

The table must already be in 1NF. 

j.=j oekgu;a 1NF ys ;sìh hq;=h' 
 

No partial dependency 

Non-key attributes must depend on the 

entire composite primary key, not just a 

subset of it. 
h;=re-fkdjkf Wm,laIK m%d:ñl h;=fra Wm 
l=,lhla u; fkdj iïmQ¾K ixhqla; m%d:ñl 
h;=r u; r|d mej;sh hq;=h' 
 

(This rule only applies to tables with 

composite keys.) 
^fuu Í;sh wod< jkafka ixhqla; h;=re iys; 
j.= i|yd mu‚'& 
 
Note: 

If the table is already in 1NF and has only 

one attribute for the primary key, that table 

is in 2NF. 

j.=j oekgu;a 1NF ys ;sfí kï iy m%d:ñl 
h;=r i|yd tla Wm,laIKhla muKla ;sfí 
kï" tu j.=j 2NF ys we;' 
 
 
SID CID SName CName Grade 

101 1 Akon S.Eng A 

102 2 Bkon CS A 

102 3 Bkon AIDS C 

103 4 Dkon Archt. B 

104 4 Ekon Archt A 

 
This table is in 1NF. But it is not in 2NF 

because it contains partial dependencies. 

fuu j.=j 1NF ys we;' kuq;a th 2NF ys 
fkdue;" ukao tys wdxYsl mrdh;a;;d wvx.= 
fõ' 
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Converting the 1NF table into 2NF. 

1NF j.=j 2NF njg mßj¾;kh lsÍu' 
 
SID CID SName CName Grade 

101 1 Akon S.Eng A 

102 2 Bkon CS A 

102 3 Bkon AIDS C 

103 4 Dkon Archt. B 

104 4 Ekon Archt A 

 
Solution 

 

  Student 

SID SName 

101 Akon 

102 Bkon 

103 Dkon 

104 Ekon 

 

  Course 

CID SName 

1 S.Eng 

2 CS 

3 AIDS 

4 Archt 

 

 

  StudentCourse 

SID CID Grade 

101 1 A 

102 2 A 

102 3 C 

103 4 B 

104 4 A 

 

 

 

 

 

 

Third Normal Form (3NF) 
f;jk m%u; wjia:dj 
 

Rules for 3NF 

2NF i|yd jk kS;s 
 

The table must already be in 2NF. 

j.=j oekgu; 2NF ys ;sìh hq;=h' 
 

No transitive dependency 

If a non-key attribute depends on another 

non-key attribute, it must be removed by 

creating a new table. 
h;=re fkdjk Wm,laIKhla fjk;a h;=re 
fkdjk Wm,laIKhla u; r|d mj;S kï" th 
kj j.=jla ks¾udKh lsÍfuka bj;a l< hq;=h' 
 

 
SID SName FacID FacName 

101 Akon 1 Engineering 

102 Bkon 2 Medical 

103 Ckon 3 Computing 

104 Dkon 3 Computing 

 

 

This table has one attribute for the primary 

key and is in 1NF. Therefore, this table is in 

2NF. 
fuu j.=fõ m%d:ñl h;=r i|yd tla 
Wm,laIKhla we;s w;r th 1NF ys we;' 
tneúka" fuu j.=j 2NF ys we;' 
 
 

But the faculty name can be uniquely 

identified by the faculty ID. 
kuq;a  tl u.ska tl wkkH f,i y÷kd.; 
yelsh' 
 

This is a transitive dependency and 

therefore, this table is not in 3NF. 
fuh ixl%dka;s mrdh;a;;djhla jk w;r 
tneúka" fuu j.=j 3NF ys fkdue; 
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Converting the 1NF table into 2NF. 

1NF j.=j 2NF njg mßj¾;kh lsÍu' 
 

Solution 1 (The best approach) 

 

StudentFaculty 

SID SName FacID 

101 Akon 1 

102 Bkon 2 

103 Ckon 3 

104 Dkon 3 

 

Faculty 

FacID FacName 

1 Engineering 

2 Medical 

3 Computing 

 

 

Solution 2 (Not the best approach) 

 

Student 

SID SName 

101 Akon 

102 Bkon 

103 Ckon 

 

Faculty 

FacID FacName 

1 Engineering 

2 Medical 

3 Law 

4 Computing 

 

 

StudentFaculty 

SID FacID 

101 1 

102 2 

103 3 

104 3 

 

 

 

Summary 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Anomaly 0NF 1NF 2NF 3NF 
 

Multi-Valued dependency     

Partial dependency     

Transitive dependency     
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