Data
eso

Unprocessed raw material that cannot be
meaningful when taken separately is

known as data.

605 0% O®en® ®D O i 80
eHTD BB e W O 6B af
DOTE D 6ERE WEROHB.

Structured data
O5mnD D

Structured data is organized and follows a

specific format.
O5o®mD e odihme O gt god
BHOD B #R®®DE OB,

Ex. Databases, spreadsheets
e ©@ene, esedc®essd

Unstructured data
O50HD 6MDS S

Unstructured data lacks a specific format or

organization.
O5OB®D GG CDOR BHOD HmaBGEE
6] £30DNDED G6IBT.

Ex. Text documents, images, videos
655g 6QRD, Ozes, BRG]

Structured Data | Unstructured Data
Organized Chaotic

Tabular Varied

Database Images

Easy Complex

Fixed Flexible

Queryable Exploratory

Information
63O

Data that has been processed, organized,
or structured to provide meaning or
context.

b 6m) sehmnn cei®  sem

EWDED @, EoDNWEB WO® @E 6®] OxO®D
@0 B e 68.

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.

e 1 6mMONOT GO EESD 6ODMED
6mB; & 6DxD0, DB 6DWEHNEH e
B e 08, BB ece g orE 6]
©Bods) 6@ RE® B Y 6@ R
QDB S o, B0 gbvdOBEB WO

SBEHWED @D £33 8O D 6mmdmds RO
5% 68,

Structured Information
5@ 6NORGT

This type of information is well-organized
and follows a predefined format or

schema.

6®® OV®EE 6mONGT GES DD &
g b d 56D maBnm 6m)
635 HBGD FHR®ODG WOEB.

Ex. Databases, spreadsheets,

standardized forms
e B8eES, rpdc®ess, 3B8®D &S

Unstructured Information
OBD®D 620G 6MORNCT

Unstructured information lacks a specific

format or organization.
O5O®D 63D® 6MORNOORD  SHOD
AR G®5 30DNWHE GBTD.

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

social media posts.
Bewed pwad eg, 868F, V@IS 6y,
HON S RONALS]
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Data

Information

Raw, unprocessed values or facts.
88, el EMDE FOBS 68 WOTL.

Processed, analyzed, and interpreted data.
D L, DWERBLNG WOD @ 58 FHIDODE
DO® @ EBDD.

Individual observations or figures.
o8 ddsen 63 e300).

Insights, trends, or conclusions derived from data.
e DZS e Bdsn RJED®, D) 6®)
Bo@®.

Numeric, alphanumeric, text, or
multimedia.

E50DBBDOW, SRS, 6e5E, GBI
Re@as.

Summarized, contextualized, and structured.
£3N0B®D, LIDEVDDD €58 DBOED.

Unstructured: Lacks specific format or
organization.

DEH®D 6IMDE: BHOD PHWAIHED 693
300D 6INOTD.

Structured: Organized in a predefined format.
O5O®D: O BEDD maBnis 3086 DO
oD,

Lack context or interpretation.
esehmn 683 gBO 5oz

Provides context and meaning to data.
B0 EE®) DLW e DB €5e56E.

BB 55 SOE @S® M)
BEDHO.

6MBEDO.
Foundation for analysis and decision- Supports decision-making, understanding, or
making. communication.

BOH @D, gOeDING 60 35568emEB EH)
€36 68.

Requires processing to be valuable.
De®D 6EE t3rSBO0 adms 68.

Valuable for decision-making, problem-solving, or
insights.

B ®B®, ®0O SO 665 Swwddn RJEDG
SE®) ey .

May require organization or
transformation for usability.
E56EIBNOG BE®) e50DNDEE ©H)
sHOBDHED OGS B BT

Often presented in accessible formats for ease of
understanding.

ene®)’ 80 eI @O ®rSe® e5med EH)
560® B BB PISBOP[S 980ess 6med.

Sales figures, quantities, product codes.
Ben® 505, 5@, HBeeH 6wD.

Total sales for a period, sales trends, best-selling
products.

DE B8R e Btien Snen®, Swménd
8508, Dens® eed B Hdenc.

Need for transformation data (unstructured) into information (structured)
ey (O30 eande) 6Ot (O50mn) DD sHEV»HG BH6e® gh®smOG

Enhanced Decision-Making
Structured data

is easier to analyze,

Data Integration
Combining unstructured data from various
sources (like social media, emails, and

enabling organizations to make informed

decisions quickly based on clear insights.
DO ey DHeCBHMG BOOO owey O
gm0, &5tiEld DS REDE O S5eH®D
OKS D SO SO0 eKHHORD
D 68.

documents) with structured data (like
databases) provides a comprehensive view

of the information landscape.

5800 @O (@13 @Rs, Be®F 3w
6ER® &) QIeR® DFHOBD GIWEG COD,
e e (e 6Eers &) ©d®
FemREQ BOHO emORGT ebh®mHG BBRE 5O
eTDO 5656383,
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Efficiency
Structured data can be easily queried and
processed, leading to more efficient data

management and retrieval.

O5HD o omeeds DeBse0  ©®
B0 ®i O» oo, Do OIS
IVEDBO DD DEOMDOFEO 5 DD
@R ®EO0 ®® e,

Improved Analytics

Analytical tools work better with structured
data, allowing for advanced analytics,
predictive  modeling, and  business

intelligence applications.

Dnedesn 6®DE® D5HeD £ HO® D)
6NES ) OB, ceed Bwessn, b
EWABDOMEG 5 OeNDD YD 66ed
CH) 98 3@esd3.

Compliance and Reporting

Structured information is easier to
standardize, making it simpler to meet
regulatory requirements and generate

reports.

5D 6MONOT HBB®OSG BBOO 5wty
D® g0, Bwdn adoso eegdt® &
O ceNeHmB HO® ey OB,

Customer Insights

Transforming customer feedback from
unstructured sources can help businesses
better understand customer needs and
preferences, leading to improved products

and services.

D5DOD GO IBOZS QTERD®
006IBm &0 POV OO BBS
O5e00RD  NdemIBm  gOGBD)  &®
@3 OEND eNES DRI DO ®eHBO
Eel) O gmd, DBERg e SdeeH ©®
6e3e) e3e®) O® EeROB.

Cost Reduction

Efficient data management reduces storage
costs and improves resource allocation, as
structured data requires less processing

power for analysis.

DOOD e DBeCBHG BEM) ) 635D
REHD d®S O® VD DIVOEBE D
DEODDOIE GRE) BBOIG &¢f) DOD® o
855 6055 OO O Engn OB.

Knowledge Extraction

Turning unstructured data into structured
formats enables the extraction of valuable
insights that can drive innovation and
strategic planning.

OO DD e OxOOD D DO
38 BBeOS DHEDISENCH 3% EeNE BVED

D 6®6xndn ®iS 0 Suden
REDED cen @SB ®eSd Qred.

Categorization of data into group

(tables)
e MEBOROBOR) BLBOEc

Defining Categories

Identifies relevant criteria or attributes (e.g.,
age, location, product type) to group the
data.

e IR SBOO gode SHENGD M)

®ENo® (Ee). Bwres, BB, BEenewm dV®E®)
BEI) B,

Data Segmentation
Sorts the data based on the defined

categories, creating distinct groups.
6D®E] R @G DOBE abd
&8 IV O eHBD e OV® wOR.

Tabular Format

Presents the categorized data in tables,
where each row represents a data entry and
each column represents a category or

attribute.

D DD 6838 ey giped SO
Berisme ®O® o ©E® OO
OBBEE 68 @EN®MEE HeismE oM
DK G DBBDOIG DG D 9D WOE.

Analysis

Uses the tables for various analyses, such as
identifying trends, making comparisons, or
summarizing information.

5O%) BED SO, ereEd® SBOO 6]

eMONOT £No®m BHO® & BBR) Bneedn
e D@ N OB,
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Databases
oo 68enS

A database is an organized collection of
structured information, or data, typically
stored electronically or manually.

[Sole) e8ernn o6y ENBDBGHBS
96EBEOIS®E 6®5 ®LESK 6@ GREN WO
gts  O5mm®  6oNOROT 685  eBoDE

£50DNIMBDOD DDDOS.

They facilitate efficient storage, retrieval,

and management.
F5) @85 oD ®RE)) S5®, @)
@D €39 WESODOBEB BEM) 5WEDD

Databases enforce rules and constraints
that help maintain data accuracy and
consistency.

e  68eES ey BODEsINOE 839

GFROND 8O @BRO cesed O» &S
509 PN DD DOEB.

Databases enable easy generation of
reports and analytics, helping
organizations make informed decisions
based on data trends.

e  ©fen®  o®egeds o &M
Dme@esn CINEDB BB OB, e
508 @D SeHB®D crHdD SO HTSHOO
PEDDORO ¢ef) OB

€58505¢3.

Aspect

With a Database
(Manual or Electronic)

Without a Database

Organization

Systematic and structured

Scattered and unstructured

£308HBE OEDE €5 OFOHOD BEGeEn 59 DB 6O
Efficiency Faster data management Time-consuming searches
DIDEEDS®ND 6D®OD ey DES®IMDOBG DB ®DOD 66358

Data Integrity
e FRHED

Consistent and accurate
NG &3t BOTOE

Higher error rates
QBE BCIB FHCND

savings
9ng OB®m BBBIG, HY
ERmB® 9BHEHD

Scalability Adapts to growth Difficult to manage increasing data
esB@EN BVRDGEO Ex®D 68 DD e DE@MWOFEG SOBO
epe3EICs

Accessibility Quick access for users Cumbersome retrieval

8568®B5MD 0BEDBS e 9ROR 3ed®mE | e HOD QR BTSO

Security Data protection and access Vulnerable to unauthorized access

faaleImc) controls a0 8800 6mgdt 86 BT
e PO €59 ed® LNEDEG

Backup Easier backup and recovery Higher risk of data loss

cee3d ey 830 65 EEND®EG e 2eBe® ) DeHH®

Cost Higher initial costs, but long-term | Lower initial costs, higher long-term

Sielades!

expenses
&) epOBem BBOB, OE) E® DIP®
Bre®

Maintenance
DR BO®

Ongoing maintenance required
FRVHE) HOT) BOO §OBS 68

Minimal but risky disorganization
OB DS FDHBO 30D

Adaptability
#RObI®G Hed
BWTHCEID

Easier to implement changes
6038 e SO® esmeyc

Hard to adapt practices
8300e, OO ax®mD BB e
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Types of databases
et 68 e

Manual Databases
2386 o 68

Automated Databases
B30c6o806 e 8BS

Requires manual input, prone to human
error.

we3SG Pe® FO»s 68, BB ecis D@D
@bt 68.

Automated input reduces errors.
0w PeI®G 6cis af) OB.

Access is often limited to

documents.
8568® 6@E®5 8O 6995 6CRHORDO B®) 68.

physical

Quick access through software and queries.
®aco® 5% OB wO®) O 36 .

Time-consuming to search and update.
683980 5% (DB BHOO MHERG ®D 685.

Fast retrieval and updates.
eD®OD @) @B 5 HODMZ® BOS.

Difficult to scale with increasing data

volume.
e @D D) OO 5O® e5O@IFCS
BOOO epesess.

Easily scalable to handle large datasets.
BeE e D00 ®BODRD 5o
esD@IENG WE WTDEH.

Higher risk of inconsistencies.
@B 8 FOIDOD.

Enforced rules maintain consistency.
ROBOD OB @ B ERMEDID SOBEN
®8.

Manual backups increase the risk of data

loss.
e3> cee3d BB evey HeHDe® deHHn®
) OB,

Automated backups enhance data security.
e300ogB £330 e epdwend D) Endn
OB,

Limited to single-user access.
8 sO&BED 5edmnd 8@ 68.

Supports multiple users concurrently.
DDOO Deg) SOBEWBSO 3 WO,

Reporting is manual and time-consuming.
O BO® HESBG 55 MIRB @D 68.

Automated reporting and analytics.
3DBo5B OVIMNDOBEG &5 DHeDBEN.

Lower initial cost, but higher long-term

costs due to inefficiencies.
&f) epOBmm 80IG, D @D
eedS ER B BBIr Bl 8.

Higher initial investment, but cost-effective
long-term.
QWG POBED EPBBISHEB, DE ER B3O
@M 68.

Minimal maintenance, but labor-intensive.
00 DD, DD BHOCTEG.

Requires ongoing software updates and
maintenance.

DI Baco® NDMZH BOB 39
D BO® gd®S 68.

Hard to implement changes.
6De3B §u®n BOBO epeseeycs.

Easier to adapt and modify data structures.
e O5GEE FHndbomn SO0 6w 63
BOBO ese363.
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Database models
e 680 pmad

1. Flat File Systems
TR emy S50

A flat file system is a simple method of
storing data in a single file, typically as plain

text or in a spreadsheet format.

DB 6MIK) BEDBGBE B6F) eBIWBEEHBS 30@
G3¢ 6RE 6®) 5O IWIBHEHS DS
6ENDD D ®RIEN BB 0Q BOGES.

Structure

e Single Layer
Data is stored in one single table
without any hierarchical or relational

structure.
B58e QOB 613 BB DFHGEES
60D e O DR HREN O &D.

e Record Format
Each record is usually a line of text, and
fields within records are often
separated by delimiters (Ex. commas,

tabs).

€52® VMO eIBIMBEES DD 6D
O® gm0, OV DE S BBy
6@e®’ O sHEB0D BB 60 DON
@6l (). 6@, ).

Characteristics
Easy to create and manage, often using
basic text editors or spreadsheet

applications.

ee®) B0 O 65 otihdm 6®)
3OS 6B D) DOTS V@SN
BOOO 509 EOMDOENEG BOBO e59e3Cs.

Lacks the capability to represent
relationships between different data

entities.
580 coo Huobm  god RS
Berismnn BDHe® SO 6®D.

Usage

Suitable for small applications with minimal
complexity, such as simple lists (e.g.,
contact lists).

80 @Bt (62): PR Bty D&

gO® 30BVEN 38D BN 6BED BEM e
68.

Often used for data exchange between
systems due to its simplicity and
compatibility with various formats.
&8 b ey BDEOD BEH) 6RIGHS
B0 i D) wOHEE OB 0@ RO 3o BB
DR HSO® FRME OO eRNEOS.

Advantages

Simple structure makes it easy to read and
interpret.

0@ D506 BEOOO &5 gbd Bozessnen SO
5883 DOE.

Minimal software requirements; can be
managed with basic tools.

gO® aco® GgOGS); BT 6PDRB HB®
DEODIDOLBIG WG BTDCEH.

Disadvantages
As data grows, it becomes cumbersome to
manage.

e BRHG O 8O, BB DEODMDOSIES
BOBO sy 68.

No normalization leads to duplication of
data.

33P@OENGED HeS OO cv gRBOss
BB @® eeB.

Searching and updating data can be slow
and inefficient, especially with large files.
Dem®encs DR 6MNE HO® i 6t3dd
50  GODMZD OO OFemB  ©®
FVEDBe® B Bow.

Lacks constraints to ensure data validity,
which can lead to inconsistencies.

e DEoMDG 5w SBO tsem) B
MBS o, DABS 6MWEB® &8 86
T,
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Examples of flat file systems
ool 6my &8 Bem N0

CSV Files (Comma-Separated Values)

A text file where each line represents a
record, and fields are separated by
commas.

D O 688m OB record D Beiesns
OB 65 DeBY GIMANDES 60 DOH ERD
683E EERDD.

Ex.

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.

BBRRO ® BB BEeH) BedBO 5w FDOO
2306y 65G EHWASHE, eRNEH] BO BOE e
D508 Henisonn SHBO B o) DOEB.

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.
Dz® OB 655E ED ORED DG Hd
0@ 65E 6HENY).

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 80 eo8W#n e OGS Em)
BWE WD g, B0E DK glor O SO
D8 57 S5OV 6EIH GRES ETE@BG MHTW.

Ex.
[
{
"name": "John Doe",
"age": 28,
"email":"john@example.com"
}s
{
"name": "Jane Smith",
"age": 34,
"email": "jane@example.com"
¥
]
Log Files

Text files that record events or activities

within software applications or systems.
®aco® 6GEEd 60) &S nE B0 6]
o om® OB OB 605€ GHEIN).

Ex.

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

2024-10-01 10:05:00 - File uploaded

ictfromabc.com



2. Hierarchical Model
QOOR PaSe

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.

QOOR e BB PWISH GE Ot D8
FDIBERS e 30DNIBDB  DOD e
Omed, O8E €20 OodO® parent

node do B3 god child nodes B&escw
800 ®D.

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.

et 9nds o8 @ exiew e® child

node records Bewismn ®oO® g &
QDB 6@ Hdzes#nn 6med.

Parent-Child Relationships

Each child node record is linked to only one
parent node, forming a strict hierarchy.
&z® child node record doO® et®

QOB B8 O parent node DO
5@ BRSE O r.

Navigational Access
Data retrieval follows a path from the root

to the desired record.
e @RY®B® Bred B0 geeldn HBHD
) BV®ED FX®OBBDEG WOEB.

Characteristics

Each parent node can have multiple child
nodes, but each child node can have only
one parent node.

z® parent node dwwO® child nodes
BBens BRDo e 8 ez® child node

DomO® B ®uwes O parent node
Don) sOM.

The model inherently enforces data
integrity through its structured

relationships.
BDAIBG 59B6HESE DB DO RS
®O®) D SRHD DO DAOE.

The hierarchy must be defined at the
outset, making it challenging to modify

later.
QOOBG HOBHEEER SHODBDG WS G
gm0, D6 5650 6OHeS BHOO eeswey 6OE.

Advantages
Easy to understand and visualize due to its

clear structure.
D8 e5cwcERB D5 B 65508 ®BBO 5
camsEHD HOBO e3e9e3Cs.

Relationships help maintain consistent and

valid data.
SRem SMOG o’ DEo® D SO
®cBBO cesand 68.

Disadvantages
Difficult to modify the structure once it's
established; adding new relationships can

be complex.

O5we SM8® g oty Do ednedd BHAO
EpO3ER; O HREH) D) BO® eoSHEn B
DTG,

Not well-suited for handling many-to-

many relationships.
R D) RV BGOSR ey 6368.

Managing a large hierarchy can become

complicated.
BEeE QOOBED DEB®DWOSNEG BOHO
303080 B BT,

ictfromabc.com



3. Network Model
HE s

The network database model is a data
structure that allows multiple relationships
between records, forming a graph-like

structure.

HE e ©fe) emaBln 6y BN OIS
i eeB oy oo D) BRI
& BHOO @b) EH® e DEWEGES.

Characteristics

Unlike the hierarchical model, which
restricts relationships to one-to-many, the
network model supports many-to-many

relationships.

£PRE0 Ty dn DD B @o® QNOB
ABE 605 6D, eHE PWISEH BKS D)
R RED) BEE) BHEK o,

Relationships are maintained through
pointers, ensuring that connections
between records are valid.

OB g0 SRS Do VD 6D

OB ©e30BBOB oM BRED) SDBDIGHD
G,

Requires a more sophisticated design and

understanding of data relationships.
enD ©PRRDD) BERe HEND oD
0RO 5% FOBRNGD FO®S 68.

Advantages

Allows for a more dynamic representation

of relationships between records.
OB g  ©ORBDE) D8NS  OSm
BOzesEG BEH) 9B @) 6.

Can access interconnected data quickly

through direct links.
agy o€ ®O®) gD OB D
POBS @) @D BT,

Suitable for representing real-world

scenarios with complex relationships.
SoBDEY  BBRRD) 8D dE 6RIMMEE
a3 Bozessnn BO® em) 8eey 60.

Disadvantages

More challenging to design and manage
compared to simpler models; requires a
deep understanding of the relationships.

80@ @ERDERD enNe3nsd t5eK® SO e

DEOMDOFNE BO® HENS FBEEIEIDOD ;
sRem B8ede ®ifds gDeINGE a4dms 68.

Data access is more complicated as it often
requires navigating through multiple
records and pointers.

ee®] B0 Ry Vo) ©® cHEDm BHO®)

&30c0e3cdB®0 DB OB VDS ey 5ed®me
BENS oSV 8.

There is no universal standard for network
databases, leading to variability in
implementation.

HE oD BECIGES He®) Dedn HBBDGE

6By, DB D SOe® BO@BSMOGO
em) 68.
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4. Relational model
O A Ra A o) 6]

The relational database model is a way to
organize and manage data using tables,
which are known as relations.

RSV o 6l s oy
BRSOV 6@ ®EROD DR MHBDEES

EDD 30DDE BHOOD ©® DSOS
BOOO s06® EVBEE.

In this model, data is stored in rows and

columns, where:
e®® MWIBeBE, e 638 ©&®w S0t O
®RED O g, DBE:

Rows (also called tuples) represent

individual records.
638 () ot ®ESed) o8 Oom
Beiesmen OB.

Columns (also called attributes) represent

data fields for each record.
BGt (Coenesn 6Qte ®HiESED) i O
OBD 3EH) e ey SBerismn DO,

Each table represents a specific entity or
type of data.

3z® DROBO BEDD ENVOED 683 COD
OB®EE Hewismn OE.

For example, a table for "Employees" might
have columns like EmployeelD, Name,
Department, and Salary. Each row would
store the information for one employee.

COWOMBE 6EE, 6LOMBS em O»
RIGRI! () BB, 08,
65 DEBSRD, &® e OB SOz BJD®

. 52® B8R O 6t3Omesy BEM)
6MOROT BREN WOH) &.

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
0B pmaBed D 300D

Tables (Relations)
The fundamental building blocks in the
relational model. Each table stores data

about a particular subject.

RS pwaded PBww® e 8.
520 OROFE B Doy BBRe e ®RED
WOB.

Each table must have a primary key (a
unique identifier for each row) to ensure
data integrity.

coo GRED oty VO tem) eE®

DRODOB® ¢NOBm RO O D 6806
EEH) EDDB HE@BOW) BJG GRE.

Primary Keys
A column (or a combination of columns)

that uniquely identifies each row in a table.
DR O O 63586 FHHBD HDED) @)
BOO (63 BGt D) 8.

For example, EmployeelD can be the
primary key in the "Employees"” table.

Eo®OBE 6@es, EmployeelD “ee3dmi3ess
D®ES NOBD RO Bk .

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.

D ORdw B (68 SOz »OOEEG)
208 DD HNOT GROD BBV O
. PO B0 OF) DO BBRDSDD)
e OB,

Relationships
One-to-One
One-to-Many
Many-to-Many

Will be discussed further in ER diagrams

ER &zes 8506985 D@8 D00 e
(el Wedo)
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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 (Oxven DOKd ®H0) BNODHEEHES
66300, DOBO® & HBOOR ome DOBS

e 9 O5OED PMIOBHES 30DNBEG O
oo,

Data Integrity
Constraints like primary keys, foreign keys,
and unique constraints ensure that data is

valid and consistent across the database.
0B BROT, PEDD BT, 3 FHDS
ONND Oo& BB e55e» eI 30 e
BEo® & EMNOO RO &wBm wOR.

Normalization
This is the process of organizing the tables

to minimize redundancy and dependency.
FBOTDE ©H B0 gdd BOO sem O
£308h»E BHe® HEIO[H 6BGE.

By splitting data into related tables,
normalization reduces duplication and
improves data integrity.

e go)g D) DD 6REeOX, BB®DOLNG

OBRS gxB0ss BB &) DO® b edD
FREIDD 8 Exgn OE.

= Members

_ | id (primary key)
name (string)

email (string)

phone_number (integer)

= Class Schedule

= Member Signups id (primary key)

id (primary key) class_id (foreign key)

—< member_id (foreign key)

class_schedule_id (foreign key) start_time (datetime)

no_show (boolean) end_time (datetime)

Benefits

Flexibility
New tables or relationships can be added
easily without disrupting the existing

structure.
2O8® O5Ed N 60 DO DR 6835
RS 5HEeDS DD BE BTD.

Data Integrity
Relationships between tables ensure that

data is consistent and valid.
DR o BBRBDD e NG 5 BQo®
RD 3098 »OE.

Efficient Data Retrieval
Relational databases are optimized for
complex queries using SQL.

SQL ®u8mers oSHén DOH® eeH
BORDBD ey BB HHESD WO &

== Classes = Types

id (primary key) id (primary key)

class_name type_name

type_id (foreign key)

duration_mins (integer)

S—

instructor_id (foreign key

- Instructors

id (primary key)

name
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5. Object-Relational Model
DS3D-8S0) epwmaBe

The Object-Relational Database (ORD)
model is a hybrid approach that combines
features of both relational databases and
object-oriented databases.

el BB e @) (ORD) epmade
65 HODROD oy ©ferns 5w Oeloy-
Do@OT e BEEIHES B 6CeWBRE @B
FTmRDER DO® 6cBHS S6D®HES.

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.
Do 558, Oy, ¢0® e S Beden-mo@ o
DOER®OE G@o® GBIV DD
e BHeOS 6585RD BRSO e
688 eHwadc Ex OB.

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.

BBBGEE 6 Oedns SH@gncs BO® e §
&30S0 61 DS, DABS oHEeEH
EDED R DS 52 RFM® (CBEDBL 63
6B 6@E HIERGD) 55 witBdd (P® 63
B> etse ®rESED) SHOBDMDG WOR.

A class itself does not represent any real-
world entity, but rather describes what
those entities will look like and how they
will behave.

BSED OBD o Dg SBe O5-6@I®
DD Benismnn 6mOB, F 605D OB
(€)) o By geie e T ®r8edes
emetie sy Be3nd ®Oa.

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.

5O ©eH) RIS O5WG 6®HHTO
e DD O BOBO D &BE, Bely
2860 DRDD 643 e5rEIEO 6EE DBHEW
BosSw.

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.
O3 ©y o3Bom DD gOSNOS.
BEBHD  SHODHE e 5O, R DB
D3O 7 DOT ODWEHEE 6DS 6mMEWEA.
Bl Gy BO5 e O DR OBE) DS
DD O o FNO DBem®) 5O® B
o 2 we.

If the class is the blueprint, the object is the

actual house built from that blueprint.
B5G 5c@E® 5B, DSmd DO rEreie®s
E@BD®D @F &5tz KOs,

An object is something you can interact
with, and each object has its own attributes

(data) and can perform methods (actions).
DD 3y AR SO R DE B 6EHE
D® b 6550 DSDDOB HBSEHEE® BEN®
(D) gt® g §® (Hw) B D HTESG.

Object

_____ Create an instance
4 Gar S
RS R T —>
L_J\_/___/:]__J

Properties Methods - behaviors Property values Methods

color start() color: red start()
price backward() price: 23,000 backward()
km forward() km: 1,200 forward()
model stop() model: Audi stop()
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Similar to relational databases, data is still
stored in tables where rows represent

records, and columns represent fields.
HORBD e BEEIBS ) HBOND, D
20O ®REN WO gL 638 OB e
Bewiswe @oO®» ©w B OB Dedy
Berismn ®O® O® OG.

However, in an object-relational database,
rows can contain objects, which can
encapsulate more complex data types and

behaviors.

et 6O, OSN-tPRRDD e
BGGD DG, 658DE DSBS ho® DG Wl
g0, OGS DEND 5oV e DV® &5
OB oB® WG WTD.

Inheritance

Just like in object-oriented programming,
the object-relational model supports
inheritance.

Oe3-20@dc DOCR®EEE 60, Otin-
SBRS emace inheritance eem) e
emda.

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.
6®Bx gewel DO D BIBG (63
DROE) OB® B0 BB O BENo®
©0® PO co® DO 8BS, O Fon Do
20D gOOd® 65 s5O5® F) 6dned OB
D DG B DOG.

Object-Oriented Relational

_

L
33

Benefits

Supports complex data types like
multimedia and spatial data, making it ideal
for applications that need more than

simple tables.

D@05 &5t FOMBE v DS 3oSHE
e OB® e®m ame eoB, DB ©oE
DROEO D) gdms 6(e® 5w NS 588
68.

Combines data and methods, allowing
flexible and advanced operations directly

within the database.

e B8e)n DG KPR HOIBB 5w cesed
6®e®mnE® OO 98 6B ey ©® PO
FRED OEB.

Works  well  with object-oriented
programming, easing the transition
between the application and database

layers.

Belp-2c80c DeEOms O® 65NES S
OB, 6re® ®w ey ey 86 oo
£50)®#5 BB DOB.

Drawbacks

Adds complexity in design, management,
and querying.

50R®, DEPHDOSNG 5w DB O
e30BVEBDGB O WOE.

Additional abstraction layers may reduce
performance compared to traditional

relational databases.
008D BRRD o BLIES M)
e 80 a8eldnm Do SO be
0BG h) DG BTD.

Still relies on relational principles, limiting

full use of object-oriented features.
Beln-2r80t Be®meomd@ 8N DG B
DOTS DOBS BRSO EAVE® @ O )
508,
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Entity Relationship Diagrams
QDD BOVSOD) 0HS

Peter Chen introduced the ER model in his
paper titled "The Entity-Relationship
Model, Toward a Unified View of Data".
B0 605 ER epwmaBo et g¢xesd "The
Entity-Relationship Model, Toward a
Unified View of Data" c®» &b®ce cOesis.

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.
Dmes DB el o 68 NG
cams®n O®mEK® Hozosnn SOHAO POGHD
BH@ngnes BVO, i B8IBS e5wEed® SO
€309 30DBRDHES €5 IVGOWOTDR DO
BeDemn swey SOOE.

The model uses entities (things or objects),
relationships (associations between
entities), and attributes (characteristics of

entities or relationships).

6®0® 4waBn YLD, RS (WD
g0 BBRSDMDGB) 65 ®REN® (DD
695 BRVSOMNOQ EDBH) O WOEB.

Chen's ER model was highly influential and
led to the development of many other
database models and notations.

Chen 8 ER epwmaBn eRe®nds Demrnm 8
g0 208 6en)’ e &) WIS &M
gomd BBRMDG BOBO 6wy Be.

As databases became more complex, the
ER model was extended to include more
advanced concepts like generalization,
specialization, inheritance, and

aggregation.

e ©fens Ot woSHén § 8O,
ERIBDBDONEB, BeBBDOMG, EOtOG €39
Do BOHO O DENS Ergn t5om@e STRCD

B8®0 ER ewmaBes b @0 @28.

This enhanced model, known as EER
(Enhanced Entity-Relationship), allowed for
the modeling of more complex real-world
scenarios.

EER (Enhanced Entity-Relationship) e@es
woEedw 608 OBERE) DG WS,
DEND €308 E0 e3CRE-6QN D3
PO EH) 96 @RI & &r.

The Unified Modeling Language (UML)
emerged in the 1990s as a comprehensive
language for object-oriented design,
incorporating concepts from ER diagrams.

ER 058 B@ tom@s aenes OB dedmy-
@O L@ e DSSHEN DD 6E

1990 emwed & Unified Modeling Language
(UML) €300080 6E0G.

UML includes class diagrams, which share
many similarities with ER diagrams but are
more  focused on  object-oriented
principles.

UML 8 &338 Ozes 6508 e d® a0,

Fn ER ¢zes 60 e50® 6@16m] t581m®
6Re) ®FD DS OS-HeRO: YAV
6608 Of) gONIIEGED 6(NE) WORB.

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 0zes €305 e @) SH@Ens e
50 6D O%eNd HEIOZ e
BV@gne eme O SBOBD 0N ®B

g0, SR ©® e OIMEG B3I
SO0 OO Ee5t0 DERE).

ictfromabc.com



What is a System?
oEBGD oy NdSe?

A system is an organized set of
interconnected components that work
together to achieve a common goal or

perform specific functions.

BEABED ©E 688 ORI B O
@8O e 65 BEoD IHGEES @) SO
BE®) DO ) DO® gD HORVDID
300D 300D DOOQGBES

Environment

Interaction

Component

Component

Component

Inputs Outputs

Characteristics of a System
880806 e

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.

ENBGE DO k) O® gD HSBODBLDD
800 68 ¢35 LB OB 60D 8.
&520 6300DDERO B&om HGEEE 90 O,
2@ T Brde® &scBed @5 go@gn
BEH) EED 68,

Boundary

2. The components of a system are

interconnected and depend on each other
BEBED 800D DBDe®WO HODRLD O»
g0 DD O 6e) D8

3. Systems take in inputs (such as resources,
information, or energy), process them, and
generate outputs (such as products,

services, or results)

&8 e)n eem® (5858, 60T,
6% DeeEB6 &), T OO oo,
3BeIDES 59DE OB (Bdee®m, 65, 63
58d@ &)

4. Every system has defined boundaries

that distinguish it from its environment
62® SEOBGD® O odesdens 6OBmO
BEBD B BEDS HHODND®G O T

5. Systems are goal-oriented
&8 9@mw-»tEOT 68

6. Systems often have feedback loops that
provide information about the

performance of the system
&8O Hrmmdsdn 88Re MO
25050 BeIBE @ eRNe®3 BO gD

7. Systems can vary in complexity, from
simple to highly complex, depending on
the number of components and the degree
of interconnection between them

@000 oD w® T god gD
580R50m) BOO® @ 3eHd®D 0@ 8O @

E30DE 28 52 3oV ODGHBSS 6ODES
B ®wwD.

8. A system operates within an

environment that can influence its behavior
BEBED D8 o0 RDEeEd® G S
D806 DG H§I5em 68

9. A system should be viewed as a whole
rather than focusing solely on individual
components

BERBED 8 8 00D 608 SBED
SONMEB 6T WO BBDEE 6EE DoBH

Gla)e
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What is an Entity?
RDVBOGH 6y DOBE?

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.

BINBOGED BF 5D OGN DO &8 e
BB DE S 600} oGS, DG e5TRE
e@imel 6cmrw, E®EeKRD, ESDIWEBEY,
850 693 eNEHBEO GHE®) SEABGO e
B gemets 98)) Kemiesns e ®uD.

An entity is represented by a rectangle in
an ER diagram.

ER ¢zes @0maD esapjemismens @&
BIMBOED HozesEn 663.

Teacher Student

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).
e oo  grs  obIGE  ®ES
@O0, IO &5¢ eBIDBGHES ®RE) O &S
O3y em) towm@es Bewleswes o D,
&8 Ddnded »M® e eeE® (Eo).,
B, 0@V, FrEnd)d).

Characteristics of an Entity
BOBED BE

1. Entity can represent anything in the real

world
VOO Rz 6EIMeE BDE® 60D
Berismn DG oD

Example

e A Person (Student, Teacher)
3E®EEGD (BB5E), ®OTOOE))

e A Place (Park, Restaurant, School,

Hospital)
3D (EEmDE, eNesd GIRD, LR,
6O3®E)

e A Thing (Bicycle, Furniture, Appliance)
6enD (RBB®EG, ®aw LN,
Ee3OEN)

e An Event (Order)
880 (eresnD®)

e A Concept (Project, Contract)
0BeBD (6. BxIesases,
BIBNDDD)

2. Each entity should be distinguishable

from others in the system.
&52® IIDIGEDO SEDSHEE oM HFHBEM®S)
OO BDEDIOD B BB .

Example
In a university database, the "Student”
entity must be distinguishable from other
students.

H5OTema e GRENOD, “®axs" (Student)
BOVIE Fewmsy  BRems 6O
DEEINOD B BB G.

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.

D O BBBE) FHDBS 6RE HEX) ®THOD

Bes woex®sm (Student ID) o8 ¢
B0, B8 6o DO KBS HTemBes
6RE) 6®S), DN D BBs VOB 603
R 38 WOGB.

3. Has an entity set: An entity set refers to
the collection of similar entities.

BINHO WEWED GreD: VO DEDED BH)
583 HIMBODE DDROE.

Ex.

e Entity set student consists of collection

of students
BBBE) DINHO DEDEB BE35e®meD
050> 6O

e Entity set Teacher consists of collection

of Teachers
QOTOGE) BB DEDEG QOTOOTDEH®S
050D 68
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4. An entity is described by its attributes,

which represent its properties.
BHVOGE OB @FNo® BekIsmn oD O
CORDBE B B5nd 6wmed.

Example
A Product entity in an inventory system
may have attributes such as

9XedROD 6EBn B&denexm (Product)
HVIGEDO 6@OTE @FNo® BRG HTeD

Product ID
Name
Price

5. Entities can be related to each other

through relationships.
BIMHO BBRSD) ®O®) DBEDO BBRDSRD)
B .

6. Some entities cannot exist without being

related to other entities
60O BDVO 6OHD HMBIGEDO BRI
e STOBB GXDIMTED

7. A system will not work properly without

entities.
BNBO 6NBTHD EABGE S 6@ S
6DOY) L.

Example

In a banking system, The "Transaction"
entity cannot exist without the "Account”
entity.

o BEOBGD, ‘BB DVIG 6BEHD
‘©x6cR" EIVIG STOEGE EIIDT.

A "Transaction" records actions like
deposits, withdrawals, or transfers, but
each transaction must be associated with a
specific bank account.

‘oxecyn)’ e, el ety GS® 6®)
®Gt BOB e oy O OB, HPS €5z®
®RGERDDO® BEOD Ao BENEW ©O®
28RS0 i @EIE.

Entity identifier
RBO BHEBODB

506700GE1G29325QX363

Entity identifiers are unique keys assigned
to individual records within a database to
ensure each entity can be distinctly

identified and referenced.

BINHO HESOBDEB G D BBLGED DG
g o8 OO seH D DX HEIVOG
50RO WED) GO0 & 6N HOH®O
D D ©udn HOO ewd) 5O s
g2 Bmds 68.

Examples

National Identity Card Number (NIC)
H8® Deem®essd gome (NIC)
A unique identifier for individuals, such as

200512341234,
200512341234 8B IE®EGES SCH) DDV
BDEDIDTE O,

ISBN
A unique identifier for books, like 978-3-
16-148410-0.

978-3-16-148410-0 825 ©e50t5 e3€5) DB
BDEDIDTEO.

Vehicle Identification Number (VIN)
Orn®m HEDI®DEB gowe (VIN)

A unique code for each vehicle, such as KX
- 6644

KX - 6644 875 5 Dy ENe0ecs e5&®) s
BT
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Steps to Identify an Entity
RDVOE HED) @eBOO BrdO

Understand the Purpose

o8 6VO® ®D

Know what the system is about (e.g.,
student management, e-commerce).

SENBG DO @eHerd et OB® (Ee):
BBB DEODDOBNC, B-DEesBCs).

List Nouns

O o5 QrBSEED DOB®

Write down all the nouns from the
requirements or description (e.g.,
Student, Course, Order).

OGS 6193 BSDO6HS Bre® M® e
Bose (¢e)., Bes, 0@, &esni)®).

Check for Uniqueness

556685006 sem od® DoS®
Ensure each noun represents a distinct
object or concept that needs to be
stored.

5z® B BEHEHO GRE) DG G 603

D8O 6® omABnm B3I
DO OO 505D ODD.

Define a Key Attribute

S® RFNo®EE SHODHG DoOSH
Identify a unique identifier for each
entity (Ex. Student ID, Order ID).

D D obAE  oeH) febd
BEBODED HE®) XD (6., &BBdB
woeXBesm, guEnd® HreHBenm).

Confirm the list of entities based on the

above criteria.
9w BN O eHBO  HIIBHO
QeBe3nd DT WOBD.

What are the attributes of an entity?
RDVOGD CORBBE OF 68HDNC?

Attributes of an entity refer to the
characteristics or properties that define and

describe an entity in a system.

BDVIGED CHRDBLN 6B SEOBGD a8
DD SHOD®E DO m B3O DO®
QBB 655 WIN® 68.

Attributes provide specific details of an

instance of an entity.
CORBBE BB B oOGD Seaom
BeDD Be3d esescEd.

An attribute is usually represented by an
oval in an ER diagram.

CBRBDBHMEE @56 ER dzes eDmom
DO@MOEBRS Kdzes#nn 6m6d.

Student

There are several types of attributes.
OB DV® BEBescS aeD.
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Simple attributes
80Q COQDB

Simple attributes refer to attributes that
cannot be further divided into smaller
components. They represent single,

indivisible pieces of data.

80Q CODBH Y ®E ©oddm OO
OO0 BREB 62T CL3RBE 60. Fon
28, 6REDG MBS e 6O Hewriesns
OE.

Simple attributes contain atomic values,
meaning each one stores just a single piece

of information.

B0R CORDBHOQ OB GOES Flo®
68, DB eemel D6 D CoEeent Do®
emMOROE B5BH ®REN DO ROB.

They are represented by an oval in ER
diagrams.

Fn ER ¢zes 3098 O BO@IOESS
Bdzesgne 66d.

Example
Here , Student_ID and Age are simple
attributes of the entity Student

e®8 , Student_ID e Age & Student i
BINBOBE B8O CORDBEN 68

Student

\

Composite attributes
e o glel@imIcIOd]

Composite attributes are attributes that
can be divided into smaller sub-attributes,
which represent more specific pieces of

information.

o@D  COODBEM O DI 560D
6mMORGT 6N Beleswn oD @) Eos-
CBREBSE DD 6RED B COERDBEN 68.

Each composite attribute is made up of two

or more simple attributes.
€520 €30 CBRBBHNDO BOR CRMBIN
GBS 6] Dl WD €5E8 &.

The meaning of the composite attribute is

derived from its constituent parts.
0D CRDBMEE FBOG ODE €30650D
60 OFS @) .

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.

E3003E0D QDB BOZBHEB DOX QDB
E5003ED CORQDBHEE O HR®m 6RRQ WO
g8 Bene BO@MMOBEERS D oo, D
HORVRE) ©E® 5 WHNo® HBEHN® D
D@0, BenE FO@IOED BB O
Bdzesgne X @6

Example
In the Student entity, the Name composite
attribute can be divided into sub attributes

FirstName, MiddleName, and LastName.
Besw VOB S, MO o
EEQDBHG S5GE O, Oe HO 5w FOEN®
DO BB E5 RENo®ORD 6RER ®WTEG.

Student

Middle_Name

ictfromabc.com



Single valued attributes
o8 oo 688D oo

A single-valued attribute in a database
refers to an attribute that holds only one
value for a particular entity at any given

time.

ey efenm o8 2 agond oo
CBRDBEMGD B COBE aDBSNODE BB
VOGS BEE) DD FOED SOLND &ed
CBRQDBLNEE.

Single-valued attributes typically hold
atomic values, meaning they represent one
piece of information, which cannot be

broken down further.

D5 goG 68 COQEeSN  ENBIDNBSGHES)
SO OGS OB, DB gemel Dxes
Fn odgods de cBn MmO
emMOROT 60D HEIses mO® RORB.

Single-valued attributes are generally
stored using simple data structures and
there's no need for additional tables or

arrays to manage multiple values

25 D0 658D CORDBE ENBIWBEHRS
80@ e OGBS NHDDEES ORE) WO s
g0 R OGS DEOMDOIEG SO0 @m0
OB 63 g0 FO®S 65065.

They are represented by an oval in ER
diagrams.

Fn ER ¢zes 3098 O BO@IOESS
BozesHIB 6m60.

Example :
Here, Student_ID and Age are single valued
attributes of the entity Student

e®8 , Student_ID &» Age g student i
BINBOBE DD FOEED 55D CERQBBLINE 68

Student

\

Multi valued attributes
FDED BBOGE B COQESHN

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.

OGS BBOEE 68D COREBE BBEDB
gemel OB oy 6fenDm G GO
B&BDD VOGS &) 68 O3 & O
G0 &) SDG B CORBBHGE.

Multivalued attributes often require
separate tables or complex data structures

to store the multiple values.

OGS SBOGE 65D CORDBE) e
ee®’ B0 Ry a®nS ®E) BO® EH)
6O®»® O®) 6] t5oBVEN 5D DBWHES FOBB
68.

Multivalued attributes can complicate
database design and are often handled by

normalization.

OGS S5BGED 68D COQEBE) XD
68eNs SH@gnc BoSDE mE B gm0
ee®) TO N@IDBWOE BBS ®egdcds
QTeR.

They are represented by a double lined oval
in ER diagrams.

F5) ER ¢zes 8509 O £9550 b o8&
BDO@NOEHS Bdzessnn 6wed.

Example
Phone_No attribute of student entity is a
multivalued attribute since one student can

have one or more phone number.
D 86000 OO o DD  6M)

BBesen BDe o Qds, Phone_no
coemes  student ®EDIWOBEHE®  g®mES
BESGD 655D CRDBHIGE .

Student

ictfromabc.com



Stored attributes
®RED DG CORQDSLN

Stored attributes in a database are
attributes whose values are explicitly stored
in the database, rather than being derived

or calculated from other attributes.
e ©fenm GRE) DS CORQDBE OH
6O @EFNo® OB DS OO 683
®MHDE BOO® ORNDO e ®RENED
250922 RD ®RE) O TS ®RENo® 68,

These are directly entered and saved into
the database and remain constant unless
explicitly updated.

6®D) 6380 RO aePd® grRED DO £
s5O8® g0 5tetERD GIODMBD®
CMWEEEND BEHD 5O

They are represented by an oval in ER
diagrams.

Fn ER ¢zes 3098 O BO@IOESS
Bdzesgne 66d.

Example
DoB attribute in student entity is an
example for a stored attribute.

Student ®oBOecd DoB csEmdegns ®RE)
DG CBRADBHGE EE) CEIDOBGE.

Student

DoB

Derived attributes
O5es® g CORDBE

Derived attributes in a database are
attributes whose values are not stored
directly but are instead calculated or

derived from other stored attributes.

COD BBGED DFEDD DG COODBIN BF)
OGS 53230 GRE) 68O HES &F 6DHROO
@G DO 65 6O ORED WO &S
CORREE O Odesm @O DI®D
CBRDBE 68.

Because they are computed at the time of
retrieval, derived attributes reflect the most
up-to-date information without requiring

manual updates.

T o) ®De®8 ®#nmn DO gt B,
ODIBD ELRDBH GBS DB SHOHB
gO®m5 630D HIND® GIOBIBD 6MOROT
888 »O3.

Derived attributes depend on the values of

other stored attributes.
DD @EFNo® DM GOREN O &ged
RFNoBDOE SFBDGES O O&) 3D,

They are represented by a dashed oval in
ER diagrams.

g ER ¢Gezs ©0m8 O o8 b &
BDO@NOEHS Bdzessnn 6wed.

Example

Age attribute of student entity is an
example for a derived attribute. Because
age is derived from the stored attribute
DoB.

Student ®OES Age CcoEBBHG
D3 EBRQDBLEED BED) CEIBOLEBE.

OSeNe 65 Age Dxiesss® B graiend GRED
206 a5 DoB o» copiesnens.

Student

DoB 3 Age

ictfromabc.com



Non-Key attributes
B0t 6IOD COQBBEN

Non-key attributes in a database are
attributes that do not participate in

uniquely identifying an entity or record.

e B8eED grs GOt 6aNOB CRQDBEN
65 IHOGEE 605 DD FHBL QL
BED @DBO0 35NB 620D CHBRDBLN 6D.

Multiple records can have the same value

for a non-key attribute.
BROT GEOD ELRDBLHE LX) D) DN
DED D® gmr SDG ®ow.

They add details that help define or
describe the entity but do not influence its

identification.

DS VOB BHODHE BBOO 685 Bedd
BBOO cond On S DB HEH) OISO
REeE® o Bind D DOB.

In a well-designed database, non-key
attributes should depend on the key

attributes.

6NEX e50EE® DO @E e BEEIGE DS,
B0 6ENDD CBREBE BT CLRBSS
@ o) 5O8.

They are represented by an oval in ER
diagrams.

Fn ER ¢zes 3098 O BO@IOEES
BozesHIB 6m60.

Example
DoB, Name, Address of student entity are
some examples for non key attributes

Student ®o®Oecs DoB, Name, Address
BROT GD® EBRDBHN BEH) CHOH 68

Student

Key attributes
ROt EBRDBE

A key attribute in a database is an attribute
or a set of attributes that uniquely identifies

each entity or record in a table

e ©@eInm g8 ROt CLREBHGED BX)
DRdw B D O OIS 683
OO gHBd HED ®SB0 DD ®E
B COQDBGE.

Key attributes, especially primary keys,
cannot have NULL values because they

must uniquely identify records.
B0 CORQBBHNG, DemBenS® HOBD
0T, D) GBS 6O BEIN®D G

D, FTn0 &3 (NULL) aocs Bdo
GEDTD.

Key attributes should not change over time.
For example, it should remain constant to
maintain a consistent reference to the
entity.

B0 CORDBH DIRKD HBO®m 603
6B (NGB, CEIDOHIBEE 6@ES, IMVABWO

ENOO Em SO BSHBD D Bumd
e5cDBG HE.

They are represented by an oval with the
name of attribute is underlined in ER
diagrams.

Fn ER ozesesDoside ds o aie s
COREBHMeE »® o8 DO@@OnHS
Hozesgnn 6med.

Example :
Student_ID attribute in student entity is a
key attribute.

Student &®obOen  Student ID  cmde
COQDBENE.

Student

Student ID
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An attribute should be either

CoRBsMEE cu Tens D Boama.

1. Simple or composite.
0@ 683 E30EDD.

2. Single valued or multi valued.
8 oD 605 D) EmHS BBD

3. Stored or derived.
ORE) DE 61 ERFSDD DE.

4. Key or non-key
0t 6693 T 6OD

Ex:
e Simple single valued stored non-key
attributes

BOR OB FOGED BB ®REN DE GROT
GO ELRDHEN

Gender

e simple single valued stored key

attribute
0@ D8 G®ED 8D ORE) DE 6ot
CORQDBHEN

NIC

e composite single valued stored non-

key attributes
50D OB FOGH BB GRE) DE
BROT OB CBRDEI

Name

e simple multivalued valued stored non-

key attributes
0@ GG BEBSEE BB GRED D
BROT GIOD EBRD@D

PhoneNumber

What is a relationship in ER diagrams?

ER ¢z65 650693 D@ BBOGED Y
OB

A relationship in an Entity-Relationship (ER)
diagram represents the interaction or
association between two or more entities.

BMDO-68RD (ER) Ozes es0md® &S
BRSDOGE IIBO e M5 i)
@D GO  FOOOFE) 6®5 HBRDBRG
Benieson DOa.

Relationships are usually represented by a
diamond shape and connected to the

related entities using straight lines.

SRED)  NOIDBEES  EGEORE  BEIBEES
Bozessns On good 8o 681N ®HDDEES
g6 BMHODERD HBRSE 68.

Student Subject

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).

o o5g 6638605 cd 8eImm 603 ER dzes
059D HODBDMOED HED) BTEO 5y
60, §m) 5 BBE HIMVO g0 HIO M3
b §md TBSd OB (6e): BBk

2B@ODO e 68 (enrolls) )

Student Course
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Cardinality
®OMBEDD

Cardinality describes the quantitative

relationships between entities.
®MBEDD HIBO g HEENTOD
8RS DO DOEB.

It defines how many instances of one entity
can or must be associated with instances of

another entity.

D D OGO Bow DHOD
BBOGD GO BR® BBRRNW Bk ®de
6®] BB e B SHODHEG DOEB.

Chen notation is a graphical method used
to represent relationships between entities

in a database system.

6DE oG ©BF o 6l SEOBGD
VD D0 BBV Hewnisnes SBHOO
T oD By HOGS.

In Chen notation, cardinality is represented
by placing numbers or symbols next to the
lines that connect entities and

relationships.

608 FoHEHRE, MMV ©H BRI
&38R O® 63 &R 30RDB) GHI 306D
DS ®HIBHBMD HOE3ENE 66d.

Examples

¢ Onetoone/&Fo o (1:1)

1 1
Man Woman

e Oneto many /& @z (1:m)

1 m
Man Vehicle

e Many to many / ®® ®® (m:n)

n m
Student subject

Steps to Identify a Relationship
PBODOED B @S0 Brpdo

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).

FEIOFED 6508 ®H®: LSS FO8Sn
O 5eH®D NIV DB SO® GV
) 20D OB oSG DOB® (Ee): 83638
BB EM) B 8O, edeIBE3S
eEnE® BHO).

2. Look for Verbs: Identify the verbs in the
system description. (e.g., enrolls, orders,
assigns).

Swiese eeneH®: SE08 Bedmoed Swiese
BE® OB® (6e): BISED SBO, orsnd)®
BHO®, e5cOdV).

3. Define the Relationship: Use the verb to
describe the relationship between entities

(Ex. a "Student" enrolls in a "Course").

SORSOMNOG SHOO®DE DOD®:  HIBO
gm0 BRSDG Beid SOOO ) sen
O OB (6o ‘Besens’

@@ DO" eres 68 (enrolls)).

4. Check Cardinality: Determine how
many instances of one entity can be related
to another (Ex. one-to-many, many-to-
many).

@D 5d®) DOS®: D IVAED
eI B OB DO BRSE B ®weie,

oB® BO%Hn OB (6&): one-to-many,
many-to-many ).
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Types Of Relationships
SaeH Ob®

One to one Relationships (1:1)
T T eodem

A one-to-one (1:1) relationship means that
a single instance of one entity is associated
with exactly one instance of another entity.

Fo Fo (1:1) 0050000 oy O
HOVOGD D8 GOSN HOEO® DD
VOGD D SN HO® BRRD &
&8s ROR.

It is also possible for an instance of one
entity to have no corresponding instance in

the related entity.
D IHIGD EDBENODO geIg MBI
gxdEes GOSN 6MBIO0E ®TRCE.

Example:

A man marries a woman.
BOHBeE DO DM O ®.

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.
6®® gOtEMNeOBE, D IO &8BIx;
WD D BOBenn @I O® g0, D
gosecmd 80n ®res D) DIDDDD
SO, 66 6O, IO 6MBTED
833 59 BHBS eOHO MO I
BTG

\

1 1
Man @ Woman

One to many relationships
T D e

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.

To> D5 BRSO BEDS gewel DSBS
D HOWOGD D8 OO DD
BOGD Do) SBBGER GO® BBV
DE D DD 6cd® bded &zd

OO 568 OeE D OBMODO
@D OV B & RORB.

It is possible for an instance of one entity to
exist without having any corresponding
instances in the other entity.

B eNBOGD FOSMNODO em BIBOGE

gm0zes O3 eMB®HO OB
BDTRH. 663

However, an instance of the other entity
cannot exist without a corresponding
instance in the first entity.

6O, B HBO6E exdzes desNDD

6MBBD gonm  HIHIEE DN
BtOBG EDIWTD.
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Example:

A Man has multiple vehicles
BB 6RI6H] OHw®m 6.

Here, a man can have many vehicles, but a
vehicle can have only one owner.

cOBHE BBoesmd 6N6HS Dw® BDB ®is
2D wHEDO HBwdredrn 8O0 ®Hen
D epecsp 5OL.

A man can exist without having a vehicle,
but a vehicle cannot exist without an
owner.

DHBEED 6D BBesd &5tdBG s

DS FBBDOEDR 6MBEHD DIWWEDO
e5cDEE 6T,

1 m
Man Vehicle

Many to many relationships
) g Ve

A many-to-many relationship occurs when
multiple records in one entity are
associated with multiple records in another
entity.

O oBOnm Obm) S8seR OD

OB OV BBEE HO® SRS §
B0 Rty Vg BRSDDD FrSed.

In a many-to-many relationship, both
entities can exist independently without
being in a relationship with each other.

Rr) Dy HBRSVIOD E, WOVO 6cm®

DB ©O® SREMOESDS  6mOd
BNV e5tOBG BT,

Example:

A student enrolls in a course
BBBEEE VIO LGS 68

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.

cRB8, BHBBsEHEMO oIV BBEO
gees D6 i g, NAB@ODO &35S
BBes ecemmp 8O . B®B6GERO
B0N@ODO ded) @BOBS  emMOD
5B & gm0, B85S 6850
eBI@IOD TR WTECES.

n m
Student Course
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Descriptive Attributes
B30 coQnesn

Descriptive  attributes linked to a
relationship  represent properties or
characteristics that describe that particular

relationship, rather than an entity itself.
PRSI MOEDO PR & BSdhOm
CRRQDBE Bozesms DOBES ©®
BIMBOGEDO DE) D Bemdn PRSI MNO®
B3O O RENo® 6H) QBB (3.

These attributes provide extra details about
the relationship between entities but are

not part of the entities themselves.

6®® ®FMo® |INBO GO BBVSDDDG
88e g®n0 Bfod won® P T
BNBODE® E0EE 668,

They help explain more about the
interaction between the entities involved in

that relationship.

D® oReDGD HIRRE HDVO  gd
BV o Ot DS 5t HHBO
&30 OE.

Example:

The Enrollment Date attribute in the Enrolls
relationship between Student and Course
specifies when the student enrolled.
Bexsc(Student) & Q@) GO BIesEod
86® (Enrolls) e8s50mmded graes De®

8» (Enrollment Date) ®@#momn &S
BBBE) HED e @O Bewsd wOd.

Student Course

EnrolimentDate

Degree of a relationship
£SO GED Y

Unary Relationship
I8 B

A unary relationship, also known as a
recursive relationship, involves only one
entity type participating in the relationship.
Sloeralelols) SO N NI6I)] eREe,
EBeD® THo ©ODBIMDGE ©E D

BDVDE e fae)e) DO®SE
BORDBNOGEE.
Example:

Employee entity where each employee can
supervise other employees within the same

organization.
D>® roN6E 6e30mKes DS DO GrOHEE
FHD 6E3OmBS FRBHG OO

Employee

Binary Relationship
&00r PRsmm

This is the most common type of
relationship. It connects instances of two

different entities.

DENB® g PIIo6E BBRRm OV®E
6®nB. D HNIVO ecww O GBS
DO,

Example:

Student learns a subject.
BB DBBED Y6HD O

Student Subject
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Ternary Relationship
858 ©8s50m

A ternary relationship involves three
distinct entity types participating in the
relationship.

550 o500  68RSmDGEO

BB O DneS HIMHO OB® DD
oGS 68.

Example:

Supply chain management involves a
Supplier supplying a Product to a
Warehouse

€50e5(5® SO DEODWDOFBEE
Va6 Oimedcidn (Supplier)  ®RENODO
(Warehouse) &&esremme (Product) escest3®

Product @ Supplier

Warehouse

NOTE:
Relationship word should be carefully taken

into consideration.
SBRDDIOBE  BOzs#Ns  O®D  ODODMDG
2360®6®% rESERD ®D (RNG.

Example:
Doctor Patient
Medicine
Student @ Subject
Teacher

N-ary Relationship
N-ex3éhn o8s30

An n-ary relationship in database design
involves four or more entities that are
interconnected, allowing for complex
interactions among them

[Soio) &8 SH@ngnecs N-G3&5
HORSDMOGED GO HODSDD BB
DO 695 Oif) @IDD FeRED OB O,
T g0 oSHEn aBobEE) BEeH) 9
£3@6363.

Example:

Students enroll in courses, which are taught
by instructors and offered in specific
semesters.

coedmmidss  (instructors) 88s oS0y
QR® B® Tewdy «glse® oD@

(semesters) Bx»®xn ER¥® SHA@
(courses) eseem &eged (Students) goes 8.

Instructor

Student @ Course

Semester

Ex:
Student-Course-Instructor-Semester-
Classroom
Manufacturer-Distributor-Retailer-
Product-Customer
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Extended Entity Relationship Diagrams
Belman oo 8RS Gzes 80®S

(EER)

Extended Entity-Relationship (EER)
diagrams are an enhancement of the
traditional Entity-Relationship (ER)
diagrams.

B3 5D BRSD (EER) Ozeses0®ss

65 08B Wb BRSO (ER) dzes
©009S De DBEren SBOOS.

Strong entities
G508 b

It can exist independently of other entities.
It has a primary key to uniquely identify
each instance of the entity.

630 OB B OB 3N 36O

weDo. DO Hoboed D D De3Nd
FODBE BED ®BD) HOBD BROW ETe.

Can be uniquely identified by its attributes

alone.
DEE CREmE DZS SO DS 6
BEDIED BTEE.

Strong entities represent standalone

concepts.
GBS BNLD 3D o B3
DOB.

Strong entities are usually displayed with a
normal rectangle in ER diagrams.

HREOD RV e@HBEES ER 6503 @
€)% €532§EwIPNE BB 6e580E @TeRD

Example.
Consider an entity "Customer” in a retail
database system.

6dae ey 6@e) sEBGm “endemiBm"
BINBDEG LR DRB®.

Each customer can be uniquely identified
by a CustomerlD (Primary key), and the
existence of a customer does not depend
on any other entity.

£52® 2206 BDenNn® Sy elciN O
WERODEE (NOTD (BO) BBS ED®S 6EED
BEDMNDD B gd, NOEHIBWEHBEE
3000 DD HEE HIIVDGE B O
6xNSDOE.

Weak Entities
ebhdE pobe

They cannot exist independently without a

relationship with a strong entity.

680 BBOD VDG BSO®
BRDBVMOEES 60D 3HDDD 5t
©XIDTD.

It does not have a primary key to uniquely

identify each instance of the entity.
D0 otded B D FOBNMD FHBBO
BDED) ®EE PO BROD HTD.

Cannot be uniquely identified by its

attributes alone.
DB CBEBDEHE OBS SO GBS QL
BEIED GEIOTD.

They rely on a combination of some of its
own attributes and the primary key

attributes of the related strong entity.

BB 6eIsDESES DB ared® CepE®dn €5
D0 SR DO wIHDed ©GROT
EERE®E O Dpd ®mE.

Weak  entities  typically  represent
dependent parts or components of a

stronger entity.
chd@ OO  NEOHDBEES  GREHOD)
ONDDED (6D 6N 6™ 300D
Beisnn DOa.

Weak entities are usually displayed with a
double rectangle in ER diagrams.

chdep nVD @»secEs ER 6068 D
2550 tsapjemisme BB 6e5550%) @IeR
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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.

ehde DD oD RO ©GE DGO
FOR GOS0 b eBchHn G DO

cHOE HBDEGE DS CRE BED) ®SED)
CBRDBENGED 685 LB BEWGE.

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.

BB NIVDED POTD RO 60
6D, ok BRODO 5BHMD 5BHE e
38 ®oO®) gHO@ NONDDEG FOHHS 6@
BOENBD 6N, OB chde HDVD
Fed HeeS® Be®) GRS LD
B 6€) 5OE® VDS,

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.

e O3dD DB 6RE HEMETHO 588N
D8 oBm RO MR GREOD pIVDES

08D 0 OB GEDBRD DO E3oEHID
BROE SHEENE OGS

A partial key is represented by a dotted line

as the underline of the attribute.
0B BRON copmesed 3 9 e B
e3OBS BOzSHIB 6:960.

Dependent

Example:

Consider a Library System:
3E3NE EOBGE BED) REE®:

Weak Entity: LibraryCard
Strong Entity: LibraryMember

A library card cannot exist without being

associated with a library member.
gE3mE & DeEE BO® BBRSE D
83E5NE DD OB EIBTD.

The card might be identified by a
combination of the MemberlD and
CardNumber.

MemberlD e&® CardNumber ®mod&SeS
DED BEDIDD BTEBC.

LibraryMemer LibraryCard
MemberlD CardNumber

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.

(It BRSO (e30@02s
BBDSBOMOGE) GOS0 VD 6L
60 GO ©®w DR |DD 6D
DO 5B DOB.

It does not include any ownership or
existential dependency between the
related entities. (Existence of one entity

does not depend on the other)

B0 g Bodm gl BEe BBVOBDGE
693 OO . (D EIVDED
e5e0e® e O O6) S8 6m) D
RDVDEDO g WINVDE B8 on
6013083.)

Represented using a single diamond in
EERD.

EERD & o8 En@s8ne tnDmen®)
BOzesEs 6w6d.

Example:
The existence of a department doesn't
depend on having employees, and vice

versa.

6EeNVHEBRDDD 5O O) SOBSES
6t3OmBs BO® ©®m 65060. 63OWEIeE
Bt O8) BOBRH 6£5DDeBS DR

53® @ 6568.

Employee Department

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)

chde HDVOED GBS BBDGEDO
oPRSD & DO e HORBDDGE
SVEEs O» god DBE SBIDTOEE 683
080 Be®. (EWde HIHmENE
300 GRS obme Bm  oOe)
OB 665 chda HVDG FeDR
DO gBs DB =sO8.)

Connection between two strong entities

cannot ever be a weak relationship.
BB VD 6D DO BBVSDIDEG
58060 chde PRSI  Bo
CENOE

Represented using a double diamond in
EERD.

EERD & &850 ErdxSnn =Hdmeed
Bdzessne 6m6d.

Example:
An order cannot exist without being

associated with a customer.
eNDEIBmenE BR® RS  6d
EeENOD B5cOBB GDIBTD

Customer
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Partial Participation
bt D®ers ©wmBOr

Every instance of the entity is not required

to participate in a relationship.
BNBDEE &z® FOBNODO
BRSNDOEDO e5eN® BBO dBB 65068.

Partial participation is represented by a
single line connecting the entity to the

relationship.

B 0BDOE BBRDSMNOGO
BB  HBOXSD @O® D8 63O
BOzesgns 6w6d.

Most of the relationships are of partial

participation unless told otherwise.

6ODDD OB 3T BEHs DS Bes
6Re®] BRCH B LHMBBOGEES G
6d.

Total Participation
2B O®ErS BB

(Also Known as Existence Dependency)

Every instance of an entity must participate

in the relationship.
RVDED €320 FOBSNOBE 3BRDIDEO
55808 B GmE.

This concept can be applied to both strong

and weak entities.
600 SHoEBG GRHOD 3 cHdE BINIHD
GO ECH) BGBED BWTEE.

Represented as follows:
BsHD OGO Hewieswns emed.

Borrows Loan

Employee

Total Participation in Weak Entities
ehde ot OE GHR BHBBOB

An entity "Room" might be a weak entity
dependent on a "Building" entity.

Room g Building ®otoe @ crees®
eHdE BVDED B BTEE.

Every room must be part of a building, so
there's total participation of "Room" in the

"Located In" relationship with "Building."
£52® DIBOBD® 6mANBRED 6O S

e, ddx Building &®® Located In

0RO Room &den emmEson
endt

Building @’ Room

RoomNumber

Total Participation in Strong Entities
BD50 b OE FHR HMBBOG

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."
BB Bem@ sENBGE DE, ©5E® BBsec®
#O® D®en® O NARODO ey DG

g 8, Student VG (GBSO

onboen) Course ©®® Enrolled In
BRSO e38e3EN E3NEOG EROE.

Student Course
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EER diagrams include additional modeling
concepts to better represent complex real-
world scenarios, such as inheritance,
specialization, and generalization.

EER &zesesDmsd @0 2O5-6@5 a8
NS B Bozessnn BOOO 0BG,
BHeBBWOMEB 6%  NEDBDOIG D&
BoVE OO ewas SV@En omSes
oGS 68.

Generalization
EN@DHBDOLME

Generalization is the process of extracting
common properties from multiple entities

to create a more general entity.
E@IBDBDOLE (3% DENS 685 BDIVDEE
Bv@ens SV oeH b S8sneSS
6N CORDHEN CwE) ®Se® FOBGEA.

Useful when different entities share
common attributes or behavior, and there's

a need to eliminate redundancy.

580 HWD DRD 6855 CHRE®E 655
®cBOB DSH DO gerisnds dn &md
FSOSD e @O BOBO dws 68.

Represented as an inverted triangle
connecting the generalized entity with the
specific entities.

ENRIBDBDONE WOD @ ROV DexdD

RNV HO® RPN e 8 Omds
el 6@t BOzesEnn 6wed.

Generalization aims to encapsulate

common attributes.
E@IBDBDOLIB GENE, EBRD@ED

encapsulate 8%® ee®) 8 DOE.

Example:

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

®RO car e bike 6@t BV 6w ecdTld
Box®n. T ecmO® make, model e® year

e CoeEmEn gL,

You can generalize them into a more
general entity called "Vehicle," which

encapsulates the common attributes.
RO Fon “©rmwn" et HEXEDH OEND
eN@BS  HENDOEDO  ENBIDBDOLEG DG

®i. DG 6Ng CoED®E encapsulate

OB,

Vehicle

IS A

Bike Car
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Specialization
Bem8m0snc

Specialization is the opposite of

generalization.
BeB8mOsc oy
588GeENGE.

E@IBDBDOSNEES

It's the process of creating new entities
from an existing entity based on some
distinguishing characteristics.

DB, B ©De®xd copwedn B HseH®d
B3O5D HNIMODEEE 9D HNINVD SB&HEG
BBe® HrdBEKAE.

Ideal when an entity can be divided into
more specific categories, each having

unique attributes or relationships.

D O Demed COREmE 61 BRSO
g 80 RBOEE DN @E) NFORO
6RE® ©e®) DN £5e30.

Typically represented as a triangle
connecting the higher-level entity with the
specialized ones.

2895608 9we B®J06® BHIMHDE Dexdm
BINOD HO® BB HOO® §ewIsnms 6@
emda.

Specialization intends to highlight unique

characteristics.
@8O BB HedDEND QBN 9eidn
BOBO eewel @Oa.

Example:

You have an entity "Employee,” and you
want to specialize it into "Manager" and
"Technician," based on their roles.

®0 Employee 5obons &8 oo, 0O
D 09BeE ®BmIDS B 5@ Manager
& Technician et BeE8mO%Nn SBH®O

#O®s 68.

Employee

Here, the specialized entities may have
attributes unique to them, such as
"qualifications" for managers and "skills"

for technicians.
682, BexB® MY &0 DEOMDOTOS

e qualifications &®» @8> BSBS
eem skills 8 Fnd goos § coe®men

B ®w.
DOB Phone
Employee
IS A
Manager Technician

Qualification
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Inheritance

Sub-entities in a hierarchy can inherit
attributes and relationships from their
parent entities.

QOOBED ¢35 ot DO TFes parent
BINBDO@ ®ENo® €529 BB ¢0c® Bd
BT,

This is similar to the concept of inheritance
in object-oriented programming.

6@ D ®O POV @ inheritance
(3% 30DBBO BIWE.

Example:

A "Car" entity inherits attributes like "Make"
and "Model" from its parent "Vehicle"
entity.

"Car" ©» pobons D8 parent VDG

®» "Vehicle" @8 "Make" ese9 "Model" 8
®FMo® EO® O ®.

Why use EER diagrams?
EER 6z25 63053 08 wOsies aeid?

More Expressive Power

EER diagrams allow more complex data
structures and relationships to be modeled
compared to basic ER diagrams.

EER ¢zos €008 B3 zea @05 @O
165580 DEND oSV ciD DBHWES 39
50RS0D PIB®D BHBO g9 3.

Hierarchical Representation
The specialization and generalization
features make it easier to model

hierarchical data.
Be®BOHB &5 eNEHDSDOSN De®eIo®
QOOB e ewaBmOse e5mwey mOG.

Better Abstraction

The additional constructs help in
abstracting real-world scenarios more
effectively, making it suitable for designing

complex databases.
30V e BBCIGS 3re® BOO® esEeH)
Do exies DOBE Rz e@imec &adeid
NS DB 6@t N0G BHBD gO®DO
£50BRD cesnNd 68.

The terms "subclass" and "superclass"
relate to the concepts of generalization and
specialization.

5 o8 ® §8d soBn e®» &g
EDDBWOLE 6 DemBwoOsG BgRe
e0ReORD &BRSR) 68.

Subclass
€8 8086

A subclass is a specialized entity that
inherits attributes and relationships from a
more general entity.

Co 5080D of DI 6eg fDVDGEHS

®ENo® €5 BRSO cOt® O ®SD)
D68 IHDEGEE.

It represents the derived class.
D O 5B Bemiesnn @O,

Superclass
880 5086

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.
8580 oBBe ©x D8 oSy B8
BR®B®) GLNE CORQD®EN 5% SBODRLD)
0 OB ODEND @IS RIVDEE. OB
QOOBGD BB 558G el OB,

Summary
Feature EER ER
Entities v v
Relationships v v
Attributes v v
Primary Keys v v
Cardinality Constraints | v v
Weak Entities v v
Specialization v X
Generalization v X
Inheritance v X
Subclasses v X
Superclasses v X
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Mapping Entity Relationship Diagrams
into Relational Database Tables

ROV BBV Gz ©0nE 6D
e 68 OR DOO ®dD®

Relational schema
68550 000

Is a blueprint that represents the structure
of a relational database derived from the ER
model.

ER emwmaBens @r®s ©dRsSm) eovo
@e)sm DBHEG Be:iesDnn WO 5cRtOS.

It describes how the entities, attributes, and
relationships from an ER diagram are
transformed into tables.

®s ER dzs 00088 a8 gobo,
COQRBE  ©® PR Oy DO
e30OBDIB B DO B3O DOB.

Ex.
Student (StudentID, Name, Age)
A | y | ¥
Entity Attributes

Relational instances
&P 0D O

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.

0RS0D GOESMOD BBS e o) &
e o8 DD ORed grs Broe® 658
glom wOBE O o DR ODOS
DO Bewismn DOE.

Each row in a relational instance is a tuple,
representing a unique record, and each

column represents an attribute of the table.
ORS0D GOSMDD ©E® 6S38EE® O3
D O® god, DG g5 606G
Becismn OB, o 05 SOrdne dRed
EERQDBHEE Beiesmnn wOG.

In the process of designing a database,
Entity-Relationship Diagrams (ERDs) are
converted into relational database tables as
follows.

e ©@en t5ree® BHe® SudBeds,

BIVD-BRVEVD) Gz 0% (ERDs)
ORVBD ey B Or VDD 5D B
sHOVDHG 66d.

e System is converted into the Database.
8BG e G DD HOVLD®EG
8.

e Entities are converted into Tables.
BMHD O VDO sBOVBEB 685,

e Attributes are converted into Columns.
EBRE®EH BOr RO sVOVDHEG 68.

e Relationships are converted into keys.
SBRBD Bdc DO sHOVBMDEG 68.

Apart from this, when modeling using SQL,
Data types and Constraints are applied to
each column of the table.

B0 g@m0d SQL d&s SHengns SOBE
DRed E® BOOWO® c OB® ©®
SBDHDD 6CIEH @I6R.

Mapping entities into tables
RV O VOO ®TOEO

Each entity in an ERD is represented as a
database table in a database.

ERD dowm &8 28 ©9obons® oo
8@ e ) XD 6@ BOEENG
6638.

Student

Student

ictfromabc.com



Mapping key attributes
6ot conmsn B88cBonn S8

Student

Key attribute is e also represented as a

simple column in a table but underlined.
60t CHEEBHE DXDD BOE SOt 6@
Bbzesgns 0 S TFNO »0x @b &y
QTeR.

Key attribute, when represented in a
database table is known as the primary key

of the table.

B0 CORDGHNG, D 6l ORdm
Bdzesgns O 80 d®ed HOBm Rd 6@
®ERED.

student_table
NIC

NOTE

Every table in a database must have a
primary key or a key attribute to uniquely
identify each record.

co BBED g8 6330 DRDDO® O OB

OO FDDE BERE BED) ®BBO HOBD
BROD BDG ERG.

The primary key ensures that no two rows
(records) in the table have the same value
in that key column, making each record
distinct.

0B B0 DRED S 638 6 (D)
D® b BOted Dwd® FmGEE 6B DO

25053 WO, DG 520 VMO 6dxed
8.

Mapping attributes into columns
ConeH Daed ot DD 88cBnn BH®

Mapping common attributes
65 CORBGE B8y BHO

Student

Gender DOB

1. Simple attributes
80Q CORQDBH

2. Single valued attributes
8 G 685D CeRBEN

3. Stored attributes
ORE) BE CORDBEN

4. Non key attributes
BROT GOD CBRDBLN

5. Key attributes
el o figlalemcIoN)

Each of these attributes are represented as

a simple column in a table.
6®® &z® CHLEDGHGD® DD o
BOOD 6@t BOz#G 663.

Student_table
NIC DOB gender
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Mapping composite attributes
Sone coen®s B88:Bnd SOO

Student /@

Name

>

When mapping to a database table, each
component of the composite attribute
becomes a separate column.

e 68 Hpdwd BB:Brm BHEBE,

30D CORBBEES DI D 500D 6ONEO
BODD OO 655560.

The composite attribute itself does not
become a column in the table—only the

individual parts are represented.

£30C3ED EBRBBLENG OReD Bedi ROO &5
668 (-) O O 60 5@ Beiesenc
68.

student_table
NIC FN MN LN

Mapping derived attributes
O5es® DE copnes B8nclnd SO

Derived attributes are usually not stored:
Instead of storing derived values in the

table, they are computed when needed.
OFDBBD  COQDHE  ENBIBBEHRS  ®RED
6360: DRED OFDBBD GFHHES GOV BH®
6dxRO0O, dms B0 T ®&mHe 6wed.

Example:
Age can be derived from the DateOfBirth
attribute, so Age is not stored directly in the
database.
cosene (DateOfBirth) ©® @#mMomens

Bt (Age) Oxiessi®d € i, DRDS O3
£53508 55 KRN KRE) 6a68.

Mapping multivalued attributes
FDGS BBGOD 8D cones B85cBnd

Ele]O)
(e
Student

Multivalued attributes require a new table.
Each value of the multivalued attribute is

stored as a separate row in this table.
SFRGES BEGD B CHoEBesn BE®) HD
DRDE ¢dms 65. FOrS HEBGD 8D
EOQRBHGE 6@ guen® 608 OXed
eDH® e3BHW R ®RE) WO &T.

The new table will contain a foreign key
linking back to the original entity and a
column for the multivalued attribute.

0 dxed @B RO dDm oty HBRSR
OB PO BROW 5 FOEBS HEESLD
B8 CBERBBHG BEX) BtdR lo® 68.
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The new table’'s primary key is usually a
combination of the foreign key (NIC) and
the multivalued attribute (PhoneNo)

90 HReS OB HdO  EHBIDBEEHES
@B 30 (NIC) &5 gmnes B&escre
o8 coensesmed (PhoneNo) doud&.

Never store multivalued attributes as
comma-separated lists in a single column,
as this violates database normalization
rules.

E®GES BESED BB CRBe B SOt
6EEDS 608 e @B e B®eX®

£2@BBWOLNE HHe® B CCRBHDE WO®
ReBeS Dl ®RE) DS GIMWLD .

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.

EDSDOLN GOV cRRIBENG DOD
B, e #HDBDEO OW 6855505 Kes)s,
BBE® e30SVBN DOD 530, €589 IVHEISOD
DEBNE EIIGMEOD BEND), BB BB

B8 coonesn HBe®) D dred Bt
BBSGED DD DG 6DED.

PK Student
NIC | Name DOB
Contact
NIC PhoneNo
FK

Mapping relationships into tables
6Bx0m Br DD ®OE®

Mapping binary relationships
£900 68s0m H® ADD ®Brdde

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 dzes esDmed 80 e o@e)ns eme)
&880 @RS BBEBmD BVeBE, d o)

5D56S BRSOMOG ( Ty T, T Dy
6®] QE Ay ) O @.

1. One to one relationship
D0 D BRI O DOO Wwrdd O

Create two separate tables for each entity.
D O DG BEeE) 60n OO O
BEWT EIEXD.

Represent attributes of each using separate

columns.
60®» ON® Ot DN DOBR O O
CBRE®H BOEBHG DOSD.
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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.

Doz® ORO® PO RO BBV
o8 OO e3em) e DRESD H®BRD O
6@ XD®IOT DO G BTW.

Man (MNIC,name,DOB)

Woman (WNIC, name,DOB,MNIC)

Man

MNIC name DOB
A

Dl
T\

Woman FK
WNIC | name | DOB | MNIC

Man(MNIC,name,DOB,WNIC)

Woman (WNIC,name,DOB)
Man
MNIC | hame | DOB | WNIC
FK
Woman
WNIC name | DOB
A PK

Method 2:

A separate relationship table can be
created by using both primary keys of the
table as a foreign key.

DB 6c6® HOBD® GO GEDO OB
bt 6@ NOD DOBS 6DNO BRI
DROX €528 BT,

Man (MNIC,name,DOB)

Marriage (MNIC,WNIC)

Woman (WNIC,name,DOB)

PK MNIC | name | DOB

Marriage
MNIC WNIC
FK A
FK
PK
Woman

WNIC | name | DOB
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2. One to many relationship Method 2:
T 2y 8580 By OO ®ode

A separate relationship table can be
created by using both primary keys of the

two tables as foreign keys.

DB 626 PO i G6ED® IBBDD
bt 6@ DD BHe®S 60H® BB
DROX €528 BT,

Man(NIC,name,address)

Purchase(NIC,chasis)

Create two separate tables for each entity. vehicle(chasis,make,model,year)
DS D DG BES 60 60N B
BED EIEXD.

Man

. . PK
Represent attributes of each using separate +NIC | name | address
columns.
60» 60H® BoOr O OB D O
EBRQE®E SBOZSHEG DOSD.
Method 1: Purchase
. . NIC Chasi

Primary key of the "one" side table should FK — %
be transferred to the "many" sides table.
The other way is not possible to avoid FK
horizontal data duplication.
‘T 0968 508m cnd ‘' Ord d» PK
PEBDD RO 683 AOT WE GG, PO
g0 ®ONGD BeBHded®S 5ol ¢d e Vehicle

a#RBOSO® DrEGrDDB BB,
Chasis | make | model | year

Man(NIC, name, address)
Vehicle(chasis,make,model,year,NIC)

Man
NIC name address
A

PK

Vehicle FH
Chasis | make | model |year | NIC
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3. Many to many relationship
Ry 2y S Ox OO ®OdP

m
Student @ Subject

@ Address @

Create two separate tables for each entity.
D) O VDG BEH) 60H DN O
BE ENEBD.

Represent attributes of each using separate

columns.
6d®» ONO® Bt ®NDD) OB D DD
CBRB®E HOEeENB DOB®.

A separate relationship table can be
created by using both primary keys of the

two tables as foreign keys.

BB 626w POB OO 6ED® HBMBIDD
6RO 6@ DD BDOS 6ONO BRSLD)
DROD €528 BT,

This avoids data duplication.
c@BBS ey gxnB0ss H® DewdE.

Student(StudentID,name, address)
StudentSubject(StudentID,SubID)
subject(SubID,name,content)

PK Student
StudentID | name | address

StudentSubject
StudentID SubID
FK =
Subject
SubID name | content

Mapping unary relationships
T8 B850 Ox DD ®HdD®

1. One to one relationship
D0 D RN O OO ®dHE®

1

Manages

Employee
1

G G

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.

BNMVDEE Bre® addd) 5w F1ed @EmMo®
B0® OV ORD IEH®. BVBDMOG
Bewismne BHOO® ©e®) 8DGo-6(nE &
BB BROD DO DROO® O WOBD.

The foreign key column can have NULL
values for records that do not have a

corresponding related record.
PO B0 OO g OVHMOD

6B O eem (NULL) gocs 5o
0T,

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 MentorlID foreign
key that references the EmployeelD of their
mentor within the same table.

630 DR G, O DD 63OHEO D@
ORD e OO CHeEHDEeE 6eOm
ween®s (EID) 6@ md» ( MentorlD)
Bed®n i D BDe®s Hecismn O»
6E3DmenE B® Ce56emmenty BOG ®um.
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2. One to many relationship
T 2y 8580 By OO ®ode

Create the entity table with all the instances

of the entity and their attributes.
BN Bre® aded 5w Fned ®émo®
BO® KMV OXD eNEH®.

Add a self-referencing foreign key which
allows multiple instances into the same

table to represent the relationship.
SBRDBRODOG Bdeesm SHBO dm® HREOH
g B&SEDO 9 6e® e3DBo-6(NE) 58D
DS BROW D WO,

m
|
Employee Manages
|

G L

For both 1:1 and 1:m

PK FK
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
Ry 2y 8SD O DO ®Od®

Create the entity table with all the instances

of the entity and their attributes.
BNBDEE BEE® DM 5w Fed @Emo®
BO® KMV OXD eNEH®.

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.

PR  BoOzoHME BeE)  IIHDEE
08 RO PO GO 6L Ot
™D BB 6ODB DROD EIE®.

D5 BRSO DR e o OB
BROD & eel.

,
|
Employee Manages
|

n
@

Employee
EID Name Address
1 Akon St. 1
2 Bkon St. 2
3 Ckon St. 3
4 Dkon St. 4
5 Ekon St.5
A A
ManagingTable
EID ManagerlD

1

v jw (N
= |bhlwlw
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Mapping ternary relationships
2380 8BRS O DOD ®roHd®

Create a new table. This table represents

the ternary relationship.
20 DR D, 601 RO B
WOSES BRDBNDOBE.

Include the primary keys from each of the
three related entity tables as foreign keys in

this new table.
BB OO eI DK EDS NOTD 6ds
6®m» 608 %D DREE MO BRNOT 6ERE
HTRED DOBD.

If the ternary relationship has any
descriptive attributes, also add them as

columns in this table.

550 600x0mDE0 B Bods®m
CEeE®mE 56 58, Fe 6®® Hped Bos
6ERE DD WOS®.

Often, the composite of the three foreign

keys will be used as the primary key of this

table.
e@e®’ 80, 6®® dHEdD HOTw 6O 6@
BB BT DG 30D ND) WOX)
QTeR.

Subject

DescriptiveAttr

Teacher Student

Teacher
» TID | XXX | XXX | XXX
Student
NIC | xxx | XXX | xxx
Subject
SID | xxx | XxX | xxx
FAN
Relationship
TID | SID | NIC | DescriptiveAttr
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Mapping relationship attributes

(descriptive attributes) into tables
o080 cognmsn (Blotkmsitn
CORDGH) O VOO

Binary One-to-One Relationships
&90r DD D BB

Here, descriptive attributes can be added in
either tables, or even in a separate table

linked via foreign keys.

c®BE, TN CHDHE O D
B OB DD 683 HEBDD BROT BOE)
BBRRD DO G BBREND OROD 6KER

.
Woman

11
(Name)

Man

Method 1:

name

Woman
WNIC

name MNIC | MDate

Method 2:

Man

MNIC name WNIC | MDate

Woman

WNIC name

A

Method 3:
Man
» MNIC name
Marriage
MNIC | WNIC | MDate
Woman
WNIC name
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Binary One-to-Many Relationships
E0ern T Dy DS

Here, descriptive attributes should be
added to the 'many’ sides table or even in
the separate table linked via foreign keys..
cOBE, 'V DXDD 6] POBD BROT
®OH) BBRSR O &S BRSO OROD
BeSNMDOD CeRE®mENG DD DE HRE.

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
&0 Ry DE BVSDM

Here, descriptive attributes can be added
to the relationship table to provide
additional information about the

relationship.

cOBE, BRDBMOG BBRE OO 6tmMODOT
€50e53B@ e BRSO OROD Bioh®m
EBRDGE 66EE Be WG WD.

Student
StudentID | name | address

StudentSubject
StudentID | SubID | Marks

Subject
SublD name

content
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Unary Relationships
T80 aBdsimm

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.

T T 5 Too Qg TBG SBDBDDGDE,
BBNOOD CHRBGHGE 6DD® SOOI
6 RO eBRRO DD DG HIW.

EID Name MentorlD | 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.
Ry Ry ©PRBVMOEDE Ty BDBDEE

PO R0 68D B0t 6wy Glond
£5z6e® BBRSm HHDO D DG HNEG.

EID Name

1 Akon

2 Bkon

3 Ckon

4 Dkon

5 Ekon

EID MentorlD Sdate
2 1 04/23
3 4 05/30
5 1 06/09

Ternary Relationships
286 DS

Here, the descriptive attributes are
included in the separate linking table
containing  foreign keys to each
participating entity table.

cOBE, wumN® D M DX OV XD
BED) PODD Ot Fho® WO EEGED
50BN DREDS B3O CLRQE®EN
SRS WORB.

Example:
In a relationship between 'Suppliers’,
'Products’, and 'Stores’, the relationship

table include attributes like 'DeliveryDate'.
'52e3@wOcDS’, ‘Bdene®' ©® ‘6Ot
g0 BPRBOMOGDE, ©BRSND) OXEd
DeliveryDate 88 cespm®sn s oO8.
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Different Types of keys
588 dbvmed Buds

Candidate Key
gelnem ed

A column or a set of columns that can

uniquely identify a record.
OB FoD5D DEIOD B BOOD
6®5 8Ot »OOEEX.

A table can have multiple candidate keys,

but only one is selected as the primary key.
DRODO gesiem mdc BBk HDG ®
DD OB O 6ERE 6DINBE) ERBGS
Dot 5O,

Example:

In an Employees table, both EmployeelD
and NationallD could be candidate keys
since each can uniquely identify an
employee.

el O@dw(Employees table), e30m
wen®s®»  (EmployeelD) &®» &

weex®es® (NationallD) o» ecwm® 5 O
GE3DDEHE GBS BRE DED) WTBOD N
DE D DidS gesiem Bt 68 .

Primary Key
08 ond

A column or a set of columns that uniquely

identifies each record in a table.
DRDD s 5z® OVMDDO® FDODBD BEX
@) B 683 Bt OOR@BD.

It cannot be NULL and must have unique
values.

D 83 (NULL) B eonmes god aoms
OGS SDG @HE.

Example:
StudentID in a Students table is a primary
key because it uniquely identifies each
student.
Bes Oxdm  (Students table) &exs

ooem®es® (StudentlD) @Bm woE B
D O O BBBEH) GBS GRE BED) ®HEH)
RS

Alternate Key
Bodes cud

An alternate key is a candidate key that is
not chosen as the primary key. It's an

alternative unique identifier for a record.
B 6ROD 68 OB RO 6@ 6
IO FESDBD GROD 68. DB VDD
Bes) DDdes GBS HEMOTEOS.

Example

If EmployeelD is chosen as the primary key
in an Employees table, NationallD would be
an alternate key since it could also uniquely
identify an employee but wasn't selected as
the primary key.

63O Oxdwm (Employees table) 08w
©0 6@t EmployeelD eaidems 56d 98,

eS8 ®rex®es® (NationallD) eeddwmenm
GO R BEINBOD B DS HOBD
B0 6@ 6B MBS DB Do Dwdes
BROD DX GTD.

Foreign Key
POSD B0

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.
PEBD 0RO 6E HBCE DXdD HOBD
BT BB BOsmD O o DB 6D
Dxdm e B3 dred Ot HA® o4
BRSNB BOzesENE BO® sEem) RO DG
O 68. 6® O 9d e, ®T.

Foreign key types

e Unary one to one relationship

e Unary one to many relationships

e Unary many to many relationships
¢ Binary one to one relationship

e Binary one to many relationships

e Binary many to many relationships
e Ternary relationships

e Multivalued attributes
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Composite Key
ol oo

A combination of two or more columns

that together uniquely identify a record.
OBINO DB ®HED) OB HOT LW
693 D8 ®EINDD DDROS.

Example:

In a CourseEnrollments table, the
combination of StudentlD and CourselD
can form a composite key to uniquely
identify each enrollment.
CourseEnroliments ®®x®w, StudentID esen

CourselD e&ocewine O O Ded) ®oSd
RSO HEH) GO0 50D RO 6@
DD DG BTW.

Unique Key
gé886 oo

A column that must have unique values but
can accept NULL.

GBS OGS 5D G & &5 (NULL)
go6ese SD6 ®i B 68.

No duplicate entries in that column.
DB BOted gnB0ed araed SO0 @S
B e

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.

& Oxdm (Users table), &®@®6 38

863 ety (NULL) Bexesd ovoesze @i el
9o, sOBeDBS ececemnO) Dw® ey
20e50Q BB®GE 6®S K Bexssd ez
&G BRoOD 68.

Super Key
680 and

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.
8380 BROD (3% OMNOD FHBBD BEDIGD
B B DS 663 BBk DOORGH 68.
680 ot Vo) L5 6RE  BEMD
@S0 d®ms @GO DEN Bt gflo® Bk
B,

Domain
e3®

A domain refers to the set of possible
values that an attribute (or column) can
take in a database table.

D@ ) D B8 DXDD ELREBHIGED
(603 BGO) ew) etdBE ® GOHES
BGWEE.

The domain specifies the data type of the
attribute (Ex. INTEGER, VARCHAR, DATE,
etc.).

De3® REMNo®EE e VBB BH® O3B (o).
INTEGER, VARCHAR, DATE ep8c).

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").

D DexBd sMenmO 61 &Hd B
e 6Q®em0 (6., 888 ooted ®Hd0
‘BOB, ‘oeondy’, 6®5 'edDnsy SO DG
BTED.)

The domain ensures that all values in a
column follow the same rules, helping to

maintain data integrity.

BGOm g Bo® gmns D@ 58 O
FRBODG DO® PO Desd® BB 5HE® OB,
Do e GRFHDD SO @eBBO cestnd
6d.
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Normalization
&5OBDOLNE

Database normalization is the process of
organizing a database into tables and
columns in such a way that reduces
redundancy and ensures data integrity.

e BBG HODDOMMB Y aSdSD of)
DO® ©H D GREHMD ©Hdm DO®

INOB0 e 8eIED OR e S0t OO
£50DDE BB HIOBEE.

The goal is to eliminate unnecessary
duplication of data, reduce potential
anomalies, and improve efficiency in terms
of storage and retrieval.

goQEn XS cd@ agod®S R30S
9O BB, e5cOBB ®iD Bu®on GO OO
5% ORE) BO® 6® DO @R B

PRPBDEGES  DVEDSOME )  Ensn
OO,

Why is normalization essential
5PBIDODE gO®B DSesS i3

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.

oG BB RV O ®»O® DD
axB0ss 60 RO 595D DORB. ge)E O®
DED e eRE6®S, D® MORNOT DI1®
BBeED ®ORVE) BHe®s DOBB. 6B®B ®RED
98 950 DO SO 6O DO
FORDEDES FDHBOE af) @Od.

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.

e GRHMND F cdE BOOESMOG
€569 FBENOGE. [STele) e Oleh et
OO g O, gd %6,
OB BB 63 B crB6ed® 6@6HHD
DEE Dsdm) (6c)s) grBde® adcHmnd® D@
68.

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.

ODWOMG WG DD PGS DD
B0 o 6On3 BHOO osmvey 0. co
©8@exn dBRDn B BD 6®) 6dntd Do 8O,
20 e Do BOO® 6®] ©DOE® DRWGBS
6Dl 6OHD HORVDIGED DS eHDORO
REE® s g SO0 ey BB 6@
5PWOBNG e BO My 68.

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.

6ENEXS O ) &S PRSI 585D EN
Dy OO ey de crBe®x, HPHWOLB
OBS ei DOBE NG [H®D 58 MV
DOB. 606 BOOED 8oy G 80 65mdS
&) OED DIVEB® e @) ®eBOD 68D
B .

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.

5P®OINGE BB e GREI) BEHDS
DENS DEeB 6@ DEIPD HHBO RO 9f)
6. £BOHMEE 6QE, e 5B 6@t
3R»OBG @O DR DG GRIEN @O gvd 8O
TT® BT IEM) LB FOEBS D@DOD
B5® (B3 B3B» &) oswey 68.
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Data Duplication
et exBoss) 58

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.

e gxB0ss B0 6y oo BBGD DG
DR ©®n 805 808, o
SHERBOD, ORE) BOe® BOOn OiE)

BOO 55 DD SOOI & BB &
6®®RB® DD 68 B ®Iw.

1. Row Level Duplication
g ®00e® gyB0ss 8®

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.

B@® 6538 HBSGE ORDD sOSH 5O 638
®006® gxBdesn 5@ 8ced. 6®Bs aemes
DOBES DRed B et OB sem) o®

6380 BoE® ®FN® MOBD®E B
ROG.

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.

508 cemdsnedD 6cd® 6580 & adess
6380 anB0ss 8 aum; Ted se@) 6e38nd
@D GFWEHS hlo® 68

2. Column Level Duplication
86z ®00e® guB8oss 5®

Column level duplication occurs when the
same attribute value is repeated across

different records in a table.

B @006® exB0ess 88 8 D556 DO
CORDeE gme Dpdm BB 638 ®»OM
5DBD®G B BOEB

This is not a complete row duplication but
rather a situation where a particular column

(or attribute) has redundant data.

506 ©8ben 6838 axnB0sm 630 6B
BGdwm (609 conssnns) ¢SO e
& OBOGE

Ex.
SID | Sname CID | Cname | FaclD

1 Akon C1 S.Eng | Eng
Bkon c2 CS Comp
Ckon C1 S.Eng | Eng
Dkon C1 S.Eng | Eng
Ekon c3 AIDS Comp

v |~ W N

In this example, CID, Cname, and FacID
columns have repeated values in different
rows.

6®® cerwdsedd, CID, Cname, &s® FaclD
©®» 86O S50 6580 ®tdD HdD D®
FBDEE oD,
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Redundancies and Anomalies
55bOMG 3 BB®m)

Redundancies in databases occur when
the same piece of data is stored in multiple

places.
D@ e e S SHSSGED GORED
26 g DO ey ©fered aSODDes
eed.

This leads to inefficient storage and
increases the chances of errors, as changes

need to be made in several locations.

606 GHERB® ORE) SO Xy O»
g0 &My BBsGDm DN Be S G
ReDS ecis SOl 8mBmD Ol AOB.

Normalization aims to eliminate
redundancies to ensure that data is stored

only once.

e O DO &P ®REN DO gt O
05 BO® e gBdDDeR 9dn SBO
5@®OENG BBS OB DOGB.

Anomalies are problems that arise due to
data redundancy in a poorly structured

database.

D@ Y cHOE D5HED D GORENDD
e GBODDG 68DEDS 56D DBD @O
68.

There are three main types of anomalies
that occur during data operations: Insert,

Update, and Delete anomalies.
e 6®emn® DEE Bed®» thw BDs®m
O® O goo: @ B, IDIB®
BB6® 59 O crBe® DH@m.

1. Insert Anomalies

An insert anomaly happens when you
cannot insert data into a table without
including additional unrelated data.

GO0 GRS e ged 610
DRODO e Frd® DG MWD BO ee®
Be® D®@mDnE e 68.

Ex.

SID | Sname CID | Cname | FaclD

1 Akon C1 S.Eng | Eng

Bkon Cc2 CS Comp

Ckon C1 S.Eng | Eng

Dkon C1 S.Eng | Eng

u | W N

Ekon c3 AIDS Comp

1. New student registration

SID | Sname CID | Cname | FaclD
6 Fkon

If the student hasn’t chosen a particular
course when registered, other columns

remain null.

B1e58od Be®8 Henm) B&DD ABH@OD
6INME®® 6NOS 9B, e HOT RHBO
508,

2. New course introduction

SID | Sname CID | Cnhame | FaclD
c4 Design

Neither students nor a faculty might be

there when introducing a new course
D0 2N HEHD) Zed®E &3 695
B & esem) 6aestOdSG e

3. New faculty

SID | Sname CID | Cname | FaclD
Med

Neither students nor courses might be

there in the newly introduced faculty.
#E5S HESO) 5 BA6E 836320 63 D@
MR HTES.
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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.

D@ e 60 BMD BBescwm SO 8O
o 8o O8O gREND IOI®®
6d® 80 (MDD NBD D®MOED erSed.
e 86l FBOBDG 68neDS 6@k &g
6d.

Ex.

SID | Sname CID | Chame | FaclD

1 Akon C1 S.Eng | Eng

Bkon Cc2 CS Comp

Ckon C1 S.Eng | Eng

Dkon C1 S.Eng | Eng

o | W N

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.EEng 8 FaclD ®» Eng 80 Comp &
DM WEEHND, 658 DD HOIBD®
5500 &eed. OOV DO  HODIZ®
685 ®S oo, T OB £,

DOBR ) sD®IND VG DEMIIDE
DOE.

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.

O1c:86® BBOMOGED &S DeSes DI e
60 ©) cr®e®s 6rEBDBRD 6@
9D emWE @ a8elm, 80 ©&BRSD®
e HDO 6.

Ex.
SID | Sname CID | Cname | FaclD

1 Akon C1 S.Eng | Eng
Bkon c2 CS Comp
Ckon C1 S.Eng | Eng
Dkon C1 S.Eng | Eng

u | W N

Ekon c3 AIDS Comp

There is only one student who follows the

course AIDS.
£QEI@D BENOSES DD e SO,

If that student decides to change the
course or leaves the current course, details
of the course AIDS will also be changed or

updated.

DB BBBE) V@D 603 BOOO SO
DEEND 68 D0 BOE® NABID ®Td
Boemsy AIDS &)Q@1Eeds emmdmdc &
60D»e3 OO 61 O crd® Beed.
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How normalization avoids these

anomalies
PO BB 00 Dsdmmn Om ®d®
IO

1. Avoiding Insert Anomalies
grRcs 506® dsd®m HEHE) ®iS®

Normalization ensures that data is stored in

separate, relevant tables.
350G BBS e 60O, e O® O
®REN WO &ts VD 39D

This way, new data can be inserted
independently without needing irrelevant
data.

6® POBER, O DD FEIG 6D e
gO®S 678 SNDHD FGD DG HDE®.

2. Avoiding Update Anomalies
OB Bd®) OGO @D

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.

aB8Ooe 908 SVe®%, PO BBS
D DD ety emde ®RE) DORES DD
N0 5OH. DK HBOEGD DBEHS, &5
OB O BO, D D RO 5BEND
6O WG GG.

This ensures consistency and prevents
different versions of the same data from
existing.

60 FRMEND GHED ®OD DO DB
eBoD@ 5890 gxadie sDB» Fo) DewdB.

3. Avoiding Delete Anomalies
B c:Be® Bsd®m e @B

Normalization separates unrelated data
into distinct tables. This prevents the
accidental deletion of important related
data.

5ODDOHEG SBVBDD 6ENOD B 6D0Es

D DED 60 OB, 606 Dic®® BORSW
e nHBeRs Om) crd® DEwOR.

Functional Dependencies (FD)
BEIERD OB DE

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).

DVERERD Sloxwleneeondn oy
0RSMOGD (ORD) @EFNo® 6w (6:)
®ENo® DOOEGBE) o BBMNDGE DeSd
DO HBPVHD) DD B8 HB6E P
€50,

It establishes a relationship where the value
of one attribute (or a group of attributes)
uniquely determines the value of another

attribute.

B D @ENo®ED (683 RFNo® BR®G)
BOGE GOND @ENOBED HOO SHDS GELS
BB DO HBODBDMOGD ENBD DOE.

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 &9 B 6 685000 ®ge® 28, A
B O O gen e B 8 oded® gydzes
D gmnD Sed ®8, B, A > VEREOD
0e)DE® PO (A — B 6t ey @el)
Boy @ed. Detds) 6m®rS ®® A ¢®G Co®

800 B 8 gmn oS 6@ HED) @S0 @)
e3@e3E3.

Example

Student(SID, SName, CID)

SID - SName
This means that knowing the Student ID
allows us to uniquely determine the

Student name.

c®BS el WORER BBE HEHODGB &t
®tDe®S g0 BBs MOG FOD5 GEEd
BOSn e ®dd DOEB.
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There are three types of dependencies.
s OV D gTo.

1. Fully Functional Dependencies
23BN DIVBERED 3OIGBIDD)

2. Partial Dependencies
0B BNHEBDN

3. Transitive Dependencies
E30NDED SONBBDD)

1. Fully Functional Dependencies
208 DIVERAERD 8O

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).

g DIVERED S e B8
DR g OB BOE® HOBD 6D
CORDEE NOBm 6RO B0 D8 DEBHEHD
693 30D RO ) B HH 6RE O&)
05» SO,

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.

c®3x el oSes A B o6

®e6®s5 B, C, D, E 2 8ne® amens BO#nc
DHBO gesO @) 3@ VOB,

Ex.
Y v v v

NIC Name | Adrs. | Phone | Gender
1 Akon | St.1 071 M

2 Bkon St.2 072 F

3 Ckon | St3 074 F

4 Dkon | St4 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.

8Bre® 5NOTD 6D CRBE DH name,
address, phone ¢&®» gender &8¢

80 EenSR N8 o O NIC 8 de)
e508.

This means that knowing a particular NIC
allows us to know all other details of that
person.

6®BS gemel ®oses 8 NIC gmns et
@S0 DB [IEOEERGIEH GRS BB
GMORNOT €z @EBO eesd 9B) 3™ ROEB.

2. Partial Dependencies
PoBD shesiom

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.

POTD  6D® CORDBENGE 8o
o@D NOBD RO 6OHDD  orED
OB BROD 6O O P O )
sO8® 80 1eno OB &S 68.

Note:
This occurs only in tables where the primary
key consists of more than one attribute (a

composite key.

08D RO Bem) DS CORBBHNEDO D)
(ot GCROW) 0D d» Oy O
380 686 &g 68.

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.
208 (3ped 60D DD A @8 OB
Be®s5 C 59 D 050 HemmD ©m.

E and F can uniquely be Identified by only
B which is the other part of the primary key.
0B ed gems 6O O B @8

O BDe®s5 E 9 F goosd oemed
0T,
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Ex.

— J } | !
(StudentlD TeacherlD) StudentName SDOB TeacherName | TeacherGender
1

|

Composite key

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.

e®@88, StudentName &®» SDOB 508w wned
0 O StudentID & de =08.

TeacherName and TeacherGender are
dependent on the other part the primary
key which is TeacherID.

TeacherName & TeacherGender ep0®wm

3ed® gemes e d» TeacherlD ®» oe)
S08).

Thus, non-prime attributes being
dependent on parts of the primary key is
known as partial dependency.

6®6@ OB 6D ELERDBE NOBD e

603 B OE) 5t o SMNEEDHD 6@
BES6D.

Note:

Here, when the prime attributes
(Composite key) change, the non-prime
attributes will also change accordingly.
Therefore, it is a fully functional

dependency.

6088 uOBD coEEdH (BogD® RO)
6083 O B0, HOTD 6OD GRS ¢
T g5 cOntd 8. ddS, Do tsn
DIVEDER B3NIEDDDE.

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.

2B HOBm DD CppBdn 605 5P
Bem) Boed® OB copedn 6dxed Bi
G DD, OND DO OB BOeMI,
08D CBEBBHMDE 6D 6dmtl § 80,
090 POBD 6D WENo® & DN 6.
DR, OB o@D SSNEDDMDE.
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3. Transitive Dependencies
SoPBED SOBBOD)

! !

! ! !

VehicleCode | VehicleName | VehicleYear

Color CountryCode Country

Transitive Dependency occurs when a non-
prime attribute depends on another non-

prime attribute.

0B EMOD CRIBHNGEE DO HOBD
6O CORDBIMED O ) d&n O
E30NBE SOEDDNDD FrSed.

In simpler terms, it's when one non-key
attribute depends on another non-key
attribute rather than directly depending on
the primary key.

DB 86D, NOBD® BRd B aPd Oe)
3O8%) R0 O dT-6OD
e CIMICIoN ) fo3le)] oo eIk
EOORBHE B Oe) O&®» O 6®n
£e68.

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.

6®® comdsmed &, VehicleCode ¢H08m
B0 O b gD BHEE® BOT 6D
CoED®E &Hen VERER 6@ DB B O&)
508,

But if know a particular Country code, we
can uniquely identify the corresponding
country.

28 ® Country code dmaS cfes 08,
gR0zes 0D GHDB GEE HDEDIOD BTSCE.

Therefore, in the above table, Country is
dependent on CountryCode.
DB, v dred, Country w,
CountryCode ®» 6@ e08.

This dependency is known as transitive
dependency.

608 SNEDDINOEG E3oINBD SNEBDENEOCD
6 HTERED
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Summary

Prime attributes
Prime attributes refer to the attributes that

are part of the primary key.
60t CORDBE 6f) HOBD Bped 60
O® BB,

Non-prime attributes
Non-prime attributes are those that are

not part of the primary key.
BROT 6NDH CLRDBLEN B HNOBD ped
6O GINOD CBQISEN 68.

Fully Functional Dependency
A non-prime attribute is fully functionally
dependent on the primary key if it depends

on all prime attributes.

60t 6aNO® CHOBBINGED BOE® mdT
CORDsE B 0. 508 %8 Do POTBD
60 @D ¢HE DIBERER MBS 68.

Partial Dependency
A partial dependency occurs when a non-
prime attribute is dependent on a part of

prime attributes.

eleed DD S CIMICION ) oot
OB O 6mOHn @ 6) D& 80
EoBED S5NEDDDOGE eH6d.

Transitive Dependency
A transitive dependency happens when a
non-prime attribute depends on another

non-prime attribute.

BROT EENDD CLOODBIGD 6O RdT
6MO® CORDBIMED B Oe) d&n BO
E30BE BOIBEDDDED &S 68.

Levels of Normalization
5PDOMes BSOS

1. Zero Normal Form
RS 5O gOBEND

2. First Normal Form
568 5@ de3Nd

3. Second Normal Form
6ed® 5@ 5D

4. Third Normal Form
6D® &5OD dEMND

Zero Normal Form (ONF)
B3 50 gOSMNd

ONF refers to a stage where no
normalization rules have been applied.

ONF ©fn g@owdsn B8 8O 6w
6OE FEBOS.

Data is unorganized and may be stored in
a single large table, possibly with repeating
groups or nested data.

co oD@ On god o8 deNE

DROW, BOHODD HBOOVD® IFIE) 683
DER e BO® ®RE) & &um.

The same data may be repeated multiple
times, leading to inefficiency and storage
issues.

Do® coio B85 DD gRGIVDDG BG

oD g0, GERBOMNOG B GORE)
BBe® ®OO OO ®® enef.

Insert, update, and delete anomalies are
common, making data maintenance
difficult.

gd B%6®, ODNBD BHHe® 5w B

erP6® Bm®m) 68 O® &m0, e DD
8OO gosmey 6.
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Example of ONF

Converting the ONF table into TNF.
ONF ®®® TNF @890 esddbomes SB®.

SID Name SubName
101 Akon Maths

102 Bkon Maths, ICT
103 Ckon Physics, BIO
104 Dkon ICT, Accounts

First Normal Form (1NF)
6c8 @ gOe8MND

Rules for 1NF
1NF seon O 88

Atomic values
Each column must contain indivisible
values, meaning no lists or sets are

allowed within a single cell.

&52® BOOD® GRED MM HBEHES
glo® BB GG, DD 5 emIRns DG
B3 653 WEORD 98 6mN6E.

Unique rows
Every record in a table must be unique;

there should be no duplicate rows.
DR s E® 638 gous B
G; FRB0SS 6658 6MBRDG [(RE.

Single-valued columns
Each column must contain a single
value per row, so no arrays, lists, or

multiple entries within a single field.
52® BOrOm® 6380 8 gmeD
glo® 8o @G, DD 8 DeBHED
2 ¢, Bl 6m] VY gcy SO
6B/,

Consistent column types
Each column must have a consistent

data type across all rows.
&z2® SODD® BrE® 6658 ®O®) MG
e OV®EE BDG @G.

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 TNF. But
there are too many repetitions of the same

value.

6®® ed®mn TNF 60 Dxd HsBHOVD®G
DOB. 2P DO goed 3NOVDHB BeNE
@B BeR.
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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.
6®® eD®®B SRNOBNEG WEEEND XD
e@em] Null gmcns acSed.

Solution 3
Student
» SID Name
101 Akon
102 Bkon
103 Ckon
104 Dkon
SubjectpK
SublD SubName
1 Maths
2 Physics
3 BIO
4 Accounts
5 ICT
StudentSubject
SID SublID FK
FK
101 1
102 1
102 5
103 2
103 3
104 4
104 5

Second Normal Form
6cd® 5O gdeSNd

Rules for 2NF
2NF sce O 88

The table must already be in TNF.
O®d cr0dd INF 8 830 goo.

No partial dependency

Non-key attributes must depend on the
entire composite primary key, not just a
subset of it.

BROT-6MONG CBEDBL NOBD BRed ¢
DEDOED O 6270 BB oEHD POTw
B0 @D O©) StdBG GME.

(This rule only applies to tables with

composite keys.)
(6®® B8®G age)E D36 o@D BT 8D
D@ 3E®) 5OD.)

Note:

If the table is already in TNF and has only
one attribute for the primary key, that table
is in 2NF.

DD ct0®s TNF 8 S »® & ¢5HO8n
B0 BeH) D CORBInD SO B

o8, D® Od®d 2NF & &>,

SID CID SName | CName | Grade
101 1 Akon SEng | 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 TNF. But it is not in 2NF
because it contains partial dependencies.

c®® Ox® TNF & &, o83 dc 2NF &
6B, B5e O eoBD SSNBEBDD) So®
6d.
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Converting the 1NF table into 2NF.

TNF &%® 2NF 290 508t S0O0.

SID CID SName | CName | Grade
101 1 Akon SEng | A
102 2 Bkon CS A
102 3 Bkon AIDS C
103 4 Dkon Archt. B
104 4 Ekon Archt A
Solution
PK Student

»t SID SName

101 Akon

102 Bkon

103 Dkon

104 Ekon

Course PK

CID SName

1 S.Eng

2 CS

3 AIDS

4 Archt

FK

StudentCourse

SID CID Grade
FK — —

101 1 A

102 2 A

102 3 C

103 4 B

104 4 A

Third Normal Form (3NF)
cd» 5O GOSND

Rules for 3NF
2NF sce O 88

The table must already be in 2NF.
Omnd ccndd® 2NF 8 800 gao.

No transitive dependency
If a non-key attribute depends on another
non-key attribute, it must be removed by

creating a new table.

B0t 6aNDD CHRDBLNGED 60:S BROT
6D CLRDBHGED B O) O 5B, Do
8 DROR SH@FG BHEOS 9O WS (GNCE.

SID SName | FaclD 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.

6®® BOPRed OB RO BEeE) O
OB gt god de INF & auo.
DB, 6®® DKD 2NF & eoen.

But the faculty name can be uniquely

identified by the faculty ID.
2 O BOBS D> GBS 6EL DEIIOD
TR0,

This is a transitive dependency and
therefore, this table is not in 3NF.
6OG oS BNEBOMOG O® oo
DD, 6®® O®D INF & 6@
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Converting the 1NF table into 2NF.
TNF &%® 2NF 290 508t S0O0.

Solution 2 (Not the best approach)

PK Student
Solution 1 (The best approach) » SID SName
101 Akon
StudentFaculty EK 102 Bkon
SID SName | FacIlD « 103 Ckon
101 Akon 1
PK
102 | Bkon 2 FaCLJYLty
103 Ckon 3 FaclD FacName
1 Engineering
104 Dkon 3
2 Medical
Faculty PK 3 Law
FaclD FacName 4 Computing
1 Engineering
2 Medical FK
3 c " StudentFaculty
omputing
FK SID FaclD
101 1
102 2
103 3
104 3
Summary
Anomaly ONF 1NF 2NF 3NF

Multi-Valued dependency

Partial dependency

Transitive dependency
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