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Basics of information and data and need for databases
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Structured Data

* cIBDOEO 200D Lormamdsy
@O O WO D).

o RO 85 eS3E @R 3DA.
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ey e3@cow aoma - Database models

* ¢ @ gomaBw Wy ¢ B8F W OB OPHw6 Boeww OB
) ¢ D O WE OB, 83:0DBB WE WD W W ECDW W GaEITs
GC® Dnowsy Bdenw WO ¢ gamaBe.

* ¢ ©38)C GoaBWO DO BB W NI ew® DBTEBY DY 52¢®

gz ez ©I18m0 0 ®TRm ermaBeB(Relational Database).
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\
’ 31E e 8B - Flat file System

/

\
‘ QJCoOE aozaBes - Hierarchical Model
|

‘ S0 aomaBies - Network Model

[

‘ @RIV amaBie - Relational Model
[

‘ Desn) @IV gozvaBiw - Object relational Model
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3DE @®r) 8&¢WA - Flat file System
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QCoOE aamaBiws - Hierarchical Model

* D) EOINDW DPWINOD gd5Y 8308WIBIE
D0 Gr>o.

* ¥ Dg BBwmO @ @D5Y O .
e O Parent - Child es®@2330w 3D,
* Parent node &2 Child nodes B&eswas

School A

T

Class A

Class B

Aawe w1 B Child node 20 BIcs
e O Parent node s®4n.

Studﬁe nt B

* 008 Im- DY BOITVwWS 8OA.

7/23/2022 Dilhani Millawitiya

Student C

N

Student D

Student E

11




50 aomaBie - Network Model

* JYOOR c¥m o qumaBled il Bwl® wews e eim o
gamaBes BE@renws mo» 8.

&
o

+ 000 D¥ved pmaBen BE, ¢5Edn AY ©c@DBYE ©O® BOAD
DE OB . /
* 90 0508 88mo @5 (Owners) ecos €1 038
e0@8mwsi(members) eces ©8s5ed., @ @ Q @

7/23/2022 Dilhani Millawitiya 12




@BV gazaBies - Relational Model
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»ubject_Code

Subject_Type

Sub ject Code

Subject MName 1

Dept Code
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Dedn) @IV aomaBe - Object relational Model

* Dedn) @IV gamaBwes wy) D N ¢ovd 8o
aamaBwz(Object Oriented Database Model) e @3
D ©38C @B OO,

* OB, O Dedr YO s 05T DednsT, 308 WHNEW L&
WG OB &0 O™ ¢ GamaBe OB e D8®, O
D1R0WBY CWI 3WNW DO,
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5168 e v
Flat File Systems

QOB ¢¥m @vn
Hierarchical Model

BE gozaBIs
Network Model

@I AD ozvaBe
Relational Model

Dedn) 3@V A® gozdacs
Object Relational Model

1950 - 1960
1960 - 1970 DBMS
1960 - 1970 DBMS

1970 80 ac ex$  RDBMS

1980 80 a¢ ¢ ODBMS

Dilhani Millawitiya

Assembler, Fortran, COBOL

COBOL, PL1, Fortran

COBOL, PL1, Fortran

SQL, ODBC

Java, C++, Pascal, Python
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What is a Database?
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Database Management System - DBMS

* eI 830805 OO ©DE
R3O, 50e3e05Y ¢ 5HHOD

CPo OB, ¢ e®enwed® Y

@000 BIE@aencs e3C®0
BE@renw OB G
®ag 2000 WA,
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APPLICATIONS USERS
¢ $
+ y v
~ DBMS
Define, Record, Query
Update, Manage data
Storage area
(e G i EEE%
- i <::> f
:Relational H1erarchch Objects :
database database database<J
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Designs the conceptual schema of a database

7/23/2022 Dilhani Millawitiya



B3OV ¢ 8380w YE® 30002

O - Tables

cBEB - Attribute/ Field

c BB wd - Records/ Rows/ Tuples
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Students
ol ID# | Name | Phone DOB
500 | Matt 555-4141 06/03/70
501 |Jenny | 867-5300 3/15/81
502 | Sean 876-0123 10/31/82
|
ID# ClassID | Sem
kL
500 1001 Fallo2 ClassID | Title ClassNum
501 1002 Fallo? 1001 Tntro to Informatics 1101
501 1002 Spri3 1002 Data Mining 1400
502 1003 5203 1003 | Intemet and Sodety 1400
Takes_Course Courses
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‘ cascEB - Attribute/ Field

* D0 O B0 O @50 DYed O ¢ CRBTWBR B0
D08,

* OO DED@O awr ¢B’D 8@ KR DSE. / Attributes \

I

Roll No. Name Course
CS08 Steive Comp. Sci.
EES54 Jhoson Electronics
B12 Eva Biology
F32 Jhoson Finance
M26 Erica Maths

Student Table

7/23/2022 Dilhani Millawitiya 22




cB31CBwa - Records/ Rows/ Tuples

* DO (B O e8EwWA.
* O e ©OITVD OBVeHWO 0D BBR e @B O IE.

ID NAME CLASS MARK GENDER
1 John Deo Four 75 female
2 Max Ruin Three 85 male
3 Arnold Three 25 male
4 Krish Star Four 60 female
5 John Mike Four 60 female
6 |Alex John Four 55 male
7 My John Rob Five 78 male
8 Asruid Five 85 male
9 Tes Qry Six 78 male
10 |Big John Four 55 female

7/23/2022 Dilhani Millawitiya
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/,A/mihu{i\ Sc}e ma

< Studen Name Phone DOB
| 111335555 |Matt 555-4141 | 06/03/70
Tuple —p| 111224444 | Troy 556-9123 | 01/02/76
\ 999775555 | Sean 876-5150 | 10/31/81
444668888 | Chnsty 219-7734 | 02/14/84

Dilhani Millawitiya
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NSO 3OV 0125 30N
(Entity Relationship Diagram — ERD)

* IR ¢ BN BE@orenws OO @30 O ¢D®S 31O
83283 WO YA,

* 0BwW 013®W &IWICWH BOAS.

* 00O e BB w5y vwIdn ®»OB) CIE.
* ER 630> ¢830wi@ ®0eon acrE 09 BE&renwt 0 ©®5) CIE.
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Crome > C o > Cemo Come Ene s

Employee Employee
1

Emp_Id |First_N Last_N Age Salary

Emp_|Id Name Age Salary o

Emp_Id | Dept

Table Schema: (Emp_id, Name, Age, Salary)
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28O - Entities

* 500N BEDB WG 00D DO 0K OB WE VB D I W
080 (Entités) ® ed.

* (7 ERIMOE BDBD Dednd @d.

* C @ED) BE @MORNGIOED N ¢ ®ENDO O DE W) DS
DEBN OB GG,

* I DO w8DBWE Bw ¥reo.
* NDEOWR BO18€0wW OB 500D,

95EOeE 5H®
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9O DE® @eA.

¥ B - Strong Entity
* DO BE BOAD 1O ¢ BBO DD EOHE®

G050 vem 0BR0 o ais i ve R A
R %2@356' 001 Amal 16
P o9 §0®@25) cbbgd%jp 20B. 002 Kamal 14
* 300D
003 Saman 18

9HNEOeE 5O
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Doctor

Patient id

n

-

Strong Entity

Dilhani Millawitiya

Patient

CpName ) daress
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OO IO - Weak Entity

* ¢SO ©®IEO WAV 98O On sciws» (Depend) @d.
* 0@ HPOB® WHIR EBNEE &BO 1@ WROW .

* 300G

95EOeE H®
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( Loan number ) Amount @_yment numbeD
oan Payment

>—

officer Payment

0025631 150,000.00 P001234 2/5/2022
0025346 200,000.00 P001325 5/4/2022
00256364 250,000.00 P001246 10/7/2022

7/23/2022 Dilhani Millawitiya 31




cBRB ©evio®- Attributes

* NDEOBH BDE DI WO ¢ OB 850 BNIAWD Qen Be3H0

2083,

* 925 DO 38D 5NOWR S WBA.
* NDEOWRE O B8CWH D OB 850 BB @5NSDA.

* & Q.
* NDIOW: B

* SO B8, anes Bo® aomw, E8mw, Dwes

7/23/2022
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student
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cBe® d8v - Types of Attributes

N\

OxFessizy @enie®

Derived Attributes _ |
@‘ Non Kev attribute

BOB5T ©€ENOR BB Qenre®
Multi-valued Attributes

0D Q0o0®

Composite Attributes Key Atribute

[

YEARS-
3B CBEES o EMPLOYED \
Partial Attributes Multi Valued
Derived Attribute

/

7/23/2022 Dilhani Millawitiya 33




DUPBBBIBD) Q€0o®

Derived Attributes

* D0 ®R WO O DGR LY BHOS ¢ BHWR FBOB &deso.
* CC CBBICHHB DB WO Dwes @esd®

Employee
: Stored
/—> attribute
derived
A /‘ attribute
- - "
Y

Age

!

-

-— -

—_——
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BHWSY OEBNDD 8BS @Q€0Io®

Multi-valued Attributes

* 9% COCIDBD BDE D BBBWN 805D 2080,
* 5. O 3lOEeWRO OMOB G BBwE 8OB5) ¢dedmdr

Student
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D/ o@D Q€0°®

Composite Attributes

* 230 Q€0o® LI 0WI BDBBWE On) De®5Y 837665 Q€0i®.

* £l POCEBRET HO YE O, O¢ »H® w a6 BHO R eV VBB
D5y L DD O®.

Coity ) (County)
CE N o
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oG CBEIE o
Partial Attributes

* cSOE )TV 8BBHIBD VEBN OB 3CHI DD OB GBS OB
e®d BBsws O Oe®sY 8108 WO BEBrenw 825 &m0 O
&20B B30 BBD CBEID @@ CBEREEn® 5HO &D.

name name

address race

e sl

DogOwner Dog — sex
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B0 and wd®sI2m - Entity Relationship

* NDHOO e 0WI BB @m0 SDAHD DB 83@DBTVDND
@u853DE.

* HBD B3DB B E@BNIDHA.

* NDEOWR BO13enws BEO e3¢0 @202 @wWIcd OBIBN &GO
B3@RBIVW B3O B3Owewr 08dx 3@ diamond vi@ewsy @x

S1BW2R @wWacs OB,
addr

Student College
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* 830V DI® @EDA.
1. aBOD w®sydm0 - Strong Relationships
2. ¢OOE w®xs¥Dm0 - Weak Relationships

Relationship Set
S‘tr::ung Eelatinnship Set Weak Helatinnship Set

— ’

Identifying Relationship Set
7/23/2022 Dilhani Millawitiya
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AT BO 3@V
Strong Relationships

* AWBHOB NSO @ew @O 3O,
* Diamond ¥»&Qewsy Bosene 0.

¢OOR @m0

Weak Relationships

* OFBOE YOOGS 3w ¢SO
9DEOW @m0 8.

* &850 Diamond w&ewsy Bosenws
0.
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30 DD BdmHOwd amd NSO (Entity) ww ©@sTm
(relationships) ®ez» eox 8O a@coE ER wownsy asys.

s w N e

7/23/2022

B3® ©¢8mHe® RO D WR @tdwW WO,
830025 @&, ®umw, 81500 WD) BBwWwBsY PE®OL HOBIE.
00RO €85 Bocomn’ 838.

FIBDB B2 BEL0EH B OB e DI® 830860HI G2 wsIO
EODOD®B NOWI YO WE R es.

Dilhani Millawitiya
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NWIBHO E®0xY - Participation Constraint

* 23WIGHD B0 kB, O NHIEOLS BOITVD® W2 ¥ L3ODBIW
Be®2 e300 Bw W) @D® ORIV 8D B a8 &WOE.

* 23D BT DE® @emA.
 Partial participation
» Total participation

7/23/2022 Dilhani Millawitiya
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Participation Constraints

! !

Partial participation Total Participation
E E
Partial Participation Total Participation
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Student

>

Course

" ;0 BegednO® ¢d® Drewsy O eI BId®IED %Y

BB §E.

" 8e35) OemeIE) 09I @5NOA 0@ B

aolzﬁa
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OB w00~ Cardinality

* 928 NDICOW® B ¢FBDWBE DO NHEOWLD &8e® ¢ EIBO €D
3@0enw ©O® B3OV DBYesIe I ¥YOI1ewn @O ¢ D®
OB DO @D,

* ER BE®r1enedl & 0B wkmd Boume »e ¢ @d.

* 0O &0 BB,
1. I» - J»: One to One —1:1
2. I» - dy: One to Many — 1:M
3. @y -a¥: Many to Many — M:N

7/23/2022 Dilhani Millawitiya

45



S - I2>: Oneto One—1:1

* 92 RDICOB DE B DB DO HHNEAWD B O DB
B®» 8O BCIBX .

¢ O 230830 835705y O DenEBBOCewWR) 8O .

DewEBB SN

0O >
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& - 9: One to Many — 1:M

* 92 YDICOBW® B ¢FBDWBE DO NHIEOWLD B ¢ DHWS B3
3@ OBN OBV DO.

0 O BEDO BBrwsy 0wl 8Owe O BvsewO BIwW
DO O B30 R S5O Ehn.

2083 Beswesy
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¥ - d¥: Many to Many — M:N

* 92 YDICOBW® B ¢FDWBBY BBBW DOD IOWR B BBy
BDBeswe 8w ISP 8O,

c¢o: O 8egedn dvww BBBwLE 9e®®) O5I5N ¢HO® 2
BewmO By BPs ecomrs 8IE.

&5y S8

0O >
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3 DB BEIHOwD D ©HEL (Entity) es® 3@5TV®
(relationships) ®»ezn eos 8O aerc ER ©ovs’ are oenB3wnnd

eDOBIB).

1. @020ewmO 9% 85IBWH ©I0D B @m0 O 8IBGH $I0D BOBBIBY 2
QDB 85 €.

2. @@ yfoceemO® E8mwr am. YN O E8mwuE BnE YlOoEwsy BB
@cemn) &83.

3. &OnC wenn »O O aldfwoiedn 8O e®sT® O al8B8moedRO LyomE
35y BB ecomn 8O,

4. % 00000 0diBsY BBB 0o B0 DE DA a0 O
@IIBewRO @edesDos! BB @coWEOBY A0 CR OB DA,
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Sesman NSO e3@BTV™ 01233095
Extended ER Diagrams - EERD

. 2553 D3 2303880258 DR JOBS 8OV 5525 23&)e)

2$29)aB 2005 23227 8339292282 ER 24290228 20095365 SEBST
Jcs.

« D@ %323 8303585 G05E® DRSS ©29IELT 24252252 O FHCS
BE® 23201 305355 ER 129228 5)DEO5S D18 Ecgem 62970
£E@r8%605 23 536 s EER 6388 085303,
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EER ssemEes @cmA.
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Specialization

Generalization

Dilhani Millawitiya
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e (eneralization

* 230@BBE S $37) 32HE ODVE® 9B Bz
F2dR & 9ne @06 )mEIR B3E@r8565 2ED
bottom-up &6dKRGAD. PERSOR

» 230@0 B82S 58 HEEOE, @ene ®DDE® )5BS
GBS 3 DGO 5NENGEHS 30® FRDER) 8
OEEOBS 9eng ©DD6® dedr5dzs VDD 355 W€
NS,

« 05 23238 2553029 8329 323 230253 BB D8NS 23@72%)

PSS DO 601838 536253 D bottom-up BEAKRGE.

« DD B, DB 630¢, DedH DS 2318® 23e2) 9B
J2003R0 & ez

« DB 23 302 FDER &) 2388 232555305255 3B @r8%65
®d.
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mms  Specialization

EMPLOYEE

» JeEBmEencs 281@1515298 86050 3BGER BeH.

» 05 top-down 2369 ®KGZ DX O D 9nE ®DDeE
25852 30 ©DDE® 951ED 6D GRECS

VBIES.
* SedBmoamw BBe0, gue ®O0e® 6325)35@ DEO
swe 00060 RBNED e50BBe¢ Bu viBw.
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VEHICLE

Top down

Specialization Approach Generalization

CAR TRUCK MOTORCYCLE
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8.3 ¢ 380w 5T
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Designs the logical schema of a database

7/23/2022 Dilhani Millawitiya



B3O - Keys

* NSO 8PVWR @B WO ®EOWE EBHBSD WEBN OO 3w
DD OB CBRCIBDBE 0¥l CBED BWwm O2ROW WRIN 5O .

* WO BE® BDBesw @d.
. Boes eno - Candidate Key
Il. 25008m wnO - Primary Key
Ill. DG @m0 - Alternate Key
V. %0 wno - Composite Key
V. aosinm ono - Foreign Key
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aedmsm/ Boyess eno - Candidate Key

* Dpdm B Body (Fields) @585 w® cumwr BEDHO®/ 53550
HEBN OBRO 8ewr DD BDE DD DR GE B0 1O O ©d.

* DQOWO B35 w0 BBesw sOAD @m0 0@ 00s OB OB
W0 POV 8 @d.

/ candidate Key \

001 Amal 19 13-A 200312256974
002 Kamal 19 13-C 200326548621
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5008 w0 - Primary Key

* DO B DWW W CIDHOED 0BT WO WEBN OB ¢5YEwo
08 DE DB BGO% 0wl Bo BBBWE 0082 o O d.

* 0®w Boes @HOOEST OB.
* DO 831OBW W IeW OB OB WO 8O L.

* 008 WRO® BOBWB W) Q€D CEDA.
1. 220 ¢ @Deddr BPsw 3505w @00 1™.
2. 83 e (NULL) 108w exnnm.

Amal 13-A
002 Kamal 19 13-C
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OWME S 1O - Alternate Key

* 530755 w0 @05 O POB2 WO @EE @BITI OB By GO
Ty DWE B DDV 35 ©D.

Alternate Key

Amal 13-A 200312256974
002 Kamal 19 13-C 200326548621
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e o - Composite Key

5008 w0 eCe I8 CoCIBES 0mI00 ©®B 6NN A §DE DD
CBCIBWID) @B WEBN OB 3¢ ©dD WO coED 02
e®d 18 vemrm SHnDA.

mm— Subject

Amal History
002 Kamal 19 IT SELECT * FROM Student WHERE St_ID="002’
003 Saman 18 IT
002 Kamal 19 Sinhala
003 Saman 18 Econ *

SELECT * FROM Student WHERE St_ID=‘002" AND Subject="Econ’
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OB 1O - Foreign Key

* 928 DO B BO O OB5Y DB DQdwm B ¢BD &lled S
BN DEBN OB DB @, OO BoD DYedT 8DAL GrOBIDD
1RO @d.

Primary Key Foreign Key
Student

Department

e —

[ Stud Id ) Dept_name | Stud Id

101 John Computer CS_Department 105
105 Merry Al CS_Department 101

107 Sheero Biclogy Science_Department 101

108 Bisle Maths Maths_Department 108
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KFC eremm@0 e08euiBmw 8857 ¢eni)® 928sx mda&.
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B0 ® 02

BBED 9eON® CA® Basd Bvwsy vwedy 8. 98 Bswsl gmmBWD VWEEY OB® wew Dsw
gomw (SubjectNumber) ©8m0 ®»dm énd @@ SvemO®, Svw mm@ex’ (SubjectName) &m. sx¥Bw
ammBd wern OB wew oY a-me (ClassNumber) 0850 0 énd 9@ s5iBemO® @ a».
He@s5I® 9@ Aeswum® 98 ssiBemO gus O ¢0d s85iBem® gde Daewsy Bgs’ 40 & gmcs .
RO emosd wern OBOD Bwind-8 g-mwe (RegistrationNumber) ©08» »08. Beswn Ewind-d D
g0ededd A0 goc 0, EBmw, CusITH, (ODDD Gome WD ¢oin dudmd o cAE O 8udnd
OO o SO D& BIw B @m0, Budied cusiime widn W0 Dww Oamw DoY) EE.
He@xi® Basied @, §E 0@« (FirstName) @1 seg 5@ (LastName) ece 02t mdon caE.

1@ DewmO® g10d® v Beme Yne. @ B8O 08 ol wdylam e Un gno, Hi®
§oOBOmO® gmmse § 1080 g-med (AssignmentNumber) ai». & e50 088 8¢ w0 Eme ¢ @dvsy
D0 OB @) 0D, eI gac #10d0 cn®m wPo 0ld® ewmeg GHDdwIed @ ww MEH® g g
Sedmd wlwvst »oomEa8E.
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SubjectNumber

SubjectMame

e

=
Hunes

teacher Mame
] f

teacherMIC
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8.4 )50 3@RBIVD0 &) 2MaBes,
085 230302 e30®) DD
23008 HBWB BO®

Transforms ER diagrams to logical schema
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&Sy 838w mMEB %D 85832 L3OWB)
Logical schema of Database

* e 838 CW BNV, OF 88o@ OB ¢ DOERO EBEOE CBCID Y
D5EO @0 BACH BB W DQDD BICEWSI BIT18€nw DHIB
PIDICB .

* oRBBEY wOLD D HIENEDO® MO caddw BI01B5HW WO,

* eI e308BHW O &S @0 83w Do @ OBV GBOB
IZDCWBE @BBIDE.
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Employee

employeed

Project

project o

Dependent

1.1) (1.N)
Employee { @—

Dependents_of

Project

(L.1)

Dependent

Employee_EID_EName

x>
S

employeed fk.

E_ID uk. | E_ZName

projectd fk.

Project_PID_PName

projeté tk. | P_ID uk. | P_Name

Dependent_DName_Sex

dependento

dependent@ fk.

D_Name pt.k.

Sex

employeed fk., ow.

7/23/2022
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ER es0®2)78 59882 583372 30w @00 ©0D®

* BD1080 @85 ¢ ER 63092 9082 0 5008 m 380 ©005) BE@orenw
DE R
* @O B3EHI ADOVBIW WE YD) Bwdo BHsw sOA.

* D@ BB OO 8ZOEmH@ @d.
e Multi-value 8 aowws? 808 5@ D¢ e¢m®O 0dDs BE Y®

®HEO -
Entity

o5 o 2 * B OO 350Em»W @D.
C _@1 * 5D CBEE BB OB WS ©d.
Attributes * AR cBCEem OB 5O I 005 eDHO® BOEO D5 WHE Y.

¢8O 98O a8 8O O 83OBTW OB @FAHOS ®HEOed yOBm WO

3@ D® - @O BH0 ECH 0D OISR @D,

Relationships

Dilhani Millawitiya 69
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8300055 ¢ Rmsen w8» ER aimaBe Logical schema 2900
38DEDBYIB

—Dame _ e
\ f : ER Diagram
Student
— ~
~ Roll_No. Subject.
Logical schema Student

Roll No Name Class Subject
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Py exvm (Multi-valued) ¢ =€ 8» ER gomaBwssl Logical
schema 990 s808m»w

~

Logical schema Student

St ID Name

Telephone

St ID TP_No
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I ed (Composite) ¢ Exs e 8m ER gizmaBwed Logical schema
DO 8330 B»@

Logical schema

7/23/2022

\/

AN

Student

e

St ID

F _name

L _Name

Age

Dilhani Millawitiya
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OO Y®IBOwWE Bosencs

Logical schema

7/23/2022

Ay

Student

Roll No Name
Department

Roll No D Name

Dilhani Millawitiya
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es®@DBTDDZ B3 G7e3€md

RollNo. Name CD Title
Student —— Enrolled —  Course
Marks JoiningDate
Logical schema Student
Roll No Name
Course
CID Title

Student Course

Roll No CID Marks JoiningDate
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BMS: How tqdraw ERdiagram& Relational. schema eg.compa

Fname Minit Lname

|
coo

) ggaiapase.

?

i
Wat.
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* Employee(Ssn,Bdate,Fname,Mname,Lname,Address,Salary,Sex,

Num)
* Department(Num,Name)

* Department_Location(Num,Location)

* Department_Manager(Num,Ssn,Start_date)

* Project(Pnumb,Pname,Plocation,dNum)

* Employee_works_on(Ssn,Pnumb,hours)

* Dependant(Ssn,Name,Sex,B_date,Relationship)

7/23/2022 Dilhani Millawitiya

76



Employee

SSn | Fname | Minit

Lname

Bdate

Address

Sex

Salary

Dno

Department

dname | Megrssn

Start date

| Dnumber

Dept. Location

! Dnumber

PROJECT

Location |

| Pnumber

Pname

Plocation

Works on

Pno

Hours

| Essn
|

=l

Depex;dem

Dnumber |

|Essn [ dpname

=

7/23/2022

Sex

Bdate

Relationship
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STUDENT COURSE
1 - 1
Y
Teaches ‘?fﬁ
ooB iy

LECTURER |- —  SUBJECTS
ECTURER_ID @ COURSE_ID
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3.5 3@V ¥ 58 cas
3B OIS 230D 30002 SeIHO
51610

The main components of the relational database model
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BTV D@

cecEy® - Attribute/ Field

/\

5259 w0 - /m_—m

Primary Key S001 Amal Perera History
B - /i?@i@?::II:E%Eﬁ?ﬁ:@?ﬁéﬁéII:II::1}?::II::::Eééé}?:éﬁéiii
Records/ Tuples S003 Aruni Silva 18 IT
mommm- , CBCEETD FOWST -
S004 Kamala Nadeshan 19 T e .
-------- ' Attribute value
\ )
|

maow - Degree
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COCA -
Attribute/ Field

CBICDBID) -
Records/ Tuples

CBCRE T 8OWGSY
- Attribute value

008 w0 -
Primary Key

7/23/2022

* DO @@ WO EBID IS NI @EBD Damazd

* DO FED WOD OB PLOCOBRO 0WI Oz
@EWBMO BCIE DB

* DPED B8O CBED §Brenw

* DD 8O CBEHBRBD &S eOBR

* DO B OB e e cHOES 005 WO
DEBN OB WId» WE VA B D

Dilhani Millawitiya
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3®202% - Constraints

* DO BED IECHWBRS YIBDHO D oI BE® 3€W DD DOV
COD HOedDewS.

* 3@ DD e5NBIeRSY & Beds) HO:
* e aw) 8O0 B®.
* eI YOOE CACH ars DO.
* eI BOIBWSI OB DO.
* Bed e (NULL) armes B@.
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es®@DIW Yo
Types of Constraints

» NOT NULL Constraint - e8@»ys 023002 e®0dm
» UNIQUE Constraint - @z ©®200%

» Primary Key Constraints - 08 @m0 @20
» Foreign Key Constraints - @0z @m0 @
» Table Check Constraints - & &8ss ea®2202

7/23/2022 Dilhani Millawitiya
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NOT NULL Constraint - @8@2)s @202 63@®0l2%

* e O BOe® & Bed e @ BO® D11 D® ewr @wWrts OB
CIE.

CREATE TABLE Student(
st num INT(10) NOT NULL,
st name VARCHAR(25) NOT NULL,
age INT(3),
)

7/23/2022 Dilhani Millawitiya
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UNIQUE Constraint - @z es®@02

* D) RO BOe® & OO cmw OB BHOD O BIO g BS®
E3CWI @WICI OB CAE.

CREATE TABLE Student(
st num INT(10) NOT NULL UNIQUE,
st name VARCHAR(25),
age INT(3),
)

7/23/2022 Dilhani Millawitiya
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Primary Key Constraint - 0082 w50 e3®@2%

* 08 WO WY, DL O O EBEWD A ¢ BB VEB
OO 108D OB BedHWA.

¢ BB HWBWSY F8o@ B [RGB,
* NULL eowwsy B 05001m.

* DPODO BOATon 92 YOO WO 8. O BB 0WI DY
OD)DOESY BOBIOD DB 6. Ow ‘3o WO HO .
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CREATE TABLE Student(
st num INT(10) NOT NULL UNIQUE,
st name VARCHAR(25),
age INT(3),
subject VARCHAR(10),
marks INT(3),
PRIMARY KEY (st_num)

)

7/23/2022 Dilhani Millawitiya
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Foreign Key Constraint - @0os3n® @50 3@

* POBIRD BRO V1Y), D@ @¢2 DO OIBTW B 3¢ ¥SD DOV
CAD BWHIOA.

* 928 DO OB WO e VYD FOBIYD RO 0. 6@ DY
@LODBO BDBD ¢OwWw!sY B8 .

* OB W eI BHOD BNOD OB W @BZIDD.
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Student

s jname o

S001 Amal 19
S002 Kamal 19
_________ sub_ID VARCHAR (5) NOT NULL UNIQUE,
GOBD "~~~ - sub_name VARCHAR(10),
Primary Key ) marks INT(3),
Subject PRIMAKRY KEY (sub_ID),
@mmm FOREIGN KEY (st_ID) REFERENCE Student (st_ID)
ComO1 Ecom S001 )
ComO02 IT 80 S002
Art001 Sinhala 87 S003
deodr wno -
Foriegn Key
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Table Check Constraint - 9@ 28237 e3®®22020

* BOO®O aED ®OB D WO e edBL®O anNd e OB
PO HWYHYT BOOO 0®w @wacs ®AS.

CREATE TABLE Subject(

sub_ID VARCHAR (5) NOT NULL UNIQUE,
sub_name VARCHAR(10),

marks INT(3) CHECK (marks<=100),
PRIMAKRY KEY (sub_ID),

)
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Normalize database schema to improve performance
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3®moene - Normalization

Normalization is the process of organizing data into a related table

* 3OBHWDODW 1Y), DODINWEL 3:0WDIBW 20 BB AR DED D
61215265 RDOOE.

* 0OBE BeE D@ W DYOE e T @m0 OBV @DIE) 5Ie9
OBE5Y e @InND N 3 eey® »IE.

* OO OB cfm BsBmmo (Data anomalies) e ef8=mmo
(Redundancy) @0® »c&
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aBS e (Redundancy)

* DO WO TG BHOD BNOD FRED D SDBO BT DOB 5HO
©d.

* 0B e @DWB 00l P8 Ry FBHOES @R D18 @D,

* 3BT EWREDLY ©@MIRNED D B eEL 8D @O WD
EBNNE @D.

7/23/2022 Dilhani Millawitiya
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ey Bedmmo (Data anomalies)

* e DB WY, DD BOBD ¢ 0D BOe®E 0wl 9=
RDSe® owvd O e g BOe®E ewd aBDD ecdsws’ w.

e Se358mmo D&® 03 A.

* gocas Debmmm - Insert Anomalies
* OB MED BTe® Sslmmm - Update Anomalies
* O ¢(Be® Busdmmo - Delete Anomalies

7/23/2022 Dilhani Millawitiya
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&aco) Bedmmo - Insert Anomalies

* DQOWO ¢ e Be® & B8wd® FHeodndEO OO0 cdn e »E 0 a¢dsl. (Sl
eIm aned @d).

BT IED BOe® Ss8mmo - Update Anomalies

* DO B3O DWW WD IED BNCe® & ervrn BBusw edmed OO.

@m0 ¢ Be® Busdmnn - Delete Anomalies

* Dned B® W 9O BOe® & O® ¢uImHwWD ¢OmH0D EOHH ¢IDWsT ¢ 9D BO.

7/23/2022 Dilhani Millawitiya 96




sowm s (Dependencies)

* DO B (attributes) ecmx ewd BBuw emc D50 wAEHDW
3003 DHBNOB O ©D.

e D8»:
* IBRED BoiwIm»m0 - Functional Dependency
* 30 2WACR sGwsmm0 - Fully-Functional Dependency
* 302503 B 30w B0 - Transitive Dependency
* &0:8m 0w mmo - Partial Dependency

7/23/2022 Dilhani Millawitiya
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20WBRE D 80035 DB
Functional Dependency

* 0POBBY O CBICBWBD BOIBN CHDWGE @WILEOD OO DYed®
@O EBICBRWE BOBN ¢BHWE 0DBID »EBN O1B3e® H B wod
251DBB @,

Employee

EmplD EmpName EmpAge
EO01 Amit 28
E02 Rohit 31

EmplD -> EmpName

7/23/2022 Dilhani Millawitiya
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230 €0 2TWBRE D B83IB D)
Fully-Functional Dependency

* O COCWEUHE DE DPED 8D @ CBEIB BT
3038 ewsI® 0cr BOABTe5Y B DB} @desdr e@BE5Y HEIDE.

Student

001 Amal Eheliyagoda
002 Kamal Getahetta
003 Nimal Meennaana

S_ID -> Name, Home_town

7/23/2022 Dilhani Millawitiya
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8302502535 L300 D)
Transitive Dependency

* 5008 WROW B8BD 5D DY POB8® 1RO @R ¥WIDD EBNDL
COCIREES 05 OO DQed® e CBECIBLHE HIeh DREWLSY O
B0 @D e®HOEY &Y @d.

Student
S001 Amal Perera A001 History
S002 Saman Kumara 18 A002 Geographpy
S003 Aruni Silva 18 A003 IT
S004 Kamala Nadeshan 19 A004 IT

I I I 1

7/23/2022 Dilhani Millawitiya
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&00832 300325 DB
Partial Dependency

* DO B e 80 OO e OO DYEDBO CBEIR @C®2 B
DO 3Dedm0m, OO CuED et ¢ndsy O CBEIBWS O O®
DRed® 0D CBRIBNS yoeh eEL 0 8OAD a8 e®HSsY
HEBIOE.

StudentProject
StudentiD ProjectNo StudentName ProjectName
501 199 Katie Geo Location

502 120 Ollie Cluster Exploration
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5OBDOen OO

* INF (First Normal Form) - ssg8 y®@mmcencws

* 2NF (Second Normal Form) - @¢®» y3@nmcenw
* 3NF (Third Normal Form) - @582 »y®nmdencs
* BCNF (Boyce-Codd Normal Form)

* ANF (Fourth Normal Form)

* S5NF (Fifth Normal Form)

 6NF (Sixth Normal Form)
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BB OB adedmd

* ROOBHD GIMAB W ¥ 3IBD D @8o® EBINDW ©@D.

* BB
* IO DB BHOD BHOD &lox O®
* 380@ WOD CC CIBDWE DR IBHWE eMsI D5 WO ¥IdD BEe® aesweyd
* 2DBOE & N 98 ¥y rerwn Ow B®

103
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mm-mmmm

Amali Female S001 Sinhala Ms. Perepa
002 Namal 19 Male S002 History Mr. Kumara 76
003 Kasun 19 Male S003 Econ Mrs. Silva 88
004 Sumana 18 Female S004 IT Mr. Fernando 91
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B8 yOmmoenes - 15 NF

* DO ZYOBIW®IOWWO CW WE ¥r ¢dedn.
* OO cHBW BHOD BNOD &L)D 8B SO
* O CBECDRE DE DY BB 8DHD OO
* IR ¢¥® 8OBD SO
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Employee

e o e

S®© qgf@@ Saman Perera POO1
590D 5H)»OD 002 Amal Mendis 19 PO12 11

&8)od 003 Kamal  Sliva 18 P04 12
B5DB® SO 002 Amal Mendis 19 POO3 13
001 Saman Perera 19 P032 09

Employee Over_time
OO
Saman Perera POO1 05 001
002 Amal Mendis 19 PO12 11 002
003 Kamal Sliva 18 PO04 12 003
POO3 13 002
P032 09 001
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Employee

m-
DY D

23052y 5O Saman Perera 0714586326
0758964253

002 Amal Mendis 19 0714587963

0785793641

0458659755

003 Kamal Sliva 18 0475659317

Emp_phone_no

Employee

) o

001 0714586326

Saman Perera 001 0758964253

002 Amal Mendis 19 002 0714587963
003 Kamal Sliva 18 002 0785793641
002 0458659755

003 0475659317
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BE€E yOHW®I W DB,

* DO :® CVCEE FOBHO »B ernwws’ 8w yn«. (Each table cell
should contain a single value)

* 05:® CBICBIBBO ames Bw yna. (Each record needs to be
unique)

* [t should only have single(atomic) valued attributes/columns.
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30200 1

Student
e O o e e
Saman Perera Male 0714586326 POO1

0758964253

002 Amali Mendis 19 Female 0714587963 P012 11

003 Kamal Sliva 18 Male 0475659317 P0O04 12
0785793641
0458659755

002 Amali Mendis 19 Female 0748653267 PO03 13

001 Saman Perera 19 Male 0786598751 P032 09
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DD YOmSenw - 2" NF

* Rule 1- g8 y3@mmoen ¢dedtried BIw ¢yude.
* Rule 2- ©98 g @1:8® 8500 m500 5DBw6 §ue.
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Student_Project

N e o o o

oG 5001
B3300WBB BB

5002
3105 OO

5003

004

7/23/2022

Student

Saman
Amal
Kamal

Kamani

Perera
Mendis
Sliva

Alponsu

S001
S002
S003
S004

Saman
Amal
Kamal

Kamani

Perera
Mendis
Sliva

Alponsu

18
19
18

Dilhani Millawitiya

18
19
18

POO1 Water

P002 IT

PO03 Agri

PO04 Library
Project

e [ 2

POO1 Water S001
P002 IT S002
PO03 Agri S003
P004 Library S004
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23020 2

Student

e e o e e
Saman Perera Male POO1

002 Amali Mendis 19 Female P0O12 11

003 Kamal Sliva 18 Male P0O04 12

002 Amali Mendis 19 Female POO3 13

001 Saman Perera 19 Male P032 09
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emOD YOHHSeww - 3 NF

* Rule 1- 0c®» y@mmoen ¢dedtred Baw @§ude.
* Rule 2- D90 ng 10538 8300w DN 3(DBwW @neo.
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Student

S001 A001 Amal Perera History

S002 A002 Saman Kumara 18 Geographpy

S001 A003 Amal Perera 19 IT

S004 A004 Kamala Nadeshan 19 IT
Student Subject
S001 Amal Perera A001 History S001
S002 Saman Kumara 18 A002 Geographpy S002
S004 Kamala Nadeshan 19 A003 IT S001

A004 IT S004
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2300203

BO®HWOB ¢dedmD 8o

Be8 YOO t31®@ BB DE® BB anwwsy BOBG Y®. DY &I OB WG
@BNIDD.

CBCIBBO @eR ¢ 8O De® BE S5OBG Y
IR e BB BE 810BG 0w
@D YOO W 8€8 ¥y en &DEIeD BAIwW YH®G
&32oB 8300w DD e51DBWB @BV
@905 OB €W @05 yOmMOen 30D AW Y

8302)I B BB 9D W3O HIB G
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8.6 ¢V 8380w B3EWBAWD 2305
000D DHBOCE B W BO®

Analyzes the main components of a database system
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DBIMS

stands fFor

DataBase
Management
System

ey 3@ ¢cacs

)€ 05920 €
SYAAY
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* DBMS wx), ¢o’m 00in) BE@rewnw 0 9O ¢in 39ggedsy ©dn »C
DD ©CL 8OO WD e 20 G B3O DEBOVDA.

* ¢ Insert, Update, Delete w» Bwidsy 0@x@ SBD D@05y
E3CH GOOBL @R D DOEOC 8¢ mE DB .

Management
Software Database

—e
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DYERD Hdm 2962 DBMS

A CHE 4 lh: ?SQLite

cassandra MariaDB -
<OrientDB L ey Y CUBRID . \
: @neoy) | M SC!KL et o m . DB
~ DATABASE NySOL mongo
(@) Firebird’ @ PostgreSQL
TOP 10 FREE AND OPEN-SOURCE DATABASE ===
MANAGEMENT SOFTWARE SOLUTIONS | & =
SQL Server. MOI’lODB PostgreSQL

Microsoft ®
ACCGSS

119
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DBMS & Bdwe g Cm8en

* cIDOE 02300 - Data Security

* e D(EBODOD Bagmro® e ®Be® wBwed - Application
Development

* OO0 BB @comHIWO 53D Om0 BEe® »HBwd - Concurrent Data
Access

* cBIDHOE BO10Em500 D10 wo® - Data Integrity
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ey 2082 ANSI-SPARC ®00® nemd goma’lcs
Three-tier architecture

* 1975 8 0® amaBe 8Ee gl ysvnd enm 95 8.

 American National Standards Institute Standards Planning and
Requirements wz¥» em3ewsy ANSI-SPARC 5»® @.

* ©®w DBMS @& 5(:8® t3c®o D) e3®O0n) tsomdesnm BEBHGA.

* eDewd DBs (Commercial) DBMS e®@5yB® tewr o®@®o0 aomaBie
@wWocs OA.

* 0®8 el 3.
* DBo ®OO® - External Level
* BoE B ®OV® - Conceptual Level
* gWB5IHo OOV - Internal Level
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@

External Layout View _ E

End-Users

Conceptual Schema

Physical Schema

External Level/ Conceptual Level/
View Level Logical Level

Internal Level

C=
=

Client Server Dafabase

Schema
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B0 ®OO® - External Level

* cIDOE DBO 30D @bV eOE .

* 338w BB ¢ Bue® ¢BD PICW ¥ BOEECHD HIODHEWSY
ePRBsY BedImIWIE.

* 3:® DBC OOVOHO BowemHw DHEE aWBHIHO D)0V

.

* 0O® DBC VOO OBBY V1 ® @30T BEWVBHWBE OOEDBEY @00
B3OV BOe® » B widx B ¢m Dww BENE 5 C8eA.

* 3BBEWBBY wBeI® BE&reww D5 o008 @HBO OO HOWI D
D E8B0O® E WD s.
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LoEB8® ®IOO0® - Conceptual Level

* BB B B DOE DIOBRD 50D W @O VOO BnE BB WO,

* 23050 ¢ E®EE DY @50 BB aBIHT OB DHD &3 5D
230D DX BeIHO DOE.

* OO0 BoWEBw POV® VBB el BIEDW BE BB 835B OREWSY
BDERB) G206 @8O0 ¥ DeRIL DOOBO0 @) e3esis.

* D 30D 31CE® BE@®E o ¢y w8 crw 83EHEE & e®®
BoEBwW ©D0® WO COD.
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@B Ho I - Internal Level

* 1) 20ED DR WA 300w @bl O,

* BB DREWEI D) BEWWW DE BB O 0 &S @206 DSHO
208,

* oDEBW OOVe® 8 1EE® WE GBS DEO ¢HD 0W9Hm® DREWSY
e 230 BEDrenw BIO 0O ®O0ed®E &Bemad.
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* SQL w8 exo® Structured Query Language @.

* oRBBET ¢ @Y BB, KD VIO, OB, e w BE® godw
D DDS.

* SQL keywords are NOT case sensitive: select is the same as SELECT
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Types of SQL

ey BEDOB) 92200 e D OO Des

Data Definition Language — DDL Data Manipulating Language - DML

- ECET -
- N seRT
T -
-
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DD L

Data Definition Language

g € o




Some of The Most Important DDL Commands

* CREATE DATABASE - creates a new database
* ALTER DATABASE - modifies a database

* CREATE TABLE - creates a new table

* ALTER TABLE - modifies a table

* DROP TABLE - deletes a table
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e e3@cows BE@axsyes- create a database

CREATE DATABSE school

AN

e 3@ 0w @ BS® - drop a database

DROP DATABSE school

Database Name
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e 83018

* int - D) @0 a5 BIE 300250 E3EH
* float - CRE e300 EICH
* char - @O BBD B B3EWI DD @D,

Y 0OB Bed @DDIRWSY SDCECH BB DB .
e varchar - @20 & 9B k5 ecDIOWI® GRS DE V.
* date - EBHBR BBD I BWBBY BEW?
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Db BE®renws - create a table

/ Table Name

CREATE TABLE student (
s id INT(3) NOT NULL,
f name VARCHAR(25),
1 name VARCHAR(25),
age INT(3),
gender INT(1),

PRIMARY KEY (s_id)
)

N N N
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CREATE TABLE teacher (
t id INT(3) NOT NULL,

f name VARCHAR(25),

1 name VARCHAR(25),#

age INT(3),

gender INT(1),

subject name VARCHAR(25),

PRIMARY KEY (S_ID)
)

N O N )
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CREATE TABLE exam (
sub_id INT(3) NOT NULL,
sub_name VARCHAR(25),

marks INT(3),

s_id INT(3),

PRIMARY KEY (sub id),

FOREIGN KEY (s_id) REFERENCES student(s_id)

)
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Db 90n BC® - drop a table

DROP TABLE student
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DD BB edmes BO® - ALTER

008% 1S 9O RO

ALTER TABLE student DROP PRIMARY KEY

O B3O 9O B3O

ALTER TABLE exam DROP FOREIGN KEY s id

csRB e (column) 9o B8®

ALTER TABLE exam DROP COLUMN age
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DD BB edmes BO® - ALTER

eS® yovw ed»ed B3O

ALTER TABLE student ADD subject name CHAR(20)
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o o> DEFINITION:
o

.

DATA MANIPULATION
L ANGUAGE (DML)

‘i’? techopedia
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Some of The Most Important DML Commands

* SELECT - extracts data from a database
 UPDATE - updates data in a database

* DELETE - deletes data from a database

* INSERT INTO - inserts new data into a database
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INSERT INTO - 2920 ¢vm amnes BO®

INSERT INTO Customers (CustomerName, City, Country)
VALUES ('Cardinal', 'Stavanger', 'Norway’);

INSERT INTO Customers
VALUES ('Cardinal', 'Stavanger', 'Norway');
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SELECT - 290 ¢nn» 808®

SELECT * FROM Customers;

SELECT CustomerName, City FROM Customers;
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@B BB HL D@D ¢ O8O

* SELECT : a@daxs omdn)
* FROM : DQed 5
* WHERE : D@ emisyed s

SELECT * FROM Customers WHERE Country='Mexico';

7/23/2022 Dilhani Millawitiya 143



Customers

CustomerIiD  CustomerName City PostalCode Country
001 Kamal Perera Berlin 12209 Germany
002 Saman Mendis México 05021 Mexico
003 Anjelo Prera México 05023 Mexico
004 Waruni Silva London WA1 1DP UK

005 Amal Perera Lulea S-958 22 Sweden

SELECT * FROM Customers WHERE Country='Mexico';

at

CustomerID  CustomerName City PostalCode Country
002 Saman Mendis México 05021 Mexico
003 Anjelo Prera México 05023 Mexico
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Customers

CustomerIiD  CustomerName City PostalCode Country
001 Kamal Perera Berlin 12209 Germany
002 Saman Mendis México 05021 Mexico
003 Anjelo Prera México 05023 Mexico
004 Waruni Silva London WA1 1DP UK

005 Amal Perera Lulea S-958 22 Sweden

SELECT CustomerName FROM Customers WHERE Country='Mexico';

\ 4

CustomerName

Saman Mendis

Anjelo Prera
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AND, OR es»» NOT 8o

AND oemsiedtd @cmn G &, @cm® wms § yBes s Eao
@ed3.

OR G e 0BTl @comsy OB o5 §O¢ 3B R @i,

NOT (oo e emusiedtde atms § 80 yBes C @ci.
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Customers

CustomerIiD  CustomerName City PostalCode Country
001 Kamal Perera Berlin 12209 Germany
002 Saman Mendis México 05021 Mexico
003 Anjelo Prera México 05023 Mexico
004 Waruni Silva London WA1 1DP UK

005 Amal Perera Munich S-958 22 Germany

SELECT * FROM Customers WHERE Country='Germany' AND City='Berlin';

et

CustomerID  CustomerName City PostalCode Country

001 Kamal Perera Berlin 12209 Germany
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Customers

CustomerIiD  CustomerName City PostalCode Country
001 Kamal Perera Berlin 12209 Germany
002 Saman Mendis México 05021 Mexico
003 Anjelo Prera México 05023 Mexico
004 Waruni Silva London WA1 1DP UK

005 Amal Perera Munich S-958 22 Germany

SELECT * FROM Customers WHERE City=‘London’ OR City='Berlin';

et

CustomerID  CustomerName City PostalCode Country
001 Kamal Perera Berlin 12209 Germany
004 Waruni Silva London WA1 1DP UK
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Customers

CustomerIiD  CustomerName City PostalCode Country
001 Kamal Perera Berlin 12209 Germany
002 Saman Mendis México 05021 Mexico
003 Anjelo Prera México 05023 Mexico
004 Waruni Silva London WA1 1DP UK

005 Amal Perera Munich S-958 22 Germany

SELECT * FROM Customers WHERE NOT Country='Germany';

)

CustomerID  CustomerName City PostalCode Country
002 Saman Mendis México 05021 Mexico
003 Anjelo Prera México 05023 Mexico
004 Waruni Silva London WA1 1DP UK
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SELECT * FROM Customers
WHERE Country='Germany' AND (City='Berlin’' OR City=‘London');
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W

7/23/2022

Operator

<>/ 1=

BETWEEN
LIKE
IN

ERE emosyed 8w esewor &5 Operators

BedmSa

Equal - @2 g0edD5y0

Greater than - &0 8o

Less than - 2o

Greater than or equal - 8®E o®¥J @i
Less than or equal - &0 o0 @)

Not equal - g¢e®

Between a certain range - B8@8n s @m0
Search for a pattern - 600 @e38®0

To specify multiple possible values for a column - B5®2 eseo
OB 20wsy BB wens’y BEOD
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SELECT

SELECT

SELECT

SELECT

7/23/2022

X

X

*

*

FROM Student WHERE Name=‘Amal’;

FROM Student WHERE Makrs > 65;

FROM Student WHERE Makrs >= 65;

FROM Student WHERE Makrs BETWEEN 45 AND 55;
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e300)230 OB BDOO e3E®HI HIOD DI G
Aggregated Function

SUM() ODROCH OO

AVG() eIDOE DWBWD &OW CR OBOD
COUNT() o8& v 0wmmwe 290 0330
MAX() DEO e0w CH OB®D

MIN() DO 2w E RO

7/23/2022 Dilhani Millawitiya 153



SELECT SUM(Quantity) FROM OrderDetails;

SELECT AVG(Price) FROM Products;

SELECT COUNT(ProductID) FROM Products;

SELECT MIN(Price) AS SmallestPrice FROM Products;

SELECT MAX(Price) AS LargestPrice FROM Products;
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UPDATE - updates data in a database

UPDATE Customers SET ContactName = "Alfred Schmidt’,
WHERE CustomerlID = 1;

7/23/2022 Dilhani Millawitiya 155



DELETE - deletes data from a database

DELETE FROM Customers WHERE CustomerName='Alfreds
Futterkiste’;

DELETE FROM Customers;

DROP DATABASE testDB;
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