_ UNIT 2. Relakiona] Data Model.

@ ;P‘i\&h't)ﬂoj Data Model 31~ the Relakonal o ata moedel
1S most commondst used databaze mode] 0
modern system.In 1370 E F codd's hod PeCl
deceloped fk. pence he 16 Known a3 fother of
yelahona) database . -
| The ~elational dasabase, jo collecHon of table
and was an apempt to Simplify darohase shruckne.
12‘3\&310001\ f‘lo}aba.ﬁe is based on +ables it Known
e ’Uﬁlqﬂ‘*ﬁﬁs"’r These +4ables hauve difeend column
e ¥nown o3 Satnbuied’ and vows arve known
ab “fuple”, e
T+ js method for oraﬁﬂi?_'m& and mﬂﬂﬁ%‘“& datq
10 databas e using stuckned Jobles wih wows (fuples)
and  Columns Catabulkes ) | I
Table C relatians) Relations 15 @ shruckuwe usmﬂa
rﬁ-epg-eﬁ,en}_ed oD QMIQ,OQ—QNY—Q& 10H0 Yows OJ\O\
Cofumns - Each 4able in datehode hed whique toble
name, . - '
chavadedetics o Relakion 3-
() Table PaME must be unigue .

@) pows Should not Be duplicaked |
@) svder of wows and) columns does Dot makte

@ Each column contedns atomic. Values.
@) Exch Column hod LNIQUE NAUME |

Gample 3- In college dalabade. therefe sudend: Fabie
s womich  tontann Smd%de}mls_ )

Srad s | S-teme | Praneio | Addess) Geoler
—Teo | s | tmweit] mmbe o
0) com | seregors | Pure | T

1 ) e 2 5



@ Tuple CRow) (- the vows o velakon CTable) 4hat Contain
the Valyes cowesponding 4o aftnbuke. e cadled TLL_@Q’
A table cun have. any “pumber of vows and B Yow
TEpresents q Single, »ecord 1o table, -
Examnple & Th aboue lable oF jn previous fable +hert
€ 7 tuples. -

6 Btmbute / Felds 3 1 previoud teble q column ~epreserd
a data jherm such colump (o database. js calied abfnbute
| of the +cgJo\e. ¢ stud _nNo s_que_’CcendeYu. bR .
buegy table mudt hawe one column and itinot
Possible hase Same.  colump pame.

I Shork an ‘Adnbule 3 q Glumn jntable . TE
desenhes q p\mpeﬂ&o& oD Enkilgt-

THR> of Attwbuted 5- (3 ohomed Birsbule
@) simple Atthbute, ‘ thde
@) composite Pmbule. © pemued Q'H"“
@) siamle Value Anbute @ Hull Ahwbute
@ Mk Valued PHnkute @) ¥ PrHHbhuke .
xample 3~ stud _nNo, S_Name. Phope 1o, Addeedd | Ceer_\d.en
e abnbute. o) student table (Rjlakon ), |
E) Eotified 3 Ao enmﬁ‘ie nothing but weal wosld oky ek
ke staden) | facudb) subjeck Hhot can be uniquel
ic:\e_nH'FaL and Yhis Objetk may bemphysical existence
oF it may haove \oaa‘ced exjstence., -
Each enH\a had i+ properhied. €& T stadend-is
entify then Stddent. Tl , Shudend _Name, , Studank—Age. ane
Tlg pvopevted and sudh ProperHed are known &3

aHwnbuted |
o T4 35 bwic Componerd o ER. Model .

o« T Shock A0 Enhb s Q vea) - world objeck aboud
which dalg s S0 o\ ..
EKCU")P\Q%' Slmdey\:}-; Emp\ogee} CustomeY P‘roebki‘(‘_f; ‘

Fobbg set & EnH\a sef is CollecHon of ol
enbhiey ol same tHpe. -
Types b enhity Set (D Stvend eohty sel
@D Weak enhty sef . @




. | P . -

@ Domad0 + A Doemain s +he sek P Valid Values
allowed for an aHabute - A domain can have d
6'\08\& Value, or no value, (NULL value?)

Bample s®ptbute. 3 age —> Possible domaini |8 +o 60 .
@ PHobule. 3 Gendenr —=> Passible domain * Made ox Yemale

e e et e —— e —

pis

=t

022 keys 3- |

f‘ ‘ KQ{]LS R Nothing bud Column Value +hak uniquel
E denhfy- +he single otcord in +he table cmiled o
© ke P rable. |

ITn short KQ(XjS e used 4o {Q\EQHFa >eConralS Lmiquek%.} |
\0 Q table. |

T%e)rae IS ohiffend Typed O Keys & |
Sl @ fomayy ey |
© Composiie” key 6 Yoveign key) . |
@ candidale key
(D super kgy 3— The ser of one or Mo atmbutes
Coolumn ) 4hat con tniquely idenkify tuple (o)

IS known o» super Key.
® T+ Cabh be exlan& boHn indrifr'elualﬁd and 1n

Combinalons. Every Candidale key} is supey k&Y.
Example # Possible super key in shudend +able
Roll_No , Emcd| , Roll_No 4 Name , Roll _No+ Emadl .
1o Shark o Super Key 1S any attnbule, (oF st of SRR
@wich can umqueld }Q\Qn\—iﬁa_ q »ecare] (Yow) | p thetable.
@ Cond date fjﬁ-ﬂ’ Tl')Q l;ﬁ');ﬂ'l mUm Super k Abhod Ccan
be Lm‘.queiﬁ ielenHFd tuple (vow) (g known @d> Candidade

6 Tt avoid unec@SG\ﬁ. Combinahon o afwbule unlike
Supey \ce)d.

° Tt may Contein Wnique. Lalue, | ensunng +hak no $wWo
~Yow have Same Nalue jn candidate ¥ Column. |
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Bample & In given skudent table ghud 1O Can B2

ec‘ci,%éf\_c%jj—d Keﬁ beccuuge. it umquel& idenk Fed B
STUD _NO SNAME ADDRESS | PHONE
l To New York. | 234567
2- Jhon LoS Ar\@ekezl 33765432

3 Raumn Tndiq ] 12956788J

O mimoayh Key 3 T 15 chosen From Ser oF condidake
¥ o Uﬂique% iclenHFot each ~ecwrd of table.

Dample  Tn stadent table borh STUD-NG & STOD_PHONE
Can be, candidate. Key buk- sTUD-Mo js selecled o3

)
fon many ey . .
o P“‘immgj K&y} Canmet be NuLL and unique
each »ecovrd mudt bave a valjqd jdentifer,
@ Tt Mmay be. Single column or composite
@ Databade dﬁ"&an‘xze_ci datq ubin& f@ﬁmcr%}_ laetj 30,
fox fast datq Qccess and searching .

@ ﬁforeian Kea .l A ‘}:m,e;an K@}d IS an atmbute (column?)
15 00ne fable. +hat ~elers the pomapt ey o cnothex table,
e The fable +hat Contains the foeign ke 75 called
%e&mdnd fable. Sl B
8 The table that Js refrenced js called nekenceol
fable. T ———

8 T+ helps Connect 1uwo ov moe. }ables, enobcdm@

gou o Creale elalonships between +hem.

This 1S Tmpartant for mainteining dota F inkegrrity.
(+he deda contained in the databode 16 both@amal
and Consister+)  and p'ae_qEan& data 'afduhdan%]{g

oo vendy duplicad
YE%@Q} (me ng duplicaiiop of clo%fct:)

r

N IName Course
2o\ | Tom | Jaug
92.04| Johm LAY
2043 Alice pygthon

2032 Bob ovacle




E‘C‘:@@fa‘&i} 10 Stadend Mavks table is fa“ce'\an Koyt
Ahadt aefexS e, ITD pom r. .

© Jable. Poma. Keph of ehudent details
| eunlike o mima) ey | q fmeign ke can Contal .
NoaluesS and m“ﬁ b:ﬁt\\ULL. 8 Qﬁ ot N dublicate
= Tov example , STUD-No appears mulbple. Hmes 10 studenk_

CourSe becaude o Studend cap envoll 7n moe than
one Course.

student _ course table .

STUD-NO | TEACHER_NO COURSE _NO
\ ool Coo)
2 6S6 )

@ Composi te. K%t\ - when o Sir\a\e ColumN 1S Notr eno
1o Uﬂ]queﬁﬁ denHF—d a)\ zecoyds j0 t+able, Q@ Gembinakon
C?‘Q muij\e adfdbutes s used 4o ensure thad Qu@ﬁa oW
'S Lmique_\d idenk Hable .
Me 3~ T +he, STUDENT. CoLRSE table, [STUD-NG

!COURSE ~NO0J§ Can form o Composite, Keﬁ o miqu—elal
lO)enHFU each =ecovd .

[T I e

‘. uniquely ‘denhfes | Create. aelabondup

! rbﬁﬁ“d . = _
| cannok be NOULL | Cap be NULWL

F one. per table Mulhple allowed .

A
1

)2-3 Data Conshrai OFS 8-

Dada Constvaints o€ wules &Pp_\iec\ 1o databade
Coplend- 4o enstre dada 'm)rfesﬂt}@, Q\cc—mca-, Thed ane_
P?r&ueang \ nuolic\ daiq en’rra- b Qpp\afma waley to the
HWpe o wange, of valued allowed .
* Tt Nalidates +he quality of he dakabee.

ed IS + Domaln  Conshradnts \
TYPed of onsaints & O .

® QEB@U‘HGA Iﬂ‘e%"*& « @




e R R R i, T N e e Bt s = e S WU

M ‘nggjq COOS\'Y}:!D—_\:SS- Domain CoﬁSh‘G-‘lﬂ‘}ﬁ‘ Cn’eo}ﬁme |
used to \SpecEP& Hhad- EueTy Column (Wbm) 0 d
now>0

MU Contain  only Values fom pferedEFiﬂQQh set K
3> Domalin T

Domain Conshrainds 1s used 4o ensure Fhad

ev@gj afnbud Ceolumnd) 1n database mudt haue On‘kd
Nalia dada. Rule definiHons +hat wesck +he valued,
dakatipes and oullabiliby enpsng o colamo.

Ce-g Salargt >0 v Geender TN CM)VE'))

For example i consider an STUDENT table with an
afe. columa +hot only allews jnleger Valued bel®
1R and 35. This domain Constolnk engue, +had
inseching @ Ualue Such ad “MIF/ gy “76" weuld
yplare the vule and be aejecked by Hhe Syskenm,

THpes &P Cconshainsts o

(MDadq TYPe Condhajnt- 3
@Rcmae ConsShralnt

@ ¥srmat Conshaink
@)size  conshraing

@ NULL  Conshaint

@ Defauld conshraint

(7) Check  Constrauint

®) umque Constradndt .

CD Dadq 4—&;3(—; Conshraint 3- T} wesknCs the pe
of doiq +hat can be Stowed .

Coluumn Data Type .
Rol| NO Y
Name | NARCHAR
DoR DATE




query 3
CREATE THBLE Student L

Roll No INT,
Name \VARCHAR (50)

D)
® Range. onskaints & Resmcks values within a minimam
and  MOAXI M) Tange. . -
Example & Marks showld bet® © o 100 ov age should
bekusern |R4o 64 .
- Quept—7 CREATE TABLE Student (
| " Marks TNT CHEcK (Marks BETWEEN O AND160)
y
\ @ Formad- Constraind 8 fnsne. dadg follows a spec b'c
Patern OF Shuthne |
Example %~ Mobile Numbex should be 1o digit or
Pin Code should be 6 digit.

Ruery 8~ CHECK ( LENGTH Cr‘\ob'f'le) =10

@ gize Conshannt i— ResmCt the maximum ler\%/hlr 3t dadq.

Example 3 Namo should be a maxiemum of 50
ChaoveLchex s .

Quey) &  Name VARCHAR (50)

@ Nul|  Conshaiokd & TIn database some abvbutes
e mandakey \ike studenk name., skudenk email,
student Phong _nD  Gnd +his adtnbudes cannot be
NOULL or blonk.

© Bxample 3

STU _ FIRST _NAME chay Cloo) Mot NULL
STY _ MIDDLE - NAME  char (100) NULL

&5)



Coptrols whetherr  Column can stowve NULL Cemp ualyge),
NULL value me&ns.mfssi@& valu e oy mqg,gl'gng_d value ,

A
|_Tope [ Weanin

NULL Emphy Vadue oy loweq| . |

O
JN T NuLL EnpfaL Ualue not allowsed .

@ Defandt onshaints 3 g

We Cap cnsas\‘gn delaulk
dees mot enter Ualye .

@uena & CREATE TABLE Studenk c . .
QPr'd VORCHAR (200 DEFARULT ‘pune’

)
@ choox Conshvaints + Ik chock Qspeate condiHon
befene ‘lﬁsefir\“m& a daxq .

Example 3 Sﬁim@ MUk be Positive or Gge, mudt
be 1%,

Que:rd &  CREATE TABLE Employee. (
Salagd INT CHECK CS&_\cr\’d-7C)>
D

unique Censhaint &~ Tt prevent duplication of
Nadued,

Example ¥ Emai| Td sheuld be unique,

¥ Uﬁt‘n& defoau|lL conshadnd
Valye Ctu}am@}w‘tcﬂlé £ user

Quent & CREATE TARLE Studend (
Emal|l VARCHAR (l100) UNIQUE

by



Referential Integity Conshralnts 8- The Refevenh ol
Iﬂ“i‘}aﬂta. Constraint 1s gpecified between +wo
tables C’veJeLmn) used +o maintain Con&e&er\cej. amerg.
Hhe records o kaa +ables |
EXxample 3
We haotk 2 tables skuydent and deperrtenong teble
Student table .

Stud _ i Stad _Name deroE_I'CL .
1 5199 ki
ol R ovrey 30
3 | Madhay 2.0 i

Pe porvt mend- Jable .

Dept _id ~ Dept_name
| O Comp
30 ENTC W
N - _-z—r-* 'ﬁ’\\ Htt
O cCE 4—-— ted i fable,

o Tn above. student table has ™ Pepk_id” Fcnre\aﬁ KTEL

yeference. Hhis Called RefexenBbal invegity Constred
0. ave fercing: datebade +o Cheek the Depk _id

Value fom  departmond- table, while, mserhna an
Value 1 studend table in Dept_ijd  celumn Hhone
1S No value exfsﬁr\& 0 departmonk table Sf
ot Dept-id +hen we cannok nsert Hhal value
10 Shudent table . This help 4o maintedn consistencyy
0 darobade.

Example 3
Catate. 4able etadent (
stud _id inteqer, S oLl
St - name, Varechay (100 ) NOT
NS Dept ~id 0d integer mcexenc@_s depordmy\-‘r(d@hrd)



(reade. table Departmond (
dlepb-id injeger, |
Dept_ Name. Verechay (1007) NOT NULL ,
Primovd  key (dept_id)) |

lahonsip

pes)

€) 2.4 Enkly PelaNonship Model 3 Enfiky Re
mode) alse known as ER Mode| which (s dewlo
by Scientistk chad Hen in 1976. Tt Vs high el
concepria] date model .
In short ER Mode] s used 4o design databesdC
Strudhnt. visually. Tt show enHHes, atvbuted

and ~elabonships |
Componends of ER Model 3 () Entity @ Bliwbute

o ER Mode| © Palarion sip,
[Eory] diliiients I [Relciondlip
| key odfnbuie —sonte toone
" 6“""‘% Eﬁ}ﬂ‘& 4 Com posite. Atinbute 0N o mary
———pweak Entit) e ulbuciued adtbbule  many-o ot
| Denued alfbule. L smany foms

oEolikied 3 pn shjeok +hak is Sheved o dakg. T+ moy
be with phﬁsicai existence, — Parhculay Pevson | cary,
house.. o¥ it Mayd be with Coneptual existence. —
Q Companed. | o Job un‘ruemtk& namme

e-& Stadend- | Depastmont ec .
° bobhtyf Sek & An enBhy s o object of enRiy type
and set of all enbhHed s called oy entifyd s,

e e A — . =

-i-'!'.,



Ti&@ gj’— eh’n"rd- e} 3

o STong enhipy Seb & Hn enbifh seb thad hod q
Keyd Qdtpbude by whidh we can ic)enHPd +ho enbits
bniquely {3 called  shong enhity set.
for example ;) Tn dhe Cese of College student eaadh
Stadend hay g unigque stadent _1d wwadh (s
%mm@ ey ol the studend enh"ra.

° A single wedangle eeprexents o shong enkiby kype

- __LB;S__%L’N ejﬁﬂ"d Ser & Ao enh"ra set whch ane Dok oble
4o cweale, @ unique eyt adfnbute by usina e adtnbule
and fake belp from 4ho Qompondin& 5hsnna. enma‘
Ser called @) weak enhty. et

0 This type o eohHed me dependent on shrong
eohhed for *[mf)mcrvd. \c@_d._ |
* A double wec}on&\e yepresent o ok weak QanOL

S5el . -

Example, 4~ Employee table Dependent table .
S0 [empvome]  [emi one] sl v
Y Pk [Rahel™ " Tson ol
.~ Elor | Rom e ke fio
[ 6}‘70(‘\3 EM"H’H ! \AJQQ\\Q“EHH{-&

Tndependend |[ Dependend-

Has own pamawy key No full pomany ey

CoN exisk alone Cannot Q)%Jc ”OL-\BOQ.




Afmbule.s & Hdibules 1s Nothing buk column op-fable, o

AHdbute. e raperhey Ahal define, 4he. entiky typre.
Yooy example ) ol 00, Namge, j Adcreds , mohile -No ¥
arvbule, of debne, enhby type. Stadend

T9pes o Dibule, §—

@ simple. athibute 3 AN abpbuke, canpot be divi dled
faurcthoe 19 Calleq) Simple iy bute .

Example 3- Aae | sulmgj-;

@ name

\\\\ /‘//.

L@ JrLl:‘J en:\—j

@ Composite Atylbule &+ Coan be divided {nto
Smalley pavts. AN akvbule, +hat can be split |0to

Components is o composife. alhbute. .

'E_xo;mg\_g & The address Cun be furkher Splik into
house pumbey , Streed ALumMbey , CH—% , Stae, cou_ﬁhr&,
and Pin code; , the name, can also be split 1nto
Avsk name, , middle Hame and et name |

Address —r Gty stale | PIN




(@) stngle Nalued afdbuie i~ |
T contains one Nalue. The adioule onich

- (nSrance.
take up only a single velut for each enhiy !

15 a Siggle Valued adimbude.

Example + The age P a st denk , Aadhory cord puMmneY

@ NAm e DOR

_5&@ |

@ MWl -Nalued  ardpue
T+ Containg multiple. Valued. The atiibule ':D\MQH
take up MR +han g Single volue for each eOFty insranct
' a mall-valued atmbuye.
Tt 1S -aeprreseﬂ-l-ed ba double ova) shape.

Bxample 3 Phone pumber <P Student : Landline. § mobi|e .

s

""/'{D'\.’)c;ﬁe _ND))
k\_\' __,__,.._{/

[S+uden_§j -

(©) Dedued Brmbule |
f Calesated fom ansther arhsbate. AN adwbute

‘ tat can be devived from otheY apwbules 18 Known
> demed aftwbute.
T+ Ts ~wepresented by dotted oual shape .

| Bamplet pge dedued from Dareof Bledh.

®)



© key adin s | '
m—-—-é 1‘_30}93— TS 1S dhe nhate o ennlsy Abad
RS b hawe unique value ba Which +uple (row) ™ s
w\enh{l& umquaé Called oy K admbude .

Emplogee |

which The Stoved abwmbule ave Hhose atnbute
Py doesn't wequine any Hype of fuvher Lpdate
'0Ce Hhey ave Stowed 10 ihe dakaboese

Bample & DoR ( pate ob bingiy) is the stoved il

|

<
K“‘x
™~
M“*-...,_‘ /

Studend-|
Complex Bibute §

‘ Those adibakes, which can be fovmed b&} the
”E‘Sh“& OF Composite and exdt -ualued arobukes, ave
colled Complex adsbule.

THese afwnbules ave ftrecrrela used in DRMS
(Database Mangernouk Systern) . That'S why they g
Not so  populenr,

@



Example = Addwess becayse addgess Comtaln

Composite valye \ike sheek,c,ika ) Stake , PIN Code
and  also muliualued because one people Nad more
Han one house addwess .

;S{j“_lbolé For ER Dicgvam 4

e 2 2 .________<I

Come | qeds | Rewes
T} ~epresends ERR
Rﬁc\r&na\e, L ) %
N ER Diagram .
ipse | | e e
| 10 ER D»W
Samed | Ty e B
| - among enhheb
E Lif)éi T o | QEF’&‘QSEI\}S \H’ﬂ'\ bem—e—ﬂm*

| } O¥vbate +o Enhtes and
| Eoliky seb with other
| N "sﬁ\&hons\/\ap %Pe

g!Dou.b\e El\iés&if” | .- Bt %&P&ﬁ&gn}g Mu.\h uuj |

C©> ;-s_@_czl BHwlule .

|
b= - - rr—a————

{

@




ome | dml | peesds
| Double QEQ}CL\’H\( ” ‘ T mer R h BeSeAE.
| : | | I:

l}QOHeCl Ellipse e s s -5 _ T+ "&e_P"aQSP_n}S Dewn Uﬁ_a
NN At buke

i hee )

CQramed Cpos > g\D

Qe!u\-'tpn&h‘p Hee gnoj_ pe\@:\ﬁnskdp Set 8-

RelaHon Rype 2epwesents the associalion bekusken
eO¥kY +ype .
Yor example , V Envolled in' 19 »eladonship type
eXiskS between eORHBY Hype srudent and Course.
€9 shudent envolled 1n speciic Course.

el \@ [ Couvse]

T ‘e ER diagyam +he welabon ruple wemre_sen}-@,cﬂ
by dlamend & conneching the enkbes wim \ine .



Examp\e 23

< 15— o

A sel op q_eJQHOOSN\PS st Same Hype s Known o3
Tlatonsip sef . |

Re\ohgn\anp Sek show 51 emrolled in €2, 82 envelied 10
C) lkewise, |

“ee. oF welakionship set %-

The oumber oP o frevend- QN-Ha sek PC’RIHCiPQLHn%
N >clahonship seb calied  Deguee of Bvelahonship sef,

H0TH Telakonship & when thewe s oy one eniify seh
Pcerciqu—'\(ﬂ 10 aelaHon its  khowd as. mena ~dakon
 —sWp.

Dxample & one person is maried +o onlyon person,

:s Pevso N S‘\@QO’ 10

—

'-@ B.fﬂg% QQ)Q_HOQSEP 3~
E Whon Jheve ove Rwo enhhes set PQTHCEPQHQ?

In aelaRonshp |
i Yor &Xample , B Stadewt {5 envelled in o couvse.

©



® Te"mg]tj RQ\QHons\\ip ¥ ouhen theve ane Hheek, Qnm‘%
Sets ?anciPoHna 10 A velakonship.

Student Course [ ToshuctoY
\\ 1
@.‘t\.—:gg& Rgib‘_o_(_\s_l\lpé— mh-Qﬂ ‘H)QFQ, e 0 QQHHES SQ]‘

Roohicipaling in o aelakiopship, the vlakionship is calied
An n-avy ~elabonship,

[ Paient]

z




Ccrr‘d{ncui-% 0 BER Model ¥

The MAximue HUmber P Hmed an eﬁﬂ% &
Qun emh}ta e} farhcipale 10 T&\oh‘ons\&]p st kKnown
ad Cmrc\{ﬂcdﬁ'&a

Types o MapPing Cm"(ﬂiﬁcﬂiﬁ ~

| (D one to one C1:1) -

when one. Huple trow) 10 emﬂ—a is w<elaked Yo
| On\a ©Ne  Juple (¥OW) in othe¥ €nhhy oot 75 cadled
ONR {o onNe ccn;d‘.munﬁ : |

In short one entiby is relaked to only one enhity.
Example 8- one Pevson has one PasspaTt .

one pPudSport belongs te one Person.

. W

1 l | . ’//-f' o"“\\_‘\-.\\ 1 B 3-— —— db’:-t -
L PEvSoN — I5sue s Passp
¥ | ~_ 4o | Fossperk

Vel 7N\

./O | = /
\l b
3 A2 ) = —ba
Q3= ~—=b3 |
\f‘*/
i
: B
A

sSe} =epresends one to one Carcl?ncﬂn‘lﬁ.



@ one +o mang Ci:M) &-
whoen one Ruple er\'ﬁﬂ,\j\ can 'arelqjecb +o

”“Q“d taplesCrow) 0 anether é_nh‘lad 1S Cc:d\ee) onRR
to many  condinality .
! ; many . i
I0 shert one enhihy i welaked to g, enrtY

Example 3-

ohe departmoent has many employees
one employee belongs 1o one department- .

Depmimw;j—-}- employs 1 [Foployee|

ST
0-9)0? SRS 0ne to Many Ccrmlinc&fﬂ Cen be 'RPM
& B
//\
CH \ r/ b‘ \\
QQ.’A.&——“—“ - _-IEL )
‘ . 3

| B \
| Y.

Set vepresentdion of oo - to - many.

®”°“a Yo one (Mt1) i-

when many 4uples in entity can be welakead) +o
Onla ome taple (vow) in anothex enthy is Called many 4o
one Coedinality .

T0 shett many enhhes art voated) t0 ope E‘!‘)Hﬁj‘

E‘XCimP\ea} Many Stadents S4udy inone Colleqe.,




Student il /Q\Hf:},? & College

@ Many to many - (M:™M) :
when many Auples enkiy cun be velaked
Yo many uples 10 Gnothey €My 1S called many o
Many  Coredinalihy .

W WO Y SRR IR

T0 shork many enhhes me ~elaked e many  enkkes.

Examp\e 3
one Student can  Stady many  Courses
one Course Can haoe many stadents.

el p—ormits > Carae]

USiNg se¥s, ik can be ~epwesnied a3

To this oxample sSkadent Al is envolled 10 8),B2% B3.
and Couvse B3 'S Jaken by A, A § A3.
Thest fore , Ahis aeprts@dS a moany to many *@JQHMS“P'_

@D



Using seb, many to OOE represented o3

R I -
“ll one ‘o one Pevsan — PQ.BSPCSKE
y Q"“_ one +o_r_ncm9 Oeparkment — Emplogees
HH 1 mcu\g +o one 6¥uc!;\;_-i:_o\_lege_—’
IR many. ';;_G)emg SMd;r\-&—-S“jvﬁomeﬁ




E-R Diagram for Library Management System

Draw ER diagram college Management System

- '
: g, 2.29
_ T o U
Example 7: Draw E-R disgram lor College Managemen System, __-___-N__"_"-——
Fig. 2.30 shows E-R model for College Management System,

~5_Last_Namy)

Fig. 2.30




) Nowmalizalion 3-
Novmalizakon Provide a  Systkemakic approach
+o deteymine (define) @ fable Stuckne J"“‘“’“ﬁ“‘ e
~ ob Simple techniques by using W €D achive.
| the desived 4able  SheuckiTe .
Normal) Zakipn i1s Process P organizing the dadq

10 dajabage 4o avold dota redundancy (duplicakion of
doaq) ,\0serRon  anepnaly ypdae, anomal Y and delele

Anomaly , Tt divides Joger Hables (N Semalier
ables cnd Mok e using aeladionshPS .

Hoomalies 1o DBRMS -

Types of Poomalies
(MInsertion Anomaly
@ ypdake  Ancmaly
@DQ\QHGO ﬁnomcﬂg].

(D Tosevhof Promaly §-

Tnsevhon Anomaly - Tnseyt PAdomal
ohen we are Mok oble to insert dara inte rabied due to
Some Conshadnts |

Y 1S Semthing

Example 3~ Suppose new emploges jeing +he Compeany
who undey ajoing and  Curenty adepariment 5 not
ARBIYN 4o B thon we wowld ot able to 1nsert the
dara ink 4able 4§ emp_dept Feld doeexn'd allow nulls.

@ Delele Apomaly &
delele anemaly {5 Something when we

delele some dada Rom 4+he fable, and due ‘o inhat
delele opevation we 1055 Scme obher usefu) dakqy | @

i



® update Aoomaly 3-
Update Anomaly 7S somelning when W&

Qe —Hﬂa?qg Yo update Some %QCOT(:\G 10 table, Qﬂd
Hhad upgate. Causing  dade ‘mconsis%emtj.

@QF\LBCOLHO(\O)) Q}W 3 - |
The Concept o fanchona) dependenty gien
by E.¥. codd, |
> A fauncabional depenolemﬂ accns when one afmbute
Um‘aqueha delessmipe. anotho adsbue i n velahon .
o If abmbute A funchonally delermined atwbuieB.
W N wple ik ke A—>8.
W& can say column A S F‘-anh“oncﬂl& dependle rd- 0N
Qlother colwmn B.1F dada value i@ Column A
Chc:mca-e when data value 10 anothey colamn (OIS

modif ed .
° Yunchona) dependencies one used 4o tm}bemo}lriculla

exPredy melabions  omong datahede enfiied and vepy-
impordand fo undevstantd aduanced concepk 0 ~velabonel)

dajebage  Systerm.

Roll _no name | dept_name |  Couvee. |
1+ | Pam | @ | ¢
12 [ dhen | TIT e
2 Twe | | sau
#HH_JP C_“ll = ! L

> Valid fanchonal dependencies &

Roll_no = Lhame, dept _narme. couvse.y
B Poli_no delevmine LAlue & Aeld name, dept_name,

cotres€e bence valid  fumcHonal dependency .
(D Poll N0 —> dept _name.

€



M Pt nomal  fom (INF) 7 - .
Al abnbutes (@lumn) contain o0y o € Value .
Qom)c, Uy e > Tadivisiole ualue of simple Uslue.

e Each table cell should contelin a single Value.
o Each ~ecesd needs 4o be unique.

Example 8- Table not in 1L NF
To table 1 course has a euli -Ualued odimbule, SO

No+ 10 1NE wse have o wemove i Velued attioule

from table.
ID NANE COURSE |
1 Laxman | ME[Co , | |
Table 1
2 Ram co
3 5':‘ ,‘:q B co

| Solution 3- Now 10 +able 2 thewe is INF & there, 1S
no mwH -Valued aH=sbuke presend in toble Tabie 2.

|
g

T | weme [ covese |

1 [ beemen | TE

1 Laxman ]J Co —ﬁ: Table 2
2 Rm | o |

3 | st lCc; _J

— This novma) Fform given bg E;‘li. codd C19767) and
+he |adex vevsion by C.T . Dake (2003)



i vy, —

@ Second Novrnel _Egn:\CQ_N}:"):_

- —_— .

at - A "rcxb\e 1S 2NE¥ when T& s o 4NE and
165 adnbuted fully depend 60 ihe primay ke
o Ccandidale Key .

That {s it has no Parhal dependendies.

PQTHG‘J dQPQﬁC’lQﬁQﬁ 1S whon the noo- prime atwbude Is
der@rmined by a0 pgvks of candidake v P mary
Key | ewen il +he ftmmcn& key 1S Composi b .
Rules of aN¥ 3
e Table muwt be in ANF¥ -
& all the 00N - pome. artmbules Should be M%
funchonally depends o0 Candidake KeH-
& No pavkia} dependenty.

-

customey _id Stave ~1d| LocaHon
a1 ! CDelm
o s HMumbed
R u Delhi
| 3 | 2. panglore
b s Mumba) |

Hewe Candidate Key 3- Customey id , stove_id

Pome. aHwbules 3- Customey_id | steve id,

e —r

No0 - Pome, abwbule & Loctakon.

Tn aboue, table thewe. i, pon -pome atmbule 'S

locaXon . And Hhis locaron albude s depends on

Stove 1d  adebule bur- ib should be dependent “

one . These s Pao]
Qerendenty-:

00 both candidale key Dok oD ony
50, 4his table. s nok in 2NFE.




50, bow 4o make, ik in 2NE L we cop divide 4his

‘able .
Custemenx _id stove_idl . '
[ - - T ‘_C\__; o Heve customer—id §
l D D | Store _i1d will be
0N ! oy ) candidade KQ}d
owg | 2 o Combinali . |
3 9 @ T Hhis table +hev&
T ——————————— is 0o ﬂt}ﬂﬁpﬁme
r - |
_8*0'?{3:‘_“?!_._; Lecariof) . |
" . Delh) Tn Abis rable pHMayy
ong. |2 | SongaleR | key) i5 Srove-id .
_3 Mumbmj .

e thoy locakon 1S f—ulla dQP@dW

Now we, can S
candidale X)) 89, NOW

580 Stene—_id which s a
Inis table. 1& 2NF.

©.4. Thewe \s candidate Keys and one HoN - PHmMe.
atwbute C.
AR 1S candidate keY -

¢ (A delermioed <)

Heve. C }s Mop —pome atmbute and it 'S delexming
by park of candidate KoY. S0 k1S not in 2XWF.

B Third Novmal form (30¥) %

® The table showd be (0 2NE,
® Theve. Should be Do hrnsitye dependen



Yor FRuinchonad dependenctlf.

LHS mudt be. Candidale key ov Super Key
OR

RHS s g pome abljbute .

NO Non PHme.  adwbule. is ket
POOAY Koy addbate.
o Whak 15 mnsmvihkjg

TN $he toble o bhave, Some COUWMO Cadtmbule)

Hhat ack ad P’nmcrr& Key and another Co\umn' depends
0N this OUmD . Buk who iFg colump +hak 1S Nok

the P'“\mCI’Ya- Key depends 1D anekhe column AHhad 15
a)so Nok g  pRmaRy Key v park of TER TORD WX
have Tvapsihue depeﬂdenod 0 oux rable.

% depends 0N

Example % -

_ Rou-po| siare | ooy
\________}ﬂqhQTCLb\‘\}'YQ! Pune
2 | Haryang | pmbaly |
3 | Bihay Patang

4| Mararatg | Mumbal |

5] peyana | Bebda

Hewe. CikY adeibute s depends on stale adtHbule.
becc;use vl W gel stale and thenwe gek kknown
Ciky and Stale D fo0 - pome adivbule and P

key 15 woll-no S0, heve 15 a taansiHve Io‘epeg\dQnQ&
hext.,

e O < S S R EE T s



Qduwﬂgg.; @i No"rmdfzc:LHon 3=

® f Smalley dodabaye can be maintained o,
NDovmalizahon eliminades +he, duplicatey dakq.
Overal| size & thp darabode i reduced o3 a »esult.

® FeweY {ndexeS pev table ensure. Ladtey MmMainienanc
task.

® Blso ~ealizes the ophion of joining enly +be +able
Hhatr che needed .

D15qducm-klgeb 0'-?— Ng‘;“i?—_ih:o‘j =

eMoxe. }lables of joins a% by Spreading ouk C}C’i"‘q
ioro more fables , e need 4o join 4able's iNceased
and the tadk become Move tedious Choaring).

® The darabade become. hardey 4o ~ealize 63 url),

® £S e norma) form Hype progressed , the performani.
become sSlowey and slowey .

Needs s NermalizaHon 9—

(D Ensuve. Daka \nlegoby 3-

Pata in&gm‘%@ meansd 4o check +he coweck dadq
stored within he dadabade.

T+ can be achiced by folegnky) Conshralnis .

@ prevents f}&dunc_lgm_rlca i0 dakde-
data zedundanty means wemove duplicate dukq,

TF doda in stered {a +wo locaHon | buk +he dakg
e wpdaled in OnlY one locaHon +hen datd become

incosistend . Hs ~efered o “ypdale ﬂnomoﬂé’f

<



® To ayeid data  anomalye-

Thezre 'S 3 Qmomoléj

IﬁSeThoﬁ c:momo_\&
Delehon cunomad
dpdode  anomal

A ~elabonal dalabase table should avoid ol
data anomalies .

9-_\‘ E\Qe

\/SP



