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Schema  Refinement s based on clecom/)os‘rfion. The
psoblems that aze created by yedundant infosmation
axe Listed below - E\/en{:hmﬁh the decompesition can elim.-
inate redundancy ,it can lead 4o Sevesal problems and
Should be used cavefully:

Pxoblems caused by Redundancy:-
Redundancy is the method of Stoving the same infor-

Motion ‘b’edundom{—lj re, in move +than one Pface within

a database and it can lead +o several problems.

* Redundant Stofage:~ Some infesmadtion is Stoved wepeatedl
» Update Anomaligs:- Tf one copy of Such wepeated datq
is updated an inconsistency is cweated wnless all copies
ave similasly vpdated:

¥ QI\Q%Z{'E@@ ﬁgg;pg\l)@:f» T+ maj not be possible to some

certain ?njcozrma*tion unless some other uhvelated infor-
mation 18 stoxed as well-

: 3 Qﬂe’:ﬁg{p W%:~ Tt may not be possible to delete
cextain infoxmation without losin q Some othex ,Une|sded
infosmation as well

%:_ Consider an Hously -Employee veladion -

Hously Employee (eno ,ename, sal axy, ¥oting Jhewaly. wages, houss

worked) -
In the above xelation eno is the key attyibute.



In cu;JdieHon +he houz{(:j._waﬂes 13 de{:ewmfned b_‘j B”cr{:'fnﬁ
odtyibuke €y For a 3?veﬁ “o’cang value theve is only B

hourly- waqges value . Tt leads to zedundancy in the ¥elation:

Era | Ermime Salary B’C\‘Hﬂﬂ houxly_ wages | hours- workad

ol A Nlelole) 3 O . 4o ¢
(o0& | B 5000 2 (O | | =0

(3 i 71000 = 9 [ 30

(ol D 3500 = T Ba

o5 E 7500 &

o . ho
Heve sedundancy is non‘ma but Sfor a given b’Q"Hfl 5
Volue these 1s cm%espondina hously —wages A f

Redundant SKIM/Q e:- The wating of 8 cowsesponds +o
houb/{j waﬂes 0, and p i8 b’ePeQ‘f:ed +hyee +imes.

Updote Anomalies:- The hously wages in the fizst +uple
could be updated withouk making a similax change in
4he Second quP\e‘ |

Thaestion Anomalies:- Iale camnct insest a tuple for an

—

emP[ojee, unless we know the hou?r[cj wage for the
emPloyee 's YS‘QHrB value -

Deletion Anomalies:- Tf we delete all tuples with aﬁfver«

Ka{fﬂﬂ volue , we lose +the association between —the

Xa{:?nﬂ value and ks f’\ouzslj_wajes value -

Decom;aos?{?om;*

G,er\azrallﬂ ?S‘eduf\c\aﬁcj axises when a welatioml
Schema e.m]fox ces an association between two oy more

obtributes - The problems that aze cwyeated by vedundan



axe Solved bj Wep(acfnj a velation wHh collection Cﬂt
Smalley welations: >

Definition:— A clec;omposilcfom of welation schema R’ con
J

siste of weplacing -the welation schema by two or mex
velabion schemas -that each contain a subset of the
attsibutes of R and {Qﬁe-thezr include all attsibutes inf
©3)
A vwelational schema R can be decomposed inte a

collection of welation schemas fP, t Ry ymmes ,Emﬁ +o eliminate

Some oJC anomalies caused by the b'edundOﬁCy in the
ozriafna[ selation R such that +he selation scf

emas E’QE
o5 12izm and RUR,----. ) - -3

In simple wosds " The pyocess of bzseal<fn7 lavger
welations into smaller welations is known as Decompositi

% Hously - Emploﬂ ee(eno ,ename ,salany vating, hou?rly ~wages,
houss worked) byoken into

HOUB’[B -Employeel (eno , C’-ﬂctme,Sa[aarH , zrod:?ng, hoursworked ) ]

ujajes CTGH”f[ , houx] —wojes)

As a wesult,updating any one houxly wages -tuples ass-
ociated with a yating in woges welation involves updating
several tuples in %om’fj EmP[oi./eef-

Drowbacks or  Pyoblems coused by Decomposition: -
A serious drawback of demm,)osf£fons is +hal

+he ozﬁﬂfnaf welation may ?reclu?'xﬁ us +to _Join the deco-

mPose_cf selation - T zuch queries are many.the pexfor-

mance will be dej‘mdecl,?n this case the decomposition
|



o{) wﬁ&bn I Sjczﬁc«{:fj Not Qcc:ep'table-In +this cose e
allow® some ojc the p{oblems cxeated bj Xedundancﬂ bl
not ~to decompose +he ~welotion -

Propesties of Decommposition:-

| Decompos]t?on s +he tool that allows us to elimi-
note xecluﬂdcmcj‘SO it is Very importont +o check that a
dacom[';osvcfon does not intyoduce new Pa’oblems-itn pazrlcrc_u-
loy we. ashould check , o o'ecompos?fci’on Allows Us o wecover
the oﬁj'maf selation -from the decomposed smalles velation
known QS “Lg“sitgs/g Join decomposition ' property and whethe
2 allows us o check integrity constraints efficienty

known as %téi?ew%j presesVing decomposition ” Pb’blgeg{ff’

—umctional eperidaricy :-
Functional [Dependanicy:

A functional dependcmcj CED) is a constxint betwoes
two sets of ottsibutes fsom the cdotabase- For example
if X ond ¥ axe ottsibutes of a welation R’- Y is functio
nally depeﬂdcmt on X (denoted as X—=>Y) Hf when ever
two types- tuples of welation R agvee on theiy X value,
-H\ej also agyee on their VY Value: (Eoch Vvalue of X is
associoted with eXxacty one \Value of ¥ in R),

Y—>Y wead as X func%FonaHj detesmines VY o

Y is -FUJ’NCHOAOLHJ cfependomf on X- Hewe % ig Called
Adetexminant and VY ts called de(bencle_nf.



Ec’“‘ eno ename. deptno

SOJa'a’ﬂ i @
o Sree T (000
lo& Ram Lo 15000
o3 Ssovan a0 | 0000
| [0} Ajaj Qo {000
- los Sy e 1000

In +the above welotion e_name,deP-tno,SQ]Q{j ave functi
C)ncdlaj depeﬂdent on eno-Thus eno—s ename,

eno—> d&P’EﬂO,&ﬂO———% Sala{j.

Ex:- Rolino —> Stuname
RCP/ &) Hexe P—¢
PR s For each value of § thewe
P 9 S s onlj one Valye for P.
Po 92  S2
P 7 S2
P Y S3

_E_%L:- Eve_?rj Vehicle owner possesses a [icence C]f)daufﬂclu
licence humbex: Each distinct Licence number detesmines
o distinck owner-In otherwords the \alue of Llicence
numbey detexmines +the owney entity:
Licence id —> [icence owner
But &£he converse e not hold +yue- A person Coul-
have o Licence fm"& wheeler and +or o Lwheeley -5,
Licence ouwney —£L—> licenceid.
Charactexistics of Functioral Pependancy:-
X—Y
x X is called detesminant of V-



b U

* X may o¥ Moy not be the kej attribute in R

* ﬁ and Y may be composﬂze atlnibukes -

x X and Y Moy be mutually dePendenf on each other -

« The wselationship QMong attxibutes in the FDs is most
of the dime [:] and somedimes i may be m:|

1o - Sree (ol - Svee
toa — Ram [0& —Ram
o3 — S¥yee.

« FD must hold Hor all times ie Fp is the propesty
of the yelotional echema and nok the propesty  of a

PQ?S-E'rcu[QK instance ajﬁ +he schema:

A =B A s b
a, by a, b
Qs bg ay oy

% ED's ase. Q(ubjs nonﬁ:ﬁvh%

Trivial  Functional quer;demcj=-
A ED is sad to be +xivial Hf ?ﬂfﬁhic hand side attxib
utes oxe subset of the [ef{: hand side attsibutes .
X —V F]C Yo X = Tivial
AB—>B , Bc AB s Trivial
ABC —> Bc BC cABc sp Trivial

AB —> cD Non - Tuivial -

_l\_lgﬁ@:mvrgL__Ep:_ Tf none of the wight hand side

ottyibutes axe oavailable on lefthand side -then it
s called non txivial -

A —B

AB —> CD

ARc —> DFE.



Closure _QE o Set of FDa:-
The set of all FD's ?m(;l‘:ed bj a given set of £Ds is
Called -the closure of F- Bj Semantics we are obHe +o

find out some functional dependencies - Later bﬂ aPP’j@?
"mjfezvance xules We are able to jﬂfﬂd out Some of the addi
+ional functional dependencies ¥om existing functional
depandendes-

. Reflexive Rule:- e B is o subset of A, BCA then

A— B

& - Aujmeﬂ%a%?on:— If A—=>B then Ac—pc Caddfnj Same
attsibuke on bothsides of a dﬁpendencj yesults in
valid deFeﬂdeanD'

3 T_%gn_sitiv?tj Rule:~

If A—=B and Bes(¢ +then A-sc.

From -these -thvee wules we can 9e bt fours mose wyles.

he Self deteymination Rule:w A o4,

5 - Decomposition Rule:- Tf A—>Bc then A—=B and A=
A —= BC
Be —c, Bc—=B (Rulet)

A—>c, A—R CRules).

G - Q’j@ rules— I]C A—>B and A—>c ~then A—>Rp,.

AR, A=DLC
Bl s AR =i5 Aese AR Caddfnj same  attribute )
AB —> CR (Rule2)

. A—> Bc.

7- Composition yule:- I A=>Band C—>bD then Ac—sgp.

A— 13 BC—=> Bb (Rule2)
Ac — BC (Rulez) S Ae = BD




Avmsjczronj axiom's aze sSound and Complete

Complete :- Repeated application of these sules will

5@@’0&6 all Fp'e in 4he closuse ET.

Sound:- Anj dependengy that is C‘-‘omPched us?nj these

sules will holds on evedy selation
%L\,«@ R(CARc) and FD's axe A~>B,B->c.

Bj applying Rule 3 we get A—>c.
Fyom auamen«&l%?on we 38{:‘

Ac — BC AB —>Ac

+then AB— Bc.

® Suppese we o¥e given a selation RCABCDEFE) ond
the FDs oave A->BC,B=E&,CD—=EF  Now check whe.

they AD—>F holds or ot
. A— Bc (Given)
2. A —> c ( Decomposition Rule)
. AD — cD (Augmentation by adding D)

.

k. CD—>EF C(given)

5. AD — EF CTzranS?t?v?thf 3 and 1)
2

. AD e [ CD@CON)POS?'E?O:’) OJL 5)
Attribute Closure:-

IJC we want to check whether ajfven dependencj
x—>Y ,is In the closure of a set F of Fp's +hen we

have 4o compute 4he ottribute closuse X' with wespec
to F, which is the set of attsibutes A such that

X->A can be computed using the Azms—kwmj axioms.



@Qozfr&hm for C_Qr'n_;;u{”mg attsibute closuze:- ©
|- Select attribute or attsibutes som [ HS of FD and
ecLuonEe it to x - (Xxis the set Of attsibutes “that Bt
me. a cClosure):

Q. lelect the FD's one % one-If LHs of FDis sub

Set of X,if RHS of FD is not in X, then add RHs of
Fb o X -

% Repeat Step® till to cover all FDs - Lere the
vesult is called as closure of qjcta':'buEe—If the Cles
Wre covers all the attyibutes of the welotion +hen
it s called as Candidate kej-

_E%‘l- Consides o welation R(ABcp) with follow?nj Fbls
AR —>c, C—>D , D> A

AT . AB cAB  (Add ¢ 4o 4g)
X = AB

" ABC (ccABc =6 add D).

AR cp

+
- AB ' = ABep . g AB s a Candidote ke\‘j

= RBRDA = Bc p
= RPAc = RcpA

So he CCLnQ”ClCt":E t<'835 Q¥e AB, Bc and BD-

2. Consides o yelational Schema RCABCDE) and Ep's .

A -mme CD—>=>E,B—=D,E—=A. Find out AT

ond T,
X= At ET- £A ce> A)
= ABC (A->Bc) = EABC (A—>B0)
- Aecp (B-—->D) = EABCD (B> D)

Candidate kejs are BE A,
- ABcbE (cpb—>Et) Eoorn

«» B4



3. Consides R(CABCDEFGHI).FDs ave ABD—>E , AB—>§

B—=>F ,C‘.——éT,CI—e‘I,Cj_;H. F?nd ouk Q)AB+ b)CT+

c) ABD+ d)ABCD’r @) ABCC—;,* DE)ABCJT.

0y At - ABgq (AB—>¢) B €T e Ceg—sz)
= ABGH ( G—H) =CJT |
= ABGHF ( B—>F)
© ABD" = ABD d) ABCD™= ABCPE (ABD
= ARDE CABD—>E) = ABCDEG CAB-g
= ABPEG (AB—>g) = ABCDEFG ( B->F
- ABDEFg ( B>F) =ABCDEFGH (gt
- ABDEFGH (G=>H) = ABCPEFGHT @,
= A BCDEFGHIT(C T,
& ABcq . ABCFQHTT e>ABCJ+:ABCFC7HIJ

~. Candidate kej s ABRCD -

k- Consider a ¥elation RCABCDEFQ)*‘H”)EF) test the D

AcF — D C can be Qfez?\/ed —Fa’om EJLTS“ETr)j dependencjes

A— B AcFT = Aacr CA—B)
Bc —> DE = ABCDEF (Bc— DE )
AEC‘,\) G-'

S‘ince Q“ ‘!:hﬁ Q‘E’EX'bu'&QS CACFDQ) Qe Nnot 'in ACFF’
So ACF—>Dg Cannot be desived fsom exjsting depen
Aencies -
5. Consides RCABCDEFQH) and FDs a¥e A->Bc,cpse

E—c,D—>AEH ,ABH—>BD DH—>BC . Find oul whethe,

Rep—>H holds a5 not:



BcpT = BebE Cco—>E) ®
~ABCPEH (p—>AEH)

All the oattsibutes (BebH) aze in Rept so ik Bcp->4 hol.
AR —c  holds -

Equ?Va[ence of F\D's:-
Consides two set of Fbs A and ‘B‘Theﬂ

are sqial

+o be éciuqi\/ofen‘c fjtf A=l - E%UWOIQHYE means every
FO in A can be fnferred from B and evesy Fb in B car

be infesred foom A- If Als ecluT\/q(enf to B +then we
Can Say that A covers 1B and B covexs A .

_E_a.:- Consides the Jollowing sets of Fp's
F- %’A%C,AQ%D,E%AD,E%Hﬁ

Q = {A —B’CD,E%AHE’

Fivst sets- AT, A Ae¥= Af E— AP

- Acp -AcD ET= £

8o A~seb 1= Ae—scD s = EAD
possible Possi bl e = EADC
= EADCc H
E—=An Is }3055,'5)(_,‘
éem@,%‘;‘—* A —>cp Ef;EAH
AT - Acb = EAHCD

Bs A= JAr=2D Is E—>AD, E>H 7s

poscible possible-.
So F and § ave eclu?\/qlence.
F- f A'7\'C/ AC—>D, E'%AD, E—>Hj

GI - ?AeCD,E%"\ﬁ ase  not ec]/u';\/aJenJc



Prime o Key atisibutess- The attsibutes that aze pas
of f<e35 ave called as prime o¥ |<ej attxibutes -

Non. Prime oy NO”'KE’-;L attzibutes:— The attsibutes +that ax

hot powt of kejs ase called as Non-prime oo Nonpkey
ottributes.

E_a: R = ABCDEH, Fbs owe A—>BC , CD>E, E->c,AH~>D,
Psime ottzibutes - AH

Non Pzﬁme attributes : BCDE.

EP_@_S, ,Qf_ Eunc%?ol/)af Dependenc"ies,:~

|- Full Functional Dependency:- A FD x-SV is said o
ke jﬁuu FD ,»'JC removal ofanﬂ attribute ‘Afa’om X Means
that the &EPEUCIGHC\H does not bhold ij moye ;f‘/foy

any attsibute A EX CX‘?Azj) Aoesnot -]Cuﬂcﬁoﬂallj
detesmine VY- |

2. Rustial Functional Dependency:.

—_— | —

A FD X—=Y s Patvﬁai FO,if Some ottsibute A€x,
(x-§AY) functionally detesmines V-

oY

A FD in which one o moxe non kej attributes
axe Funckionally dependen“t on paxt of +he primary key.
Eq:- R(ABCD) and FDs ave AB—>C,B—>D -

AB is pvimazy key - Nen kej attributes are ¢ p. Aq
D is depending on Only B (past of the primary key )
then B—>D is the partial FD-



3 Travsitive depepdencies: - 6
Tf Lhesxe is a FD between 2 oy Mmore nNon Pﬁme atts

ibutes “then Lois called Twansitive .)Cunc-{:)onaf depenolen%

%F R (ABCDE)

AB—>¢, B—>D,c—sLC
AB s -the ke\wj jﬁox the vyelation -

AB— ¢ = Full B-D
B—=>D - PMPrkal F-D
C —>E - Transitive F:D.

[ ossless JOH/] Decom_PosH:foM e

let R be a welation schema and let F be a set
o]C £p's ovex R- A decompos"u{«'on of R into two schemas
with atbyibute sets X and VY is said 4o Lossless Join
decompesition with zespect to F if . for every insktance
of ¥ of R.
Terx)M Tfy(x) =y . 1In other words Tf e Ye covey
S oﬁana‘ velation fyom the decomposed welations the

i+ s Lossless Join Dccompos]&?on,

%:— R (ABc)

A i c We axe decomposmj R into R, (AB)
= !
5 | | and R, (Bc)
Ay E)z C2
R, R,

% B cs A B B &

ql b' bl C’

Qo bo bg_ Co



R MQLi' a' b C’
Qa b, C3 a
Spuzious Huples.
QL bL Co P
As b ¢4

The above is LOSSﬂ Join Pecomposition

@* .3 Status C'H:H

S o Banjfozre

Sy 30 HYD

S¢ RO C hennai

R, R
S Status sSH 2 Et./
S [0 Sy Bang loze
SL’“ 50 S[f" Hjcl
8¢ Q0o S¢ chennay |

R‘ > R o
8, T Banﬁlow e

g, 2o - Hyd
s, &  chennaj

The above is example of Lossless Join de&;mpos?%fc

Dependency  presesving  decomposition -

Consides a welation R with attyibutes ' 54
Set of FDs F- R is decomposed into yeleatione R,,
B, -1 Ry with +4he Fb's £ Fr---Fn-This decom
pos iHion of R is de[?er)olencj P?Yesezrvfnj ff
A S N\t e
(F(UFQ_U ''''' UFH) =



The dependencies in the original zelation can [f@
implied by olecomPos'tfror) selation clependencies-
E%F‘@RCABCD> with FDs F= ?A—%B, A->c  c—>pY . R(AB
eith FD's F=1{A—>B,A=>cl R,(co) with FD's Fe=pose

T the obove decomposition all the oxiginal £b's can
be Loﬁ\'wﬂj dex ived jczom F, and Fao ' Hence the dlecom-
Pos]Jcior) 13 cépeﬂdencj Pzreseaf\/‘mg,
© R,(ABcDP) . F:{A%B , A—>C, A—>DY

R, (ABD) F=7TA=>B,A>DY R(B) coih no FD's.

The above decompesition is not dependency presesvine

Normal Forms:-

Nosmal fosms axe sules for shuctusing velations 4
eliminate anomalies like modification Cupdate), deletion |
addition (insest) -

Noxmali zation:-

TThe process of dec?d?'nﬁ which attributes should ke

36'OUPe,cf -l:oﬁejchezs n dec:ompos’mj a STVm yelotion into
amalles welations-This hoymalization 1s based on “the
Pb:'fYNcm’ﬂ kejs and FD's

oY)
Novmalizodtion is a tool 4o validate and improve the

Loaical desi’ﬁr) of -the Aotabase .
(o)
The process of weducing Zfeduno)anc_(j is called Normg
lization

Aclvantage s:-

« T4 eliminates nsestion,deletion anal update anemalies.



« Obtains cotabase Consistency®
x veduces duPUCa":f"on hence alislk iz .

Disoalvantages -
Petxieving of 1 foama%bn jfzsom the normalizea table
s guite ComPlei andl consumes [ot oJL Lime or Slow dow

the p¥ocess wf"ﬁ because we need £oJoTh mufﬁple tables

These ave dr“f-fe,zren'{: types of hosmal fosms andl
the below figure shows the welationship ameng them .

WNE
FN{‘

The above clr"ajmm inclicates Tf-a yelation s in 2NF
means then it is alseady in INF-Tf it is in INF it is
Q[U@Qdfj (n ,NF/ 2NF anl SO on.

Civst Novmal EQE’W CINE):.—
A welotion schema is said 4o be in INF if the

values in the domain of each ottribute of the welatio
ove atomic-In othey words only one value fis associate
with each attyibuke ond the value Ts not o set of
values ox list of values-

To -transfosm the unncymalised -Hfable inte Nt
we have to Tdentify and vemove -the Xepegéi’ng gooup



Repeating group:- ®
A b’epeg%inj Fyoup Is an attsibute o group of
attxibutes with in a +table that occurs coith mufHP(e

values ]CDK anjle occursence -

%3 Fno Fname Phone

lo| Syee 1L4-¢ |

1L &

Q€69
loa Ram [Re6 |

Q74 |
(273

The obove »elation s not in INF .

Fno Frame Phone
lo| Sree LRy

=1 Sree |&ELQ
ol Sree [266Q
loa Ram |66 |
09 ey ey (T4 |
l0oQ Ram [QT&|

A welation thaot satisfies +he INF must meet +he foll
owing Teguizements -
x The cells of the -able must have q single valye.

% Neither Xepeaicn”nff groups nor arrays are allowed as

Values -
x Al entries in any column must be of the same kind.
¥ No two wsows in aq “able Moy be ‘r"den»&r’c_a{.
Drawcck : - Qedumolancj of data .

Second Nosmal Form € aNE):—

A welation is said 4o be jj, 2NF, Tt is in INFE



and evesy non l<ej ottribute i3 fuifj func—tfona!lj depen-
dant on the pvimary key ie., no ottribute is dependent on
on|j a PODKE of the key.2NF deals with Paz({:(af dependencic
(It eliminates poxtial dependencies):
A welation 1s sad to be 0 aNF, i any one  of

the condition 1s satisfied -
X Pb’ima'b'v\j Key consists onlj one abtsibule.
¥ Tf all otbributes in a zelaton are in the Paimoany o
non kEj otbyibutes exists in +the table.
* Every nonkey attsibuke is fully 'func{i’ona{{j dependan L
on  primazy key-
* I the zelation Consists on

enlz* P%‘O hours er;LQmQ

] T T pPAname P'K[OC

] Lo

ly two attsibutes.

t
FDs axe eno p¥ho  —s hours

eno —> ename

p¥no —> pyname pzrloc
The above welation is in INE but not in ENF - The key

ottyibute Jor the above welakion is enopxno - But engme
18 depandmﬁ on post of the st?rm?»j Key Ci-e, eno

—> &hame)
Tn the same way Pnameprloc is qfse

~ dependent oh part
of +he Piimary key (psno) - The above >el

ation con be
decomposed  into smallery welatins.

eno p¥no hours

eno ename

—_—

pPsno  pyname prloc



_E_%ﬁ@COHSTd@ axelotion R(ABCDEF C—,HII> and FDs are
AB—>c , A—>DE,B—>F F—=>qH,D—=>IJ What is the I<ej

attyibute of R and deComPcse R into &NFE-

AB is the key.

A—pE is pastial ED
B —>F (s pastial FD
At- ADETT . 8" s BREY.
R, = AT
Ry = BT
Ry =ABC
O Consider RCABCPEFQHIT) and FDs are ARB—>c,BD-ser

AD—> GH, A—T s =] Finadl ouk Pb"'ma@ ’<€j and No¥mal ize

uP’co &NE -
ABRD 1s +he pzr?maziaj ke_&.

AT = ABcT R,
Rpt = BDEF Ra
Abt = ADgHIT R3
AT - oAT
The cﬁecorn(:osed selations  are
ABRD .
Thisd Novmal Form(3NF):-

ABc P
P |
<l - o

R, BpEE

R <ADC7HJ' Rs
AT R”
3

ABC, AT, BDEF, AbgHy

A velation s said 4o be in 3NF H 1t s In QNF and
no -transitive deper)éencj exiskts in the {able:

A Eyansitive defbeno[enc

e two non—ke_cj attyibutes-

Is the FDb between



‘%E@ Cname Eno Bdate Adds Dno Dname Dmgrenc

t T+ 7 1 7

ince
S Eno —= Dno

FD,

Pho —> Dmgaeno
’TPMoujh %Xanﬁ%’rv?éj eno — ijzreno Tk is alse +true

,Jlozr Prname - Now +he above zelation is deCOmPOSEQ} into

9 welations:

Ename  Eno Baate Addy Dno

bno Dname DmBa’eno-

@ COHSEO’CX R(ABCDEF%H*IJ'>/ FD‘S oxe AB%C/A'QDE,B—Q/:
AR is -the kej ottyibute.

A—= DEj PED's F—@gH ) Tsansitive Fp's
B—=F D—27

ABCDEFC—YHI_T

/N - (2NF)

ADETT BFGH A

N /N

AbE DIT B FGH  ARC C3NF)
@' R(ABCDEF), Fp's are A->Fc c—>D B—>EL.

Kej otbribute s AB

At - AFCD
+ 2NF /N

p" = BE CJ_NF)
bu ke



Boyce-codd  Normal Form { BCNF) i~ ®
Datobase welations aze deSaned So that they have
Ne Hhey Paz{-&iai noy transitive deFeno/enc?eS/ because the

yesult tn mooliffcation anomalies-To aveid +hese anomqlies
we normolize +able to aNF to eliminate Pbs anal +o 3nvg
to eliminate Tbs- But we cannot take into account othey
candidate keys of a selation - Hence even after applicatio
of SNF x3NF theve is a possibility for acklitional sedun
dancj caused by ofepenalencﬁ that- Vviolates all canal idlate
I<ejs~50 inowdes to take cave of this weakness in 3NF e
are using BCNF and Tt is based on Fbs ‘that take into
account all candidate Kejs~BCNF s Séz'onge?r +than 3Nf

Every selation in BCNF is also in 3NF-But a zelotion in
SNF may not f)ef,essab’flﬂ in BcNF-
2NF fs not deq[Fnﬁ Wwith -the case of a yelation wil
{ollow(na Pﬁop@f«E:‘e s -
ﬂ&f'\avinﬁ & o mo¥e Candidate keys-

* Candiclate kefjs oveslap e, have atleast one attsibute
in Common:

T the above conditions aye thexe In a welation +hen
the yelation Violates BCNF aml causes Some b’edundancy,
Definitioks-

A welation is Said to be in  BcNF iff €very (nen-
tyivial itrsecducible FD has a candidate kej e e piflion.

minant) detesminant I1s a Candidate f(citj.

E_?:_— Consider  Student(Rollno, name. phno, Bxanch ) whese Poll
ne



'S uni'c[/ue skudent 7den~£ifr’caicfon no and whese hame,
Phno ass(,m’)eol to be un7¢iu€-777@r) the FDs are .

Pol[no — Branch phno —> Reanch name —s Bxanch

Pollne —> name phno —> Name name —> Rolino

Rollno — phno PP‘”O% Rollno hame —> phno
The vwelotion atudent fe in BCNF -Since each D

nvolves a candidate kej as ks detesminant.

- R (ABCD) | Ep's are A—>B,BC—>P ,A—>C:

Psimay keg is A- The velakion s in aNF-: buk not

‘n 3NE (Bc—>D - T:D)
R, = ABC, Rg - Beb
Now +he welation is in 3NF . Since all detesminants
ore candidate keys it is in BCNF-
Tf o table contains on Ij/ one candidate kej oOr

only non composite keys then 3NFXBCNF ase eczu;\’a/emb

Multivalued dependency:—

N

Represents a dlependency between attributes (say
AR ,c) in o velation such that fozr each value Of A Hhe
oxe scb of values for B and a set of Values HorC. How
evex the set of values for B and C ore fl’)ofependenf

of each other:
The multivalued dependencj may be txivial oy pon-
m=117’
Trivial MvD:= A—=>B in Q w»elation R is defined asfxiy;
a) B is Subset of A

[ SN N1 [l



- nevhes (a) nos (b) IS Sat’r’sf-ied then is ol
.
as nont¥ivial mvp. G

Fousth Normal _Foxm (4NF) -
A welation (s Said to ke In LNF iff it is in Bonp

and has no multivaluecd depenolencj.
The nosmalization of- BCNF velations +o LNFE inye.

[ves +the wemoval of Mmvp f?fom the selation @ Plac,'nc

He oattributes 'n a new welation a[onﬁ with the Copy
of its  detezminants - |

—Eﬁ:* Assume an ernPJOf/ee works en mMose +han one Poo-

jec{r and ﬁaV?rlc] Moye. than one dependent-

Ename Pname clepen dent
Sree X Ram
Y Sam
Fname. Pname dependent
Sree X Ram
Sree X am
Sye s Y Ram
Syee Y Ram

Ename ——> pname

Ename ——»> dependent:
The emp yelatron Is not in ANF and thevefore we
decomPose emp into

Emp —Pb’ojcc{:c Ename, Pname )
Em p — dependlent( Ename , Dname) ‘



Syee

Sree

Srvee

Sree

Ram

Sam



