GIOIEHHIOIA

ChaD 7 H]OIEi o—.éﬂl éﬂﬂ

9—| -\—L _l_o|'_ﬂ|-

' I(it JEZ Q3 AU
Kumah Mational Insiituie of Technology

J


http://www.kumoh.ac.kr/index.html

CIOIERIOIA 25

@ UIOIEHIOlA =

DB & H & : & Xl attribute = relation® 2 grouping 2 £

@ (Logical) database design
DDL= JtX| 1 conceptual schema &2

Given some body of data

— suitable logical structure
— (what relations & what attributes in Relational Database

Application independent design (what, not how)
Conceptual “schema’ design

@ Physical database design
Given logical structure — suitable physical structure

T
GIOIE1 8 O]
A0l
32000t
ot &
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CIOIE S =2l& £&

@ 2HE UIOIEHBIOI AN M= 2HHl A2 (relational scheme)

of £AH0l ol &=
ZH 22 = 0[SotH HE AN 2HMAHE E&ol HEE XL

attribute, entity, relationship It & & 2

11. 2 & = attribute= = relationl =2 3
— OIOIE &4 : attributes 2t2| 2t A
- 2=82 40ld Ml
— HIOIH2 €24 R X

ii. A4S 440 off &
— HOIH2 ==4 i Al
— 0] &f(anomaly)

Department of Computer Engineering 3
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Ol & (anomaly)

@ example : ==& relation
@ High degree of redundancy — problems

] 5t

S i it C S T N -

Primary key: &t Jl= HS
cldtﬂﬂﬂﬂﬂilﬂlfﬂ

Kumah Mational Instituie of Techno
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Ol at(2)
@ AtHl 0] & (deletion anomaly)
200H =fA 0] 'C123'2 s =2 FHA
= 38fE0/|cte 32 & &M A A&
ks /%*Xﬂ(trlggered deletion) 01| 2| et E 22| &4 (loss of
information)
@ & Ol 4 (insertion anomaly)
600H SHAH Q| 25HE O] 2t = AHA &
> U == S=0otkl 2= e &0l 2Its
(* U= HS I} Primary key)

otk = 22 A &
A

\__>
ik}
Om

AIZICH

20t

| = A}b
= g

@ A4l 0|4 (update anomaly)
400H SOl StEAZ 40N 322 H1E
= &2 0| 4000 4042 &2 25 BAAIAHOF S
=={ 0|52 22 WAOZ HFO| J=4(inconsistency) & A

a k[t %a=23mmf&m Department of Computer Engineering 5
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Kit

@ 0l4to] 20l
1822 HAotd ot)| &

|
= 2 =26 H E 6HLES] relation0f] &S

@ Olatef ol 2
AttributeS 212 == A HE 245
= ol (decomposition) ot = 1=
= & 718k (normalization)

FOd O 24 JHE relation2 &2

@ Normalization theory
Allow us to recognize certain undesirable properties and show how
such relations can be converted to a more desirable form

Department of Computer Engineering 6
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AJ|0F S H 2 BE

@ AJ|0FE A GIOIHBIOI AL =2l & & H
@ attribute= It OIS 2 HY £ H (BS54)=2 =8
@ &= ZUE GAE M A0 ek 6ded IHE! relatione 2 =&

= AJ|0F H &t (schema transformation)

@ AJ|0FHEe Hd

® 22l 2=
gz.\_x

@ Normalization procedure

./ . . . .
The successive reduction of a given collection of relations to some more
desirable form

INF — 2NF — 3NF — BCNF — 4NF — 5NF

[ ] . .
a k[t 2EZOB AW Department of Computer Engineering 7
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Normalization

@ &= (Normal Form)

@ 0™ A9 X2 X2HES BFESE= relation

@ & 3t(Normalization)2| & =

—- &2 20/2 d38 KX
— JdedU o gt & s 2=
@ OO0lIH2 =4 24
@ 22lo &=
— SEHO 2H = ZHE relatione 2 S
— relation 27 2F0il CHoll =& & M2l Jts

a hlqt_ﬁaagammqm Department of Computer Engineering 8
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Normal Form

()
0
1]
0Q!
uin
rs
1©
e
0
1
o

A4 £= U A relation

a Iqt__ﬁaaﬂammﬁm Department of Computer Engineering 9
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g4 54 (FD)

@ Functional dependence (or functional dependency): FD

R(U): arelation R

X, Y € U: attribute X, Y

R.X — R.Y: Y is functional dependent on X

(or X functionally determines Y)
Each X-value in R has associated with it precisely on Y-value in R
(e, Yu,v €R, uX]=v[X] — u[Y]=V[Y)
O @ relation ROil A, attribute X2| &t 252+ 0ll CHol attribute Y 2| gt 0| ofLtBF & &

— attribute Y= attribute X0l &= 5% X >Y X v

attribute X= YE (82 2) 2 H R
— X& Z & Xk(determinant) - : -
— YE &= XH(dependent)

X, Y= 28 attribute 2= US T -

a k[t %a=23mmf&m Department of Computer Engineering 10
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84 E2(2)

J §5DIO| 3% & OISZP O'II

St
=

4 (Uniqueness): 25 MOI

4T

24 2 8P
— X AA(Minimality): 2 Z 28t Of
L
=

S23|0H2 2= 20| Ot

— attribute XJ BtE A I|(R L gHcte A2 RALZ GHAl £ 3
=, attribute Xgt= 0| GtL} I{\JP—I ESUHAN &= = U3
— OB Xe g0l 203 Yo gt 25 20l

s TS L —

Department of Computer Engineering 11


http://www.kumoh.ac.kr/index.html

FD Diagram

@ =2 relation (Primary key: &, It =H3)

<
-

{sttl, J2BI5} > 4 A
SHEH _y St

c Idtﬂﬂﬂﬂﬂilﬂlfﬁl Department of Computer Engineering 12
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Full Functional Dependency

@ Full functional dependency
© R.X — R.Y: Y is fully functional dependent on X
@notd Z C XsuchthatR.Z — R.Y
— =gt attribute X0l CHotH X - YOt S I ZIt EMGHA S

@ 22 &+ &= (partial functional dependency «» full FD)
]

I
im

& ste st

— FullFD

S e e s

a Idtﬂﬂﬂﬂﬂilﬂlﬂﬁl Department of Computer Engineering 13
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=2

@ &= 3S=0Uol =2 120l g€

EAL, reflexive) A 2 BO|AH A — BO|LC S8t A — AO|CH
& Jt, augmentation) A — BO|®H AC — BCO| 1) AC — BOJ L.
R3: (Oléﬂ transitive) A — B0l B— COlH A — CO|LC}.

R4: (Z0ll, decomposition) A — BCO|H A — BO|Ct.

R5: (Z &, union) A — B0l A— COIH A — BCO|L}.

[‘[I
>.

@ &+ =2 U0l 2l 2|0l (data semantics) H &

CIOIEIBIOI AT} BIAl MIHIE B8 [ =50k E 20X
Tl ot = A

F

HC}

—_— b24
b =6l
Tastzd0) &

a k[t %a=23mmf&m Department of Computer Engineering 14
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INF: First Normal Form

@ A relation: first normal form (1NF)
All underlying simple domains contain atomic values only, any
normalized relation is in INF
2= S W0l & Xtgk(atomic value) 2t 2 2 = relation

@ 0ol : =& X% relation
= A (&8 AW st =S8 S 88)
Primary key: {‘%“jd, =S}
FD: {sftH, =<

2NF,
3NFE 2 ol

Aspy B

st —

sty _, Sl or= INF

X E w2 — 8t} =
S - NTu$
Bt o

Department of Computer Engineering 15
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INF Ol Xl

a Idtﬂﬂﬂﬂﬂilﬂlﬁﬂ Department of Computer Engineering 16
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2NFE {18t Anomalies in INF

@ INFUHIM 2l O] &t
O &0l 4t
- 50081 BHAO| XIS W0} PaRtE AU Ol HRIS OfH DU=E S5
otAl 2= st & = t=s
- Entltylntegr ty rule (4% & X): Primary key g2l 8 = A2}
NULLO| & = 8lL}.
@ AHHI0] &
— 200H StA0| C1232 SE= F A0 0| ES= AMS ER KT
w==JtP2ect= 2K =4l
@ HAI0| A
— 400H MO NI WE P10 A P32 HE S HR 2210|4009 4
MEZ2 N&u= = 25 P32 HHoHO0F &
Department of Computer Engineering 17
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Solution by Suitable Projections

@ INF Ol & (anomaly)2| & QI
Primary key (il partial FD(R & &+ &)= attribute )t =4
Primary key&£ &8 &l = I Xl 2 22t St attribute It = i

= A 0let EE0H LS

@ INF 0] &f(anomaly)2| ol Z
Projection2 2 relation= decomposition(= oH)

— Partial FD (& &=+ &%) HlA

= 2NF

Department of Computer Engineering 18
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2NF: Second Normal Form

@ A relation: second normal form (2NF)

1) INF
2) Every non-key attributes is fully dependent on the primary key

— Non-key attribute: any attribute that does not participate in the (primary) key
= =)

INFO| 12, 2|0l &5+ &= attributeS 2 2 5 Primary keyOll full FD (2 & &4 S

A relation: 1NF, not 2NF — collection of 2NF relations (suitable projections)
@ Non-loss decomposition (2 &=4&! = oH)
I 2 Ml A
— 1 L -
INF - ~ 2NF
z=2l
Original relation: recovered by taking the natural join (-"-no information is lost)

ProjectionGt 0 =0l & relation= 2 natural join2 SoH & c2i 2l relation@ 2 =3 Jts
22 relationtiH 2= = U= 2= SolE relation= 2 FHE 22 = A2 1

L, 192 et 82 = Jd8orAl &
— &5 014k Ol &l Ofl A 5008 B A 0| X = w4

=

- M=z ZollE 2NFUlA= S& NAHE 2L 2

oIr

He 20t

| M
O
N
u
rr
0
HT
rr
10
&
10

3

=
=
>

=2
-
rr

Department of Computer Engineering 19
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2NF Ol Al

relation = X &, =& relation®@ = = ol

@0: =LXNE
@ XN& (=8, XE W=, 8t
Primary key : {8t}

@ A2 (B NP2 S

Primary key el
Foreign key : {&!

>
H1
0

o
£

3NFE
| of
22

pNE==Ia] =]
[ Gy —

NF Ol &

s TS L —

RHABCD
Y N
St
> /C\->II-I
I2es

Department of Computer Engineering 20
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2NF Ol Xl

X &

4+

a Idtﬂﬂﬂﬂﬂilﬂlﬁﬂ Department of Computer Engineering 21
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3NFE {8t Anomalies in 2NF

@ 2NF(Kl & relation)0ll A 2| O] & (anomaly)

QRSN
- oE NED
— Ol Al A& W == P4Jt =<

=)t S STt F8

@ AHHIO] &
~ 3008 SO EZS AKIGHH XIS L4 P3Ot 2 EH B 0 S8
e B9 24
3 H&10]4f
- NEW2PLO A50| 2AEHBS VUM MADBZ HFECHH e
0l 1001} 4008101 S Jjo| EES D& B 5H0{0F &

Department of Computer Engineering 22
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J
kit
TD: Transitive (Functional) Dependence

@ 2NF O] & (anomaly)2| & Ol
Transitive FD (TD)Jt &= i
R(U): arelation
ABCCU
RA—-R.B,RB—-R.C = RA—R.C

O|8H N SEA =4

N &4 5= (TD, Transitive Dependency)
A—-BOl2 B—-C=>A—>C
(%, attribute C= attribute ANl O| & &
@ 2NF O] &f(anomaly)2| ol Z
Projection2 £ relation= decomposition
— TD Al A
= 3NF

O

s~
—

L ] . .
a k[t 3BT Department of Computer Engineering 23
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3NF: Third Normal Form

@ A relation: third normal form(3NF)

2NF
Every non-key attribute is non-transitively dependent on the primary key

— The non-key attributes (if any) are ( 1 ) mutually independent, (11) fully dependent

on the primary key (not FD each other)
2NFO| 1, 2| Jt Ot 2 = attribute= 2 Primary key (il transitive FD(

I 84 B2 X %S

=4 =ol)

@ Non-loss decomposition (5 &=

I 2 Ml A
— 1 L_ -
2NF ~ =~ 3NF
=2l _
2 2HO| relationVl Al €= &= U= B2 = SollE relationsS =2 2H T

dE = AL ) H2 d&otAl &

r
| Ol & GILKIOll A XI =104 P4} =8

ol &

(@)

_ At
=

J

P Kitl=ezesaama

Kumaoh Mational In

or €
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et
kit

3NF Ol Xl g

@ Ol : XIS relation = St XS X & W=t} relation@ 2 26l
! St A
HAE (=22, A= u=) R@I_K:) N R'I(TA_, B

& s
Primary key : {&f 21}
Foreignkey : {XI & W=} &4 XA &35t
N L=mES=n Yo\ [=imES=n}
Primary key : {Xl & 11 ==}
S - N u= NESmES - &7}
St X E y(I=mES-n'!

Department of Computer Engineering 25
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BCNF: Boyce/Codd Normal Form

&
pam
-
o
=
—+
CD
N

Department of Computer Engineering 26
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BCNF

@ A relation: Boyce/Codd normal form (BCNF)

Every determinant is a “candidate key”

— Determinant
— Any attribute on which some other attribute is (fully) functional dependent

Relation R2| 2 = determinant(Z & Ah)Jt 23| 0| & relation R2
BCNF 0l +°*EP

@ Relation RO| BCNFO|l =35t R 1INF, 2NF, 3NF0|| % &t

“3NFOIL.."
A& 3NFOll
CH&t

ESPSPSNe]|

25T bBAO

2t MI3& 7 & (strong ANF)O| 2t 1 & &
@ 22 0l Ml Relation= BCNFQ! J}?
2t Relation2 £ 2I|(JI23| Z&)II 2F St Z2A XH2ID}?
eI,

YES: 22, SFM X, XIS 0
NO (3NFE Otel): 224X &, XI &

Department of Computer Engineering 27
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3NF 0| Xl

-

0.
ok
Ui

BCNF

—JF%*IJJ% relation

Y
K
ur

o
Z 9
QLN
WA@
D

n0
<+
oJ
ol #n
n0 o

ol ~

<k
Al oF 00

. M
™ _|N_|
Kl _
0 m(m\ jofl
0l o
SIS
ol =1 <k
o) or =
ARG
T )
= JJ ol

Or <k o
ENENC I

AC Al o)
_ _ _

=)

no

~

<+
=
—~ 1J
A_l __o_.

S+
B

~ 1

< O
Jpee mw%

ﬂ __o_| oJ

WQ ._|._ {mm_. A_l

__pa
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=
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<F 0k & o0
S
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E

Y
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SNF

In

St Anomalies |

BCNFE <

= relation) 0l 4 2| Of &

I
At
o

|.

N0 S

POt Al &l P10| LEEHH

CtC
oo

Department of Computer Engineering 29
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BCNF 0| XAl

J

@ 0l: =& = relation = =& W ==, =10 2= relation2 £ = oA
A
T

2l

FE0L (DL, B2)

(ErE, W)

Primary key : {&H&4, W ==}
Foreign key : {1 %=

it

Primary key : {1}

TR

|.

Jo

&

)
1>
)
1>

U=

(+ J78 [ E—

Kumah Mational Instituie of Technology

Department of Computer Engineering 30


http://www.kumoh.ac.kr/index.html

BCNF 0| Xl

@ S(S#, SNAME, STATUS, CITY)

@ S#, SNAME: two disjoint (non-overlapping) candidate keys
— Primary key: S#
— Alternate key: SNAME

@ BCNF

S# STATUS
A
'

SNAME CITY

q Idt 2EZ 0B Department of Computer Engineering 31
Kumah National Institole of Ii-r-hmrlui_!_\


http://www.kumoh.ac.kr/index.html

Not BCNF Oil Al

@ SSP(S#, SNAME, P#, QTY)
(S#, P#), (SNAME, P#): two overlapping candidate keys
3NF, but not BCNF (" S#, SNAME: determinants)

S#

P#

» SNAME

@ BCNF

QTY

Nonkey
attribute

S(S#, SNAME), SP(S#, P#, QTY) or SP(P#, SNAME, QTY)
2ol Ol ME efotH S(S#, SNAME, STATUS, CITY),

SP(S#, P#, QTY) or SP(P#, SNAME, QTY)

P Kit=ezesanom

Kumaoh Mational Institwle of Ti rehnology
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Multi-valued Fact

H& U=(CPT)

Cartesian
< BCNF

" Primary key0ll &6tXl 2= determinant attributeJt &S

myy
AtOI0ll =
Or= 2t

=
==

Primary key: (5, ==, WiH)

‘ Idtﬂﬂﬂﬂﬂilﬂlﬁﬂ Department of Computer Engineering 33
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ANFE H 8t Anomalies in BCNF

9 HEU=UHAME HE o| At

O

;
—'TZ—EZ &FQI B OF &

— = Primary keydll null2 ¥ 2 =122 2. ..
— " Cartesian product 0| 2

J BCNF OI“OI 2 0l

=2+ Wi AOI Ol OISR ﬂﬁlﬁf Sl=0l 8t relation0fl 22
é,ﬁ%i WLt WO gt S S Z2 Aot 2401 oLl et E Y
O| gt, = multi-value(set of values)g =S
W= » W= | W (or = — — W= KH)
2R E) - {P1,P2}

SUAX) L {TL, T2}

a k[t %a=23mmf&m Department of Computer Engineering 34



http://www.kumoh.ac.kr/index.html

kit
MVD: Multi-valued Dependency ,=¢

ED}
=0i
@ CtXl (Ch=gf) &= (MVD, Multi-Valued Dependency)
Relation R(A,B,C)0IAH HE (A, C)2t0l HSdl= Bgtel &0l A

300 014
2O OF 26D C0 SO Xl B2 A—»BIH &8

- AG = {BI=A>{B}
A multi-determines B o O g,
. . PHP AFEl
B is multi-dependent on A e, AEL
200 ct  E9H

A->»>BOlHA»CE 848 =, A-»B|C
@ D= FD= MVDOIU, 92 HdElotKAl &3 o Il s
MVD: A generalization of the functional dependence
= A—->BOIHA»>BJIEE
— MVD= 0 i 2&,FD= & ot Jjet 28
@ MVDE It relation2| = ol (Fagin2| &2, 197743)
R(A,B,C)Hl A MVD A » B|CO|® R1(A,B)2t R2(A,C)Z nonloss

decomposition (P &a Foi) Jts

L ] . .
a k[t 3BT Department of Computer Engineering 35
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ANF: Fourth Normal Form

@ A relation : fourth normal form (4NF)
i ) BCNF

11) All MVDs in R are in fact FDs

Relation RO| BCNFO| =6t 2& MVDJI FDO| ™ RE 4NF
— MVDJ} &2 ANF

@ Relation ROIA MVD A »BJF ZME [ RO 2=
attribute= 0] AQ| &= &=(FD)O|H R2 4NF
= R2| & = attribute X0l CHof A — X 0|11 AJt = 27|
g 2[0]
01 & relation ROI 4NFO| 2+81 MVD I} 14 Lt /\

]

MVD A »B|CII US B

il H =, elof s, 30

0l

- A0l tHEX= B2t C

of gt
- Ol A= =20Ict=AR S

L ] . .
a k[t 3BT Department of Computer Engineering 36
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ANF Ol A

< BCNF
" (keyOll &3tXl &= determinant

attributedt 81
Primary key: (2t=, W4, WIH)
MVD U= - W= | W

2=

‘ Idtﬂﬂﬂﬂﬂilﬂlfﬁl Department of Computer Engineering 37
logy
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=) e

@ Rissanen's work
@ R(A, B, C):arelation
@©A»B,B»C(orA—B,B—C)

@ R1(A,B),R2(B, C) :independent
(R1(A,B),R2(A, C):notindependent)
— (A, B)(A, C)2 Lt (A, B)(B, C)Z projection& 0| Bt & & GtLCH.

a Idt 2EZ 0B Department of Computer Engineering 38
Kumah National Institole of Ii-r-hmrlui_!_\
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n—decomposable (n-=0all) Relation

@ Non-loss decomposition

A relation = two projections (INF — ... — 4NF)
— ANFIFXI = 290 2] relation2 2 decomposition(Z0oll)otH S XMl ol 2
— 2-decomposable relationO| 2t 1] &

three or more projections (4NF — 5NF)
— 5NF= nJH 2 decomposition & 2

@ A relation: n—decomposable (n>2)

The relation can be non-loss-decomposed into n projections
but not into m projections for any m <n

— nIH 2l projection2 Z Bt non-loss decomposition (R &=4! = ol EE' = U 004 m
(m<n)JH 2| projection2 2 = non-loss decomposition0| = Jt= St re

a K[t %a=23mmf&m Department of Computer Engineering 39
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15
Hu
1=
(&
[

@ 0 Xl : Relation SPC
@ ANF

— 2 = attributeJ} primary

keyOll =&
— FDLI MVD &2

@ SPCE Z 2R EGHH Al N
O] SP,PC,CSE M4

@ ANl JH2] relation SP,PC,CS
E X 0Iol M= SPC2l AN A4
A0l JisotLt O e S
el Rolotoz= MM A
= JtS(spurious tuple & 24)

a miaaeammqm

natitule of Technology

SP

=& & Y 212§ SPC Relation
SPC| SK | PK | CK
3_
S1| P1 | C2 decompo-
S1| P2 | Ci
S2 | P1 C1
S1 | P1 C1
A7 \ 4 A
SK | PK PC| PK | CK CS| CK | SK
S1 | P1 P1 C?2 C2 | St
S1 | P2 P2 | C1 C1 S
S2 | P1 P1 C1 C1 S2
HHW X0l
SK | PK | CK
st |P1|cel—0
S1 | P1 c1< ]
st |P2|Clyy ==
S2 | P1 | C2
S2 | P1 | CH
\ v

SHm =0l
Department of Computer Enir|1eerin 40
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3—decomposable Relation 0| Al

@ 3-decomposable relation
Relation SPCO} Al JHS| 2 MMH SP,PC,CS2| &Pt =

A2 ts= 20

(S1,P1) € SP |
(P1,C1) € PC = (S1,P1,C1) = SPC
(C1,S1) = CS |
= 282 =&tA M2 21(3D: 3-decomposable)= BH=
(S1,P1,C2) & SPC]
(52,P1,C1) = SPC r= (S1,P1,Cl1) = SPC
(S1,P2,C1) & SPC._
SPC : 3-decomposable relation

3D MSEH= BHE

0In
ol
O
rir

[ ] . .
a k[t %aaeammmm Department of Computer Engineering 41

Kumaoh Mational Institwle of Ti rehnology


http://www.kumoh.ac.kr/index.html

JD: Join Dependency

@ L0l =D, Join Dependency)

R(U) : arelation
X,Y,...Z2<S UKXY, ..., Z= R attribute= 0l CH &t subset)

*(X,Y, ..., Z): Rsatisfies the join dependence (JD)

— R = (natural) join of its projectionson X, Y, ... , Z
=258 RS IDX(X, Y, ..., Z) Bt=

— relationRO|l 12 T2 X8 A XY, ..., Z2 joinJ_P S256
A generalization of FD and MVD (JD= MVD2| & Bt)
— MVD= JD2 Egst B2 (2-=al)
@ R(A,B,C)JtJID *(AB,AC)= Bt=otH, et A2 MVD A »BICkE & &
R(A, B, C) satisfies the JD*(AB,AC) <

R(A, B, C) satisfies the MVDs A -» B | C
(" < R(A, B, C)=R1(A, B) JOIN R2(A, C))
= of of

@ JDE Bt=06t= n-decomposable relation= nJH 2| projection2 £ &0

SPC relation2 JD *(SP, PC, CS)E 2=
— 3-decomposable relation

— 12{9 2 5NF Ot (394 2 =3l 3 OF &)
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Anomalies

@ relation0f| 2] 2 AIQ| A
@ Q) & 0| At
— relation SPC? 0l Al (S2,P1,C1)2] &2 Al (S1,P1,C1)0| At HQ

o M2l o=
T o -"d Lo

C1, P1 22
W0 =0t
e

SPC’
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Anomalies

(S1, P1, C2)

—
_I_EEC

@ relation2| 2 410] & (con’t)
@ ALHIOI &
— relation SPCOII A (S1,P1,C1)2 A HMAlI CTHE &
AR o4 OF &
— (S2,P1,CL)2| Atkl= Ol & 810] Jt=

(82, P1, C1)

Iz
Of¥
Q
In
Qﬂ
C
i
ool
=

SPC

Ol &t &2l : SPC= 3-20H relation
Ol &+2] 6H& : relation SPCE 3-20oH &
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5NF: Fifth Normal Form 9
PJ/NF: Projection-Join Normal Form

@ A relation: fifth normal form (5NF) or

projection-join normal form(PJ/NF)

Every join dependency in R is a consequence of the candidate keys of R
Relation ROl EXMol= 2= X021 X0/ R =272 Soll 48 & H, R2
SNF

@ 0Ol Ml SPC : 5NF O}

|
~ JDE JFXI D 1, ID *(SP,PC,CS)= £83| (SK,PK,CK)E E5I K| &
1 583|0} 0kl (SK, PK), (PK, CK), (CK, SK)Z
2 5NF Ol

SoilAl D d&ot=2

SP,PC, CS 2+2t2 5NF (" no JDs)

e

(]
Jo
S|

A
T

=

mEs

S|
=

£l
1>

kel
P
El
=
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= 2|01

= Ct

g

H

@ Ol Al

(-]
T

q

=0l 2
o=

EI[1JF syt Of

=
-

) relation2)

&S (IDIF 205 O] 8LCHEH 5NF)

@ =H=JDE 25 Z0tll= ROl HAS

00

p 1]

(@]
K

T

O

IH

oJ
A<
0
ol
OF

-

N

I
5
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@ st tE (RE4 =l
S

4] 04

@ AN A

malization Process

ot M2 Al =AXUE = US
5

\’

DeterminantJt candidate keyJ}

Ottl FD (B=+3=) MA

MVD
attribute

=cl

@
«<— O -«
Z
m

Partial FD (B8 &43%) HA

N
-« = <—
M

TO (OI& &= &5

) MIAH

Candidate keyE SolX

JD (X¢!

-

3NF

a miaaeammqm
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& Ml = A2l o A

@ 2BHA SO 3NF, BCNF E &= )HAl 0
Anomaly 0l 2 8t inconsistencyE 2 X & = A2 0 &
— A AHOZ D= relationS BtE Al BNFO| =0t = Eolile E2R= 88

v v |
NADDR( NAME, STREET, CITY, STATE, ZIP) : 2NF

i\ i\ i) i)

= NSZ ( NAME, STREET, ZIP)
ZCS ( ZIP, CITY, STATE)

“not desirable” (*."STREET, CITY, STATE are almost required
together and ZIP dose not change very often)

[ ] . .
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Concluding Remarks

@ A relation : BCNF (4NF, 5NF )
every FD (MVD, JD) is a consequence of the candidate keys of R

anomalies: caused by FDs or MVDs or JDs that are not consequence
of the candidate keys

@ Normalization

Relation scheme= 24 0l({ H

— U= XSt relations &~ & 2|ot=
=S tt=0| &t 2 relatlonOE Ot= 0
N =

=3

=
Ct
—

Z Rt attribute = 2 ol
inconsistencyS 2 A& = U &= normalizationS
=l 9

—  FD, MVD, JDE JtXl 12 Entity ¥ relationship =& &

E-R diagram= 12 M & Hl et =0l relation
@ Objectives of normalization process
1. to eliminate certain kinds of redundancy

2. to avoid certain update anomalies
3. to produce a good representation of the real world
4. to simply the enforcement of certain integrity constraints

a k[t qa:g‘_?‘.m.mqm Department of Computer Engineering 49
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Concluding Remarks

@ Dependency, normalization: data semantics
Relational algebra, relational calculus, data language: data value

relation2| & 1st= &KX GIOIH &0l OtLIct IHE X SEHUM CHE

M OF &f
@ Decomposition operator Recomposition operator
projection natural join
restriction union
@ Beyond the 5NF
O6NF

Optimal Normal Form
Domain-key Normal Form
Etc.

[ ] . .
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