"/’:DATABASE
LB e

83. ZHAIS o|EfH0o| & &2

Ol = =

CIOIE B0l A& A 24

> HEAHSF



a8 .\ -
Comee = X}

LAB Computer Sci& Eng.
«Hanyang University

« 812 &< HOIHHOIA E2H 2 =&
- 823 AE MU M1EHES
«» 838+ &= 0l3¢e =ol
+» 848+ 5502
A

« 870 E=2 EE
- 8.8 LIOIEIHIOIA 2 H U E



Coss 8.1 22 HI0IEHIO0IA

omputer

LAB:

Sci.d Eng.

%
Hanyang University

Ay

—

Al

Otef instructor2t departmentE & XM M inst_dept
E= dE2 =0 24!
Inst_dept
ID | name salary | dept_name | building | budget

22222 | Einstein | 95000 | Physics Watson 70000
12121 | Wu 90000 | Finance Painter | 120000
32343 | El Said 60000 | History Painter 50000
45565 | Katz 75000 | Comp. Sci. | Taylor 100000
98345 | Kim 80000 | Elec. Eng. | Taylor 85000
76766 | Crick 72000 | Biology Watson 90000
10101 | Srinivasan | 65000 | Comp. Sci. | Taylor 100000
58583 | Califieri 62000 | History Painter 50000
83821 | Brandt 92000 | Comp. Sci. | Taylor 100000
15151 | Mozart 40000 | Music Packard | 80000
33456 | Gold 87000 | Physics Watson 70000
76543 | Singh 80000 | Finance Painter | 120000

O} = 079

L=




aaaaaaaaaaaaa

)

« inst_deptE {E Al instructor 2 department & ZoH & 21 1Dt
« &< S (functional dependency)s 0|
— Dtor =4 dept_name2t building, budget?2t2| &= 2t H It &
Metll= AFR 0l = AE? =,
« dept_name — building, budget
 “dept_nameOil 2t buildingt budgetO| Z2& = Ch= 2101~
— (dept_name, building, budget)2 2 &= AJ|0F A
- 2= o)t Bte&ot=Al 23
— employee(ID, name, street, city, salary)
employeel (ID, name)
employee2 (name, street, city, salary)

e X R5 BEill=A"HEBE 2AS A QS
= O _ = = T AN O
— =& Fdli(lossy decomposition)

=8 S5 FOX|= AU7? &OtOF 5t= A7t



- N

a AL = =
e =4 F 0o
lAB Computer Sc.& Eng.
«Hanyang University
ID name | street city salary
57766 | Kim | Main Perryridge | 75000
98776 | Kim | North | Hampton 67000
employee
Y Y
ID name name | street city salary
57766 | Kim Kim | Main Perryridge | 75000
98776 | Kim Kim | North | Hampton 67000
\ natural join / « 20| ME22 £20| FIt&!
- HE=2IEE I EIO*XIE'F,
ID | name | street city salary Ot S2CX 22 e Z2HE
. e
57766 Kim Main Perryrzdge 75000 . = Perryridge’ MainOl Al= kim2|
57766 | Kim North | Hampton 67000 ID= 5776601 0} 9877601 012
98776 | Kim | Main | Perryridge | 75000
98776 | Kim North | Hampton 67000 > Q5|8 MEaA




Coome, S =41 01 F0l

aaaaaaaaaaaaa

=& X0l 2dl(Lossless join decomposition)
B,C)S Ut=22 & AJ|0I2 2Ble 2L
R:=(A,B)R;=(B, C)

Al B|C Al B B C
al|ll]A al 1 1 A
pl2]B B2 2 | B
r HA,B(r) HB C(r)
[1a (r) X I1g (1) AlB|C




jmﬁ& 2 2 el Q1A A S

aaaaaaaaaaaaa

« MO M0l H OlA ZollE X £= B & A& (atomic)O|
I &t
— H|S o1of (O

> (CS10101 A CS2 1012
« MI1E A& (first normal form)
— E'EﬂOI/\:| AJ|0FRE BE SHS2 00 FAEY R
S Yl ARs=S mxop

- HIEAS 542 U0l s=0 MEA Hd E2HME &

~ IRl =E SH2 IHR HOIZR USH HEE [ 013 2
Rl g2t
- DE YYOIM2 IIEHO2 MIHASES UE0F &



Cwess AT 01D HI1AAE (Cont.)

- dAd=2 o= didot=U s
Ak

— QN EAgE2 detH o=z Zof EDP—OFHI OFoF oA Of Al
CS0012 =2 EE1127& 0] roll numbers otdl, &= At
b AEsHE 2|0|etthH ? - roll number9| CHOI=2 HOIA
PN ESEOIDNIRIS=

— 0l Mol o2 =2 &8 0| Ot

- =, DB A& 0|
AESHEE &

OtLI 2t applicationXt& Kl Al roll numberE = ol 6t 04
OtLHOF StCh. BFeF 1) &I H stM0| & 55)
HZSHH &I H application Z= 142 CrAl & &0l StC. (BHE & GHA
&2 ChH

> 12{™, course 27|0t0f| A course_id(e.g. CS-101, BIO-301 &)
atomic®H7t?

—> DB application 22 10| XM course_idE Lt=d=

—

ANEE ©
Ol &1t =248 O 2 o dotA| = et atomicolltl] = =

(= T



. ZE0IE RO ES HHQIKE BB 2
Wizt St <=|- H=
- Zdl0l& RO| £=2 £ AL E EEBHAH
« DFFE0lE ROl £E2 It OtLI2tH RE U2 ZH = BHS
S5IZ2 O &2 A3|0HR,, R, ..., RIZ 25lloH OF &
- 2 E€di0l8ER 2 &2 g)ﬂomo# 2
- =ole F&& =00l 0F &
- Ol HEHE= LSS 5 0I&0] Vet
- g 35 } T 279|015 BOfRA| YRS Brkohs
s ss ] wEERAAC



—
o

IH
__o._

00

Il
4r
Ki0

4Ar
Ki0

10D
KD
0
4r
JIJ

4

ofl
K0
[l

(@]

s (2T S

10



JATABASE S

.Hany

-

A XA
r O ™

nnnnnnnnn

R: &dl0ol& AIJ|Ot
aoacR and fcR

'~ S (functional dependency)
o - ﬂ a @ 28X (determinant), B : =Xt (dependent)

=dl0l& r(R)OM XIHOP =2 F= i t, Ol Lol M, =54

gol

Ol gi0l M2 &UH =4 g2l gt A= &L =,
tila] =t [a] = t[B] =t,[5]
Gl Al r(A,B)
.
. 4 tlo] # t,[o] v 18] = t, [4]
1 5 ¢ v
3 7 (&4 True) v (true or false) = T
A->B:gt==xEM?20lLIKQN! O, B> A?

(Lol =L [a] = H[B] =6L[8]) = (o] # Lol v 4H[B] =4[8])

11



Cows: J| 2 = S5

- KJt2d0l& AJtDFRE =IHI[I0|H3 K> RE 2

=

e i) BHA —

J
Bt BES 2HIIE AISHM BHE 4 o= MY EAS B

inst_dept (ID, name, salary, dept _name, building, budget ).

=ots B

ORA
Jp

A
T

nol

dept_name— building =2 ID - building
1L, Ot 22 &= S=2 & Mot 2 &S

E=EC O T O/

dept _name — salary

dept_nameO| inst_dept2| superkey= Ot > &
H

=
=, depl_
& Qle RS EAMK B 4 Lk,

12



Counpe SF> =0| &=

LAB e i
e 2 EBR0 FTHNS M HGE 0|80 EEHSH(legal)SH X E
=S¢ ([}
= = y
— 2 OolE r0] =THA =-S5 25 0ES [, r=2 88 St
! 40l & 0| C}.
o NMUHSHZYOIHES MU XAHS BEAHE M,
— R&O Ao P= Mot Y O0|8=0] &= S5 e FE
DFES [, F= RAOIA &4 XA 7Q'E(hold on).
e FOHIZERESXE=0 BE Y O0IME AUAAE AN CHOHA X
HE £ QPXCHRAHF| HHH OIABH A= G E=EE2S DS OLES
A OIEl_
T 14— AA
— 01I— S0, M instructor QI AE AN CHHA ST & =

(=)

= name > ID O] 8tES =& US

SEO|Q0| 8l= B RAHSG| name » /IDBIEE =& RS,

13



< DATBASE =1,
1

45

=52 & (Cont.)

« U &= S50 ol 2= 2IAEHA
H oY & S22 ANY(trivial)otChtd &
— Gl Al
 |ID, name — ID
* name — name

_ I;JHOE

a — Bis trivial if Bc o

A =0l CHoll A BFS=I0H
Ct.

ri"



go =

Sci.d En

mputer
anyang Universi

LAB:

* " DATABASE

(Closure)

4 ol
K10 JI0

FD
100 KF

0l0

<k
oll

W
KF

e
1o

==
S

H,A—> B2 B>CEZE

(closure of F) : F*

- 0E =
F2| H

11
ol

-

ofl

s
1o

<F J|J
00 o3

(superset)

(2SI ACrel ]

C O|C}”

of 54Ut /7 of

2 £ 4ol

L
-

=C", A B, C
Hg_)lk_ AI BI CO‘” EH'(')'H’ AQB

24 “AOB

Ot
=

N

1K BL.

C~

L
—

X

o
O+, -,

4

2

0] -
=

> 0| K|

15



Cme: 20| A-DE(Boyce-Codd) E 7 &

. Y 0l& A0 RO B0 A-TE S (BCNF)Y X2
F

_ g4 B Y F PO ENos 2E L E2 0 flac
R A R) Ol THaHA OIS & =2 Z01 olLietE oF=of 0f &
« GIH:

— instr_dept (ID, name, salary, dept_name, building, budget )
— &= &=: dept_name — building, budget

dept_name — building trivial 2t7}?
Superkey 2!7}7?

16



’f&ggg;s&gﬁ BCNFZ 206H3})|

— Ofeiet 22 M A3|0t2 2ol
*(@Up)
* (R-(f-a))
- OllAl:

— o = dept_name
— S = building, budget
— inst_dept = Ot 2 20| =N
* (oo U B) = (dept_name, building, budget )
* (R-(f-a))=(ID, name, salary, dept_name )

17



aaaaaaaaaaaaa

- &4 P& (dependency preservation)
— i AII0FR=2 R11 R2Z 2dli8t 20l = RANN =Mot= &
= ZXZ0|/ R1 E R20|l oM OHE |RAIDF SCHH S54

F

O HT
1

O

J

0o

- BCNF2 ESH BANE 25 SX6H HeS
- S H Ut AE 2R 5> H3EAE



5{:;555:%5 KH3E RS

« 2d0ld AI[0RO| HI3EASBNF)E LA
— g+ S5 88 FOUl &Mole 2= g+ S

el 2l 3JFAl 2224 S0l orLicht= 2F=0l Of :,*

h— = KB (e, fea)
It R =1 J|

B{p-a) EMote 2 5450 =2 I3[0l

-/ O
(=2 .m £HS0| 02 229|0) ZREOE 2)

—/ O -1

« MBI =2 E5d 2= ?gt 248 (2 20l Z22LE

42~43 HI Ol A GIA CHAl £ 3)
« BCNFO|® BF=A|l 3NFO|C} ?

19



Omes BCNF= 13 £2 2 H[QID?

LAB Computer Sci& En
«Hanyang University

« OlAl:
inst_info (ID, child_name, phone)
— instructor = ({4 F2| AHHS MetE JIE o= UL

Inst_info
ID child_name phone
99999 David 512-555-1234
99999 David 512-555-4321
99999 William 512-555-1234
99999 Willian 512-555-4321

MotA| S

Tox| e

ZX St FD 202 7|?  ID = child_name or phone?
ID, child_name - phone?
ol

A=, EXfSt= 2= FD= (ID, child_name, phone) = ID or child_name or phone ZEf .
So, inst_info0f| EXdt= &M FE2 25 trivial StC (BCNF))

M i

20



Oms BCNF= 2t E=2 & H|21)1?(Cont.)

« Inst_info= BCNF &
— A £2 fd0(E AI|0FeIDH?

081-992-3443 £ ID 9999901 & 2ot JAr &
T2 ofOF & 2 otLte S & FItot=
of=Jt?

(99999, David, 981-992-3443)

99999, William, 981-992-3443)

21



C V&gﬁggh BCNF= Ut £2 & H21J1?(Cont.)

« 09 inst infoE Ofel 2 & 0| =

ID child_name
_ _ 99999 David
inst_child 99999 David
99999 William
99999 Willian
ID phone
| 99999 512-555-1234
inst_phone 99999 512-555-4321
99999 512-555-1234
99999 512-555-4321

Q
i

2 A== =0l 2R 2> M4EASE(4NF), R Z0lA CHAl &



VDATAB);SE A 7_-|l 2" _—I

I-AB(HW ga&El}‘

F

== 8 ROl CHoll A,

ol

A
L

- ZdI0[& Rt RYOI &ot=

® 2dlold AJ/10t ROI £2 € HICIXIE Z2&ol= A

2@ Qtef ROl £2 &H Dt OtLI2tH Ofe =242 2tFdl= o
A2 g2dold A210te] &g {R, Ry, ..., R} E Eoliot=
241
« Ri= £2 & Hlach relation scheme is in good form
- Zoll= &4 A0 =ol
« JIsolH oAl SSHE 2N

23



uter Sci & Eng.
ity

mp
Hanyang Univers

LAB:

* " DATABASE

-

Bl
10
J|J
o

-
1o

ol
10
JIJ
o
i [}
=l

uin

4r
Ki0

o
1o

IH
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& — a— —
StA =& XISHO|
e Sk~ B == Ao H K

e St =E=0| Ae FOl EMotes gt =2 0|20l =21 &
S Jlsst et 0| &M
- HE=H, A>B2 BoCESHAC=E2e =A3

« FO| H X (closure of F) : F*

- Bt B4 WE FOl EMEts B4 EXSS 0186 R

|
a
+
rlr
‘n
10
0
IPal
I
)
C
©
9)
”
@

25



"/_ZIL):gABASE él-Jl\ gﬁ & EI'P—I E"'_LTJ_' (Cont.)

«Hanyang University

S
— if Bc o, then o = B S = (reflexivity)
— ifo— B thenya - y ZJIY = (augmentation)

— ifa— g and B>y, thenoa — y OB = (transitivity)

26



bk O] A

LAB Computer Sci& Eng.
aaaaaaa University

R=(A,B,C, G, H,I

F={A—>B
A—>C
CG—->H
CG - |
B — H}
FE st M22 &+ 35 F
— A—>H
« A—>B,B>H(O|H&HA)
— AG > |

c AGHCGA—-C XN G FIt: St
CG | (0l&HER)
— CG - HI

B4 X

=

« CGHCGI (CGCo 1 EXE0CG=IH S

CGl > HI (CG > H X0l 1 =Jt: St

e, Ol s HE

-/

27



Cumse Bt~ 2= X 510| H I (Cont.)

«Hanyang University

~

— Z " & (union)
 lfao > pand o —> vy, thena — Sy
— = ol 2 & (decomposition)

*lfao—> fy,thena— g anda >y
— JIOI& B & (pseudotransitivity)
clfo>pfandyf—>06,thenay—> o

SAEESO Se=FH == Ut =t

oIr
rol

X
A,

O]
—

_El

Ja

28



Guos. 4 8o HE

result .= o
while (changes to result) do
foreach f > yin Fdo
begin
if B — result then result .= result U vy
end

1l

29



Cuwwss =4 ZEHO| HIE O Al

Hanyang University

+ R=(A,B,C,G,H,I

- F={A>B (A
A—->C 1. Result=A
CG > H 2. Result =ABC
CG — | 3. Result = ABCH
B — H}
A > R?No
* (AG)*
1. result = AG (G)+
2. result=ABCG (A— CandA — B)

1. Result=G
3. result = ABCGH (CG - H and CG < AGBC)

4. result= ABCGHI  (CG — 1and CG c AGBCH)  ° 7 R7No
* |s AG a candidate key?

1. Is AG a super key?

1. Does AG > R? ==1Is (AG)"o R
2. Is any subset of AG a superkey?

1. DoesA—>R?==Is(A)*oR

2. DoesG > R?=Is(G)*oR

30



. | AL =L ™HI 71 r—
Cowse 54 ZEFHEO EE

«Hanyang University

— 00l 2THEIQIX BE51I| MM o 28 &, o*IF R RE 2

c otQI Al 20l
— (o> B It FOl &Moot 2= ) F = Z0tA o — Bt EM
ot= Al S &Qlot= AELH W HAM0| H=otld 858
@ Fo HIE A&
— ROl &M

= SOl DHoHM Bt By S &3

31



aa = =
Cmwe PEA (X0Q1) 20l

R=(R,, R,)0ll CHoll A,

r=Ilg, (N )X Iz, (r) =@ =& =0l
R=R U R, =2 Eoiet 0| FE&£0[)] floid=e EHE Us F
e &= &= =0 otLtJb F+0l =AHoHOF &
“R, AR, > Rz } 23 R, NR, 7t R, =22 R, 2| superkeyE T 3tLCt.
employee(ID, name, street, city, salary)
— employeel(ID, name) name<S H8llEl = 2120 o) A
— employee2(name, street, city, salary)} =0 superkeyZt =7 X8
iInst_dept(ID, name, salary, dept_name, building, budget)
— Instructor(ID, name, dept_name, salary) }dept_name._ department?|

superkeyE %t

— department(dept_name, building, budget) i

Al
=

Iig

of

M

=
T

32



VDATABAS

omputer §
HnMU

EM G4l Al

R=(A, B, C)

F={A—>B,B—>C)

— SR Z-HeZ 2ol Jts!
R,=(A B), R,=(B,C)
H.
R, "R, ={B}and B - BC (BE R, 2| #H7|)
- 354 2= (24 A>B,B>Ce= ol 0|50 T E&&)
=(A,B), R;=(A,C)
- R 2
R, "R,={A}and A > AB (A=R, 2 #143)
- 354 B 28 (B>C= Zofiel Ol= E&EA ©E3
(R, 2t R, & ANAXLCIGHA HLH = B> CE &0 == 8l8)

Z=, B%CEPI— FD7} 23l 0|0 = X|F{X| 1 QJ=X|= stolsty| sl
R, X R, ¢t 20f checkdli H}Of oL},

H[[
Ol

S A Al
- T =

_

SLEE GRE Y 4HE & UXGL FDI BD SEGIH SHEES
o (YA bt
T =

33



KiJ

z44 8

uter Sci & Eng.
ity

P
Hanyang Unive

LAB.::

*_DATABASE

-

P

0

« F:R 0l &M

(dependency preserving)

UF, )=F*

S 2

= 2=
S M

i

O

(-
el

i

)

O
—

(FTOUF,uU ...

5
03
ﬂ
o)
- Y
K -
1o m_n E._
< ol
uow K
LL
1y LT
a
T i
o] Dl w
m_o =
o yr
= "4 K0
W ol Ul
-~ & O
0 g
g2 = il
WL Sls
55 2 &
— LL o
ST =<
o L ol O

&g F: & 1004

R &0l &2l= FDE

R1Jt R2=2
FS 0l R10f
FS 0l R10f

R=

SHIZF #F, UF,0lXIQ o
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Comse O] |
BB i ey
- R=(A,B,C)
F={A—>B
B > C}
Key = {A}
« R= BCNF2!JI? 2 No (Why?)
- =ol R,=(A,B), R,=(B, C)
- R, R, = 25 BCNF2
(why? > A% BJF 202t R, Tt R,2| IH3|0|22..))

O A = =
— —l—t/él _JIC_C&l IOH

(why? > R,nR,=Band B>BC 0|2 £...)

TN 5=
O Mo L

(why? > F;: A>B, F,:B>C, (F,u F,)*=F* 0|2 £..))

.+ 02 28 R, = (A B), R,= (A C) O{ZJ =2

35



Cmws 8.5 BCNF Zoll 23112|5

—

 BCNF =0H

- 01 €d0l& RO BCNFO|II
32 = 0l=0otH Ht=

— &dl0l& ROl BCNFJt Ot [ BCNFQ! [ &= €082 =
= 4 US

36
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=

3|21 XI)

A
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==
=,

XI(

K =10] FOll

=
—
=

I

—

1L

: ROl BCNF2! X|
st ml

=

A
]
A

3% o
=D
ujn e

) o
_
e
.«

LH
n_.Nw%
O K

37
4 o
k{0 8
Sk
100 |
il

MTA

]
i
10§
— 1 0|0
= 00

) 1 08
—OR

e Z

BCNF

g
Ity

1. HAMN, at H A

OJKIr K0

* DATABASE
LAB St e

p
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VDATABASE BC

aaaaaaaaaaaaa

4
m
i
U
N
0
O
=
~r
~

« [F2FO &Mot= &+ &=0t= JHAl LD ot= HeslEl A&
R= ool M Bt=OH Al d0I&0 CHoH A SAIE e 2t& =
Nes 45 US
~R=(A,B,C,D,E), F={A B, BC D}

- RS 2dl: R,=(AB), R,=(A,C,D, E)
- R,2 BCNF, R,=? > F01| R, =4 (A, C,D,E)20 24
Sl st =20 97| IS0 R,E BCNFO| CH!
->=,(A,C,D,E) &N H2 = FDeE 8ls. 2= AIYG6tHAl B
= & 50| 8PLPE A=2 =2 BCNF O|CF.!
e AL A &= BSS5ACS>DILF 0l EXHE

- &, AC>D = non-trivial 5tH, ACIt R,2| =1t% OtY

 —
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J)ATABASE BCNF 2ol (°*I’.EI%)

I-AB kb mf{f‘l

R=(A B, C)

F={A—>B
B — C}

Key = {A}

R2 BCNFJ} Ot
— (% FD 2% non-trivial&}, 2Lt ADBOIA AJb #THI| L)
— (B— C, B= R2| £=T49|J} OtL)

=off et
1. 81X BCNFE fttot= FDE O|=dll 2ol &
R,=(B, C)
2. UM 2ol R, 2 +=IHII2 10|22 sS4 ME2 2018 24
= (A,B)

> 1~2 WE = FOll EMot= 2
2t&ote Z2elS

rn

gta S0 BIHA BHERO2 &

o2t

39



Cuwws BCNF 20l Ol A

aaaaaaa University

class (course _id, title, dept_name, credits, sec_id, semester, year,
building, room _number, capacity, time_slot id)

SEA = A
O T O -

— course_id— title, dept_name, credits

— building, room_number—capacity

— course_id, sec_id, semester, year—building, room_number,
time_slot _id

=2 II: {course _id, sec _id, semester, year}.

class= BCNF QI J}? Bter OtL|2tH BCNF =2
— course_id— title, dept_name, credits holds

* but course idis not a superkey.
— We replace class by:

« course(course_id, title, dept_name, credits)

 class-1 (course id, sec_id, semester, year, building,
room_number, capacity, time_slot_id)

ol ot Al 2.

L

40



VDATABASE BCNF 2ol 0| A (COI‘It)

omputer .4 Eng

HnMU nr

course is in BCNF
— How do we know this?

building, room_number—-capacity holds on class-1

— but {building, room_number} is not a superkey for class-1.

— We replace class-1 by:
 classroom (building, room_number, capacity)

 section (course _id, sec_id, semester, year, building,
room_number, time_slot_id)

classroom and section are in BCNF.

41



« Hany

nnnnnnnnn

R=@,K, L)
F = {JK — L =>non-trivial, but JK is superkey
L > K} => non-trivial, and L is not superkey

FHe =2 =JK 12l JL

R 2 BCNFJ} Ot

BCNF = oli:

- M R,2(LKZ 25D, UOHX R,= (J,L)2 2SI CF.

— 8, =il A8 g+ BSHFIK->L =2 o=l Ed0I&0
N EBEEX 22

— EZ0tHdH ?

~ R0l K (223 TEoll LT X g
BHOR,(J,K L?ELE 2H == LA

R
=
[ir
£
[
b
@
uio
M
N

S=5d0| 2E&5 = BCNF o)t &€& Jisotkl &2 == US

42



™

Comese K3 7t

o =

K{J
00
<0
0l
Nl

B
0l0

BCNF 0] 1,

oro
LS

40| E&& A

A
o

4Ar

—_ =
(e

OF

™

N
10

J|J

Ie)

all
iy
D

—

J
Ok
%0
4dr
k{0
4

o0

ZQ > HI3EAE(3NF)

RS

ot 5l
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Copss. SNF (Il Al

» Relation dept advisor-:
— dept _aadvisor (s_ID, i _ID, dept_name)
F={s ID, dept nhame — i _ID, i ID — dept name}
— Two candidate keys: (s _ID, dept name) and (i _ID, s _ID)
— Risin 3NF
« s ID, dept nhame — i ID
— non-trivial
— 8 _ID, dept _name is a superkey
| ID — dept name
— non-trivial
— I _ID is not superkey

— dept_name is contained in a candidate key
(dept_name — i _ID = dept _name)
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e 41 34| ©f

LAB.::

Hanyang Unive

SHHE GIOIEHBI0NA A2 =H=

— BCNF

=
=
2 *% )| ot

1:SQLZ ==147] 0] 2|0l

JHI ésoH(I =S

AOI Edot)l Hdd= T
U 3NF Etlii= 2

%I—
= =)

P>I
Jf

== G Alor)
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Cwes 8,6 LISal SH5= 08¢ =

 inst_info Ed[0|& AJ|0¢
— inst_info(ID, child_name, phone number)
— Ol Al GOl & :
(99999, David, 512-555-1234)

(99999, David, 512-555-4321)
(99999, William, 512-555-1234)
(

1

ol

99999, William, 512-555-4321)

« = 0lA inst info= BCNF &

— % ? > non-trivial dependencyJt 5tLIE 1
=, (ID, child_name, phone_number) - any attribute

— JAH =2 A HOCIDJF? - If your answer is NO, why ?

[—
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G, (S gt &= (MVDs)

- 2dl0lE AI|0HR 2l ac
Ol& r(R)0Il &=Mot= 2= F=
Jr&EMetE,

tla] =t [a] = t3 [a] =1, [0]
t[] = 4 [B.

GIR =Bl = LR —f]

t, [B] = 4,[B.

LR =Bl = R -

alt BAFOI Ol Otel et &= ChSet S=(multivalued dependency)

= M

o >— B (oo multidetermines )

¢ o= pE US2 = Z2F L
=

» =, 528 adtlll Lol A A= THE B8t0l ZMStLt.

0’0




LAB::

vDATABASE Cl=gt =4 (Cont)

oa—>—>f
ID child_name phone number
o & k—a-—0p
t1 | a7...4; Ajs1.-- 0] Ajs .-y
tz ai...qa; bi+1...b]' b]'+1...bn
t3 A1 s v By Cli+1...ﬂ]' b]'+1...bn
ty | a;...a; iy 1sally | 41 onelly

1

M
M

T
9 1
1 4>

1) a—>pB :SLs a3l ol M2 TIE B B2 &
2) a >—>p SLS a0l U M2 CHE B 30l =

2=, U=t &52 S8 22 &=ME =Xlot= XA0| otL e, Edol&ul M
EH dHE d= ES=2 =ME d&Eot= X 0|

So, s2€d M S=(equality generating dependency) E2 §2 M S5
(tuple generating dependency)ct) & £EZC}.
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Comese N4 1S

BB i ey
« YO8 R acR BcR A2l RS 2=+ 38 Y Us
S5 EE D01| CHol A1 D* I'OFOH XXH5PE Pl &5
F 24 S0l otLtct

1l ot >—> PBistrivial (i.,e., fcaorauf =R)
¢ is a superkey for schema R

|

- XY XA0] °*¢ SEEUAMN OS50 =2 Het 24 01210l BCNF2!F
-> = & &t Condition &
- BEgrEE2 EP et 552 (FD < MVD)
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Chowse O] Kl

« OlAl:
inst_info(ID, child_name, phone number)

ID —-— child _name
ID —-— phone _number

* jnst_info = 4NFQlJ} ?
— OfLICt. 2K ?
« Ut=af S50[4NF &= BHBotA| 2&
— =ofl! (BCNF =0l 2t FAtelt HEH=Z =off)
* r1(ID, child_name)
* r2(ID, phone number)
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e 8.7 =) A4S

LAB o Ve
« MN5&AHY =2 F==-29 &€ (project-join normal form,
PJNF)
— CU=at S548= 2Btat A2 201 =54 1
— 20 Bx5Hd= =E0ot)| ?let &0l &=Motkl 2SS
— Ho AMEZX H2 1™

: H2Z R
~ AAHOROH OO US

— refer to Practice Exercise 8.17



Cmes: 8.7 CIOIEIBIOIA 24 WE

- £2 AJ|0t RE &Gt IHE
1. E-ROO0I O S HOIE2 2¢tE= HEUHAM Ed0lE AT
O R M A
. ROl £2 £ A2 X] EtE&
-8t Z2:40] 0125101 RO BCNF =2 3NFOIX| &
°f ROI BCNF=& 3NF 2= 2HE6HHE £2 £
S = US. 0tLIYE, RE O &2 AJ|0t=2 S

- BCNF =0l == 3NF =ofl &

N

(it

o
ue 2

rurlJE

4. LIOIEHHIOIAZE P& otE 2= 2L7/0FROI Lol Al 2~35



