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7.1.2 O] 251 A (anomaly)

Z2 2= HIOIH =% Al anomalyZ} §{== f{OF SFCt.

o AHH| 0] A (deletion anomaly) -> triggered deletion o1 &f
- 150t Shl O APK|(PASCAL =Z = 2| AFA|)

o & 0| & (insertion anomaly) -> null value ZX||
- COBOLO| == (10,000&)2| &2 (7fato] oh A E Q)

o 74 £10| & (update anomaly) -> inconsistency ‘24
- FORTRAN £ Z 2 3} (2= FORTRAN £ 2 dataZ %Ot Z441)

ShtH = =d=
100 FORTRAN 20,000
150 PASCAL 15,000
200 C 10,000
250 FORTRAN 20,000

2o 0ld - A2 Z =



X ==/ (functional dependency) (RX->R.Y)
)

Ol) XcR, YSR & [} relation RQ| tuple t1, t2 Of] CHSI
(if ®1[X] = t2[X]) O|®H -> (t1[Y] = t2[Y])) & M}, "Y= X &%
-5, fX)=Y O X7t 228 Y= & L}

Hoz ZHLACH

-OEC|EE XE=E YE (&FFHMoR) 4™, &, X= Yo 4™ XHdeterminant)-

- X, Y= B3 OER|EEQ £ 9lS

[ —|

- £ 8 X7t 7|08, Re| 2E OHEE|wE YO CHs X -> Y &

S&5d0| tiet =2 3
=3%l) RL (X)) A2 BO|H A -> B O|C}.
R2: (47}) A -> B 0|® AC -> BC o|C}.
R3: (O|34) A -> B 0| B -> CO|H A -> C O|C}.

(Z=7}73 &) R4: (YIS A -> B O|L A -> C O] A -> BC O|C}.

R5: (23}]) A-> BC O|H A -> B, A -> C O|C}.
R6: (7}0O|gH) A -> B, CB -> D O|H AC -> D O|LC}.

= &= (fully functionally dependency) -> E2 &t F
S2) Y7F X0 SXE|Y U2TAM Xl ofFH FEE T2 = T

Y= X0 2t 2N FHE UACtn ¢

a1 1 O
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C|X| &2 o
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ex) A= ZZtAH relation (functionally dependency diagram) gt+% Z=£/d CHO|0j 1

—

ShiH /i Au2
100 FORTRAN 20,000 TEE
150 PASCAL 15,000 F—
200 C 10,000 |
250 FORTRAN 20,000 2
ex) &A™ relation &+=& T4 CHO|0] 12
s+ & = mes st A
100 FORTRAN & A sk H st &
100 PASCAL 0l A
150 PASCAL 0l B
175 C o] A i = » ol =5
175 FORTRAN 2 C

(a) (b)



73 81Y
7.3.1 A (Normal Form, NF)

(1) Al 18w (INF)

ol (INF) : o Z 0| RO| ZE EOQI=2| 4t0] 2% RlX}gt(atomic value)TtZ 74X,
=20l R2 K| 14 (INF)Of| &3t}

« Zt7| CIO|E{HO|A Holof 28t BE £490| ZH2 ¢
o|$}T QL = DE 2 o|ML 1 HRES nt=sict.



(2) H 2 81 (2NF)

-1 3o =2tH X F=/4d (non-full FD)E giQMCE.

HO| (2NF) : 0 Z3|0|M RO| INFO|, EE 7|7} Ol B E OEZ|IEE
(non-key attribute)S0| 7|2 7|0f &4 4™ £ [0f Of

-1 o=
2170|M RS H| 2 FH(2NF)0f &3kC},

—

GRAD o[ M - IHFEO|L} 2HFES ol | 2 0|MQ| F|= 2QI0I7}?
5t o o= o« & = —
100 FORTRAN Z A sk B sk A
100 PASCAL 0l A
150 PASCAL 0l 8
175 c 0l A I = o %
175 FORTRAN 2 C

212{|0|’ 4 GRADL2} S CHO|O{ 12 (1INF but NOT 1NF)
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st & o= S 5t &
100 FORTRAN 2 A
100 PASCAL 0l A
150 PASCAL 0l B
175 c 0l A
175 FORTRAN 2 c
PAE
\ 4

S )= s o= u =
o o |
150 PASCAL B PASCCAL 8:
175 c A .
175 FORTRAN C COBOL =
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(3) ®l 3 E#<E (3NF) - 2NFoj| Q= O|&H (transitive) S5 2 =6l StCt.

0| H| O|& X (non-transitive) 2 2 7|2 7|0 Z&E|0f
O] 2eil0| 82 X| 38+ BNF)O| HotCf

g2 BNF) : O{H E2f|0[4 RO| 2NFO|L, &£ 7|7t Ol 2= OHEZ|RES
o]
AN

=]

10| PL(not 3NF) - 2NF but have anomaly | E2|0|MQo| 7| = FACIT}?

_> EE
st B = == %
100 FORTRAN 20,000 &t B /
150 PASCAL 15,000 S . v;
200 C 10,000 TE=
250 FORTRAN 20,000
’/ \‘ Al A
- L— o
s o= o= SA2 o =
St nl
100 FORTRAN FORTRAN 20,000 - ﬁ
150 PASCAL PASCAL 15,000 o=
200 C C 10,000 i
250 FORTRAN o= T
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(4) Boyce / Codd Normal Form (BCNF)

14

g O] (BCNF) :

220| 4 Re| 2= ZAFXH(determinant) 7t
key) 0|, 20| R2 Boyce/Codd 478 0j|

= 5 7|(candidate
23\ C},

=2f0|M™ - (1

D47t 1tES ta

XIC}) — 3NF but anomaly

st e o= mIeS
100 FORTRAN =
100 PASCAL 0]
150 PASCAL 0]
175 C =
175 FORTRAN st
200 C x
200 PASCAL =]
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5) M 48"

ol (4NF) : Eef|0|d RO| MVD A->->B7} dE5t= 40 A7t 77| 0|
™ 1 = 0[M P= 4NFO| £3tCt.
= B C A or (AB) =R (trivial) O| 7L} OFL| B AZ} #1H 7| Of Of 3L},

(CHX|EZHE, MVD) : (2)) ABC Al 7H2] OHEE|RES 71T E2|0[4 RO £-80f LSO
tl[A]=t2[a] &2 tluf 127} EXSICHH Chg £5 132f A BEEA| EXSHC.

o 1 O

(A,B,C

L o2 235

e

t1[A]=t2[A]=t3[A]=t4[A]0| CHSIO
t3[B]=t1[B] and t4[B]=t2[B], t3[C]=t2[C] and t4[C]=t1[C]

-1 1tE - (3NF but not 4NF)

NaE-nuk=

OHEZ|+EO|0E & GlEt)

o2 | 1 %

—/

o T

FORTRAN | {&, &}

{FAD W2 YL =2
JJeiel, FORTRAN 77}

PASCAL {ol, =}

{PASCAL REPORT

ANEREE

C =

CEZ Y
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TS MRS o TH
FORTRAN s SEPHE € T2 )Y
FORTRAN 8 FORTRAN 77
FORTRAN = SEPHE € Z2 )Y
FORTRAN = FORTRAN 77
PASCAL 0l PASCAL REPORT
PASCAL 0l AEAEE
PASCAL S PASCAL REPORT
PASCAL S AEAEE

C = CEZ ]y




- { FORTRAN HEfm4+2 "' "0 XY @R &
TL'DE T2 & 0l HE (Ol= B4, Ol= IAY) Z 4 QUct)
- (@HESY) = HS-> X

PASCAL -> {O|,&}, PASCAL -> {PASCAL REPORT, X2 X E}

_>Jj|__/|\_

==

1

= w o= o= AN,
FORTRAN s FORTRAN HADINE € Z22HY
FORTRAN = FORTRAN FORTRAN 77
PASCAL Ol PASCAL PASCAL REPORT
PASCAL S PASCAL ANEAEE
C = C CEZ 1Y

HT
=t
rn

2 d[0|-4(4NF) — = Cf 4ANFO|LF.
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6) M 58"

Zo| 5NF) : o] ¥ Re| 2= =0l SH4(0D)2| 2H0| Re| 2 E7|2 HA|E £ = [
O 2 o|M2 X 5 @HY(NF), B Z2HMM-X 0l M3 (projection-join normal
form; PJ/NF)0|| =3HCHL SHCY

(39l : ZAIFL4(D) - YHX o2, Po|4 Ro| 10| ZRHM X,Y,.,79| EIoR
SHSO) H 4 U2 I O FAAUD) (XY..2)Z BHESCLD BHTh 0)7]A X,Y...Z2| of
ERlRE Fto| & Bt




0f|) SPJ (supplier supplies the part to the specified project)

SIEE I
Supplier Part Project

S# P J# S# P4 P4 J# J# S#

ST P1 J2 S P P J2 J2 S

ST P2 J1 S P2 P? J1 J1 S

S2 P1 J1 S92 P P J1 J1 S2
fs1 P1 J1

/ p#o 2 ZxO0l
)

If this is inserted So is this tuple

(ZL2{OF project-join = original) St# P# J# i
SP S1 P 2
S P1 J1
. P2 J1 U#3#)2 =0l
28 FE S2 P Jo
S2 P1 J1

Aajel 20|19 SP)

20 2120 M SPJQt 1 mEZ XM Mato| B



Of) SPJQ| anomaly Z-ll Of (% OOl A (S2,P1J1)EH &= )

SP) 22 0]H
Supplier Part Project

Si# P# J# S# P# P J# J# S#
St P1 J2 S P P Jo Jo S
S P2 J1 S P P2 J1 J1 S
/52 P1 J1 S92 P P J1 J1 S2

/ p#o 2 ZxO0l
)

If this is inserted

S# P4 J# )P
\
Sp St P1 J2 (#,S#H)2 =0
S1 P1 J1 l
S1 P2 J1
s# | P# | J#
= 52 P1 J2
HY EZ st | P J2
S2 il J1 st | p2 Ji
s2 | P Ji
st | P J1

21 = 0| M SPIQt O Z=HMMuto| ZHA|
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Mst &AL EX| 2 B E 2ol

INF Egj|o|M

2NF 20|

3NF 20| M

BCNF 230l M

4NF 20| M

SNF (PJ/NF)Zlg| 0| M




- Brtet Bel

« HO|HO|A A Q] &H[EHZ Ct=1F 20} - HXE 2429 2t
1. HE 9| & ( repetition of information -> inconsistency )

2. NULL £} (inability to represent certain information -> null value )
3. §E 9| &4l (loss of information )

HRE Mo s E

22 23l (decomposition)
(@anomalyo| 5f{ A2 =2 3} O[Ct.)
relation RQ| 23} -> R;R,,...,.R,
r S ry., =1, 0 d8l=>(r=ry= .., =r, O|H B4l 23})

- =olj| HfErEot = R->R; and R;
1 &l 29l (lossless-join decomposition, r=ry = ry,..., =1, )
if at least Ry N R, -> R; or R{ N R, -> R,
2. 354 EE(dependency preservation)
if F*=F
3. 32 &9 §ljA(avoid repetition of information)
-> ZoljotH X522 S 2
23



- S E S0 o3t 23

(normalization using functional dependencies)

- BCNF &+=Z=&Md o -> BO| L3+ at least one of 1,2 holds
1 a- [3 is trivial FD
2. ais a superkey for scheme R
(BCNF M=} : a-> p when ais not a key, decomposition of R : (R - f), (a B)
(o R(A,B,C) with AB->C, C->B => R(A,C), R(C,B) with C->B
CtA . dependency AB->CZ} g1 O ZICH.
dependencyE EE5}7| ¢/3t0 ALE =™ G|O|E S50 QULCH
-3NF  &+=FEH a-> BO| LS at least one of 1,2,3 holds
1. o -> B is trivial FD
2. ais a superkey for scheme R
3. every attribute A in  is contained in a candidate key for R
( 3NF allow transitive dependencies — eg AB->C, C->A)

- BCNF2f 3NF H| 1

3NF BCNF MVD
Lossless decomposition @) O O
Dependency preserving @) X X
No repetition of info X @) @)

24



732 2aAl 2y

- BaA 23l(lossless decomposition)/ES & H ZE(dependency preservation)
Q &4 2519 0| - RE R11} R2Z £59l5tH HE Al & 7}?
R R1 R2

A B C A B B C
al bl cl al o} b1l cl
al bl c2 a2 o} bl c2
a2 bl cl a3 b2 b2 c2
a3 b2 c2

Q359 20| HX| Y= Z22 282 of - RS R1uf R22 FofistE of A 2nt?
(R O] Al (LOO,FORTRAN, %|)= AFQI0| E7t58X|0F 23l &l R1, R20|A = AFQI0| 73
Sk g = w2 SF B 5 A =] - A
100 FORTRAN = 100 S FORTRAN s
100 PASCAL ol 100 ol PASCAL of
150 PASCAL ol 150 o C x
175 C = 175 = FORTRAN =
175 FORTRAN = 175 = PASCAL 2
200 C x 200 = FORTRAN %
200 PASCAL 2 200 2
2> 100 z
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