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=
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o ZZH(Manipulation): HO|HE At &, =78, AX|5t= 7
o A[Of(Control): HIO|H o] FAE, £ 2|=, A MO && 7|s



< OlojHe =848
v =2|d =2lAM.

o
o. OO
o =2|Y TXE HFSILAE S8 T2
o
o o

=220} GO|EH[0|AS =Mooz EalsjM Teigto M Ho|E

=
sg o QIBFS HHR| QLOROF SHIF= X
v 2a|d =8N 28 m2a2T AN HoH MEAES 2aA|Zo2N Ho|EH| 22X 7
XZ HASICZIE S8 TZ1MS WES G| LOLOF SHHE 4
» TIO|E =20 P wrel3EHA FO|E{H0|A TA)
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< DBMSZ| S A}

1970 & O} Network-DB, Hierarchical-DB

1980 & [ 2 H S -DBMS
1990 & [H 2t H&-DBMS, 24X 2t H = -DBMS

Al
2000 & OH A, A2 H S, A X e-DBMS, NoSQL

tio|Efujjo| & WA - 2A Y dOo|EHH O] A& Al AR
@ (lllustra, UNISQL)

2A Y dojs{Ho| 2 Al
(DB2, Oracle, Sybase, Informix, Ingress)

HASYHMESRIOAY QO|HHO| & Al2H
(IMS, System 200, Total, DMS)

R R e
(ISAM, VSAM, RMS)

1960 1970 1980 1990
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Hierarchical-DB(AIS Y HIO|E{H|O|A): ClH E2|Qt LY 52| AT +E2ZE MESH= &9
O] O E{ H| O A

Network-DB: A5 3 HIO|E{H|O|AC| 0| & =X E sHZ5t7| folf &2 = 7te| Crst
AE I=8E 4= 7+ 4Oo|EHH||o|A

Relational-DB(Z A H|O|E{H|0|A): H|O|& 2| O|O|E Hf| 0| A

A X|2F 2tA| GOl H|0|A: K| A= E O|O|EHH|O| A2 HIO|HZE XNEUSH= A2 F
Mo Z 5l= [ 0| EHH|o]|A

XML H[O|E{#|O[£: Ef T HEHZ H|O|H &S Motz WA 22 sQL Hil0| XQuery 2t& HE
YO E ME

No SQL
o Key-Value Store: 7|2} 419 &Aoo =2 ':*._5F71| HO|EH & X Zot= 2alo O|O|EH|O]
A 2 Firebase Realtime Database, Redis S0| /&
o Document: StL2| GO|H & StLI| A 2 FZ9dt= O|O|EHH|O|AZ Mongo DB 7f Cf
_.H._I-I

o Big Table(Column): Key-Value @42 2t&st Z1H2Z Column Family 2t= 7122 =
215t O|O|E{H| O] A2 Cassandra, HBase 7} CHE X
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v 8% (Recovery): AIX 0| T SUHES 0f Hoj WA HHO| MEIZ BT I}5
v =oHSecurity: EYHOI HO[E[S] F i WAL £URRE BT
v BEH(Efficency; ST AlZtel B, AlAEO MUY, M B7te| st 50| Tt
v HIO|E|H0| 2 ¥ (Extension): HIO|E{H0| A 20| FBHS FX| OB XISHO2 B0

HE =7t 7ts



HIO|E{H|O]| & S 4|

HO|EHO] A~ 2A THA

v
v

v

f7xd 24 BA: AEAZSFH H0[He =5 Ltefots &Y

o [ ]
A7|0F 2R Z(E-R Diagram )t ERHAM DHIES 3
=2|X A7 ttA: £ DBMSS| =2|H F =2 Betst= IPge 2 0] g0 EA 9
QIHI O]~ 24
=c|d A7 HA: =2|H 12 & =2 MK 22 HEsts by (HSAIL, ST
2dE8L, EUMM NI S 12d)
o T

-



| O] E

< OO Z&

v ol MAS BESS HARE ®2A5H| R8I Heel FEold] HAXHCSZ Bt
NEH 2

v OO|f ZEol 1M QA

o JWH|(Entity): CIOIE{H|O|A0] Eotis L2 AZO| 424ste HF0IL M £
Ze A AIAe T4

o Hd(Attribute): HIO|H 2| 7bY A2 =2|H He[ZA ItE FX2HO| HO|H &= E&
HOlE EE

o 2(Relationship): 7HX| 7+ &tAH E= £ 74| =2|XQl HZE
v O|O|E| REo| =&

o HEH™ H|O|E 2 A MAO CHgt 2lZto| Ol E =7| 2o & MA O Cigt elal=
NN JfEHoZ BHHSHE P2 Z E-R Diagram= 2dst= 40| 7HE XN G|o|E ZE 2

o =2l MOl R&: /|E™ mEal IPHoAM 2 EN A E AFEZt O|slista
Helgt = = ARH MACS 240 e E #Hatst= 17

o =2|A HO|e 2&: HX AFHO| HO|H7t &&= #HZS Ho|5t= =2

HIO[EH| O] &~ 2 A 1

12



HO|E| 2

& Zozlof ofdl
v BEZO| 374X 2H

a EKHE|3WH
o YF7F O{H H|O|E e} 2H&HO| A=X|?
o I31|0|E17*°| A= FAAKX|?
o HIX[LA ZZMA0M ArE5SH= HIO|H - Data
o What

o MM ENI X £
O ZZM22H
o YRMHIXILIA TR AN Sk B )7t ARSI s Y0l RROIX|?

o ROIZ mEas|of SH=X|?

T A=
o How
o ALIZI2 2, SO0l 2 S 24
0O OIO|EeF ZZ M A29| of 2t 2
o BF7I Motz €29 Yo et HolH= ofEA s B A=A|?

o Interaction(& 2%} &)
o CRUD



ChE 2|02 LY

geksHA

OO 2= 2= Aot

F

o0f the!

F7] <{5H CH

=R

A

Lt 0] 8}3}7]

7| &ot

—
T

G|
=

O SEAAE =02 2

M
~

=l



HO|E B

< OIO|H ZE0 BAZ 24
v T X(Structure): =M 2 HAHE JiK| EIRE 7t
HAG
v ALK Operation): H|O|E{ H|O| A0 M El AX| GIO|EHE M2|St= 0| CHet HA|Z A
IO|HHO|AE =ESH= 7|2 =+
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< 7HH[(Entity)
v O|O|EH|O|A0 EHSIH= AR, AFRIO| MZ5t= 7 E0|Lt HE el 22 4 NA Q|
CHAKOIN A MAO SEACE EXst= A, FAo B
HEHSE &~ QI = AI=E - Peter Chen (1976)
GO || O] A& LHO|AM HE Jhsot M| - CJ Date (1986)
HEE M = A= O A - James Martin (1989)
HHEIF KMEE = A= AHE, Ha, =4, AHd d2|1 78 S - Thomas Bruce (1992)
AE|E|= CllO|EH 2| &gt
ANE|E|= AR T4, =4, AHH, 7HE &2 BAL0| of S
ANE|E|l= HF o 2|7t Eash 2t Ao siE
ANE|E|l= XFO| E|7] gt o A
T8 24
® =M (Attribute): ZHA|7F 7HX| 1 = EY
® 7HA| EtR(Entity Type): S22t 7|=E 7HH| 2| HQ|
® JHX| QIAEHA(Entity Instance): JHME +-85t U= 24 HE=0| 242 71 SHLES|
WM E LHEILH= A2 = JHM| OfFH B2 (Occurrence)2t 1= &
® J{H| M E(Entity Set): 7HH| AAEHAO| Fot
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< Entity 3

v R0 ERE ol FE: BEA oiE FF0M ERotn, EE[otXt ol 2

HHAILY Entity QAL

O St} X
X E9H4 O
v AJE0| FH5BHOF B KU A

HXHO| sl Al#HO| 7tsoljof &
v Instance 2| !¢t
O 9&X o2 == Instance 2| Zet

Q 27§ O|A9| Instance 2| &gt

O 1709] Instance 2 O|FO{ Xl T2 Entity 7t OFL|CL(?)

==
ZM20 ofsl 0]8: BF ZZM A7 BEEA] O EntityE O &

OfOF &

M= Entity 7t 2 = SIS

2= M (Attributes)0| =gt

SRR ER)StD Ykt 2440] MY gl A
B2 Entity O Z2 F Algx} 400

2 Entity 2 214
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< Entity £
v A EXY
Q Entity = CHE Entity 2F Z(4 oF 7 O|&f2| A7} EX|SHO OF o
Q Ho|e RHEOM 2AZ W50 HH5= B3R
o Al2HE MEA WEHS=Z RS Entity : 271 H|O|E
o 8AE {t HIOlE . A TtZ 2Tt Read Only Table
o DE Entity
= B 2 Entity S0t 242 HIO|H ZEO| &3
H

f
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< Entity °| =
v REESY OE EF
EI 7 AE|E|(Tangible Entity)
o =c|H HEZF AL HHHO|H X|EH e = 28E|= Entity
o YFOM ==& EntityE T+=05t7(7F 71 &0t A E|E|
o ME, &, EA
Q 7iE 2AE| E|(Conceptua| Entity)
o =c|H HEl= SMSHXA| @fn 2h2|3|{of
A, HHYE
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-
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O
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< Entity o] 27
v O A (B AERE)O| HE 2R
Q 7|2 QME|E|(Basic Entity, Fundamental Entity, Key Entity)

o R0| YUB) EXYSH HE M CHE EntityQt A 0| /3] MAEIX| 41 SY=
oz MM Il

o L2 EntltyE—'T'—H T MEAE JERA| G0 XpAol a7 MEXE JHE
o AHH, BAM, 2 &F, XA
a =4 Y E[E[(Main Entity, Transaction Entity)
o 7| Entity2FH EED, O HF0 AN Sas 9
o O[O|E &O| BO| &[] CFHE Entity 22| A E Sl WS EntityE ‘d7d
o A< AL, HE, F&E 0=
O A AE[E|(Active Entity)
o T/ O|&Q| Entity2FH L2 Xt LfEO[ HH AL} G|O|Ef 0| 57t

2 22 Atg W ol

O
S QAE|E|(Dependent Entity): ‘Et2t2e| AdtE BFHS0{X|= Entity
Q WXt AE[E[(Active Entity): CF Cf Cf 2bA s 5 9| Entity
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% & (Attribute)

v &2 HO|EHH0|AE 5= 7t &2 =2|H e E Ot #2442 HO|H &= E=
Lo st M EHE 7=
v E0Ql £40| 7tE £ U e "
O &8™2 0.0~4.0 Ato|o] M=
Q F2A£ 20Kt2] EAHE
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v &£49 23 &0 E 2R
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OS2 5403 712 9o7l A= ALE HEHOE FA £40| JUZ
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Q 7|27]: Entity LHOIA RowS TE317| et &4
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% Zd(Attribute)
v Hdol EHo| [HE &
O 7|2 %74 (Basic Attribute)
o 9D HAMS E Mo|st &Mooz

. - 1 O— % o 1

2RE BM3 440/3tE QR4 RER Holsh 242 J|E 2NN H
e5|gned Attribute)
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A Ere
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HEL9[ 7 ==0f Tt tS 7tC| 2 2| E[(Mapping Cardinality)E A&

v Xt==(Degree)0f [IE A Q| BF
® Cigh(Unary) 2tA : 2tA 0 &5t = 71A| EFRIO 1742l 2t
® O|g(Binary) 2tA| : A0 &St U= 7HA| EFRJIO[ 27021 2tA
® & (Ternary) &tA . A0 EOIStD A= 7HA| EFR Of 37021 24
® n(n-ary) ZtA : ZHAO| EAStD A= JHA| EFRJIO| n7H Rl 2HA
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v YT 0| 2 Al BF
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Relationship)2t 1= B
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< A= X} (Identifier):
v CjEd OF0f e AEXe 27
® = AMHXHPrimary Identifier): 7HM & CHESH= |20 Al EHX}
- SUM AAA EHAN =AML JHA
o =X AlHX}(Alternate Identifier): M%IPE CHASHO 7HM[E AlEY = = &4
v AAZE MAE[JA=X0f IHE A EHXIO| 2

o L5 AlYHX}(Internal Identifien): 7HX1| Lo M A4 2 BHS0{X| = A EX

e 2|5 AHX}(Foreign Identifier): CHE 7HX| 22| 2HA|(Relationship)Ofl 28l 2|5 74| <]
AEXLE 714 Qt AL St AlEXLE Q[F AlEHXt= XA Q| JHH| 0| CHE 4K E &HOF
c Ol ZAX} SBte A8l

— ==

vt ’:“OE O|F0 H=X[0f W& AMEXS| &2&F
® CHQ AHXL(Single Identifier) : T AYX}7} o 71X 4020k LA El AKX}
o =3 AMHXHComposit Identifier) : & A #X7F = 7 O|&o| o= A El AWK}
v 7|1E MEXLE OiHSH| s BtE0{M=X|0f e AgXtel 2&F
® X Al™HX}(Original Identifier): Y20 28l IHEO{X|= 7S E|X| &2 2o AlHXK}
2 22 AEXE e ¢
® [2| A ¥ XKSurrogate Identifier) : & A& X}tO| £M0| & 7 0|49 HL £MHES o}

Lio| £ Hdo 2 |0 AFESH= AEXIE QX AlHEX}
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E-R(Entity-Relation)H|O|E{ 2.2

% E-REE
v IRRIE AR AfOlo] BAIE 7|2 @42 M TA HAC] HO[EE JHExQl BolE 2
2 WBtsl7| 9ot gt

v 19763 I E Hl(Peter Chen)d 2|3} H|Ot



ER Diagram

% ER Diagram

v ER diagram O| 2} Entity-Relationship ModelS E3dh= A2 2 ddM A2 2 TAIY
(Requirements)= 2 £ E DatabaseS HA|ot= IFY0AM EHE

v 82 REAS= A2 = Il H|(entity)2t =8 (attribute), 2HA| - (relationship)2 & &
v' Peter Cheng's Notation 2= B

T M

+
gli
k-
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ER Diagram

S

% ER Diagram
JHA|(Entities)

(Regular, Strong) entity tyvpe

‘l | Weak entity type




ER Diagram

% ER Diagram

£M(Attributes)

—® Attribute
_@ Key attribute
—O Mutivalued attribute

.
\

g - —/  Partial Key Attribute

w Composite attribute

------- Derived attribute

———————



ER Diagram

% ER Diagram

7|8 2jo|

« H| AKX} 2 inon—identifying relationship) : 248t 24| EI
« 22 JHHI2| 77t Pt 402 REis= #Al

« AlE{x} 27iidentifying relationship) : 2F8t 71| E1Y
« 22 JHHIQ| 7 P FAEKIR T Eicl= 2|

« QOHCHIN)S 261 - N 20] Mighs EA|
« (LY FO9, 24 Foi7} 0 B2

« 102 FO), 2 VY B2




ER Diagram

% ER Diagram

Bl /R

B l<z> N g, | Cardinality

v

Partial participation, Total participation

_<1> , E Structural constraint (min, max) on
G —) Participation of E in R



ER Diagram

% ER Diagram: M & ZSHIE - 7t0t] 2HE7|H

v M2 OFEl(James Martin)O| &5t Information EngineeringOll Al AH23H= Data Z& H 7|

EH
=

v 7t0rHEr 2t 2k SHEfO| A EH [20f Crow's Foot Model2Z E2|7| & &
v 7R 93] AFR = B7|- ol SILFO|X|OF ME EFQIDF ZHe JiM| ESto| AN ES0| Q0| A

st= B Ol AiX|ot= BHEO0| /S

==

AR
s e
HHS(FK) fj;_—,.!
S2XL
"= HEEA =AM
ZEUE(FK) SAMEE
- = 5 A
= oo =
AoreiH EMEHB(FK) &_ip::qa
Hore = = ‘:-r‘-:
- |
A} %F =nget7)
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ER Diagram

< ER Diagram: & ZSH(E - 7t0HH 2HE7|H

Entities
An entity Is represented by a rectangle, with its name on the top. The name is singular (entity) rather than plural (entities).

entity

Attributes — describe the characteristics of a particular entity instance. The attribute(s) that uniquely distinguishes an instance of the
entity is the identifier. Usually, this type of attribute is marked with an asterisk.

student
* student_sd
first_name
nst_name attributes
date_of _birth
Relationships i
They are presented as a straight line. Usually, each relationship has a name, expressed as a verb, written on the relationship line.
Cardinality of the Relationship in ERD of Crow's Foot Notation e [
Symbol Meaning " '
H H Mandatory & One (One and Only One) e _—
4 o
IO q Optional & One (Zero or one)
>t S Mandatory & Many (One or many) vdost [
y y Al e
e
;.O v > Oé Optional & Many (Zero or many) | L
. OZero
o1 min | One

4 Many



ER Diagram

% ER Diagram: Barker's Notation

v 1986, = HAE At CACIO 2 FSHH Richard Barker, Lan Palmer, Harry Ellis S0 2|
TR R,

v Original Chen style Ol A{ AHEE[H ‘Crow's Foot’ style2 HE 0] 7HY

v 20| 22t= 2 O|A3t 2[AtE HEAHOf| 2|5 22F=0|A Case MethodZ XHEHSIO ALE [
Oracle CASE modeling toolsOi| &£

v =Y el AA8E= BV("O StLtE A H
Of FO{Lt FM|HO| L ohMe g & S7H &8 &
2 37

a

o
[

L
i
%
10

|0 I:tl

210 AN A A Off
off AHEALZ} A[EH2

m%@%%) \

CAIREN) | 2 AHHE BiLI2] SA0f
j # AINEIS HICA| 228,

¢ A )/

BM

O MEEH 0

o #8Mus N x
| ofgun D= T nae | Mz | [ Aze
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ER Diagram

% ER Diagram: Barker's Notation

Attributes — describe the characteristics of a particular entity instance. An attribute can be of three types:

® Unique Identifier — uniquely identifies an entity instance
® Mandatory — its value cannot be null
® Optional — its value can be null

ENTITY
# UID

* Mandatory
O Optional




ER Diagram

% ER Diagram: Barker's Notation

Relationships
A relationship links two or more entity instances together. A relationship is commonly reprrs_i.nted liy a straight line,
otal participation
* Optionality of a relationship N e P P
* A mandatory relationship is represented by a straight line (e ), Which specifies that each instance of an entity
must be related to another instance.
* An optional velationship is represented by a dashed line (we s == == = = ), Which specifies that each instance of an entity
may be related to another instance. \ y SR .
It's important to note that only binary relationships are allowed in a Barker notation. —~ Partial participation

* Degree of relationships: ~— max: 1
* one-to-one  ( ) : each entity instance is related to just one entity instance.
* one-to-many ( < ) : each entity instance is related to multiple entity instances.
* manv-to-many ( ) : multy entity instances are related to multiple entity instances
\ \ > < ) : multiple entity i lated to multiple entity i

A relationship is always made up of two perspectives umg tl‘e’ fomowlng notation:

DEPARTMENT 2} dept= Partial participation

: 2} emp= total participation
2} dept-.: i nBO empE & + AL
Z} empi= 20} 17§9] deptof 7 8iCt

One or more employees may work in each department; each emplovee must work in one department.

e

* UID bax
Abar ™ across one end of a relationship line indicates that the relationship is a component of the primary identifier for the entity
type at that end.

| 2} order item order?| PKE 710} PIC}. I
/ | 2} order item= item©] PKE 7}2{0} $ICt
ORDER ITEM Each individual UID Bar in the ORDER ITEM represents

the fact that the foreign kev represented by the relationship
is also a primary kev of the ORDER entiry.




ER Diagram

S

% ERD ZHA| ZtA| Kp=2t MEfE HA|

DA MEHM |E B\ Barker H7|%
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v e
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1970 IBM2| 2 &Z 3t E.F.CoddOil 2|sHA X|Ct
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2t A E | o] E{ ] O] £

< EAY IO|EH|0]| &
v 20[d: HO|HSS H(Table)2| WEIZ HYIS 422 F =& LtEIL= 20 270}
ot =X &x=¢ o] AHAZ LY
2aojds # 9ot 549 AO|ofl= =AM 7t Bl

O

o Zo0|¥E Fdot= /= AO|0|= =A17}F BICL.

o 5429/ 0|F2 =& = &lCL

o 599l &2 O Ol 22 & Gl= & AELO[O{OF BHTf
o FES TEY = U= 717k A0{of oLt



2t A E | o] E{ ] O] £

< ZHA Y GO|EHH| 0| A
v & (Attribute)

e ZO|MZ -_r“"'ﬂf Z+2+o| E(Column)

® GiO|HH|O|AE #+M5t= 7tE 75. = ES I

o It =X ’é*gl O|O|H &= &= 0| 2EOof si

o JfXel Ed2 7=

® =£49| 5= = C|12[(Degree) = Xt==
v 5=Tuple)

e ZO|HZ Fdot= 244l A

o 5o BRoE H/d

o LI [LZXO|AM 2|2 E(Record)@t &2 2|0|

® FE=0°| &= = 7IC|22|E[(Cardinality) = 7|5 = TH&
v =0 2l(Domain)

® StLi| HEZ|FREZI F& = U= &2 EtY e |AHAtomic)at=2 &

o MA OHEZ|RE 20| LIEFE If 1 gt &8 & E A|AEIO| ZAtSt= H|O|= O|&
v 20| QIAEA(Relation Instance): HIO|E 7HXHE 45t A= £8=0] HlO[H EfY

O] Hol&[0f XX QI HIO|E gf2 #1 Ye AS Yot



2t A E | o] E{ ] O] £

<+ 7|(Key)
v FlKey)s BEE 30| gle £ E= &
v 7ol 58

© -T-*rl_lﬁl(Super Key): 7 2-d(Unique)2 TFESHX| T Z[Ad (Minimality)2 BFESHX

[

-

go| &gt

M
Of

c>E9|(Cand|date Key): 724 + F|&H

o Z|&7|(Primary Key): 27| S0|A EE5| MHE 7|2 FEZ FE5H7| flot %
70| 2ol LHo ot &;tﬂxf
CHA 7| (Alternate Key): 27| SO0A 7|27 & XM 22t LIHX| |

o 2|2f7|(Foreign Key): CtE Zgj|0|M2| 7|27|E & Xdt= 59 E= SH=2 S
o|0|stH ZHeo|M ZF o A E BT I AR



2t A E | o] E{ ] O] £

< F2Z4d(Integrity)

v OO H|o| 20 M E OlO|E Zfut 20| #oi5t= 24 MAQl & 2L0| YX[5t= E=t
M2 9||:||
o=

v B2AMKUXA

—

o WA FZ-d(Entity Integrity, 2K FZ4d). 7|27 #85t= | £ = Null 2fO|L}

> o A o
= ZIE 2 & Ble

o X FZAH(Referential Integrity): 2|2H7| ZIS Nullo| AL = Zalojde 7|27 &
I} SAsof BiLt. = oM ’é.”t"F = Q= 27| A4S 7HE & 8ithke 8

o Z=HQl FZd(Domain Integrity, 8] FZ&H): FO T &4 240] ol El =0 Q1o &%
o EIO|010F oLk,

==
oTr

o 7l(Key) F&d : StLte| o[ o= Aok StLte| 7| 7F EXY5Hof ot Ch= 78
o NULL #Z&74d
o Unique &7
o A BAM
v BZM 7t3| i
o Application Validation Check: 88 ZZ10|AM HIO|EHS| F2M HAIE +H
o I31|0|E1 H|O| A 9] trigger O|8: DML =3 ™O|Lt 20f ~3e HAS XS SQLE &t

o E1I0|E1H1|0|*°| Ta2d Maz=d 28



% HO|=
v ZHAE O|O|EH|0o]|A o] ZHE 7|2 QI JHA|
v HO|l=2 MISHH =2|XH 2= HIO|& AL 0|AN MELLD, 22|H22 & ST HO|=1t

1

AtEl HlOlH I}(Data File)of| A&
v H|O|HH|0| A5 H|O| S, H|O|S AT 0|~ HIO|H MtE= Ly 2he|otH =28 80| =24

T30 SHEX| o FEF0| EFE
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o] &

< O|&f(Anomaly)
v HIO|Z0M Y& £8=2 RI5f O|O|E 2] &= (Redundancy)O| Hdist1 O =52 =
OISl H|O|S =2 A| @ H|7F 2 ddt= ol

v o|&o B&

0

o Y O|&(Insertion Anomaly): HO|Z20f HIO|HE A& & WM o|=2t= 4231 0| RISHK]
e USSR Q3 MY & G e v

o K| O & (Deletion Anomaly): E|O|E0|AM o FES AN [If o|=ot= AHels dEL
SHH A El= Y

o Al 0|4 (Update Anomaly): HO|E0A FE0| U= 54 2 die i & FE2
MEOF ZHAIZ|0f HEO ='O'XI”(Inconsstency)Ol M7= e
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o
4

<+ HO|Ee 352z QI 0|4 o4
v HZ 0] & (Modification Anomaly)
v &Y O] (Insertion Anomaly)
v AKX 0| 2 (Deletion Anomaly)

[mmmmmmmmm—————aaa

|— Insertion Anﬂrnatyi
F ’iﬁlﬂ;; & Normalization > am gk

' Deletion Anﬂrnalyri L Update Anomaly i




% Ol& A4 (Anomaly)
| O| & Hef|o|Moj| Af LIOIHE

ALOI
=

ot7| #lal =X

L 2E93

. ;Zofolc] | OMIEWS | Hoiy = DHOIE 52
| apple EOO1 Y a8} gold
apple E005 N HA 8} gold
apple EO10 Y 48} gold
banana E002 N HMR vip
banana E005 Y FAaE vip
carrot EO03 Y A gold
carrot E007 Y AN gold
orange E004 N a8 silver
melon NULL NULL dHE gold
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% Ol& A4 (Anomaly)

v A 014 20| M0l M BIO|EIS ARISHH T Tadt Oo|E K| B AR 5tol T O|Ef 7t
Al o) AR B4

k>

Do) | oMEMs | ZHom | nHoE | sa
apple | EQO1 Y HAs gold
apple | EQ05 N MAS | gold
apple | EO10 Y At gold
banana | E002 N PATNE vip
banara E005 Y PAINS vip
carrot J E003 Y TIHAM gold
carrot 1 EO07 ¥ ik o gold
—orange 004 N HES——siver— I ' — ol L4 4!
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(Functional Dependency)
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PSS 712710] B

& Z % (Functional Dependency)
2tH gt==& ZTZ&(Full Functional Dependency): 2t = 2
= 2= 90| ZetE

40

Zg|m 7|27]7} o3 £H02 2AE|0f AUS
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N ZZ(Functional Dependency)

2bM Bh=X Z2(Full Functional Dependency)
ekl =
Assani ToOo1
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< 23X ZZ(Functional Dependency)
v gt=% &% (Partial Functional Dependency) 712717 o2 £822 #8E U=

—I?—_E_ 9T 1 O
AR 72718 FYstE 54 5 Y20 ZHEE B2

IEID HEAC FRME &2k =

AAAAD] T0O S ES 2 12000
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& &2 (Functional Dependency)
O|HX zta B (Transitive Functional Dependecy): 220 MOIA X, Y, Z2t= 3 712 £-40]
UZ M XY, Y-Z 0|2t BLF A7} JAS B, X—-z7t SE-E Iff o|H™ gt FXH0[2tn
SteO XELHYE LD OE Sl zZE L += U= BF
2| RS MEEY LtO| FEA
A001 1995.1.3 26| & AHE
A002 1996.1.16 25|4d HY
A003 1997.2.11 24| RLEHE
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% A3 (Normalization)

v HIO|E9 £350| &= SHHQ A E d= 595 01800 HOl=& F£2 =dlot=
J_|.7(-|

v HOlEel 22y, =|20t0| H|0|H 5, ZCieo| HlOojH RAds fI Y22 HOIHE
=ofioh= 2Hd

v HO|H ™o SEds =Lt flet U H

v SmehE Aot HIX|L 29 HE0 Al CHASH A CIOJE 2Ro| BAE 2ast g =
ol
o Ny =]

o B& W0 EO0ECt

o NULL 2t0] E0{ECt

o ST IAEE MOH REZ Eete Eart gint
o MER a7 At &d IEE 5=t

o T mAol Hot xiZ HEotCt

o OlO|H Fx=2| OHHdE %|CHztotrt
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% A3 (Normalization)
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4 =ojelo] Xz

1NF
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4 o1g= s == AIA
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4 2Z2EHXPpoIHEM =27 |7
OF=! =1 A7+
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1 o=l 5=

ANF

4 =2 == 0=

SNF
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B 12l (Denormalization)
_

% B4 3H(Denormalization)
v *lﬁ Ao e 2, 7Y H 2ol Hold 52 fld ErztE OOl REEZ &8, 55,
=c|5t= J_—'PHQE 9|E7H9§ izt 222 fHists S92 9 Hozt
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= EHQI Q" A S AFESHE HIO|S0f BISH H2 427t BHE
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< E ™M (Transaction)

v OIO|HH[O|A2| HEfE HEHA|Z|= StLEe| =2[H 7|52 F=d5I7| ¢
v SHHO| 25 A E[0joF o AEHO| Gt

v dHE(ACID)

o Atomicity(#AHg): EHMMAO| G2 HIO|EHH|O[A0 B B =S

22 (Commit) ==X OtL|H TS grF Z|X| =5 F+'(Rollback)=| 0{OF B — All or
Nothing

o Consistency(22d):. EH
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.l

Isolation(Z4 2|4

(©]

— o —
EHWMM Al S0 CHE EHAMO| ALO| 7|01& = 8IS
o Durability(@5d): §SHLE YrE EMMMO| Autes HAX = BHHL[0OF T
v %
o Commit: EHAMO| Xz 2|0 &Y L{ES H|O|HH|0[A A0 2HH
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< F(View)
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DAM(Direct Access Method) : SliA S 0| 8510 AFE o= HMAL
SAM(Sequential Access Method) : =X O 2 MM AT = QU= HiA
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ISAM(Index Sequential Access Method) O._|E'ﬁ§ 0| &
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VSAM(Virtual Sequential Access Method) : VSAM L2 2 Index il TAE AZEQOHHOZ
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NFS(Network File System)
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v HIO|H TjAtE(Data Reusability)
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o MAIY ZHOM 35 HIO|EHE ==5t1 0|2 M FHO|M AHESHZ| HE o HE|
2 A
a=gd
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