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Computerization
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CIOIEHIOIA & A

1.

1ii.

& Al
=

>

Al A28 H& — U0Iedl0lA £

Setd it H=H2 &4 MAHE Oloidl)] R0t Fatst I8 AtS
(.

OHEN Y S HEE X

IHE & & H (conceptual design)

Entity, attribute & relationship 22 4
HIOIH 24 5 =2|& 14

=c| & & (logical design)

HOIEZ 4

—& 2 28 (access method)0fl S8 & ES

HIOIE st > =C2l&E 24

=c| & & H| (physical design)

ME EXUHAL OOoH 28

P Kit=ezesanom
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CIOIE 22 &

S A IERb
_ HE= 2z
TR i — C p[IERRnE
GIOIE
E%%I CHE:
A A SRR SR Relational
data model
HIolH X3t
x| = (data structuring) w3® ax
MEEES
v
ARHE AA
a Idt%aagammqm Department of Computer Engineering 4


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

CIOIE 2E€ 2| JHE

@ GO0l A & Hl(database design)
NE A 242 =282 AAE HH &M UIOIHE H&EE =
s 2elm nx e pa
=& RDBMSO| Sat=l 2 &

@ HE A U0l 2 <! (conceptual data model)
Attribute(Z &)= 2 Jl== Al EF (entity type) dt Of IR X EF
= 2t A HE 0[Eot(H & NHE Helote &Y
IHNHI-2H 2 € (E-R : Entity-Relationship model)

— Entity & Relationship

@ =c|& OO0l 2 < (logical data model)
HOIH 252 Jl=& G0lH Et2(datatype)dt O LIOIE EIE =
2Ho] 2 HE Ol=ot] &4 MAHE HE8ole 2 -

Relational data model

L

[ ] . .
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CIOIE 22

@ CIOIE 2 (D)
D=<S§,0,C>

@ S: OIO0IE 2 72 Z(structure)
- & A8 (FAE YY)
—~ JHMIEFL It Ol = 2t2] ZHE F A

4 O : ™ {k(operation)
- S S (Y22 MEHUIA CHE AEHZ H™O0l)
— JHH QIABAZS Helols 20 CHEt H Al
~ HI0IH2 =2 DY

@ C: MISF Z= 2 (constraint)

— HIOIEHIOIAN &S = U= WA ATAEHAN CHE =2l & M
Al
- PEQ)RDH IME REH ok
- AW OIH = 2014 RIS

_ HO|Ef ==to| BtHE T&Et AA

a Idt %a=23mmf&m Department of Computer Engineering 6
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Oli

CHest =2l X CI0IE 2

-

=c|& 0| 22N EXH0IEZ, EH 22l Y R2XE LE
OfK| 22
ZHH GOl & 2 € (relational data model)
=c|& UO0IH 2 S0 M JIE& EOl M%E i
HZ G0l 2 & (hierarchical data model) 1
HESR A HO0IH 2 & (network data model)
Ol & 0l= AtEE
HX XIEF OlO0l B &2 & (object-oriented data model)
MEZ X £33
20 X[-2tH Ol Ol B &2 & (object-relational data model)
% Z20= RDBJI ORDBS| 0|2 €1 U=
DBMS= otLIS| =2|& UI0IH 28 = &
Y 2t =R NO0IE 2 UI0IH R4 22| 2t Hl(relationship)E H & of

rir

0F |
2z 0

a k[t %a=23mmf&m Department of Computer Engineering 7
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Entity Type

@ JH Al (entity)
H=0=2 EMotH ChE At 2E &= 28Xl
@ JHXI EtL (entity type)
Ol = 1t attribute(Z4d)=s=2 2/
— Attribute= JH M2l S = Jl=¢
WMl & ef(entity set) : S & OHMl EF2 Off CHEF IAEHA EE)
— &2 attribute2 2 E[= M QIABR A & E
@ Attributel S &
i. Simple (&) attribute 2k composite (= &) attribute
ii. Single-valued (&t gY) attribute 2t multi-valued (Ct= 2t) attribute
iii. Derived (57 &) attribute 2+ stored (M &) attribute
Iv. NULL attribute

L ] . .
a k[t 2EFOBUWA Department of Computer Engineering 8
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Attribute & (1)

@ Simple attribute 2t Composite attribute
Simple attribute : (4 O| & &2 2 H LA Z =Zof
attribute

Composite attribute: £ JH2| J[= & Ol simple attributeS £ = off
2 QU= attribute

9

A O
S

=
BA TT

I

L ] . .
a k[t 2EFOBUWA Department of Computer Engineering 9
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Attribute =& (2)

@ St gl attributet CH= X attribute
Single-valued attribute
— =2 attribute=2 S& JHXI0ll CHoll otLES] S S
J

— sta J§EI EFRI Ol OIE attribute : 2t JHAIOHl CHEH GHLIS| BEOIS 22

Multi-valued attribute

— SFOHNXIO CHOH A £ JHSl gé=2 IR D RIS = U3

— SHAM NI EFR Ol 0] attribute : S0l 2t = S OH 01 &t F 0|
S A = U3

— &AM O 2 multi-valued attribute@ 2 M 2lot)| oA gtel = 2=
Mgt Its

a K[t %a=23mmf&m Department of Computer Engineering 10
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Attribute & (3)

@ S & attributedt X & attribute
Derived attribute

— ™ attribute2| gt2 CHE 2t &l attribute Ol LE JHXI O JFAI 2 Rle=
U Z2H derived(R ) H 2EEH=ER
Stored attribute
— Derived attribute= Bt= [ AHE &l = attribute
=8 EHA 4= H8ote =s-d48 A B0 2 44
attributesS E &tol= &R

at tributel| 2 == WAl EF 2l A& attribute gt = JHA|
=

ttribute : derived attribute
2% A A attribute : stored attribute

_'_r—l-

a k[t %a=23mmf&m Department of Computer Engineering 11
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Attribute & (4)

J Null attribute

S g2é(null value)S 2= attribute
A

2 el 0 il A A DN = S & attributelil CHet gE = It
AND U H= M 0IE BAMBL= HAIGH)| 2ol AFE
=

g < 2t 2= 274 O
= bBA - O T
_1 attribute 2t01 21 JHXIGI “oHE &I XI & =" (not applicable) & <
m&wwHégﬂeg

— 21 30l =M oSHXI2F g0l “+ 2" (missing) 2l &2 L
|_ F

2 £ S "2=="(not known) & 2

a k[t %a=23mmf&m Department of Computer Engineering 12
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Relationship Type

@ 2t H EF(relationship type)
Entity set(H Xl & &)= A0l 2] TH =S A (correspondence)

Ab&f (mapping)

a-=SI0 A EE

i
0z

oin
Jh
rkJ
x
m
IS

Department of Computer Engineering 13
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@ Mapping Cardinality At&f & A

d =2

At Al = 2| ofLt
— 1:1, 1:n, n:1, nim

A& 2| & == 4 (functionality)
- x: XY, fy: Y —-X

0Q!

1:1 (2 U &)

fx:x—>y

and fy:y —x
marriage : bridegroom <« bride

1:n(& OH O

not fx :x —y

but fy:y —x

mothership : mother — children

ZH Bt S =&

0g
C

-2 H 2 =& =

S

(@) & OH (1 :1) (b) & CH CH(T

Department of Computer Engineering 14
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A B2 7€ (2)

@n:1(CHOH )
fx:x—>y
not fy:y — x

\

faculty : professor — department

@n:m(CHOH CH

notfx:x —y

N/

notfy :y — x
enrollment (S =): student <> course o

(c) CHCH &(n:1) (d) CtTH CHin : m)

q Idt 2EZ 0B Department of Computer Engineering 15
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A Bt Sd (1)

@ Relationship® Entity 2t & 0| Attribute JI& == JUS

>

AttributeE JI &l 23 EHY

3
1
[
Jo

a Idt 2EZ 0B Department of Computer Engineering 16
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A Et2 Sd (2)

@ Entity set A2t B AFO| Gl 8 2| =l A-B relationship

@ NIl & (total participation)
A-B ZHHIUHI A JHX 2 A2 2= X O A-B 2 H Kl & O

ex) w == — Sl

@ 2= & (partial participation)
A-B 2t H 0l A Al & &tALl 2F X CHA-B 2t A0l &
ex) St (Sl S EAl) - U=

L ] . .
a k[t 3BT Department of Computer Engineering 17
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A EtR2 =& (3)

@ =M &= (existence dependence)
™ N b2l Z=RHOFOHA a2l =0l S5 E
Zalt A HEHbE AHEIOF &
=alll EM =
a: = JH Ml (dominant entity) b : &= JH Xl (subordinate entity)

G  @EaD  GedD Qeed @Gead

s &8 2 (== HH: tHE, =5 A &8

Constraint
rule

a k[t %a=23mmf&m Department of Computer Engineering 18
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A - 2H 22 (E-R model)

@ Entity-Relationship model
@ EHAMAL HEXR HS
CONM EFS O 2HH Bt = D

g}

H ot

it
=
n

S A NAHASE HERL=

@M Ee et WA EFY0l Sotle 2= WAl (I AEHA
@A Ze et ZH B0 Sole 2= 2HH IAEHA

a Idt %aaeammmm Department of Computer Engineering 19
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E-R Diagram

@ 1976. Peter Chen
P E-REEO Jeju 1A
@ JHH EFR (entity type)

@ 2 EFL! (relationship type) <>

@ attribute(attribute)

O

@ & A(link)

© dI0I=(label) : 2t HI 2 At RA > HSH
— 2 (1:1), 2 THCHA:N), CHCHE (n:1), CHTH CH(n:m)

q Idt 2EZ 0B Department of Computer Engineering 20
Kumah National Institole of Ii-r-hmrlui_!_\
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E-R Diagram2| 0Ol Al

J example i

] 1
ws> (32) (58) Qo> G (a
n n

St (g2>0 nie=

q Idt 2EZ 0B Department of Computer Engineering 21
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E-R Diagram2| 0Ol Al

d example

a Idtﬂﬂﬂﬂﬂilﬂlﬂﬁl Department of Computer Engineering 22
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E-R Diagram2| £2

Binary

=%
SCHU CHn:m) 2H ES
@ CH& 2t (n-ary relationship) & &
— S OH Ol &2 DAl EFR Ol ofLES] 2t H 0 2t It s
— e.g., Suppliers-Parts-Projects

SUF'F'LIER F'RDJECT

|
PART

Ternary

Quaternary

@ = 2 A (multiple relationship) E &
— S OHAl EF ALOIO = Ol &2l 2 AH I EX It s
© 2 EHY = attributeS JHE &= US

a Idt %a=23mmf&m Department of Computer Engineering 23
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Key Attribute

@ Key attribute
@ INH & LI 2F JHKIOHCH &0l 8t g2 2= attribute

social-security customer-street

customer borrower loan

a hlqt_ﬁﬂﬁﬁﬁmfﬂ?m Department of Computer Engineering 24

natitule of Technology
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Weak Entity Type

FOH A EF! (weak entity type)
=M /&=L S Ot JHHI (Ul:CH= &t FLIIR)
= WMl —Zet Ol Bt ), &= Al - 2Fet DAl EF

KEI1REAL Q| attribute 2 BF JI g TME = 8l A B
—2ZSt JH Ml EFE (strong entity type)

@ =2 Kb(discriminator)
Aot e HA2E <
= attribute
£ &I (partial key)2t 1 & &

A I {ZS oA 2 + 2231}

@ AZE ZH EFE (identifying relationship type)
ot KIS &et A G & 2

1 —

ol

g ot

]
-

FPIHHIEE UM Ol Az 2EE = U

[ol

a k[t %a=23mmf&m Department of Computer Engineering 25
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Weak Entity Type 0| Xl

@ A=t Al ZHH EHY
% Weak
EH % 1 n | é)l_il_l_ ! Entity Type
HA &N
EHS
Primary key

UE && 2AH2 E-RUOINHOE

L ] . .
a k[t 3BT Department of Computer Engineering 26
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E-RCIOI0OE HIIE

W Erel attribute

orst N H| EOl @ J| attribute
£ &3] attribute

Ct&et attribute

2 EH

=g attribute

<} DM BOINM EFY Ty S & attribute

Department of Computer Engineering 27
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12 ol A

UML 2ciA CHOIH O

EMPLOYEE DEPARTMENT — oMM teE s
4.
; : WORKS_FOR 1.1 Nome 3
il 1.1 0.1 ::d'"b“ —® 0.
T _empioyos
SQ,:'M e L number_of_smployees Q0
Bdate:Dato MANAGES change_manager 0.*
Sax{M.F) StartDate Kor——————
Address 3
Salary 1% 1.1
T {
age -
mouhpwmm n WORKS_ON LOCATION
ge_projects supervisen Hours = Name
Dependant Neme | | o, 1 1. % 11
supenisor PROJECT o
Name <>—
DEPENDENT Hornee
add_employee
Sex: {M.F} add_project UMLOIA ) 2|3
BirthDate: Date change_manager —_————
ot WHOLE > {_PART |

(+ J78 [ E—

Kumah Mational Instituie of Technology

Window
i
X2
y2
display
undi
sasser
lower
Scrolli l
ro|
= B =
x-offset cx‘ -
y-offset cx2 item
scrol cy2
add-element
delete-element Event
| noti
window evanryl action
elemonts l:tlnel
Shape S b
color
line width fabel
Text , l—Aﬁ—|
window :'1 ne g'h"::g Button Cl?olce ;,t-::g
string 1 il string em
nsert X2 il gg't?;m depressed| max length
i .
delete y2 current string
el subser
ggi?:g' choices
Ellipse Polygon o
; draw entry
a stri
b ) valsg
draw vertices | {ordered)
Point
X
y

OMT (Object Modeling Technique)

Department of Computer Engineering 28
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=c|& HOle 2

@ WE=HOIH 2
JHAI-2tH 0l <
A MAHE F=AHE INEQ M EF2 1 2t H Bt e £
— 5§48 DBMSE 124st 10| otYl
@ =2/ H0lH 2% (DBMS 1)
e & 222 HOIEHBIOIAZ 26| flet =2 CHH 2 =2
MIlEC Ol B 2 H 2 B2

--------------------------------------------

E | E-R wK g GIOIE =
colgiaz [ EL=T BN VIETTES I
H v

a Idt %aaeammmm Department of Computer Engineering 29
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CIOIE 22

@ 2HE LiEttH=E -0l et
2 GIOIE 22! (Relational Data Model)
HZ G0l 2E (Hierarchical Data Model)
HER = GO0IH 2 (Network Data Model)
WM XeF2 X3 ot= 2l et
X2k OO0l 22 (Object-Oriented Data Model)
I 2HH G0l 22 (Object-Relational Data Model)

a k[t %a=23mmf&m Department of Computer Engineering 30
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HEXR OOIEH 2E

J example ma

i (82) (§3) G G

St (g2>0 nie=

q Idt 2EZ 0B Department of Computer Engineering 31
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3 OOoleH 2 €

@ OIOIEHIolIA
24 (BIO0l=2)2 & e
WA €diold, 2tH €d0lH
@ 2 A2 (Relation Scheme)
et 2H &= HOl==2 &2

Bty s ¢ | 008 | a4 | s

MM pa [ maws | ndos| @2 | 8 D
= }= s | B2 OIS 8 &
N W4 #S 5 ¢

2 s= & o Nk H =
2ol | WHEHS | BEHS| A2 | B A

a k[t 3BEBMUU

Department of Computer Engineering 32
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A2 XS (1)

@ Bachman CHO| O Z1 84 (1969)
@ d2E Bt 2tel 2HH 0l CHet &2 & 5 S
9 UERIAUOHZE ) AS UHOIH 22 Az 425

= 29 Jis
e
A =
o= YRR A=
HaDe Sk Yol

19
0z
|
0X
2
{
J

i
0

P Kit=ezezanoa %
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2 REC (2)

9 18 LA
@ AZE LE Yy DE E
@ & d(link;arc) : &l 2= E}
@ d0l=2:2H 018

@ AJ|0F GOl O &8
@ OOIEHIO0IA AI|OIE HIOIH 2X&EZ

- - 2J|0te =N HE

A4 o /M oL o

¢ E2/ EH: HE U0IE 2 NEIES
¢ N HEH:WIERD HI0IE 22 z%

@)

NelbE=1))
| 2b0] 2ATHTH (L:n) ZHH)

Il

[IO

ae
Q!

HE3

=]

HE o=

34
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HE3 GOIE 2

@ AJ|0F CHOl O 21880 Network(Z12H X2)
o2 =d2E EY, 2HAHES HA
@ Owner-member2tH|

& dZE B2 2HS] 1in 2t H|
nm(u= st 2tH) > S=(Ln)d =L (1Ln)2E =4

—/ O
D %
= 2 o
e =
_' »
s oM I o=
2~ 2

35
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AS GO 22

@ AJ|0t CHOI{ 2188 0| E2l, No Cycle
EdI2RE AAd2E, dE

@ X}4A-2 2 (Parent-Child)2tH|
1in 2HH Bt Dt =
nm (== st 2HAH) > W= -> 1= >

oin
U
Jo
0
10
HU
(&
ul

S
1>

Y T =
A 4 A
£ = s= sty

36
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