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UML
1.1

1.2

1.3

UML 82|
UML O|2t Unified Modeling Language 2| %At2 XX &M (Analysis)2t HA|
(Design)E #let modeling Language O|Ct. ZiH| 7|=0f 2ot =X ®#ZEZ 7|72l
OMG(Object management Group)OflAf 1997 H0| BEFECZ X{EISH REE AH0{0|
Ch UML2 ZEE AH0{Y #¥ Method = OtL|CE Method & ZEAM A0 CHE
olet Ztztol HEEO0| st X|&ut, PEE 74| =ME HA[SHOf St HIH, 2
= Z0|Ct 2N UML 2 2ZEQ0 7HE0| A}
8317 T|°F o2 CHo|{ AW SS Feldtn AL, & CrojofaM=2| o0 =0

UML At

UML 2 Rational Ate| Grady Booch, James Rumbaugh Of 2|8 1994 &= 10 0f
N2 JHol 4| QdCt O]F 1995 H H 10 0| Unified Method 0.8 2] HA O
Z OOPSLA9S5 O M ZHHE|YUH, O|F Ivar Jacobson O UML 7HZHO| 71 &
StHAM 1996 WOl H{T 0.9 & L&ESII T, 1997 A 11 &0l UML 1.1 O] OMG Of
Olg]f EEOZE K{EHE|RULCY,

umML E7| % o|O|
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£ 2ot
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UML 2 Structure Diagram 7 7li, Behavior Diagram 7 2 & 14 &/ 2|
C}O|O] 10| RULCE. Structure Diagram 2 A|AEIQ| JHE, &AH S2| HHO|A
R455 HEID 2 2450 dXQ HE 27| f/¢h A0|1, Behavior
Diagram 2 Zt 24& 32 QA S79| Bt S &, FI8E HO|H 59
S5E 27| flgt Ao
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Diagram Diagram
| | | | |
Class Component Object Activity Use Case
Diagram Diagram Diagram Diagram
Profile C; mptosne Deployment Package Interaction State Machine
Diagram TEu Diagram Diagram Diagram Diagram
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: Interaction .
Sequence Communication . Timing
Diagram Diagram o Diagram
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2.2 Class Diagram
2oL LF| ZHQ LHEOILE S A0l BHAE E7|St= CIO[0{ ™22 A

A0l AR = MA Q] FXRE LIEFY = RUCH Class Diagram 2 2|E #AHE T
5| BA SiF0, =% o/FE0| Ldst= X|HES NOHHAM OfEHA O =% 128 e
20| 71 F2X 2¥Y = A dEUC & SHAES BHESD 1 2 S50
HXQl 27 (associated, dependent, specialized, packaged)S E$SCt O|2{st HX QI
aas ALY life cyce I +FS ZOSHH otLIS| AlA

diagram 22 E¥0| 7Hs53iCt.

Example)
: RegisterfMember Ul
ModifyMember Ul DeleteMember UI
SearchMember Ul <Control> ' BrouwseMember LI

Member Management

- gfMember:Member \
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+ modifyMember()
+ deleteMember()
+ browseMember()
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- MY @ Fo ElAE2 boundary class 2 Ul(User Interface) 3tHE K|
|

OH

st

* Boundary class =1t Member Management 22iA & F% 27 (Dependency)df| %
Ct.

* Member Management 222 Member S22 % A7t ULt
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Component Diagram

doiol AZEQIOf i FMe HEHE SH2E E|0j7tn UCH & £
Z2HMEZH 59| oot Ao HEHEO|Lt

Component Diagram & A|AHEE Z2|H22 =& = UZE THCt Component
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O ~ZEQIO{7F 7kX| 2 e SHAE EOFCL
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Object Diagram

Object diagram 2} class diagram 2| H™H 2 =Z class diagram 2t H{2| &2
HI|HES AMESICE SHX[2E class diagram 12| XHO|H 2 EJE|E 20| Zefa
oial X 2B A% & AHE BEADICE 0| A2 SeiA CHO[o] o] A
AlOf| LtEfLt= StLte| O E LEEHH Z40[Ct

Example)
' \1.8
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SN mel,-::'_ A"
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- FOiRE, FE, 4E2 22HAE0| instance & 4°d3t Object Diagram O| L},
CAHE BAHSIAY| WO KTt = FHBHE Value £0| LtEFLER, O =
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o
p

StLEO| Al o2 AYEICt
m2 Mt 2 27 2| Snapshot & LIEFHLCE
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2.5

Composite Structure Diagram
StLte| 2EHAE W FZ2E 23ie += ARE ottt =TS AHE 225H0
oz BEO2 LHF0{ EHSICE ESF Run-time Grouping & LIELLIDY & '—f9|
Component 7t 0|87 L{EXC=Z 2& Z|=7tE BAHSH=O AEEE

EH

=

Component Diagram 1t 3&XHCE ALEst= H7|

Example)

TV control Ul

TV control Ul TV control AP

1
controls :
TV Presenter

display

TV Viewer —( SRS -

/ : Generator [1]
J\ J:!clure slream ]
TV control AP

¥ N

tuning picture stream




2.6

Deployment Diagram
sEglol AlagES 74% Q0 S42 JHXD YTk O3 HHA

-

zoretdoMel AlAE P2 AAFOIGe] 1j £85 A1 A2
A E BT diagram & EBREZ b7 £lCh O f Lot A0| Z
A|AEorcte] e, AZEQ0f HEHESS| A E LIEIH deployment

diagram O|C}. Deployment diagram 2 node 2= notation 22 computation

unit(C#= SIEAOH QN 2:2)S LIEHHCE

Example)
Diabeter Unit Server
5 Object
Databass
o
Hegith Care
—  Domain
?
Liver Unit Server |
Object
Database
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R Dath G Liver Unit configuration
: |
e , Conl’rg..re
' Liver Unit i
) Server App | « ’ s
Configuration
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Application o
c“em,.. Liver Unit
client
Facade
v
Liver Unit
ul

- A|2AHIo] E2|X MEMBZAO| Client, Liver Unit Server, Diabetes Unit Server 2]
M7HR 2 88 S BT Deployment Diagram O|Cf,
- ZH MH "2 sw HAEEEO| HiX| Ase mEE siC)
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2.7  Package Diagram
LSt 2T EQOE Of"A XA Ltz A7t Of 2 AZELQ0
YHENAM ZMAISIL A= 7t 22 E:2 & StLIO|LE O] 2X2f siZ =
Zlds =

o
Qgh £7| PEH

ro

OF

i (functional decomposition)st&=

=S ALESHRICH A[ZHO| X0 a2t 0 7[0| process 2F data 2 22[2&0]
dojtn O|Z0| 7|sHl of o= HEO| E[RUCE SHX|TH Sejazt

package 2t 2H#S XM AISHY
Package 2t StLtO| S2A T}t OFHl system O A{2] StLES| modeling element 7}
EICt #|2 02 3ILt2| element & modeling 17| flsll stLto| Saia

diagram & ZHgSIYCHH O] class diagram O| StLtO| package 7t =T Package
o

diagram 2 O|2{%2t package 2t package & AtO|2| 2|E A (dependency)E
LEEHHCE,
Example)
Domain l DomainObjects |
o0 +iCustomer + Customer
o0 +i0mer peE s < nm i RARRSER + Order
o0 +i0mnerCalowator + OrderLine
o0 +i0Omedio e f\
—| - Irterfaces I A 3 i
Servicelayer : I
L + TransactionOption Persistence
homesemion ) :}g.() + Db Scope + Customer.hbm.xml
oy +iDh Senvices R + CustomerF etchingStrategy
oy + Entity + Order.hbm.xml
oy +IFetehing Stategy<T= + OrderCalculatorF etchingStrategy
+ OrderLine.hbml.xml

|

Infrastructure | NHibernate

+ DbScope + NHibernate

+ DbServices =
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2.8

Activity Diagram

Activity diagram & 7|&2| CtE diagram M3 7|EQ| M&= 7%l Z0| OfL|C},

o=

Jim Odell 2| event diagram, SDL state modeling techniques, Petri nets 52| Of 2

o
7tX| O|20| H0jM BHE0{ ZI ZO|CE O|H CHo|O{OME &M=L HEXQ
NE[E Rote HAE BEAY I ALESHH {83 Ao|Ct.

Activity diagram 2 w=A{0]| 2 activity & LIEIHE A2 REHESD e
diagram O A 2| activity 2| 2|0|& TtYSt= 0| ZRSICE. activity 2| 2|02
ZHEXQl CHO|{ MM = activity = Q17HO|LE ZAFEO Qs 30| Eash
oot YF(task)E 2|0|stL, &FAM|2t(specification)Sh= CHO|O{ 10| L}

T (implementation)2 ¢/2t CHO|O] 2| B activity = class 2| method 7t

EIC}
Example)
L3
Call cllent and

Set up appointment

(appointment onsite] ' [appointment offsite]

a e
[ Prepare 3 conference Preparea .
room ' Laptop '
S :
Meet with the client )
i
Send followup
letter
v [no statement problem)

v [statement of problem]

Create proposal |

L4

Send proposal to client )

C O FIA SYARRIOl HY mRMAE FOlBt Activity Diagram O|Ct.
(o]
o

=

YALEO| M5 TLEM O/8Z ofd, MM E DHoA EU7[7HK|2 &7
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Use Case Diagram

Y O0=2 "AFH A" MV 42 HES St= otLie| 0|t O &
Sof 2ENe Z2ao| F20| *n0| HHSA sign BT, "B
EHoj o] HOSAHES SYBICE” S0| use case 7t EICt O|2{3h use case

diagram 2 9| development process Ol A P15t HEQF 20| @7 Atgt RA9|
O

CHAOM FE ALBXIS RFE 7|&5t=0l AFEEICE 07| 2otE A2
MSEE 2AHSHA use case diagram = ’%’8 tef ofX| Z2f= AO|CE  Use
case o| 20| Y U OtCt X/ddt= Z40| HEZFZSHDE

Example)

/"—*\
(D

t'v|)LX"N ”T—‘Y =

—

/P> Incluce>

|
O

2
i
o
=

Q ——
. O

PES=EETb NEHY 22

oF QIARZZ| A|AEIO|CE,
SX91 Actor & QA EEHXIQE A[AED 22| X}O|CF

- A|2HIO| A} =l

- QA EHEROA AAB2 QA BEE M SESL +F5t0 QAL
X3 E MH|ABICH

- 0| ?lo AR A MB|AE &F MH[AZ E2|510] Folotrt

CAIAE HERE VlE BEE 22
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2.10 State Machine Diagram

State diagram 2 REHMET} 7HE £ U= ZE JEIRF O{HT event & Z U
M 202 o SEIZ HSH=XE LIEHHDE X7 820 ~2BE
W7EX| 7HE 5= e ZE JEHE 2452, #3S= CHO|0] 10|} StLto|
HHE ooz 25, 25 Embedded O|A H-EEICt

o

Example)
Initializing Working Shutiing Down
| Shut
Tum PC on Do
® . o kit L 7’.
do / Bootup
et i
[Is Timeout] Kavstroke or
Mouse Movement

-
Screen saving

ARHEls AH el HEiE &4t State Diagram O|Ct.
stetgol Beoz HEf7L FO[E = UL, MO|of HE O|HMET} gl= ER=
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2.11

Sequence Diagram

Class diagram 2 A|ABS] FXol FXE EOELL X2 07| sequence

diagram 2 collaboration diagram It & A|ARSl X X, & At 2K
= A0l ZixeE K| AtO], X DEur M IE AtO|e] X HRIE 7=

_-Il oTl=
EZOR AZ|EE =¢85t & xExEoz

=

StAl EICt £9| sequence = & &t
AH S LIESt0l O AO|| = AEE EAISHACL

Example)
O O (

A A

e - -
&4 ' S0 0IE ' HeI \ : BOI0HSF el 15
O HFSM
k
2D RBEIFEE
_
@ B21FE2 =
M
x =
‘ =3
<
‘ 115) dElJﬂ’-‘-f

i -

N

- o= SAIFECl g2 FE20 i3t Sequence Diagram O|Ct. (Sequence
o

Diagram 2 2|0|A Of2ff wo =z Z4+E A[ZHO| Bt A2 7HYSHCL)
| BRSl AN CloloIEE 24 BANN H4E 2 ogol du
- £40| HHHS 21 HlHE DECh GIHTE 2H)

- &H0l TJ|0|5101|71I WI%% ol ge{=c

- AolHE FE2E 225 Yottt

© FYEO| REI olefE Z=2|otrt

- FYEO| KE|E M EfSHC.
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2.12 Communication Diagram

O|™ 1.X HAO| A& Collaboration diagram 0|2t & & Communication
Diagram 2| 4% M| S AtO|e] HR|E LIEt= A

A2 sequence diagram 1t
Ct.

hE delel =0
P

o
—
| T
<+ AHM= Arole Xl

Ot

O] XO|™2 sequence diagram O] A|ZH0]
4

B od o
mjo

—_—
=2
S0 HEHSX|ZE collaboration diagram 2|
(o= ] o
o

g 72 ok

-1 19 ofn

=2
inl

Sequence diagram 1t communication diagram O] 25 ZiK|Z A}0| 2|
A5 28 (interaction)® LIEILHE 2 interaction diagram 0|2t S&8}7| &= $HCH

O|# interaction diagram O] 2%t ZL2= 5tLI2| use case L{F0 ZTtHE
AHE Ato|o] HRE 2 O

5

2ottt ofX|2 AN d=7tel AN ™S
FA7] WEO AH StLtel HRIE FeotH 'S |of= FHESIL.

Example)

=

r
(18
=

LIS | ey o= |

g C AI0IE

C B2 0EF

o
19
.
-

ey
14
ru
14
[0
5]
lok

Q
A
=3 7y

| 22| 20| it Communication Diagram O|Ct. (Sequence
Diagram 1t &2 A[Zt S7t0] I3H3F HH= 8ith)
==

&L

I_

rk

In
fS)
=
:1r
B
S o
HT
kl
=
r

ruQ T

Ok
=

- 50| {OIEA o7
- /oHE FEE 22
FLTol 22| ogs =
- FYHO| 22[F ME T

[0 i
rob g ox mn

rot

imi

ﬂ
o
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2.13 Interaction overview Diagram

Activity CHOJO]1Z40) M Activity CHAl 212 Sequence Diagram & 112l Zi0|Ct.
Sequence Diagram 2| X0 S &2

SES E0F7| 2I5t0 Activity Diagram E7| 0]
et 2estct.

Example)
[external data) I [internal data)
J I
EN | sd J
:Customer | I'XmIParser] :Cuslomer] [Dalabase]
‘ load select from customers and orders
R -sataablooery
parse ; '
J new {1 Order

- R — ; -
. getName | ] ‘ Summany

>
: getOrders .
e
. new .  l:Order
' Summary|

ref
Format Order Summary Report

2.14 Timing Diagram

AN =

Sequence Diagram O BEDISHA| ZUE ZE|= A|Zt0f Ciet &S Cf
H7|H¥O|CL Sequence Diagram Tto| XtO|H2 A|Zt0| 2IZOM Q2%
S7tota, 2toj= 2telo] 3oz HiE & HEo| F0 LA =S F0|
Bt IOt

Example)
sd Website Timing J

{10..100 ms}
Processing

=
{100..500 ms
Sending Response —lﬁ
Waiting

WSP

\
A
{200..700 ms} X
2 |
§ Processing ‘\
;5 \ «forward» \‘
Waitis

g iting X

1 \
A
get data v i

& Processing \ \
E w \ \‘

2] aiting

4 \

B 0..500 ms; %

= . \

,§ Processing {50..200 ms} “ HTTP response

\
I
\ \
3 Idie T HTTP request \
4 \
resolve URL Q \

§ Waiting / N { N

& Processing I’gt

B idle

= {10..100 ms} \\

T

3 Viewing URL/ show page \\
2 Waiting

E _

= idle




2.15 E-R Diagram
E-R Diagram 2 ZHA|-2tA 2R 0|2} ShCt JHA|-2A Z=>O|gh LxSHE
CIO[E{Of CHor YUHO| EHHOICE F&SHE OIOHE MESH| fIH
CIO[EH|O|AE ArESHCt O O|O[Eel = A 10 =Biot Xof =HS2
CHg 7|0 o5 dAE £ ALt 2 7|1Y & Stz 7HM-2A 22 2 (Entity-
Relationship Modelling)O|Ct. Z0{A{ ERM O|2t11 BtCH ERM EEAM[AQ| At
7t2|7{ JHM|-2+A CHO| O 1 (Entity-Relationship Diagram)O|2t StCt &0 A
ERD 2t ¥Z=Ct OO 223 uE2 OOl ZEE %= 'HSH/| 2/l
HAYES EQE o ERD = 7HEH HOJH 22 =2 AIME HjojE ZEO| ot
EtO[Ct HE A|AEES CIXQ SiLt7t= o et 22 RESS AH85HY
AAEO| QR St FEE 7|=SCE7t HIOIH 0| A0 XMZEE|00F &
YHEO| EtR(type)0l FARAZL A48 LIZ 4 UCE E3| 27 At THA0N
ZOIC OfF EOQl @B ClAIAEY Y0| &= £&)2 282X E 7|le¢
M, oojef 22 HIAHO| AEE 5= UCL AHEE BS(terms)dt 15149
A E Holstn 2R/ YO|Ct) HIO|EH|o[A0 7|dst HE
A28 (information system)2 C|XQISHAA} St= B0 LSO 7tM=(=2g|
A EA) 7HE oy 2E2 =2(F oy ez WE FEch =2(F HolH
DE2 2 o 2 Z2 Ao|Ch F0|0 =2|H Hoje 2E2 =2 24
THAOIM =2|1F CIAtel 23 = ChA| ¥ ElCh B Ole 22 EHAE 2F

=318 "2 EA"2tn LZE7| = ook

Example)

afldb Entity-Relationship diagram (condensed)

home

méta

worsion [smallini, null]

season_lypa |season_phasa, nul] L1

[ | ioam
saason_year |usmallinl, n
)’W. tearm_id |varchar, nol il
wock [usmallind, null] player
ity |varchar, nol null]
0NN p
player_id [varchar, not null] ‘ , [mame archar, et ]
game 0N full_name [varchar, null] 0N i n

geis i [gamesd, not nul] drive team [varchar, nol rul]
star_iime |utelime, not d [gamaid, not m lion [player
- uwllal 1o - f:' d[fnd\'m ;-.]w et play By

[ In‘nﬂ:ﬂu . “:_H\d wl i - | stalus [player_stalus, not null o [ e vl

yer| il ' L ‘m ) diive id |usmallint, not ni]
season_lypo [suason_phase, not nul] | | o | stat_timo [game_time, not nul] | | W o Bl vl
finished [boolean, not nul] end field [field_pos, null] -

: : pla playeyr_id|varchar, ol null]
hame_ieam [varchar, not nul] end_ime [game_time, nol null] Y N
- 1 - R oam |varchar, nol null

home_score [usmallin, nol nul] pos_team [varchar, nol null gsis_id [gamaid, nol rull] =
away_team [varchar, nol nul] pos._fime [pos_period, null] o | civeid [usmaliind, nol nul] | |
away_score [usmalint, nat ] play_id [usmallint, riot rl]

I 1 4. v | time Jgame_fime, not nul
pos_laam |varchar, nol null]
yareling [k _pos, null
clown [smalind, rll]

yards to_go [smallnt, ndl] | o x

18
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UML H7|H

31 22
FElA= Usecase 2F 271 M X2t 24 BA Al 71 2%t 240|C}
Notation: At4™ 3 8222 LIF0f Safx &, e WAz ®I[o
22 o]
- HERY
=Y (ut2to| & E.ot2t0| e EY):2| EHEFY
Attribute : ZK|2| EHS HA|SHC}
— &4 O|& EtY (O : name : String)
Operation : 24K 7} +=&dt= MH|A
— Operation F(It2t0[E) : return type (Ol : getNamed(id : String) : String)
Public(+), protected(#), private(-) IH7| 7|5 — O}O|23} =2 visibility
PrivateCar
# velocity
# wheelNum
- carName
+ privateCar()
+ speedup()
+ speedDown()
+ stop()
32 QIETHO|A

S AT 20| XSSt
OIE{H| 0| A= Body, &

=
Notation : Ol0|Z& Z2 i

8 % O

- Interf

nerrace

r

= 0Fo| 2
A - SEfA Q| instance

<<|nterface=>
Newlnterface

I

= o =

ogl

El
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34

Generalization(2Et3}

Realization(& &=
Dependency(2| &)

Association(®2h

Directed Assodjation(Z! 7 ¢12h .

Aggregation(H 2, A A Eh B
Composition(2d, =2 ¢ £h -

Generalization(& Et3h

=
Generalization 2

Ct. 0{7|M Generalization 0|2t AE

Z221AZ Generalize l= AS Yot

HoZajagt RHAl

A 7HO| Inheritance(& %)
S A7 =7 E0 ME
grofel /E2 #+H

BAHE LHEFH
LS O

SgA2 ME SgA

2 Specialize(®H=}) ot= AO|Lt. &2 71 2o EE 8 HMES ALE
StH A=t stof 2= 8 MMEE FIb ShAL R0 Mt HMEE
overriding(2H{2t0| )3t T7Z2| oiCt #H FHA7F = S22 F20

CIET O] 20 HIME it Z0] F HAMEE HHEAl W20 3t 73}

Ofof ottt
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3.5

. 1 J
class Generalization ~

User

- id :String
- password :String

+ login() :void

3 public class User {

4

5 private String id;

6

7 private String password;
8

9 /Qf

10 * 2790l

11 */

12 public void login() {
13 // B ALY 2209
14

15 3

5 public class Customer extends User {

7 @Ooverride
8 public void login() {
9 // Customers| 2190!..
10 }
11}
A 5 public class Admin extends User {
Customer Admin 6
7 @Override
+ login() :void + login() :void 8 public void login() {
9 // #elXxe] =281, ,
10
11 }

iI o -+ AT =X [
flet 20| #7|82 22 AO|of ddE FZEotD I S Fof| B[O A=
. L o = o P-4 .

Mo LIERH D XHO|AME extends 7|HEE AHESIO &S FoHLY

Realization

s22 79 st g Ty

A= 2d

2 interface 2 HA|, #olot

As HMEE

QHE0|E ot 2 7

class Realization /

class Realization /

«interfacen
CheckLogic
CheckLogi
+ isTiue() :boolean o
|
I
DateCheckLogic DateCheckLogic

+ isTrue() :boolean + isTrue() :boolean

public interface Checklogic {

J**

* HAZAE L850 true/falseS
* @return

X/

public boolean isTrue();

_'._‘ J.
rm

=
p—

W 00 ~— Gy LN = WM = [ w0 oo - oy un = W Mo

public class DateCheckLogic implements ChecklLogic {

@0verride
public hoolean isTrue() {
/] M 2HE J22E »

return true;

——
ook

—_
fa—

Realization &
Xz mo|stn
2l A ALO|Q| Realize &A=

LIEFLH= E7|®2 2 7HX|7F UCE A #Hij= QIHLO|AE SefA
AHM 2 EFY <interface>Z F7tstCh 2|1
Mot QIELOlA Zo| HIO/U=

I+ #Ri= AHHOAE ez HIISHL QIHE|0[AS

ClEIo|&ot 2

a2 QI o|ALt F2fA AMO|Q] A= Moz AZTICL AHIME= 2|2t

20| implements 7|?{E& AE310] AHL|O|AE Foiott

21
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3.6 Dependency(2|&)

Dependency = 22 CHO[O]1O|AM IO = XY Q0| AFEEl= ZAEAM,
offd SefA7t e A8 EXdhs AS o

2
3 public class User {

class Dependency "

public Schedule crateSchedule() {
/1 2R 48 4 2

return new Schedale() i

User

public void useSchedule(Schedule schedule) {

V

5

6

7
[ 8 '}
| 9

0

1

2

/1 AHE WHH+2 20t A2
// use schedule...
Schedule 13 Schedule schedule2014 = schedule.getScheduleByYear(2014);
14 }
15}

=2
=
rE
>
HU
el
o
N
=
M
n
rr
Pt}
on 4
njo
g ox
Ot
=2
el
ol
i~
1o
i)
2
vl
I
=0}
Rl
Ot

class Dependency /

User [ — — — — — — =>| Schedule
«create»

User [ — — — — — — =>f{ Schedule
«local»

User | — —— — — — =>f{ Schedule
«parameter»

F7E 2ot Z0| AHY R EIY2E O3t FX 9| Dependency 21X o0& &
k=1 x

5| HAl & == U=0 Dependency O =% E= FE7 52 42 AEE

3.7  Association(®2h, Directed Association(ZX& &h

22



Z2jA CIO|O{ 10| A 2| Association & HE LCIE ZiK| ol AXE JHK|= TWEE
o|OjstCt, otz ZeiA CHo|o a2 & 7HK] HEHQ| Association 2 LIEFLH QU

ct.

class Association/

User User User

- addresses :List<Address> [*]
-addresses\|/*

Address Address

1 import java.util.List;

2

3

4 public class User {

5 private List<Address> addresses;

S oHt™ Ol Association 2E EHX| MM SiLtE SAE o
A CtO|OJ1Z2 Directed Association 22 Z2{AE MM

4 M 20| StAEE FII8IC Association 1t Directed Association
| £ SHAEIF 9|0SH= navigability(B2Fd) QI O|Z0f et Hxst= F

o EBx Yote B2 FE HCh FHE CHO|O{ 12 User OA Address B2 E
t 2 User 7 Address & EZ5t= AS 2|0[2tC}E Navigability 7t

Association 2 HA|Z|X| A2 Z{OZ User 7 Address & #=xg
= Ot & =& Aes AS 2O|sHo)

)2 LIEtLHD Address 7t User 2
a

>
o
o
o
(%]
wn
N
C
wv
®
il
k¥
P
ot
4>
n
=
Ir
MmN
[>

0%

H ¥0| = -address = roleName(
OlM ExE Of ofF A |E o|ojotCt. M| #Rj2| Ctolof
T Hmjel Ciojoj12id} H bR UX|H CHE HERQ £
o=z LtEHH Z0|C} 07| 2= HEb Z0| roleName & E& {29
O ElCt &4 ®H7|E0| & W Sa2iA Ctojoj 13y =5 CHE F2 o2 7
Ao Ciet Container(ZAEIO|H)7t List 2h= AVMA| e{F1 QUL

A

mjo
N
Ral
[l
mu 2 18 T
rir e
e H
N N o o o
1o 0@ Z rlo

—_
==
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3.8

3.9

. T
class Assocication Class /

class Assocication Class /

-addresses Addreat
I User

1 aListy 7
List

User

addresses | Address

Aggregation(& g, Agdiah

Aggregation & Shared Aggregation O|2fX1E 3t Composition(Composite
Aggregation)2t B Association HAHE & O SoA LiEtH Aoz

whole(T M2t park(F2)2| #AE LIEFHCE Association 2 Z&0|2t= 2|0IE

=
LHZStD JAX| 2&X|TF Aggregation 2 THO|2tE 20| ZHX[1 RALCH

class Aggregation / class Aggregation /
-addresses

User User
S | Address

* *

-add
2 resses‘ Address

1 import java.util.Llist;

2

3

4 public class User {

5 private List<Address> addresses;

6}

5
HI|H2 2|2t 20| whole 1f part & 222 AZ = whole Z0f HIO{QU= Ct
O|ot=EE ®7| L} Part ROl SHHEE FASIHE =0 FASHK] @Otz

H o1 7|

EICt Aggregation 2| CHO|OF2E7t 0|0| navigability 2| WeFE HE3SHLD
=0|Ct, O8H ZEE EAH 20M EUAE Association 2 Q
Association 1} Aggregation & TE0|2t= 7HEE QI Xol=
O] Xto|& T&317| YSCt.

Composition(gfd =¢tdah
Composition(F== Composite Aggregation)= Aggregation It H|==38tAH whole(™
H)et part(F&) e TAE LIEFHX|TE JHEE 22 Aggregation ECH O Zot

etg olojsict,

24



class Composition ~

User | —>{ Address

Composition 2| E7|% Edt 2|

s

0| Aggregation 1} H|Z=8}X| 2t C}O|OHZ E 9
7t *eI™ UActs Fo Ch2

4 UMLZ &3 JAVA Design Pattern
41  MVC Pattern

411

4.1.2

MVC TjEolZt ?

A EZ2|AH0|ME A Model, View, Controller 2| Ml ¥¥oz FEST Y
7to| A= E a3t of VLo FxRF m{HO|CH FE, @ OfE2(AH 0[M0
M AFEEID Bt O{E2|AO|MOIME E2| AFEEICEH

MVC THEO| b F28 BE F ofts A8Xtol AIEHOARSE HX
U~ 2Xg 22/sto] o{F2A0lMe] AlZY 24l 1 OB M
HEUA 252 M2 9% 90| &4 18 4 s ofZaAoMg ¢

r=
met mn rir

4 9UCHs ZoICk olof Tfel, CiXto|L{e} HHEXFSO| 2txte] Foiof F
& A =Rk

MVC OIA BE ofBa|o|Mel HE(EOE)E LIEHHD! View
MAA YSST 22 ASK EHO|A A LD HE
=y

oft

|'|jH'|j rir
i
rir
)

f
O|E{2t HIZ=LIA ZX AfO|2] 42855 e

o= U

rot

MVC DjEHQo| #&
1) Model
9l |5

query)Ofl CHSH MEH

2) View
MVC O|M 2E2 o2 7He| F(View)E 7tE == ULt View = ZZO|A|
Eol(query)E ot RHZRE 7S 7IMQA AEXO|A EOFL}
3) Controller
View O|A Z0{2 Input & Model O ME35t1 Model O|A X2t AL}
£ View O ®EHA|AH =Lt
25




413 MVC I{EHE 0|8% S20|E QFE &N
| 0 # 222NN 2F wController

5 S8
A :
View Application : Data Source
Server v
Model
29 Server

4.2  Proxy Pattern
421 Proxy IjEO|2t?

1) CHE Axel dg2 tjust7| I5te, MHIAE AFESt= 222 (Client)
oF MA MHIAE HM&Sts ZaA(Service) ALOJOA MH[A HEE Cf
Mst= MH|AE MSSh= CHE2|X} (ServiceProxy) Seia g2 $HCh

2) MH|A(Service) @ AH|A  Ci2|RKServiceProxy)= SYst QIE I 0| A
(ServicelF)E AtB&te =z, AN 2= AMH|A Cf2|XHServiceProxy)E AHESH
X2 MHIAE AESE 222 (Client)2 302 MK MH|A(Service)S

A St AXMEH EOELL (Proxy E 88 MY =2&)
3) FE SXAHLE ABEJ|ECHE, CHE IfEHOAM 8510 At8E|l= If
Eo|ct.
422 Proxy EHO| #=x
Proxy i H2| 72 Abstract Class ! Interface 25 AR 7}S5tEL
TR A2 MH[AQF MH|A EEAIZE 22 QAHWO|AE ZHK|L H25HOf
S

AbstractServoce < <interface>>
ServicelF
+dolt()
ServiceProxy Service ServiceProxy Service
+doIt() +doIt() +doIt() +dolIt()

26



43

Client

2

Proxy

o e o e

)
1
|
i
|
Hello l Server <i
Client Pow [:/j
: Hello
i
l
I
/]

o e e e e e e i,

Factory Method
43.1 Factory Method D& O|2t?
1) Factory Method &2 FO{Zl ¢

st EdlAas T ofLiel QAH

= HtehotC)

2) 23 Eths L2 552 FE(parent) A &5 HAE
=2 7H3 AR 22 o2 HQ(task)2 +ASHH CHE S/l HlO]
B0 XHg} =0 RALt.

3) oYt ME SAE 9K 2 2o 2A S LA Y

GELL
4.3.2 Factory Method O{f& +X
1) A Saiaet o2 FH S0 M Y9 fI¥cts Fo 21
Z0| HSgtct.
2) T 227t A 22 ddS FESH| IBiA

B O[A2 FHE[O{OF ThCt

27
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Fo 2> Factory 4 Z2jA

~ < b

Product Creator

+FactoryMethod()

T T

ConcreteProduct _creates ConcreteCreator

+FactoryMethod()
Ak 1r
2H ArEE A Factory S2f £

- E

44  Abstract Factory
441 Abstract Factory IjEl0|2t?

4472

1)
2)

Factory Method Il HELCH EH &2 T2t CHAO|CE

Abstract Factory 02 el A& &9 StHE =528 Z= Factory A

M2t & 4 Uch

Crel #8924 E2 Ao e & 448 I RESICL F, M2 O
£ AMSS otLtel HEZ(oA dg S B2t 23 FCh

otLiel ¢ S0 ANC] ddS XMalotn, Chyst 429 HHME
StLiol #ez dd Ads AN HRI2 Fectol d4dS siof & I &
g¢h oLt

Abstract Factory IfE =&

1)

2)

Ctdol METS AF8dts A|lAED ME HE ddi #HE g2 =
=X O|LCt.
20| EE AbstractFactory & ol StLt 0|49 HESZ O|F0Z
HE2T2 A8 =Lt
Abstract Factory QIE{H|O|AE [MEE ZF2fA(Concrete Factory)2| Q1A
EHA = BEA| HE(Product)at E7H AHESICEH
S20|HEE FHEQ XNFof CHsl X ZotCh

12 A =2d 7tsoiorstH, F=7t8e ME R MELl F7h/4

a = O
M= ofztel 3E 82T JHsSitt

28



7|2 S22 Crojoj 13

AbstractFactory ConcreteFactory
+CreateProductA() < +CreateProductA() ™7
+CreateProductB() +CreateProductB() s

Client '8
ProductA mey &

AbstractProduct :

ProductB -~

.

45  Object Pool(Singleton)
451 Singleton I§E0O|2t?
1) otLtel E20M 2% StLtol AAEAR MY K=E 25| 25

o o
2) o, 22 2F0AM F7= ANel AAHAS YESHA| RO o=

doES AESL)

3) ofLtel Eaia @ 2F oiLtel AAHATS JhX| D A ASED QAAAEA
£ HMolst= T otLtel HyTS MSotax o U FESHCE
= A[LEROAM 2F SiLto| =R BE(AE JHTECHAL =2 dtLto

Singleton

-instance

-Singleton()
+Getinstance()

452 Object Pool IfE0|2t?

WHT AHTH R AIZI0] 22 ZEAL YyE 4 o

A0 HHE ZAM ZH|(ArrayList, Vector.)O| EO0{E1 MAE &
AT E He|shot.

0l) Thread pool , DB Connection pool
29



Servlet Busnsss Logic DataSource

210 i .‘ A i
BerGoanectn) > agquirsObject

" Connection @ =

Connecton

chosel)
» releaseObject

RHTHDD

46 Observer Pattern
4.6.1 Observer IjEIO|Zt?
ot HxQ| HEfZF HFHT 1 X0 2|ESH= CHE NSty A0 7t

Aso2 80| HAEE HA o2 AL|CHOne-to-Many)2| 2IZH S H9|

One Subject To Many Observers

Subject F . ; Observer/
Listener

Observer/
Listener

Observer/
Listener

20 20| Subject O EEZL AAEH Subject Of S E 2= Observer
O|A HIO|E{E T &SHCE Observer THEIOIA AMENE XMESID X|Hisl= A
FH 2K (Subject)O| B2 HEHE #E X Sttt Jo ™ =)

30



4.6.2

7|tkel=

= AH Ato] 2]
FHet XMt M2 d2HES o7 SHXITH MZ0| Cisf & Z2ECE

AL
0]

Subject

HE olojeict. mEt MEL HAlQ)

|.

7ts ottt

Observer IjE19| X

&5 HAag ek g1, Subject

2Ig0l2tE

Ho[Ho E2ots A HOp & o ZEeh AKX IR

kel

' Observer =

Aol XM M= A=Y OO
Ed0| A=H o3 F=E o

= A
Dn_I'ET

ne

[ Qm ol

rr rlo

Il

<
=

Rl
T
i

FItSIEHELE Subject & T
M2 SEXCZ IfALE0]

1) Subject Z4X| — CIO|E{7} HF™ Observer X SHH ™ E, Observer 7}
2 Ao 55 X MA

2) Observer 21X — FH|2| G|O[E{7} HFRH A4l

o
egs d8 &

gjo

Subject
<>t+observerCollection

Observer

+notify()

+registerObserver(observer)
+unregisterObserver(observer)
+notifyObservers()

notifyObservers()
for observer in observerCollection
call observer.notify()

ConcreteObserverA

ConcreteObserverB

+notify()

+notify()
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5

UML Modeling Tools

5.1

5.2

53

HET
HAESH= HEE2| UML Modeling(32 Design &2 CASE) Tool 2| 5582 List
of UML tools H|O|X|Of A =Qlgt 4= QUCt MEF2| 7IAEE F50| 2 X A=

H|O|X[ = RULCH.

M=

o

[of 274st HOIX|SS H1otol HIMK| XY &8 =755 &0EH Ot
2 Zc

a
> o
22 Yz FYolz 4 Y2 A

oo 4o 0x

IBM RSA(Rational Software Modeler/Architect)

Together Architect / Designer / Developer (Borland)

MagicDraw(No Magic)

Visual Paradigm for UML(Visual Paradigm)

EA(Enterprise Architect)

Power Designer

Visio
AMECZ = W 7bY tEFQ 0|0 uML E2| CHEARRIYD & &= U= MF
O] Rational At ROSE 2IH|, IBM 22 HO{7}HA 7|& ROSE 2f &7H RSA(Rational

Software Architect)2t= O|EC 2 HHMZ Hsotd QUL

Open Source &
&8 MEZ=1 2l Open Source HE{S| UML =75k EO| =0 tHEHQ
A=2 Chaar 2o

- StarUML

- ArgoUML

- JUDE / Community
- TOPCASED-UML2(TOPCASED Modeling Framework Open Source
Project)
- MDT-UML2Tools
Ol 2oz 7HZ=F9l Eclipse, NetBeans & I8t plug-in HEHZ HBE&
UML 50| B0| e, 7ol #4& HMZJS0 HlsiM= i FF5HK|g

StarUML It 8l LEAAZAM HUH 2 yML 2R S X5t =72 o

=LY,

32



54 UML Tool =7t2| H|m&EM
IBM Rational ROSE
DY =79 EFY

- RUP,UP HHZE NME

- SODAE S5t At

Ik
Mo

st 7ls HS

Borland Together Architect

- DN VRS SA0 X[

- ZE3% Reverse Engineering

StarUML (Open Source)

- QEAAAOE 2D ME NE F=FEQ J|ls8 ER
- UML Profile 7|8t mEal X|&l

. -
. DYy BUE

A

/o

H

it
OH

Enterprise Architect

xFYol RYY £

- ZE% €Y 7ls M3S
- 23 oiYs DBYEHER &

Microsoft Visio

- HEXNQl Diagram &4 &3

m

2ot Diagram % 7|s

[t2tA Rational ROSE 2| A< RUP/UP 7|dto| T W22 MEst= FLHH

729 ZZME, Together Architect | 7S Reverse Engineering 2 H= &8%

T e ZENE, starUML o B2 80| ot 2EAAS S8t uxt otH, &

5Fo 2EE 20| ERtt TEME Enterprise Architect 2| 2% 22 &

ol e A o MEHAYVL FQ% EZEHME Visio 2 42 HEZHQ
z of Z2MEQ| Z&SIH St
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55

StarUML O 2t?

StartUML 2 Win32 23 Z0|M W20 {AHSHD, =Y 7tsotH, 7o 7|s

ZHA A 3, AtaE A 08 7Hse UML / MDA E23ES W

EMEO|CL StarUML ZZHMEQO| ZX2 Rational rose 22 &€ UML =72
g 7

E
got UM 2ZEQ|0 REE =7 8 SHEFS JiEsh= AO|L.

[E mjo

o

UML 2.0: UML A& OMG Off ojsff 22| EE&s =i (&2l & 7HAD). 22, uML
2.0 HHL} StarUML = UML 2.0 2 X|&3tH %[4 uML BEEZ X|ltCh

MDA (Model demand Architecture) : MDA = OMG 0] 23] E¢ = M2 7|=
O|Ct. MDA 29| ZEZ g7| fdiN A2ZEQ0 RHE =4 & AHEXE Hol

]

LS

U42 X USOF BTE StarUML S MDA S KISHEE 47 SO
E|

[

S22 O8N B2 AEAE0| AZESQI0 REEY =0 § B2 YsS

2R= ottf 2ds SFY| {8, & 8o & 232 EHFS 7HHOF SHLf

AtEO] HRH =2 202 F33Q EEs WEY 5+ UA=EF StarUML 2 ZHE
s

AFEE A HE2 AZEQY JHEOAM Tt 23 EXO|C StarUML 2 HiHE

Ozt 7|2 =%, CHO|O{O® 7R S8 FHSIFC StarUML 2 CiE& Eulo

2 HYE|QCH £ StarUML 2 Ct=0f ZZHEOICt EF T2 2 ¢10{0f
N

20 X YL M OfF Z2IAHY AL StarUML & ZHets o A
g8 + 9uct.
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