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Nested Class

+» Nested Class

v BEZ 2L

v GUIS OIHIE X2IE

® |nstance inner class: instance variable

® nested (static inner) class: class variable
® |ocal class : local variable

® anonymous inner class



Nested Class

s Instance inner class
v ZA2 WHEN ZHAE AN LHE A2 UIAEHAS MHGHA AL
v g4
class Outer{
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HAE

class Inner{
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}
}

v Z2eA MAN X
— Quter.class
— Quter$Inner.class



Nested Class

*+ |nstance inner class
v Outer2 HMEWAM Innerl BH==L
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Outer ou=new Outer();
Outer.Inner in=ou.new Inner();



Nested Class

s Instance inner class Problems @ Javadoc [0, Declaration B Console 3
v 2= 8d - OUter'java <terminated> Outer [Java Application] C:*Program Filesw?a
public class Outer { igngj:fﬁm
private int a; B E
Inner2 MM E
public Outer() { 19 2f:0

System.out.printin("Quter2| A4 A& Xt");

}

public void test() {
System.out.printin("tests &");
}



Nested Class

% |nstance inner class
v SiA A - Quter.java

public class Inner {

private int b;

public Inner() {
System.out.printin("Inner A & Xt");
/] AF2 Jts: Inner2ciA 2HOAl Outer® HH = HIZ AlE Jis
System.out.printin("a:" + a);
test();

}

public void method() {
System.out.printin("Inner2 HIAE");
System.out.printin("b:" + b);

}

}

public static void main(String args[]) {
Outer ou = new Outer(); // 21 : Outer2l M A X}
// ou.method(); //Innere HIAEZE HiZz &2 =0
Outer.Inner in = ou.new Inner(); // 23 : Inner 24 & A}
in.method(); // 21 : InnerQ HIAZ0



Nested Class

«» static inner class
v E 22 A E static t”#xﬁ% Al

v WX 2202 o0 static ®HS ZEAIHOF 81 HU o2 22HAQ static HHS WA WE
A ABSIE 94$01| NE

v 2Bk L A0 = static HHE ZSAIZ = 8l S
class Outer{

OtO

B
HAME
static class Inner {
B
HAME
}
}
v Z2AS EA0] static
v 92 22HAO QIAEA Q0| L 22HA QIAHA AN JIs
vV UE SHA0NME AR 220 SHE Y SO M static 2 2 AFZ0| Jts



Nested Class

«+ static inner class

v UWIE SHAE static H-XHE AIS Problems @ Javadoc () Declaration El Cansole 52
public class Staticlnner { K

int a; . . . .
oublic static class Inner {terminated Staticinner [Java Application] C:#Program File
{ gn 9l gt

static int g_n;

static {

a_n=1;

}

public void disp()

{

System.out.printin("g_n 2| 8" + g_n);

}
}
public static void main(String args|[])
{

[/2182 2eHAL QIAEA SAO|IE HE SeHAS OAEA MM JIs

Inner obj = new Inner();

obj.disp();
}



Nested Class

 Local Inner Class
v SHAE HANE WEH 8AHGHH NDSHLO HEHZE A=
class Outer{

H
HIAME {
class Local {
B~
HAE
}
}
}
— Quter.class

— Quter$1Llocal.class

v Local Inner Class= E &5t A= HMHES X
S 2ejAQ HH HELI HAE AIE JIs

v HIMES 2201 ELE sz 42
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Nested Class

< Local Inner Class 5. Problems @ Javadoc |&, Declaration
v" Locallnner.java
public class Locallnner { <terminated> Locallnner [Java Application
inta=100;//3H H= merber field a : 100
public void innerTest(int k){ final int c : 1000

int b =200;// XIY&H %
final int ¢ = k; //&Hz=
class Inner{
// Local LHE ZeHA = 2 2eHAS HH H29}
/] &4=S0F 20| Jls6ltCt.
public void getData(){
System.out.printin("member field a : "+a);
// System.out.printin("int b : "+b);
//Local WE2eA= XEHSE AIRE £ ASLICH
System.out.printin("final int c : "+c);//& 4= AI2
}
}

Inner i = new Inner();//HIMELHOI A Local LHE ZHA MM
i.getData();//M A&l referenceZ Edl HAE &=

10



Nested Class

% Local Inner Class
v' Locallnner.java

public static void main(String[] args) {
Locallnner outer = new Locallnner();
outer.innerTest(1000);//218 2 A 9 HH HAME &=

11



Nested Class

% Anonymous Class — 21 2 A

v ZHAZ2 0|2 Q0| QIABEAZ HIZ2 MAHA AR
vV QIAEAS MHGI= AIE0 22 LHIE2 2HolA AlS
v EX &=2H0|CF AlEZ6tE 2eHAD 2R A0 A=
v GUIRIER T2 Y, otE20|E) T2 229 O|H E Listener E2 0| HHE 0| =6H
N AIE0t=s 320 23S
v QOIEHOIAE 8ol AR WAEDN1IJH01H &CF AF2 Jls - Android Studio A= Xt
s 94
class Outer{
B4
HIAME {
new 22 A ()]
HAE
{1}
FOIAE;
}
— Quter.class

— Quter$1.class



Nested Class

% Anonymous Class - & 2ci£& Problems @ Javadoc [&, Declarati
v' Anonymouslinner.java
public class Anonymouslinner{ {terminated> Anonymousinner [Java &
interface TestInter{ data : 10000
int data = 10000;
public void printData();
}
public void test(){
new Testinter(){
public void printData()//0l &&= 2SS 24560
{ [/IVMO| EQ1DlsoltEE2 o=
Ct.
System.out.printin("data : "+data);
}
}.printData();
}

public static void main(String[] args){
new Anonymouslinner().test();
}

13



Nested Class

% WX I HO0IA
v SdiA UWEN HEOIA & Jbs

v SdiA WEN AEHBHOIAIN 8HEH staticC 2 2ol M 21 F QIAEA A 0| AHE
ts - ¢==20/=2] OIHE X2l AIHBO0IADE Ol A2 Ol 2HSHM US
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o ot 2HAZRH =HE HOIH 88
v' StaticShare.java

public class StaticShare {
[|2HAZEREH UHSHE BE QIAEADN 2
public static Strlng share;
[|2HAZEH IS A QIAEADE 202 A
public int each;

}



v 2ot SHAZRH =0 HOoIH 3%

=
v Main.java

public class Main {
public static void main(String[] args) {
StaticShare obj1 = new StaticShare();
StaticShare obj2 = new StaticShare();
obj1.share = "OtSGHMHI 2"
obj1.each = 100;

//share= static 0|22 obj10| HAES LE0| =&
System.out.printin(obj2.share);

//each= staticO| OtLIE2 2 XdlQ gt &=
System.out.printin(obj2.each);



»+ Singleton Pattern

v otLIS CIAEADE MMHel o~ Q= C|AHC! THE
v AAEH AN 2 EEOZ H2T=s A8 EEE B26t= 22 2 AL MH HEE A
Sct Z2NHAE B M =2 0l=
v Az g
o MHAXE private2Z SIS0 A 2R0A LABEA MES = UAEE &
® IIAO B2 O &l static HEE A
® static HJF nullO|H MAGHA 286t D OEX £Oo™H 1Y 2|8 ol= static HIAE
= AH A
= OO
v jdke 2eHA SOUHAM QUABA MM Al MEXIE SE0HA Z 10 static HIANEES 0|2oHA 2
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»+ Singleton Pattern

v Singleton.java

class OnlyOne {
static OnlyOne obj = null;
private OnlyOne(){

}
public static OnlyOne getinstance(){
if(obj==null)
obj = new OnlyOne();
return obj;
}

}

public class Singleton{
public static void main(String[] args) {
OnlyOne obj1 = OnlyOne.getinstance();
OnlyOne obj2 = OnlyOne.getinstance();

System.out.printin("obj12 sHAIZ=:" + obj1.hashCode());
System.out.printin("obj22l sHAIZ=:" + obj2.hashCode());

20
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v" EmbedClass.java

class EmbedClass{
private ContainClass parent;
private int y;

iz

L)

EmbedClass(ContainClass parent){
this.parent = parent;

}
public void setY(inty) {
this.y = v;
}
void disp() {
System.out.printin("£ 22| x AFZ31J]:" + parent.x);
parent.x = 20;
System.out.printin("y:" + y);
}

21
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v ContainClass.java

class ContainClass{

public int x;
public EmbedClass embed;
ContainClass(){
x=10;
}

void createEmbed() {
/JMETIE OB &Y

embed = new EmbedClass(this);
//setterg Ol&st ML
embed.setY(x);

}

void print() {
System.out.printin("Lt2l x AFZ3LD]:" + x);
}

void method() {
embed.disp();
}
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H|
v ContainClass.java
public class IncludeMain {

public static void main(String[] args) {
ContainClass obj = new ContainClass();
obj.print();
obj.createEmbed();
obj.print();
obj.method();

23



« Javadoc

v

v

<\

OHZ2IAHOIE & 2l0lEd el HE U= e E2 e %Oﬁ}]ﬂ =g O 0 2e ALt
HAMEN G &= =X LW HE T2 eI} & Ololiotl| OldsS
Javadoc2 AtHtS| SHALI HIMEN Jl=st =HAOCZ2E HTML €42 APl EAE M4
ol= &
JavadocO| & & £ AA DEY = a

St= A2 //OZ AMAEGID 0 &2 T2 /x'E Al&otsE BHH, Javadoc AL /x+

CUNES:
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Flﬂ
Py
N0

EH D (@param S)E OIZdlAl BIEF EEE DI=
Javadoc =42 MH O3 &2 0| &
o O A S22 IDEWA HAEN DIRA HAME RAXIAIIIH EECZ HAHES
JavadocO| EAIE D] 20l JHY = 20| &4
Javadoc =42 J|l=ol= E2 U=
e ZA: SeHAINHH He&ts =X (HOIHE 2t /UsS #2IX|, S4lS ot=AXl, Hd
el 2RSS 2ANA=XNE J=ot) HEOILE 2L SO EE2E D=
o ZLC: oY ZEJI 2elA LHUHA HIMst 20|10 = HIOIHE 26t A=XE D
=
e HAZE: HANES == Jl=ot] (™ Q=0 CHoll O = BiElgt= BHEIGI=Al, &£
=0dH 22 Helg & 210X E Dol &Moo= 020 Cist EHE D=

24



% Javadoc
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public class EmployeeService {

v ZE =4
[xx AR FHE 0| A AT 918 Dao */

private EmployeeDao employeeDao;

=

[*%
* A2 32 E S0 0IESHT
*/

public int updateEmployee(int employeeld, String employeeName) throws
SQLException {

25



s Javadoc =492 Ef]
v

v
v
v
v
v
v

@author: 2chALE WA= HEXE Jl=otH Wl @authorE JI=82=2M el Zd At
S UEZE =& US

@deprecated: HIXIT L HIXI2E Jtsd0l A= SHAUL 2=, HAE

@param: H+=8 2822 HAES 21+ & MU= EF0l tiet 2= Jl=

@return: HIA =2 BHEGL0I CHE €S D=

@since: H&E AL HIAEI dd=E HHES D=

@throws: 0|2l ScHA 2F HAMENA throwkl= G0 Ciet EHE D=

@version: H& S AL HAZES &M HES Jl=

26



% Javadoc =42 Ef]

v 2diA =4

/**

* N3 HEBO SE/HE/AMME Alote €2 28
* @author S. Tanimoto

* @version 2.1

* @since 1.0

*/

public class EmployeeService {

iy
&
| >

v BNE A
[*%

* AR B2 E 200l EsHCh
* @param employeeld S GI0IE H&2l AFRID
* @param employeeName O 0IE 2| AIH& 01S
* @return YOI0IESt A =
* @throws SQLException S HI0IE Al0 LF Ot Mt BL
*
/
public int updateEmployee(int employeeld, String employeeName) throws
SQLException {

27



[Project] — [Generate Javadoc] S 22

[ (O] Generate Javadoc
Javadoc Generation

/1, Javadoc generation may overwrite existing files

Javadoc command:
/Library/Java/JavaVirtualMachines/jdk1.8.0_181 .jdk/Contents/Home/bin/javadoc

Select types for which Javadoc will be generated:

v chap17_Lambda

> '[D'J chap2_DataType
> '[D‘J chap6
> =2 Test

Create Javadoc for members with visibility:

Private Package Protected
Public: Generate Javadoc for public classes and members.

© Use standard doclet

Configure...

© Public

Destination: /Users/munseokpark/Documents/data/Source/JavaApplication/chag

Use custom doclet
Doclet name:

Doclet class path:

@ Next > Cancel




% WindowsOllA 9124 2MEZ 2AMIF H=SHKX KX = 2 VM options Ul =t
—locale ko_KR —encoding UTF-8 —charset UTF-8 —docencoding UTF-8

[ NON ) Generate Javadoc

Javadoc Generation

@
Configure Javadoc arguments. J

| Overview:

VM options (prefixed with '-J', e.g. -J-Xmx180m for larger heap space):

Extra Javadoc options (path names with white spaces must be enclosed in quotes):

JRE source compatibility: |14

| Save the settings of this Javadoc export as an Ant script:
Ant Script:

| Open generated index file in browser

@ < Back Cancel
29



% HTML EHZ] AIES

v’ Javadoc =& 2 IDE Z =70 2o S22 ZUEH HAIZI XS Joe HEOOZ AlAIGH
A HTML EHOE AIE0tH 2EEHCZ = HE S ot HL SHMIIE NI E

v H So =&8ettHidE AIEE =5 UK HO0l AI=EotH Us EoE HADFEIIM HE
Jtes&& QI =20 HTML EH S| AFZ22 X A2 ot A0l £E2

vV <UW>S9JISE OUZ 22 MEE = A=l 0l B2 {@literal} £= {@code}S
AMESHH J|=3dtH ‘&It 2t ‘&gt;’2t2 JI=0tKl 20tE &l =0 {@literal}2 252 2& 0l
AEStD {@codet= ZEE JI=E I AIE

30



d<It =0 Oll= {@link} B

K/
0’0

Javadoc =4 CHOIA CHE AL HIAE
=NE=
v ZAAE FXol= &ER
{@link 2 AH}
{@link EmployeeService}
v IHale SeA HMEE #XoteE dR(Javadoc2 Jl=dt= 24 WOl Xdke = HA
ol U= BR)
{@link #HIA =Y (C14=2] EFL,
{@link #updateEmployee(int, String)}

v 02 229 HNEES BEGHs B2

{@link 2cHAH #HMNMEZ (=2 EHY, 2152 EF

{@link EmployeeService#update(Employee)}

>

rr

@]

ol=9| Ete), ...}

2, ..}
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SNAE A4E010 HAMES QHAO0|IEGt=E R AH SAL 8 &2 282 M=

A2 AZ2HE YHlote & OIDE #I SHA2| Javadoc =42 &H=2 JJHE AlE6t= A

0 e8H

{@inheritDoc}2 0|235tH AIH 22 A 2| Javadoc =410 22 & X

S XA = €= {@inheritDoc}2 Jl=ot= 220 et 212 SHUERE HAE &
MIDEX CHeF

@return {@inheritDoc} : @return =4 & JHBF D 20|
{@inheritDoc}: & 2efA 9 =M M JIIH D]
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UML




Language
O Z2dstE AlA(L]lo)= =+d

oo UNIFIED

E LANGUAGE f
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< UML
v AF=(Things)
°

CUE PHGE JIE EQ8 |12 AZ, CIOIH O CHUIA 2HHDF SIAE & A= T
MS

® X (Structural) AF2: AAEIC JHE N S2|H QAE BH

® 3 E(Behavioral) AF2: Al2t D S2H0 [HE RA SO SHIE EH

® IS (Grouping) AI2: R4S J82CZ SOHAM EE

® A (Annotation) AtZ: 2It& QI SHO|ILt HLEH S ES

v 2 (Relationship)

® At=21 AI2 AIO|2l A2 H 8 HE5te A

® Oi2t(Association) 2 200 Ol &2 AI20| A2 2B E N USS HESE

® & (Aggregation) ZtAH: StLIS AFZ20| CHE M20 ZEEH U= 2HE ESHE

® L& (Composition) ZH: & 2HQ S & SHz Lot AA=2l BsHE Zett=
AIZ20H &2 0IXls 2HE ES8E

[ %E@ngnerahzanon) 2 ot LSl A= 0| ELEFAFE OllEUSREE— O | 1| LA S0l

E Hye
® O = NE d&#2 Aol 224 2

(Dependency) 2tH: A2t 2tH 2F 20|
ol AZ20IH F&sS FT= B2 A2 S BHAHAAS K
>

® Al H 3H(Realization

2t
2E st & = U= EU#I% =



«» Diagram
v
v

A2 BHE SHO2 Talst 2
HN QUUNMNE F2 PEN GO0 IBS ARSI SH QLYW MNE F2 #2| 00l of
s AR
o IM DU AEXI 278 IS PEol=0l LRSS NH2S0 =N X2 E
sist 2

[
& 0N T
Jz
0
i
o

2XH L0 21 &: Class Diagram, Object Diagram, Component Diagram, Deployment
Diagram, Composite Structure Diagram, Package Diagram

sl CHOlO{ 1&8: Use Case Diagram, Sequence Diagram, Communication Diagram, State
Diagram, Activity Diagram, Interaction Overview Diagram, Timing Diagram
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Use Case Diagram

v Jls 2dEs 2
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<+ Use Case Diagram

=<realizes>>

. =5 O E
- =l

Trip

-~

> Reserve trip <<realizes>>

-
= R E_N
l S
—
-

Client =<realizes>> T -lli
£ | IR
-——> o

—-—

ReserveTrip

Cancel trip

Account

manager <<realizes>>

Consult order
status

Order
<<realizes>>
p.—y-—n--—h- 7
S - o =
<<realizes>> ~
-g-%'__'_,_-”- lnvoicing
Invoicing | | B
Cancel invoice -
officer -

T
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«» Activity Diagram
v D

= M

v

ol

AN
e
® o o 2t Ir

H&(Action): Ol & E2HE == Sl &Y &

OHE|H| El(Activity): & JHS| HH o=z 22lE

Y =(Node)
& AMZE S HMEAQOILE HEIHIEIDHAIE EE 2
¢ 5= LS MEHIE o2 EE SE0l &8
& TA(EG) Lo ZAM et Mo 58
¢ T L 0H B2 S50 otu=z
¢ I(Fork) =&: MEIHIEIS SE0] &2
& =02 (Join) L& 20 ST H HE|

® A3 HoI(Swim Lane): HEIHIEl =S &
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HI Mo
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ot

FE
o

4> 10
02t
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o
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i
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% Activity Diagram
ATM Withdrawal Activity Diagram

Customer ATMM Bank

Forget Pin Wrong

Pin
‘ Erter Pin
Processiong
Pin

Requset Armmount to
withdraw

Processing
Armount

Processing

Authorize
withdraw al

Authorize Card

withdraw al
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+»» Class Diagram

=d 2 HAE 2l SelA A0Sl 2HAHE 23
v UMLS OlE¢et 84 2EE o (HEHQI 0] 2L TGOl O
v 2L OIS 48 4
® =ciA(Class): 222l HHS0l Z= S 2LMHA0E (SH)S 28
__IJ.

& 2BHO = )2 & (Compartment) 22 LI+ A 2cHA2 018, &4, 2
diolds #I

& =4 (Attribute): 2eHA Q| AlEHLH HEE B
& 2230l & (Operation, Hah): 2eHAI 2= e 4= A= S20 2, &4=(0A

S, Method)etD & &

® TN &X2(Constraint): ZL0 LSS 20l CHEH MAZAH0ILE 2IHeOlE =3 & =
Of XIZoHOoF & A

® 2} (RelationShip)

€ Association(™2): otLISI 2 A DL T2 Z2HA A AIRE = B3R

& Aggregation(Z&h): CtE2 Z2eHA 0 Mot HMES HHB 20 AR5 =
AL

€ Composition(Z&): S IS Z2eHAI A2 CIE 2HAE AI205l= 2R

& Generalization(2Bta}): A= 2HH|

@ Dependency(QE): EX HAMEE S [H0F Y&2 8= 2 A4S 2|



+»» Class Diagram

Rectangle

- width: int
- height: int
f area: double

O AAIt JIXl= 2 EEE X

Q22H0oI&E/HAE
S8t HAE(get/set)= Met
HAESE Eas 2R

+ Rectangle(width: int, height: int)
+ distance(r: Rectangle) double

Student

name:String
4d:int
| in

2getiD(xint

+getNam e(): String

~getE mail Address(X String
+qetT otal Students(yint




Class Diagram

+»» Class Diagram

Rectangle
lity r ~[count] = default value | & g
3 - height: int

= / area: double
visibility: + public + Rectangle(width: int, height: int)
@l + distance(r: Rectangle) double
# protected

- private
~ package(CIZE) Student
i derived name:String
- . . 4d:int
O Underline static variable totalStudentsint
21 #getiD(xint
O IIdE =4 QS &1 COE s4du2 +getham e(): String
S H AHAE ~getE mail Address(x String
+et T otal Student int
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Class Diagram

+»» Class Diagram

SOl M/ AE

- Rectangle
y name(; - nclers) D return_type —idh et
- height: int
/ area: double
public + Rectangle(width: int, height: int)
+ distance(r: Rectangle) double

# protected

- private
~ package(CIZE) Student
O Underline static method hame:String

4d:int
dotal Stu =in

O LiZ2IHIE B+ (hame: type) FoctiD O

+getNam e(): String

| O MAXL 2IE EFYOI voide! BRE SOME sl sitaaacs i
t e ErTy type A2t +gqetT otalStudents(rint
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Class Diagram

+»» Class Diagram

O QIE{H 0]~ 2

~ 0 2l2kassociation): Al (usage) 2 (3 B7
I o9z
O & et(aggregation): HE 2 20 CIE 228 LYo =z
el S A0 2A8|I01H Sl &0t Bl0l=
il

O gtad(composition): Z &
E ZEME 5+ = Tt o
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Class Diagram

+»» Class Diagram

. 20
> H/BAES o 2o A0 SR
et oS

S =l

AM/A2 6 E st E
s M1 |

2M/E 6 E ottt e
S QIEH 0l £

do/8 6l e atats

«interface»
Shape

+ getArea() double
Zs

RectangularShape

- width: int
- height: int
Jarea double

# RectangularShape(width: int, height: int)
+ contains{p: Point): boolean
|+ getArea(): double

|

Rectangle
- X int
-y int

+ Rectangle( int, y: int, width: int, height: int)
+ contains(p: Point) boolean
+ distance(r: Rectangle) double
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s Class Diagram

—e— -

‘:A'/:‘,;.;

AR Y

n): O/E S22 A0 QIABIAT} TS 48

. CEE S (multiplicity)
. * o 0,1, or more

1 & HES| 14

2.4 20 WXl 424

3.. %> 300 0|4t

‘: 2. 0|5 - HAS 2 0|8
3. Y&Hd(navigability) - 22|29 Y&k, A Al0|] M2
2 EASHH 9% Y30l J2E SMEA S

48



Class Diagram

¥ Class Diagram

B OFE

1280] St S (id card) 8t JHPHE JHEICH

Student StudentID Card
-idcard >

Student

-idcard
-classlist <~

Class
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