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Objects and Classes

« Organize objects with similar properties (attributes and
behaviors) into classes: human, car, computer, phone,
window, circle, rectangle, triangle, bridge, skyscraper ...

Inheritance: find commonality among classes (not
objects) and create a base class that represents the

YHL

common interfaces and behavior

Common interface of Shape: T Shﬁipe A
— color
— line style and thickness .
. Circle Rectangle
— area but it is computed
differently in each derived class | Triangle

Program Structure




Reuse (Base or Derived?)

o Attribute (member data)

— If an attribute is shared by all derived classes, the attribute
should be declared in the base class. example: color, line style,
thickness.

— If an attribute is unigue to a class, it should be declared in this
derived class, example: radius for circle.

« Behavior (member function, method):

— If a method is available to all derived classes, such as getArea
and setLineStyle, it should be declared in the base class.

— If the method’s implementation is applicable to all derived
classes, it should be implemented in the base class.

— If the implementation is unique to each derived class, it should
be implemented in the derived classes.
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Generate Code from
UML Class Diagram



W NetBeans IDE 6.0
Edit

Build Run Profile  Mersioning Tools Window  Help

Miew Mawvigate Source Refactor

Wl Mew Project... Chrl+Shift+H 8 = . B S /AT T 5 ' . :
. s B . D@ T & @ bR/
ENEW File, .,
Open Project. .. Ctrl4+5hift+0
Open Recent Project b

Close Project

open .. Use Netbeans
ol  eto draw a UML class diagram

e t0 generate code.

-

Sek Main Project
Project Properties
Save

Save Bs...

B save al

Page Setup...
Prink...
Prink ko HTML. ..

Exit
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¥ New Project

[

Steps Choose Project

1. Choose Project Cateqories: Projects:

i w0 ) Java i Platform-Independent Model
..... i) web W 1=a-Flatform Madel

..... 23 Enterprise I% Reverse Engineered Java-Platform Maodel
..... 3 Mohiliey

..... I umML

..... i) Ruby

----- 1o CfC++

----- ) MetBeans Modules

1) Samples

Description:

Creates a platform-dependent modeling project in the system with emipty containers for v
model and elements, &s vou create and populate wour model, Java modeling (business) 1
are applied ko the model,

L)

&k Einish [ Cancel ][ Help ]
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W New Java-Platform Model

Steps Mame and Location =

1. Choose Project o

2. MName and Location Project Mame: | LIMLProjeckt1 |
Project Location: | C:iyunglutjava | [
Project Folder: | CrisvungluljavalUMLProject 1 |

Mext = Einish ][ Cancel ][ Help ]
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W UMLProject1 - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

D00 EEEmYA S XDEADE TE >B-B-

=& e
@ Maodel
Diagrams
Imported Elements

YHL Program Structure



W UMLProject1 - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

I TXYTTITE I LY-L Xl BY Mol woe

:Projects

E Diagrarm. ..

o CpenRequired Projects E Package...
I Close = Element...
Delete Delete ﬁ Cther ...

Find in ML Model. .
Replace in UML Model. ..

Generate Code, .,

Generate Model Report

Properties

YHL Program Structure



W New File

Steps

Create New Diagram

X

1.
Z.

Choose File Type
Create Mew Diagram

Diagram Type: ||~ Activity Diagram

1} Collaboration Diagram
E Component Diagram
E Deployrment Diagramm
5__5 Sequence Diagram
E State Diagram

% Ise Case Diagram

Diagrarn Marme: | Zlass Diagram 1

Marnespace: |Llr'-'1LPrn:-jecI:1 V|
Mexk = Finish H Cancel Help

YHL
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W NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

I TXITITE R LN DY o

:Projects

4 =

=i UMLProject1
@ Model
EI Diagrams
E Class Diagram 1
Imported Elermneants

Class Diagram 1 * =
g

R OF QS EESSHH

Unnamed

Attributes

Operations

|II|E]@ : Palette Ir =
100% @, @, §y & | Basic ~
=] Class
|-O Inkerface
E Package

L Callabaration Lifelin
[E:] Enumeration

[ Mode

Datatype

L] Artifact

#liased B
=] utility Class

% Ackor

& Generalization
-[= Implementation

+1 Mested Link
= Robustness

H_J Boundary Class
(&) Control Class
() Entity Class

=l Dependencies

_@_, Dependency

L

YHL
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W NetBeans IDE 6.0

File Edit

Miew Mawvigate Source Refactor

Build Run  Profile

Yersioning  Tools

Window  Help

I TXYT 5 XBEDE TBHPB G-
HOO0OEaEEmYE S KNODE: > ER 4614106 TME
:Projects E Class Diagram 1 * x] |II| E] @ :Palette e x
S e AOE QS E BB o @ Q | f 5P -
@ Model [ Class
5.5 i
EI adrams |-O Inkerface
- @[5 Class Diagram 1
-5 Imported Elements . " E—— \ £ Package
L cCollaboration Lifel
Unn:  Transform ] - -olaboration Hreln
: Compartment N [E:] Enumeration
Attribs
Reset Edges [ Mode
Opera .
Resize Elernent ko Contents Datatype
| Synchronize Elerment with Data ) Artifact
Hid ¥ =
I: i Aliased
Show b
Itility Class
Class b El b
Redefine Operations. .. /% FIEEEY
zenerate Dependency Diagram 4 Generalization
Apply Design Pattern... L= Implementation
Associate With.., 15 Nested Link
Select in Model CkrlShift+5 =| Robustness

Properties

H_J Boundary Class
(&) Control Class
() Entity Class

=l Dependencies

_@_, Dependency

L

YHL
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W Unnamed - Properties

Marmne F‘ersu:un| <:|
Aliss Unnamed

Wizibility public

Sterectypes

Tagged Yalues

Documentation

Constraints
Template Parameters

DOBDEID) S

Transient
Abstract
Leaf
Active

OO0OE

Hame 9

Close

YHL Program Structure



W NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

I TXYTITE I - LY B MoulE

:Projects il = E Class Diagram 1 * x] |II| E]@ :Palette e x
Eh%ﬁ UMLPraject1 ¥|@ & & & g ) = By oo v |G, G By f = Basic »
@ Model [ Class

EI Diagrams
E Class Diagram 1
w58 Imparted Elements " - |5 Package
L Callabaration Lifelin

|-O Inkerface

Person
Insert Attribute BlE+ShiFE+4, [E:] Enurneration
d Attributes Delete Attribute ] Hode
Operations Edit b Datat
. atakype
public Person( Transfarm b
=] Artifact
= . Camparkment b \LJ Artifec
Reset Edges dliased B
Resize Elernent bo Contents =] utility Class
Synchronize Elerment with Data % Ackar
Hid r & Generalization
Show [
-[= Implementation
Class b
Mested Link,
Redefine Cperations. .. -I;BRuhusl:ness

Generate Dependency Diagram |'O e ey s

Apply Design Patkern. .,

Cenerate Code. . @ Control Class

Assaciate With. ., () Entity Class

Select in Model Chrl4+Shift+5 =/ Dependencies

Properties m'_, Dependency
=i
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W Unnamed - Properties E]
1=l Aftribute
Matrie lastMarme <:|

Aligz Unnamed

£

Type skring
Yisibility privake
Default

Muttiplicity

£

Documentation

Sterectypes
Tagged Yalues

JEJEIE)

Final
Static:
Transient
Wolatile
Cliert Chanceability unrestricked w

O0OoOod

O

Primary Key
Constraints E]
Redefined

C++: string (lower case)
Java: String (upper case)

Both languages are case sensitive

| —1

YHL Program Structure

15



W NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

ITYTTTTY IFIPLY-LY N Y N0N

:Projects il = E Class Diagram 1 * x] |II| E]@ :Palette e x
E'""i' LIMLProjectl K|@ & aE & ) 5 By o0 v | @, G By = Basic ~
@ Model [ Class

EI Diagrams
: E Class Diagram 1
F-5E Tranerted Flemeants E Package

|-O Inkerface

L Collabar ation Lifelin
name of class > Person -
[E2] Enumeration
Attributes
private string lasthame [ mode
) Datatype
Operations
public Person( ) ]| Artifact
public string getlLastMame( ) e Aliased D
public void setlLastMame( string val ) =] Utility Class

% Ackor

& Generalization
-[= Implementation

+1 Mested Link
= Robustness

H_J Boundary Class
(&) Control Class
() Entity Class

=l Dependencies

_@_, Dependency

£

=1
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W NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

:Projects il = E Class Diagram 1 * x] |II| E]@ :Palette e x
= UMLProject] ?|@ & a & G fE 5 By oo v|@ @ Fy F | = Basic »~
@ Model =] Class

EI Diagrams

: Interface
|5 Class Diagram 1 fe

% Imported Elermneants [ Package
Person D Collabor ation Lifelin
[E2] Enumeration
Aftributes
att“ butes |:> private string lastName [ Hode
| private string firstName Datatype
. Operations L) Artifact
beh aviors public Person( ) & Aliased =
; | > | public string getlasthame( ) = utiity Class
(fu n Ctlo ns ' public void setlastMame( string val ) £ Actor
Opera’“ons) pubI!c strmg get.F|rstNamE|[ ]| & Generalization
public void setFirsthame( string val )
-[= Implementation

+1 Mested Link
= Robustness

H_J Boundary Class
(&) Control Class
() Entity Class

=l Dependencies

_@_} Dependency

=1
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W NetBeans IDE 6.0

File Edit

Miew Mawvigate Source Refactor

Build Run Profile  Mersioning Tools Window  Help

H OO el HE& T D - (D - X e

:Projects

4 =

=i UMLProject1
@ Model
El Diagrams
E‘l Class Diagram 1
% Imparted Elerments

Class Diagram 1 * =
g

L EE

: Palette e x

h|O& QS EES T o v

Q Qi & =

=| Basic

_
Person

Attributes
private string lastMame

private string firstName

Insert Operation

Ll Operat
public Person( )
public string getlLas Edit
public void setlastl Transform
Cormparkrient

public string getFirs

public void setFirsth Reset Edges

Resize Elerent to Cantents

[} W |
Hide

Shiow
Class

Apply Design Patkern. ..
Reverse Engineer Operation. ..
Assoriate with,.,

Select in Model

Properties

Synchronize Element with Daka

=] Class

|-O Inkerface

[ Package
L Callabaration Lifelin

[:E:] Enumer ation

[ Mode

Datatype

Alk+Shift+0 2] Artifact
A Aliased
[
, =] Utility Class
ack
. % ckor
ffl- Generalization

‘= Implementation

1 Mested Link
¥ - Robustness

» ) Boundary Class
¥ &) Control Class
) Entity Class

- Dependencies

E-'_} Dependency
Ctri4-shift+5 =

£

YHL
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W NetBeans IDE 6.0
File Edit

Miew Mawvigate Source Refactor Build Run Profile  Mersioning Tools Window  Help

DO0OO0EamElEmYd S XHAODC T & b 0-G-

:Projects 40 x| | [ Class Diagram 1 * x] |II| E]@  Palette I =
5----% UMLPraject K|@ & a & G fE 5 Hy F oo v|@ G §, & | = Basic ~
@ Model [ Class
EI Disarems |-O Interface
E Class Diagram 1
-5 Imported Elements - [ Package
Person D Collaboration Lifelin
[E:] Enumeration
Attributes
private string lasthame [ mode
1 private string firstName r Datatype

Ooerations Insert Cperation Ale+Shift+2 |kifact
public Person( ) Delste Operation iased N
Fat P IEilitse
T ility Class
Transform b
1 t
Compartment p

YHL

Program Structure

Reset Edges

Resize Element to Conkents
Synchronize Element with Data
Hide

ieneralization
mplementation

lested Link
b dbuskness

Shiow ¥ [oundary Class
Class P lontrol Class
Apply Design Pattern... nkity Class
Reverse Engineer Cperation. .. spendencies
fssociake With.., iependency

Select in Model

Properties

Ctrl+Shifk+5

£
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W Person - Properties

Marne Persan
Aligs Persan

Return Type public Personl )

Parameters public Personl )
Wigiility public
Documentation

Stereotypes

e < L)

Tagged Yalues
Abstract

Final

Static:

Mlative

Strict FP
Concurrency sequential w

OO0O0on

O

Gluery

Raized Exceptions
Constraints
Redefined

EJE)

Parameters 3

Close

Program Structure
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W Person - Parameters

Parameters: !
Mame: |
Type: l
Direction: ||r-
kind: optional
rLlkiplicity
Mowe Lp Movve Diown [ Mew Parameter. ., ] lJpdate -
£ I VAN | >

l-l—r [ o, “ Cancel ]

YHL Program Structure



YHL

W New Parameter [E

Mame: | Ir|

Type: Istring

0] 4 H Cancel ]

Program Structure
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W Person - Parameters

Parameters:
— |
Type: Ftrinq v|
Direction: |in v|
and: | ERE
Multiplicity
Lower Upper Collection Type [ Add Range ]
[ Remove Range ]
[ Move Up ][ Move Down ] [ Mew Parameter. .. ][ Update ][ Remove ]

[ Ok ][ Cancel J

YHL Program Structure
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YHL

W Person - Parameters

Parameters:

string In :I

[ Move Up

” Mave Dawn J

g |fn |
Type:  tring v
Direction: |in v|
and: | ERE

Multiplicity

Lower Upper Collection Type [ Add Range ]

[ Remove Range ]
[ Mew Parameter. .. ] [ Update ] [ Remove ]

[ Ok ][ Cancel J

Program Structure
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W NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

I TXTITITE LY -LY NN Y Mo

:Projects il = E Class Diagram 1 * x] |II| E]@ :Palette e x
= Upropc ROT QST E B S Hiow V| QB Fy| SR ~
@ Model [ Class

EI Diagrams
E Class Diagram 1
Imparted Elerments E Package

|-O Inkerface

Person D Collaboration Lifelin
[E2] Enumeration
Attributes
private string lasthame [ mode
private string firstName Databype
Operations LLﬂ Artifack
public Person( string In, string fn ) <:| Aliased B
=] utility Class

% Ackor

& Generalization
-[= Implementation

+1 Mested Link
= Robustness

H_J Boundary Class
(&) Control Class
() Entity Class

=l Dependencies

_@_, Dependency

£

=1
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W NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

HOO0EamEl@d S KXHODE T & D 0BG ekk

:Projects il = E Class Diagram 1 * x] |II| E]@ :Palette e x
= Upropa AOE QST E BT Hioe v|Q QR §| S8 2
@ Model =] Class
El Diagrarns o Tnterface
- @[5 Class Diagram 1
-5 Imported Elements = |5 Package
Person L Callabaration Lifelin
[E:] Enumeration
Attributes
private string lastMame [ mode
L )
private string firsthame r Datatype
Insert Operatio Ale+Shift+C
Cperations re— ||r| - Mkl tiact
n( string In, Delete Operation liased =,
Edit ] —_—
T ility Class
" Transform ]
L
Campartrent ] o
Reset Edges eneralization
Resize Element to Conkents nplementation
Synchronize Element with Data ested Link
Hide b ibustness
Show ¢ oundary Class
Class ¥ ontrol Class
Apply Design Patkern. .. ity Class
Reverse Engineer Operation. .. :pendencies
Associabe With, ., ependsncy
Select in Madel Chrl+-Shift+5 L
Properties @
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W NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

I TXTITITE LY -LY NN Y Mo

:Projects il = E Class Diagram 1 * x] |II| E]@ :Palette e x
= Upropc ROT QST E B S Hiow V| QB Fy| SR ~
@ Model [ Class

EI Diagrams
E Class Diagram 1
Imparted Elerments E Package

|-O Inkerface

Person D Collaboration Lifelin
[E2] Enumeration
Attributes
private string lasthame [ mode
private string firstName Databype
Operations L] Artifact
public Person( string In, string fn ) Aliased D
public vaid print( ) <:| = utiity Class

% Ackor

& Generalization
-[= Implementation

+1 Mested Link
= Robustness

H_J Boundary Class
(&) Control Class
() Entity Class

=l Dependencies

_@_, Dependency

£

=1
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W NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

DO0O0amElEYd S KXPAODC T & D B-OG- Mo

:Projects il = E Class Diagram 1 * x] |II| E] @ :Palette e x
T et (MO @ A @@ EE S Ewe v|Q QE W W | |8 ~
@ Model ~ | |[E Class
EI Diagrams 0 |-O Interface
E Class Diag Person
w55 Imparted Elem |5 Package
Attributes

. . L Callabaration Lifelin
private String lastMame

I ] [E] E ki
private String firstName nurmeration

[ Mode
Operations

public Persan( String In, String fn ) LeERe

public void print({ ) ]| Artifact
#liased B
=] utility Class
% Ackor

Student

& Generalization

Attributes -[= Implementation
private String school
private String major D) Nested Link
I=| Robustness
Operations H_J Boundary Class

public Student( String In, String fn, String sch, String maj )

Contral Cl
public void print( ) € Control class

() Entity Class

=l Dependencies

_@_} Dependency

=1
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W NetBeans IDE 6.0

File Edit

Wiews Mawvigate Source Refactor

Buld Rum  Profile

Versioning  Tools

= W W B EI"'_ﬁ IEI EI ﬂl | % % I__ \'_,_—I

:Projects 4l =

=i UMLProjectl
1%' Madel
EIIE' Diagranis
E Class Diag
% Irnported Elem

base / derived

4 | >

| & Class Diagram 1 x]

Window  Help

T8 D -G s

L v |[=][O] [ palette I»

h|OQ@ @ ¢ E S S o

Person

Aftributes
private String lastMame

private String firstMame

Operations

public Person( String In, String fn )
public void print( )

classes [ t

@ & By B R %

public void print( )

Student
Attributes
private String schoal
u| private String major
Operations

public Student( String In, String fn, String sch, String maj )

|

[%

=| Basic

=] Class

HO Interface

(=) Package

;l Collabor ation Lifelin
[E:] Enurmeration

E Mode

Cakatype

L) Artifact

hliased

=] Utility Class

% &ckor

5;1'- aeneralization < ]

[ Implementation
+1 Nested Link

=l Robustness
H_) Boundary Class

(&) Cortrol Class
Q Entity Class

=l Dependencies

_@_} Dependency

=i

£

Student saved.

YHL
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Generate Java Code
from Class Diagram



W UMLProject1 - NetBeans IDE 6.0
Edit

Miew Mawvigate Source Refactor Build Run Profile  Mersioning Tools Window  Help

B tew Project... Ckl-+Shift+ IJ ul_lu % Oy |_L ,JJ ':ﬁ* % |> - @ » : [SER:

T Mew File. .. Chrl+ i
1| b :
Open Proect. .. Cltshftro | X 0 I[E(E]) palette el
== 1 .S
Open Recent Project y B Q) B & By B oo v| @& Q By By T Y G | | Basic —
Cl
Close "UMLProject1” ~ [ Class
Open File. . |-O Interface
Person
Open Recent File 2 E Package
Project Group .  Attributes L Callabaration Lifelin
ivate String lasthame -
i i | . Enurneration
=6t Main Praject ¥ vate String firstName
"UMLProject1” Properties E Mode
5 Operations
e iblic Person( String In, String fn ) PrElealrs
SAE A iblic void print( ) L Artifact
& save Al Chrh+Shift+5 Alissed —
Page Setup. .. = Uty Class
P % fctar
Prink ko HTML. ..
Student & Generalization
Exit
* Attributes -[= Implementation
private String school P Mested Link
u| private String major = [=| Robustness
Operations H_J Boundary Class
public Student( String In, String fn, String sch, String maj ) (&) Contral Class
public void print[ ) @ Entity Class
u [ [} =l Dependencies
L By
— | | I Dependency
< ) [EI g v
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YHL

¥ New Project

[

Steps Choose Project
1. Choose Project Cateqories: Projects:
e w0 - [ Java 1ava Application
: PP
..... i) web £ Java Desktop Application
..... £ Enterprise £ Jdava Class Library
_____ ) Mobily g ja'u'a Eru:u]:e-:lé WIE: Ex?slgng
5 ava Project with Existing
..... o 1
..... ) Ruby
----- ) CiC++
----- ) MetBeans Modules

= Open a Java project so that Netbeans can

-y Samples

Description:

wour projeck,

Creates a new Java SE application in a standard IDE project, You can a
in the project, Standard projects use an IDE-generated Ant build script

'

generate code from the UML diagram

Program Structure
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YHL

W New Java Application

~

Steps Mame and Location 3
1. Choose Project Project Mame: | Javaspplicationls
2. Mame and Location

Project Location; | Ciwunghuljava

Project Folder: | CiiyungluljavalJavaspplication15

Set as Main Projeck

Create Main Class | javaapplication15.Main

Program Structure
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W JavaApplication15 - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

Q @ IE;:I @ ISLL‘ZI @‘ZI EEID M % L‘E]} @H §|::defaultcnnﬁg:=-

o T D E-®-

:Projects 4 =

E@ Javahpplicationl5s
EHE Source Packages
- =[] javaapplication1
i e i java
@ Test Packages
ﬁm;a Libraries
_d Test Libraries
=-f UMLProjectl

@ Model

E| Diagrams

E Class Diagram 1

Imported Elements

@E" Main.java = E Class Diagram 1 x]

oDoE)

ER-E QI fe @ o0

Il

i
* To change this template, choose Tools | Templates
* and open the template in the editor.

w

packadge Javaapplicationls:

ll."ff*

W

* danthor wvunglu
*

public class Main {

l.."ﬁﬁ
¥ @param args the comnand line arguments
*
public static wvoid maim(3tring[] arogs) |
A TOoDD code application logic here

{ H

4 I | &

11 |Ing|

YHL
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W UMLProject1 - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

@@@@@@DFDM % L‘E]{}t;d §|::defaultcnnﬁg:=- v| ? % |> '@'E_

oDoE)

:Projects 1 = @E" Main.java = E Class Diagram 1 x]
=% lavaspplication15 BRE-85- Q& |g| SR el o O ¥ s
=-{L8 Source Packages e — —
: Elﬁ javaapplicationl ) :
@E’Main java * To change this template, choose Tools | Templates
@ Test F'an:kagels * and open the template in the editor.
: . *
- gl Libraries /
gl Test Libraries _ _ _
& &I LMLProje skl package Jjavaapplicationlh;
. - == New 3
{2 Mode
El Diagr Dpen Required Projects
E E g Close
Impol  Delete Delete - yunglu
Find in LML Madel, ..
nein Hoe lass Main |
Replace in UML Maodel, ..
Generate Code...
enerate Model Report haram args the command line arguments
Properties
public static wvoid maim(3tring[] arogs) |
A TOoDD code application logic here
h
}
< I | @[ 11 [ms]

YHL
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W Generate Code

Target Projeck: |@ Javaspplication1s w |

Source Rook: |5|:|ur|:e Packages W |

Backup Existing Source Files

aenerate Markers For Source File Merging

[ ] &dd Merge Markers to Existing Source Elements
Prompk Before Generating Code

X

Ik, l [ Cancel ] [ Showe Templaktes ] [ Help

/\

i)

YHL Program Structure
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W Generate Code @

Target Projeck: | @ Javadpplicationls W |

Source Rook: |Sn:|urn:e Packages b |

Backup Existing Source Files

Generate Markers for Source File Merging

[ ] Add Merge Markers ta Existing Source Elements
Prompk Before Generating Code

Templates;

=l Java
Basic Class
Cade gererabiarn bemplabe Far standard Javs cass Rle
Elermartt Type: Class Stereabype: MAA

Basic Interface

Cade gererabian bemplabe Far standaed Javs interface Rl
Elermert Type: Imberface Shereabype: MIA

Basic Enurmeration
Cade gererabiarn bermplabe For standard Java enumerabian fle,

Elermart Type: Enunrerabian Shereabype: MIA
[ (04 l [ Cancel ] [ Hide Templates ] [ Help
/\

i)

YHL Program Structure



W JavaApplication15 - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

D00 EMEmE S XhADE wwe ST DB G-I

:Projects 1 = ||f__$]E’ Main.java = ] E Class Diagram 1 = ]@E"’ Student.java = I @E"" Persan.java x] |II| E] @

EI& Javahpplication15 =) @ - . . I.ElL % I5l|g| ﬁ'P % DD GEwi @ O ¥

l_‘—j% Source Packages —
: |
<default package=
?%..@apers; v UL Marker ]
______ @ E’Studen;: java public class Person |
EI javaapplication1s
Eai@&mp;n s [ UML Harker |
EI@ Test F‘ackagels private 3tring lastlame:
_d Libraries
P THL Marker
- gl TestLibraries = | |
EI& UMLProject] private 3tring firstllame:
Model
;% Diagrams | OHL Harker |
E Class Diagram 1 % pubhlic Person (2tring ln, 3tring fn) |
-8 Imported Elements '
| UML Marker |
% pukilic woid print () -
}
¥
25:23 | INS |

YHL Program Structure



W JavaApplication15 - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

D00 EEE@mYA T X HEDE [waoi: o D EB-B-

‘Projects il = @E’ Main.java x E Class Diagram 1 ] @E" Student.java x I @E"" Person.java x] | 1| b | E] @
,_:_,& Javaapplicationl5 E-H-9 % .5'| | SL P (Il @ B | # s
= % Source Packages T — 3
EI EEI «<default package = —.
i * To change this template, choose Tools | Templates
@E’F‘ersnn java
— 3 ¥ and open the tewplate in the editor.
: H Skudent. '|:||. 3 *l.-"
EI E;I javaapplication15 . ] 15 —
T ;
_______ @ EMain. java package Jjavaapplication .
#-i[F Test Packages =
o (T import Person; -
- gl Libraties o i e
I L port St t;
- gl TestLibraries =R HEER
- UMLProjectl
B l,l" T = |-
(55 Model N .

EI IE. Diagrarns
. E Class Diagram 1
4| Imported Elements

* dauthor vunglu
*y
pubhlic cla=ss Main 1

E| fEw
¥ @param args the command line arguments :
L w4 —
=] public static void main(Stringl[] args) | W
A4 ToODD code application logic here

Lo Lerson pl = new Pergon("Johnson™, TTom™)

(T pl.printi():

(=] THEnAlardE o1 = wmar Srundawnt (S WP M= fr o=l P LU T LU R

< I | (¥

12:18 | Ing |
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YHL

W Move Class

Maove class Student

Project: |@

Location: |

To Package: |

[ ] Mowve Without Refactoring

Preswview ” Refackor ” Cancel H Help

u
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W JavaApplication15 - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

D00 EMERTE S XhADE wwe ST H DB G-I

:Projects il = ||f__$]E’ Main.java = E Class Diagram 1 = ] @E" Student.java = I @E"" Person.java x] |II| E] @
,_:_,@ Javahpplication15 @ - . - 'E'L % .5'|E| ﬁ? % I?D CEoE | @ I | # s
=7 Source Packages — —
: . L i Sl |
= javaapplication1s _ —
§>------|é__$]E’Main java * To change this template, choose Tools | Tewmplates
: ' . ¥ and open the tewplate in the editor.
l @&Persan.]ava
: , S
b | Bobudent  java

@ Test Packages rackage Javaapplicationls;

_d Libraries e "
[ gl TestLibraries

- UMLProjectl

@ Madel

EI Diagrams

E Class Diagram 1
Imported Elermnents

+

* @Fauthor vunglu
w

pukblic olass Main {

= e
¥ @param args the command line arguments

_ -.\-ll,n'

= pubhlic static woid main (String[] arogs) o

S TODD code application logic here

Ferzon pl = new Person("John=son™, "Tom™)

pl.print():

Student 51 = new Student ("Smith®, "Mary®™, "Purdus®, "ECE™):

sl.print():

b d

-

< I | (¥
7il | INS |

<
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W JavaApplication15 - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

D00 EMEMT S XhEDE wuuwe M TH DB G|

:Projects 1 = ||f__$]E’ Main.java = ] E Class Diagram 1 = ] @E" Student.java = I @E"" Persan.java x] |II| E] @

=& Jlavahpplication15 E-H-9 % 5||g| SL P (ol @ B |

EI@ Source Packages

E EIEEI javaapplication1s
?------@E’Main.java

@&Persan.java

| Bobudent  java

@ Test Packages

_d Libraries

_d Test Libraries

- UMLProjectl

1@ Model

EI Diagrams

E Class Diagram 1

Imnported Elements

rackage Jjavaapplicationls: S

| UML Marker |

pubhlic class Person o

| UML Marker |

priwvate String lastlame;

(+]

[ UML Marker |
priwvate String firstllame:

[ UML Marker |
pubhlic Person(3tring ln, 3tring fn) o

lastllame = lh;
firstMNaume = £fn;

— 0

| UML Marker |
public woid print () | =

(+]

System. cut.println("Last nsme: T 4+ lasthame) ;
System.out.println("First name: " + lﬁirstNa‘me];

32145 |1n;5 |

YHL
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W JavaApplication15 - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

DO &Ml e S X hED@ uweo ¥ TR DEB-B-i

:Projects 1 = ||f__5]E’ Main.java = ] E Class Diagram 1 = ] @E" Student.java = I @E"" Persan.java x] |II| E] @

=& Jlavahpplication15 E-H-9 % 5||g| SL P (ol @ B |

EHE Source Packages = ~
H . B A -
EIEE] javaapplication1s | THL HMarker | 1
?------@E’Main.java public class Student extends Person |
@&Persan.java
s @aﬁtudent.java | UML Marker |
{E Test Packages private String school;
- g Libraries
gl Test Libraties | ML Marker |
9& IMLProjeck1 private String mwajor:
1@ Model
= [E8 Diagrams [ UML Marker | -

E Class Diagram 1

public Student (String ln, 3tring fn, 3tring sch, Itring ma]j)
%5 Imported Elements

super (ln, £n):
2chool = ach:

wajor = maj:

—— 1 &

| UML Marker | -
@ public woid print () |
SZuper.printi);

(+]

System. cut.println("School: " 4+ school);
Syztem. cut.println(Major: "™ 4+ major) :

(£

< | >
3440 | INS |
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W JavaApplication15 - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor  Build B3N Profile  VMersioning Tools  Window  Help

5 . W e = [ Run Main Project F& :I 'TH* 'Tﬁ ‘ . @ |

0O O @ me il sl o > v > ER ]
EB Debiug Main Project Chrl+FS —

:Projects il = @&Main.java Test "Javadpplication 15" Alt+Fa ﬂ@ﬁ" Ferson.java XI |L_F|E]@

EI@ JavahApplicationl5s

BTt N Ty e chS | A
o] BMain, java * To o |l Finish Debugger Session  Shift+FS Sebua Test for Fi -
H @&Persgn.java * and u — ebug Tesk For File  Crrl+5hifk+F&
o] Bbudent java N @ continue FS
-3 Test Packages packags iy t=p Over Fa
_d Libraries FE @ Skep Cwer Expression Shift-+F3 N
[ gl TestLibraries .
E'&I UMLProject Skep Inko F7
(% Madel T oBant e cren out Ctrl+F7
E| Diagrams o ) QZl Run ko Cursor F4
"'E Class Diagram 1 pupiie Run Inta Method Shift+F7 1
Irnported Elements O /s |:||-.:_-Iu Apply Code Changes
* Stack y FOUMENTS
_ *
B puk Toggle Line Breakpoint  Chrl+FS args) |
Mew Breakpaint, .. Chr-Shift+FS | o
Mew Wakch. .. Crl+-Shift+F7  on'™, "Tom™) ;
Ewaluate Expression...  Chl+F2
SJtudent 51 = new Student [("Smith®, "Mary®™, "Purdus®, "ECE™):
sl.printi): B
- ¥
. s
< il | (¥
7il | INS |

@ -8

Fun File Run “Main.java"  Shift+Fa

2

YHL
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W JavaApplication15 - NetBeans IDE 6.0

File Edit Wiew Mawigate Source Refactor Build Run Profile  Mersioning Tools  Window  Help

HOO0OEmEmYd S XHhODE@ [wuow o F B DEB-®

:Projects 1 = ||f__$] Main.java = E Class Diagram 1 = ] @ Student.java = I @‘] Persan.java x] |II| E] @

EI@ JavaApplication15 E-H-9 % 5||g| SLR ol @ @ ¥ s
=7 Source Packages I = =
N . o i  m
= javaapplication1s _ 2
* To change this template, choose Tools | Templates

>@ Main. jawa
i . ¥ and open the tewplate in the editor.
||:’-__$] Person.java x)

P e ||f__$] Student. java ] ) ) -
@ Test Packages rackage javaapplicationlhs:

_d Libraries l/**
[ gl TestLibraries
S UMLProject1

@ Madel

EI Diagrams

E Class Diagram 1
Imported Elements

+

* @Fauthor vunglu
w

pukblic olass Main {

[ /E 4
£ | ¥
71 | Ins |
:Output - JavaApplicationl5 {run-single) ¥ X
|::|> compile-single: =
run-single:
. Last name: Jolhnson
First name: Tom
Last name: SBmith <:|
First name: Mary
Bchool: Purdus
Major: ECE
EUILD STUCCESSFUL (total time: 3 secnndshl :

YHL
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C++ and Java Syntax

C++

Java

Int main(int argc, char * argv[])

public static void main(String[]
args) {

Person p1("Johnson”, "Tom");

Person pl = new
Person("Johnson”, "Tom");

pl.print(); pl.print();

class Person public class Person {

{ public Person(String In, String fn)
public: {

Person(string In, string fn);

const string p_lastName;

final String p_lastName,;

class Student: public Person

class Student extends Person

YHL
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& Team Synchronizing - MyFirstJavaProject/src/firstjavaproject/FirstMain. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

Fﬁ' (ST éfﬁ"'ﬁ'%' E‘Dnéé‘-:' |_4|f}."1}|"'333<33' F'§'|E]DTE!-EhmS';.fru:hr...| #
g Mavig % = 0O m Petrson.java m Student.java m FirstMain.java &4 J aV a = 0O
= * Gauthor yunglu ~ H
+
P == y
= kﬁ MyFirstCppProject S
(= Debug % fLog: FirstMain.java,w 3

i wcproject 1.1 * Reviszion 1.3 2008/02/19 02:59:40 eedéZki0

EEI Jproject 1.1 1 * remove & comoent generated by Eclipse

E‘E, main.cpp 1.1 *

EEIPE"S':'”"ZPP 1. * Bewvizion 1.2 2008702717 19:29:00 eesd6iZhi0

EEI Persan.h 1.1 * gadd a comment for Log g
Eﬂ Student.cpp 1 *

L) student.h 1.1 .

= I:‘é- MyFirstJavaProjec

public class Firsthain ¢ Main has only one parameter

= bin
=[5 sre PR
== Firstiavapr * @Eparam args .
[ Firsth, iy main always
L1} Persor public static void main(String[] args) | I i
[} Studer Ferson pl = new Person("Johnson®, "Tom™); InSIde a CIaSS

Eﬂ £lasspath 1.1
Eﬂ project 1.1 ¢

pl.print():
Student =21 = new Student ("Smith, "Marvy™, "Purdus™, TECE™):
sl.print (]

Creating an object must use new.

S

1k Wyritable Smart Insert | 201
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& Team Synchronizing - MyFirstCppProject/main.cpp - Eclipse SDK

File Edit Refackor Mavigate Search  Project Run Window  Help
H-H e Qi RN e o C++ 7 | £9 Team Synche.,. | 7
TS Mavig B4 = 8| [¢] main.cpp &3 . = O
| . —— main has two parameters
#include "Ferson.h
= = #include "Itudent.h™

" = #include <iostresmn: @ .
=1z MyFirstCppProject using namespace std: main a|WayS

[= Debug

|5 .cproject 1.1
|__'E, project 1.1 ¢
E‘E, main.cpp 1.1

Eﬂ Person.cpp 1.
[#) Personh 1.1

Eﬂ Student.cpp 1

%) student.h 1.1

= I:‘é- MyFirstJavaProjec
= bin
=[5 sre

== Firstiavapr

[} Firstea.

DE, Persar

[} studer

|__'E, £lasspath 1.1

|__'E, project 1.1 ¢

&
|

int main(int argc, char ¥ argw[]) {

outside a class

Person pl ("Johnson®™, "Tom"™):
pl.printi():
SJtudent 1 ("3with™, "Mary™, "Purdus"™, "ECE™]:

sl.printil:
return 0O;

} T

Creating an object does not use new.
(C++ can also use new to create an
object; this will be discussed later.)

Wtitable Smart Inserk 12:1

YHL
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Encapsulation

 Both C++ and Java provide three levels of protection:
— private (default), accessible to only the class

— protected, accessible to the class and its derived
classes

— public, no restriction

* The three protection levels apply to both attributes (also
called member data) and functions (also called member
function or methods)

e In general, keep as many attributes and functions
private as possible. Allow only limited accesses.

YHL Program Structure
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& Team Synchronizing - MyFirstJavaProject/srcffirstjavaproject/Person. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help
L={j' = o éfﬁ"'ﬁ'%' ‘?' 5' |_§|"|}'{r'ﬁbﬂj' F§>|EDTEEI‘H5YHE|‘W...| #
T Mawvig  iF = O || [J] Person.java &2 J aV a = O
= package firstijswvaproject:
=
" E = public class Perzson |
=1z MyFirstCppProject final String p lastName: .
= oot finat srrams v oo <1 String (uppercase)
5 .cproject 1.1 -
|__'E, project 1.1 ¢ = : ; ; . .
public Perzson(3tring ln, 3tring £n) o
E‘E,main.cpp 1.1 ,,' p_lastlame = ln; <:| lebIIC funCtIOn
I'-T-EI Person.cpp 1. /’ p firstName = fn:
[#) Personh 1.1 / 3 -

Eﬂ Student.cpp 1

I . .
e 11 1o e vesa peane < PUDIiC return-type function
\

= I:‘é- MyFirstJavaProjec

= bin
=[5 sre \ 3
== Firstiavapr ‘s
[J} Firstt. \
DE, Persar \\
[} studer

Basssn 1| NO return-type for constructor

no header file for Java
no destructor
no virtual

|__'E, project 1.1 ¢

1k Wyritable Smart Insert | 5 : 30

System. cut.println("Last name: " + p lastlame):
\ System. out.printlni"First name: " + p firstName);

System.out.println to print

YHL
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& Team Synchronizing - MyFirstCppProject/Parson.h - Eclipse SDK

File Edit Refackor Mavigate Search  Project Run Window  Help

N ST MR- s f}, T R =R §|EDTeamSynchr...| #

T Mawvig  iF = O || [J] Person.java [h] Person.h &3 C = 0O
: ++

hifndef PERSCH H

. = #idefine PERSON H
- L" H = #include <string:
=1z MyFirstCppProject using namespace std;
= Debug class Person
|5 .cproject 1.1 { 1A
Eﬂ project 1,1 § public: <:| lebIIC'
L main.cpp 1.1 Person(string ln, string fn):
%F‘EFSDH-CPP 1. ,' /7 use at least two lette - T )
i Persanh 1.1 / rirtual ~Personi(): -
8 e |/ pirtuad -pers destructor, no return type, virtual
X [ ?tUdE“t-h %'1 | protected:
=-T=7 MyFirstlavaProjec| | | const string p lastMName: .
gbin || const string p firstName: Strlng (|OW€I’CaSG)
srC .
1

== Firstiavapr \
[ First| |\ gendif /+PERSON H */
DE, Persor \ -
[} studer \
Eﬂ £lasspath 1.1 !
Eﬂ project 1.1 ¢

no return-type for constructor

1k Wyritable Smart Insert 1:1
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& Team Synchronizing - MyFirstCppProject/Person.cpp - Eclipse SDK

|5 .cproject 1.1

Eﬂ, project 1.1 ¢

E‘E, main.cpp 1.1

Eﬂ Person.cpp 1.

[#) Personh 1.1

Eﬂ Student.cpp 1

%) student.h 1.1

= I:‘é- MyFirstJavaProjec
= bin
=[5 sre

== Firstiavapr

[} Firstea.

DE, Persar

[} studer

Eﬂ £lasspath 1.1

Eﬂ project 1.1 ¢

e

| X

File Edit Refackor Mavigate Search  Project Run Window  Help
= ST %' . g *.‘l}.'{rl'ﬂ:'{::" ﬁ|EDTeamSynchr..
T Mawvig  iF = O || [J] Person.java [R] Person.h [ Persan.cpp &3 C + +
= #include "Person.h®
- = <~}==é> #include <iostream:
= hﬁ MyFirst_ppProject Person: :Person(string ln, string fn)
[= Debug

p_lastMame (1ln), p firstName (fn)

¢ {3 initialization

Person:
b

:~Person()] {

void Per=zon::print () {
cout << "last name: " << p lastName << endl: <:| .
cout << "first name: " << p firstName << endl: |Ine break

-

cout to print

Wtitable Smart Inserk g z0

= O
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& Team Synchronizing - MyFirstJavaProject/srcffirstjavaproject/Student. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

RN ) R AP R I R TR - R SR

T Mawvig  iF 8 | [J] student java 3 J = O

F'%' | 5'3 Team Synchr... | #

package firstjswvaproject:
@ B S Sy
= kﬁ MyFirstCppProject * @author wyunglu .
&= Debug . extends for derived class

|5 .cproject 1.1 *
|__'E, project 1.1 ¢
E"El main.cpp 1.1 public class Student extends FPerson o
I'-T-EI Person.cpp 1. String s school;

[#) Personh 1.1
Eﬂ Student.cpp 1

J Eﬂl Student.h 1.1 = public ZItudent (String ln, 3tring frn. String achkh. Strine wady ]
[=-T=7 MyFirstlavaProjec super (1n, fnj: <:|
& bin el ot super for base class
=5 src s major = maj:
== Firstiavapr - COﬂStrUCtOr

[} Firstea.

%;&:ZZ a = public void print(] {<:| super for base class

super.print i) ;

String = wajor;

D’ .classpath 1.1 Systew. out.println("Scho fu nCtlon
EE' project 1.1 { Svatem. cut.println ("Majo_ . .
i
i
5 ) >
njd Writable Smart Insert 1:1

YHL
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& Team Synchronizing - MyFirstCppProject/Student.h - Eclipse SDK

File Edit Refackor Mavigate Search  Project Run Window  Help

Il

= #ifndef STUDENT H_
defi STUDENT H
- = <~}==é> #-E ine ~H
" #include "FPerson.h®
=1z MyFirstCppProject #include <strings
(= Debug using namespace std:

5 .cproject 1.1 class Student: public Person <:| 1A 1
B et S public: for derived class
E‘E, main.cpp 1.1 public:
|._T*E, Persan.cpp 1. Student (string ln, string fn, string sch, string mad):
E‘,}, Persor.h 1.1 rirtual ~Student ) :
Eﬂ Student.cpp 1 rvoid print(1: // sSawe nawe in Person, override
%) student.h 1.1 private:
= I:‘é- MvwFirstJavaProjec string = school;
= hin string s major;
= src 1

== Firstiavapr
[ Firsth. | wenaif / *STUDENT H_+/
DE, Persor
DE, Skuder

Eﬂ [rClasspath 1.1

Eﬂ project 1.1 ¢

1k Wyritable Smart Insert 1:1

il SRR NI S R A R R C R ﬁ|§DTeamSynchr...| i

T Mavig 52 = O || [n] Student.h 32 [£ Student.cpp ( ++ - O
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& Team Synchronizing - MyFirstCppProject/Student.cpp - Eclipse SDK

File Edit Refackor Mavigate Search  Project Run Window  Help

= SNFTRERLY SRR SRR S T‘l}.'{l‘*"ﬂ:'{::" §|EDTeamSynchr...| »
T Mawvig  iF = O || [n] Student.h [£] Student.cpp 532 C++ = 0O
= #include "Student.h” I
- = <~}==é> #include <iostresmn:
=l MyFirstCppProject Student: :Student (string ln, string fn, string sch, string mai):
E? Debug Personiln, £fn), s_schDDl [sch), s_majn:ur (mag) {

|5 .cproject 1.1
Eﬂ, project 1.1 ¢

class name for base class constructor

E‘E, main.cpp 1.1 . ovuwon g
Eﬂ Person.cpp 1. B
[#) Personh 1.1
) Studentcp § | yoid Student::print() { class name for base class
N ) Student.h 1.1 Person::print(): .
=l MyFirstlavaProjec cout << "school: ™ << 5 s functlon
= bin Cout << "major: " << S MR, .. oeeee,
=[5 sre 3
== Firstiavapr
[} Firstea.
DE, Persar
[} studer

Eﬂ £lasspath 1.1
Eﬂ project 1.1 ¢

1k Wyritable Smart Insert | §: 22
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What is Method / Message

« A message is areqguest to an object to do something.
An object can receive a message if it is declared as a
method in a base class or the corresponding class.

In OOP, many objects are created and they interact by
“sending messages”, for example,

— A Driver object sends a message “accelerate” to a
MotorVehicle object.

— An Instructor object sends a message
“submitHomework” to a Student object.

— A Caller object sends a message “callNumber” to a
MobilePhone object.

YHL Program Structure 56



Message

e not a network concept
« the mechanism to interact with an object
— ask a bridge about its length (no parameter)
— turn on a light (no parameter)
— accelerate a car (parameter = acceleration, m/s?)

— add a customer to a database (parameter =
customer)

— ask a customer of the credit number

* Disallowed messages are checked at compile time:
compiler error if you ask a light bulb to accelerate.

YHL Program Structure
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* A Driver object (dobj) sends an “accelerate” message to
a Car object (cobj)

—> cobj.accelerate();

A Teacher object (tobj) sends a message to a Student
object (sobj) to submit a Homework object (hobj)

= sobj.submit(hobj);

* A Person object (pobj) sends a Light Bulb object (bobj)
message to turn on

= bobj.on();

The object is the recipient of the message. Where is the
sender? It is implicit by the location of the message.
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& Team Synchronizing - MyFirstCppProject/Parson.h - Eclipse SDK

File Edit Refackor Mavigate Search  Project Run Window  Help

ifl S Q- i E e ﬁ|§DTeamSynchr...| i
T Mawvig  iF = O || [J] Person.java [h] Person.h &3 = 0O
|| hifndef PERSCN H_
=R #define PERSON H_

" #include <=tring>
=1z MyFirstCppProject usging namespace std:

(= Debug class Person
|5 .cproject 1.1 :
Eﬂ, project 1.1 ¢ public:
L) main.cpp 1.1 Person(string ln, string £r):
L} Person.cpp 1. ff use at least two lecter © SR
I o1 . . .
iy EEEST virtoal -sereon): <j a Person object can
E‘E, Student.b 1.1 protected: " . "
= I:‘é- MyFirstJavaProjec const string p lastName: accept prl nt message
(= bin const string p:firstI'-Ia.me.:
=[5 sre v

== Firstiavapr
[ Firsth | gendif /+PERSON H */
[} Persor o
[} studer

Eﬂ £lasspath 1.1

Eﬂ project 1.1 ¢

1k Wyritable Smart Insert 1:1
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& Team Synchronizing - MyFirstCppProject/main.cpp - Eclipse SDK

File Edit Refackor Mavigate Search  Project Run Window  Help

Fﬁ' ST T %" ‘Qn 5‘-:' *.‘l}.'{rl'ﬂ:"ﬂ:" ﬁ|§DTeamSynchr...| #
T Mawvig  iF = O || [g main.cpp &2 = 0O
= #include “"Ferson.h™ B
- = = #include "Itudent.h™
§ = #include <iostresmn:
= kﬁ MyFirstCppProject using namespace std:
(= Debug int main (int argc, char ¥ arogv[]) |
i cproject 1.1 Ferson pl("Johnson®™, "Tom™) ;
Eﬂ, project 1.1 ¢ pl.print () ;
L) main.cpp 1.1 Student s1("Smith”, "HMa .
L5} Person.cpp 1. sl.print{): Sent a prlnt message I
Eﬂ Person.h 1.1 return 0:

& sudentcop 1 to a Person object

%) student.h 1.1

= I:‘é- MyFirstJavaProjec
= bin
=[5 sre

== Firstiavapr

[} Firstea.

DE, Persar

[} studer

Eﬂ £lasspath 1.1

Eﬂ project 1.1 ¢

[
|

1k Wyritable Smart Insert 12:1
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Common Mistakes



& Team Synchronizing - MyFirstJavaProject/srcffirstjavaproject/Person. java - Eclipse SDK

e

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

Fi~-HE  $-0-Q- i 8- |4 &5~ 5| &0 Team synche... | ¥
T Mawvig  iF — O 4] person.java &2 = B
= package firstijswvaproject: LA 8
=3

[59] [MyFirst_ppProject
= I:‘é- =MyFirstJavaProe
= hin

public class Perzson |
final String p lastName:
final String p firstName:

= public Person(3tring ln, Stri fnl
Atring p lastNawe = ln;

b _firstNamwe = fn; I
H
[} studer
Eﬂ .classpath 1.1 = public void print (]
EEI Jpraject 1.1 1 System.out.println("Last name: " + p lastMName); I
System. out.printlni"First name: " + p firstName);
3 )
B consale &3 ﬂ% LHEEIEIIEI mEB-r5-~—08

<kerminated = Mew_configuration [Java Application] C:\Program Filesijavaljrel . 6.0_03binljavaw,. exe (Feb 18, 2008 11:01:25 PM)
Exception in thread "mwain®™ java.lang.Error: Tnresolved compilation problem:
The blank final field p lastMName may not have been initislized

at firstjavaproject.Person.<init> (Person.java:?)
at firstjavaproject.FirstMain.main(FirstMain. java:25)

A local variable has the same name as an attribute

Wtitable Smart Inserk 10: 6
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& Team Synchronizing - MyFirstJavaProject/srcffirstjavaproject/Person. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

L={j' %S" ﬁ'%' ‘?';' 5" L= §|EDTeamSynchr...| #
T Mawvig  iF = O | )] person.java 22 = 0O
= package firstijswvaproject: i
= E = public class Perzson |
IMvFirstCppProject ; . 1
o MyFirstCppProjec String p_lastNawe; <j remove final
== =MyFirstlavaProje String p firstName:
[+ (== hin -
=Ly =sre = public Person(String ln, String fn) |
=y sfirstiaval |y String p_ lastName = 1ln;
L4 Firstht p_firstName = fn:
DE, =Pers 1
[} studer
Eﬂ .classpath 1.1 = public void print (]
[E-Wﬂﬁﬂ L1 System.out.println("Last name: " + p lastMName); B
System. out.printlni"First name: " + p firstName);
3 )
B consale &3 ﬂ% LHEEIEIIEI mEB-r5-~—08

<kerminated = Mew_configuratjpn [Ja waw, exe (Feb 18, 2008 11:03:37 PM)

Last name: null name not initialized
First nsme: Tom

Last namwme: null

First name: HMary

3chool: Purdue

Major: ECE

< ' A local variable has the same name as an attribute

e
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& Team Synchronizing - MyFirstJavaProject/src/firstjavaproject/FirstMain. java - Eclipse SDK

File Edit

I~

o

Source  Refactor  Mavigake Search  Project Run Window  Help

(ST <

T Mawvig  iF = 0O

=

P ==

a MyFirstiZppProject
_ﬁ- =MyFirstlavaProject [n

t-[= bin

[J} =FirstMain,
EE, =Persan.jav
[2} student.jav:

EE, (Classpath 1.1 (ASC
[ .project 1.1 fASCII

e

|

ﬁ'%' ‘Qﬂ 5";' |E| *.‘l}.'{rl'ﬂ:"ﬂ:" ﬁ|EDTeamSynchr...| »
[J] Person.java @ FirstMain.java &4 =0
wf Pl

public class FirstMain |

= ."II-""""-
¥ @param args
*/
= public static volid wain(3tring[] args) o
£f Person pl ne

Eruion =1 - new s Created (in Java)

2l.print () :

El cansole 52 * % [Sse Eﬁ (=

recson 1] <1 Object declared but not

hd

4 B-r9-=0

<kerminated = Mew_configuration [Java Application] C:\Program Filesijavaljrel . 6.0_03binljavaw,. exe (Feb 18, 2008 11:05:48 PM)
Exception in thread "mwain®™ java.lang.Error: Tnresolved compilation problem:

The local wvariable pl mway not have been initialized

at firstjavaproject.FirstMain.main(FirstMain. java:27)

Wtitable Smart Inserk 2619
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ECE 462
Object-Oriented Programming
using C++ and Java
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Yung-Hsiang Lu
yunglu@purdue.edu



) JButton (Java 2 Platform SE 5.0) - Mozilla Firefox
File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

<E| - - @] E |& http: /fiava.sun,comfi2sel 1, 5.0 docs) apif javaxswing/ JButton, html |‘| [}] '*| - 4\]

Java™ 2 Plaiform
Standard Ed. 5.0

Overview Package [HEErJUse Tree Deprecated Index Help

FREW CLASS MEXT CLASS FRAMES MO FRAMES Al Classes
SUmMARY: MESTEDR | FIELD | CONSTR | METHOD DETAIL: FIELD | COMSTR | METHOD
javax swing

Class JButton

Java.lang.hject

L—java.awt.CDmpDnent

~ime.ast.Comainer {3 Class Hierarchy

L—javax.swing.ﬂbstractButtDn

L—javax.swing.JButtun

All Iimplemented Interfaces: ﬁ
InageCbserver, ltemZelectable, e ot CI a‘S S n am e’ u S u al Iy n O u n

Direct Known Subclasses:
Bazsic ArrowButton, MetalComb oB oxButton

public class JButton
extends AbstractButton
implements Accessikble
Done
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%2 JButton (Java 2 Platform SE 5.0) - Mozilla Firefox
File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

ﬁ;: - - @ ﬁ & http: /fiava.sun,comfi2sel 1, 5.0 docs) apif javaxswing/ JButton, html ¥ | @ ' et
AEBORT, ALLEITSI, ERROER, FRAMEEITZ, HEIGHT, PROPERTIESZ, 20MEEBITS, WIDTH o
Constructor Summary <1 Qverloaded Constructors
JButtoni()

Creates a button with ne set text or i1con.
TButton ction a) | overload = several functions
Creates a button where properties are taken £ .
S with the same name but
Creates a button with an icon. .
different parameters
JButton(String text)
Creates a button with text.
JButton(String text, Icon icon) — .
Creates a button with inthial text and an wcon. CO nStru Ctor - fu n Ctl 0 n Of th e
same name as the class
Method Summary
protected wold|oonfigurePropertiesFromAction(iction a)
Factory method which sets the ibstractButton's properties according to values from the
Aetion instatce.
dccessibleContext | yetppocessibleContext || ¥
[aone
YHL Class Examples



%2 JButton (Java 2 Platform SE 5.0) - Mozilla Firefox
File Edit  Miew  Hisbary

Bookmarks  Yahoo!  Tools  Help

ﬁ & http: /fiava.sun,comfi2sel 1, 5.0 docs) apif javaxswing/ JButton, html v | [ "

Method Summary

protected woid

i

configurePropertiesFromAction (Action a)
Factory method which sets the AhstractButton's properties according to values firom the

Action mnstance.

en C ap S u I atl O N I evel IliE]CDntE:-ct associated with this JButton

Jtring

getUIClas=sID ()
Eeturns a string that specifies the name of the L&F class that renders this component.

boolean

i

ighefaultButton()
(Fets the value of the defaultButton property, which off true means that this button 1= the
current default button for its JRootPane.

retur

protected 3tring

ble ()

n ty p e aue of the defaultCapable property.

paramString ()
Eeturns a string representation of this JTButton.

wvoid

[aone

- methods usually verbs

removeHotify ()

Owertides JComponent . removeNotify to check if thiz button 18 currently set as the default
by

on the RootPane, and o 5o, sets the RootPane's default button to null to ensure the RootPane

[ | 44

YHL
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%2 JButton (Java 2 Platform SE 5.0) - Mozilla Firefox
File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

4\:: - - I:é'j ﬁ & http: /fiava.sun,comfi2sel 1, 5.0 docs) apif javaxswing/ JButton, html ¥ | @ ' et

| Regets the Ul property to a value from the current look and feel A

Methods inherited from class javax.swing. AbstractButton <;:| | N h er | tance

addActionlistener, addChangelistener, addImpl, addItemlListensr,
checkHorizontalKey, checkVerticalKey, createActicnlistensr,
createActionPropertvChangelistener, createChangelistensr,
createltemlistener, doClick, doClick, fireActionPerformed,
fireItemStateChangsed, fireftateChanged, getAction, getActlionCommand,
getActionlListeners, getChangelisteners, getDisabledIcon,
getDizabledielectedIcon, getDisplavedMnemonicIndex, getHorizontalAlignment,
getHorizontalTextPosition, getIcon, getIconTextGap, dgetlItemlistensrs,
getLabel, getMargin, getMnemconic, getModel, getMulticClickThreshhold,
gqetPressedIcon, getRolloverIcon, getftRolloverfelectedIcon, getfelectedIcon,
getfelectedObiects, getText, getUI, getVerticalAlignment,
getVerticalTextPosition, imageUpdate, init, izBorderPainted,
izContentAreaFilled, iszFocusPainted, isRollowverEnabkled, 1sfSelected,
paintBorder, removedActlionlistener, removeChangselListener,
removeItemlListener, setlAction, setActionCommand, =etEBorderPainted,
setlontentAreaFilled, =zetDiszabledIcon, =setDisabledifelectedIcon,
getDisplavedMnemonicIndex, setEnabled, setFocusPainted,
setHorizontalAlignment, setHorizontalTextPosition, setIcon, setIconTextGap,
sgetLabel, =setLavout, setMargin, setMnemonic, SetMnemonic, setModel,
setMultiClickThreshhold, =etPreszssedIcon, setRolloverEnabled,
getRolloverIcon, setBolloverSelectedIcon, setlelected, =zetlelectedIcon,

htkp:ffiava, sun,com)i2sef1.5.0/docs) apifiay ax) swingfdbstrackButkon, html# setBorderPaintediboolean)
YHL Class Examples




5 Qt 4. 3: QPushButton Class Reference - Mozilla Firefox

File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

<E| - - @] ‘S_I!" http: /fdoc. trollkech, com/4. 3/ qpushbutton, html C + + - b, ]
& Conkainer (Java 2 Platform SE 5.00 I 0t 4.3: QPushButton Class Refere... G I -
5 Fat
Home - All Classes - Main Classes - Grouped Classes - - 3
Modules - Functions T R L LT E C H =
Trolltech Labs Blogs
QPushButton Clas s Reference
ﬁ class name, usually noun
The QPushButton widget provides a command button. More. ..
#include <QPushButton>
Inherits Q AbstractButton. <::| inheritance
+ List of all members, mcluding mhernted members
« Qt 3 support members
Properties v

[aone
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5 Qt 4. 3: QPushButton Class Reference - Mozilla Firefox
File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

<E| - - @ ﬁ} http: /fdoc. trollkech, com/4. 3/ qpushbutton, html |‘| [F] '*| H\_]
& Conkainer (Java 2 Platform SE 5.00 | I 0t 4.3: QPushButton Class Refere... G I -
Inhents QAbstractButton. »~

+ List of all members, including mherited members

+ Ot 3 support members i
Properties {1 attributes

+ antoDefault : bool

+ defaunlt : bool

+ flat : bool

+ 11 properties mherited from QAbstractButton

+ 56 properties inherited from QWidget

+ 1 property nhented from QObject
Public Functions

+ QPushButton ( QWidget * parent =0 )

+ QPushButton ( const QString & fext, QWidget * parent =0 )

a COyDaehBuattan ( coanot O Tenn O fone canet OV teno O Ffovd OV idoat F o narowmd = 000 o

Done
YHL Class Examples




5 Ot 4. 3: QAbstractButton Class Reference - Mozilla Firefox
File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

<E| - - @ ﬁ} http: /fdoc. trollkech, com/4. 3/ gabstractbutton, html# properties |‘| [F] '*| H\_]
& Conkainer (Java 2 Platform SE 5.00 I 0t 4.3: QAbstractButton Class Re... G I -
5
+ List of all members, mcluding mhernted members
+ Qt 3 support members B
Properties (71 gttributes from immediate base class
+ autoExclusive : bool + down : bool
+ autoRepeat : bool + icon : Qlcon
+ autoRepeatDelay : int + iconSize : QSize
+ autoRepeatInterval : nt « shortcut : QEeySequence
+ checkable : bool + text : QSting
+ checked : bool
+ 50 properties mherited from QWidget
+ 1 property nherited from QODbject
Public Functions
W

Done
YHL Class Examples




5 Qt 4. 3: QPushButton Class Reference - Mozilla Firefox

File

Edit  Wiew  History  Bookmarks  Yahoo!  Tools  Help

<E| - - @] ﬁj“ http: /fdoc. trollkech, com/4. 3/ qpushbutton, html |‘| [}] '*| H\]
& Conkainer (Java 2 Platform SE 5.00 0t 4.3: QPushButton Class Refere... G I -
Fat

Public Functions |

+ QPushButton ( QWidget * parent =0 )

+ QPushButton ( const QString & fext, QWidget * parent=0) 1

+ QPushButton ( const Qlcon & icon, const QSting & fext, QWidget * parent =0 )

+ ~QPushButton ()

+ bool autoDefault () const

+ bool isDefault () const

+ bool isFlat () const

+ QMenu * menu () const

+ void setAuntoDefault ( bool )

+ void setDefault ( bool )

+ void setFlat ( bool )

+ void sethlenu ( QMenu * memni )

+ 21 p@ functions mherited from QAbstractButton

* atak] h [l a" - o4 - i o~ Fan it S | a

- methods usually verbs

* 5o N R N O L O M
Done
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5 0Ot 4.3: QWidget Class Reference - Mozilla Firefox
File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

<E| - - @] ﬁj“ http: /fdoc. trollkech, com/4. 3 qwidget, html# properties |‘| [}] '*|

& Conkainer (Java 2 Platform SE 5.00 I 0t 4.3: QWidget Class Reference G I -

Public Functions =

o QOWidget { QWidget * parent = 0, Qt:WimdowFlags /=0 )
+ ~QWidget ()

+ bool acceptDrops () const

+ QString accessibleDescription () const

+ QString accessibleName () const
QList<QAction *> actions () const

void activate Window ()

void addAction ( QAction * action )

void addActions ( QList<=QAction *= actions )
void adjustSize ()

bool a illBackground () const

+ QPalettd_olorRole backgroundRole () const

.o methods usually verbs

+ QWidget * childAt ( const QPomt & p ) const

4 | >
[aone

YHL Class Examples
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5 0Ot 4.3: QWidget Class Reference - Mozilla Firefox

File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help
<E| - - @] ‘S_I!" http: /fdoc. trollkech, com/4. 3 qwidget, html# properties |‘| [}] '*| - 4\]
& Conkainer (Java 2 Platform SE 5.00 0t 4.3: QWidget Class Reference G I -
+ QRect frameGeometry () const =
+ (QSize frameSize () const =
+ const QRect & geometry () const
+ void getContentsNargins { mt * leff, mt * fop, mt * right, mt * botfom ) const
+ virtual HDC getDC () const
+ void grabEKeyboard ()
+ void grabMouse ()
+ void grabMouse ( const QCursor & cursor )
+ it grabShortcut { const QEeySequence & fey, Qt:ShorteutContext confext =
Qt:WimdowShortcut )
+ bool hasEditFocus () const
+ bool hasFocus () const
+ bool hasMouse Tracking () const
+ int lu*i@ const
+ virtual ut—heightForWidth ( int w )} const
* Q
+ Vil m et h 0 d_S usu al Iy _\/_er_b S thodQuery guery ) const
+ void insertAction ( QAction * before, QAction * action ) =
¢ | 3
Done
YHL Class Examples
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Naming Convention

» class name: noun, capitalize first letter
 afttribute name: noun, lower case
 method name: verb, lower case, followed by upper case

YHL Class Examples
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ECE 462
Object-Oriented Programming
using C++ and Java

Encapsulation and Polymorphism

Yung-Hsiang Lu
yunglu@purdue.edu



Implementation Independent

« If you ask a student for ID, do you care how the student
finds the answer?

— the student may remember the ID

— the student may check the student's ID card

— the student may call the department office and ask
— the student may call a roommate

* For you, these methods are the same. You obtain the 1D
number of the student.

* You do not need to know how the student implements
the method to respond to your question.

YHL Encapsulation and Polymorphism



Interface vs Implementation

e Suppose you are creating a program to manage books in
a library.

— When the library has only hundreds of books, you can
use a list to store each book (author, title, year ...)

— As the number of books grows, you may need to use
a more sophisticated indexing scheme or SQL ....

 The library provides the same interface to search books.

e Users should not feel any difference about the different
Implementations.

« Encapsulation is enforced by compilers (no run-time
surprises).

YHL Encapsulation and Polymorphism 3



Interface

* A class' public attributes and methods form the interface
for the objects of this class and all derived classes.

e If func is a public method, the object must be able to
respond to a call of func. This is a "promise".

e Code reuse = A promise cannot be withdrawn.

e Anything that is not in the interface (private attributes
and methods) can be changed without affecting any
code using the class.

— The program is easier to maintain and reuse.

 Keep an interface as small as possible. Make only the
essential functionalities visible. Hide all detalls.

YHL Encapsulation and Polymorphism



Why Encapsulation?

e prevent accidental modification of objects' attributes
* hide implementation details

o keep data consistency (some attributes must be
changed simultaneously)

* reduce the amount of code to maintain (since the detalils
are hidden, they will not affect the users of the code)

e success of OOP
— large libraries for many functionalities

— these libraries can be improved without breaking the
users' code

YHL Encapsulation and Polymorphism



& Team Synchronizing - MyFirstCppProject/main.cpp - Eclipse SDK E'E'E'
File Edit FRefackor Mawvigate Search Project Run wWindow  Help

e @i i e e |57 Team synchr.. |7
T Mavig 24 = O ||l main.cpp &2 gl Person.h l€] Person.cpp [n| Student.t C I I =8
= #include "Person.h" ]
= = #include "Itudent.h"”
T = #include <iostream>
=-1l=7 =MyFirstCppProje using namespace std:
(= Debug int main (int argc, char * argv[]) !

|5 .cproject 1.1
EE, projeckt 1.1 ¢
|.__I“E, =main.cpp 1.

|.__l‘e, Person.cpp 1.
[} =Person.h 1.

Eﬂ Student.cpp 1
[} student.h 1.1
I:"UJ- =My FirskJavaProje

Person pl ("Johnson®, "Tom"™):

pl.print(); Cannot change last name.
pl.p lastName = "ZImith™;

pl.p phoneMNuwber = 4346000;

SJtudent s1("3mith™, "Marvy™, "Purdus"

=1.print () ; "The phone number can

return 0;

) be changed.

-

El cansale &2 & B o 9- =0
e e e
Invoking: Cygwin C4++4+ Compiler s
g++ —-0o0 —g3 -Wall -0 —-fwessage-length=0 -MMD -MP -MF"mwain.d™ -MTmain.dr
—oM"main.o™ ". ./ /main.cpp™
../main.cpp: In function ‘int mainiint, char*¥*)';:
../Person.hil4: error: “std::string Ferson::p lastMName' is protected
Swain.oppid8: error: within this context
make: ***% [mwain.o] Error 1

£ » w

* Writable smart Insert | 9: 24

YHL Encapsulation and Polymorphism 6



& Team Synchronizing - MyFirstCppProject/Person. h - Eclipse SDK
File Edit FRefackor Mawvigate Search Project Run wWindow  Help

Fi-EH & m Q- 4 80 - e 7 | £9 Team synchr.., | 7
TTMavig D =0 @ main.cpp @ Person.h 25 @ Person.cpp @ Student. b @ Student.cpp =0
= #ifndef PERSON H_ u
defi PERION H
-~ = ij #_e ine TH
€ #include <=tring>
=-1l=7 =MyFirstCppProje uging namespace std:
(= Debug class Person
|5 .cproject 1.1 0
EE, projeckt 1.1 ¢ public:

|.__I“E, =main.cpp 1.

|.__l‘e, Person.cpp 1.
[} =Person.h 1.

Eﬂ Student.cpp 1
[} student.h 1.1
I:"UJ- =My FirskJavaProje

Person(string ln, string £n):
f/ use at least two letters for a wvariakbhle name
rirtual ~Person():;
vold printi():
int p phonelNwuber:
protected:
) string p lastMName:
string p firstName:

-

b

#endif /*PERSCHN H */

&) >

* integer conskant .. .e for "long” bype | Wrikable amart Insert 121 23

YHL Encapsulation and Polymorphism



BX]

& Team Synchronizing - MyFirstCppProject/Person. h - Eclipse SDK
File Edit FRefackor Mawvigate Search Project Run wWindow  Help

TTMavig D =0 @ main.cpp @ Person.h 25 @ Person.cpp @ Student. b @ Student.cpp

= #ifndef PERSON H
#define PERSON H

5 B
. 5 H = #include <string:
=Tz =MyFirstCppPraje u=zing namespace std:
= Debug class Ferson

i

public:
Person(string ln, string fn, string fa):
rirtual ~Person():;
vold printi():
int p phonelMNwuier;

protected:
string p lastName;

|5 .cproject 1.1

EE, projeckt 1.1 ¢
|.__I“E, =main.cpp 1.
|.__re, =Person.cpp

[} =Person.h 1.
Eﬂ =Student,cpp
[} »Student.h 1
I:"UJ- =My FirskJavaProje

-

string p firstMName;

private: {2 add a private attribute

string p_ fatherMName;

b

$endif /FPERSCN _H +/

* Writable smart Insert 10: 18

AR FEYN RN A AN RN TR TR CR R £ | 89 eam synchr... |

= O
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& Team Synchronizing - MyFirstCppProject/Person.cpp - Eclipse SDK
File Edit FRefackor Mawvigate Search Project Run wWindow  Help

-EHa& @ Qi 80 e e £ | 89 eam synchr... |
TTMavig D =0 @ main.cpp @ Person.h @ Person.cpp @4 @ Student. b @ Student.cpp =0
= #include "Ferson.h™
#include <iostresmn:-
@ B %
L X .
=l #MyFirstCppProje Person: :Per=on(string ln, string fn, string fa) :
(= Debug p_lastMame (ln), p firstMName(fn), p fatherMName (fa) |

|5 .cproject 1.1
EE, projeckt 1.1 ¢
e =main.cpp 1. Person::~Person() |

[6) sperson.cpp || change constructor and print

E‘E, =Persan.h 1.
|-__'lﬂ =3Student.cpp rvoid Person: :print() |

| b} =Student.h 1 zout << "last name: " << p lastName << endl:
Loy =MyFirstlavaProje cout << "first name: " << p firstMName << endl:
cout << "father name: " << p fatherName << endl; <:|
}
€ ) >
o* YWritable Smart Insert | 553
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& Team Synchronizing - MyFirstCppProject/Student.cpp - Eclipse SDK E'E'E'
File Edit FRefackor Mawvigate Search Project Run wWindow  Help

M= SEETEHL AR, AR f},"i}-"ﬂ:"ﬂj' ﬁlEDTeamSynchr...l »
TTMavig D =0 @ main.cpp @ Person.h @ Person,cpp @ Student.b @ Student.cpp &4 =0
= Student: :5tudent (string ln, string fn, string fa, string sch, string maj) &
= FPerszoni(ln, fn, fa), = school(=sch), = wajorimaj)
2 | BB , - -

=-lof =MyFirstCppProj . :

bl o Student::print can access

(= Debug Student: :~Student (] {

b cproject 11| last and first names

Eﬂ.mnmd 1.1 ¢
void Student::printi() {
ff Person:iprinti):

|.__I“E, =main.cpp 1.

|.__re, =Person.cpp

i) =Person.h 1. cout << "last name: " << p lastName << endl;
bu:uut << "first name: " << p firstNeame << endl;

cout << "school: ™ << 5 school << endl:;

Eﬂ =Student,cpp
[} »Student.h 1
cout << "major: " << 2 major << endl;

I:"UJ- =My FirskJavaProje

-

£ | >

=W | L

&

El console 53
C-Build [MyFirstCppProject]

—————— ——r—————

Finished building: ../3tudent.cpp

Building target: MyFirstCppProject.exe

Invoking: Cygwin C++ Linker

g++ -—o"MyFirstCppPFroject.exe™ ./Person.o ./Studept.o

Finished building target: HyFirstCppProject.exe no error

* Writable smart Insert 14:5

YHL

Encapsulation and Polymorphism
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& Team Synchronizing - MyFirstCppProject/Student.cpp - Eclipse SDK E'E'E'
File Edit FRefackor Mawvigate Search Project Run wWindow  Help

M= SEETEHL AR, AR f},"i}-"ﬂ:"ﬂj' ﬁlEDTeamSynchr...l »
TTMavig D =0 @ main.cpp @ Person.h @ Person,cpp @ Student.b @ Student.cpp &4 =0
= Student: :5tudent (3tring 1ln, string fn, string fa, string sch, string maj) ~ W
= FPerszoni(ln, fn, fa), = school(=sch), = wajorimaj)
- o ) - -
= IL% =MyFirstCppProje
(= Debug Student: :~Student (] {
|5 .cproject 1.1 y

EE, projeckt 1.1 ¢
|.__I“E, =main.cpp 1.
|.__re, =Person.cpp
[

void Student::printi() {

ff Person:iprinti):
=Persan.h 1,

cout << "last name: " << p lastName << endl;
[% >5Student.cpp cout << "first name: " << p firstMName << endl: (=
EB}Edeth 1 cout << "father's name: " << p fatherilsme << endl:
2 kﬁ HilyFirst1avaProje cout << "school: ™ << 5 school << endl:
cout << "major: " << 2 major << endl; ]
] )
< | &
El cansale &2 & B o 9- =0
e e
Invoking: Cygwin C4++4+ Compiler s
g++ —00 —-g3 -Wall -0 —-fwessage-length=0 -MMD -MP -MF"Student.d"™
-MT"Student . d™ -o"3tudent.o™ "../3tudent.cpp"”
3 tudent.ocpp: In member function “woid 3tudent::printi()!':
../Person.hil6: error: “std::string Person::p fatherMName' 1is priwvate
S 8tudent..ocppi1l5: error: within this context
make: ***% [Ztudent.o] Error 1 ﬁ errOI'
£ | » w

* Writable smart Insert 15: 42

YHL

Encapsulation and Polymorphism
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& Team Synchronizing - MyFirstJavaProject/src/firstjavaproject/FirstMain. java - Eclipse SDK

File Edit Source Refactor Mavigate Search  Project Run  Window  Help

F{j' = o éﬁ'ﬁ'%' éﬁnéé“:' |_§|f}.'1}u'ﬂ:‘ﬂ:“' 'ﬁ'lEDTeamSynchr...l »
TTMavig D = O || [J] person.java [J| FirstMain.java 52 J aV a =0
= * Gauthor yunglu ~
*
@ B % y
IL% =MyFirstCppProje S
W ) )
=17 =MyFirstIavaProje * f{Log: FirstMain.jawva,v § Revision 1.3 2Z008/02/19 0Z2:59:40 eed4fzhi0 rer
(= bin * comnent generated by Eclipse
=[5 =src *
=iy fiestiaval * Revision 1.2 Z008/02/17 19:29:00 ee462b30 add a comment for Log
[J} =Firstl -
EE, =Pars ®
[} Studer public class FirstMain |

EE, Jlasspath 1.1
EE, project 1.1 ¢ = FEE
* @param args
*
= public static void main(3tring[] args) 1
FPerson pl = new Person("Johnson™, "Tom™);
pl.printi():
Jtudent =1 = new 3tudent ("3mith”, "Marvy"™, "Purdue®, "ECE™):
A Ial.print(]:
»i-su (] pl=slallowed

pl.printi):

) A Student object is always
) a Person object.

(1]

* Writable smart Insert | 26: 12
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& Team Synchronizing - MyFirstJavaProject/src/firstjavaproject/FirstMain. java - Eclipse SDK |Z E|[Z|

File Edit Source Refactor Mavigate Search  Project Run  Window  Help

BN - B

TTMavig D =0

=

¢ BS
] MyFirstCppProject
= I:‘UJ- =My FirskJavaProje
= bin

=[5 =src

== =Ffirskiaval

[2} =Firstl

EE, =Pers

2} studer

EE, Jlasspath 1.1

EE, project 1.1 ¢

=

ﬁ v %' ‘Qn 5”" |E| f}. M {n‘*- =R ﬁlEDTeamSynchr... | »

[J] Person.java [J| FirstMain.java 52 = B
*f ”
public class FirstHMain 1

= l,.-'ww
¥ @dparam args
w/
= public static void main(3tring[] args) |
System. ourt.princln("Jawva™) ;
FPerson pl = new Person("Johnson™, "Tom™);
pl.printi():
Jtudent =1 = new 3tudent ("3mith”, "Marvy"™, "Purdue®, "ECE™):
ff sl.printi):

prl = =1; —
pl.printi):
3 L
3 | 3
Bl conscle &3 ﬂ% _uaﬁ@@ = E-r- =0
<kerminated > Mew_configuration [Java Application] C:\Program Filesijavaljrel.6.0_03bintjavaw exe (Feb 21, 2008 9:21:06 PM)
Jawa A

e pl.print() behaves as a Student
e e <:j object, even though plis declared

First name: Mary

School: Purdue as a Person Ob]ect

Mzjor: ECE

|4

‘iritable amart Insert 15: 4

YHL
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& Team Synchronizing - MyFirstJavaProject/src/firstjavaproject/FirstMain. java - Eclipse SDK

File Edit Source Refactor Mavigate Search  Project Run  Window  Help

S

- Eﬁv

TTMavig D =0

=

¢ BS
] MyFirstCppProject
= I:‘UJ- =My FirskJavaProje
= bin

=[5 =src

== =Ffirskiaval

[2} =Firstl

EE, =Pers

2} studer

EE, Jlasspath 1.1

EE, project 1.1 ¢

=

ﬁ'%' ‘Qn 5”" |_§| f}."i}-'ﬂ:"ﬂj' ﬁlEDTeamSynchr...l »

1J] Person.java ¢ FirstMain.java 2 =0
¥ @param args A
® 0

= public static void main(3tring[] args) 1
Iyvstem. out.println (" Jawva™) ;
Person pl = new Person("Johnson®™, "Tom™)
pl.printi):
Gtudent =1 = new Student ("3mich®, "Marvy®", "Purdue®, "ECE"™):
A4 al.printi):
pl = s1:;

pi.print(); sl =plnot allowed

& = pi:

} A Person object is not
} necessarily a Student object.

| M
||

| >
Bl conscle &3 ﬂ% L“Eﬁ@@ = E-r- =0

<kerminated > Mew_configuration [Java Application] C:\Program Filesijavaljrel.6.0_03bintjavaw exe (Feb 21, 2008 9:22:38 PM)

Exception in thread "mwain®™ Jjava. lang.Error: Unresolwved compilation prolblem:
Type mismwatch: cannot conwvert from Person to 3tudent

at firstjavaproject.FirstMain.main(FirstMain. java:3i0)

‘iritable amart Insert 30:9

YHL
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Base Derived Object Execute
Y Y Base Base

Y Y Derived Derived
Y N B B

Y N D B

N Y Base Error

N Y Derived D

N N B Error

N N D Error
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Polymorphism

BaseClass obj1 = new BaseClass( ... );

objl.method(); // call base

DerivedClass obj2 = new DerivedClass( ... );
obj2.method(); /[ call derived (if available)
objl = obj2; // no problem
objl.method(); // call derived (if available)

obj2 = obj1; /] error

YHL Encapsulation and Polymorphism

17



YHL

Virtual Function in C++

In Java, all functions are "virtual" and polymorphism is
always supported.

In C++, polymorphism is not enabled by default.

A function is polymorphic only if it is declared virtual at
the base class and the object is created by new.

ClassName * obj = new ClassName(parameters);
ClassName * obj = new ClassName; // no parameter

Once a function is virtual, it is virtual for all derived
classes.

If a derived class can use the same method
(implementation), do not override the method.

Encapsulation and Polymorphism 18
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Virtual in C++

All virtual methods must have the same prototype (i.e.
return type and argument types).

virtual = derived class may (not have to) override

not virtual = should not override, compiler will allow, but
don’t ask for trouble

why virtual in C++? slightly better performance for non-
virtual ... but ... cause too much confusion

In general, functions in C++ should be virtual unless
you have strong reasons (and know what you are doing)

Constructors are naturally virtual. Destructors should
always be virtual (more about this later).

Encapsulation and Polymorphism 19



& C/C++ - CppVirtual/BaseClass. h - Eclipse SDK M=
File Edit FRefackor Mawvigate Search Project Run wWindow  Help

|._|>_‘| Project Explorer 25 =08 @ BaseiClass,h &3 @ main.cpp @ Derivedl.h @ DerivedZ.cpp 7 =08

== #ifndef BASECLASS H_

= '[DC- Cpplirtual #define BAZECLAZS H

st;? Binaries

[l Includes
(= Debug

= EI BaseClass.h

class EaseClass
i
public:

# BASECLASS H_ BaseClass (] ; ]
@ paseclass virtual void funcl(); overloaded functions
= @ Detivedi.h roid funecl (int =) ; .
o Baseclass h void funclidouble x); are actually different
# DERIVED! H rirtual ~BaseClass|(): .
® Deriveds ) functions
@ perivedz.h #endif /*ELSECLLZZ H +/
EI BaseClass.cpp ——
@ Detivedl .cpp I
@ Detived?.cpp
[ main.cpp

(] MyFirstZppProject
T MyFirstlavaProject

[
|

* Writable smart Insert 15: 1

Encapsulation and Polymorphism
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& CIC++ - CppVirtual/BaseClass.cpp - Eclipse SDK
File Edit FRefackor Mawvigate Search Project Run wWindow  Help

o

|._|>_‘| Project Explorer 25 =08 @ BaseiClass.cpp &4 @ BaseClass.h @ main. cpp @ Derivedl .h 3

== #include "EBaseClass.h"
#include <iostresm:

=-=% CppVirtual

L using namespace std;
st;? Binaries g P

Al Inchudes BasgeClass: :BaseClass (]
[= Debug i
= [h BaseClass.h

# BASECLASS H_ BaseClass: :~BaseClass () |
(® BaseClass }
= [n Derived!.h
B Bazerlas:z.h roid BaseClass::funcl (]
I cout << "BaseClass::ifuncli) "™ << endl;

# DERIVEDI_H_
(& Derivedl
@ Derivedz.h
EI BaseClass.cpp
@ Detivedl .cpp
@ Detived?.cpp
@ main. cpp
(] MyFirstZppProject
T MyFirstlavaProject

rvolid BaseClass: :funcliint x)
cout << "BaseClass::funcl(int) ™ << endl;

BB BB

roid BaseClass: :funcl (double =)
cout << "BaseClass::funcl(double] ™ << endl;

[
|

* ‘iritable amart Insert 2111 . Building workspace: (29

EEs) &

YHL
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& CIC++ - CppVirtual/Derived.h - Eclipse SDK
File Edit FRefackor Mawvigate Search Project Run wWindow  Help

[ Project Explarer 52

=08 @ BaseClass.cpp

%

ER=" Cppvirtual
st;? Binaries
[l Includes
(= Debug
EI BaseClass.h
# BASECLASS_H_
(O BaseClass
= @ Detivedl.h
™ BaseClass.h
# DERIVED1_H_
(& Derivedl
@ Derivedz.h
EI BaseClass.cpp
@ Detivedl .cpp
@ Detived?.cpp
@ main. cpp
(] MyFirstZppProject
T MyFirstlavaProject

o-E-E

BB BB

=

o

@ BaseClass.h @ main. cpp

= #ifndef DERIVEDL H_
#define DERIVEDL H_

#include "EaseClass.h"

class Deriwvedl

public:
Derivedl () :
rirtual ~Derivedl():
rvoid funcl () :

public EBaseClass |

rirtual void funcl (int x);
rvold funcl (double x);
b

#endif /*DERIVEDL H +/

|

‘iritable amart Insert 16:1

k| Derivedl.h &2 3

YHL
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& CIC++ - CppVirtual/erived1.cpp - Eclipse SDK
Fil=  Edit

[ Project Explarer 52

ER=" Cppvirtual
st;? Binaries
[l Includes
(= Debug {
EI BaseClass.h

o-E-E

(9 Basellass

Refackor

Mavigate Search Project Run wWindow  Help

@ BaseClass.h

=] d:b = #include "Deriwvedl.h™
#include <iostream:

=08 @ BaseClass.cpp

using namespace std;
Derivedl: :Derivedl ()

'

# BASECLASS_H_
Derivedl: :~Derivedl ()

= @ Detivedl.h ‘

(& Derivedl
@ Derivedz.h
EI BaseClass.cpp
@ Detivedl .cpp
@ Detived?.cpp

@ main. cpp
(] MyFirstZppProject

BB BB

=l BaseClass.h '

# DERIVED1 H_
void Derivedl: :funcl () {

cout <<

rvold Derivedl::funcl(int =)
cout <<

T MyFirstlavaProject

.IA

=

|c| Derivedl.cpp 52

"herivedl:ifuncl ()™ << endl;

{

fherivedl:rfuncl(int) ™ << endl;

rvold Derivedl: :funcl (double x) 1

cout <<

|

‘iritable amart Insert

231

"herivedl: ifuncl(double] ™ << endl;

Building waorkspace: (2%

@ Cerivedl.h 3

EF¢

YHL
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& CIC++ - CppVirtualMerived2.h - Eclipse SDK
File Edit FRefackor Mawvigate Search Project Run wWindow  Help

|._|>_‘| Project Explorer 25 =08 @ BaseClass.cpp @ Derivedl.cpp @ Cerivedl.h @ Derivedz, b 23 3

== #ifndef DERIVEDZ H_

EE= Cppvirtual #define DERIVEDZ H

st;? Binaries

[l Includes #include "Derivedl.h"
[= Debug
= El Baseclass.h class Derived:Z : public Derivedl ¢

public:
Derived2 () :
rirtual ~Derived2():
rvoid funcl () :

# BASECLASS H_
(O BaseClass
= @ Detivedl.h
™ BaseClass.h
# DERIVEDI H_
(& Derivedl

roid funcl (int x);
void funcl (double x):

@ Derivedz.h b

] .

G- [8] BascClass.cop #endif /+*DERIVEDZ H #*/
@ Detivedl .cpp I — =
@ Detived?.cpp

@ main. cpp

(] MyFirstZppProject
T MyFirstlavaProject

[
|

* Writable smart Insert 16: 1

YHL
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& CIC++ - CppVirtual/Derived2.cpp - Eclipse SDK
Fil=  Edit

[ Project Explarer 52

ER=" Cppvirtual
st;? Binaries
[l Includes
(= Debug {
EI BaseClass.h

o-E-E

(9 Basellass

Refackor

Mavigate Search Project Run wWindow  Help

=08 @ Derivedl.cpp @ Cerivedl.h

=] d:b = #include "Deriwved2.h™
#include <iostresomn:-
using namespace std;
Derived?2: :Derived2|)

'

# BASECLASS_H_
Derived?2: :~Derived2 ()

= @ Detivedl.h ‘

(& Derivedl
@ Derivedz.h
EI BaseClass.cpp
@ Detivedl .cpp
@ Detived?.cpp
@ main. cpp

1 MyFirstCppPraject

BB BB

=l BaseClass.h '

# DERIVED1 H_
void Derived?2: :funcl () {

rvold Derived2: :funcl(int =)

T MyFirstlavaProject

.IA

=

|| Derivedz.cpp &2

cout << "DerivedZ::funcl()l™ << endl;

{

cout << "DeriwvedZ::funcliint)™ << endl:

vold Derived2: :funcl (double x) 1
cout << "Derived:Z::funclidouble] ™ << endl:

|

‘iritable amart Insert

231

Building waorkspace: (0%

@ Derivedz.h 3

E=C

YHL
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& CIC++ - CppVirtual/main.cpp - Eclipse SDK E'E'E'
File Edit FRefackor Mawvigate Search Project Run wWindow  Help

[ Project Ex &2 = 8| [¢ main.cpp 53 ¢ Derivedz.cpp e = 0| B consale 2 =08
= G;b = using namespace =td; e <terminated = CppYirtual,exe [C/C++ Local Applicatio

=) .[Dq CppVirtual int main (int argc, char ¥ argw[]) 1 4 % 5™ Eﬁ @ @

ii',ir? Binaries BaselClass * bobil = new BaseClass. - B -
il Includes A r.1|:| (] =Zince the constructor ta L L]
= Debug ]::u:l]::u;.|1 —-» funclil; EaseClass: ifuncl i]. >
= El BaseClass.h hokbil -» funcl(3): <:::> BaseClass: :funcl (int)
bokbijl -> funcli(5.3): BEaseClass: :funcl (double)

# EBASECLASS_H.
(9 Basellass
= @ Detivedl.h

cout << endl << endl;
Deriwvedl * dobjl = new Deriwvedl:

Bl BaseClass.h dobjl —» funel(]; Derivedl: :funci ()
# DERI'.,.'EmI H dobjl —»> funel(3); <:::> Derivedl::funcl{int)
- dokbijl - funcl(5.8): Derivedl: ;funcl(double)

(3 Derivedl
cout << endl << endl;

[h| Derivedz h L ]
EI BaseClass.cpp hnh:_ll = dobil: ]
@ Derived!.cpp bobijl -> funcli): <:::> Derivedl:  funcli)
@ Derivedz.cpp bobjl -> funcli3): EazeClazaz: :funcl(int)
@ main n:ppl bokijl -» funcl(5.3): BazeClasz: :funcl (double)
tl'M‘;.-‘FirsthpF'rDject cout << endl << endl;
t[MyFirstJavaF‘rDject Deriveds * dobj2 = new DeriwvedZ:;
dokijz —-> funcli): DerivedzZ:ifuncli()

dokiz -» funcil(3); <:'> Derivedz::funcl{int)

dokbijz -> funcl(S5.3): Derived:zZ: funcl (double)
cout << endl << endl; —
bobjl = dobjz:

bokbijl -»> funcli): DeriwvedZ::tfuncl ()

bobijl -> funcli(3): BaseClass: :funcl(int) «

bobijl -> funcil(5.8); BaseClass: :funcl (double

mont S oendl S endl - Y Y
£ | > £ | >

* Writable smart Insert | 35 2
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& CIC++ - CppVirtual/main.cpp - Eclipse SDK

File Edit Refackor

[ Project Ex &2

==

ER=" Cppvirtual
si-,i:? Binaries
[l Includes
(= Debug
EI BaseClass.h
# BASECLASS H.
(O BaseClass
= @ Detivedl.h
™ BaseClass.h
# DERIVED1_H_
(& Derivedl
[] Derivedz.h
EI BaseClass.cpp
[] Detivedl .cpp
@ Detived?.cpp
@ main. cpp
(] MyFirstZppProject
T MyFirstlavaProject

o-E-E

BB BB

[
|

=

Mavigate Search  Project

= 8| [¢ main.cpp 53

Fun  Window Help

@ Derivedz.cpp

ORI 1 —+ Lumnsia) ;

bobjl -> funcl(5.8):
cout << endl << endl;
Lerivedl * dokjl = new Deriwvedl:
dokijl —-> funcli):
dokijl —-> funcli(3);
dobijl -> funcl(5.8):;
cout << endl << endl;
bokbijl = dobijl:
bobijl -> funcli():
bobijl -> funcili(3):;
bokil -> funcli(5.8);
cout << endl << endl;
Derived:z * dobjsd = new Deriwved:z:
dokijz -> funcli):
dokijz —-> funcli(3):
dobij2 -> funcl(5.8):;
cout << endl << endl;
bokbil = dobijz;
bokbijl —-> funcli);
bokbijl -> funcli3):
bobil -> funcli(5.8):;
cout << endl << endl;
dobhijl = dobjZ:
dokijl —-> funcli():
dobijl -> funcl(3):
dobijl -> funci(5.8);
return 0O;
| >
Writable Smark Insert 33z

>

= 0| B consale 2 =08
rS <kerminated > CppYirtual.exe [C/C++ Local Applicatio
X% EblEE
o B~ -
Derivedl:Tuncli] 2
Derivedl: :funcliint) T
Derivedl: :funcl (doukble)
Derivedl: funcli()
EaseClass: ifuncl (int)
BEaseClass: ifuncl (double)
DeriwvedZ::tfuncl ()
DeriwvedZ: :funcl (int)
Deriwved?: :funcl (double)
Derived:z:funcl()
EaseClass: :funcl(int)
EazeClazz: funcl (double)
Deriwved?: :funeci ()
— DerivedzZ: funcliint) «
Derivedl: :funcl (doukhle )
b b

YHL
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& CIC++ - CppVirtual/main.cpp - Eclipse SDK

File Edit Refackor

|._|>_‘| Project Ex &3
==
ER=" Cppvirtual
si-,i:? Binaries
[l Includes
(= Debug
EI BaseClass.h
# BASECLASS_H.
(O BaseClass
= @ Detivedl.h
™ BaseClass.h
# DERIVED1_H_
(& Derivedl
[] Derivedz.h
EI BaseClass.cpp
[] Detivedl .cpp
@ Detived?.cpp
@ main. cpp
(] MyFirstZppProject
T MyFirstlavaProject

o-E-E

BB BB

[
|

=

Mavigate Search  Project

= 8| [¢ main.cpp 53

Fun  Window Help

@ Derivedz.cpp e

dokij2 —-> funcli():
dobj2 -> funcl(3):
dobij2 -> funcil(5.8);
cout << endl << endl;
bokbjl = dobjs:;
bobijl -> funcli):
bobijl -> funcli3):
bobijl -> funcli(5.8):
cout << endl << endl;
dokbijl = dobjZ:
dobijl - funci();
dokjl —-> funcli(3);
dobijl - funcl(5.8):
cout << endl << endl;
EazeCla==s ¥ hobijs:;
if (argoc > 1)1 4

bokij3 = new BaseClass:

cout << "hoki3d =
+ else {

bobiZ = new Derivedz)
new Deriwved:2"™

cout << "hokh]js =
i
bokbij3 -> funcli):
bokbjs -> funcli3):
bobi3d -> funcl(5.8):

return 0O;

‘iritable

Smark Inserk

new Basellaszs"

4329

= O || Bl conscle 2

-

~

[ ]

<terminated = CppWirtual exe [C/C++ Local Applic

X %

B

BEaseClass:

DerivedZ::
DerivedZ::
DerivedZ::

DerivedZ::
BEaseClass:
BEazeCla=ss:

DerivedZ::
Derived2::
Derivedl::

hobjs =
BazeClass=:
BaszeClass:
BaseClass:

new BaselClass

= O

Ex pf & &
ifuncl (double) >
funcl()

funcl(int)
funecl (double)

funcl()
:funcl(int)
:funcl (double)

funecl ()
funel (int)
funcl (double)

rfuncl ()
rfuncl (int)
rfuncl (double)

[

YHL
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& CIC++ - CppVirtual/main.cpp - Eclipse SDK

File Edit Refackor

[ Project Ex &2

==

o
ER=" Cppvirtual
st;? Binaries
[l Includes
(= Debug
= EI BaseClass.h

# BASECLASS H.

(9 Basellass
= @ Detivedl.h
=l BaseClass.h

# DERIVED1 H_

(& Derivedl
@ Derivedz.h
EI BaseClass.cpp
@ Detivedl .cpp
@ Detived?.cpp
[ main.cpp
(] MyFirstZppProject
T MyFirstlavaProject

.IA

=

|

Mavigate Search  Project

= 8| [¢ main.cpp 53

| .8

B[=1E

SN Window  Help
@, Run Chr+F11 5Bl console 52 = 5
dokiz i, Debug Fi1 ] sherminated = CppWirtual .exe [C/C++ Local Applic
dob]z Run Histary r K & Ex E & &
dobjz Run.ﬁ.s r B
‘W Open Run Dialog... — -
BaseClass: ifuncl(double) >
bobi1 Cebug Hiskory *
bokil Debug As 4
hokhid iﬁ:@pen Debug Dialog. .. Derivedz::funcl()
cout DeriwvedZ: :funcl(int)
dobi1 @ Toggle Breakpoink kel Shift+B Deriveds?::funcl (double)
dobi @ Toggle Line Breakpaint
okl @ Toggle Method Breakpoint
dokil %Taggle Wakchpoink DerivedZ::funcli()
cout ", 5kip &)l Breakpoints BaseClass::funcliint)
Ea=zerl BazeClass::funcl(doubhle)
if =
k %External Tools L4
Crionce [T " [T DerivedZ: :funcl ()
+ else { DerivedZ::funel(int)
bokj3 = new Derivedzl: Derivedl: funcl (doukle)
cout << "hobl3 = new Derived2™ -
i
bobi3 -> funcli(): hokhij3 = new BaseClass
boki3 -> funcli(3): BazeClass::funcli)
boki3 -> funcl(5.8):; BazeClass::funcliint)
return 0O; BaseClass::funclidouble)
v v

| *

‘iritable amart Insert 43 29
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& Run

Create, manage, and run configurations

£3

e —
T EX B3

|I:§.f|:|e filker bexk |

= E CJC++ Local Applicati
P E CppWirtual.exe
-4 Edipse Application

lava Applet

-] 1ava application

- Ju Junit

~Ji JUnit Plug-in Test
< 0S5Gi Framewark

Mame: | CppWirtual exe

E| Main Er[X]= Arguments

Program arguments:

- g Environment | %% Debuager | 2 Source | = Common |

123

Warking direckory;
F{workspace lociCp
Ilze default
\Workspace... | | File System.. Variables.
< | B8 [ Apply ] [ Revert ]
! Filter maktched & of 10 items
I:i] L Run ] [ Close ]

Encapsulation and Polymorphism
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& CIC++ - CppVirtual/main.cpp - Eclipse SDK

Fil=  Edit

[ Project Ex &2

Refackor

==

=-=% CppVirtual

.IA

si-,i:? Binaries
[l Includes

(= Debug
EI BaseClass.h

o-E-E

# BASECLASS H.

(9 Basellass
= @ Detivedl.h
=l BaseClass.h

# DERIVED1 H_

(& Derivedl
@ Derivedz.h

EI BaseClass.cpp
@ Detivedl .cpp
@ Detived?.cpp
@ main. cpp

(] MyFirstZppProject
T MyFirstlavaProject

BB BB

=

|

Mavigate Search  Project

= 8| [¢ main.cpp 53

| .8

Fun  Window Help

cdobjz -> Tuncil(); V.
dokbijs -> funcli(3); 0
dobijZ2 -> funcl(5.8):

cout << endl << endl;
bobjl = dobjs:

bobijl -> funcli):
bokbil -»> funcli3):
bobjl -> funcl(5.8):
cout << endl << endl;
dobijl = dokji;

dokijl —-> funcli):
dokijl —-> funcli(3);
dobijl -> funcl(5.8):;
cout << endl << endl;
EazeCla=ss ¥ khobija:

if j(argc > 1)

bobi3 = new BaseClass;

cout << "hobl]: = new BazseClasz™
1 else {

bobj3 = new Derivedz]

cout << "hob]3: = new Deriveds™ -
K
boki3d -» funcli):
bobi3 -> funcli(3):
bobi3 -> funcil(5.8);

return 0O;

[

| >

‘iritable amart Insert 43 29

¢ Derivedz.cpp e = O | Bl consale 2

= B
<terminated = CppWirtual exe [C/C++ Local Applic
X% ol & E
% B -
BaseClass: ifuncl(double) >

DerivedZ::funcl ()
DeriwvedZ: :funcl(int)
DerivedZ: :funcl (double)

DerivedZ::funcli()
BaseClass::funcliint)
BazeClass::funcl(doubhle)

DerivedZ: :funcl ()
DerivedZ::funel(int)
Derivedl: funcl (doukle)

hobj3 = new BaseClass <:|

BazeClazs::funcli()
BazeClaszss:::funcliint)

BaseClass::funclidouble)

[

YHL
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& Run

Create, manage, and run configurations

£3

e —
T EX B3

|I:§.f|:|e filker bexk |

= E CJC++ Local Applicati
P E CppWirtual.exe
-4 Edipse Application

lava Applet

-] 1ava application

- Ju Junit

~Ji JUnit Plug-in Test
< 0S5Gi Framewark

& B

Mame: | CppWirtual exe

E| Main Er[X]= Arguments

Program arguments:

- g Environment | %% Debuager | 2 Source | = Common |

Warking direckory;

FAWOrEspace I0CiLD

Ilze default

Warkspace... | | File Swsten..

! Filter matched & of 10 ikems

[

Apply

][ Re

wert

]

)

=
|

J 1

Close

]
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& CIC++ - CppVirtual/main.cpp - Eclipse SDK
File Edit FRefackor Mawvigate Search Project Run wWindow  Help

[ Project Ex &2 = 8| [¢ main.cpp 53 ¢ Derivedz.cpp e = O | Bl consale 2 =08
= <}:~b = dobjs —-- Tuncli): A <terminated = CppWirtual exe [CIC++ Local Applic
dobiz -» funcl(3): 1 X o Gl & &
[ . = ]
BbCEpUIrtual dobiz -» funcl(5.8);
3z Binaries cout << endl << endl; = I i
nill Tncludes 11 = 12 :
it . bobjl = dobja; BaseClass: :funcl (double) ~
(== Debug bobil -> funcl(): 1
= [h| BaseClass.h hobil -» funcl(3):

# BASECLASS_H,
(O BaseClass
= @ Detivedl.h
™ BaseClass.h
# DERIVEDI H_
(& Derivedl

bobjl -> funcl(5.8):
cout << endl << endl;
dobijl = dokji;

dokijl —-> funcli):
dokijl —-> funcli(3);
dobijl -> funcl(5.8):;

DerivedZ::funcl ()
DeriwvedZ: :funcl(int)
DerivedZ: :funcl (double)

DerivedZ::funcli()

@ Derivedz.h .
E| BaseClass.cpp Eout << Engl s _Endl’ BaseClass::funcliint)
. BaseClass hoh]a: BazeClass::funcl(doubhle)

@ Detivedl .cpp if {arge > 1) 4

%Derivedz.cpp bobi3 = new BaseClass;

main. cpp ia =

_ _ cout << "hok]l3 new EBasellass" Deriveds?::funcl ()

1 MyFirstCppPraject v else |

oI MyFirst JavaProject : . DerivedZ::funel(int)
e Derivedl::funcl (double)
cout << "hob]3: = new Deriveds™ -

K

boki3d -» funcli):
bobi3 -> funcli(3):
bobi3 -> funcil(5.8);

hobj3d = new Deriwved:Z
DerivedZ::funcl ()
BazeClaszss:::funcliint)
return U; BaseClass::funclidouble)

£ |
L

| >

[
|
s

* Writable smart Insert | 43 : 29
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& CIC++ - CppVirtual/main.cpp - Eclipse SDK
File Edit FRefackor Mawvigate Search Project Run wWindow  Help

[ Project Ex &2 = O ¢l mainepp 52 || Derivedz.cpp 7 -
— hob3Jl —-> Tuncl(d);: rs
E]%$ hokbjl - funcl(5.5);
::Epp'u'irtual [mseel90pcs.ecn. cout << endl << endl:
# Binaries dokhijl = dobjz:
alt! Includes dobil -» funcl():
= Debug dobil —-» funcl(3):

) BaseClass.h 1.1 {ASCII -kk
# BASECLASS H_
@ BaseClass
| Derivedl.h 1.1 (ASCIT -kky
2l BasedClass.h
# DERIVEDD _H_
G Derived]
k) Derivedz.h 1.1 (ASCIT -kl
.__I“E, BaseClass.cpp 1.1 (ASCII -
.} Derivedl.cpp 1.1 {ASCII &
) Derivedz.cpp 1.1 {ASCII &
6 =main.cpp 1.1 (ASCIT -kky'
YvFirst CppProject
wFirskJavaProject

=

dobil -> funcl(5.8):;
cout << endl << endl;
BaseClass * bobii3:;

if (argc > 1)1 4

bokh]3 = new BaseClass:

cout << "hob]3 = new BaseClass®™
} else ¢

bokbj3 = new Derived:Z:

cout << fho' 7 -

B[=1E

El console 52 =0

<terminated = CppWirtual exe [C/C++ Local Applic
X% ol & E

= R i

DPerivedZ: :funcl (double) L

DerivedZ::funcl ()
BazeClaszss:::funcliint)
BaseClass::funclidouble)

DerivedZ::funcli()
DerivedZ: :funcl(int)

beea no pblyrhorphism If the object

funeci |
bokj3 —-> funcli

wars — sue1 1S CrEAted without using new

cout << endl << endl;
EazeCla== bokijd:
DeriwvedZ dokib:

bokid4 = dobis:

bobi4. funci () <:>
bokid.funcl (3] ;

hobid.funcl (5.8) ;

‘iritable amart Insert 5320

EBazeClass:ifuncliint)
BaseClass: ifuncl(double)

BazeClazs::funcli()
BazeClaszss:::funcliint)
BaseClass::funclidouble)
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ECE 462
Object-Oriented Programming
using C++ and Java

Constructor and Destructor (C++)

Yung-Hsiang Lu
yunglu@purdue.edu



Constructor (both C++ and Java)

e same name as the class' name (case sensitive)
* NO return type

« usually public

e often overloaded

« usually create attribute objects by calling new
"naturally" virtual (C++)

YHL Constructor and Destructor



) JLabel (Java 2 Platform SE 5.0) - Mozilla Firefox

File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

<E| - - @ g |& http: /fiava.sun,comfj2se) 1, 5.0 docs apifiavaxswing/ JLabel, html |‘| [}] '*|j|a|:ue| - 4\]
. TH
Overview Package [MEEE]Use Tree Deprecated Index Help Java™ 2 Platform
FREY CLASS MEXT CLASS FRAMES MO FRAMES All Classes Standourd Ed. 5.0
SUbMARY: NESTED | FIELD | CONSTR | METHOD DETAIL: FIELD | CONSTR | METHOD
javax swing
Class JLabel
Java.lang.hject
L—java.awt.CDmpDnent
L—java.awt.CDntainer
L—javax.swing.JCDmpDnent
L—jauax.swing.JLahel
All Implemented Interfaces:
TImageiDbzerver, demil ontamer, Zeralizable, Accesstble, SwingConstants
Direct Enown Subclasses:
Basici”omboB oxBenderer, Defaultlist ellE enderer, DefaultTablei”ellE enderer, DefaultTreeCellEenderer
public class JLahel
extends JComponent
implements IwingConstants, Aocessible
W

[aone
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%2 JLabel (Java 2 Platform SE 5.0) - Mozilla Firefox
File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

4\:: - - I:é'J ﬁ & http: /fiava.sun,comfj2se) 1, 5.0 docs apifiavaxswing/ JLabel, html ¥ | @ ' jlabel

TLahel ()
Creates a JLakel hstance with no image and with an empty string for the title.

~

Constructor Summary < J|_abel constructor overloaded

JLahel [(Icon imadge)
Creates a JLakel thstance with the specified tmage.

JLabhel (Icon image, int horizontalllighment)
Creates a JLakel ihstance with the specified image and honzontal aligrment.

JLahel (3tring text)
Creates a JLakel hstance with the specified text

JLahel (3tring text, Icon icon, int horizontallligmment)
Creates a JLakel hatance with the specified text, image, and horizontal alignment.

JLahel (3tring text, int horizontalilignment)
Creates a JLakel hstance with the specitfied text and horizontal alignment.

Method Summary

protected int|oheckHorizontalKey (int key, String message)

Werfy that key 15 a legal walue for the honzontal Alignment properties.

[aone

YHL

Constructor and Destructor



) JLabel (Java 2 Platform SE 5.0) - Mozilla Firefox
File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

@ - - I:é:] E |& http:,l',l'java.sun.-:nm,l'jzse,l'l.5.I:I,l'l:h:ul:s,l'api,l'javax,l'swing,l'JLal:ueI.htmI#JLat| '| [}*] '*|j|a|:ue| | 4\]

Constructor Detail

JLabel Constructors are usually public.

public JLabel (String text,
Icon icon,

A[]k int horizontalblligrment)

Creates a JLabel mstance with the specified text, image, and horizontal alignment. The label i3 centered vertically in its
display area. The text 15 on the traiing edge of the image.

Parameters:
text - The text to be displayed by the label

icon - The image to be displayed by the label
horizontalldligrment - One of the following constants defined i SwingConstants: LEFT, CENTER, RIGHT,

LEADING of TRAILING.

JLabel

public JLabel (3tring text,

int horizontalldlighnment)
ﬁ Creates a JLabel instance with the specified text and horizontal alignment. The label 18 centered vertically in its display w

Done
YHL Constructor and Destructor




5 Qt 4. 3: Qlabel Class Reference - Mozilla Firefox
File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

<E| - - @] "Ii_I‘ | http: /fdoc. trollkech, com/4. 3/ glabel . html |‘| [F] '*|

®' Home - All Classes - Main Classes - Grouped Classes - Modules - T R |_ I_T E C H .
Functions __
(QLabel Class Reference

[QtGui module]

The (QLabel widget prowides a text or mmage display. IMore.

finclude <QLabel:r

Inherits OFratme.

+ List of all members, mcluding mhented members
* Ot 3 support members

Properties

* alicinent : Ot Alignment ¢ scaledContents : bool

+ mident : mt + text: ()Stnng

* Inargin ; int ¢ textFormat : Ot TextF ormat "
Done
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5 Qt 4. 3: Qlabel Class Reference - Mozilla Firefox
File Edit Miew  History  Bookmarks  Yahoo!  Tools  Help

<E| - - @] g http: /fdoc. trollkech, com/4. 3/ glabel . html |‘| [}] '*|

* & properiies mherited from OFrame
+ 56 properties mhented from O Widget
+ 1 property inherited from QOhiject

public Functions €20 QLabel constructor overloaded, public

+ (O Label { OWidget * paresnt =0, Ot WindowFlags f=0)

* OLabel { const Q5tnng & fexé, OWidget * parent =0, Ot WindowFlags F=10)
+ ~(Label ()

* Ot Alignment alignament () const

+ OWidget * buddy () const

* bool hasScaledContents () const

+ it mdent {) const

* int margn ) const

+ Ohlowie * movie () const

* bool openExternalLinks () const

+ const QPicture * picture () const

* const QPromap * pixmap ) const

+ void setAhonment { Ot Alignment )

* void setBuddy { OWWidget * buaday )

+ voud setIndent { mt )

* void sethlargn ( int ) "

[aone
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Object Creation

e Java:
ClassName obj = new ClassName(parameters);
e C++
ClassName obj(parameters);
or
ClassName * obj = new ClassName(parameters);

i

notice *

 In C++ and Java, a class is also a type (similar to int,
char, or float).

YHL Constructor and Destructor



"new" = Memory Allocation

* In Java, unused memory will be automatically reclaimed
(called garbage collection).

AClass x1 = new AClass( 10, 100 ); garbage
x1 = new AClass( 20, 200 );

10,100 |[¥
x1<
20, 200
e Itis unnecessary to worry about the objects that cannot
be reached. Java reclaims the memory.

 You have to remove all references to the object.
« Too much garbage, however, degrades performance.

YHL Constructor and Destructor 9



C++ Memory Leak

* In C++, unreachable memory is lost, "memory leak".

AClass * x1 = new AClass( 10, 100 ); // x1 is a pointer
x1 = new AClass( 20, 200 );

10, 100 “— |leak
x1<
20, 200

e To prevent memory leak
delete x1;
Do not use malloc / free in C++. They do not call the
constructor / destructor.

YHL Constructor and Destructor
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YHL

new - delete

If an object is created by calling "new", it should be
removed by calling "delete".

AClass * x1 = new AClass( 10, 100 );
delete x1;

new — delete pair

— call delete only if new is called earlier

— In the same level (not necessarily the same function)
— an object can be deleted only once

use “valgrind --tool=memcheck --leak-check=yes
executable” to check memory leak

Constructor and Destructor
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Memory Leak

 If allocated memory is not reclaimed, the program will
gradually run out of memory and eventually crash.

« Memory leak is hard to detect by running the program
— usually leak a small amount each time
— can take hours, days, or weeks to run out of memory
— sometime mistaken as performance problems

e In Java, If an object is no longer needed, remove all
references to the object. It will be garbage collected.

 In C++, if an object is no longer needed and the object is
created by calling new, delete the object.

YHL Constructor and Destructor 12



} Yalgrind Home - Mozilla Firefox

File

Edit  Wiew  History  Bookmarks  Yahoo!  Tools  Help

EEX

@ - - - @ m |-ﬁ http: /fvalgrind . org/ |T| P'] |*|valgrind

Infermation

About

MEws

Tool Suite
Supported Platforms
The Developers

Source Code

Current Feleases
Felease Archive
Front Ends # GLIs
“ariants £ Patches
Code Repository

Documentation

Takle of Contents
Cuicl Start

Fac

Lser Manual
Diownload Manual
Publications

Contact

Mlailing Lists
Biir Peanorts

algrind

yii- li-ﬂ'i"-\.
salgrind is an award-winning instrumentation framework for building dynamic analysis
tools. There are valgrind tools that can automatically detect many memory management

and threading bugs, and profile your programs in detail. vou can also use valgrind to
build new tools.

el

[aone
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) Yalgrind - Mozilla Firefox

File

@

Edit  Wiew  History  Bookmarks  Yahoo!  Tools  Help

- - @] fIJ\_I‘ |-ﬁ hkkp: {fvalgrind orgfdocs fmanual iQuickstart, bl

|'| [}] |"|valgrind

<< Home Page

Informmation  Source Code  Documentation  Contact

Fublications |

How to Help  Gallery

| Tahle of Contents | Quick Start | FAQ | User Manual | Download Manual |

Prev Up  Up

Valgrind Documentation

Mext

The Valgrind Quick Start Guide

Felease 3.3.0 7 December 2007

Copyright © 2000-2007 Yalgring

Cevelopers

Email: walgrindigyalgrind .org

Table of Contents

The “algrind Guick Start Guide
1. Introduction

>

[aone

YHL
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) Yalgrind - Mozilla Firefox

File

Edit  Wiew  History  Bookmarks  Yahoo!  Tools  Help

<E| - - @ ﬁ} |-p'1 http: / fealgrind . orgfdocs/manualfquick-start, html# quick-start, morun |‘| [F] '*|valgrind

Usze of -0z and above is not recommended as Memcheck occasionally reports uninitialised-wvalue errors which
don't really exist.

3. Running your program under Memcheck

If wau normally run your prograrn like this:

wyprog argl arg:2

LIse this command line:

valgrind --leak-check=ves nyprodg argl arg < |

N

Memcheck is the default tool. The --leak-check option turns on the detailed memaory leak detector.

Your program will run much slower {eg. 20 to 30 times) than normal, and use a lot rare memory. Memcheck will
issUE MMessages abhout memory errors and leaks that it detects.

4. Interpreting Memcheck's output

Here's an example C program with & memory error and a memory leak.

ginclude <atdlib. ke

wvolid £iwvoid)

>

[aone

YHL
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Destructor (C++ only)

e add ~ in front of the class' name

* NO return type

« usually public

e cannot take parameters = cannot be overloaded
e usually symmetric to constructor

* remove attribute objects by calling delete (if they are
created by calling new)

« should always be virtual

YHL Constructor and Destructor



Calling Order in Class Hierarchy

 |n both C++ and Java
— the constructor of the base class is called first
— the constructor of the derived class is called later —~

— Constructors are naturally virtual because the
constructor in the derived class is always called.

— C++ cannot add virtual in front of a constructor.

e |nC++
— the destructor of the derived class is called first —
— the destructor of the base class is called later

— need to add virtual to ensure the derived class'
destructor Is called

YHL Constructor and Destructor




YHL

Constant Attributes

Constant attributes must be initialized in constructors.
C++

const type attributeName;

constructor(...): attributeName(value) {

}

Java
final type attributeName,;
—> assign value in constructor

Constructor and Destructor
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& CIC++ - ConstructorDestructor/main.cpp - Eclipse SDK

m
&

2 S O S O )

%%, Binaries

it Includes

= Debug

[b) BaseClass.h 1.1 (ASCIT -+
[k} Derivedl.h 1.1 (ASCIT -k
[k} Derivedz.h 1.1 (ASCIT -k
Eﬂ BaseClass.cpp 1.1 {(ASCIT
[} Derivedl.cpp 1.1 {ASCII-
[} Derivedz.cpp 1.1 (ASCII-
[} main.cpp 1.1 (ASCIT -kky
L1 Cppvirtual

1 MyFirstCppProject

T MyFirstlavaProject

| >

* == ConstructorDestructor

File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

5 - IR i ST A C e R-B- HB-0O0-G- @
R RS R S
rﬁ_ﬁF‘rDject Explorer &3 = B @ Detivedl.cpp @ Detivedz. b @ DetivedZ.cpp EI main.cpp &4
E}ﬁ% = #include "EaseClass.h"

#include "Deriwvedl.h'
#include "Deriwved:Z.h'
#include <iostresamn:>
using namespace 3td;
void createObjectl () {

cout << "———A" <o endl;

BaseClass * bobijl = new BaseClass:
cout << "-—-EB" << endl;

EaseClass * hobljZ = new BaseClass(S) !
cout << "———CF << endl;

Deriwvedl * dobjl = new Deriwvedl:

cout << "——-DF << endl;

Deriwvedl * dobj2d = new Deriwvedl(?):
cout << "———E" << endl;

A4 objects must be explicitly destroyed
delete bokhijl:;

cout << "—-—-F" << endl;
delete baokhijs:
cout << M——=0G" << endl;
delete dohijl:
cout << "———H" << endl;

delete dokbj:
L

wrnid mreatehasct2 i) f

B=1e3

| @ cro++ | »
&0 Team Synchr...
}}3 — E
"
b
&l

YHL
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& CIC++ - ConstructorDestructor/main.cpp - Eclipse SDK

File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

[ Project Explarer 52

= ConstruckarDestruckor  [msee
st;? Binaries

[l Includes

(= Debug

[k} BaseClass.h 1.1 (ASCII -k
[k} Derivedl.h 1.1 (ASCII kk
(b} Derivedz.h 1.1 (ASCII kk
Eﬂ BaseClass.cpp 1.1 (ASCII
[} Derivedl.cpp 1.1 (ASCII-
[} Derivedz.cpp 1.1 (ASCII-
[} main.cpp 1.1 (ASCIT -kky!
T Cppvirtual

) MyFirstCppProject

] MyFirstJavaPraoject

O O O O R R R R L

[
|

=

= B @ Derivedl.cpp

cacdl B
=S void createObject2() {

@ Derivedz.h @ DerivedZ.cpp

cout << "-——-01" << endl;
EBaseClass bobijl:

cout << "-—--=0Z" << endl:;
BazeCla==s bobijZ (5):

cout << "-——03" << endl:
Deriwvedl dokbjl:

cout << "——-04" << endl;

Derivedl dokbijz2(7v);
A object are automatically destroyed

rvoid createObject3() !

A thiz will cause wemory leak

cout << "———TI" << endl;

BaseClass * bobijl = new BaseClass:
cout << "-——II" << endl;

EaseClass * hobljZ = new BaseClass(S) !

int mainiint argc, char % arogv[]) {

createlbhijectl() 2
createChjectz ()
createlbject3 () ;
return 0O;

‘iritable amart Insert 13: 23

| main.cpp 52

}}3

|

YHL
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& CIC++ - ConstructorDestructor/BaseClass. h - Eclipse SDK
File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

|._|>_‘| Project Explorer 25 = B @ BaseClass.h @ Derivedz.h @ mairi. cpp @ BaseClass.h &9 74 =08

== #ifndef BASECLASS H

=) #define BASECLASS H

ConstruckarDestruckor  [msee
st;? Binaries

[l Includes

(= Debug

[k} BaseClass.h 1.1 (ASCII -k
[k} Derivedl.h 1.1 (ASCII kk
(b} Derivedz.h 1.1 (ASCII kk
|.__lﬂ BaseClass.cpp 1.1 (ASCII
[} Derivedl.cpp 1.1 (ASCII-
[} Derivedz.cpp 1.1 (ASCII-
[} main.cpp 1.1 (ASCIT -kky!
T Cppvirtual

) MyFirstCppProject

] MyFirstJavaPraoject

{
" rueansn. < overloaded constructor
rirtual ~BaseClass():

b

O O O O R R R R L

#endif /*EASECLAZZ H +/

[
|

0¥ ‘Writable Srnark Insert 5.2 @g

YHL
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& CIC++ - ConstructorDestructor/BaseClass.cpp - Eclipse SDK

File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

|._|>_‘| Proje &4 =08 @ Derivedl.cpp @ Derivedz.h @ DerivedzZ. cpp @ mnair. cpp @ BaseClass.cpp &5 1

== #include "EBaseClass.h"
#include <iostream:-

= =ConstruckorDies
st:? Binaries
il Includes BaseClass: (BaseClass()

rr .. rr -
= Debug cout << "BaseClass: :BaseClass() << endl;

using namespace std;

@, BaseClass.h
@, Derivedl.h 1
@, Cerivedz.h 1
[} =BaseClass.c
[} =Derivedt.cr
|.__l‘e, DerivedZ.cpg

Ba=zeClags: :BaseCla=s=s(int x)
cout << "BazeClassz::BaseClass(int) ™ << endl;

O O O O R R R R L

E"ﬂ main.cpp 1.1 BazeClass: :~BagseClass () |
B Cpp¥irtual cout << "BaseClass::~BaseClassi() ™ << endl:
) MyFirstCppProje: '
] My FirstJavaProje
<) | >
0¥ Wirikable Smart Insert | 3: 21

YHL
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& CIC++ - ConstructorDestructor/Derived.h - Eclipse SDK
File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

|._|>_‘| Project Explorer 25 = B @ Derivedl.h &3 @ Derivedl.cpp @ Derivedz.h @ DerivedZ.cpp @ main.cpp =08

== #ifndef DERIVEDL H_

= #define DERIVED1 H_

ConstruckarDestruckor  [msee
st:? Binaries ) ) }
i) Includes #iinclude "EaseClass.h

(= Debug

[k} BaseClass.h 1.1 (ASCII -k
[k} Derivedl.h 1.1 (ASCII kk
(b} Derivedz.h 1.1 (ASCII kk
|.__lﬂ BaseClass.cpp 1.1 (ASCII
[} Derivedl.cpp 1.1 (ASCII-
[} Derivedz.cpp 1.1 (ASCII-
[} main.cpp 1.1 (ASCIT -kky!
T Cppvirtual

) MyFirstCppProject

] MyFirstJavaPraoject

class Derivedl : public EBEaseClass {
public:

Derivedl () :

Derivedl (int x):

virtual ~Derivedl|]:
r

O O O O R R R R L

#endif /*DERIVED1 H +/

[
|

0¥ ‘Writable Srnark Insert 14:1 @g
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& CIC++ - ConstructorDestructor/Derived!.cpp - Eclipse SDK

File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

|._|>_‘| Proje &4 =08 @ Cerivedl.h @ Derived] .cpp 22 @ Derivedz.h @ DerivedZ.cpp @ main.cpp =08

==
=CanstruckorDes
st;? Binaries
[l Includes
(= Debug
@, BaseClass.h
Eﬂ Derivedl.h 1
Eﬂ Cetivedz.h 1
[} BaseClass.cp
[} =Derivedt.cr
Eﬂ DerivedZ.cpg
Eﬂ main.cpp 1.1
T Cppvirtual
) MyFirstCppProje:
] My FirstJavaProje

=

O O O O R R R R L

=

#include "heriwvedl.h™
#include <iostream:>
using namespace std;
Derivedl: :Derivedl () |
cout << "Derivedl::Derivedl()] "™ << endl;

Derivedl: :Derivedl (int x) {
cout << Therivedl::Derivedliint) ™ << endl:

Derivedl: :~Derivedl (]
cout << "Derivedl::~Derivedl ()™ << endl;

‘Writable Srnark Insert 12 : 24 @g
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& CIC++ - ConstructorDestructor/Derived2.h - Eclipse SDK
File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

[ Project Explarer 52

= B @ Derivedl.h @ Derivedl.cpp @ Derivedz,h &3 @ DerivedZ.cpp @ main.cpp =08

== #ifndef DERIVEDZ H

=
st;? Binaries
[l Includes
(= Debug

O O O O R R R R L

T Cppvirtual
[59] MyFirstiZppProject
(5] My FirstJavaProject

=

ConstruckarDestruckor  [msee

[k} BaseClass.h 1.1 (ASCII -k
[k} Derivedl.h 1.1 (ASCII kk
(b} Derivedz.h 1.1 (ASCII kk
|.__lﬂ BaseClass.cpp 1.1 (ASCII
[} Derivedl.cpp 1.1 (ASCII-
[} Derivedz.cpp 1.1 (ASCII-
[} main.cpp 1.1 (ASCIT -kky!

#define DERIVEDZ H
#include "Derivedl.h'

class Derived: : public Derivedl {
public:

Derived2 () :

Derived2 (int x):

virtual ~Derived?2|]:

Y

#endif /*DERIVEDZ H +/

|

‘Writable Srnark Insert 14:1 @g
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& CIC++ - ConstructorDestructor/Derived2.cpp - Eclipse SDK '._ 'E|[Z|
File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

|._|>_‘| Project Explorer 25 = B @ Derivedl.h @ Derivedl.cpp @ Derivedz.h @ Detived2.cpp 254 @ main.cpp =08

= <}~==5 = #include "Derived:Z.h"
#iinclude <iostream:

= ConstruckarDestruckor  [msee
st:? Binaries | -
i) Includes Derived2: :Derived2 () {

rr 1 - . 1 rr -
= Debug cout << "DherivedZ::Derived:zZ () << endl;

[k} BaseClass.h 1.1 (ASCII -k
[k} Derivedl.h 1.1 (ASCII kk
(b} Derivedz.h 1.1 (ASCII kk
|.__lﬂ BaseClass.cpp 1.1 (ASCII
[} Derivedl.cpp 1.1 (ASCII-
[} Derivedz.cpp 1.1 (ASCII-
[} main.cpp 1.1 (ASCIT -kky!
T Cppvirtual

) MyFirstCppProject

] MyFirstJavaPraoject

using namespace std;

Derived?2: :Derived2 (int x) {
cout << "herivedZ::Derived2 (int) "™ << endl:

O O O O R R R R L

Derived2: :~Derived2(]
cout << "DherivedZ::~Derived:z ()" << endl;

[
|

0¥ ‘Writable Srnark Insert 15:1 @g

YHL

Constructor and Destructor

26



& CIC++ - ConstructorDestructor/main.cpp - Eclipse SDK

B[=1E

= O

File Edit FRefactor Mavigate Search Run  Project  Window  Help
[ Proje 52 = B [ main.cpp 2 || BaseClass.cpp P4 = 0 El consale 52
=! <*}:D = #include "BaseClass.h'" A <kerminated = ConstructorDestructar exe [C/C++ Loca
= I:E' =ConstruckorDes #include "Deriwvedl.h” b % Ex Eﬁ 'EI @
& ﬁ?EMMms #include "heriwved:Z.h'™ e
il Includes #include <iostresmn: gl = R
B Debug using namespace 3td; F——A
& Eﬂﬁﬁeﬂm&h void create0Obhjectl () | EaseClass: iBaseClass ()
& EﬂDemmdlh] cout << M———L" << endl; -—-F
& EﬂDemmdéh i BazeCla=z=s ¥ bhob]jl = new BaszeClasz: EazeClazz: :BaseClaz=(int)
Eel ~Base - ramt < f——-—RF s pndl e ———i
H }DHW t) f BaseClass: :BaseClass ()
D,Derwe ase ConStrUCtor IrSt Derivedl: :Derivedl ()
EEI ITIEII-I l:FIFI 1 ] LTl LY Tl - L LR I TR | 1= | g == o e = ___D
f]mewmal cout << "——-D" << endl; EaseClass: iBaseClass ()
ijYHGKmDWDEI Derivedl * dobj:sZ = new Derivedl(7): Derivedl: :Derivedl (int)
) . cout << "——=E" << endl; -—-E
LT MyFirstJavaProje ) o
Af objects rmust he explicitly destrc EazeClaza: :~BaseClaz= ()
delete holbijl: ——-F
cout << "——=F" << endl; BaseClass: :~BaseClass ()
—-———0G
base destructor second [  persvestsperiveas
EaseClass: i ~BaseClass ()

cout << "—-—-H" << endl;
delete dobjZ:
i

roid oreateObject2() !
cout << "———01" << endl:
BazeClas=s bobijl:;
rant cr PP s amdl s s
£ > L >
Sk

-——H
Deriwvedl:

-—-01

BazeClass=:

-—-02

Faasi"™ laca

r~Derivedl()
EazeCla==:

r~BazeClaz=()

:BaseClass ()

sRaasr lassfint
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& CIC++ - ConstructorDestructor/main.cpp - Eclipse SDK

=

O O O O R R R R L

=

[ Proje B2

==
=ConskructorDes

91:;? Binaries
[l Includes
(= Debug

@, BaseClass.h
Eﬂ Derivedl.h 1
Eﬂ Cerivedz.h 1
[} =BaseClass.c
[} =Derivedt.cr
Eﬂ DerivedZ.cpg

Eﬂ main.cpp 1.1

T Cppvirtual
FS m et Lt

objects automatically destroyed

'

£

File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

= B [ main.cpp 2

@ BaseClass.cpp P4
delete hobjs:;

cout €< "——-G" £ endl:
delete dolbijl:
cout << "——-H" << endl;

delete dobijZ;

rvyoid createObject2() {
cout << "-——01" << endl;
BazeCla==s hobjl:
cout << "-——02" << endl:
BazeCla=zz bobijZ (5):
cout << "———03" << endl;
Derivedl dokbijil;
cout << "-——-04" << endl;

volid create0bject3 () |
A4 this will cause memory leak

cout << "———T" << endl;

" TTM s AT -

createChiectl ()l :

BazeClass * bob]l = new BazseClassz;

destructor not

int main(int argo, char * argv[])

called, memory leak

=

El consale 53

X %

Deriwvedl:
BaseClass
-——01
BaseClass
—-——0z
BaseClass
—-——03
BaseClass
Deriwvedl:
———04

BazeClass=:

Deriwvedl:
Derivedl:

EaselClass:

Deriwvedl:

EaszeClass=s:
EazeCla==:

BaseClass
-—1I
JaseClass
-——-1II
BaseClass

Ex R & &

r~Derivedl()
1 1~BaseClas=1()

:tBaseClass ()
i iBaseClass (int)

tBaseClass|()
tDerivedl ()

:BaseClass ()
:Derivedl (int)
i~Derivedl()

i~BaseClass ()
r~Derivedl()

r~BaseClazss ()
r~BazeClaz=()
1 1~BaseClas=1()

:tBaseClass ()

i iBaseClass (int)

= O

<kerminated = ConstructorDestructar exe [C/C++ Loca

YHL
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"8 msee190pc9.ecn.purdue.edu - eed462b30@mseel 90pc - SSH Secure Shell

File Edit Miew window Help
&1 Quick Connect |_] Profiles =

H &a ¥ B@ #h S % @R

(>

[ (mseel90pc9) ~/cpp/ConstructorbDestructor/ ] 1s
BaseClass.cpp CvVs/ Derivedl.h Derived2.h

BaseClass.h Derivedl.cpp Derived2.cpp main.cpp
[(mseel90pc9) ~/cpp/ConstructorbDestructor/ ] |}

£
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"8 msee190pc9.ecn.purdue.edu - eed462b30@mseel 90pc - SSH Secure Shell
File Edit Miew window Help

&1 Quick Connect |_] Profiles =

H &k @ ¥ B # E S % @N
[ (mseel90pc9) ~/cpp/ConstructorbDestructor/ ] 1s &
BaseClass.cpp CvVs/ Derivedl.h Derived2.h

BaseClass.h Derivedl.cpp Derived2.cpp main.cpp

[ (mseel90pc9) ~/cpp/ConstructorDestructor/ ] gmake -project
[ (mseel90pc9) ~/cpp/ConstructorbDestructor/ ] gmake

[ (mseel90pc9) ~/cpp/ConstructorDestructor/ ] makelj

£
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"8 msee190pc9.ecn.purdue.edu - eed462b30@mseel 90pc - SSH Secure Shell

File Edit Miew window Help

&1 Quick Connect |_] Profiles =

HER M2 2B #a0% &K

[ (mseel90pc9) ~/cpp/ConstructorDestructor/ ] valgrind --leak-check=yes #
. /ConstructorDestructor |}

£
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H msee190pc9.ecn. purdue.edu - eed462b30@msee190pc - SSH Secure Shell

File Edit Miew window Help

&1 Quick Connect |_] Profiles =

H & @ 2 & #h &S % &N

loc.c:168) &
==15112== by 0x4016C2: createObject3() (in /home/shay/a/eed462b30/cp
p/ConstructorbDestructor/ConstructorbDestructor)

==]15112== by 0x401712: main (in /home/shay/a/eed462b30/cpp/Construct
orDestructor/ConstructorDestructor)

==15112==

==15112==

==15112== 8 bytes in 1 blocks are definitely lost in loss record 2 of
2

?=15112==) at 0x4904DBS: operator new(unsigned Tong) (vg_replace_mal
oc.c:168

==]15112== by 0x401696: createobject3() (in /home/shay/a/eed462b30/cp
p/ConstructorbDestructor/ConstructorbDestructor)

==15112== be 0x401712: main (1n)fhomef5hayfafee462h30fcnnICDngtruct
orDestructor/ConstructorbDestructor

==15112== leak detected
==15112== LEAK SUMMARY:

==15112== definitely lost: 16 bytes in 2 blocks. <3:]

==15112== possibly Tlost: 0 bytes in 0 blocks.

==]15112== still reachable: 0 bytes in 0 blocks.

==]15112== SqureSSEd: 0 bytes in 0 blocks.

==1E112== Reachable blocks (those to which a pointer was found) are no
t shown.

==15112== To see them, rerun with: --show-reachable=yes

[ (mseel90pc9) ~/cpp/ConstructorDestructor/ ] |}
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"8 msee190pc9.ecn.purdue.edu - eed462b30@mseel 90pc - SSH Secure Shell
File Edit Miew window Help

&1 Quick Connect |_] Profiles =

cout << ---II << endl;
) BaseClass * bobj2 = new BaseClass(5);
int main(int argc, char * argv[]) {
createtbjectl();
createdbject2();
// @reateobject3(); <3:]
) return 0;
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"8 msee190pc9.ecn.purdue.edu - eed462b30@mseel 90pc - SSH Secure Shell
File Edit Miew window Help

&1 Quick Connect |_] Profiles =

H &k & &2 #h &S % &N

BaseClass::~BaseClass()

---01

BaseClass: :BaseClass()

---02

BaseClass: :BaseClass(int)

---03

BaseClass: :BaseClass()

Derivedl: :Derivedl()

---04

BaseClass: :BaseClass()

Derivedl: :Derivedl(int)

Derivedl: :~Derivedl()

BaseClass::~BaseClass()

Der1v$dl::~Der1veql()()

BaseClass::~BaseClass

BaseClass: :~BaseClass() no Ieak
BaseClass::~BaseClass() J:L

==15200==

=;15200== ERROR SUMMARY: O errors from 0 contexts (suppressed: 5 from
2

==15200== malloc/free: in use at exit: 0 bytes in 0 blocks.
==15200== malloc/free: 16 allocs, 16 frees, 464 bytes allocated.
==]15200== For counts of detected errors, rerun with: -v
==15200== A1l heap blocks were freed -- no leaks are possible.

[ (mseel90pc9) ~/cpp/ConstructorDestructor/ ] |}
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& CIC++ - ConstructorDestructor/main.cpp - Eclipse SDK

Derivedl's constructor called

[} Derivedl.cpp
|.__l‘e, DerivedZ.cpg
Eﬂ =main.cpp 1

T Cppvirtual
FS m et Lt

Derivedl's destructor called :>

delete hbokhijs;

cout << "———ALPHAL™ << endl;
BazeClass * bob]jl = new Derivedl(9):

cout << "——=EBETL"™ << endl;

BazeCla=zs ¥ bhob]jZ = new DerivedZ (15):

int main{int argc, char * arogv[]) |
A oreateChijectli():
A oreateChiecti():
A createChbject3 ()
createlbijectd () ;
return 0O;

* Writable smart Insert | 631 2

B[=1E

= O

<terminated = ConskructorDestructor, exe [(CC+

X %

B

-——ALPHA
BEaseClass:

File Edit FRefackor Mawvigate Search Run Projectk  Window  Help
[ Proje 52 = 0| [ perivedl.cpp || main.cpp 52 || BaseClass.cpp P 2 0 B console 52
0% < vo1d createUbject3() 1 -
= A/ this will cause memory leak i
s
==z =ConstruckorDes cout << "———Tf << pndl:
o . ’
H:ﬁ.Bmmms BaseClass * bobjl = new BaseClass:
- Inchudes pout << "---II" << endl;
(= Debug EaseClass * bobjZ = new BaseClass(5):
@, BaseClass.h y
T

Derivedl::
-——EBETL
BaszeClass:
Deriwvedl:
Deriwved:Z:
———FAMMA
Derivedl:
BaseClass:
-—-DELTAL
Derivedi::
Deriwvedl::
BaseClass:

Ex b & &

-

:BasecClass()
Derivedl{int)

1BasecClaszss=sl)

:Derivedl ()
:Derived?Z [(int)

i~Derivedl()

r~BaseClass ()

~DerivedZ ()
~Derivedl()
:~BaseClass ()

YHL Constructor and Destructor
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& CIC++ - ConstructorDestructor/BaseClass. h - Eclipse SDK

File Edit Refackor

[ Proje 52 = B/ [g] main.cpp || BaseClass.cpp [h| BaseClass.h 52 Py 7 0 E console i3 =08
= ‘C}% & fifndef BALSECLLSS H <kerminated > ConsktructorDestruckor. exe [(CiC+
5 LS sconstructorpes | define BASECLASS H_ X% Gl E&E

st;? Binaries
[l Includes
(= Debug

O O O O R R R R L

T Cppvirtual

Mavigate Search Run  Project  wWindow  Help

@, =BaseClass.t
@, Derivedl.h 1
@, Cetivedz.h 1
[} BaseClass.cp
|.__I“E, Detivedl .cpp
|.__l‘e, DerivedZ.cpg

Eﬂ =main.cpp 1

) MyFirstCppProje:
] My FirstJavaProje

=

|l

class EBaseClass FEER= =
: |
public:

BaseCla=s () ;!

BasgseCla=ss(int x):

A4 wirtual

~BaseClass() ;

g <3 destructor not virtual

#endif /*BASECLLIS H +/
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& CIC++ - ConstructorDestructor/main.cpp - Eclipse SDK

File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

[ Proje 52 = B [ main.cpp £2 || BaseClass.cpp |h| BaseClass.h 74
= %% = vo1d createUbject3 (] 1
= A/ this will cause memory leak
==z =ConstruckorDes cout << "———Tf << pndl:
B . ’
3%, Binaries BaseClass * bobjl = new BaseClass:
il Includes pout << "---II" << endl;
(= Debug EaseClass * bobjZ = new BaseClass(5):
@, =BaseClass.t y
R

~

= O || Bl conscle 2 =0
<terminated = ConskructorDestructor, exe [(CC+
X % LS E
% By
—-——ALPHRL

Derivedl's constructor called E>

L Derived!.cpr cout << "-——ALPHA" << endl;
& EﬂDemdecw BaseClass * bobjl = new Derivedl(9):

F-lel —rmzin Fe A R

Derivedl's destructor not called |':>
= possible memory leak

UeleTe DORJL;?

int main{int argc, char * arogv[]) |
A oreateChijectli():
A oreateChiecti():
A createChbject3 ()
createlbijectd () ;
return 0O;

* Writable smart Insert | 631 2

|

BaseClass: i:BaseClass ()
Derivedl: :Derivedl(int)
-——EBETL

BazeClas=ss: :BaseClass= ()
Derivedl: :Derivedl()
DerivedZ: :DeriwvedZ (int)
———FAMMA

BaseClass: i~BaseClass ()
-——-DELTAL

BEazeClass: :~BaseClazs=s ()
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& CIC++ - ConstructorDestructor/BaseClass. h - Eclipse SDK
File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

>

[ Proje 52 = B/ [g] main.cpp || BaseClass.cpp i) BaseClass.h 52 4

== #ifndef BASECLASS H_

= bﬁ =ConstruckorDes fhdefine BASECLASS H_

si-,i:? Binaries

[l Includes
(= Debug

@, =BaseClass.t
Eﬂ Derivedl.h 1
Eﬂ Cetivedz.h 1
[} BaseClass.cp
Eﬂ Detivedl .cpp
Eﬂ DerivedZ.cpg
Eﬂ =main.cpp 1
T Cppvirtual

) MyFirstCppProje:
] My FirstJavaProje

class bBaseClass

i

public:
BaseClass () ;
BaseClass (int x):

rirtual ~BaseClass|():
virtual ~BaseClass(int x): <:t:]

Y

o R e R R = R = R

#endif /*BASECLLIS H +/

destructor cannot
have parameters

destructor cannot
be overloaded

* Writable smart Insert 10: 31

= B

=

B[=1E

El console 52

Z-Build [ConstructorDestruckor]
& [=H = - .
il =3 .f E L

LR R S Sy g W S Sy i

make all

Building file:
../BaseClass.cpp
Invoking: Cygwin C++
Compiler

g++ —-00 —-g3 -Wall -c
-frmessage-length=0 -HMMD
-MF -MF"BaseClass.d"”
-MT"Ba=seClas=s.d"”
-ofEaseClas=s.o"

", ./BaseClass.cpp™

In file included from
../BazeClass.cpp:1:

../BageClass.h:10: error:

destructors may not have
parameters

../BaseClass.h:10: error:

‘wirtual
BazeClaszss::~BaseClaz=() '
and ‘wirtual

Basellass: :~BaseClass () '
canhot ke overloaded
make: **% [BaseClass.o]
Error 1

£
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& CIC++ - ConstructorDestructor/BaseClass. h - Eclipse SDK
File Edit FRefackor Mawvigate Search Run Projectk  Window  Help

[ Proje 52 = B/ [g] main.cpp it BaseClass.cpp [h| BaseClass.h 52 Py 7 0 E console i3 =08
= ‘C}% = #ifndef BLIECLASS H C-Build [ConstruckorDestruckor]
#define BASECLASS H @ e B -0~

=iz >ConstruckorDes
st:? Binaries |

IB]J Includes class bBaseClass {

[= Debug public:

[k »BaseClass.t BaseClass (]

@I Derivedl b 1 Ba_tseClass (int x):
[k} Derivedz b 1 rvirtual ~BaseClass(]:

EEEI ~BaceClase A4 wirtual ~BaseClass(int =) :

|.__I“E, Derivedl.cpp ¢ int cval

EﬂD ved?. const int cValue; <:| .

B smanep 1| 7 const attribute
T Cppvirtual

) MyFirstCppProje:
] My FirstJavaProje

private:

#endif /*BLSECLLIS H +/
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& CIC++ - ConstructorDestructor/BaseClass.cpp - Eclipse SDK

File Edit FRefackor Mawvigate Search Run Projectk  Window  Help
[Faproje 22 7 O e maincpp | fel BaseClass.cpp 2 [H BaseClassh |74 T O
= %% = #include "BaseClas=s.h" u
=) hﬁ ~ConstruckorDes #include <iostresmm:
= ﬁ?BMMms using namespace std;
® ) Includes BaseClass: ;BaseClass () 1 -
®- (= Debug cout << "HBaseClass::iBaseClass() " << endl
@, #BaseClass.t '
@, Derivedl.h 1 )
m Derivedz.h 1 3 BaseClass::BaseClass(int x) ! =
] ﬁ% }&ﬁeﬂéﬁi cout << "BazeClassz::BaseClass(int) "™ << e
|.__I“E, Derivedl.cpp '
|.__l‘e, Detived? .cpp
& Eﬂ:mmncppl BaseClass: :~BaseClass () |
cout << "BaseClass::~BaseClass() "™ << end

T Cppvirtual
[59] MyFirstiZppPraojec
] My FirstJavaProje

const attribute must be
Initialized in constructor

=

‘iritable amart Insert 423

=

El console 52

Z-Build [ConstructorDestruckor]
8 e BT
B e
../BaseClass.cpp
Invoking: Cygwin C4++
Compiler

g++ -00 —-g3 -Wall -o
—-fmessage-length=0 -MMD
-MP -MF"BaseClass.d"
-MT"BaseClass.d"”
-o"BaseClass.o"
.. /BaseClass.cpp™
../BaseClass.cpp:
Constructor
"BaseClass::BaseClass()':
../BazeClass.cpp:4:

In

Error:
uninitialized member

"BazeClass:iicValue' with

‘const! type ‘const int!
../BaseClass.cpp: In
Cconstructor

"BaseClazz::BazeClas=(int)’'
../BaseClas=s.cpp:8:
uninitialized member

ErXrror:

"BaseClaszss::cValue' with

‘const' type ‘const int!
make: **% [BaseClass.o]
Error 1

£
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& CiC+

+ - ConstructorDestructor/BaseClass.cpp - Eclipse SDK

File Edit FRefackor Mawvigate Search Run Projectk  Window  Help
[ Proje 52 = B/ [g] main.cpp ic| BaseClass.cpp 5 |h| BaseClass.h s = 0O
= %% = #include "BaseClas=s.h" u
= hﬁ =ConstruckorDes #i?clude “lostresm>
& ﬁ?Bmyms using namespace =td;
& ﬁﬂInmﬁes BaseClass: :BaseClass () | -
&= Debug cout << "BaseClass::BaseClass() ™ << endl
@, #BaseClass.t SHBLIG ki =
@, Derivedl b 1) = '
@, Derivedz b 1 )
EEEI SBiacaClass.c BazeClas=s: :BageClass (int x) | =
| EﬂDemmdlc# cout << "BaseClass::BaseClass(int)" << e
E’EI Derivedzlcpl: EW -
Eﬂ =main.cpp 1 '
T Cppvirtual
f]MyHGKmpWDEt BazeClass: :~BaseClass () |
cout << "BaseClass::~BaseClass() " << end

] My FirstJavaProje

=

'

const attribute cannot be E>
Initialized using assignments

‘iritable amart Insert 11:15

El console 52

C-Build [ConstruckorDestruckor]
o] 1, — o = o
B Gy o B-03
.. /BaseClass.cpp™
../BaseClass.cpp:
COnStEuCtor
"BaseClass::BaseClass()':
../BazeClass.cpp:4:

In

Error:
uninitialized member

with
‘const int!

"BaseClass::cValue'
Lype
../BaseClass.cpp:6:
aszignment of read-only
data-member

‘const!
Error:

"BaseClass::cVWalus!
../BazeClass.cpp: In
Constructor

"BageClasz: iBaseClass(int)’'
../BaseClass.cpp:9:

uninitialized member

EXror:

with
‘const int!

"BaseClass::cVWalues'
Lype
../BaseClass.cpp:il:
assignment of

‘const!

Error:
read-only data-member
"BazeClass:icValue!

*#*% [BaseClass.o]

make:
Error 1

£
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& CIC++ - ConstructorDestructor/BaseClass.cpp - Eclipse SDK

Ba=zeClas=s::BaseCla=ss(int x): cvalueixb {
cout <<
A eValue = x:

[} =BaseClass.c
Eﬂ Detivedl .cpp
Eﬂ DerivedZ.cpg
Eﬂ =main.cpp 1
T Cppvirtual

) MyFirstCppProje:
] My FirstJavaProje

"BaseClass: ::BaseClass(int) " << e

File Edit FRefackor Mawvigate Search Run Projectk  Window  Help
[ Proje 52 = O Lg main.cpp || BaseClass.cpp 52 |h| BaseClass.h P+ T 0 B console 52 =08
= %3 = #include "EaseClazs.h™ Z-Build [ConstructorDestruckor]
) . = [2 = - .
= :;E- =ConstruckarDes #11:11::111!13 <1nstrea.mc>1 u%lu.::'u_f__' = -
o using namespace std; -
Binaries _ _ _ -
E Includes BazeClass: :BaseClass () : cValue(d) | g+ 00 -g3 -Wall -c
cout << aseClass: :BaseClass << BN - - =T
& Debug "E ol B ol [y a1 fmeszsage-length=0 -HMD
_ —_ L i r
& E% ol | // cValue = 4: NF -HF"main.d
Ea} BRI, ) ~MT"main.d” -oMmain.o®
i Derivedl b 1 ] .-"main o ]
.. .Cpp
i 1) Derivedz.h 1 fmain.cpp: In function
[+
[+
[+
[+

BaseClass: :~BaseClass (] {
cout << "BaseClass::~BaseClass() " << end
i

const attribute must be
Initialized using ":"

* Writable smart Insert | 9: 38

B[=1E

‘vold createdhiject3 () ':
Smain.cppa40;:
unused wvariahle

warning:
'bohijl!
warning:
'bohja!
Finizhed building:
../main.cpp

LA mAain.cppi 4z
unuszed wvariable

EBuilding target:
Constructorlestructor.exe
Invoking: Cygwin C++ Linker
o++
—-ofConstructorbestructor.e
./BazeClaz=z.0
LSherivedl.o

xErr
S Dherived: .o
Smain.o

Finished building target:
Constructorlestructor.exe

£
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& Java - JavaConstructor/src/javaconstructor/JavaMain. java - Eclipse SDK

File Edit Source Refactor Mavigate Search Runm Project  Window  Help

TS Mavigator 2 =08 m JavaMain,java &4 m BaseClass.java m Derived! lare iava i Maviyed?iClass. java =08

Java

i = <}==é} = package Javacohstructor:

T ConstruckorDeskruckar
public class JavalMain {l

T Cppvirtual
= 'L:‘,J- lavaZonskruckor - .
= bin /
B-E= src ¥ @param args

wf
= public static void main(3tring[] arga) {
A4 TODD huto-generated method atub
System. out.println(™L™) ;

= javaconstruckor
m BaseClass,java
m Detived1Class, jaw
m Detived2Class, jav

m TavaMain.java BazeClas=s bobijl = new BaseClass|():
.classpath System. cut.princtln("E™) ;
project BaseClass hobjsd = new BaseClass(4):
&1 MyFirstCppProject IJystem. out.println(™CT)
BazeClass bhobijli = new DerivedlClass():

(] My FirstJavaProject ;
Syatem. out.princln (D)

BaseClazs bhobhijd = new Derivediclaszsi(4):

0¥ ‘Writable Srnark Insert 324 @g
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& Java - JavaConstructor/srcfjavaconstructor/BaseClass. java - Eclipse SDK Z E| [Z|

File Edit Source Refactor Mavigate Search Runm Project  Window  Help
TS Mavigator 2 =08 m Javalain. java m BaseClass.java oo m Derivedl Class. java m DerivedZClass.java =08
25 = G:ﬁ = package Javacohstructor:
.7 ConstruckorDestruckar ubli 1 B -
7 Cppvirtual P ic o : ass Basellass {
=122 JavaConstruckor public BaseClass| ]_ t . .
&= bin System. cut.println("BaseClass: iBaseClass ()1 ™) ;
== src '
= javaconstruckor
. = public BazeClasszs(int =) |
[J] BaseClass.java ] . ] "
m Derivadiclass jav System. cut.println("BaseClass: BaseClas=s(int) ') :
m Detived2Class, jav '
m JawaMain.java ;
.Classpath
praject
] MyFirstCppProject
] MyFirstJavaPraoject
< |
0* "Witahle Smart Insert | 1211 @)
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& Java - JavaConstructor/src/javaconstructor/Derived1Class. java - Eclipse SDK

File Edit Source Refactor Mavigate Search Runm Project  Window  Help
TS Mavigator 2 =08 m Javalain. java m BaseClass.java m Derived1Class, java &4 m DerivedZClass.java
25 = G:ﬁ = package Javacohstructor:
.7 ConstruckorDestruckar
) public class DerivedlClass extends BaseClass |
T Cppvirtual
=122 JavaCanstructor ) )
&= bin public Derlved1Cl§33i] 1 . .
B-E= src SJystem. out.println("herivedlClazss: i DerivedlClass () ™) ;

= javaconstruckor
m BaseClass,java
m Detived1Class, jaw
m Detived2Class, jav

m JawaMain.java
.Classpath

praject
[59] MyFirstiZppProject
(] My FirstJavaProject

public DerivedlClas=si(int x) |

System. cut.println("herivedlClass: :DerivedlClass(int) ™) ;

no need to call super

[
|

=

YHL

0 Writable Smark Insert 14:1
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File Edit Source Refactor

YHL

Mavigate Search Run  Project  Window Help

TS Mavigator 2 =08 m Javalain. java m BaseClass.java m DerivedlClass.java m Derived2Class. java &4 =08
25 = G:ﬁ = package Javacohstructor: u
.7 ConstruckorDestruckar
eI Cppvirtual public class DerivediClass extends DerivedlClass |
= .[D._I Javatonstruckar = public DerivediClazsz() 1
&= bin Jystem. cut.println("herivediClazss: ierivedZClass () ™) ;
== src '
=== javacanstructaor ) _ )
m BaseClass.java = public DerivedZClaszs=(int x) |
m Derivedl[llass av Syatem. cut.println(herivediClass: iDerived2 Class(int) M) ;
m Detived2Class, jav '
m JawaMain.java '
.Classpath
praject
[59] MyFirstiZppProject
] MyFirstJavaPraoject
< N
o "Witahle Smart Insert | 1211 @)

& Java - JavaConstructor/src/javaconstructor/Derived2Class. java - Eclipse SDK Z E| [Z|
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& Java - JavaConstructor/src/javaconstructor/JavaMain. java - Eclipse SDK

7 MyFirstCppF
) MyFirstlava

=

| ™

BazeClass bokhijd = new DerivedicClass(4):

[ L

‘iritable amart Insert G 19

File Edit Source Refactor Mavigate Search Runm Project  Window  Help
el o = O 1] JavaMain.java &2 [J] DerivedzClass.java 7 = O | Bl consale 2 =08
= javaconsStructor: <terminated= JavaMain [Java Application] C:YProgram File
= =, - =k -
. X% BBEE 2 B0
: class JavaMain | i
(=] q:é,., BazeClazs: :BaseClaz=|()
T Constructor B
B cppvirtual Eparam args Basellass: :BaseClass (int)
-J C
[=-1= JawaConstr . . . . i
= bin - -1ic =tatic vold wain(3tringl[] args) | EaseClass::BaseClass ()
5 arc ot SAoTNmn burm-renerated wethnd =Stuhk DerivedlClass: :DerivedlClass (]
=em t tor first .
m ase Cons ruc Or IrS BazeClass: i:BaseClass ()
m % S L e PL Ll L ) DerivedlClasz::DerivedlClazz()
N el BaseClass hob]Z = new BaseClass(4); DerivedZClass: :Derived2Class (int)
m IJystem. out.princln(™CT) ;
] BEazeCla=ss bobhij3d = new DerivedlClass():
.Classpa i
) Syvatem. out.princln (D)
project

YHL
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& Java - JavaConstructor/src/javaconstructor/Derived1Class. java - Eclipse SDK Z E| [Z|

File Edit Source Refactor Mavigate Search Runm Project  Window  Help

el

e

ac

==
T Constructor
LT Cppvirtual
= ID‘J- JavaConstr,
= bin
== src
== jave
(5
5
5
0
.Classpa
project
7 MyFirstCppF
) MyFirstlava

=

= O m JavaMain.java

m BaseClass.java m Detived1 Class, java &4 m Derived2Class. java =08

package Javaconstructor:
public class DerivedlClass extends BaseClass |
public DerivedlClass()] |1

IJystem. out.println("berivedlClass: i DerivedlClass() ™) ;

public DerivedlClassi(int =) |
super [x) ;

call super

System. cut.println("berivedliClass: :DerivedlClass(int) ™) ;

‘Writable Srnark Insert 76 @g
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& Java - JavaConstructor/src/javaconstructor/Derived2Class. java - Eclipse SDK Z E| [Z|

File Edit Source Refactor Mavigate Search Runm Project  Window  Help

el o =08 m Javalain.java m BaseClass.java m DerivedliClass.java m Derived2Class, java &4 =08

= package Javaconstructor:
b public class DerivediClass extends DeriwvedlClass |
= Q:B} = public DerivediZClass() 1

Jyvstem. cut.println("herivedaClass: i DerivedaClass() ™) ;
T Constructor

T Cppirtual
|
= JavalZansk
& JmaConi . puiio perivedzClassiint x) ( <::| call super
n super (¥
== src . . ) )
. System. cut.println("herived2Class: :Derived2ZClass(int) ™) ;
== jave )
21

.Classpa
project
1 MyFirstCppF
) MyFirstlava

0¥ ‘Writable Srnark Insert g:34 @g
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& Java - JavaConstructor/src/javaconstructor/JavaMain. java - Eclipse SDK

File Edit Source Refactor Mavigate Search Runm Project  Window  Help

el o = O 1] JavaMain.java &2 [J] DerivedzClass.java 7 =0

= jevaconstructor;

lass JavalMain |
==
T Constructor
LT Cppvirtual
= ID‘J- JavaConstr,
= bin
== src

-=w| call constructor(int) >

System. out.princln("E™) ;

dparam args

“Lic static void main(3tring[] args) |

m BaseClass hobjed = new BaseClass(4):
m Jystem. out.println(™CT);
] BazeClass hobjld = new DerivedlClass():
.Classpa i
) Syvstem. out.println (D)
project

) BazeClas=zs hobijd = new Derivediclassi(4):
5] My FirstCppF

) MyFirstlava

3 | E

* Writable smart Insert | 7@ &

El console 52 =0
<terminated= JavaMain [Java Application] C:YProgram File

X fEFE 8-~

L

BazeClazs: :BaseClaz=|()

E
Basellass::BaseClass (int)
Z

EazeClass: iBaseClazss ()
PerivedlClass: :DerivedlClass ()

=

BaseClass: :BaseClass(int)
DerivedlClass::DerivedlCla==s(int)
DerivediClass::DerivedZClass(int)

YHL
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& Java - JavaConstructor/src/javaconstructor/BaseClass. java - Eclipse SDK

File Edit Source Refactor Mavigate Search Runm Project  Window  Help

el o =08 m Javalain.java @ BaseClass.java & m DerivedlClass. java m Derived2Class. java =08
= package Javaconstructor: u
b public class BaseClass |
= Q:B} B - public BaseClass ()
7 Construct System. cut.println("BaseClass: iBaseClass (1 ™) ;
onstructor
T Cppvirtual I
.
= gfmsm Q- public EaseClassiint ) {
e n Swatew. cut.println("BaseClass: BaseClass(int) ™) :
sHC
] h
= @Ec E private final int fValue;
¥
5
5 .
0 constant (final) must be
.Classpa
Jproject
L okt Initialized in constructor -
Y PR E Console &5 O, | =8 DO = W | f E ¥ Fﬁ M =

) MyFirstlava
<terminated = JavaMain [Java Application] C:Program Filesijavalirel 6.0_03binjavaw.exe (Feb 24, 2005 11:29:24 PM)

i

Exception in thread "main™ Jjava.lang.Error: Unresolved compillation problems:
The blank final field £fWalue may not have heen initialized
The blank final field £fValue may not have bheen initiaslized

at Javaconstructor.BaseClass.<initc> (BaseClass. java:rd)

at Javaconstructor.Javalain.main (Javalain. javaill)

* Writable smart Insert 13:1
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& Java - JavaConstructor/src/javaconstructor/BaseClass. java - Eclipse SDK

ool T

e

==
T Constructor
LT Cppvirtual
= ID‘J- JavaConstr,
[ bin
== src
== jave

.Classpa
project
1 MyFirstCppF
) MyFirstlava

=

File Edit Source Refactor Mavigate Search Runm Project  Window  Help

m Javalain.java m BaseClass.java & m DerivedlClass. java m Derived2Class. java =08
package Javaconstructor:
public class BaseClass |
= public EBaseClassi() |
fWalue = 4;
IJystem. out.println("BaseClass: :BaseClass ()1 ") ;
¥
= public BaseClassi(int =) |
fWalue = =
System. cut.println("BaseClass: :BaseClass(int) ™) ;
}
W private final int fValue:
} no problem
El console 32 *% L“Eﬁ@@ = I i S
<terminated = JavaMain [Java Application] C:Program Filesijavalirel 6.0_03binjavaw. exe (Feb 24, 2005 11:30:27 PM)
C s
EazeClas=ss: iBaseClass ()
DerivedlClasz: :DerivedlClaz= ()
D
BaseClass: :BaseClass (int)
DerivedlClass: :DerivedlClass (int)
DerivediZClass: iDerived2Clazs (int)
v

‘iritable amart Insert 10:19
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£ Java - JavaConstructor/src/javaconstructor/BaseClass. java - Eclipse SDK

File Edit Source FRefactor Mavigate  Search Fun Projeck  Window  Help
(i . H ST T -
BB N = O @ JavaMain.java | Easeﬂa-_:s.]‘a-.aa e m DerivedlClass. java | m Derived2Class. java T
el package Jjavaconstructor: u
48
= public class BaseClass |
|E| Q:B} = public EBaseClassi() |
fWalue = 4;
s Zonstruckar
g Coitia IJystem. out.println("BaseClass: :BaseClass (1 ™) ;
= ppvirtua
o H
== JavaConstr
(= hin
El g = public BaseClassi(int =) |
: g g ] fWalue = x;
]EC System. cut.println("BaseClass: :BaseClass(int) ™) ;
L) ]
m i public wvoid setWValue(int =) |
m fWalue = x; =
| .classpa I}II‘ The final field BaseClass.FYalue cannot be assigned
b .praject
----- 11 MyFirstCppF
10 MyFirstlava

e Wikable Smark Insert 14 : 20 @g
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