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Windows Forms
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ABSTRACT

Java AWT is a package of ‘building -graphics user interface in
Java. .NET Windows Forms is also a package of building graphics user
interface in .NET Framework. Because of-the feature “write once, run
anywhere.” of Java, the AWT libraryis difficult to call the native library
of the operating system. Therefore, some applications of graphics user
interface are hard to implement. The Windows Forms library has much
powerful API and integrates easily with Windows operating system. If we
use Windows Forms to build graphics user interface, we can implement
applications easily.

In this thesis, we study the portability of Java AWT to .NET
Windows Forms. First, we introduce the difference between AWT and
Windows Forms. Then, we propose a solution to port AWT to Windows
Forms and analyze the portability. Finally, we use a real porting case to
study and discuss the portability for the case.
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3.1 GuiWrapper 4 %

*#m< 5 0 3K Java AWT #4538 NET Windows Forms - % E &
GuiWrapper ° GuiWrapper £ % * Windows Forms st » 4= AWT F
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GuiWrapper

Program Java AWT
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3.1.1 GuiWrapper # |

BTk APy - BFEL & * GuilWrapper e &) o Bl 3-2
F-BRARY AT szt » 8787 AT i g

import java.awt.*;

public class MyFrame extends Frame {
pubilc MyFrame() {
Button b = new Button('Hello");
add(b, BorderLayout.SOUTH);

show();
1

pubTlic static void main{string[] args) {
new MyFrame();

}

}

B 3-2 ~ & * AWT &g\ 75 &2

R AR R F LR

import java.awt:X;

chscit o s

setsize(320, 240); *

M Untitled =13

Hello

import com. cyc. GuiWrapper. awt. *;

Java AWT Frame

T

e AR * AWT eofest > ,Tﬁ;g sz g * GuiWrapper @ v ¢
Windows Forms k34 {7 o B] 3-3 &2 sxif & g\ » H T8 M7

Windows Forms 4k %

f/fimport java.awt.*®;
import com.cyc.GuiWrapper.awt.*;

public class MyFrame extends Frame {
pubilc MyFrame() {
Buttoh b = new Button('Hello");
add (b, BorderLayout.SOUTH);

set5ize (320, 240); *
show();

pubTlic static void main(string[] args) {
new MyFrame();

™ Untitled =

Hella

NET Windows Form

B 3-3 - # * GUIWRAPPER 77 AWT #7255 78 27 34 (7 & &
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AL AR S R 2T Ao

2. 5% ¥ #4(Strongly portable) :
*ig F AWTefe s\ 72 3 8 BeefgN /i ¥ 2@ * GuiWrapper
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4. # ¥ # 4. (Not portable) :
Foas i@ % AWT endg st 7 g 4ofe i 2oqz 5 30 @ 2 @ % GuiWrapper
#12 3] Windows Forms o 2% i et 4258 2 2 # 47 o

3.2 GuiWrapper #*% 3+

d 3 GuiWrapper £ & 3= AWT thwé sv F (T4 %k » A0 F AL 445
AWT 38 7 7R 24 50 o AWT #7dk i enrd i » 7 A 2 T 7= % #[1] -

¢ Component :
RS R R Y F 46 ihfdlaf o i Label ~ Button
TextFeild ~ Frame ~ Panel % % o

€ (raphics :
PR RER S LR AR (B I

€ Event:
LA R TR E 4 % 2 & _MouseEvent ~ KeyEvent -

FocusEvent % % -

GuiWrapper 1345+ it # it » 2 Component 3% 4r Event 3% %%

PEMER A PRET S S A B B .

3.2.1 Component #-3%

FHIEAR R £ 45 Bk AR 2 4 Component #i5
vt Aedr 419 3 M okt - & & = Component hierarchy ~Layout
manager fv Graphics = 84 o & 7T Kk » NP L BFIFIE = 0L T
il o
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3.2.1.1 Component Hierarchy

B AWT ¢ > 424158 3 * Component f= Container =7 3% 3+ [1] -

Component A_ff = i& * ﬂ/‘mfﬁﬁ}\g_;jk;ufi y T \f’r@w%r
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Container & - #& Component > v #& #&— B4E3) % 3 k3 g H
# Component ° ¢ ** Container » #_Component » #71Z4 Container ¥
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FileDialog

TextArea
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[
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Wenu |<]_| PopupMenu
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35 i@ AWT B3 ) @ %
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1

1

com:cye Guivrapper: awt

Component

Systerm:Windows::Forms

Cantral

N

Label

\

Container

Al

Label
ContainerControl

[

Window
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Farm

i

Frame

Form

B] 3-9 - GUIWRAPPER 71 CLASS DIAGRAM - 1

% 3-1 7|41 AWT 4= Windows Forms, - 4178 4o fe ¥ &

AWT Windows Forms

Button Button

Canvas Control

Checkbox CheckBox
RadioButrton

CehckboxGroup GroupBox

CheckboxMenultem Menultem

Choice ComboBox

Component Control

Container ContainerControl

Dialog Form

FileDialog SaveFileDialog
OpenFileDialog

Frame Form

Label Label

List ListBox

Menu Menultem

MenuBar MainMenu
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Menultem Menultem
Panel ContainerControl
PopupMenu ContexMenu
Menul tem
Scrol lbar VScrol 1Bar
HScrollBar
ScrollPane ContainerControl
TextComponent TextBox
TextField TextBox
Window Form

% 3-1 ~ AWT 4v Windows Forms ey #4138 ¥4 /& %

GuiWrapper % Component hierarchy ' » #* Windows Forms =7
v H R D) AWT end 58 ek 3+ > 247 Component hierarchy 7
AL o 0o AWT endz 438 ou®@ ) 4% Windows Forms iy 138
¥ o F]#t > Component hierarchydé * GuiWrapper # {£ 7% {7+
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3.2.1.2 Layout Manager

*c ¥ % Container ¥ ma’f*"# B X3 Layout manager 1§ 32[1]

“E4 Container * | ez % %2 ﬁﬁ%}%fe”*ﬁﬁm 1k
BpiekiziRipk » 2 gvi%ﬁ? Lm)k#é 7 Layout manager
m%fEé’?]”/lé’?—gﬁmli 3 KRR

AWT # # & BorderLayout ~FlowLayout ~ GridLayout ~ CardLayout
fr GridBaglayout I #& Layout manager[1] % % 32 Container ® ¢4}
PR B o

Windows Forms i * & ¥+i= % £ 78 7 #4158 > £ 4} Docking
Fv Anchoring # B 4 44£[9] ° Docking = it #¢ 07 AWT @ &0
BorderLayout » = € Windows Forms #7438 iX 5 & & ~ /| c/fhid > 7]
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P e % Docking w4 BN BorderLayout > Anchoring =
we fo AWT 3% =07 48 Layout manager = 2 s F]pom R * o

50 f#A-z B R 32 > GuiWrapper # 1 AWT » 17 fa Layout
manager (B 3-10) » EAz;V &k -7 ¥ 24 @ * Layout manager o I ¥
8t AWT ¢ %3 Layout 4% > # Layout manager it it #gi& i o

|
comicyr Guivrapper:awt
FloweLayout
Laynu%nager< GridLayout
BorderLayout
CardLayout
Layoutanagerz GridBaglayout

B] 3-10 ~ GUIWRAPPER =1 CLASS DIAGRAM - 2

% @ d ** Layout manager w2 pF 0 €38 B 3p4]8 chdc it~ o] o
KK AT~ o] o & Windows Forms ¢y #4158 mﬁx iz~ ] e AWT iy
FIF g d <o) o F BFIE € F 7Aoo #7uié * Guilrapper
B DR R > F o TRV A o aF 977 F o F
Layout manager i * GuiWrapper # fe 7% F{ 4 1 2 ¥ H 48 o

3.2.1.3 Graphics
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% AWT # > Graphics ' Bl # i ~ 4z & Image ~ Graphics ~ Font
P B URJIE anrt g B E % java. awt. image E & p[1] 0 AR Nk
¥

T g k&2 Graphics °

% Windows Forms ® > Graphics ##4 st d GDI+ k& » & 2 7
5 B g2 & 7 i [13] » GDI+#73& & ehet it 4% & System. Drawing

% 7 f&/4 Graphics ## & * 48 »GuiWrapper 3%+ @ * GDI+
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Graphics I Graphics |
Font I Font |
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@
|
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| DotnetlamgeConsumer | |

javaawt
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3.2.2 Event #2530

R WAk G st A2 FESREE- BAYEL S
BLE o5 - BEECREFRE - HERKRT - BEEI TS > R
FHREE AL - BEDE R BELEREND T EARN o Jﬁ
I ¥ o GuiWrapper % Event $-3% 73k 3+ > — £ & =i * Event $-3%
e Painting #io58 & $84 o &7 k> AP L BEFFIEA 0L IV A4

;]‘:}_o

3.2.2.1 i@ * Eventfi;t

EAWT ¢ > — g T ESRFS K2 @ o 728 JDK 1.0 4
JDK 1.1 en% 2 S 5550 3 “Tadeiodidn % - 04 5 0 AP ahfife
020 JDK 1.1 5 2 > Flpt AWT e @rdafiost v 101 5B kB o

AWT 1.1 ¢ 9% 2 Spde i s fii= Delegation » & Observer %

PO e PR P R ek PR[A] 0 4B 3512 #7r o H ¢ Event source
¢ A4 R T 2 (Event) » 7 HE BT 2 BABp 24T

(3) Process event @ (2) Dispatch event

‘ Event ‘

Listener -

Listener
source

“h~hh‘-‘_____ﬂ_,,,af"

(1) Register event

B 3-12 ~ AWT 1.1 % & 55 fic 50

B & Listener ¢ #¥ Event source :# - % 77 ¥+ % # Event R I
#48 o 34 Event source # 2 % # > # T # B RN F 2 B
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s Listener o Listener 3% #1 » efel f & %% ©# Handler
K e JL o

Bl 3-13 E_AWT ¥ Am sty 4198 e P f REhE & & g
%] - 7 £ > ActionListener ** ¥ Button maddActlonLlstener()”‘v
Ff o AR5 Button BRI Rk nE it > A4 0 - B
ActionEvent % ActionListener » # ¢ ActionListener
actionPerformed() > i § § &2 ActionEvent e4p B 1o i & i o

(3) actionPerformed() @ (2) Dispatch event

ActionListener Button

\/’

(1) addActionListenear()

B 3-13~ AWT EJZ § & chfe b

B i AWT 4o fe @ % 215 > £ %% Windows Forms 4o ie % 2 ¥

s

1= o

% Windows Forms ® > 4= AWT - #&4% * 7 Delegation = ;% 2
¥ o 4@ 3-12 > Windows Forms ¥ - %5 Event source ~ Event {v
Listener iz = fisg W k % = ¥ & 55 # /a2 o

® 3-14 & Windows Forms ¥ aJZi&ddd |58 a3l g8 F 2
7 ¥E 4 5o 7 & Form(~+ ’J'} ¢ & Listener)=* = Button(~ 3 Event
source)madd Click()? 23xf » & 2 X L Form @ - B> % 5
Callback # i » #Xts § Button &= 3|/ KB chE 2 5 2 4
EventArgs 4 i (~ ,T‘w-\Event) *g i BERE o0 0 {8 Form ¥
«1Callback * i# f § &2 EventArgs «4p B 1o F & (% o
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(3) Run callback method() (2) Dispatch event

‘ Button ‘

(1) add_Click()

B 3-14 ~ WINDOWS FORMS &2 % 1 e i

B f% AWT 4o Windows Forms $4>% % i i (T8 218 > w6 i
m/f@‘" S L dp g o Fet GuiWrapper ¥ 2 H05N cofs b ek
B iE AWT ¥ 2 BgPen 5N B F oz p & 2 cnds (72 %% Windows
Forms 2 :x# ; & * % Windows Forms % 24 % i 75 » 3= Windows Forms
hE > ERTe s AWT chE 2 > B3 % AWT o Listener £ 47 o

B 3-15 £_GuilWrapper 4@ ki feditfy 138 Je 1] /f B BLE F 2 eh
o

(4) innerButton_ Click()

{5) actionPerformed() (3) Dispatch event

ActionListener Button

{1) addActionListener() (2) add_Click()

] 3-15 » GUIWRAPPER 2 3  chif

B 3-13 fr® 3-14 # Fe e » 3% > GuiWrpapper ¥ 7 Button
¢ = Windows Forms ¢ Button £ g.‘r_%l' - % % > & Windows Forms
“rif Button § & /F 21 2E 0% # o § Windows Forms fc 3§ &%
¢ » #-F & @ % GuiWlrapper E’v'ﬂButton » GuiWrapper # Button & 3
ke kS AWT e0F 2 > @33 % AWT e Listener °
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GuiWrapper f/iJ2 ¥ i+ 773k 3+ 12 B 3-16 <9 Sequential diagram
%57 > ¢+ Diagram 7 JdZif BUBEE #4348 R o

com.cye. Guirapper. awt. com.cyc. Guivrapper swt. System Windows. Forms. GUI Thread
eventActionListener Eutton Button

1. addActionListenerd

I [
I I
I I
I _ I
H 1.1 add_ClickD | _ _
)u 1.1.1: Register Click event
I
I
| |
| |
I
I
I
I

| 2.1 innerButton_Click
211 actionPerformedn [r

I

I

8] 3-16 ~ GUIWRAPPER Ji?® % i+ 517 SEQUENTIAL DIAGRAM

2 Click event

% 3-2 Bl 4_GuiWrapper4wir ¥ & AWT <% & 32p = ;2 4v Windows

Forms ¥ #2xp = 2 07 4 o

AWT Windows Forms
Button::addActionListener() Button::add_Click()
Checkbox: :addItemListener() CheckBox: :add_Click()
CheckboxMenultem: :addItemListener() | Menultem: :add_Click()
Choice: :addItemListener() ComboBox: :add_SelectedIndexChanged()

Component : :addComponentListener() Control::add_Resize()
Control: :add_Move()
Control::add_VisibleChanged()

Component : :addFocusListener() Control : :add_GotFocus()
Control : :add_LostFocus()
Component : :addKeyListener() Control: :add_KeyDown()

Control::add_KeyUp()
Control::add_KeyPress()

Component : :addMouseListener() Control: :add_MouseDown()
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Control: :add_MouselUp()
Control: :add_MouseEnter()
Control: :add_MouseLeave()

Component : :addMouseMotionListener()

Control: :add_MouseDown()
Control: :add_MouselUp()
Control: :add_MouseMove()

Container: :addContainerListener()

ContainerControl: :add_ControlAdded()
ContainerControl: :add ControlRemoved()

List::addActionListener()

ListBox: :add DoubleClick()

List::addItemListener()

ListBox::add_SelectedIndexChanged()

Menultem: :addActionListener()

Menultem::add _Click()

Scrol1Bar: :addAd justmentListener()

VScrol1Bar: :add_Scroll()
HScrollBar::add_Scroll()

TextComponent: :addTextListener()

TextBox: :add_TextChanged()

TextField::addActionListener()

TextBox: :add_KeyDown()

Window: :addWindowListener()

Form: :add_Actived()
Form: :add_Closed()
Form::add_Closing()
Form::add_Deactive()
Form::add_Load()
Form:+add_SizeChanged()

% 3-2 ~ AWT 4r Windows Forms % 2 :1p = 2 ks 4

GuiWrapper il * Event fi=;%
Windows Forms e i zip ek 3t >

v R B AWT en® & ¥ 5
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(1) Frame is resized (2) Call repaint()
System-PaintEvent

System-triggered System-triggered

App-PaintEvent

System-PaintEvent

App-triggered

App-triggered

Paint events

Paint events

Event queue Event queue

B] 3-17 ~ 2 4 PAINT EVENT

Ul 47 g ¢ 2 pFd £ 2055 °0 BT 2 R g2 o d % Paint ¥
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Component;: update() w Component;; update()

App-PaintEvent App-PaintEvent
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\ Ul thread \ Ul thread
Event queue \mﬂeve event Event queue \m’ieve event
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