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6.1.2
] Holub, A [7] Mediator
(Behavioral pattemjtl

6.2 (Colleague)

[ — —

i 1

|

calculator .
Mediator O — 77777,,‘ Colleague

ConcreteMediator ’1 ConcreteColleaguel ‘ ConcreteColleague2
A~ WAL L ..
6.2 Mediator [3]
Mediator 6.2
(Keypad)la
(ConcreteKeypad)
(Listener® (Calculator)
(ConcreteCalculator)
(actionPerformed)

6.3



Calculator
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Keypad

A

actionPerformed(ActionEvent)

ConcreteCalculator

JLabel accumulator
StringBuffer number_buffer

String num

calculator Keypad

addActionListener(ActionListener)

removeActionListener(ActionListener)

/X

ConcreteKeypad

String sign

double output

actionPerformed(ActionEvent)

6.3

(Templates)

6.1.3
1
PattemVPattern Manager”
2)
6.5
3)

(ConcreteKeypad)

6.7

JLabel accumulator
ConcreteMediator mediator

JButton button

add_cell()
[7]
“Design
Mediator
6.4
(File/New)
(add cell)
6.6
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6.5

Class Method Method
Mediator Calculator actionPerformed(Actionl
ConcreteMediator ConcreteCalculator ‘erformed(ActionEvent)
Colleague | Keypad _istener(ActionListener)l _istener(ActionListener)
ConcreteColleaguel ' [ConcreteKeypad add_cell()
ConcreteColleague2
view ok E ‘cancel
6.4

= Calculator
7 8 9 +
4 3 6
1 2 3
X
0 '
Enter /




CoijcreteKeypadl )

accumulator.setForeground (Color.green); -
accumulator.setFont (new Font(? Monospaced".Font. BOLD, 14));
accumulator.setPreferredSize(new Dimension(100, 20) );

JPanel keypanel = new J sz.cl%:
keypanel.setLayout( new Grid ugLu){’Qul() );

cont. r¢c wh x e/ Ip label/o J] action
add_cell( keypanel, 2,0, I, I, 1,1,0,"1"  ,"]" );
add—cell( keypanel, 2, 1, 1,1, 1, 1,0, "2" i
addcell( keypanel, 2,2, 1,1, 1, 1,0, "3" s
add—cell( kevpanel. 1.0. 1. 1.1, 1, 0, "4 "4
at}C'cell keypane , 1,1, ; ; L 10 S5
add ce keypanel, 1,2, 1, , L L Q"
add“ celi( keypanej: 0’0’ 1' 1" 1' K o’
add~cell( keypanel: 0, 1, 1, J, 1, 1,0,
add“ cell( keypanel, 0,2, 1, 1, 1, 1,0,
add“ cell( keypanel, 3,0, 2, 1,2, 1,0,
add“ cell( keypanel, 3,2, 1’1, 1, 1,0,

this.setLayout( new GridBagLayoutO );

add cell! this, 0,0, 2, 1, Ai 1,3, accumulgtorI null );
A )

add“cell( this, 1 11 3T );
adduceﬂ! this, 2 1 3 5'-")-
add” cell( this, 3 1| 3 X" 1x0y,
add“ cell( this, 4 1 3" V'V
add” cell( this, 4:;0

i ;o 1:4:0; 3: "Enter” 5"\n" %
add“ cell( this. 1, , 1, 3, 3, 4, 3, keypanel , nu

)

setMinimumSizel getPreferredSizeQ );
setMaximumSizet getPreferredSizeO |;

private void add cell( Container container,
ini row int col,
int width, int height,
int weightx,int weighty,
int pace
Object item,
String action command )

GridBagConstraints constraints = new GridBagConstraintsO;

constraints.fill = GridBagConstraints.BOTH;
constraints.gridy row;

constraints.gridx col; .

constraints.gridwidth = width;
constraints.gridheight = height;

1

constraints,wejghtx = weightx;
constraints,weighty = weighty;
constraints.insets © = new msets(pad,pad,pad,pad);

J&Qmpo.nent component;

ifX item instancepf JComponent )
component = (JComponent)itém;

else /I "assume it's a string

String label = (String) item;

JButton button = new JButton( label ;
button.addActionListener ( calculator );
button.setActionCommand ( action_command );
button.setFont

( ncw Font("SansSenf\Font.BOLp,

j Character.isLetterOrDigittlabel.charAt(0))? 12: 16)

A component = button;
container.add) component )
component.sétVisible( true );

GridBagLayout layout = (GridBagLayout)container.getLayoutO;
layout.setConstraints( componenfcohstraints );

6.6 “add cell"



private void add_cell( Container container,
Tintrow, intcol,
int width, int height,
int weightx,int weighty,

n Stringlaction command )

GridBagConstraints constraints = new GridBagConstraintsO;

constraints.fill = GridBagConstraints.BOTH;
constraints.gridy = row;
constraints.gridx ~ =c¢

ol;.
constraints.gridwidth = width;
constraints.gridheight = height;
constraints.weightx = weightx;
constraints.weighty = weighty;
constraints.insets ~ = new fnsets(pad,pad,pad,pad);

JComponent component;

if( iter instanceof JComponent )
component = (JComponent)ittm;

else /I assume’ it's a string

String label = (String) item;

JButton button = new JButton( label )

button.addActionListener ( medjator );

button.setActionCommand = ( action_command );

button.setFont

( ncw FontC'SansSerifTFont.BOLp,
C%aracter.|sLetterOrd|g|t(IabeI.cP|arAt(O))? 12: 16)

component = button;
container.add( component ):
component.setVisible( true );

GridBagLayout |@K0Ut = (GridBagLayout)container.getLayoutO;
layout.setConstraihts( component; constraints );

6.7 “add cell”
6.2
6.8
RYAWN
1 L i
2 D .



” 7 Clear
Clear

rawing _ O]
i l -IOI Clear f

6.8

6.2.1

“if -else”

6.2.2
Cooper, W.J. [8]

(Behavioral pattem)ti

(Context)

6.9

“switch”

State

(State)
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Context State State
Request() Handle()
ConcreteStateA ConcreteStateB
Handle() Handle()
6.9 State [3]
StateManager
State currentState
RectState rState
ArrowState aState
CircleState cState e
FillState fState | mouseDown(int x, int y)
seDrag(int x, int
StateManager(Mediator med) youseDraglinigyint y)
seUp(int x. int
mouseDown(int x, int y) PreUpliotg, inty)
: ! select(Drawing d, Color ¢)
mouseUp(int x, int y)
mouseDrag(int x, int y)
select(Drawing d, Color ¢)
ArrowState CircleState FillState RectState
' Mediator med
Mediator med Mediator med Mediator med
Color color ; |
ArrowState(Mediator md) | | CircleState(Mediator md) RectState(Mediator md) |
mouseDown(int x, int y) mouseDown(int x. int y) FEnmmed; Colore) mouseDown(int x. int y)
mouseDown(int x, int y)

6.10

6.23

D

PattemVPattern

Manager”

State

6.11

(8]

“Design

State
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2) (File/New)
(Templates)!
3)
6.9
6.12 “ State”
“mouseDown” “mouseUp” “mouseDrag”
“select” “ State” 6.13
“ArrowState” “CircleState”
“FillState” “RectState”
“RectState” 6.14
“ StateManager”
“ StateManager” 6.15 ,
“if-else” “switch”
esign patterns Manager Sep3df 3: Sate Pattemn 1*1
State Pattern
Class Method Method Instance
Context StateManager Manager (Mediator med)| mouseDown (int x,int y) State currentstate
State State mouseDown (int X,int y) mouseDrag(int X,int y)
ConcreteStateA  ArrowState 'rowState(Mediator md)| mouseDown(int x,int y)
ConcreteStateB CircleState jrdeState(Mediator md) mouseDown(int x,int y)
view ok cancel
6.11
import java.awt.*;
public dass State

p{)ublic void mouseDown(int X inty) {}
public void mouseUp(int X inty) {}
public void mouseDrag(int X inty) {}
public void select (Drawing d, Color c) {1

}

6.12 “ State”
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public dass RectStatc extends Sate

private Mediator med;  //save the Mediator here
public RectState(Mediator md)

med = nd;

/lcreate anew Rectangle where mode clicks
public void mouseDown(int X int y)

med.addDrawing(new visRectangle(x, y));
}

6.13 “RectState”

import java.awt.*;

public dass StateManager
private State currentState;
ArrowState aState;
public StateManager(Mcdiator med)

aState = new ArrowState(med);
currentState = aState; (

public void setState(State state) {
currentState = state;

public void mouseDown(int X int y)
currentState.mouseDown(X, y);
public void mouseUp(int X, int y)
currentState.mouseUp(x, v);
public void mouseDrag(int x, int y)
clurrentStaIe. mouseDrag(X, Y);
public void select(Drawing d, Color c)
({,un'entStéte.select(d, o);

6.14 “ StateManager”

6.15

State
“ StateManager”

6.16



StateManager

State currentState
RectState rState
ArrowState aState
CircleState cState
FillState fState

StatcManager(Mcdiator med)

mouscDown(int x, int y)

mouseUp(int x, int y)

State

mouscDown(int x, inty)
mouscDrag(int x, int y)
mouscUp(int x, inty)

select(Drawing d, Color ¢)

7

State Pattern

mouseDrag(int x, int y)

select(Drawing d, Color ¢)

e | LU E———

ArrowState CircleState FillState RectState
Mediator med Mcdiator med Mediator med Mediator med
ArrowState(Mediator md) CircleState(Mediator md) Color color RectState(Mediator md)
‘ mouscDown(int x, int y) mouseDown(int x. int y) seleet(Drawing d, Color c) mouscDown(int x. int y)
A b mouscDown(int x, int y) A
A
med
& med med med
i Mediator
. B T A 5 - & e A : | boolcan startRect
Vector drawing
Vector undolist
RectButton  rectButton
| FillButton fillButton
<4 Mediator Pattern
CircleButton circButton
Command PickButton arrowButton
Exccute() Mediator()
startRectangle()
startCircle()
L]S startArrow()
ClearButton RectButton CircleButton FillButton PickButton
Execute() Exccute() Exccute() Execute() Exccute()
A A A
med med med med med
6.15 Mediator

State [8]



public dass Mediator
bodlean SatRt;
boolean dHeded;
Vector drawings;
Vector undoList;
RectButton rectButton;
FillButton fillButton;
CircleButton circButton;
S’lckButton arrowButton;

Panel canvas;
Drawing selectedDrawing;
public Médiator))

A= newMectorQ,
undoList = new VectorQ;
public void startRectangleO
arronButton.setSelected) false);
circButton.setSelected(false);
fillButton.setSelected(ialse);
publlc void startCircleO
Dot
ﬁIIButton setSel ected(false)
Iubl|c void startFHIKStateManager stMgr)
redButton setSelected false
circButton.setSelected(fal

aironButton. setSeIeCted( se);
stl\/lgr select(selectedDraning, Color.blue);

repaint));
public void startArrowO
rectButton.setSelected(false
circButton. setSeIccted;Yalseg
fillButton.setSelected)false),
public Drawing getSelectedO
return selectedDrawing;
'Wdlic void fillSelectedO
iddSelected)

selectedDrawing.setFill(Color.red);

public Vector getDrawingsO

1return drawings;

public void addDrawing(Drawing d)
drawings. addBlement(d);

6.16 “Mediator”
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“Quickly”

“ Redﬂ
“Yellow”

“Green”

B Traffic light =] B3 sy For wistker!

@ Red
C Yelow
" Green

=

6.17

6.3.1

~Io1x]|

has For Driver

6.17

“Walk”

“ Stop”

“Stop”

“Slow”

“Go”

79




6.3.2

Cooper,W.J.[g]

80

Observer

“one-to-many”

1
6.18
(Subject)
Subject observers | Observer
Attach(Observer) Update()
Detach(Observer)
Notify()
ConcreteSubject "
subject ConcreteObserver
GetState() <t
Update()
subjectState
observerState
6.18 Observer [3]



Subject

registerInterest(Observer obs)

Traffic

JButton Close
JRadioButton red
JRadioButton green
JRadioButton yellow
Vector observers
ColorFrame cframe

ListFrame Iframe

Traffic()
itemStateChanged()
notifyObservers()
registerInterest()
actionPerformed()

main()

6.19

6.3.3

1

PattemMPattern Manager”

_ ObSI Observer
sendNotify(String s)
ColorFrame ListFrame
Color color JList list
cframe String color_name=black | | jpanel p
-
Font font JScollPane Isp
String status JListData listData
ColorFrame(Subject s) ListFrame(Subject s)
sendNotify(String s) sendNotify(String s)
paint(Graphics g) 7
Iframe
JListData
Vector data
String act
JListData()
getSize()
getElementAt(int index)
addElement(String s)
Observer [8]

“Design

Observer

6.20



2)
(Templates”
3)
Observer 6.18
“Traffic”
“ListFrame”

ADesign patterns Manager Step3of 3: Chserver Pattem

Crsener Pattem
G=s Mool Miad Miad
ajject Shat nee(Qmavas 4
QooeeSijedt  Trefic enBeCarED rdfdseQ  rejsalneeto
Omve  Ome su\ifySg )
Groeedsave  Gofane GofengShet ) suiySiy)  pEiGadtsg
viaw &

6.20
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(File/New)

6.19
“Traffic”
“ColorFrame”

“QObserver”

Irdare Irdaree

Chfamesdane  LdFaeliane



Fmplements A~tionSeF S/ItSiUstener, Subject {
private JButton Close;
private JRadioButton red, green, yellow;
private Vector observers;
private ColorFrame cfrarae;
private ListFrame Iframe;

public Traffic/t) {
superi"Traffic light");
observers = new VectorO; /llist of observing frames

JPanel p = new JPanel(true); /ladd panel to content pane
p.setLayout/new BorderLayoutO);
getConientPane/).add/"Center",p);

Box box = new Box(BoxLayout.Y_AXIS); //vertical box layout
.addP'Center", box -
ox.addlred = new JRadioButtonC'Red")); /land 3 radio buttons
box.add/yellow = new JRadioButtont/'Yellow"));
box.add/green = new JRadioButtonC'Green"));

yellow addltemListener(this); /Nisten for clicks

red. addlternListener/this); //on radion buttons
green.addltemListener/tms);

/Imake all part of same button group
ButtonGrou bgr = new ButtonGroupO;
bgr-addlredT,;

bgr.add(yellow);

bgr.add(green);

//But a Close button at the bottom of the frame
JPanel pi = new JPanelO;

p.addC'South”, pi); -

pl.addl Close -new JButti r "Close"));
Close,addA.ctionListenefliisieh for clicks on It
S 88 ds( 10T, 100, 200, 20 h;

M- create observers—--7---
cframe = new QolorFrame(this);
Iframe = new ListFrame(this);
setVisible(true);

public void itemStateChangedlltemEvent e) {
/lresponds to radio button clicks
[1if the button is selected
if (e/getStateChangeQ'-= ltemEvent.SELECTED)
nonyObservers&JRadioButton)e.getSourceO);

S N S

private void notifyObseryers(JRadioButton rad) {
/Isends text of selected button to all observers
String color = rad.getText(); ) )
forTint i=0; i< observers.size(); i++) j
((Observer)(observers.elementAt(i))).sendNotify(color);

publi¢ void registerinterest(Observer obs) {
/ladds observer to list
observers. addElement(obs);

public void actionPerformed(ActionEvent e) {
/lresponds to close button
Obj%gt obj = e.getSourceO;
if (obj == Clos%
System.exit(0);

[[—.- . T—- ...
Static public void main(String[] argv) {
new Traffic/);

6.21 “Traffic”



|| (Frame extends JFrame
Eﬁ gfﬁé g%%[)ﬁjrrqzame "black™
F%E’F e% S t{ue

|
lé H¥ (dC'Center",

§&%{§{%§ﬁl®; OQEHQO Font. BOLD 18)

pu lic void sendNotify( Strmg

g ﬁ%& reCaase ("RED"K
|f§%ua|él(% v}?e(im ("YELLOW"))!
|ng71t Palé%rllé) %Q&Sﬁ ("GREEN")

J&@&H S)und colar);

public void paint(Graphics 0!

N e 0

<<<<

o-<

U)—K/I(Xg/)

6.22 “ColorFrame”



Isri%?e{eﬂends JFrame
O%%”ﬁs@ata

pu m% rwgg |
t%lsn % t an

bgect ){
%% éﬁlenter E@eP
ISt

é}% %@i //%gw éﬂ?sqel
i 2 nsion(200,200))
[% : ont.BOLD, 18)

b o

j%—
==
D

6.23 “ListFrame”
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