ComMP 401
COMPOSITE DESIGN PATTERN

‘ Instructor: Prasun Dewan




PREREQUISITE

o Composite Objects Shapes
o Inheritance Multiple.

o Recursion




SCALABLE RECTANGLE




SCALABLE RECTANGLE




SCALABLE SHAPE

public interface ScalableShape ({

public
public
public
public
public

int getX();

int getY¥ (),

int getWidth() ;

int getHeight() ;

void scale(double fraction) ;




SCALABLE SHAPE IMPLEMENTATION

public class AScalableShape implements ScalableShape ({
int x, y, width, height;
public AScalableShape (int theX, int theY,
int theWidth, int theHeight) ({
x = theX;
y = theY;
width = theWidth;
height = theHeight;
}
public int getX() {return x;}
public int getY() {return y;}
public int getWidth() {return width;}
public int getHeight () { return height;}
public void setHeight(int newVal) {height = newVal;}
public void setWidth(int newVal) {width = newVal;}
public void scale (double fraction) {
width = (int) (width*fraction);
height = (int) (height*fraction);




SCALABLE RECTANGLE IMPLEMENTATION

@StructurePattern(StructurePatternNames.RECTANGLE PATTERN)
public class AScalableRectangle extends AScalableShape {
public AScaleableRectangle(int theX, int theY,
int theWidth, int theHeight) {
super(theX, theY, theWidth, theHeight);

}
)




SCALABLE NESTED RECTANGLE PAIR

Parameter 1 |dou hle

—




SCALABLE NESTED RECTANGLE PAIR

Common AScalableNestedRectanglePair




NESTER PAIR INTERFACE

public interface ScalableNestedShapePair {
public ScalableShape getInner() ;
public ScalableShape getOuter () ;
public void scale(double fraction)

}




NESTER PAIR IMPLEMENTATION

public class AScalableNestedShapePair
implements ScalableNestedShapePair ({
ScalableShape inner;
ScalableShape outer;
public AScalableNestedShapePair (ScalableShape thelnner,
ScalableShape theOuter) ({
inner = thelInner;
outer = theOuter;
}
public ScalableShape getInner () ({
return inner;
}
public ScalableShape getOuter () {
return outer;
}
@Override
public void scale (double percentage) ({
inner.scale (percentage) ;
outer.scale (percentage) ;

}




NESTED PAIR CREATOR /\

public class ScalableNestedRectanglePairCreator {

}

public static final int RELATIVE SIZE = 2;
public static ScalableShape innermost() {
return new AScalableRectangle (0, 9, 20, 20)

}

return new AScalableRectangle(anInner.getX(), anInner
anInner.getWidth()*RELATIVE SIZE,
anInner.getHeight()*RELATIVE SIZE);
}
public static ScalableNestedShapePair createPair () {
ScalableShape inner = innermost();
return new AScalableNestedShapePair (inner, toOuter(inner));
}
public static void main (String[] args) {
ObjectEditor.edit(createPair());

}

Ny




SCALABLE NESTED RECTANGLE TRIPLET




SCALABLE NESTED RECTANGLE TRIPLET

Common AScalableNestedRectangleTriplet




TRIPLET INTERFACE

public interface ScalableNestedShapeTriplet
public ScalableNestedShapePair getInner () ;
public ScalableShape getOuter () ;
public void scale(int percentage) ;

}

{

Reusing ScalableNestedShapePair




TRIPLET IMPLEMENTATION

public class AScalableNestedShapeTriplet
implements ScalableNestedShapeTriplet ({
ScalableNestedShapePair inner;
ScalableShape outer;
public AScalableNestedShapeTriplet (
ScalableNestedShapePair theInner,
ScalableShape theOuter) ({
inner = thelInner;
outer = theOuter;
}
public void scale(int percentage) {
outer.scale (percentage) ;
inner.scale (percentage) ;
}
public ScalableNestedShapePair getInner () {
return inner;
}
public ScalableShape getOuter () {
return outer;

}




TRIPLET MAIN

public class ScalableNestedRectangleTripletCreator
extends ScalableNestedRectanglePairCreator {
public static ScalableNestedShapeTriplet createTriplet () {
ScalableNestedShapePair pair = createPair();
return new AScalableNestedShapeTriplet(pair,

}

public static void main (String[] args) {
ObjectEditor.edit(createTriplet());

}

Reusing ScalableNestedRectanglePairCreator




COMPOSITION PROBLEMS

Infinite number of nesting possibilities




PROBLEM IN LOGICAL STRUCTURE TREE

ScalableShapeTriplet

ScalableShape Composite

Leaf

ScalableShape ScalableShape
! Problem: Type of inner property changes each time we add a ne-

Leaf node is not the same as co
node as it does not have chil

- [ But they can share a commo. a




KEY: COMPOSITE DESIGN PATTERN

Common Type

)

Composite Type

Leaf Type

l Single common type for all composite nodes a-
l Composite node has-a and is-a common -




COMMON, LEAF AND COMPOSITE TYPE?

public interface ScalableShape ({
public int getX() ;
public int getY() ;

7, LeafShape
public int getWidth() ;

public int getHeight() ; IS-A

public void scale (double fracti ;
} . Scalable

IS-A

CompositeShape

public void scale (double A£raction) ;

| [ [

4 yd

public interface S lableNe:EdééhapeTriplet {
public ScalabledlestedShape€Palir getlnner() |

public ScalableShape getOuter () ;
public void scale(int percentage) ;




COMMON, LEAF AND COMPOSITE TYPES

public interface LeafShape extends Scalable {
public int getX();
public int getY();
public int getWidth();
public int getHeight();

¥

IS-A
v

public interface Scalable {
public void scale(double fraction);

}

A
IS-A

public interface CompositeShape extends Scalable {
public| Scalable |getInner();
public| LeafShape getOuter();

}

Making outer LeafShape rather than Scalable (or Object) allows us to
perform more operations on us. Make type as specific “as it needs to be”.

| ©



SCALABLE SHAPE IMPLEMENTATION

public class AScalableShape implements ScalableShape ({
int x, y, width, height;
public AScalableShape (int theX, int theY,
int theWidth, int theHeight) ({
x = theX;
y = theY;
width = theWidth;
height = theHeight;
}
public int getX() {return x;}
public int getY() {return y;}
public int getWidth () {return width;}
public int getHeight () { return height;}
public void setHeight(int newVal) {height = newVal;}
public void setWidth (int newVal) {width = newVal;}
public void scale (double fraction) {
width = (int) (width*fraction);
height = (int) (height*fraction);




LEAFSHAPE IMPLEMENTATION

public class|ALeafShape implementT LeafShape |{
int x, y, width, height;

public AScalableShape (int theX, int theY,
int theWidth, int theHeight) ({

x = theX;
y = theY;
width = theWidth;
height = theHeight;
}
public int getX() {return x;}
public int getY() {return y;}
public int getWidth () {return width;}
public int getHeight () { return height;}
public void setHeight(int newVal) {height = newVal;}
public void setWidth (int newVal) {width = newVal;}
public void scale (double fraction) {
width = (int) (width*fraction);
height = (int) (height*fraction);




LEAFRECTANGLE IMPLEMENTATION

@StructurePattern(StructurePatternNames.RECTANGLE PATTERN)
public class ALeafRectangle extends ALeafShape {
public ALeafRectangle(int theX, int theY,
int theWidth, int theHeight) {
super(theX, theY, theWidth, theHeight);

¥
}




NESTER PAIR IMPLEMENTATION

public class AScalableNestedShapePair
implements ScalableNestedShapePair ({
ScalableShape inner;
ScalableShape outer;
public AScalableNestedShapePair (ScalableShape thelnner,
ScalableShape theOuter) {
inner = thelnner;
outer = theOuter;
}
public ScalableShape getInner () {
return inner;
}
public ScalableShape getOuter () {
return outer;
}
public void scale (double percentage) ({
inner.scale (percentage) ;
outer.scale (percentage) ;




COMPOSITE SHAPE IMPLEMENTATION

public class |ACompositeShape
implements |CompositeShapeg{

Scalable|inner;
LeafShape |outer;
publie—AScalableNestedShapePair(Scalable |thelnner,
LeafShape |theOuter) {

inner = thelnner;
outer = theOuter;

}
public Scalable getInner () ({

return inner;

}
public| LeafShape getOuter () {

return outer;

}
public void scale (double percentage) ({

inner.scale (percentage) ;
outer.scale (percentage) ;




COMPOSITE PAIR CREATOR

public class CompositeScalableNestedPairCreator {

}

public static final int RELATIVE SIZE = 2;

public static LeafShape innermost() {
return new ALeafRectangle (0, 0, 20, 20);

}

public static LeafShape toOuter (LeafShape anInner) {
return new ALeafRectangle(anInner.getX(), anInner.getY(),
anInner.getWidth()*RELATIVE SIZE,
anInner.getHeight ()*RELATIVE SIZE);

}

public static CompositeShape createPair () {
LeafShape inner = innermost();
return new ACompositeShape (inner, toOuter(inner));

}

public static void main (String[] args) {
ObjectEditor.edit(createPair());

}




COMPOSITE TRIPLET CREATOR

public class CompositeScalableNestedTripletCreator
extends CompositeScalableNestedPairCreator {

public static CompositeShape createTriplet () {

CompositeShape pair = createPair();

return new ACompositeShape(pair, toOuter(pair.getOuter()) );
}
public static void main (String[] args) {

ObjectEditor.edit(createTriplet());

}
}




RECURSIVE LOGICAL STRUCTURE

CompositeShape

CompositeShape

2N

LeafShape

Y o)
Q &
f/\

CompositeShape LeafShape

Recursive Structur

|

r

Number of levels is n
fixed

r

Composite parent a
children share not onl
common interface bu
also implementation

SEzz |

F

Recursive structure
Composite design
pattern

_—




COMPOSITE DESIGN PATTERN

Common Node Type

S-A

HAS-A

Composite Type Leaf Type

lSingIe common node type for all composite node-
l Composite node has-a and is-a common -




COMPOSITE DESIGN PATTERN IN EXAMPLE

Scalable

)

CompositeShape

LeafShape

l Single common node type for all scalable o-
l CompositeShape has-a and is-a Scalab-

©



COMPOSITE DESIGN PATTERN IN GRAPHICS
ASSIGNMENT(S)

Locatable

S-A

HAS-A

l Single common node type for all objects with -

l Avatar has-a and is-a Locatable

©



COMPOSITE DESIGN PATTERN IN INTERPRETER

ASSIGNMENT(S)

Command (Runnable)

S-A

HAS-A

AnimateShuttle
Command

l Single common node type for all command -

|

CommandList has-a and is-a Comman-

©



COMPOSITE DESIGN PATTERN IN STATEMENTS
{

width = (int) (width*fraction);

height = (int) (height*fraction);

Statement

S-A

HAS-A

StatementList If Statement

l Single common node type for all statement ob-
l StatementList has-a and is-a Statement -

©



COMPOSITE DESIGN PATTERN (REVIEW)

Common Node Type

P

Composite Type

Leaf Type

lSingIe common node type for all composite node-
l Composite node has-a and is-a common -

©



COMPOSITE DESIGN PATTERN IN FAMILY TREE

S-A

HAS-A

Child

l Single common node type for all peo

p-

I Parent has-a and is-a person

©



COMPOSITE DESIGN PATTERN IN TOOLKIT

£,

Edit me

Component, Container

S-A

|

o

JPanel methods used he

JTextField

l Single common node type for all Ul componen-

l Container has-a and is-a Component -

©



RELEVANT COMPONENT METHODS

public void setSize (int width, int height) {

public Dimension setSize (Dimension size) ({

public Dimension getSize () {

public int getWidth () {

public int getHeight() {




RELEVANT CONTAINER METHODS

// allows a dynamic number of components
public void add(Component component) ({

}

// automatically manages the size
public void setLayout (Layout layout) {

}




RELEVANT JPANEL METHODS

public void setBorder (Border border) ({

}




EXAMPLE STRUCTURE

S-A

HAS-A

an
>
&
>

as
>
»
>

l

JTextField

O



COMPOSITE USER

public class ACompositeSwingComponentCreator {

static final int RELATIVE SIZE = 2;

static Border border = |new LineBorder(Color.blacR);

static fin i i L L

static inYy NUM LEVELS = 3;

public static void main(String[] args) {
Component leaf = |createleaf(LEAF SIZE);
Component root = |createComponentTree(leaf);
displayInWindow(reet);

}

public static Component createComponentTree(Component leaf) {
Component retVal = leaf;
for (int i = 1; i <= NUM LEVELS; i++) {

retVal = nestComponent(retVal);

, 30);

}

return retval;




USING COMPONENT AND CONTAINER METHODS

public static Component createleaf (Dimension size) ({
Component retVal = new JTextField("Edit me")
retVal.setSize (size);
return retvVal;

}

public static Container nestComponent|(Component inner) {
JPanel retVal = new JPanel () ;
retVal.setBorder (border),; // show outline
retVal.setSize (
inner.getWidth () * RELATIVE SIZE,
inner.getHeight ()* RELATIVE SIZE),
retVal.setLayout(null); // do not mess with the size
TetVal . add(inner);
return retval;




DISPLAYING ON THE SCREEN

public static void displayInWindow(Component aComponent) {
JFrame frame = new JFrame();
frame.add(aComponent);
frame.setSize(aComponent.getSize());
frame.setVisible(true);

}




SCALABLE NESTED RECTANGLE TRIPLET
(REVISITED)

Common AScalableNestedRectangleTriplet




NON COMPOSITE MULTI-LEVEL TREE

ScalableShapeTriplet

ScalableShape ScalableShape




RECURSIVE MULTI-LEVEL TREE WITH COMPOSITE

PATTERN

CompositeShape LeafShape

&t O
y ‘.
CompositeShape LeafShape




NON RECURSIVE, FLAT, LOGICAL STRUCTURE

ScalableShapelist

_ |

LeafShape LeafShape LeafShape




SCALABLESHAPELIST

public interface ScalableShapelList extends Scalable {
public int size();
public LeafShape get(int index);
public void add(LeafShape aLeafShape);

}




ASCALABLESHAPELIST

public class AScalableShapelList implements ScalableShapelList{

List list = new ArrayList();

public void scale(double fraction) {
for (int index=0; index < list.size(); index++) {

((LeafShape) (list.get(index))).scale(fraction);

}

}

public void add(LeafShape aLeafShape) {
list.add(aLeafShape);

}

public int size() {
return list.size();

}

public LeafShape get(int index) {
return (LeafShape) list.get(index);

}
}




SCALABLESHAPELISTCREATOR

public class ScalableShapelListCreator extends
CompositeScalableNestedPairCreator {
public static ScalableShapeList createShapeList (int numShapes){
ScalableShapelist shapelist = new AScalableShapelList();
LeafShape curShape = innermost();
for (int curElementNum = ©; curElementNum < numShapes;
curElementNum ++) {
shapelist.add(curShape);
curShape = toOuter(curShape);
}

return shapelList;

}

public static void main (String[] args) {
ObjectEditor.edit(createShapelList(3));

}




NON RECURSIVE, FLAT, LOGICAL STRUCTURE

PATTERN
ScalableShapelList ScalableShapelist |
Scalable
LeatShape LeafShape LeafShape

Equivalent to previous structur

Same leaf nodes

Only two levels and one grou

Cannot perform a single operatio
subgroups of leaf nodes




MULTIPLE LEVELS AND GROUPS

CompositeShape \
' Can perform one operatio
get, set, mutate the entire
LeafShape tree of a composite nod
CompositeShape LeafShape

'Each composite node grou
leaf (and composite ) node
the subtree below it




3-LEVEL TREE

Common ACompositeShape

]
¢ =7 Inner]

% [ Inner

— [} Height:20
— [y width:20
— [ =0
~[vo
[ Quter

— [y Height 40
— [y width:40
— [y xo0
~[Yvo

9 [ Outer

[} Height:50
[ width:g0
[ =0
[ v:0




3-LEVEL TREE: DISPLAYING ROOT.INNER

Common | ACompositeShape

Refresh
Tree

New Editor

Demo Font Size

Display Complete Widget Tree
Done

Abouwut Object Editor

Source

[y width:40
[y %0
[y v0
9 [ Outer
[} Height:50
[ width:g0

[ =0

Parameter 1

[ v:0

double

Another operation: Scaling root.inne




INNER PAIR SCALES IN RIGHT WINDOW

Common | ACompositeShape Common ACompositeShape
Refresh
| H]
Tree
MNew Editor
Demo Font Size

Display Complete Widget Tree
Done

Ahout Ohject Editor

Source b

[ width:40 :

[y %0 I
(4 vo

7 [ Outer
[ Height:80 1
[ width:0 :
[ =0

[ v:0




ALSO IN LEFT WINDOW AFTER REFRESH

- [ Inner
o] Inner
[y Height10
[y width:1 0
[y =0
[ v:0
o[ Outer
[y Height 20
[y width:20
[y =0
[y v:0
7 [ Outer
[} Height:50
[y width:g0
[ =0
[ v:0

Common ACompositeShape

]




FLAT STRUCTURE

[[[2) Tree View,ACompositeShapeList] | (Scala(= -S|
Common ACompositeShapeList
— 7 Can do operations on root and leaves
¥ 1D R but no intermediate nodes exist
[y width:20 ':
[ =0
[y vo :
¢ 12 In this example cannot display or scale
[} Height:40 : A
0 width-40 inner.outer as such a node does not
[ x0 exist
[ 0 :
¢ 33
[} Height:50
[ width:a0 : ) ) .
[ %0 Can create a new list with first two
Chvo elements but that requires new copy
As in real life flat vs heirarchical
structures can be created with pros and
cons




COMPOSITE PATTERN AND RECURSIVE
STRUCTURE

o Composite design pattern useful for creating
composite and leaf nodes in a composite
(tree/DAG/graph) structure

o Composite type 1s-a and has-a type

o Must 1dentify a type common to leaf and composite
nodes

o Common type implemented differently by lead and
composite nodes

o Leads to recursive structures
o Used in many contexts

o Some recursive structures can be replaced by lists in
some applications




EXTRA SLIDES




NESTER PAIR IMPLEMENTATION REVISITED

public class AScalableNestedShapePair
implements ScalableNestedShapePair {
ScalableShape inner;
ScalableShape outer;
public AScalableNestedShapePair (ScalableShape thelnner,
ScalableShape theOuter) ({
inner = thelnner;
outer = theOuter;

}
public ScalableShape getInner() ({

return inner;
} Pair imposes no constraint on the

public ScalableShape getOuter() { inner and outer shapes
return outer;

}

@Override

public void scale (double percentage) ({
inner.scale (percentage) ;
outer.scale (percentage) ;

}




TRIPLET IMPLEMENTATION

public class AScalableNestedShapeTriplet
implements ScalableNestedShapeTriplet ({
ScalableNestedShapePair inner;
ScalableShape outer;
public AScalableNestedShapeTriplet (
ScalableNestedShapePair theInner,
ScalableShape theOuter) ({
inner = thelnner;
outer = theOuter;

}
public void scale(int percentage){ | Tripletimposes no constraint on

outer.scale(percentage) ; the inner and outer shapes
inner.scale (percentage) ;

}
public ScalableNestedShapePair getInner () {

return inner;

}
public ScalableShape getOuter() ({

return outer;

}




ANOTHER PAIR

public class AnotherScalableNestedShapePair
implements ScalableNestedShapePair ({
ScalableShape inner;
ScalableShape outer;
public AScalableNestedRectanglePair (ScalableShape theInner) |{
inner = thelInner;
outer = new AScalableRectangle (inner.getX(), inner.getY(),
inner.getWidth () *RELATIVE SIZE,
inner.getHeight () *RELATIVE SIZE) ;

}
public ScalableShape getInner() ({

return inner;

}

public ScalableShape getOuter () ({
return outer;

}

@Override

public void scale (double percentage) ({
inner.scale (percentage) ;
outer.scale (percentage) ;




ANOTHER TRIPLET

public class AnotherScalableNestedShapeTriplet
implements ScalableNestedShapeTriplet ({
ScalableNestedShapePair inner;
ScalableShape outer;
public AScalableNestedRectangleTriplet (
ScalableShape theInnerMost) | {
inner = new AScalableNestedRectanglePair (theInnerMost) ;
outer = new AScalableRectangle (
inner.getOuter () .getX (), inner.getOuter() .get¥ (),
inner.getOuter () .getWidth () *
ScalableNestedShapePair.RELATIVE SIZE,
inner.getOuter () .getHeight () *
ScalableNestedShapePair.RELATIVE SIZE) ;




TRIPLET IMPLEMENTATION

public void scale(int percentage) {
outer.scale (percentage) ;
inner.scale (percentage) ;

}

public ScalableNestedShapePair getInner () ({
return inner;

}

public ScalableShape getOuter() ({
return outer;

}




TRIPLET MAIN

public class ScalableNestedRectangleTripletCreator {
public static void main (String[] args) {
ScalableShape rectangle = new AScalableRectangle (0, 0, 20, 20);
ScalableNestedShapeTriplet triplet =
new AScalableNestedRectangleTriplet(rectangle);
ObjectEditor.edit(triplet);

}
}




ANOTHER PAIR

public class AnotherScalableNestedShapePair
implements ScalableNestedShapePair ({
ScalableShape inner;
ScalableShape outer;
public AScalableNestedRectanglePair (ScalableShape theInner) |[{
inner = thelInner;
outer = new AScalableRectangle (inner.getX(), inner.getY¥Y(),
inner.getWidth () *RELATIVE SIZE,
inner.getHeight () *RELATIVE SIZE) ;

}
public ScalableShape getInner() { Need getters for properties of

return inner; bounding rectangle of inner shape
}

public ScalableShape getOuter () ({
return outer;

}

@Override

centage) {

inner.scale (percentage) ;
outer.scale (percentage) ; Need the scale method of inner

} shape




CONTROLLING TRIPLET

public class AnotherScalableNestedShapeTriplet
implements ScalableNestedShapeTriplet ({
ScalableNestedShapePair inner;
ScalableShape outer;
public AScalableNestedRectangleTriplet (
ScalableShape theInnerMost) {
inner = new AScalableNestedRectanglePair (theInnerMost) ;
outer = new AScalableRectangle (
inner .getOuter () .getX (), inner.getOuter () .getY¥ (),
inner.getOuter () .getWidth () *
ScalableNestedShapePair.RELATIVE SIZE,
inner.getOuter () .getHeight () *
ScalableNestedShapePair.RELATIVE SIZE) ;

Inner object could implement shape
methods to read properties of the outer
rectangle it creates

Need getters for properties of bounding
rectangle of outer rectangle of inner object

Need getters for properties of bounding
rectangle of inner shape




TRIPLET IMPLEMENTATION

public void scale(int percentage) {
outer.scale (percentage) ;
inner.scale (percentage) ;

}

public ScalableNestedShapePair getInner () ({
return inner;

}

public ScalableShape getOuter() ({
return outer;

}

Need the scale method of inner
shape




PAIR IMPLEMENTATION

public class AScalableNestedRectanglePair
implements ScalableNestedShapePair ({
ScalableShape inner;
ScalableShape outer;
public AScalableNestedRectanglePair (ScalableShape theInner) {
inner = thelInner;

outer = new AScalableRectiangle (inner.getX(), inner.getY(),
inner.getWidth () *RELATIVE SIZE,

inner.getHeight () *RELATIVE SIZE) ;

}
public ScalableShape getInner() { Need getters for properties of

return inner; bounding rectangle of inner shape
}

public ScalableShape getOuter () ({
return outer;

}

@Override

centage) {

inner.scale (percentage) ;
outer.scale (percentage) ; Need the scale method of inner

} shape




TRIPLET IMPLEMENTATION

public class AScalableNestedRectangleTriplet
implements ScalableNestedShapeTriplet ({
ScalableNestedShapePair inner;
ScalableShape outer;
public AScalableNestedRectangleTriplet (
ScalableShape theInnerMost) {
inner = new AScalableNestedRectanglePair (theInnerMost) ;
outer = new AScalableRectangle (
inner .getOuter () .getX (), inner.getOuter () .getY¥ (),
inner.getOuter () .getWidth () *
ScalableNestedShapePair.RELATIVE SIZE,
inner.getOuter () .getHeight () *
ScalableNestedShapePair.RELATIVE SIZE) ;

Inner object could implement shape
methods to read properties of the outer
rectangle it creates

Need getters for properties of bounding
rectangle of outer rectangle of inner object

Need getters for properties of bounding
rectangle of inner shape




IMPLEMENTING COMPOSITE NODE

public class ACompositeScalableNestedPair
implements [NestedShapePain, ScalableShape ({
ScalableShape inner, outer;
public ACompositeScalableNestedPair (ScalableShape theInner) {
inner = thelnner;
outer = new AScalableRectangle (
inner.getX (), inner.getY¥(),
inner.getWidth () *RELATIVE SIZE,
inner.getHeight () *RELATIVE SIZE) ;




IMPLEMENTING COMPOSITE NODE

public int getX() {
return outer.getX() ;
}
public int getY¥() {
return outer.getY¥() ;
}
public int getWidth () {
return outer.getWidth() ;
}
public int getHeight () ({
return outer.getHeight () ;

}

Properties of bounding box of
(outer rectangle of )
composite shape

public void scale (double fraction) {
outer.scale (fraction) ;
inner.scale (fraction);

}

Scales the shape

public ScalableShape getInner() ({
return inner;

}

public ScalableShape getOuter() ({
return outer;

}

Extra methods in
NestedShapePair

o



COMPOSITE PAIR/TRIPLET CREATOR

public class ACompositeScalableNestedPairCreator (
public static void main (String[] args) {
ScalableShape rectangle =
new AScalableRectangle (0, 0, 20, 20);
ObjectEditor.edit (
new ACompositeScalableNestedPair (rectangle)) ;

public class ACompositeScalableNestedTripletCreator ({
public static void main (String[] args) {

ScalableShape rectangle =

new AScalableRectangle (0, 0, 20, 20);
ScalableShape rectanglePair =

new ACompositeScalableNestedPair (rectangle) ;
ObjectEditor.edit (

new ACompositeScalableNestedPair (rectanglePair)) ;




COMPOSITE TRIPLET CREATOR

public class ACompositeScalableNestedTripletCreator ({
public static void main (String[] args) {

ScalableShape rectangle =

new AScalableRectangle (0, 0, 20, 20);
ScalableShape rectanglePair =

new ACompositeScalableNestedPair (rectangle) ;
ObjectEditor.edit(

new ACompositeScalableNestedPair (rectanglePair));,




PROBLEM IN LOGICAL STRUCTURE TREE

ScalableShapeTriplet

Composite

ScalableRectangle Composite

Leaf

ScalableRectangle ScalableRectangle

Leaf node does not have components so ca
same interface as composite no




IMPLEMENTING MULTIPLE INTERFACES

A class must provide method bodies for all
Interfacel Interface2 interfaces it implements

An instance of it can be typed using any of the
interfaces it implements

A la a teaching assistant following duties of both
a student and an employee

public class AClass implements Interfacel, Interface2 { ..}

Interfacel anInterfacel new AClass () ;
Interface2 anInterface2 = new AClass();




PROBLEM IN LOGICAL STRUCTURE

ACompositeScalable
NesterPair
S

(@)
Qx 0.

Composite

ACompositeScalable
NesterPair

AScalableRectangle AScalableRectangle

The inner property is of some type impleme
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KIND OF LOGICAL STRUCTURE
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TRIPLET IMPLEMENTATION

public void scale(int percentage) {
outer.scale (percentage) ;
inner.scale (percentage) ;

}

public ScalableNestedShapePair getInner () ({
return inner;

}

public ScalableShape getOuter() ({
return outer;

}




TRIPLET MAIN

public class ScalableNestedRectangleTripletCreator {
public static void main (String[] args) {
ScalableShape rectangle = new AScalableRectangle (0, 0, 20, 20);
ScalableNestedShapeTriplet triplet =
new AScalableNestedRectangleTriplet(rectangle);
ObjectEditor.edit(triplet);

}
}

Reusing AScalableNestedShapePair




TRIPLET MAIN

public class ACompositeScalableNestedTripletCreator ({
public static void main (String[] args) {
ScalableShape rectangle =
new AScalableRectangle (0, 0, 20, 20);
ScalableShape rectanglePair =
new ACompositeScalableNestedPair (rectangle) ;
ObjectEditor.edit(
new ACompositeScalableNestedPair (rectanglePair)) ;

Reusing AScalableNestedShapePair




PAIR IMPLEMENTATION

public class AScalableNestedRectanglePair
implements ScalableNestedShapePair ({
ScalableShape inner;
ScalableShape outer;
public AScalableNestedRectanglePair (ScalableShape theInner) {
inner = thelInner;

outer = new AScalableRectiangle (inner.getX(), inner.getY(),
inner.getWidth () *RELATIVE SIZE,

inner.getHeight () *RELATIVE SIZE) ;

}
public ScalableShape getInner() { Need getters for properties of

return inner; bounding rectangle of inner shape
}

public ScalableShape getOuter () ({
return outer;

}

@Override

centage) {

inner.scale (percentage) ;
outer.scale (percentage) ; Need the scale method of inner

} shape




TRIPLET IMPLEMENTATION

public class AScalableNestedRectangleTriplet
implements ScalableNestedShapeTriplet ({
ScalableNestedShapePair inner;
ScalableShape outer;
public AScalableNestedRectangleTriplet (
ScalableShape theInnerMost) {
inner = new AScalableNestedRectanglePair (theInnerMost) ;
outer = new AScalableRectangle (
inner .getOuter () .getX (), inner.getOuter () .getY¥ (),
inner.getOuter () .getWidth () *
ScalableNestedShapePair.RELATIVE SIZE,
inner.getOuter () .getHeight () *
ScalableNestedShapePair.RELATIVE SIZE) ;

Inner object could implement shape
methods to read properties of the outer
rectangle it creates

Need getters for properties of bounding
rectangle of outer rectangle of inner object

Need getters for properties of bounding
rectangle of inner shape




TRIPLET IMPLEMENTATION

public void scale(int percentage) {
outer.scale (percentage) ;
inner.scale (percentage) ;

public ScalableNestedShapePair getInner () ({
return inner;

}

public ScalableShape getOuter () ({
return outer;

}

Need the scale method of inner
shape




IMPLEMENTING COMPOSITE NODE

public class ACompositeScalableNestedPair
implements [NestedShapePain, ScalableShape ({
ScalableShape inner, outer;
public ACompositeScalableNestedPair (ScalableShape theInner) {
inner = thelnner;
outer = new AScalableRectangle (
inner.getX (), inner.getY¥(),
inner.getWidth () *RELATIVE SIZE,
inner.getHeight () *RELATIVE SIZE) ;




IMPLEMENTING COMPOSITE NODE

public int getX() {
return outer.getX() ;
}
public int getY¥() {
return outer.getY¥() ;
}
public int getWidth () {
return outer.getWidth() ;
}
public int getHeight () ({
return outer.getHeight () ;

}

Properties of bounding box of
(outer rectangle of )
composite shape

public void scale (double fraction) {
outer.scale (fraction) ;
inner.scale (fraction);

}

Scales the shape

public ScalableShape getInner() ({
return inner;

}

public ScalableShape getOuter() ({
return outer;

}

Extra methods in
NestedShapePair




COMPOSITE PAIR/TRIPLET CREATOR

public class ACompositeScalableNestedPairCreator (
public static void main (String[] args) {
ScalableShape rectangle =
new AScalableRectangle (0, 0, 20, 20);
ObjectEditor.edit (
new ACompositeScalableNestedPair (rectangle)) ;

public class ACompositeScalableNestedTripletCreator ({
public static void main (String[] args) {

ScalableShape rectangle =

new AScalableRectangle (0, 0, 20, 20);
ScalableShape rectanglePair =

new ACompositeScalableNestedPair (rectangle) ;
ObjectEditor.edit (

new ACompositeScalableNestedPair (rectanglePair)) ;




COMPOSITE TRIPLET CREATOR

public class ACompositeScalableNestedTripletCreator ({
public static void main (String[] args) {

ScalableShape rectangle =

new AScalableRectangle (0, 0, 20, 20);
ScalableShape rectanglePair =

new ACompositeScalableNestedPair (rectangle) ;
ObjectEditor.edit(

new ACompositeScalableNestedPair (rectanglePair));,




RELEVANT COMPONENT METHODS

public void setSize (int width, int height) {

public Dimension setSize (Dimension size) ({

public Dimension getSize () {

public int getWidth() ({

public int getHeight() ({

Like Shape methods (setters instead of scale)




RELEVANT CONTAINER METHODS

// allows a dynamic number of components
public void add(Component component) ({

}

// automatically manages the size
public void setLayout (Layout layout) {

}

Like composite pair except a dynamic number of
components




JAVA COMPOSITE USER

public class ACompositeSwingComponentCreator {
static final int RELATIVE SIZE = 2;
static Border border = new LineBorder(Color.blacR);
static final Dimension LEAF_SIZE = new Dimension (50, 30);
static int NUM_LEVELS = 3;
public static void main(String[] args) {
Component leaf = createleaf(LEAF _SIZE);
Component root = createComponentTree(leaf);
displayInWindow(root);
}
public static Component createComponentTree(Component leaf) {
Component retVal = leaf;
for (int i = 1; 1 <= NUM_LEVELS; 1i++) {
retVal = nestComponent(retVal);
}

return retval;




USING COMPONENT AND CONTAINER METHODS

public static Component createLeaf(Dimension size) {
Component retVal = new JTextField("Edit me");
retVal.setSize(size);
return retval;

}

public static Container nestComponent (Component inner) {

JPanel retVal = new JPanel() ;
retVal.setBorder (border) ; // show outline
retVal.setSize (

inner.getWidth () * RELATIVE SIZE,

inner.getHeight ()* RELATIVE SIZE);
retVal.setLayout (null); // do not mess with the size
retVal.add (inner) ;
return retVal;




DISPLAYING ON THE SCREEN

public static void displayInWindow(Component aComponent) {
JFrame frame = new JFrame();
frame.add(aComponent);
frame.setSize(aComponent.getSize());
frame.setVisible(true);

}




COMPOSITE DESIGN PATTERN IN PROBLEM

ScalableRectangle NestedShapePair

ACompositeScalable

AScalableRectangle NesterPair

Usually implemented with inheritan

=

[ Can do without inheritance




USER INTERFACES

nh use @Visible ann
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KEY: COMPOSITE DESIGN PATTERN

Common Type
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[ Can do without inheritance -




JAVA TOOLKIT EXAMPLE
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Usually implemented with inherita

[ Can do without inheritance -




JAVA SWING EXAMPLE




