CoMP 110/401
COMPOSITE ANNOTATIONS

‘ Instructor: Prasun Dewan




PREREQUISITE

o Composite Objects Shapes




INTERPRETED HOW?

public interface RectangleWithPoint ({
public int getX() ;
public int getY() ;
public void getWidth() ;
public void getHeight() ;
public Point getPoint();

Bad programming as code for
defining Rectangle cannot be
used in situations where

Object interpreted as either an
atomic rectangle or an atomic

point depending on whether
Point or Rectangle in the name
gets precedence

rectangle without point 1is
needed




REUSABLE DESIGN

public interface Rectangle ({
public int getX();
public int getY¥();
public void getWidth() ;
public void getHeight() ;

public interface RectangleWithPoint ({
public Rectangle getRectangle() ;
public Point getPoint() ;

}




OBJECTEDITOR GRAPHICS RULES

[

public interface Shuttlelocation ({
public FancyCartesianPlane

getCartesianPlane () ; Y

public Imagelabel getShuttlelabel () ;

public int petShuttleX() ; —_
public void petShuttleX|{(int newVal) ;
public int

getShuttleY() ;
public wvoid Y (int newVal) ;

}

public interface NotAPoint {
public FancyCartesi e
getCartes:Lanm ;

public ImagelLabel getShuttlelabel() ;

public int getX(),

Pﬁ?—ﬁc Type interpreted as a
public

public Point as 1ts name
public Poi contains “Point” and has
} X and Y Properties




IS ATOMIC SHAPE C1LASS ANNOTATION

import utii.annotations.IsAtomicShape;
@IsAtomicShape (false)
Sale as o] €LO0CAaL10ll €xXCept 1lliterface name

public class AShuttlelocationImplementingABadlyNamedInterface

implements potAPointl{

Shuttle X 100 el
Shuttle Y: 50| 1
Cartesian Plane I
Axes Length 300 =

Annotation is like a
comment except it 1s
typed and available at

runtime

IsAtomicShape(false) before class
name says do not interpret the

class as an atomic shape (it can be
a composition)




SHUTTLELOCATION ALTERNATIVES

public interface Shuttlelocation ({
public FancyCartesianPlane getCartesianPlane() ;
public ImageLabel getShuttlelabel () ;
public int getShuttleX() ;
public void setShuttleX(int newVal) ;
public int getShuttleY() ;
public void setShuttleY (int newVal) ;

public interface ShuttlelocationWithPoint {
public FancyCartesianPlane getCartesianPlane() ;
public ImagelLabel getShuttlelabel() ;
public Point getShuttleLocation() ;
public void setShuttlelLocation (Point newVal) ;




POINT PROPERTY

public class AShuttlelocationWithPoint implements

SL::::;:::::;::::::::aﬂﬁ—+———]
publi¢ Point getShuttleLocation() |{
re ;

Tree View, [AShuttleLocationWithPoint] =n R ==
} Common
(] Cartesian Plane
& [ Shuttle Location : |
D Angle:NaN Axes Length: 300
[y radius:0.0 ;; ________ . R
Cyxo i|=
D v _ Foint Pattern root.shuttleLocation X 0.0 Width: 8 Height:8 ZIr

Does not have X and Y properties,

so not a point

But location displayed as a point

shape

o= 7 Cartesian Plane
o~ [ Shuttle Label

i




IS ATOMIC SHAPE ANNOTATION OF CLASS
GETTER

import util.annotations.IsAtomicShape;
public class AShuttlelocationWithPoint implements

ShuttlelocationWithPoint {

@IsAtomicShape (false)
public Point getShuttleLocation() {
=3 Nl >

Tree View, [AShuttlel ocationWithPoint]

return shuttlelocation; i
) ] _ | - Shuttle Location
= %U:Leg;?r:itﬁ f Ang!e: Mak
[y Radus:no o Radus: 00
IsAtomicShape(false) before LD e —
getter of a property means > [ shuite Label | 300
pI‘OpeI'ty nOt dlsplayed as an ......................................................................................................................................................................................
atomic shape ;
ShuttleLocation is not a textual
property displayed in main panel o
What if we do not want i1t in main
panel either?




VISIBLE ANNOTATION OF CLASS GETTER

import util.annotations.Visible;
public class AShuttlel.ocationWithPoint implements

Shuttle j ithPoint {
| evisible (False) |
public Point getShuttleLocation () {
return shuttlelLocation;

Tree View,[AShuttleLocationWithPoint] EIE
} Common
- | cartesianPiane

¢ [ Cartesian Plane
[} Axes Length:300
o= [ ¥ Label
o= [ Label
o= [ Cartesian Plane
o= [ Shuttle Label

| Axes Length: 300 |

Visible(false) before getter of a

property means property not

displayed at all




AUTOMATIC LABEL PATTERN

public class AShuttle implements ISpecificImageLabel {I

}

[AnotherShuttle] |:||E||E|
File Edit View Customize Help




NOT FOLLOWING AUTOMATING LABEL PATTERN

public class AShuttle implements Shuttle ({

}

| </ [AnotherShuttle] =0 Bolm ="
Common
Heighit: 25
Image File Name: shuttle? jpa
Wiidth: a0
|Eiear1 Fattern
{4 Il [ |»




EXPLICIT PATTERN SPECIFICATION

import util.annotations.StructurePattern;

import util.annotations.StructurePatternNames;
@StructurebPattern (StructurePatternNames.LABEL PATTERN)

FEBIlC class AShuttle implements Shuttle{

}

Structure(<PatternName>) before class
asserts that the class is following the

pattern. ObjectEditor ignores class name
and gives warnings if methods do not
follow the pattern

|
£/ [AnotherShuttle] E=N|Ech ===

Common




EXPLICIT PATTERN SPECIFICATION

import util.annotations.StructurePattern;
import util.annotations.StructurePatternNames;
@StructurePattern (StructurePatternNames.LINE PATTERN)

Fublic class AShuttle implements Shuttlef{ I

}

UM wiewW  COSionnzZe  Tieiy




EXPLICIT PATTERN SPECIFICATION

public class AShuttlelocation implements ShuttleLocation ({
}

| £/ [AShuttleLocation]

[E=5EcE
Common
Shuttle X: 0
Shuttle Y: 0

Cartesian Plane

Axes Length: 300




EXPLICIT PATTERN SPECIFICATION

import util.annotations.StructurePattern;
import util.annotations.StructurePatternNames;
@StructurePattern (StructurePatternNames.LINE PATTERN)

Fublic class AShuttlelLocation implements SHuttIeLocatlah {

| £ [AShuttleLocation] EIIEI

Common

Shuttle X: 0
Shuttle Y: 0
Cartesian Plane

Axes Length: 300 |

Ex**lectures.conposition.AShunttlelocation not recognized as a shape as it does not have a location (X,Y or Point)
composition.AShuttlelocation does not follow declared pattern: Line Pattern

E®#**%clas=s lectures.

W=*=I=ze
W=**I=ze
W=**I=ze
W=**U=e
W=**Use

annotation
annotation
annotation
annotation
annotation

Burcil
Butil
Butil
furil
Butil

.annutatiunb.
.annotations.
.annotations.
.annotations.
.annotations.

StructurePattern (Bean Pattern) for class lectures.compositien.hAShuttlelocation
StructurePattern (Bean Pattern) for class lectures.composition.AFancyCartesianPlane
StructurePattern (Label Pattern) for class lectures.composition.iAlabel
StructurePattern (Bean Pattern) for class lectures.composition.hACartesianFPlane
StructurePattern (Line Pattern) for class lectures.graphics.ALine




EXPLICIT AND IMPLICIT LABEL PATTERN

import util.annotations.StructurePattern;
import util.annotations.StructurePatternNames;
@StructurePattern (StructurePatternNamegs.LABEL PATTERN)
public class AnotherShuttle 1mplementj_SpaaafaaImagaLabnl_l
static final String IMAGE = "shuttleZ2. jpg",
static final int WIDTH = 80,
static final int HEIGHT = 25;
Point location;
public AShuttle (int initX, int inity
location = new ACartesianPoint (ini

[AnotherShuttle] |Z| |E| E'
File Edit Wiew Customize Help

) "
public AShuttle () {

location = new ACartesianPoint (5(
}
public Point getlocation() {return loTatIomn, J
public void setLocation(Point newVal) {location = newVal;}
public int getWidth() { return WIDTH, }
public int getHeight () {return HEIGHT, }
r-iublic String getImageFileName () {return IMAGE,}
}




EXPLICIT AND ATTEMPTED IMPLICIT LABEL
PATTERN

import util.annotations.StructurePattern;
import util.annotations.StructurePatternNames;
@StructurePattern(StructurePatternNamgs.LABEL PATTERN)
public class AnotherShuttle implements SpecificImagelabel
static final String IMAGE = '"shuttleZ. Jpg ',
static final int WIDTH = 80,
static final int HEIGHT = 25;
Point location;

[AnotherShuttle]
File Edit Wiew Customize Help

S[=/e3

public AShuttle (int initX, int inity
location = new ACartesianPoint (ini

}

public AShuttle () {
location = new ACartesianPoint (5(

}
public Point getLocation() {return 1d
public void setLocation (Point newVal)
public int getWidth() { return WIDTH, }
public int getHeight () {return HEIGHT, }
//public String getImageFileName () {return IMAGE; }

[T T T T TSR T T T T T T T T T T T T T T

16: Copyright Prasun Dewan, 2010, 411 rights reserwved.

xamples.representation,. Anotherhuttle not recognized as a label shape a&as it does not have a texXxt or imagefile prornrty

lass exanples.representation. Another3huttle does not follow declared pattern: Label Pattern



BMI CALCULATOR PATTERN?

public class ABMICalculator {
public double calculateBMI (double height, double weight) {
return weight/ (height*height) ;
}




BMI CALCULATOR PATTERN?

@StructurebPattern (StructurePatternNames.NO PATTERN)
public class AnAnnotatedBMICalculator {
public double calculateBMI (double height, double weight) {
return weight/ (height*height) ;
}




BMI CALCULATOR PATTERN?

@StructurebPattern (StructurePatternNames.BEAN PATTERN)
public class AnAnnotatedBMICalculator {
public double calculateBMI (double height, double weight) {
return weight/ (height*height) ;

E***Expected one or more programmer-defined properties in class: lectures.functions.ABMICalcul
E*¥**Class:lectures. functions . ABMICalculator does not follow declared pattern: Bean Pattern. I
We***hsayming implicit pattern: No Pattern instead of: Bean Pattern




BEAN PATTERN?

@StructurebPattern (StructurePatternNames.BEAN PATTERN)
public class ABMISpreadsheetNotFollowingBeanConventions {
double height = 1.77;
double weight = 75;
public double getWeight () ({
return weight;

}
public void set (double newWeight, double newHeight) {

wel ght = newWel ght |_| [ABMISpreadsheetMotFollowingBeanCo... EI-@
height = newHeight; Common ABMISpreadsheetNotFollowingBeanConventions
} Height: 1.77
public double getHeight () ({ Weight: 750
return height;

}
public void setHeight (int newHeight) {

height = newHeight;
}
public double BMI() {

return weight/ (height*height) ;
}




(EDITABLE) PROPERTY NAME ANNOTATIONS

@StructurebPattern (StructurePatternNames.BEAN PATTERN)
@PropertyNames ({| "Height", "Weight", "BMI"|)
@EditablePropertyNames ({"Height™, ™Weight™})
public class ABMISpreadsheetNotFollowingBeanConventions {

double height = 1.77;

double weight = 75;

public double getWeight () ({

return weight;

}
public void set(double newWeight, [ gumspresdshestiiotfeliowinggeance.. oo |

weight = newWeight; Common ABMISpreadsheetNotFollowingBeanConventions
height = newHeight; Helght: 177

} Weight: 75.0

mithla A AAaidlhl a ~a+-Tas ~he+ /) f

E*#***For property: height in editable property names — der:
public woid setHeight (doukle <parameter name>)

E#**For property: weight in editable property names, please define a setter with the header:
public wold setWeight (double <parameter name>)

E***For property: BHI in property names, please define a getter with the header:
public <T> getBMI ()

public double BMI () {
return weight/ (height*height) ;




ORDER OF PROPERTIES

@StructurePattern(StructurePatternNames . BEA N_PATTERN)
@PropertyNames ({ |"Weight", "Height", "BMI"})
@EditablePropertyNames ({"Height", "Weight"})
public class ABMISpreadsheetNotFollowingBeanConventions {

double height = 1.77;

double weight = 75;

public double getWeight () ({

return weight;

}

public void set(double newWeight, | L) [ABMESpreadshestNotFollowingBeanCo... - =-acl ]
wel ght = newWel ght ’ Common ABMISpreadsheetNotFollowingBeanConventions
height = newHeight; Weight: 75

} Height: 17

public double getHeight () ({
return height;

}

public void setHeight (int newHeight) ({
height = newHeight;

}

public double BMI () ({
return weight/ (height*height) ;

}




BEAN PATTERN?

@StructurebPattern (StructurePatternNames.BEAN PATTERN)
public class ABMISpreadsheetNotFollowingBeanConventions {
double height = 1.77;
double weight = 75;
public double getWeight () ({
return weight;

}
public void set (double newWeight, double newHeight) {

welght = neWWelght | £:| [ABMISpreadsheetMotFollowingBeanCo... EI-@
height = newHeight; Common ABMISpreadsheetNotFollowingBeanConventions
} Height: 177
public double getHeight () { Weight: 750
return height;

Warning if (editable) properties not declared?

Overhead, chances of mistake low, C# has built in support for properties

£ .
P S, PR, R S A A PN, Ty S L, R, Ry \ I

Why warning if no structure annotation?




WHY WARNINGS

o Accidental patterns
o Efficiency




LARGE SEARCH SPACE

public class StructurePatternNames {

public
public
public
public
public
public

Pattern';,

public
public
public
public
public
public
public
public
public

Pattern',

static
static
static
static
static
static

static
static
static
static
static
static
static
static
static

final
final
final
final
final
final

final
final
final
final
final
final
final
final
final

String
String
String
String
String
String

String
String
String
String
String
String
String
String
String

NO PATTERN = "No Pattern’;,

BEAN PATTERN = "Bean Pattern';
POINT PATTERN = "Point Pattern';
LINE PATTERN = '"Line Pattern';
OVAL PATTERN = "Oval Pattern';
RECTANGLE PATTERN = "Rectangle

ARC PATTERN = "Arc Pattern';

LABEL PATTERN = "Label Pattern';
TEXT PATTERN = "Text Pattern';
STRING PATTERN = "String Pattern';
CURVE PATTERN = "Curve Pattern'’;
VECTOR PATTERN = "Vector Pattern';
LIST PATTERN = "List Pattern';
STACK PATTERN = "Stack Pattern'";
HASHTABLE PATTERN = "Hashtable

public static final String MAP PATTERN = "Hashmap Pattern";
public static final String ENUM PATTERN = "Enum Pattern';




