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INTRODUCTION




I VectorGraphics

Features Used Areas
 Saves the data of shapes in U Text
mathematical formulations OMultimedia

instead of pixels. 0 3D rendering

O Keeps the quality of the

. Many other information and
image

art areas.
O Scaling does not distort the

I Image




I Background Information

instead of pixels,
descriptions of the files are
saved in XML.

Vector Graphics are
impressive alternatives to
other image types

ASVG format is advocated by
World Wide Web Consortium
(W3Q) for its benefits.
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I Vector Image Drawing Tools and AOSD

A good candidate for AQOSD

dCrosscutting Concerns

Scattering Classes and Tangling
Code

dHigh Dependency on Features
Qinefficient design

' Dependency



EXAMPLE CASE - JOODLE




I Example Case- Joodle

Overview of Joodle
A Vector Image Tool
dUses SVG format
(dSaves data into XML file

(Has pre-defined primitive
shapes

dimplemented in Java




I OO Design- Joodle
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I Applied Patterns- Joodle

r Obsever

Pattern

Composite
Pattern

Abstract Factory
Pattern



I Observer Pattern

Aim and Motivation

Canvas, SelectionObserver are the classes of this pattern.
dMaintaining consistency between Canvas and other Shape
classes

‘Canvas

-instance : Canvas

— —

Canwasy _: Observer Design Pattern - J
+instance() : Canvas - I
+addShape(s : Shape) : void Iy
+addShapes(ss : Collection) : void
+removeShape(s : Shape) | void
+removeShapes(ss | Collection) : void

] +drawall{g : Graphics) : void shapes Rl e
+getShapeByPoint(p : Point(from joodle domain)) : Shape PNV Shape

I +copySelectedShapes() | void o
+deleteSelectedShapes() | void
+getSelectedShapes() | Collection
+groupSelectedShapes() . void )
+ungroupSelectedShape() : void -:-:Interfat.:e))
+setSelection(p1 ; Poirt, p2 ; Point, selected : boolean) : void ohservers Salection Obsarver
-getShapesBoundedBy(p1 : Poirt, p2 : Point) : Collection g +selectionChanged(s - Shape) - void
+acddSelectionObserver{obs : SelectionObserver) : void 0. ; ’

+removeSelectionObserver(obs ; SelectionObserver) : void
-zetSelection(ss ; Collection, selected : boolean) : void
+setSelection(s | Shape, selected : boolean) : void
+clearSelectiond) : void

+getShapesAsXMLL) ; String




I Composite Pattern

Aim and Motivation

Enabling the users to create complex shapes by using
existing shapes
JEach shape can be used for creating larger shapes

I —_

i - Composgite Design Pattern )

<<Interface>> T ===

M

Shape |
& I
. |
| [
[ | I I
1 |
—-—— == === === ==-====-= 1
I i i 2.0 N shapes :
: : .
AbstractShape CompositeShape
#isSelected : boolean -isSelected : boolean
+AbstractShapel) +CompositeShape()
+acdShape(s | Shape) : void
"ﬂ‘ +addShapes(ss | Collection) : void
+reomveShapes(s ;. Collection) : void
+removeShape(s | Shape) : void
Text Ellipse Rectangle Line +getComposingShapes() | Collection=Shape:=
+Text() +Ellipsel) +Rectanglel) +Line()




I Abstract Factory Pattern

Aim and Motivation

Creating a composite class which has all the members which

have been created differently

<<Interface>>
ShapeFactory
{ffrom joodle.domain}

LineFactory

==create==

- — === =

i - Abstract-Factory Design Pattern
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) I

|

|

|

1
Line

<<Interface>>
Shape

+SELECTION COLOR : Color

+addPointp | Point) : void
+update Point{p1 : Point, p2 : Point) : void

<<Enum>>
Attribute

+COLOR : Attribute
+FILL_COLCR @ Attribute
+LINE_STROKE : Aftribute

+update EndPoint(p - Point) : void
+draw(y ; Graphics) ; void
+zetSelectedib : boolean) : void
+transform{at : Affine Transform) : void
+isPointOnShape(p : Point) : boolean
+hasEnoughPoints() - boolean
+izComposite() : boolean
+isSelected() . boolean
+cloneShape() : Shape

+getCenter() - Point

+FONT : Aftribute

-Attributelparameter ; String, parameter2 ; int)

+values() | Attribute
+valueOf(parameter : String) : Attribute

AffineTransform
{from java.awt.geom

+getdftributeNames() : Set <<USEEE
+getAftributeValue(key - Aftribute) - Object
+setdftributeValve(key - Attribute, val - Object) : void
+asHML() : String
|
|
[mmmmmmm e m———— - f 2.* shapes
| |
| |
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CROSSCUTTING CONCERNS




I Crosscutting Concerns

Undo/Redo
Concern

&

Observer Plugin
Concern Concern

Warning
Concern



I ObserverConcern

Main Problems

dModularization Problem

U Changing classes deficiencies the code and pattern
High tangling and low cohesion in classes of this pattern

Dependency between classes

; ; 4 e
@ Addondspect
@ SelectionCbserverProkocol
@ Undofspect
@ Warningaspeck




I Undo/Redo Concern

Main Problems

dNot Held in Joodle

UCreates inefficient use of the program
L Causes Loss of Data

(ONeeds modularization

L g
I
T




I Add-onConcern

Main Problems

Only pre-defined shapes handled

(dMore complex shapes may be needed

Requires changing new classes or writing from scratch

QUltimate cause is scattering and tangling code

_ 5 Nj_ EEgEgEEgy =g & [
I @ Addondspect
@ SelectionCbserverProkocol
@ Undofspect
iNQAspec



I Warning Concern

Main Problems

Deficiencies in Code

UError handling causes scattering classes

Error handling classes are dependent to each other

dEach warning concern crosscuts multiple classes

IR NN B
[




ASPECT ORIENTED PROGRAMMING




I Aspects

Observer
Aspect

Undo/Redo
Aspect

Warning
Aspect




I Aspect!

Main Problems

A general purpose AO
programming language
UJAn Integrated extension to

Java

O Accepts all java program as
input

Reason for Choice

O Popular
4 Simple

U Integrated with
tools(Eclipse, Netbeans)



I ObserverAspect

Modularization

(No need to make amendments to protect Observer pattern
during changes on classes

Can be applied on other classes without creating dependency.
Handled outside of the classes on a different aspect

|
1 package Aspect:

z®import jeva.ucil.ArrayList:[]
g

S ahstract aspect SelectionChserverFrotocol
10
] 11 abstract pointcout selectionChanged| Shape s):
1z
13= after (Shape =) : selectionChangedi(s) |
I 14 Canvas.instance() .fireSelectionChanged(s) ;
15 3
16
172 public Collection<SelectionChserver> Canvas.obserwvers = new Arraylist<SelectionChserwver:
15
19 /wﬂ-
20 * hdds an ochserwver to the set of obhservers
21 * @param so the observer to be added
22 wy
23k public void Canvas.addlelectionthserver (Selectionthserver so) {
249 if | 'ohservers.contains (sa) )
Z5 ohservers.add(so) ;
26 ¥

27
3 fEE



I Undo/Redo Aspect

This function is handled without making alterations on existing
code

= No dependent classes

o Low tangling high cohesion between classes

= This function can be applied to other classes without making
amendments on them

18 public aspect Undolspect

19
20
21 public ArraylList<3tring> undolist = new ArrayList<3tring=i():
22 int index = 0;
u 23 boolean undo= false;
24
I 25
Z6 f¢4 SAVE PROCESS AFTER AN OFERATICH
278 pointcut canvasChanged()] :
28 (withincode (¥ TransformationTool.handleRelease|..)1)] && call (¥ Shape.transform(..] )
29 [call (* Canvas.copy3electedShapesi())) ||
30 [call (* Canvas.deletelelectedihapes()il) ||
31 (withincode (¥ Canvas.groupielectedlhapes(..1)] && call(¥ Canvas.addZhape(..11) |
32 (call (¥ Canvas.ungroupSelectedShape()l) ||
33 (withincode (¥ CreatorTool.handlePress(..)) &£& call (¥ Canvas.addShape(..]1] |
34 (withincode (* PointEditTool.handleRelease(..]) && call(* fool..1)1) |

35 (withincode (¥ PointEditTool.handleKeyPress(..))] && call(® fool..)1):



I Add-on Aspect

QIt is a necessary function for the application
Needs to be created without creating deficiencies in the implemetation

New shape types added to the system without changing and creating new
shape types
LNo need for creating new classes for new shape types

packaige Lspect;
import jave.io.File[]

public aspect Addondspect
i
pointcut addonFound(] :[]

after {} returning{irraylist<ShepeFactory> sf):eaddonFound|)[]

# By defsults add-ons are in the current directory []
public static String addonsDir = ".™;

% Bets the add-ons' directory to the given new directory[]
public void setiddonsDir (String dirName) (]

* Tries to inatantiste a Shape from the claas []
private static Shape wakeInstance (URL u, 3tring cn] []

public static Arraylist<ShapeFectory> findiddons|]



I Warning Aspect

public aspect Warninglhspect

1
A4 BEEIT IMAGE WARMNING

APossible errors are handled I T e
On Save issues_ hefore () : exitImage ()[]

S¢ MEW IMAGE WARNING

(Load work and Save work pointout newTnege () <]
issues are handled without hefore () : nevimage (1[]

Ad LOAD TMAGE WARMING

causing tangling and pointout Loadimage () i
Scattering hefore (] : loadImage (][]

4 LOAD ERROE HAWDL ITIG
u pointout loadError () :[]

hefore () : loadError (][]

S SAVE EEFEROE HAWNDLING
pointout saveError () :[]

hefore () : saveError (J[]




RELATED WORKS




I Related Work

I— Adobe Illlustrator 'l

I— MS Expression J

I— DrawPlus 'l
I

I— InkSpace Jl

» But none of them
implemented with
AOSD



CONCLUSION




I Conclusion

Modularization

JGood way to handle
crosscutting concerns

Creating high cohesion and
low tangling

dModularization

- WLowering deficiencies in
implementation

Efficient for the
implementation

Vector Graphics Tool

O Undo/Redo Aspects
beneficial.

O Add-on aspect is promising
in terms of development.

d New improvements are
inevitable but AOPD
makes it easier.
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DEMO




: Thank you for listening.

Any questions and
; comments are
appreciated
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