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Motivation
JOH
UNI
A Companies often build a product for a specific
customer
A If successful, they then build variants for other
customers
I Clone and Own

(but not necessarily a product line)
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Draw App

A Customer wants a simple drawing app:
I Draw Line
i Wipe

ISSE
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Another Customer Interested: Draw A

A New Customers wants almost the same:
i DPL
I Draw Line
I Color
A Red
A Blue

A Green
A Black
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Copy and Paste Draw App Source Code
JOHANNES KEPLER |JKU
UNIVERSITY LINZ

* DPL Line.javal]

import java.awt.*;

II.-'*
* MNote: For this class the changes you need to do relate to color handling.
*/

public class Line {

private Point startPoint, endPoint ;
private Color color;

public void paint{Graphics g){
g.setColor{coelor); LACK);
g.drawLine(startPoint.x, startPoint.y, endPoint.x, endPoint.y);

h

public Line{ Color color, Point start) {
startPoint = start;
this.color = color;

}

public woid setEnd({Point end) {
endPoint = end;

}

public Peoint getStart() { return startPoint;

public Point getEnd () { return endPoint; } Reuse eXIStIng Varlant IS
ot e easier/cheaper than

. * DPL Canvas.javal] - .
N B o et e building anew
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Yet Another Customer Interested: Draw App3
JOHANNES K
UNIVERSITY
A Features:
i DPL
I Draw Line -
I Draw Rectangle —

I Color
A Red

A Blue
A Green \
A Black \ -

i/
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Portfolio Product Variants

DPL
Draw Line
Wipe

public class Canvas extends JComponent implements MouseLi:

Product2 (P2)

Product3 (P3)

DPL

Draw Line
Draw Rectangle
Color

public class Canvas extends JComponent implements MouseLi

DPL
Draw Line
Color

public class Canvas extends JComponent implements MouseLi

protected List<Line> lines = new LinkedList<Line>();
Point start, end;
protected Line newline = null;

public enum FigureTypes {
NONE,
LINE

Ti

public FigureTypes figureSelected = FigureTypes.NONE;
public void paintComponent (Graphiecs g) |

super.paintComponent (g) ;
g.setColor (Color.WHITE) ;

protected List<Line> linss = new LinkedList<Lins>(};
Point start, end;
protected Line newline = null;

public enum FigqursTypes {
NONE,
LINE

bi

public FigureTypes figureSelected = FigureTypes.NONE;
protected Color color = Color.BLACK;

public void paintComponent (Graphics g) {
super.paintComponent (g) ;

protected List<Line> lines = new LinkedList <Line>();
protected List<BasicRectangle> rects = new LinkedList
Point start, end;

protected Line newline = null;

protected BasicRectangle newRect = null;

public enum FigureTypes {
NONE,
LINE,
RECT

public FigureTypes figureSelected = FigureTypes.NONE;
protected Color color = Color.BLACK;

g.£illRect (0, 0, getWidth(), getHeight());

for (Line 1 : lines) {
l.paint (g} ;

}
public void wipe() {

this.lines.clear();
this.repaint () ;

N

=

S TTeD

} ISSE

g.setColor (Color.WHITE) ;
g.fillRect (0, 0, getWid
for (Line 1 : lines)

1.paint(g);

Easier to build & test
standalone products
(dead code) rather than i

public void setColor(Sty
if (colorstring.equs
color = Color.rd

else if (colorString
coler = Coler.gs

else if (colorString
color = Color.b]

else

color =

Color.b]

annotated code
© 2014, Alexander Egyed, Johannes Kepler University, Linz, Austria 10
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Clone and Own Process b |
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Clone and Own

(Copy and paste)

A Extracting Reusable Code
A Composing Reusable Code

A Adding / Extending Code to reflect new
features/feature combinations
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Clone and Own Benefits b |
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A Pay as you go: a product line is a huge upfront
Investment that not many companies are willing
to make (initially)

A Intuitive: building individual products is easier
than building reusable products (initially)
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Clone and Own Problems
J
U

A Every new variant likely requires development
effort (no easyconfig/install)

I Extraction and composition gets exponentially more
complex with every new variant

A Eachvariant requires separate maintenance
A Each variant requires separate testing

=> You want a single code base
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Goal Rl
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Provide Automated Support for Clone and Own
A Automation during Extraction and Composition

A Generating Single Code Base
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Extraction
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Product Variants DPL b
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Feature Extraction Bl

4 Class Canvas
Field lines
+ Field start
4 Class Main + Field newline

4 Class Canvas
Field lines
Field start

4 Class Main Field newline
Field WIDTH + Enumeration FigureTypes Field WIDTH + Enumeration FigureTypes
Field HEIGHT Field figureSelected 4 Field HEIGHT Field figureSelected 4 Class Line

+ Field lineText & Concturtor Canvac + Field lineText & Conctnurtor Canvac ¢ Field startPoint

+ Field colors Field wipeText & Class Method paint
Field red 4 Class Line Field lineButton 4 Class Line + Constructor line

Field wipeButton

Field green Field startPoint Field wipeButton + Field startPoint Field HE.C1 o

+ Field blue * Class Method paint o : ¢ Class Method paint

+ Field black + Constructor Line + Constructor Line + Field lines

+ Field lineButton + Class Method setEnd + Class Method setEnd
Field colorsBox Clase Mothad aetStart

+ Field start

4 Clacs Mathnd netStart ¢ Field newLine

+ Enumeration Figure™ =~
+ Field figureSelected Field lineText
& Conctnirtar Canvac Field lineButton

+ Field wipeText

© 2014, Alexander Egyed, Johannes Kepler University, Linz, Austria 17



