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Abstract Along with shortening the life cycle of software utilization and supporting various types of user
functions, the importance of software architecture development has been emphasized recently. If a software
architecture is developed flexibly and reliably for expansion to support new functionality, it can quickly cope
with new market demands. This paper proposes an architecture design method based on design recovery of
open source software to reuse the software in the development of sustainable software system. When using
open source software to develop a software system based on software architecture, we can develop a software
system rapidly and also can improve the reliability of the system because we use the already proven open

source software in the development.

Key Words : Software architecture, Open source, Component reuse, Design recovery, Attribute-driven design
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Go to the textual class hierarchy

com javacodegeeks pattemns compositepattem
HtmiElement
com javacodegeeks. pattems. compositepattem
HimiTag
comj pattem:
HtmiParentElement

com javacodegeeks patiems. compositepattem
TestCompositePattern

com pattern:
HtmiTag

+ gefTagName()
+satStartTag()

+ selEndTag()

+ sefTagBody()

+ addChildTag()

+ removeChildTag()
+ getChildren()

+ generateHtmi()

N\

patterns.
HtmiParentElerment

com

com javacodegeeks pattems. compositepattem.
HimlElement

- taghame

taghlame - starTag
- startTag - endTag
- endTa - childrenTag

- tagBady

+ HtmlElement()
+ getTagName()
+ setStaTag()
+ selEndTag()

+ setTagBody()
+ generateHtml()

+
+ gefTaghame()

+ setStanTag()
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+addChildTagh

+ remaveChildTag()
+ gelChildren))

+ generateHtml()

Fig. 2. An Example of Design Information of Source
Code using Doxygen,
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Table 1. Design Information Specification of GOF

No| SECTION DESIGN INFORMATION

Pattern Name
and Classification

¢ Unique and descriptive name to identify
and explain a pattern

2 |Intent o Reason why this pattern is used

3 |Known As o Another name (alias name)

4 |Motivation o Situation or scenarios to use this pattern
5 |Applicability o Contexts of this pattern to be used.

o Graphical representation of the pattern.
(may use class diagram and collaboration
diagram)

6 [Structure

o List of classes within the pattern and thein

7 |Participants meaning of the classes

8 |Consequences e pros and cons for using the pattem

o Syntax and semantics of the pattern and

9. [Implementation explanation of how to implement

10 |Sample Code o Example code using programming language

11 |Known Uses o Examples applied to practical systems

12 |Related Patiemns e other patterns related to this pattem

o differences between this pattern and otherg
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Table 2. Allocation of Functionality to Architectural
Components and OSS Assignments

Components Allocated functionality 0SS
- Door Open Button
User Interface - Door Close Button )
Raising/ - Motor on to raise
; - Motor on reversely to down 0
Downing
- Stop motor
Obstacle - Detect object during door downing o
Detection - Send interrupt for detection
GDOCS - Request Built-In-Test run
Diagnosis - Receive data from devices
- monitoring sensors, periodically
Sensor/ - decision for input signals «
Actuator - Activation the corresponding device
(actuator)
HAS Comm. - Send/Receive message X
iﬁgegﬂ:{j”n% - Task Scheduling 0
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<<Thread> >
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<<Thread> > <<Thread> > <<Thread> >
HAS_Comm. S/A_Comm. Rising/Down
| T
<<Thread>>
Diagnosis

<<Thread>>
Obs_Detect

<<Thread> >
Scheduler

Fig. 7. Concurrency View for GDOCS Architecture
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/#+ "Implementor" */
interface DrawingAPI {

public void drawCircle(final double x, final double
y, final double radius);

/¥* "Concretelmplementor" 1/2 #/
class DrawingAPI1 implements DrawingAPI {
public void drawCircle(final double x, final double
y, final double radius) {
System.out.printf("API1.circle at %f:%f radius
%fWn", x, y, radius);

}

/¥* "Concretelmplementor" 2/2 */
class DrawingAPI2 implements DrawingAPI {
public void drawCircle(final double x, final double
y, final double radius) {
System.out.printf("API2.circle at %f:%f radius
%fWn", x, vy, radius);

}

/#* "Abstraction" */
abstract class Shape {
protected DrawingAPI drawingAPI;
protected Shape(final DrawingAPI drawingAPD{
this.drawingAPI = drawingAPI;
}

public abstract void draw();

// low-level
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public abstract void resizeByPercentage(final Fig. 9= 5-E <A A3t 7= gwAddA e CR-3
double pct); // high-level - - - -
} 2glo] wh F7HAR1 A ARE EEgt) 53] Y
/+% "Refined Abstraction" */ o] olF(Pattern Name)¥} °|%=(Intent), ¥l &7
class CircleShape extends Shape { ot 3 AR = = B3 0]o
private double x. v, radius; (Motivation)ell ti3F A ¥ = Doxygen ©75 58] o2
public CircleShape(final double x, final double vy, : o olo] o FHE =235 2= 0]y
final double radius, final DrawingAPI drawingAPI) { Fig. 99l wrelejalomiy WA FEd 5 At
super(drawingAPI);
this.x = x; this.y = y; this.radius = radius; ; ,
)3 Table 3. Design Information on Source “Shape.java

// low-level i.e. Implementation specific
public void draw() {

drawingAPLdrawCircle(x, y, radius);
)

// high-level i.e. Abstraction specific

public void resizeByPercentage(final double pct) {
radius *= (1.0 + pct/100.0);

}

}

[#% "Client" */
class DrawingShape {
public static void main(final String[] args) {
Shape[] shapes = new Shapel] {
new CircleShape(1, 2, 3, new
DrawingAPI10)),
new CircleShape(5, 7, 11, new
DrawingAPI2())
|

for (Shape shape : shapes) {
shape.resizeByPercentage(2.5);
shape.draw();

}
}
¥
Fig. 8. A part of Source Code in “Shape.java”
Fig. 8¢ A2 3to] thale] Doxygend AH&&ES
Fig 99 2enl, 93 4Als 21 Faje] AL A7)
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DrawingAP| DrawingAPI1

+ drawCircle()

lﬁ!a\mn gAPI

Shape

+ drawCircle()

DrawingAPI2

DrawingShape + drawCircle()

+ draw()
+ resizeByPercentage()
# Shape()

T

CircleShape

+ main()

~y
~ radius
-X

+ CircleShape()
+d

raw()
+ resizeByPercentage()

Fig. 9. Design Information: Collaboration diagram on
“Shape.java”

73

SECTION DESIGN INFORMATION
Pattern Name & |, . .
Classification Bridge Pattern (by DrawingShape Class)
Decouple modules from implementation to
Intent

preserve independent behaviors

Also Known As

N/A

Motivation (Forces)

Apply design pattern concept to improve
modularity and flexibility

Applicability ~ |Drawing for rectangle, circle, etc.
Base classes: DrawingShape, Shape,
Structure Draw@ngAPI, Drivedl classes: CircleShape,
DrawingApl1, DrawingAPI2
(Fig. 9)
Participants  [Shape class
Consequences  |N/A
Implementation  |General Classes using Java
Sample Code |Fig. 8
Known Uses  |N/A
Related Patterns |N/A
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