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Safety Analysis of Bridge Pattern Based on SFTA

LI Guo-qi, LU Min-yan, LIU Bin
(Department of System Engineering of Engineering Technology, Beihang University, Beijing 100191)

Abstract In order to analyze the influence of applying design patterns to software safety in software design, this paper carries out a case study on
bridge pattern with Software Fault Tree Analysis(SFTA). The result shows that the application of bridge pattern makes the safety reduce by 50%, but
the software modules can be decoupled and redundancy design can be added. Introducing double redundancy can improve software safety by two
orders of magnitude. The conclusion is valuable for object-oriented design of safety-critical software.
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Shape shape[] = new Shape[2];
Shape[0] = new VIRectangle( );
Shape[1] = new V2Circle ();

for(int i=0; i<2; i++)

Shape[i].drawing();

V1Triangle,

}
}
2 (
M Create i
Drawing( } v} i
\,;> |
2
1
V2Triangle
Bridge Shape
Drawing Client Shape Shape
Drawing 3 UML
Client Shape Drawing
L — = _> K>—————————

=

Rectangle Circle V1Drawing | | V2Drawing
T T
| |
N\ AW4
DP1 DP2
3 UML

class Client {
public static void main(String argv[]){

Shape shape[] = new Shape[2];
Drawing drawing[] = new Drawing[2];
Drawing[0] = new V1Drawing();
Drawing[1] = new V2Drawing();
shape[0] = new Rectangle(drawing[0]);
shape[1] = new Circle (drawing[1]);
for(int i=0; i<2; i++)

shape[i].drawing(); }

}
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class Client {

public static void main(String argv[]){

Shape shape[] = new Shape[2];

.

DP1::drawRectangle( )

Drawing drawing[] = new Drawing[2];

Drawing[0] = new V1Drawing();

v2drawing[1] = new V2Drawing();
for(int i=0; i<2; i++){
shape[i] = new Rectangle(drawing[0]);
if( fail = shape[i].drawing()){
shape[i] = new
Rectangle(drawing[(0+1)%2]);
shape[i].drawing();

}

for(int i=0; i<2; i++)

shape[i].drawing();

drawing[0]: V1Drawing
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