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Constructing Self-adaptive Systems Using
Goal-oriented Requirements Analysis

HIROYUKI NAKAGAWA, ! AkiHIKO OHsuGAT!
and SHINICHI HONIDENT%13

Self-adaptive systems have recently attracted attention as flexible software be-
cause they can change their own behaviors to react to changes in their environ-
ments. This paper describes our approach to developing self-adaptive systems
utilizing a requirements model to build the system architecture. This paper
also discusses the implementation style using the acquired architecture model,
and our evaluation of the effectiveness of our development process through a
case study.
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Fig.1 Legend of KAOS goal model.
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Fig.2 KAOS goal model for cleaning robot.
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Fig.3 Examples of goal description.
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Fig.5 Architecture model for cleaning robot.
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Fig.6 Component life-cycle.
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Fig. 7 Example of component specification.
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Fig.8 Results of experiments: (a) Arrangement of objects in field map gridded 5 X 5 and
(b) trajectory of cleaning robot.

[javal] Dust is found at (4,2).
[javal Component: Move

[javal Moved to (3,2).

[javal] Rest battery: 27

[javal Battery is low ...

[javal Component: ApproachStation
[javal Component: Find

[javal] Rest battery: 24

[javal Station is found at (2,1).
[javal Component: Move

[javal Moved to (3,1).

[javal] Rest battery: 20

[javal Component: Move

[javal Moved to (2,1).

[javal] Rest battery: 16
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[javal Component: Move

[javal Moved to (1,4).

[javal] Rest battery: 49

[javal Component: CleanField

[javal] Identified object type :PILE
[javal Component: SweepDust

[javal Sweep dust at (1,4).

[javal Dust at (1,4) can not be swept.
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[javal Change to pick up.

[javal Component: PickUpDust

[javal Pick up dust at (1,4).
[javal Dust at (1,4) was picked up.

o
= o

[y
N
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Fig.9 Log for modifying of cleaning method.
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010 00000000000 O00000000O0O
Fig.10 Log for changing target caused by battery decreasing.
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1: if(((CleaningRobot)myAgent) .robot.getBattery() < CleaningRobot._BATTERY_THRESHOLD_){
2 this.mode = Mode.ACTIVE;

3 ((CleaningRobot)myAgent) .dealWithDust.passivate();

4 if (approachStation == null){

5: System.out.println("Battery is low ...");

6 approachStation = new ApproachStation((CleaningRobot)myAgent) ;
7 addBehaviour (approachStation) ;

8 approachStation.activate();

9 ¥
10: if (approachStation.mode==Mode.ACHIEVED){
11: if (fillBattery == null){
12: fillBattery = new FillBattery((CleaningRobot)myAgent);
13: addBehaviour (fillBattery) ;
14: fillBattery.activate();
15: ¥
16: }
17: }
18: if(fillBattery != null && fillBattery.mode == Mode.ACHIEVED){
19: ((CleaningRobot)myAgent) .dealWithDust.activate();
20: approachStation = null;
21: fillBattery = null;
22: mode = Mode.PASSIVE;
23: }

011 0000000 MaintainBatteryLoaded 00000
Fig.11 Implementation of the “MaintainBatteryLoaded” component.
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