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A Vacuum Cleaners System for Evaluating
a Context-Oriented Framework ContextCS

IKUTA TANIGAWA™' HARUMI WATANABE'!

Context-oriented programming (COP) treats context explicitly and provides mechanisms to dynamically adapt behavior in
reaction to changes in context at runtime. Such languages are desirable for context-sensitive embedded software. The
characteristics are that the software deals with heterogeneous devices and various contexts, reuses legacy programs and forms
product lines. To realize these characteristics, we have developed a C# framework called ContextCS that contains the following
features: (1) add new layers from outside the system at runtime; (2) separate a service program from a layer changing program;
(3) change layers managed by annotation. To evaluate Context CS, the article presents a heterogeneous vacuum cleaner system.
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Figure 1 A vacuum cleaner for working indoor and outdoor
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Figure 2 A structure of ContextCS
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[LayerType(“"B5%l: & & /N TVEE - FE"] // Gi) #@F/7—ay
class CleaninglLayer : Layer | VA0 VE
private RobotControler Controler;
public override void LayerMain() {
RegisterObserverAspect(new CleaningObserverAspect());
_Controler = Layer.CurrentLayer.Create<RobotControler>();
while (true) {

Controler.Move(-+-);
}
}
public class RobotControler {
public void UpdateSensor() { -+~ }
public void Move(short speed, short radius) { --- }
public void EstimateSelfPosition() { -~ ]

}
//(iv) Aspect
public class CleaningObserverAspect : ObserverAspect {
[Include(typeof(RobotControler), “UpdateSensor™)]
[Call(Advice.After)]
public void Weave([JPContext]Context ctx, params object[] args) {
RobotControler controler = (RobotControler)ctx.Instance;
Notify(controler);
}
}
]

class CheckingCleaningContext : ContextListener {
[ListeningMethod()]
public object CheckContext(RobotControler controler) {
var result = new ContextSituation();
if (DateTime.Now.Hour >= 18 || --*) result.Time = Time.Night;
if (controler.Battery <= 30) result.BatteryState = BatteryState.Low;
if (controler.GetState() == ---) result.StoppingRobot = true;
return result;
]
}
public class ContextSituation {
public Time Time;
public BatteryState BatteryState;
public bool StoppingRobot;

}
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class RobotSwappinglLayer : SwappingLayer {
public override void EvaluateSwapping(Context context) {
if (context. ListeningData.Time == Time.Night)
SwapLayer(“Bf%Zl: B”, “BFZl: &)
if (context.ListeningData.BatteryState == BatteryState.Low) ‘-
}
public override void EvaluateGuardCondition(Context context) {
if (context.ListeningData.StoppingRobot == true)
SwappinglLayerFlag = true;
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Figure 3 User program for context adaptation
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Figure 6 vacuum cleaner system
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Figure 4 A heterogeneous vacuum cleaner system
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