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Abstract The recent ubiquitous technologies allow home electric appliances and sensors to be connected with
local area network at home. While when we develop such HNS (Home Network System) integrated services and
provide them to the users, we must assure that the integrated services are safe for the users, the appliances and the
environments. In the normal operations of these appliances are very different from the operations of the HNS, so
the development and the implementation of the HNS integrated service need more careful and exact safety measures
for the safe operations of the appliances. There is a possibility that the bug and the logic mistake of software cause
an accident and serious damage. In order to solute this problem, we present a framework to verify the safety of
integrated service of HNS by using the DBC (Design by Contract) and JML (Java Modeling Language)
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public class CookingPreparationService {

private /*@spec_public @/Light light;

private /*@spec_public @/ Ventilator ventilator;
private /*@spec_public @/ GasVal ve gasval ve;
private /*@spec_public @/ElectricKettle kettle:

/*@ requires light!=null && ven!=null && gasValvel=null;

ensures this.|ight==light & this.gasVal ve==gasVal ve & this. ven==ven;
@/
public  Cooki ngPrepar ati onSer vi ce( GasVal ve gasVal ve, Li ght 1ight, Ventilator
ventilator){
/*@ requires light!=null & ventilator!=null & gasValvel=null & kettlel=null;
@ assi gnabl e this. gasval ve, this.ven;
@ ensures this. gasVal ve. get GasSt at us() ==t rue
@ & this.ventilator. getVentilatorStatus()==true & \resul t==true;
@/

publ i ¢ bool ean begi n(){
bool ean |i ght Resul t 1=this. i ght.on("Iight");
bool ean |i ght Resul t 2=thi's. i ght . set Bri ght nessLevel (2);

bool ean venti | at or Resul t 1=t hi s. ven. on("venti | ator")
bool ean venti | at or Resul t 3=t hi s. ven. set W ndLevel (2);

bool ean gasVal veResul t 1=t hi . gasVal ve. on(* gas") ;
bool ean gasVal veResul t 2=t hi s. gasVal ve. openGas() ;

bool ean ket t| eResul t1=this. kettle. on("kettle");
bool ean kettl eResul t 2=t hi s. ket t1 e. set Tenper t ur e( 100) ;
bool ean ket t| eResul t3=thi s. kett| e. set Wr ki nghbde( t  ue) ;

Systemout. printin(this. ven. getVentilatorStatus());
System out . println(this. gasVal ve. get GasStatus());

return true;}

/*@ requires true;

@ assi gnabl e this. gasvalve, this.ven;

@ ensures this.gasval ve. get GasStatus() ==f al se

@ & this.ven. get VentilatorStatus()==fal se & \result==true;
@l

public bool ean end(){ ......}
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inport junit.framework.*;
public class TestKettle extends TestCase{
private CookingPreparationService cookingService;
public static void main(String arg[]){
junit.textui.TestRunner.run(TestKettle.class);
}

protected void setUp(){kettle=new El ectricKettle("Kettle", 100,90, 5, 1, 60, 50, 40, 0, 65,0, 1, 1) }

public void testQpenLi dvet hod(){
try this. kettle. openLid();
Jcatch(org. j m specs. j nf rac. runti me. JMLEnt ryPrecondi ti onError e$)
System out. printl n(e$. get Message()): }
catch(org. j n specs. j i rac. runtime. JMLAsserti onError e$){
int IS = org.jmspecs.]nirac.runtime JM.Checker. getLevel ();
org.jmspecs. jnirac. runtime. JM.Checker . set Level (org. j m specs. j n rac. runtime. JM.Opti on. NONE) {
try { junit.framework. Assert.fail("\n\t" + eS.getMessage()); }
finally {
org. j mspecs. jnirac. runtime. JM.Checker . set Level (18);

}
}

public void testd oseLidvethod(){......}
publ i ¢ voi d test SetWor ki ngvbdeMet hod(){.. .. .. }

public void testSet TenpertureMethod(){...... }
}
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Tmport junit.franework.;
public class TestCooki ngService extends TestCase{
private Gasvalve gasval ve;
private Light light;
private Ventilator ven;
private Cooki ngPreparat i onServi ce cooki ngServi ce;
private ElectricKettle kettle;

public static void main(String arg[]){
junit.textui.Test Runner. run(Test Cooki ngServi ce. cl ass) ;
¥

protected void setUp(){
1i ght =new Li ght ("Li ght ", 100, 90, 5, 1, 60, 50, 40, 0, 65, 0, 1, 1) ;
ven=new Venti | ator ("Ventilator", 100, 90, 5, 1, 60, 50, 40, 0, 65, 0, 1, 1) ;
gasVal ve= new GasVal ve(" GasVal ve", 100, 90, 5, 1, 60, 50, 40, 0, 65,0, 1, 1);
kettle=new El ectricKettle("Kettle", 100, 90,5, 1, 60, 50, 40, 0, 65,0, 1, 1)
cooki ngSer vi ce=new Cooki ngPr epar at i onSer vi ce( gasVal ve, | i ght, ven, kettl e);

}

public void testCooki ngServi ceBegi niet hod() {
try{ this.cookingService. begin();
}catch(org. jn specs.jnirac. runtine. IM.EntryPreconditionError e$)
{System out. println(e$. get Message()); }
catch(org. j i specs. j mrac. runtime. JMAssertionError e$){
int I'$ = org.jn specs.jmrac.runtine. JMChecker. get Level ();
org.jn specs.jmrac. runtime. JM.Checker . set Level (org. j ni specs. j m rac. runtime. JIM.Cpti on. NONE) ;
try { junit.framework. Assert.fail("\n\t" + e$.getMessage()); }
finally {
org.jnspecs.jnirac.runtime. JM.Checker. set Level (I8$);
}
¥

}
public void test Cooki ngSer vi ceEndMet hod(){. . ... .}
}
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