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componentes activos

componentes pasivos

2. Trabajos relacionados 

2.1. Marcos de componentes de tiempo real 

tejerlas weave

Worst Case Execution Time

2.2. Marcos con capacidad de actualización/reemplazo en tiempo 
de ejecución 
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end-to-end

2.3. Marcos de componentes para RTSJ 

Declarative 
Services

continuidad

3. Modelo de componente 

basados en operación basados en
puertos

3.1. Interfaces 

Interfaz de configuración

setDepend

getState setState
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public interface Component { 
public Object getState(); 
public void setState(Object state); 

  
public void setDepend(Dependence dep, Component 

comp); 

public boolean start(); 
 public void stop(); 
}

Interfaz de operaciones o composición

servicios dinámicos

3.2. Extendiendo el modelo de componente para reemplazo de 
tiempo real 

Componentes pasivos

Componentes activos

• Ti

• Ci

•
Di

i

Rate Monotonic 
Scheduling

3.3. Modelo de tiempo de cómputo en el peor caso 
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3.4. Implementación del modelo de descripción de componente 

ComponentDesc

Dependency

Operation

ServiceInvocation

RTThread,

RealtimeThread

RTAttributes

RTThread

RealtimeThread

wrapup

public abstract class RTThread extends
FRealtimeThread { 

private boolean active = true; 

public void run() { 

  while (active == true) { 
   execute(); 
   waitForNextPeriod(); 
  } 
  wrapup(); 
 } 

protected abstract void wrapup(); 
protected abstract void execute(); 

}

RTThread execute

wrapup

setActive

3.5. Cálculo de WCET 

CalculateWCET(Component): 
 operations = 
registry.getComponent(Component).getDescription().g
etOperations() 

for all O in operation do
  invocations = O.getInvocations() 
  WCET = O.getBaseWCET() 
  for all S in invocations do
   WCET = WCET + S.getTimes() * 
S.getServiceOperation().getWCET() 
  end for 
  O.setWCET(WCET) 

end for 
 rev_dependencies = 
registry.getRev_Dependencies(Component) 

for all R in rev_dependencies do 
  calculateWCET(R.getComponent) 

end for

Dependency

4.  Registro de componentes 

Framework
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ComponentReg

ComponentReg

rev_dependencies

4.1. Actividades gestionadas por el registro 

classloaders
.jar

.jar

Carga e instanciación de componentes 

Instantiate (Component): 
if (Component in registry.getInstances()) 

  return registry.getInstance(Component) 
end if 

 if (Acceptance_test(Component) == false) 
  return null; 
 end if 
 comp = new Component 

 dependencies = 
registry.getDependencies(Component) 

for all D in dependencies do
  inst = Instantiate(D) 
  if (inst == null) 
   return null; 
  else 
   comp.setDepend(D, inst) 

end for 
if (comp.start() == true)  

  registry.addInstance(comp) 
  return comp 

else 
  return null 
 end if

Descarga de componente 

5. Reemplazo de componentes 
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5.1. Modelo de tarea de reemplazo de componentes 

FScheduler

PriorityScheduler

FRealtimeThread

RealtimeThread

UpdateTask FRealtimeThread

UpdateOrder

5.2. Implementación de la tarea de reemplazo 



106 Julio Cano et al. / Revista Iberoamericana de Automática e Informática industrial 11 (2014) 98–108 

Update(OldComponent, NewComponent): 
 oldInstance = registry.getInstance(OldComponent) 
 newInstance = new NewComponent 
 newInstance.setState(oldInstance.getState()) 
 dependencies = 
registry.getDependencies(NewComponent) 

for all D in dependencies do
  inst = registry.getInstance(D.getComponent()) 
  if (inst == null) 
   return null; 
  end if 
  else 
   newInstance.setDepend(D, inst) 

end for 
rev_dependencies = 

registry.getRevDependencies(NewComponent) 
for all R in rev_dependencies do 

  dep_component = 
registry.getInstance(R.getComponent()) 
  dep_component.setDepend(R.getDepend(), 
newInstance) 
  newInstance.setState(oldInstance.getState()) 

end for

6. Recolector de basura de Java 

no heap threads
scoped memory

7. Validación empírica 
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8. Conclusiones 

English Summary

Component Framework for supporting safe and dynamic 
replacement in real-time systems 

Abstract 
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