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Problema	
  



Hello	
  World	
  SPL	
  …	
  

public class HelloWorldSPL {	
	public static void main(String args[]) {	
	 	Console.print(args);	
	 		
	 	Email.print(args);	
	 		
	 	PDF.print(args);	 		
	}	

}	
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Pode	
  ser	
  pior?	
  



Spring	
  Hello	
  World	
  SPL	
  …	
  

public class HelloWorldBean {		
	public HelloWorldBean(Printer printer) { …	}	
	public static void print(String args[]) {	
	 	Printer.print(args); 		
	}	

}	
  

ConsolePrinter	
   EmailPrinter	
  

PDFPrinter	
  

<beans>	
	<bean id=“HWB” class=“HelloWorldBean”>	
	 	<constructor-args name=“Printer>	
	</bean>	

	
	<bean id=“Printer” class=“ConsolePrinter”/>	

	
	<bean id=“Printer” class=“EmailPrinter”/>	

	
	<bean id=“Printer” class=“PDFPrinter”/>	

	
</beans>	
  



Spring	
  Hello	
  World	
  SPL	
  …	
  

public class HelloWorldBean {		
	public HelloWorldBean(Printer printer) { …	}	
	public static void print(String args[]) {	
	 	Printer.print(args); 		
	}	

}	
  

ConsolePrinter	
   EmailPrinter	
  

PDFPrinter	
  

Hello World

Console PDFEmail

<beans>	
	<bean id=“HWB” class=“HelloWorldBean”>	
	 	<constructor-args name=“Printer>	
	</bean>	

	
	<bean id=“Printer” class=“ConsolePrinter”/>	

	
	<bean id=“Printer” class=“EmailPrinter”/>	

	
	<bean id=“Printer” class=“PDFPrinter”/>	

	
</beans>	
  



Spring	
  Hello	
  World	
  SPL	
  …	
  

public class HelloWorldBean {		
	public HelloWorldBean(Printer printer) { …	}	
	public static void print(String args[]) {	
	 	Printer.print(args); 		
	}	

}	
  

ConsolePrinter	
   EmailPrinter	
  

PDFPrinter	
  

Hello World

Console PDFEmail

<beans>	
	<bean id=“HWB” class=“HelloWorldBean”>	
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Produto	
  mal	
  formado	
  …	
  

public class HelloWorldBean {		
	public HelloWorldBean(Printer printer) { …	}	
	public static void print(String args[]) {	
	 	Printer.print(args); 		
	}	

}	
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<beans>	
	<bean id=“HWB” class=“HelloWorldBean”>	
	 	<constructor-args name=“Printer>	
	</bean>	

	
	<bean id=“Printer” class=“EmailPrinter”/>	

	
</beans>	
  



Agent	
  Hello	
  World	
  SPL	
  …	
  
<agent name=“HelloWorld”>	

	<beliefs>	
	 	<belief name=“ConsolePrinter” />	
	 	<belief name=“EmailPrinter” />	
	</beliefs>	

	
	<goals>	
	 	<goal name=“PrintConsole”/>	
	 	<goal name=“PrintEmail”/>	
	</goals>	
	<plans>	
	 	<plan name=“Print”>	
	 	 	<body class=“HelloWorld”/>	
	 	 	<trigger>	
	 	 	 	<achievegoal name=“PrintConsole”/>	
	 	 	 	<achievegoal name=“PrintEmail”/>	
	 	 	</trigger>	
	 	</plan> 		
	</plans>	

</agent>	
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Agent	
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  …	
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	</beliefs>	

	
	<goals>	
	 	<goal name=“PrintConsole”/>	
	 	<goal name=“PrintEmail”/>	
	</goals>	
	<plans>	
	 	<plan name=“Print”>	
	 	 	<body class=“HelloWorld”/>	
	 	 	<trigger>	
	 	 	 	<achievegoal name=“PrintConsole”/>	
	 	 	 		
	 	 	 	<achievegoal name=“PrintEmail”/>	
	 	 	</trigger>	
	 	</plan> 		
	</plans>	

</agent>	
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public class HelloWorld extends Agent {	
	public void body() {	
	 	ConsoloPriter printer = getBeliefbase()	
	 	 	.getBelief(”ConsolePrinter").getFact();	
	 		
	 	ConsoloPriter printer = getBeliefbase()	
	 	 	.getBelief(”EmailPrinter").getFact();	
		
	 	...	
	}	

}	
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Solução	
  …	
  

Framework-­‐specific	
  	
  
Assets	
  

Classes,	
  Aspects,	
  	
  
Files	
  ...	
  

Core	
  Assets	
  
Implementa,on	
  Model	
  

Projetar	
  
Domain	
  Knowledge	
  	
  

Models	
  

Feature	
  Model	
  

Configura,on	
  Model	
  

Configura,on	
  Knowledge	
  



DKML	
  …	
  

Variability

name : String

DomainElement Relation*1

ImplementationElment

path : String



Solução	
  baseada	
  em	
  Provided	
  e	
  
Required	
  

	
  ∀	
  product	
  ∈	
  [[	
  fm]]	
  |	
  
	
  	
  	
  	
  required(product,	
  ck)	
  ⊆	
  provided(product,	
  ck)	
  

fm	
   ck	
  

seman,csFM	
  ⇒	
  constraintsCK	
  



Solução	
  baseada	
  em	
  Constraint	
  
Programming…	
  

– Conjunto	
  de	
  Variáveis	
  cujo	
  o	
  valor	
  pode	
  ser	
  
definido	
  dentro	
  de	
  um	
  domínio	
  

– Conjunto	
  de	
  Constraints	
  

•  Solução	
  
– Atribuição	
  de	
  valores	
  as	
  varíaveis	
  obedecendo	
  
todas	
  as	
  constraints	
  …	
  



Definição	
  dos	
  modelos	
  …	
  

•  Feature	
  Model:	
  	
  
– set	
  of	
  features	
  F	
  

•  Architecture	
  Model:	
  	
  
– set	
  of	
  model	
  elements	
  Ei	
  

•  Domain	
  Knowledge	
  Model	
  
– set	
  of	
  model	
  elements	
  Ea	
  

– and	
  a	
  set	
  of	
  rela,on	
  Raa⊆Ea	
  x	
  Eaand	
  Rii⊆Ei	
  x	
  Ei	
  
•  ConfiguraBon	
  Model	
  
– set	
  of	
  	
  RC	
  ⊆FE	
  x	
  EA	
  ∪Ei	
  



Variáveis	
  …	
  

•  set	
  of	
  variables	
  V	
  where	
  each	
  variable	
  v	
  ∈	
  V	
  
represents	
  a	
  feature	
  f	
  ∈	
  F.	
  

•  set	
  of	
  variables	
  M	
  represen,ng	
  elements	
  EA	
  

•  And	
  variables	
  a	
  ∈	
  A	
  represent	
  elements	
  from	
  
the	
  set	
  Ei	
  



Constraints	
  …	
  

•  Mapeamentos	
  de	
  Features	
  para	
  Assets	
  
–  (b	
  =	
  1)	
  ⇔	
  (w	
  =	
  1)	
  

•  Relação	
  entre	
  elementos	
  do	
  Espaço	
  Solução	
  
– Realiza4on	
  -­‐	
  (meA	
  =	
  1)	
  ⇔	
  (aeI	
  =	
  1)	
  

– Hierarchical	
  -­‐	
  (meA	
  =	
  1)	
  ⇔	
  (aeI	
  =	
  1)	
  

– Referen4al	
  -­‐	
  (meA	
  =	
  1)	
  ⇔	
  (aeI	
  =	
  1)	
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Ac,on-­‐based	
  Hello	
  World	
  
<struts>	

	<action name=“Printer” class=“printer”>	
	 	<result name=“success”>ConsolePrint.jsp<result/>	
	 		
	 	<result name=“success” type=“redirect-action”>	
	 	 	<param name=“actionName”>EmailPrinter<param>	
	 	 	<param name=“namespace”>/<param>	
	 	 	<param name=“email”>XYZ@gmail.com</param>	
	 	</result>	
	</action>	

	
	<action name=“EmailPrinter” class=“emailPrinter">	
	 	<result name=“success”>EmailPrint.jsp<result/>	
	</action>	

</struts>	
  
Hello World

Console PDFEmail


