Safe Composition of
Agent-oriented Software Product
Lines



Problema



Hello World SPL ...

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

PDF.printCargs);
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Hello World SPL ...

public class HelloWorldSPL {
public static void main(String args[]) {

Console.print(args);

Email.print(Cargs);
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Hello World SPL ...

public class HelloWorldSPL {
public static void main(String args[]) {

Console.print(args);

Email.print(Cargs);
Hello World
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Hello World SPL ...

public class HelloWorldSPL {
public static void main(String args[]) {

_(:) Console.print(args);

£
} Hello World




Pode ser pior?



Spring Hello World SPL

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

<beans>
<bean 1d=“HWB” class=“HelloWorldBean”>
<constructor-args name=“Printer>
</bean>
<bean id=“Printer” class=“ConsolePrinter”/>
<bean 1d=“Printer” class=“EmailPrinter”/>

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

</beans>
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Spring Hello World SPL ...

Hello World
public class HelloWorldBean {
public HelloWorldBean(Printer printer) { ..}
public static void print(String args[]) {
Printer.print(args);
} Email
ks
<beans> .\- .L
<bean id=“HWB” class=“HelloWorldBean”> N \ 2
<constructor-args name=“Printer> ~—— —
</bean> CLASS CLASS
<bean 1d=“Printer” class=“ConsolePrinter”/> _ EmailPrinter
<bean i1d=“Printer” class=“EmailPrinter”/> N\
-—
<bean id=“Printer” class=“PDFPrinter”/> 3\5!?
</beans> e




Spring Hello World SPL ...

Hello World
public class HelloWorldBean {
public HelloWorldBean(Printer printer) { ..}
public static void print(String args[]) {
Printer.print(args);
} Email
}
<beans> .L .L..
<bean 1d=“HWB” class=“HelloWorldBean”> \‘ \‘
<constructor-args name=“Printer> ~—— ~——
</bean> _CLASS _CLASS
<bean i1d=“Printer” class=“ConsolePrinter”/> _ EmailPrinter
<bean 1d=“Printer” class=“EmailPrinter”/> 1\
e -
<bean 1d=“Printer” class=“PDFPrinter”/> \!
</beans> SE




Produto mal formado ...

public class HelloWorldBean {
public HelloWorldBean(Printer printer) { ..}

public static void print(String args[]) {
Printer.print(args);
by

<beans>
<bean 1d=“HWB” class=“HelloWorldBean”>

<constructor-args name=“Printer>
</bean>

€=)<bean 1d=“Printer” class=“EmailPrinter”/>

</beans>

Hello World




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>




Agent Hello World SPL ...

Hello World
<agent name=“HelloWorld”>

<beliefs>

<belief name=“ConsolePrinter” />

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

Email

<goals>

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




Agent Hello World SPL ...

Hello World

<agent name=“HelloWorld”>

<DCLLCT S~

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

</beliefs>

<goals>

Email

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




Agent Hello World SPL ...

Hello World

<agent name=“HelloWorld”>
<beliefs>
<belief name=“EmailPrinter” />
</beliefs>

Email

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

Onde esta o erro?



Agent Hello World SPL ...

<agent name=“HelloWorld”> Hello World
<beliefs>
<belief name=“ConsolePrinter” /> &
<belief name=“EmailPrinter” /> P
</beliefs>
<goals> Email
<goal name=“PrintConsole”/>
<goal name=“PrintEmail”/>
</goals>
<plans>
<plan name=“Print”>
<bodY hlic class HelloWorld extends Agent {
<trig public void body() {
ConsoloPriter puiiasers gesBetiafbase()
.getBelief .getFact(Q);
</tr ConsoloPriter gom Benefbase()
</plan> .getBelie getFact();
</plans>
</agent>
¥
¥




Agent Hello World SPL ...

Hello World

<agent name=“HelloWorld”>
<beliefs>
<belief name=“EmailPrinter” />
</beliefs>

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

<trigger>
<achievegoal name=“PrintEmail”/>
</trigger>
</plan>
/plans
</ag;;E; g public class HelloWorld extends Agent {

public void body() {

€:> ConsoloPriter printer = getBeliefbase()
.getBelief(”ConsolePrinter").getFact();
ks




Solucao



Solucao ...

Core Assets

Classes, Aspects, Framework-specific

Files ...

Assets

Implementation Model

Projetar

==

>

Domain Knowledge
Models

L

Configuration Knowledge

Configuration Model

L

Feature Model




DKML ...

v

DomainElement [

name : String

Relation

Variability

ImplementationElment

path : String




Solucao baseada em Provided e
Required

fm ck
A Feat. Exp. Provided Required
A ClassA -
(/\O B AspectB AspectC, ClassA
C AspectC ClassA
B C B~.C AspectBandC | AspectB, AspectC
e

YV product € [[fm]] |
required(product, ck) & provided(product, ck)

semanticsFM = constraintsCK




Solucao baseada em Constraint
Programming...

— Conjunto de Variaveis cujo o valor pode ser
definido dentro de um dominio

— Conjunto de Constraints

* Solucao

— Atribuicao de valores as variaveis obedecendo
todas as constraints ...



Definicao dos modelos ...

Feature Model:
— set of features F

Architecture Model:
— set of model elements E;

Domain Knowledge Model

— set of model elements E,

—and a set of relation R, SE,x E,and R, <E; x E,
Configuration Model

—setof R, &F.x E, UE,



Variaveis ...

e set of variables V where each variablev € V
represents a feature f € F.

* set of variables M representing elements E,

* And variables a € A represent elements from
the set E;



Constraints ...

* Mapeamentos de Features para Assets
~(b=1) & (w=1)

* Relacao entre elementos do Espac¢o Solucao
— Realization -(m_, =1) & (a_ = 1)
— Hierarchical -(m_, =1) & (a_ =1)
— Referential -(m_,=1) & (a, = 1)



Safe Composition of
Framework-based Software Product
Lines



Action-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

Email




