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Apéndice A

Padroes para extracao de sujeitos/atores: doc. Escalas

<w POS="N">*ente <w POS="PRP">* <w POS="N">*
<w POS="N">*entes <w POS="PRP">* <w POS="N">*
<w POS="N">*enta <w POS="PRP">* <w POS="N">*
<w POS="N">*entas <w POS="PRP">* <w POS="N">*
<w POS="N">*or <w POS="PRP">* <w POS="N">*
<w POS="N">*ores <w POS="PRP">* <w POS="N">*
<w POS="N">*ora <w POS="PRP">* <w POS="N">*
<w POS="N">*oras <w POS="PRP">* <w POS="N">*
<w POS="N">*eiro <w POS="PRP">* <w POS="N">*
<w POS="N">*eiros <w POS="PRP">* <w POS="N">*
<w POS="N">*eira <w POS="PRP">* <w POS="N">*
<w POS="N">*eiras <w POS="PRP">* <w POS="N">*
<w POS="N">*ario <w POS="PRP">* <w POS="N">*
<w POS="N">*4rios <w POS="PRP">* <w POS="N">*
<w POS="N">*aria <w POS="PRP">* <w POS="N">*
<w POS="N">*arias <w POS="PRP">* <w POS="N">*
<w POS="N">*es <w POS="PRP">* <w POS="N">*
<w POS="N">*eses <w POS="PRP">* <w POS="N">*
<w POS="N">*esa <w POS="PRP">* <w POS="N">*
<w POS="N">*esas <w POS="PRP">* <w POS="N">*
<w POS="N">*eus <w POS="PRP">* <w POS="N">*
<w POS="N">*euses <w POS="PRP">* <w POS="N">*
<w POS="N">*eusa <w POS="PRP">* <w POS="N">*
<w POS="N">*eusas <w POS="PRP">* <w POS="N">*
<w POS="N">*ia <w POS="PRP">* <w POS="N">*
<w POS="N">*ias <w POS="PRP">* <w POS="N">*
<w POS="N">*ente <w POS="N">*

<w POS="N">*entes <w POS="N">*

<w POS="N">*enta <w POS="N">*

<w POS="N">*entas <w POS="N">*

<w POS="N">*or <w POS="N">*

<w POS="N">*ores <w POS="N">*

<w POS="N">*ora <w POS="N">*

<w POS="N">*oras <w POS="N">*

<w POS="N">*eiro <w POS="N">*

<w POS="N">*eiros <w POS="N">*

<w POS="N">*eira <w POS="N">*

<w POS="N">*eiras <w POS="N">*

<w POS="N">*ario <w POS="N">*

<w POS="N">*arios <w POS="N">*

<w POS="N">*4ria <w POS="N">*

<w POS="N">*4rias <w POS="N">*

<w POS="N">*gs <w POS="N">*

<w POS="N">*gses <w POS="N">*

<w POS="N">*eses <w POS="N">*

<w POS="N">*esa <w POS="N">*

<w POS="N">*esas <w POS="N">*

<w POS="N">*eus <w POS="N">*

<w POS="N">*euses <w POS="N">*

<w POS="N">*eusa <w POS="N">*
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<w POS="N">*eusas <w POS="N">*
<w POS="N">*ia <w POS="N">*
<w POS="N">*ias <w POS="N">*
<w POS="N">*ente

<w POS="N">*entes

<w POS="N">*enta

<w POS="N">*entas

<w POS="N">*or

<w POS="N">*ores

<w POS="N">*ora

<w POS="N">*oras

<w POS="N">*eiro

<w POS="N">*eiros

<w POS="N">*eira

<w POS="N">*eiras

<w POS="N">*4rio

<w POS="N">*4rios

<w POS="N">*4ria

<w POS="N">*arias

<w POS="N">*gs

<w POS="N">*gses

<w POS="N">*eses

<w POS="N">*esa

<w POS="N">*esas

<w POS="N">*eus

<w POS="N">*euses

<w POS="N">*eusa

<w POS="N">*eusas

<w POS="N">*ia

<w POS="N">ias
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Apéndice B

Padroes para extracao de sujeitos/atores: doc. SELIC

<w POS="N">*ente <w POS="PRP">* <w POS="N">*
<w POS="N">*entes <w POS="PRP">* <w POS="N">*
<w POS="N">*enta <w POS="PRP">* <w POS="N">*
<w POS="N">*entas <w POS="PRP">* <w POS="N">*
<w POS="N">*or <w POS="PRP">* <w POS="N">*
<w POS="N">*ores <w POS="PRP">* <w POS="N">*
<w POS="N">*ora <w POS="PRP">* <w POS="N">*
<w POS="N">*oras <w POS="PRP">* <w POS="N">*
<w POS="N">*eiro <w POS="PRP">* <w POS="N">*
<w POS="N">*eiros <w POS="PRP">* <w POS="N">*
<w POS="N">*eira <w POS="PRP">* <w POS="N">*
<w POS="N">*eiras <w POS="PRP">* <w POS="N">*
<w POS="N">*drio <w POS="PRP">* <w POS="N">*
<w POS="N">*drios <w POS="PRP">* <w POS="N">*
<w POS="N">*4ria <w POS="PRP">* <w POS="N">*
<w POS="N">*drias <w POS="PRP">* <w POS="N">*
<w POS="N">*&s <w POS="PRP">* <w POS="N">*
<w POS="N">*eses <w POS="PRP">* <w POS="N">*
<w POS="N">*esa <w POS="PRP">* <w POS="N">*
<w POS="N">*esas <w POS="PRP">* <w POS="N">*
<w POS="N">*eus <w POS="PRP">* <w POS="N">*
<w POS="N">*euses <w POS="PRP">* <w POS="N">*
<w POS="N">*eusa <w POS="PRP">* <w POS="N">*
<w POS="N">*eusas <w POS="PRP">* <w POS="N">*
<w POS="N">*ia <w POS="PRP">* <w POS="N">*
<w POS="N">*ias <w POS="PRP">* <w POS="N">*
<w POS="N">*ente <w POS="CPR">* <w POS="N">*
<w POS="N">*entes <w POS="CPR">* <w POS="N">*
<w POS="N">*enta <w POS="CPR">* <w POS="N">*
<w POS="N">*entas <w POS="CPR">* <w POS="N">*
<w POS="N">*or <w POS="CPR">* <w POS="N">*
<w POS="N">*ores <w POS="CPR">* <w POS="N">*
<w POS="N">*ora <w POS="CPR">* <w POS="N">*
<w POS="N">*oras <w POS="CPR">* <w POS="N">*
<w POS="N">*eiro <w POS="CPR">* <w POS="N">*
<w POS="N">*eiros <w POS="CPR">* <w POS="N">*
<w POS="N">*eira <w POS="CPR">* <w POS="N">*
<w POS="N">*eiras <w POS="CPR">* <w POS="N">*
<w POS="N">*drio <w POS="CPR">* <w POS="N">*
<w POS="N">*drios <w POS="CPR">* <w POS="N">*
<w POS="N">*4ria <w POS="CPR">* <w POS="N">*
<w POS="N">*4rias <w POS="CPR">* <w POS="N">*
<w POS="N">*gs <w POS="CPR">* <w POS="N">*
<w POS="N">*eses <w POS="CPR">* <w POS="N">*
<w POS="N">*esa <w POS="CPR">* <w POS="N">*
<w POS="N">*esas <w POS="CPR">* <w POS="N">*
<w POS="N">*eus <w POS="CPR">* <w POS="N">*
<w POS="N">*euses <w POS="CPR">* <w POS="N">*
<w POS="N">*eusa <w POS="CPR">* <w POS="N">*
<w POS="N">*eusas <w POS="CPR">* <w POS="N">*
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<w POS="N">*ia <w POS="CPR">* <w POS="N">*
<w POS="N">*ias <w POS="PRP">* <w POS="N">*
<w POS="N">*ente <w POS="N">*
<w POS="N">*entes <w POS="N">*
<w POS="N">*enta <w POS="N">*
<w POS="N">*entas <w POS="N">*
<w POS="N">*or <w POS="N">*
<w POS="N">*ores <w POS="N">*
<w POS="N">*ora <w POS="N">*
<w POS="N">*oras <w POS="N">*
<w POS="N">*eiro <w POS="N">*
<w POS="N">*eiros <w POS="N">*
<w POS="N">*eira <w POS="N">*
<w POS="N">*eiras <w POS="N">*
<w POS="N">*ario <w POS="N">*
<w POS="N">*arios <w POS="N">*
<w POS="N">*4ria <w POS="N">*
<w POS="N">*4rias <w POS="N">*
<w POS="N">*gs <w POS="N">*
<w POS="N">*gses <w POS="N">*
<w POS="N">*eses <w POS="N">*
<w POS="N">*esa <w POS="N">*
<w POS="N">*esas <w POS="N">*
<w POS="N">*eus <w POS="N">*
<w POS="N">*euses <w POS="N">*
<w POS="N">*eusa <w POS="N">*
<w POS="N">*eusas <w POS="N">*
<w POS="N">*ia <w POS="N">*
<w POS="N">*ias <w POS="N">*
<w POS="N">*30 <w POS="N">*
<w POS="N">*ges <w POS="N">*
<w POS="N">*ente

<w POS="N">*entes

<w POS="N">*enta

<w POS="N">*entas

<w POS="N">*or

<w POS="N">*ores

<w POS="N">*ora

<w POS="N">*oras

<w POS="N">*eiro

<w POS="N">*eiros

<w POS="N">*eira

<w POS="N">*eiras

<w POS="N">*4rio

<w POS="N">*4rios

<w POS="N">*4ria

<w POS="N">*arias

<w POS="N">*gs

<w POS="N">*gses

<w POS="N">*eses

<w POS="N">*esa

<w POS="N">*esas

<w POS="N">*eus

<w POS="N">*euses

<w POS="N">*eusa

<w POS="N">*eusas

<w POS="N">*ia

<w POS="N">*ias

<w POS="N">* <w POS="ADJ">* <w POS="ADV">*
<w POS="N">* <w POS="ADJ">*
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Apéndice C
Dicionario de Requisitos Nao-Funcionais

<?xml version="1.0" encoding="UTF-8"7?>

<dictionary style="050805" patternengine="substring">

<cnode name="RNFS" desc="dicionario de requisitos nao funcionais">
<cnode name="requisitos_nao_funcionais" desc="">

<cnode name="externos" desc="relacionados a aspectos externos ao
sistema">

<cnode name="comunicacado sistemas externos" desc="outros sistemas
com os quais existird troca de informagdes">

<pnode name="reply"/>

<pnode name="request"/>

</cnode>

<cnode name="custos" desc="restrig¢des orgcamentdrias para o
sistema">

</cnode>

<cnode name="integracdo sistemas externos" desc="sistemas ja
existentes com os quais havera integragao">

<pnode name="ace"/>

<pnode name="galileo"/>

<pnode name="sap"/>

</cnode>

<cnode name="interoperabilidade" desc="outros sistemas com os
quais haverd interacao">

<pnode name="exportar"/>

<pnode name="exportacdo"/>

<pnode name="exportacdo de dados"/>

<pnode name="importar"/>

<pnode name="importar dados"/>

<pnode name="importagdo"/>

<pnode name="importacdo de dados"/>

<pnode name="integracdo"/>

<pnode name="migracdo de dados"/>

<pnode name="sistema externo"/>

<pnode name="transferéncia de dados"/>

</cnode>

<cnode name="legais" desc="leis especificas incidindo sobre
propriedades do sistema">

<pnode name="internacionalizacado"/>

</cnode>

</cnode>

<cnode name="processo" desc="caracteristicas e aspectos que
restringem ou guiam o processo de desenvolvimento">

<cnode name="entrega" desc="prazos e outras caracteristicas ou
propriedades necessdrios para a liberacdo do sistema">
</cnode>

<cnode name="implementacao" desc="restrig¢des ou padrdes de
ambiente e tecnologia de desenvolvimento">

<cnode name="linguagens" desc="linguagens a utilizar no
desenvolvimento do projeto">

<pnode name="java"/>

<pnode name="xml"/>

</cnode>
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</cnode>

<cnode name="padrdes" desc="padrdes de qualidade em uso na
organizagao">

</cnode>

</cnode>

<cnode name="produto" desc="caracteristicas ou propriedades que o
sistema devera presentar ou atender">

<cnode name="ambiente operacional" desc="ambiente operacional no
qual o software deverd executar">

<pnode name="internet"/>

<pnode name="rede local"/>

<pnode name="sistema operacional"/>

</cnode>

<cnode name="confiabilidade" desc="caracteristicas relacionadas a
propriedades de execucgao mesmo em situacdes de falha">

<cnode name="integridade dos dados" desc="precisao e veracidade
das informacdes armazenadas">

<pnode name="transacdes atdbmicas"/>

</cnode>

<cnode name="seguranc¢a" desc="aspectos relacionados a seguranca de
informacdes">

<pnode name="gerar log"/>

<pnode name="gerar um log"/>

<pnode name="log"/>

</cnode>

<cnode name="tolerdncia a falhas" desc="habilidade em manter a
operacado em caso de falhas">

</cnode>

</cnode>

<cnode name="confidencialidade" desc="protegdo no acesso ao
sistema e as informag¢des manipuladas">

<cnode name="cadastrar usudrios" desc="registro e manutencdo de
usudrios validos">

<pnode name="activar utilizador"/>

<pnode name="ativar usudrio"/>

<pnode name="controle de acesso"/>

<pnode name="manter usuario"/>

<pnode name="perfil de usuario"/>

<pnode name="perfis de usudrio"/>

</cnode>

<cnode name="conectar e autenticar usudrios" desc="validacao de
usudrios na conexdo">

<pnode name="autenticacgdo"/>

<pnode name="login"/>

<pnode name="logon"/>

<pnode name="password"/>

<pnode name="password * acesso"/>

<pnode name="senha"/>

<pnode name="senha de acesso"/>

<pnode name="validacdao de usudrio"/>

</cnode>

<cnode name="desconectar" desc="encerramento de conexao">
<pnode name="desconectar"/>

<pnode name="encerrar sessao"/>

<pnode name="logoff"/>

<pnode name="logout"/>

</cnode>

</cnode>

<cnode name="eficiéncia" desc="aspectos relacionados ao grau de
recursos utilizados e tempo de processamento">
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<cnode name="desempenho" desc="tempo de resposta e de
processamento">

<pnode name="tempo de execucao"/>

<pnode name="tempo de resposta"/>

</cnode>

<cnode name="recursos" desc="recursos necessdarios para uso e
armazenamento de informacdes">

<pnode name="espac¢o em disco"/>

<pnode name="memdéria principal"/>

</cnode>

</cnode>

<cnode name="manutenibilidade" desc="caracteristicas relacionadas
ao processo de manutencgéao">

<cnode name="modifiabilidade" desc="caracteristicas relacionadas a
facilidade e ao esforgo necessarios para modificag¢des no
software">

</cnode>

<cnode name="testabilidade" desc="esforg¢o necessario para a
verificacdo da correcao">

</cnode>

</cnode>

<cnode name="portabilidade" desc="caracteristicas que indicam o
grau de adaptacgéo a diferentes plataformas">

<cnode name="adaptabilidade" desc="caracteristicas relacionadas a
aspectos de utilizacdo do software em diferentes ambientes
operacionais">

</cnode>

</cnode>

<cnode name="usabilidade" desc="caracteristicas relacionadas a
aspectos de utilizacdo do software">

<cnode name="flexibilidade" desc="caracteristicas relacionadas a
adaptacdo da interface com usudrio ">

<pnode name="adaptacdo ao usuario"/>

<pnode name="customizagdo"/>

</cnode>

<cnode name="operabilidade" desc="esforco para operar e controlar
as operagdes">

<pnode name="facilidade de uso"/>

</cnode>

<cnode name="web" desc="caracteristicas de usabilidade préprias
para sistemas web">

<pnode name="acesso via web"/>

<pnode name="navegador"/>

</cnode>

</cnode>

</cnode>

<cnode name="suporte" desc="relacionados a caracteristicas de
apoio ao sistema">

<cnode name="documentacdo" desc="documentacdo necessaria para a
instalacao e utilizacao do software">

<pnode name="manual de suporte"/>

<pnode name="manual de usuario"/>

<pnode name="manual do usudrio"/>

<pnode name="manual do utilizador"/>

</cnode>

<cnode name="treinamento" desc="capacitagdo dos usudrios para a
correta operacao do sistema">

</cnode>

</cnode>

</cnode>

</dictionary>


DBD
PUC-Rio - Certificação Digital Nº 0210680/CA


PUC-RiIo - Certificacéo Digital N° 0210680/CA

163

Apéndice D
Cddigo dos agentes da aplicacao

Agente Comunicador (communicator.java)

package requisitos.agents;

import java.text.SimpleDateFormat;
import java.util.List;

import java.util.Map;

import java.util.Set;

import javax.mail.MessagingException;
import javax.mail.internet. AddressException;

import org.midas.as.AgentServer;

import org.midas.as.agent.board.Board;

import org.midas.as.agent.board.Message;

import org.midas.as.agent.board.MessageListener;
import org.midas.as.agent.templates. Agent;

import org.midas.as.agent.templates.LifeCycleException;
import org.midas.as.agent.templates.ServiceException;
import org.midas.as.manager.execution.Logger;

import requisitos.business.entities.User;

import requisitos.business.entities. VerifyValidateProccess;
import requisitos.dao.RequirementDocumentDao;

import requisitos.web.email.Email;

public class Communicator extends Agent implements MessageListener

{
private static String className = "[COMMUNICATOR AGENT] ";

private static SimpleDateFormat formatter = new SimpleDateFormat("dd/MM/yyyy
HH:mm");

@Override
protected void lifeCycle() throws LifeCycleException, InterruptedException

{
/I Se registra no BlackBoard

Board.addMessageListener("Communicator”,this);

}

@Override
public void provide(String service, Map<String, Object> in, List<Object> out) throws
ServiceException

{
}

public void boardChanged(Message msg)
{

String title = msg.getTitle();
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if ( title.equals("PreVerificationStage") )

{

String documentName = msg.getContent();

/I Notifica os outros agentes
Logger.addEntry(className+"Notifying Users of PreVerificationStage
in "+documentName,true);
sendPreVerification(documentName);
}
if ( title.equals("VerificationStage") )

{

String documentName = msg.getContent();

/I Notifica os outros agentes
Logger.addEntry(className+"Notifying Users of VerificationStage in
"+documentName,true);
sendVerification(documentName);
}
if (title.equals("PreValidationStage") )

{

String documentName = msg.getContent();

/I Notifica os outros agentes

Logger.addEntry(className+"Notifying Users of PreValidationStage
in "+documentName,true);

sendPreValidation(documentName);

if ( title.equals("ValidationStage") )
{

String documentName = msg.getContent();

/I Notifica os outros agentes

Logger.addEntry(className+"Notifying Users of ValidationStage in
"+documentName,true);

sendValidation(documentName);

if ( title.equals("Finalization") )

{

String documentName = msg.getContent();

/I Notifica os outros agentes

Logger.addEntry(className+"Notifying Users of Finalization in
"+documentName,true);

finalization(documentName);

}

if ( title.equals("SimilarityTest") )
String documentName = msg.getContent();

/I Notifica os outros agentes
Logger.addEntry(className+"Notifying Users of SimilarityTests on
"+documentName,true);
}
}

private void sendPreVerification(String documentName)

{
RequirementDocumentDao rdao =
(RequirementDocumentDao)AgentServer.getApplicationContext().getBean("requirementDocume
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ntDao");
List<VerifyValidateProccess> vvproccessList =
rdao.getVerifyValidateProccessByDocumentName(documentName);

VerifyValidateProccess vvproccess = vvproccessList.get(vvproccessList.size()-
D;

Set<User> users = vvproccess.getUsers();

for (User user : users)
{
try
{
Email EnviaEmail(user.getEmail(), "Rq.NET - Notificagcdo
sobre o Documento "+vvproccess.getRequirementDocument().getName()+" - Pré-Verificagio",
"Caro
"+user.getUsername()+",\n\n" +
"O documento
"+vvproccess.getRequirementDocument().getName()+" foi agendado para um processo de
verificacdo.\n\n"+
"O dia marcado para o
inicio do processo é "+formatter.format(vvproccess.getPreVerification().getDeadline())+", até " +
"l& o documento se
encontra no estigio de Pré-Verificacdo. Testes de similaridade serdo rodados e enviados por "+
"email assim que
concluidos.\n\n");
}
catch (AddressException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (MessagingException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (Exception e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

private void sendVerification(String documentName)
{

RequirementDocumentDao rdao =
(RequirementDocumentDao)AgentServer.getApplicationContext().getBean("requirementDocume
ntDao");

List<VerifyValidateProccess> vvproccessList =
rdao.getVerifyValidateProccessByDocumentName(documentName);

VerifyValidateProccess vvproccess = vvproccessList.get(vvproccessList.size()-
D;

Set<User> users = vvproccess.getUsers();

for (User user : users)
{
try
{
Email. EnviaEmail(user.getEmail(), "Rq.NET - Notificagcdo
sobre o Documento "+vvproccess.getRequirementDocument().getName()+" - Verificacio",
"Caro
"+user.getUsername()+",\n\n" +
"O documento
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"+vvproccess.getRequirementDocument().getName()+" se encontra a partir de agora em processo
de verificagdo.\n\n");
}
catch (AddressException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (MessagingException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (Exception e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

private void sendPreValidation(String documentName)
{

RequirementDocumentDao rdao =
(RequirementDocumentDao)AgentServer.getApplicationContext().getBean("requirementDocume
ntDao");

List<VerifyValidateProccess> vvproccessList =
rdao.getVerifyValidateProccessByDocumentName(documentName);

VerifyValidateProccess vvproccess = vvproccessList.get(vvproccessList.size()-
D;

Set<User> users = vvproccess.getUsers();

for (User user : users)
{
try
{
Email. EnviaEmail(user.getEmail(), "Rq.NET - Notificagcdo
sobre o Documento "+vvproccess.getRequirementDocument().getName()+" - Pré-Validagao",
"Caro
"+user.getUsername()+",\n\n" +
"O documento
"+vvproccess.getRequirementDocument().getName()+" teve seu processo de verificacdo
concluido, € se "+
"encontra no estagio de
Pré-Validacdo. A  etapa de validacio deverd comecar a partir do dia
"+formatter.format(vvproccess.getPreValidation().getDeadline())+

"

catch (AddressException e) {
// TODO Auto-generated catch block
e.printStackTrace();

} catch (MessagingException e) {
// TODO Auto-generated catch block
e.printStackTrace();

} catch (Exception e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

private void sendValidation(String documentName)

{


DBD
PUC-Rio - Certificação Digital Nº 0210680/CA


PUC-RiIo - Certificacéo Digital N° 0210680/CA

167

RequirementDocumentDao rdao =
(RequirementDocumentDao)AgentServer.getApplicationContext().getBean("requirementDocume
ntDao");

List<VerifyValidateProccess> vvproccessList =
rdao.getVerifyValidateProccessByDocumentName(documentName);

VerifyValidateProccess vvproccess = vvproccessList.get(vvproccessList.size()-
D;

Set<User> users = vvproccess.getUsers();

for (User user : users)
{
try
{
Email. EnviaEmail(user.getEmail(), "Rq.NET - Notificacdo
sobre o Documento "+vvproccess.getRequirementDocument().getName()+" - Validacdo",
"Caro
"+user.getUsername()+",\n\n" +
"O documento
"+vvproccess.getRequirementDocument().getName()+" se encontra a partir de agora em processo
de validacdo.\n\n");
}
catch (AddressException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (MessagingException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (Exception e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

private void finalization(String documentName)
{

RequirementDocumentDao rdao =
(RequirementDocumentDao)AgentServer.getApplicationContext().getBean("requirementDocume
ntDao");

List<VerifyValidateProccess> vvproccessList =
rdao.getVerifyValidateProccessByDocumentName(documentName);

VerifyValidateProccess vvproccess = vvproccessList.get(vvproccessList.size()-
D;

Set<User> users = vvproccess.getUsers();

for (User user : users)
{
try
{
Email. EnviaEmail(user.getEmail(), "Rq.NET - Notificagcdo
sobre o0 Documento "+vvproccess.getRequirementDocument().getName()+" - Finalizacdo",
"Caro
"+user.getUsername()+",\n\n" +
"O documento
"+vvproccess.getRequirementDocument().getName()+" teve seu processo de verificagio ou
validacdo finalizado. " +
"Ele se encontra agora em
aberto para modifiacdes e insercdes.");


DBD
PUC-Rio - Certificação Digital Nº 0210680/CA


PUC-RiIo - Certificacéo Digital N° 0210680/CA

}

catch (AddressException e) {
// TODO Auto-generated catch block
e.printStackTrace();

} catch (MessagingException e) {
// TODO Auto-generated catch block
e.printStackTrace();

} catch (Exception e) {
// TODO Auto-generated catch block
e.printStackTrace();

Agente Analisador Léxico (lexical.java)

package requisitos.agents;

import java.io.BufferedReader;
import java.io.BufferedWriter;
import java.io.File;

import java.io.FileReader;
import java.io.FileWriter;
import java.io.IOException;
import java.util. ArrayList;
import java.util. HashMap;
import java.util.List;

import java.util.Map;

import java.util.Set;

import java.util. TreeSet;

import org.apache.commons.lang.StringUtils;

import org.apache.commons.logging.Log;

import org.apache.commons.logging.LogFactory;
import org.apache.regexp.RE;

import org.midas.as.agent.board.Board;

import org.midas.as.agent.board.Message;

import org.midas.as.agent.board.MessageListener;
import org.midas.as.agent.templates. Agent;

import org.midas.as.agent.templates.LifeCycleException;
import org.midas.as.agent.templates.ServiceException;
import org.xml.sax.SAXException;

import requisitos.business.entities.Requirement;
import requisitos.business.entities. Theme;

import requisitos.business.entities. ThemeExcerpts;
import requisitos.stemmer.PortugueseStemmer;
import requisitos.stemmer.Stemmer;

import edu.harvard.wcfia.yoshikonverter.Converter;

@SuppressWarnings("unchecked")
public class Lexical extends Agent implements MessageListener
{

//

// Log

//

private static final Log LOGGER = LogFactory.getLog(Lexical.class);

168
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//
// Constants
/!

private static final String STOPWORD = "StOp_WoRd";

1"
/I Agent Interface
1"

@OQOverride
protected void lifeCycle() throws LifeCycleException, InterruptedException

{
/I Se registra no BlackBoard

Board.addMessageListener("Lexical",this);

}

public void boardChanged(Message msg)
{

}

@Override
public void provide(String service, Map<String, Object> in, List<Object> out) throws

ServiceException

{
/*
* Servico - extractRequirements
*k

* Extrai os requisitos de um documento texto, para cada requisito

* cria um objeto do tipo Requirement, e retorna todos em uma lista
*k

*

*/
if (service.equals("extractRequirements"))

{
// Entrada

File file = (File)in.get("file");

// Execugdo
List<Requirement> requirementList = extractRequirements(file);

/I Saida
out.add(requirementList);

/ *
* Servigo - concordance

*

* Dado um tema e um conjunto de requisitos, realiza a concordancia
* selecionando os trechos em que o tema aparece, junto com as cinco
* palavras anteriores e posteriores, utiliza a stopList como filtro

* de identificacdo para palavras irrelevantes.
*k

*

*/
else if (service.equals("concordance"))
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// Entrada

Theme theme = (Theme) in.get("theme");

List<String> stopList = (List<String>) in.get("stopList");

List<Requirement> requirements = (List<Requirement>)
in.get("requirements");

// Execugdo
ThemeExcerpts excerpts = concordance(theme, stopList, requirements);

// Retorno

out.add(excerpts);

/ *
* Servico - requirementsRegexMatcher

*

* Dado um tema e uma lista de padrdes, procura no texto dos requisitos
* quando o tema ocorre junto a cada um dos padrdes, com uma distancia
* de 4 ou menos palavras.

*

* Retorna um mapa em que as chaves sdo os padrdes, e a entrada para

* cada padrdo € uma lista com os cédigos dos requisitos em que o

* padrdo ocorre junto ao tema.
*

*

*/
else if (service.equals("requirementsRegexMatcher"))
{
// Entrada
String theme = (String)in.get("theme");
List<String> patterns = (List<String>) in.get("patterns");
List<Requirement> requirements = (List<Requirement>)
in.get("requirements");

// Execugdo
Map<String,Set<String>> matchs = requirementsRegexMatcher(theme,
patterns, requirements);

// Retorno

out.add(matchs);

/ *
* Servigo - stemmer

*

* Dado uma palavra, ou um conjunto de palavras, este servico retorna

* o(s) radicai(s) correspondentes.
k

*

*/
else if (service.equals("stemmer"))

{
// Entrada

String word = (String)in.get("word");
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/I Execugdo
Stemmer stem = new PortugueseStemmer();

String steemedWord = stem.stem(word);

// Retorno
out.add(steemedWord);
}
/ £
% Servico - convertPdf

*

* L& o contetido de um arquivo pdf, e salva em um novo arquivo texto.

* Utiliza a biblioteca YoshikoderConverter
%

*

*/

else if (service.equals("convertPdf"))

{
// Entrada
File pdfFile = (File)in.get("pdfFile");
File txtFile = (File)in.get("txtFile");

try
{
// Execugdo
String text = Converter.inhalePdf(pdfFile);
dumpText(txtFile, text);

1
catch (IOException e)

{

throw new ServiceException("Unable to write text file -

"+txtFile.getAbsolutePath(),e);

}
}

/ *
* Servigo - convertDoc

*

* L& o contedido de um arquivo doc, e salva em um novo arquivo texto.

* Utiliza a biblioteca YoshikoderConverter
%

*

*/

else if (service.equals("convertDoc"))

{
// Entrada
File docFile = (File)in.get("docFile");
File txtFile = (File)in.get("txtFile");

try
{
/l Execugdo
String text = Converter.inhaleDoc(docFile);
dumpText(txtFile, text);

}
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catch (IOException e)
{

throw new ServiceException("Unable to write text file -
"+txtFile.getAbsolutePath(),e);
}
}

/ %
* Servico - convertHtml

*

* L& o contetido de um arquivo html, e salva em um novo arquivo texto.

* Utiliza a biblioteca YoshikoderConverter
%

*

*/

else if (service.equals("convertHtml"))

{
// Entrada
File htmlFile = (File)in.get("htmlFile");
File txtFile = (File)in.get("txtFile");

try
{

/I Execu¢do
String text =
Converter.inhaleHtml("file:\\"+htmlFile.getAbsolutePath());
dumpText(txtFile, text);
1
catch (SAXException e)

{

"+htmlFile.getAbsolutePath(),e);

throw new ServiceException("Unable to read html file

catch (IOException e)
{

throw new ServiceException("Unable to write text file
"+txtFile.getAbsolutePath(),e);

}
}
//
/I Methods
//

public static List<Requirement> extractRequirements(File fullFile)

{
LOGGER.info("Extracting Requirements");

String line;

try
{
LOGGER.debug("Opening read and write buffers");

String fullFilePath =
fullFile.getAbsolutePath().replace All(fullFile.getName(),"")+"//files//";
File fullFilePathFile = new File(fullFilePath);
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fullFilePathFile.mkdir();

BufferedReader br = new BufferedReader(new FileReader(fullFile));

Requirement requirement = null;
List<Requirement> requirementList = new ArrayList<Requirement>();

boolean firstLine = true;
boolean writing = false;

// Lé uma Linha

while ( (line = br.readLine()) != null)

{

line = line.trim();

/I SE é vazia
if (line.equals("") Il firstLine)

{

// Pega o provével titulo do préximo arquivo
String title;

if (firstLine)
{

title = line;
firstLine = false;

title = br.readLine();

/! SE é um titulo
if (ltitle.equals("") && (title.contains("RF") |l

{

// Remove qualquer lixo antes do titulo
if (title.contains("RF"))

{
while (!title.startsWith("RF"))
title = title.substring(1);
}
else
{
while (!title.startsWith("RNF"))
title = title.substring(1);
}

/I Troca barras por tragos
tiﬂe-l’eplaceAll("/","_");

/I Separa cédigo do titulo
String[] titleSplit = title.split(" ",2);

// Cria atributos do requisito
String reqCode = titleSplit[0];
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String reqTitle = titleSplit[1];
writing = true;

/I Adiciona o requisito na lista de saida
requirement = new

Requirement(reqCode,reqTitle);

"+title);

criado

}

public

requirementList.add(requirement);

LOGGER.debug("Requirement  Extracted:

}
/I SENAO
else
{
/I Nao cria o arquivo
writing = false;
}
b
/I SENAO
else
{
/I Caso seja possivel adiciona o texto ao arquivo
if (writing)
{
requirement.addText(line+"\n");
}
}

}
return requirementList;
catch(IOException e)

{

e.printStackTrace();
return null;

static ThemeExcerpts concordance(Theme theme, List<String>

stopList,List<Requirement> requirements)

{

"+themeName);

String themeName = theme. getName();
ThemeExcerpts excerpts = new ThemeExcerpts(theme.getName());

LOGGER.debug("Processando concordancia nos requisitos para o tema:

for (Requirement requirement : requirements)
{
LOGGER.debug("Requisito: "+requirement.getCode());

String text = requirement.getText();
String[] textParagraphs = StringUtils.split(text,"\n");

for (String paragraph : textParagraphs)

String[] textPhrases =

StringUtils.splitByWholeSeparator(paragraph,”. ");
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for (String phrase : textPhrases)

{

// Limpa a frase

String cleanText = cleanToken(phrase,stopList);

// Stemmiza a frase
Stemmer stemmer = new PortugueseStemmer();

String

stemmer.stemString(cleanText);

stemmizedText =

// SE a linha contém a expressd@o OU o pés-buffer ndo

estd vazio
int

StringUtils.countMatches(stemmized Text,themeName);

expressionCount =

for (int k = 0; k < expressionCount; k++)

{

StringBuilder();

StringBuilder();

"+paragraphPieceArray[i].trim());

"+themeName);

paragraphPieceArray.length ; i++)

"+paragraphPieceArray[i].trim());

1Y)

"+themeName);

prePiece.toString().trim();

excerptPrePiece.split(" ");

posPiece.toString().trim();

/I Quebra o pardgrafo pelo token
String[] paragraphPieceArray =
StringUtils.splitByWholeSeparator(stemmizedText,themeName);

StringBuilder prePiece = new

StringBuilder posPiece = new

for (inti=0;i<=k; i++)

{

prePiece.append(”
if i<k)
prePiece.append(”
}
for (int i = k+1 ; i <
{
posPiece.append("
if (i < paragraphPieceArray.length-
posPiece.append("
}
/I Recupera o pedaco atual
String excerptPrePiece =
String[] excerptPrePieceSplit =

// Recupera o préximo pedaco

String

excerptPosPiece =

String[] excerptPosPieceSplit =
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excerptPosPiece.split(" ");

// Monta a extragdo

StringBuilder  excerptBuilder = new
StringBuilder();

if (excerptPrePieceSplit.length>=5)
excerptBuilder.append(excerptPrePieceSplit[excerptPrePieceSplit.length-5]+" ");

if (excerptPrePieceSplit.length>=4)
excerptBuilder.append(excerptPrePieceSplit[excerptPrePieceSplit.length-4]+" ");

if (excerptPrePieceSplit.length>=3)
excerptBuilder.append(excerptPrePieceSplit[excerptPrePieceSplit.length-3]+" ");

if (excerptPrePieceSplit.length>=2)
excerptBuilder.append(excerptPrePieceSplit[excerptPrePieceSplit.length-2]+" ");

if (excerptPrePieceSplit.length>=1)

excerptBuilder.append(excerptPrePieceSplit[excerptPrePieceSplit.length-1]+" ");

excerptBuilder.append(themeName+" ");

if (excerptPosPieceSplit.length>=1)
excerptBuilder.append(excerptPosPieceSplit[0]+" ");

if (excerptPosPieceSplit.length>=2)
excerptBuilder.append(excerptPosPieceSplit[1]+" ");

if (excerptPosPieceSplit.length>=3)
excerptBuilder.append(excerptPosPieceSplit[2]+" ");

if (excerptPosPieceSplit.length>=4)
excerptBuilder.append(excerptPosPieceSplit[3]+" ");

if (excerptPosPieceSplit.length>=5)

excerptBuilder.append(excerptPosPieceSplit[4]+" ");
String excerpt = excerptBuilder.toString();

excerpts.addExcerpt(requirement,excerpt);

LOGGER.debug("Extracdo: "+excerpt);

}

return excerpts;

}

public static Map<String,Set<String>> requirementsRegexMatcher(String theme,
List<String> patterns, List<Requirement> requirements)
{
Map<String,String> requirementTexts = new
HashMap<String,String>();
Map<String,Set<String>> requirementAssociations = new HashMap<String,
Set<String>>();

theme = new PortugueseStemmer().stem(theme);
try
{

LOGGER:.info("Procurando associagdes entre os padrdes e o0s
requisitos:");

// Recupera o texto de cada requisito
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for (Requirement requirement : requirements)

{

requirementTexts.put(requirement.getCode(),requirement.getText());

}

/I Cruza cada padrao contra os textos recuperados
for (String pattern : patterns)

{
LOGGER.debug("Padrao: "+pattern);

RE regex1 = new
RE("("+theme+"[:alnum:]*){ 1 }(([:blank:]+[:alnum:]+){1,4})?([:blank:]+)("+pattern+"[:alnum:]*)
{11");

RE regex2 = new
RE("("+pattern+"[:alnum:]*){ 1 }(([:blank:]+[:alnum:]+){1,4})?([:blank:]+)("+theme+"[:alnum:]*)
{1}

Set<String> reList = new TreeSet<String>();
requirementAssociations.put(pattern,reList);

for (Requirement requirement : requirements)
{
/I Recupera o texto, joga todas as letras para
// mindsculas e limpa acentos
String text =
requirementTexts.get(requirement.getCode());
text = uniformize Text(text);

// Find all the matches.
if(regex1.match(text))

{

int count = regex1.split(text).length-1;

LOGGER.debug("Encontrado "+count+"
vezes em: "+requirement.getCode());
reList.add(requirement.getCode());

}

else if(regex2.match(text))

{

int count = regex2.split(text).length-1;

LOGGER.debug("Encontrado "+count+"
vezes em: "+requirement.getCode());
reList.add(requirement.getCode());

}

return requirementAssociations;

}

catch(Exception e)

{

e.printStackTrace();
return null;
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private static String uniformizeText(String text)

{

}

String fragment = StringUtils.lowerCase(text);

fragment = fragment.replace('a’, 'a')
fragment = fragment.replace('d’,'a
fragment = fragment.replace('¢’ 'e')
fragment = fragment.replace('{',1");
fragment = fragment.replace('6','0");
fragment = fragment.replace(d' 'u')
fragment = fragment.replace('d’,'a
fragment = fragment.replace('d', 'o')
fragment = fragment.replace('a’,'a
fragment = fragment.replace('¢', 'e'),
fragment = fragment.replace('0’, '0')
fragment = fragment.replace('t','u
fragment = fragment.replace(,',' ')
fragment = fragment.replace('.",' ");
fragment = fragment.replace(’;',' );

return fragment;

private static String cleanToken(String token, List<String> stopList)

{

String temp = token;

temp = StringUtils.stripStart(temp," ");
temp = StringUtils.stripEnd(temp," ");
temp = StringUtils.remove(temp,"r ");
temp = StringUtils.remove(temp,","
temp = StringUtils.remove(temp,"."
temp = StringUtils.remove(temp,":
temp = StringUtils.remove(temp,";
temp = StringUtils.remove(temp,"["
temp = StringUtils.remove(temp,"]'
temp = StringUtils.remove(temp,"{");
temp = StringUtils.remove(temp," }");
temp = StringUtils.remove(temp,"(");
temp = StringUtils.remove(temp,")");
temp = StringUtils.remove(temp,"!");
temp = StringUtils.remove(temp,"?");
temp = StringUtils.remove(temp,"/");
temp = StringUtils.remove(temp,"");
temp = StringUtils.remove(temp,"<");
temp = StringUtils.remove(temp,">");
temp = StringUtils.remove(temp,"*");
temp = StringUtils.remove(temp,"\"");
temp = StringUtils.remove(temp,"\\");
temp = StringUtils.lowerCase(temp);

il

il
non

non
s

il

);
s
)i
)i
)}
;

for (String stopWord : stopList)
{

178

temp = StringUtils.replace(temp,” "+stopWord+" "," "+STOPWORD+"

}

return temp;
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private void dumpText(File txtFile, String text) throws IOException

{
BufferedWriter writer = new BufferedWriter(new FileWriter(txtFile));
writer.write(text);
writer.close();

}

Agente Construtor do Léxico (lexicalConstructor.java)

package requisitos.agents;

import java.io.BufferedWriter;
import java.io.File;

import java.io.FileWriter;
import java.io.IOException;
import java.util.List;

import java.util. Map;

import org.midas.as.agent.board.Board;

import org.midas.as.agent.board.Message;

import org.midas.as.agent.board.MessageListener;
import org.midas.as.agent.templates.Agent;

import org.midas.as.agent.templates.LifeCycleException;
import org.midas.as.agent.templates.ServiceException;

import corpus.FileTokeniser;

public class LexicalConstructor extends Agent implements MessageListener
{
@Override
protected void lifeCycle() throws LifeCycleException, InterruptedException
{
/I Se registra no BlackBoard
Board.addMessageListener("LexicalConstructor",this);

}

@OQOverride
public void provide(String service, Map<String, Object> in, List<Object> out) throws
ServiceException

{

if (service.equals("tagger"))

*

Servigo - tokenizer

I I

*/

else if (service.equals("tokenizer"))

{
// Entrada
File srcFile = (File)in.get("srcFile");
File txtFile = (File)in.get("txtFile");
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try
{

FileTokeniser ft = new
FileTokeniser(srcFile.getAbsolutePath());

BufferedWriter ~ writer = new  BufferedWriter(new
FileWriter(txtFile));

while (ft.hasMoreTokens())
{

}

writer.write(ft.getNextToken()+"\n");

writer.close();

catch (IOException e)
{
throw new ServiceException("Unable to write text file -
"+txtFile.getAbsolutePath(),e);
}
}
}

public void boardChanged(Message msg)
{

}
}

Agente Manager (manager.java)

package requisitos.agents;

import java.util.List;
import java.util.Map;

import org.midas.as.agent.board.Board;

import org.midas.as.agent.board.BoardException;

import org.midas.as.agent.board.Message;

import org.midas.as.agent.board.MessageListener;
import org.midas.as.agent.templates. Agent;

import org.midas.as.agent.templates.LifeCycleException;
import org.midas.as.agent.templates.ServiceException;
import org.midas.as.manager.execution.Logger;

public class Manager extends Agent implements MessageListener

{
private static String className = "[MANAGER AGENT] ";

@Override
protected void lifeCycle() throws LifeCycleException, InterruptedException

{

/I Se registra no BlackBoard
Board.addMessageListener("Manager",this);

}

@OQOverride
public void provide(String service, Map<String, Object> in, List<Object> out) throws
ServiceException

{
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}

public void boardChanged(Message msg)

{
String title = msg.getTitle();

if ( title.equals("PreVerificationStage") )
{

String documentName = msg.getContent();

/I Notifica os outros agentes
Logger.addEntry(className+"Document ~ "+msg.getContent()+"  is
under PreVerificationStage, notifiyng other Agents..." true);

try
{

Board.writeOnBoard(1,"Communicator”,"PreVerificationStage",documentName, this);

Board.writeOnBoard(1,"Verifier","PreVerificationStage",documentName,this);

}

catch (BoardException e)

{
}

e.printStackTrace();

}

if ( title.equals("VerificationStage") )

{
String documentName = msg.getContent();
/I Notifica os outros agentes
Logger.addEntry(className+"Document ~ "+msg.getContent()+"  is
under VerificationStage, notifiyng other Agents..." true);

try
{

Board.writeOnBoard(1,"Communicator”,"VerificationStage" ,documentName,this);

catch (BoardException e)

{
}

e.printStackTrace();

}
if (title.equals("PreValidationStage") )

String documentName = msg.getContent();
/I Notifica os outros agentes

Logger.addEntry(className+"Document ~ "+msg.getContent()+ is
under PreValidationStage, notifiyng other Agents..." true);

try
{

Board.writeOnBoard(1,"Communicator”,"PreValidationStage" ,documentName,this);

}

catch (BoardException e)
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{
}

e.printStackTrace();

}
if ( title.equals("ValidationStage") )

{

String documentName = msg.getContent();

/I Notifica os outros agentes
Logger.addEntry(className+"Document  "+msg.getContent()+"
under ValidationStage, notifiyng other Agents..." true);

try
{

Board.writeOnBoard(1,"Communicator”,"ValidationStage",documentName,this);

}

catch (BoardException e)

{
}

e.printStackTrace();

if ( title.equals("Finalization") )
{
String documentName = msg.getContent();
/I Notifica os outros agentes
Logger.addEntry(className+"Document "+msg.getContent()+"
been released, notifiyng other Agents..." true);

try
{

Board.writeOnBoard(1,"Communicator","Finalization",documentName,this);

catch (BoardException e)

{
}

e.printStackTrace();

}

Agente Observador (observer.java)

package requisitos.agents;

import java.util.List;
import java.util.Map;

import org.midas.as.agent.board.Board;

import org.midas.as.agent.board.Message;

import org.midas.as.agent.board.MessageListener;
import org.midas.as.agent.templates. Agent;

import org.midas.as.agent.templates.LifeCycleException;
import org.midas.as.agent.templates.ServiceException;
import org.midas.as.manager.execution.Logger;

public class Observer extends Agent implements MessageListener

182
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private static String className = "[OBSERVER AGENT] ";

@Override
protected void lifeCycle() throws LifeCycleException, InterruptedException

{
/I Se registra no BlackBoard

Board.addMessageListener("Observer",this);
}

@OQOverride
public void provide(String service, Map<String, Object> in, List<Object> out) throws
ServiceException

{
}

public void boardChanged(Message msg)
{

String title = msg.getTitle();

if (title.equals("Document Created") Il
title.equals("Document Removed") Il
title.equals("Document Altered") )

/I Notifica os outros agentes
Logger.addEntry(className+msg.getContent(),true);

}
1 /I Se o documento de requisitos foi alterado
// if (message.equals("Document Altered"))
I {
1 /I Notifica os outros agentes
/! Board.writeForAll("Document Altered",this);
I }
I
1 // Se um documento de requisitos foi criado
/l else if (message.equals("Document Created"))
1 {
1 /I Notifica os outros agentes
/! Board.writeForAll("Document Created",this);
I }
1
1 /l Se o documento de requisitos foi removido
/l else if (message.equals("Document Removed"))
1 {
1 /I Notifica os outros agentes
/! Board.writeForAll("Document Removed",this);
1 }
}
}

Agente Estatistico (statistical.java)

package requisitos.agents;

import java.util. ArrayList;
import java.util. HashMap;
import java.util.List;
import java.util.Map;
import java.util.Set;


DBD
PUC-Rio - Certificação Digital Nº 0210680/CA


PUC-RiIo - Certificacéo Digital N° 0210680/CA

184

import java.util. Map.Entry;

import org.apache.commons.lang.StringUtils;

import org.apache.commons.logging.Log;

import org.apache.commons.logging.LogFactory;

import org.midas.as.agent.board.Board;

import org.midas.as.agent.board.Message;

import org.midas.as.agent.board.MessageListener;
import org.midas.as.agent.templates. Agent;

import org.midas.as.agent.templates.LifeCycleException;
import org.midas.as.agent.templates.ServiceException;

import requisitos.business.entities. FrequencyMap;
import requisitos.business.entities.Requirement;
import requisitos.business.entities. ThemeExcerpts;
import requisitos.business.entities. ThemeMetrics;

@SuppressWarnings("unchecked")
public class Statistics extends Agent implements MessageListener

{
"

/I Log
1

private static final Log LOGGER = LogFactory.getLog(Statistics.class);

//
// Constants
//

private static final String STOPWORD = "stop_word";

"
/I Agent Interface
"

@Override
protected void lifeCycle() throws LifeCycleException, InterruptedException

{

/I Se registra no BlackBoard
Board.addMessageListener("Statistics",this);

}

public void boardChanged(Message msg)
{

}

@Override
public void provide(String service, Map<String, Object> in, List<Object> out) throws
ServiceException
{
/*
* Servico - frequencyMap

*

* Dadas as extragdes do Concordanciador e o texto completo com os
* requisitos, o servigo de frequencyMap calcula o Mapa de Frequéncia

* completo para o tema.
*k
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in.get("themeExcerpts");

*/
if (service.equals("frequencyMap"))
{
// Entrada
ThemeExcerpts themeExcerpts = (ThemeExcerpts)
List<Requirement> requirements = (List<Requirement>)

in.get("requirements");

requirements);

// Execugdo

FrequencyMap frequencyMap = frequencyMap(themeExcerpts,
// Saida
out.add(frequencyMap);

}

/*

* Servigo - metrics

*

* Dado o mapa de frequéncia, o servico de metrics calcula os valores
* de scoreT e informagdoMuitua para todos os termos que ocorreram

* junto ao tema.
*

*

*/
else if (service.equals("metrics"))
{
// Entrada
FrequencyMap frequencyMap = (FrequencyMap)

in.get("frequencyMap");

// Execugdo
ThemeMetrics themeMetrics = metrics(frequencyMap);

/ Saida
out.add(themeMetrics);
}

}
I
// Methods
I
public static FrequencyMap frequencyMap(ThemeExcerpts

themeExcerpts,List<Requirement> requirements)

{

LOGGER:.info("Calculando mapa de frequéncia");

//
// Saidas
//

int corpusCount = 0;
/II'N
int tokenFrequency = 0;


DBD
PUC-Rio - Certificação Digital Nº 0210680/CA


PUC-RiIo - Certificacéo Digital N° 0210680/CA

186

// f(n)
Map<String,Integer> nodesOcurrenceMap = new HashMap<String,Integer>();
I1'f(e)ll
Map<String,Integer> nodesCoOcurrenceMap = new
HashMap<String,Integer>(); I f(n,c)[]
Map<String,List<String>> requirementOcurrenceMap = new

HashMap<String,List<String>>();

I
// Calcula f(n) e f(n,c)
I

tokenFrequency = themeExcerpts.getAllExcerpts().size();

for (String code : themeExcerpts.getRequirementCodes())

{
LOGGER.debug("Requisito: "+code);

/I CO-OCURRENCE
Map<String,Integer> reqNodesCoOcurrenceMap = new
HashMap<String,Integer>(); I/ f(n,c)[]

for (String excerpt : themeExcerpts.getExcerpts(code))

{
String[] tokens = excerpt.split(" ");
Map<String,Boolean> goneTokens = new
HashMap<String,Boolean>();

for (int i = 0; i < tokens.length; i++)
{

String token = cleanToken(tokens[i]);

if (isTokenValid(token,true) &&
Itoken.equals(themeExcerpts.getTheme()))

{
if
(reqNodesCoOcurrenceMap.containsKey(token))

if
('goneTokens.containsKey(token))

{

reqNodesCoOcurrenceMap.put(token,reqNodesCoOcurrenceMap. get(token) + 1);

goneTokens.put(token,true);

}
}
else
{
reqNodesCoOcurrenceMap.put(token, 1);
goneTokens.put(token,true);
}
if

(requirementOcurrenceMap.containsKey(token))

List<String> reqs =
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requirementOcurrenceMap.get(token);

noun

reqs.add(","+code);

}
else
{
List<String> reqs = new
ArrayList<String>();
requirementOcurrenceMap.put(token,reqs);
reqs.add(code);
}
}
}
}
for (Entry<String,Integer> entry

reqNodesCoOcurrenceMap.entrySet())
{

}

LOGGER.debug(entry.getKey()+": "+entry.getValue());

for (Entry<String,Integer> entry
reqgNodesCoOcurrenceMap.entrySet())

{
if (nodesCoOcurrenceMap.containsKey(entry.getKey()))

{
Integer  newValue = entry.getValue() +
nodesCoOcurrenceMap.get(entry.getKey());
nodesCoOcurrenceMap.put(entry.getKey(),newValue);

else

{

nodesCoOcurrenceMap.put(entry.getKey(),entry.getValue());

}
}
}
1
// Calcula f(c) e N
1

LOGGER.debug("No texto todo: ");
String text = getText(requirements);

Set<String> nodesSet = nodesCoOcurrenceMap.keySet();
String[] tokens = StringUtils.split(text," ");

corpusCount = tokens.length;
for (String node : nodesSet)

{

int count = StringUtils.countMatches(text,node);
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LOGGER.debug(node+": "+count);
nodesOcurrenceMap.put(node,count);

}

//
// Adiciona na saida
//

FrequencyMap frequencyMap = new FrequencyMap();
frequencyMap.setCorpusCount(corpusCount);
frequencyMap.setTokenFrequency(tokenFrequency);
frequencyMap.setNodesOcurrenceMap(nodesOcurrenceMap);

frequencyMap.setNodesCoOcurrenceMap(nodesCoOcurrenceMap);

return frequencyMap;

public static ThemeMetrics metrics (FrequencyMap frequencyMap)

{

//
// Entradas
//

int corpusCount = frequencyMap.getCorpusCount();
int tokenFrequency = frequencyMap.getTokenFrequency();
Map<String,Integer> nodesOcurrenceMap =

frequencyMap.getNodesOcurrenceMap();

Map<String,Integer> nodesCoOcurrenceMap =

frequencyMap.getNodesCoOcurrenceMap();

/] scoreT][]

Set<String> nodesOcurrenceSet = nodesOcurrenceMap.keySet();

"

/I Saidas

"

Map<String, Double> tScoreMap = new HashMap<String, Double>();

Map<String,Double> mutuosInformationMap = new

HashMap<String,Double>(); // informacaoMutual ]

for (String node: nodesOcurrenceSet)
{
int nodeOcurrence = nodesOcurrenceMap.get(node); // f(c)
int nodeCoOcurrence = nodesCoOcurrenceMap.get(node); // f(n,c)

1

/l scoreT = (f(n,c)-Y )/ X
I

/I X = f(n,c)M/2

/1Y =(f(n) f(c)/N)

1

// Calcula X = f(n,c)"1/2
double x = (double)Math.sqrt(nodeCoOcurrence);

// Calcula Y = (f(n) f(c)/N)
double y = (double)tokenFrequency * nodeOcurrence / corpusCount;
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// Calcula scoreT = (f(n,c) - Y )/ X
double scoreT = (double)(nodeCoOcurrence-y)/x;

I

// mutuosInformation =log2 [ A/ B ]
I

/I A = (f(n,c) / N)

// B = (f(n)/N) * (f(c)/ N)

I

// Calcula A = (f(n,c) / N)
double a = (double)nodeCoOcurrence/corpusCount;

/I Calcula B = (f(n)/N) * (f(c)/ N)
double b =

((double)tokenFrequency/corpusCount)*((double)nodeOcurrence/corpusCount);

}

// Calcula mutuosInformation =log2 [ A/B ]
double mutuosInformation = Math.log(a/b)/Math.log(2.0);

"
/I Adiciona nos mapas
1"

tScoreMap.put(node,scoreT);
mutuosInformationMap.put(node,mutuosInformation);

ThemeMetrics metrics = new ThemeMetrics();

metrics.setTScoreMap(tScoreMap);
metrics.setMutuosInformationMap(mutuosInformationMap);

return metrics;

}

private static String getText(List<Requirement> requirements)

{

StringBuilder textBuilder = new StringBuilder();

for (Requirement requirement : requirements)

{

String fragment = StringUtils.lowerCase(requirement.getText());

fragment = fragment.replace('a’,'a");
fragment = fragment.replace('d’,'a");
fragment = fragment.replace('¢','e");
fragment = fragment.replace('1,'1);

fragment = fragment.replace('¢','0");
fragment = fragment.replace(d','u’);
fragment = fragment.replace('d’,'a");
fragment = fragment.replace('d','0");
fragment = fragment.replace('a','a’);
fragment = fragment.replace('¢','e");
fragment = fragment.replace('6','0");
fragment = fragment.replace('i','n");

textBuilder.append(fragment+"\n");
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}

}

return textBuilder.toString();

private static boolean isTokenValid(String token,boolean caseSensitive)

{

}

if (caseSensitive)
token = StringUtils.lowerCase(token);

if (token.equals(STOPWORD))
return false;

if (token.startsWith("rf"))
return false;

if (token.startsWith("rnf"))
return false;

if (token.equals("-"))
return false;

if (token.startsWith("&"))
return false;

if (token.equals(""))
return false;

if (token.equals(" "))
return false;

if (token.startsWith(" "))
return false;

if (token.startsWith("="))
return false;

if (token.endsWith(" "))
return false;

return true;

private static String cleanToken(String token)

{

String temp = token;

temp = StringUtils.trim(temp);
temp = StringUtils.remove(temp,",
temp = StringUtils.remove(temp,
temp = StringUtils.remove(temp,":
temp = StringUtils.remove(temp,";
temp = StringUtils.remove(temp, "["
temp = StringUtils.remove(temp,"]'
temp = StringUtils.remove(temp,"{");
temp = StringUtils.remove(temp,"}");
temp = StringUtils.remove(temp,"(");
temp = StringUtils.remove(temp,")");
temp = StringUtils.remove(temp,"!");
temp = StringUtils.remove(temp,"?");
temp = StringUtils.remove(temp,"/");
temp = StringUtils.remove(temp,"");
temp = StringUtils.remove(temp,"<");
temp = StringUtils.remove(temp,">");
temp = StringUtils.remove(temp,"+");
temp = StringUtils.remove(temp,"\"");
temp = StringUtils.remove(temp,"\\");

"non
il
"non
il
non

non
s

il

)i
s
)i
);
)i
)5

return temp;
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}

Agente Gerador de Visoes (mapper.java)

package requisitos.agents;

import java.io.ByteArrayOutputStream;
import java.util.Collection;

import java.util.List;

import java.util.Map;

import java.util.Set;

import org.apache.commons.logging.Log;

import org.apache.commons.logging.LogFactory;
import org.midas.as.agent.board.Board;

import org.midas.as.agent.board.Message;

import org.midas.as.agent.board.MessageListener;
import org.midas.as.agent.templates.Agent;

import org.midas.as.agent.templates.LifeCycleException;
import org.midas.as.agent.templates.ServiceException;
import org.tmapi.core.Association;

import org.tmapi.core.Locator;

import org.tmapi.core. TMAPIException;

import org.tmapi.core.Topic;

import org.tmapi.core. TopicMap;

import org.tmapi.core. TopicMapSystem;

import org.tmapi.core. TopicMapSystemFactory;
import org.tmapi.index.core.TopicsIndex;

import org.tmapiutils.impexp.xtm.XTMSerializer;

import requisitos.business.entities.Requirement;
import requisitos.stemmer.PortugueseStemmer;

@SuppressWarnings("unchecked")
public class TopicMapper extends Agent implements MessageListener

{
"

/l Log
"

private static final Log LOGGER = LogFactory.getLog(TopicMapper.class);

I
/I Agent Interface
I

@OQverride
protected void lifeCycle() throws LifeCycleException, InterruptedException
{

/I Se registra no BlackBoard
Board.addMessageListener("Lexical",this);

}

public void boardChanged(Message msg)
{

}

@Override
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public void provide(String service, Map<String, Object> in, List<Object> out) throws
ServiceException
{
/*
* Servico - build

*

* Bste servigo cria um mapa de topicos a partir de uma lista de
* requisitos.
*

*

*/
if (service.equals("build"))
{
// Entrada
List<Requirement> requirements = (List<Requirement>)

in.get("requirements");

/l Execugdo
TopicMap topicMap = build(requirements);

/I Saida
out.add(topicMap);

/ %
* Servico - setAssociations

*

* BEste servigo cria as associagdes entre os pares tema/termo e os
* requisitos, tem como entrada o tema, o mapa de tépicos com 0s
* requisitos, e o mapa de associacdes que indica para cada termo que

* ocorre junto ao tema a lista de requisitos relacionada.
*

*

*/
else if (service.equals("setAssociations"))
{
// Entrada
String theme = (String) in.get("theme");
TopicMap topicMap = (TopicMap) in.get("topicMap");
Map<String,Set<String>> associationsMap = (Map<String,
Set<String>>) in.get("associationsMap");

/I Execugdo

TopicMap newTopicMap = setAssociations(topicMap,
associationsMap, theme);
// Saida
out.add(newTopicMap);
}

}
"
/I Methods

1"


DBD
PUC-Rio - Certificação Digital Nº 0210680/CA


PUC-RiIo - Certificacéo Digital N° 0210680/CA

193

public static TopicMap build(List<Requirement> requirements)

{
LOGGER:.info("Mapping Requirements...");

try
{
I T
/1 1. Cria Mapa Vazio
1
I T

LOGGER.debug("Make empty topic map");

TopicMapSystemFactory tSystemFactory
TopicMapSystemFactory.newlInstance();
TopicMapSystem tSystem =
tSystemFactory.newTopicMapSystem();
TopicMap topicMap
= tSystem.createTopicMap("http://www.tmapi.org/examples/exampletm");

o
/1 2. Inicializa Tépicos Bdsicos

1
o

LOGGER.debug("Make basic topics");

Topic baseRequirementTopic = topicMap.createTopic();

Topic inverseRequirementTopic = topicMap.createTopic();

Topic functionalRequirementTopic = topicMap.createTopic();
Topic nonFunctionalRequirementTopic = topicMap.createTopic();

baseRequirementTopic.createTopicName("Requisito",null);

baseRequirementTopic.addSubjectldentifier(topicMap.createLocator("locator:/baseRequi
rement"));

inverseRequirementTopic.addType(baseRequirementTopic);
inverseRequirementTopic.createTopicName("Requisito Inverso",null);

inverseRequirementTopic.addSubjectldentifier(topicMap.createLocator("locator:/baseRe
quirement/inverseRequirement"));

functionalRequirementTopic.addType(baseRequirementTopic);
functionalRequirementTopic.createTopicName("Requisito
Funcional",null);

functionalRequirementTopic.addSubjectldentifier(topicMap.createLocator("locator:/base
Requirement/functionalRequirement"));

nonFunctionalRequirementTopic.addType(baseRequirementTopic);
nonFunctionalRequirementTopic.createTopicName("Requisito Nio
Funcional",null);

nonFunctionalRequirementTopic.addSubjectldentifier(topicMap.createLocator("locator:/
baseRequirement/nonfunctionalRequirement"));

Topic textOccurrenceTopic = topicMap.createTopic();
textOccurrenceTopic.createTopicName("Texto",null);
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textOccurrenceTopic.addSubjectldentifier(topicMap.createLocator("locator:/baseRequire

ment/textOcurrence"));

1"

"+requirementName,null);

s
/1 3. Cria tépicos dos requisitos

s

LOGGER.debug("Make extracted requirements topics");

/I PARA cada arquivo
for (Requirement requirement : requirements)

{

String requirementld = requirement.getCode();
String requirementName = requirement.getTitle();

// Cria o tépico
Topic classTopic;
Topic requirementTopic = topicMap.create Topic();

if (requirementld.startsWith("RF"))

classTopic = functionalRequirementTopic;
else if (requirementld.startsWith("RNF"))

classTopic = nonFunctionalRequirementTopic;
else if (requirementld.startsWith("RI"))

classTopic = inverseRequirementTopic;
else // TIPO NAO IDENTIFICADO...

continue;

requirementTopic.addType(classTopic);
requirementTopic.createTopicName(requirementId+"

requirementTopic.addSubjectldentifier(topicMap.createLocator("locator:/baseRequireme

nt#"+requirementld));

requirementTopic.createOccurrence(requirement.getText(),textOccurrenceTopic,null);

I

}

}

LOGGER.debug("Created topic - "+requirementId);

o
/I'5. Adiciona o mapa a lista de saida

o
return topicMap;

catch(TMAPIException e)

{

}

e.printStackTrace();
LOGGER .error("Internal error while creating topic map");
return null;

public static TopicMap setAssociations(TopicMap topicMap,Map<String,Set<String>>

associationsMap,String theme)

{

LOGGER:.info("Mapping Requirements Associations...");
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// Stemmiza tema principal
theme = new PortugueseStemmer().stem(theme);

/I Recupera subtemas
Collection<String> subthemes = associationsMap.keySet();

try
{

g
/I'1. Recupera Mapa e Indice

1"
s

TopicsIndex topicMapIndex = (TopicsIndex)

topicMap. getHelperObject(org.tmapi.index.core. TopicsIndex.class);

1"

if(topicMaplIndex.getFlags().isAutoUpdated()==false)
topicMapIndex.reindex();

o
/1 2. Inicializa Tépicos Bdsicos

o
LOGGER.debug("Make basic topics");

/] Tépico Tema
Topic baseThemeTopic = topicMap.createTopic();
baseThemeTopic.createTopicName("Tema",null);

/] Tépico Subtema
Topic baseSubthemeTopic = topicMap.createTopic();

baseSubthemeTopic.createTopicName("Subtema",null);

Topic themeSubthemeAssociationTopic = topicMap.createTopic();

themeSubthemeAssociationTopic.createTopicName("Relacionamento” ,null);

1"

Topic associationTopic = topicMap.createTopic();
associationTopic.createTopicName("Relacionamento",null);

Topic associationRoleTopic = topicMap.createTopic();
associationRoleTopic.createTopicName("Relacionado A",null);

o
/4. Cria tépico do tema

I
o

Topic themeTopic = topicMap.createTopic();
themeTopic.createTopicName(theme,null);
themeTopic.addType(baseThemeTopic);

s
//'4. Cria associagdes tema-subtema e subtema-requisito

s

/I PARA cada subtema
for (String subtheme : subthemes)
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LOGGER.debug("Mounting  associations for  subtheme:

"+subtheme);

//
/1 4.1. tema-subtema
/!

Topic subthemeTopic = topicMap.createTopic();
subthemeTopic.createTopicName(theme+"_"
subthemeTopic.addType(themeTopic);

// Recupera requisitos associados
Collection<String> associatedRequirements
associationsMap.get(subtheme);

// Inicializa requisito
Topic requirementTopic = null;

/I PARA cada requisito
for (String requirementld : associatedRequirements)

{
LOGGER.debug("- "+requirementld);

Locator subjectldentifier
topicMap.createLocator("locator:/baseRequirement#"+requirementId.replace ALL(".txt",""));
requirementTopic

topicMapIndex.getTopicBySubjectldentifier(subjectldentifier);

Association  subthemeRequirementAssociation

topicMap.create Association();

subthemeRequirementAssociation.setType(associationTopic);

+subtheme,null);

subthemeRequirementAssociation.create AssociationRole(subthemeTopic,associationRole

Topic);
subthemeRequirementAssociation.create AssociationRole(requirementTopic,associationR
oleTopic);
}
}
o
/I'5. Adiciona o mapa a lista de saida
I
o
return topicMap;
}
catch(TMAPIException e)
{
e.printStackTrace();
return null;
}
}

public static String serialize(TopicMap topicMap)

{

// Cria stream de saida
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ByteArrayOutputStream xmlOutputStream = new Byte ArrayOutputStream();

try

{
T T
/I 1. Serializa o mapa

1

I T
XTMSerializer xtmS = new XTMSerializer();
xtmS.serialize(xmlOutputStream, topicMap);
I T
/1 2. Adiciona o mapa a lista de saida

1
I T
return xmlOutputStream.toString();

}

catch(TMAPIException e)

{
e.printStackTrace();
return null;

}

}

Agente Rastreador (tracker.java)

package requisitos.agents;

import java.util.List;
import java.util.Map;

import org.midas.as.agent.board.Board;

import org.midas.as.agent.board.Message;

import org.midas.as.agent.board.MessageListener;
import org.midas.as.agent.templates. Agent;

import org.midas.as.agent.templates.LifeCycleException;
import org.midas.as.agent.templates.ServiceException;

public class Tracker extends Agent implements MessageListener

{
@Override
protected void lifeCycle() throws LifeCycleException, InterruptedException

{

/I Se registra no BlackBoard
Board.addMessageListener("Tracker",this);

}

@Override
public void provide(String service, Map<String, Object> in, List<Object> out) throws
ServiceException

{
}

public void boardChanged(Message msg)
{

}
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Agente Validador (validator.java)

package requisitos.agents;

import java.util.List;
import java.util.Map;

import org.midas.as.agent.board.Board;

import org.midas.as.agent.board.Message;

import org.midas.as.agent.board.MessageListener;
import org.midas.as.agent.templates.Agent;

import org.midas.as.agent.templates.LifeCycleException;
import org.midas.as.agent.templates.ServiceException;

public class Validator extends Agent implements MessageListener
{
@Override
protected void lifeCycle() throws LifeCycleException, InterruptedException
{
/I Se registra no BlackBoard
Board.addMessageListener("Validator",this);

}

@Override
public void provide(String service, Map<String, Object> in, List<Object> out) throws
ServiceException

{
}

public void boardChanged(Message msg)
{

}
}

Agente Verificador (verifier.java)

package requisitos.agents;

import java.io.BufferedReader;
import java.io.BufferedWriter;
import java.io.File;

import java.io.FileWriter;

import java.io.IOException;
import java.io.InputStream;
import java.io.InputStreamReader;
import java.text.DecimalFormat;
import java.util.Collections;
import java.util.List;

import java.util. Map;

import java.util. ResourceBundle;
import java.util.Set;

import javax.mail.MessagingException;
import javax.mail.internet. AddressException;

import org.midas.as.AgentServer;

import org.midas.as.agent.board.Board;

import org.midas.as.agent.board.Message;

import org.midas.as.agent.board.MessageListener;
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import org.midas.as.agent.templates.Agent;

import org.midas.as.agent.templates.LifeCycleException;
import org.midas.as.agent.templates.ServiceException;
import org.midas.as.manager.execution.Logger;

import requisitos.business.entities.Requirement;

import requisitos.business.entities.RequirementDocument;
import requisitos.business.entities.User;

import requisitos.business.entities. VerifyValidateProccess;
import requisitos.dao.RequirementDocumentDao;

import requisitos.util. CalculateSimilarity;

import requisitos.util. ValuedAttribute;

import requisitos.web.email. Email;

public class Verifier extends Agent implements MessageListener

{
private static String className = "[VERIFIER AGENT] ";

ResourceBundle resourceBundle = ResourceBundle.getBundle("core");

@Override
protected void lifeCycle() throws LifeCycleException, InterruptedException

{

/I Se registra no BlackBoard
Board.addMessageListener("Verifier",this);

}

@Override
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public void provide(String service, Map<String, Object> in, List<Object> out) throws

ServiceException

{
}

public void boardChanged(Message msg)

{
String title = msg.getTitle();

if ( title.equals("PreVerificationStage") )
String documentName = msg.getContent();

/I Notifica os outros agentes

Logger.addEntry(className+"Running similarity tests
"+documentName,true);

try

{

calculateSimilarity(documentName);
Logger.addEntry(className+"Similarity tests
"+documentName+" completed, notifying Communicator Agent",true);

Board.writeOnBoard(1,"Communicator","SimilarityTest",documentName,this);

}

catch (Exception e)

{

on

on

Logger.addEntry(className+"Error while running similarity

tests on "+documentName,false);
e.printStackTrace();

}
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}

private void calculateSimilarity(String documentName) throws Exception
{
RequirementDocumentDao requirementDao =
(RequirementDocumentDao)AgentServer.getApplicationContext().getBean("requirementDocume
ntDao");

/I 1. Recupera o diretério do perl e do pretex
String perlPath = resourceBundle.getString("perl.path")+"\\bin";
String pretexPath = resourceBundle.getString("pretex.path");

/1 2. Limpa os diretérios docs,stembase e discover
cleanDirectories(pretexPath);
System.out.println("path pretex "+pretexPath);

/3. Cria os arquivos de requisito

RequirementDocument document =
requirementDao.getRequirementDocumentByName(documentName);

Set<Requirement> requirements = document.getRequirements();

createRequirementFiles(pretexPath,requirements);

/I'4. Invoca o processo "stem.pl"
invokeStem(pretexPath);

/1'5. Invoca o processo "report.pl"
invokeReport(pretexPath);

/1 6. Calcula as similaridades
List<ValuedAttribute> similarityList = calculateSimilarity();

// 7. Monta e envia o relatdrio
sendEmail(documentName,similarityList);

}

private void sendEmail(String documentName, List<ValuedAttribute> similarityList)

{

String report = generateReport(similarityList);

RequirementDocumentDao rdao =
(RequirementDocumentDao)AgentServer.getApplicationContext().getBean("requirementDocume
ntDao");

List<VerifyValidateProccess> vvproccessList =
rdao.getVerifyValidateProccessByDocumentName(documentName);

VerifyValidateProccess vvproccess = vvproccessList.get(vvproccessList.size()-
D;

Set<User> users = vvproccess.getUsers();

for (User user : users)
{
try
{
Email EnviaEmail(user.getEmail(), "Rq.NET - Relatério de
Requisitos Similares em "+vvproccess.getRequirementDocument().getName(),
"Caro(a)
"+user.getUsername()+",\n\n" +
"Os testes de similaridade
em "+vvproccess.getRequirementDocument().getName()+" foram concluidos.\n\n"+
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"O sistema encontrou

"+similarityList.size()+" pares de requisitos similares, listados abaixo, do par mais "+

"similar, para o menos

similar: \n\n"+ report);

}

}

catch (AddressException e) {
// TODO Auto-generated catch block
e.printStackTrace();

} catch (MessagingException e) {
// TODO Auto-generated catch block
e.printStackTrace();

} catch (Exception e) {
// TODO Auto-generated catch block
e.printStackTrace();

private String generateReport(List<ValuedAttribute> similarityList)

{

}

System.out.println(className+" Gerando Relatério");

DecimalFormat formatter = new DecimalFormat("0.00");

String report ="";
report += "Similaridade\tRequisitos\n";

Collections.sort(similarityList);
Collections.reverse(similarityList);

for (ValuedAttribute<String> va : similarityList)

{
Double factor = va.getAttributeValue();

String reqs = va.getAttribute();

report += formatter.format(factor)+"\t\t"+reqs+"\n";

}

return report;

private List<ValuedAttribute> calculateSimilarity()

{

}

System.out.println(className+" Calculando Similaridades");
return new CalculateSimilarity().calculateSimilarity();

private void invokeReport(String pretexPath) throws IOException,InterruptedException

{

System.out.println(className+" Rodando report.pl");

//Roda "report.pl"
Runtime runtime = Runtime.getRuntime();
Process proc = runtime.exec("cmd.exe /c report.bat C:\\Perl\\bin\\ 2> nul: 1>

nul:",new String[]{ },new File(pretexPath));

InputStream inputstream = proc.getInputStream();
InputStreamReader inputstreamreader = new InputStreamReader(inputstream);


DBD
PUC-Rio - Certificação Digital Nº 0210680/CA


PUC-RiIo - Certificacéo Digital N° 0210680/CA

1"

}

202

BufferedReader bufferedreader = new BufferedReader(inputstreamreader);
String line;

while ((line = bufferedreader.readLine()) != null)
{

}

System.out.println(line);

proc.waitFor();

private void invokeStem(String pretexPath) throws IOException,InterruptedException

{

System.out.println(className+" Rodando stem.pl");

// Roda "stem.pl"
Runtime runtime = Runtime.getRuntime();
Process proc = runtime.exec("cmd.exe /c stem.bat C:\\Perl\\bin\\ 2> nul: 1>

nul:",new String[]{ },new File(pretexPath));

/"

}

InputStream inputstream = proc.getlnputStream();
InputStreamReader inputstreamreader = new InputStreamReader(inputstream);
BufferedReader bufferedreader = new BufferedReader(inputstreamreader);

String line;

while ((line = bufferedreader.readLine()) != null)
{

}

System.out.println(line);

proc.waitFor();

private void createRequirementFiles(String pretexPath,Set<Requirement> requirements)
throws IOException

{

System.out.println(className+" Criando arquivos de requisitos");

for (Requirement requirement : requirements)

{

File reqFile = new

File(pretexPath+"//docs//"+requirement.getCode()+".txt");

BufferedWriter writer = new BufferedWriter(new FileWriter(reqFile));

writer.append(requirement.getCode()+"

"+requirement.getTitle()+"\n"+requirement.getText());

}

writer.close();

}

private void cleanDirectories(String pretexPath)

{

System.out.println(className+" Limpando Diretdrios");

File docsDir = new File(pretexPath+"//docs");
File[] docsFiles = docsDir.listFiles();

for (File file : docsFiles)
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{
}

file.delete();
File stembaseDir = new File(pretexPath+"//stembase");
File[] stembaseFiles = docsDir.listFiles();

for (File file : docsFiles)
{

}

file.delete();

File discoverDir = new File(pretexPath+"//discover");

File[] discoverFiles = docsDir.listFiles();
System.out.println(className+"discoverDir "+discoverDir);
for (File file : docsFiles)

{
}

file.delete();
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N

a a abaixo acaso acerca
acima acola acold ademais adentro
adiante afinal afora agora agorinha
ai af ainda alem além
algo alguem alguém algum alguma
algumas alguns ali alias alids
amiude amiude ante antes ao
aonde a0s apenas apesar apos
apds apud aquela aquela aquelas
aquelas aquele aquele aqueles aqueles
aqui aquilo aquilo as as

assim ate até atras atrds
atraves através basicamente bastante bastantes
bem bom ca cd cada
cade cadé cadern caso cem
certa certamente certas certeiramente certo
certos chez cinco cinquenta com
comigo como comumente conforme confronte
CONOSCco conquanto consequentemente | conseqiientemente | consigo
consoante contanto contigo contra contudo
CONnvosco cuja cujas cujo cujos

da dai dai dali dantes
daquela daquelas daquele daqueles daqui
daquilo das de debaixo defronte
dela delas dele deles demais
dentre dentro depois desde dessa
dessas desse desses desta destas
deste destes detras detrds deveras
dez dezenove dezesseis dezessete dezoito
diante disso disto diversos do

dois donde doravante dos doze
duas dum duma dumas duns
durante duzentos e é eis

ela elas ele eles em
embaixo embora enfim enquanto entanto
entao entdo entre entretanto essa
essas esse esses esta estas
este estes eu exatamente exceto
exceto felizmente fora frequentemente freqiientemente
gracas hoje ibidem idem in
inclusive inda infelizmente inicialmente iSSO

isto ja ja jamais la

14 largamente lha lhas lhe

lhes lho lhos logo mais
mal malgrado mas me mediante
melhor menos meramente mesma mesmas
mesmo mesmos meu meus mil
milhao mim minha minhas mui
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muita muitas muitissimo muitissimo muito
muitos mutuamente na nada nadinha
nalgum nalguma nalgumas nalguns nao

nao naquela naquelas naquele naqueles
naquilo nas nela nelas nele

neles nem nenhum nenhuma nessa
nessas nesse nesses nesta nestas
neste nestes ninguem ninguém nisso
nisto no nos nds nossa
nossas nosso n0ssos noutra noutras
noutro noutros novamente nove novecentos
noventa num numa numas nunca
nunquinha nuns 0 oitenta oito
oitocentos onde ontem onze ora

0s ou outra outras outrem
outro outrora outros outrossim para

pela pelas pelo pelos per
perante pero pois por porem
porém porquanto porque porqué portanto
porventura possivelmente posteriormente posto pouca
poucas pouco poucos pra praquela
praquelas praquele praqueles praquilo pras
praticamente prela prelas prele preles
preste prestes previamente primeiramente principalmente
priori pro pré pronto propria
prépria proprias proprias proprio proprio
proprios proprios pros pros proximo
proximo quais quaisquer qual qualquer
quando quanta quantas quanto quantos
quao qudo quarenta quase quatorze
quatro quatrocentos que qué quem
quer quiga quiga quinhentos quinze
raramente realmente recentemente salvante salvo

se segundo seguramente seis seiscentos
seja sem sempre senao sendo
sequer sessenta sete setecentos setenta
seu seus sim simplesmente SO

sO sob sobre sobremaneira sobremodo
sobretudo somente sua suas tais

tal talvez tambem também tampouco
tanta tantas tanto tantos tao

tao tao-so tao-s6 tao-somente tdo-somente
te teu teus ti tirante
toda todas todavia todo todos

tras trds tres treze trezentos
trilhao trinta tu tua tuas

tudo um um uma umas

uns varias vérias varios varios
versus vezes via vice-versa vinte
visto voce vocé voces voceés

VOs vOs vossa VOSSOS vulgo
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