Estudo e Desenvolvimento de novas funcionalidades do
Java Pathfinder

Este trabalho faz parte de um projeto maior da area de Testes e
Validacdo. Para aproveitarmos todas funcionalidades disponiveis no Java
PathfinderX, necessitamos opera-lo em linha com outros software:

Java PathfinderX

Ferramenta responsavel pela analise dos dados
gerados

OcongraX

B Java Pathfinder

BQ Java Pathfinder € um verificador de modelo desenvolvido no centro
de pesquisas da NASA. Verifica um programa alvo, em Java, de todas
as maneiras possiveis para checar se este viola alguma
propriedade(ocorréncia de deadlock, existéncia de excegbes nao
tratadas, etc.);

B Fntrada: Programa em Java,
® Saida: Resultados na Tela.

= Java PathfinderX

Além de manter as funcionalidades do Java Pathfinder, o Java
PathfinderX apresenta novas funcionalidades:
* Geracao de arquivos com todas instrucdes executadas;
* Leitura do arquivo XML da OcongraX;
* Geracao dos arquivos XML que contém os pares de definicao e uso
cobertos e nao cobertos pelo Java PathfinderX.

* Entrada: Programa em Java + Arquivo XML gerado pela OcongraX;
* Saida: Resultados na Tela + Arquivos com instrucoes executadas +
Arquivos XML com os pares definicao-uso cobertos e nao cobertos.

® Programa em Java:

public class DeadlockException {
static Lock lockl:

static Lock lockZ:
static int state;

class Procezsi extends Thread |
public yoid run() {
DeadlockException, statett;
try {
DeadlockException, gerafxception|);

t catch(Exception e] {
gynchronized (DeadlockException.lockZ) |

synchronized (DeadlockException.lockl) |

DeadlockException, statet+;
1

public static void main(3tring(] args)
lockl = new Lock();
lockZ = mew Lokl
Processl pl = new Processl();
Processi pi = new Processi():

pl.starti): }
| p2.starti); \ finally {

synchronized (DeadlockException.lockl) |
gynchronized (DeadlockException.locks] |

DeadlockException, statet+;
1

public static void geraException() throws Exception{
int valor = (int) (Math.randem()*10);

if (valorszi == 0]
throw new Exceptionf):;

} )

class Proce3sl extends Thread |
public yoid run() {
DeadlockException, statet+t;
synchronized (DeadlockException.lockZ) {
synchronized (DeadlockException.lockl) |

DeadlockException, statett:

class Lock |
}

'
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B Arquivo da OcongraX(somente para Java PathfinderX):

LAaml version="1.0" encoding="130-0459-1"7>
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B Arquivo(s) com todas instrucoes executadas(somente para Java
PathfinderX):

celementa>
<ohject> <ohject: <exceptions
<clasanamesnamel</ classnames <¢ lazshame-named </ ¢ lassname <o lazanamernawes</ o laganame
<namertested/ names <namertesteS</ name <namertested/ names
<pair> <pair> <pair> B
<def>23</def> <defr24</def> <defr24</def>
suzer24</user <uzex2i</user {E;E}ggqfagg}
</pair> </pair> </pair>
<pair> <pair> <pair>
<def>25¢/def> <defr26</defr ¢def>26</def>
uzerdto/user <ugerZidfuser {EEE}gs{gEEE}
</pair> </pair> </pair>
<pair: <pairx <pair:
<def>23</def> <def>100</ def> <def>100</ def>
<uzer100</ usex> <uze>989</ uze> {E;E}gg{fﬁggg
</pair> </pair> </pair>
<defr1</def> </ohiect> </exception>
“user2</user <exception: 'elements:
</ohiects <;lassname-named</ classname>
<object> <name-tested</ namer
<clagsnamesnamel</ classname> “pairs
<namertestel </ names <def>23</def>
<pair: <user24</usex
<defr24</def> </pair>
<user23i</user <pair:
</pair <def>25</def>
<pair: <use>26</usex
<def>26</def> </pairr
“uzer25</user <pairs
</ pairs> <def>99</def>
<pairr <usex100</uze>
<def>100</def> </pair>
<uzer99</uses </exceptions
</pairy
</ohiects

B Resultados na Tela:

JavaPathfinder wd4.1 - (2} 1999-2007 RIACS/MNAZSL Amwes Research Center

application: C:'\Documwents and Settingsh Kiko' Meus
documentos’ tooh projetot TestesJPFY sech DeadlockExcention, java

- - ============= Eearch m: I:'B."“ll.'“":'?

thread index=1, name=Threacd-

0,status=ELOCKED, this=Process18Z23, priority=5, lockCount=0
owned locks:LockizZ1s
blocked on: LockBEZ18

call stack:
at Processl.runilDeadlockException, java:is)

thread index=:, name=Threacd-
1,status=BELOCKED, this=Process2@245, priority=5, lockCount=0
owned locks:Lock{Z15
blocked on: LockBRzZ19
call atack:
at Processi.runiDeadlockException, java:sl)

error #1: gov. naga,. Jpf. jvin.NotDeadlockedProperty "deadlock encountered: thread
inde..."™

15 DeadlockException, State++; aa DeadlockException,state++;

14 gynchronized (DeadlockException. lockZ) | 23 DeadlockException.gerakxceptioni):

17 gynchronized (DeadlockException. lockl) { 24 int walor = (int) (Math.random()*10]);

15 DeadlockException, State++; 25 ifiwvalorze == 0)

19 gynchronized (DeadlockException. lockl) { Z6 '

20 gynchronized (DeadlockException. lockzZ) | 27 DeadlockException.geraException();

21 i 28 1

3a DeadlockException, State++; 29  finally {

39 gynchronized (DeadlockException. lockl) { 30 gynchronized (DeadlockException. lockl) |
40 gynchronized (DeadlockException. lockZ) | chi gynchronized (DeadlockException. lockZ) |
41 ' o DeadlockException, state++;

o3 DeadlockException, State++; 33 gynchronized (DeadlockException. lockZ) |
59 gynchronized (DeadlockException. lockl) { 34 gynchronized (DeadlockException. lockl) |
] gynchronized (DeadlockException. lockZ) | 35 '

Bl i 36 1

80 DeadlockException, State++; 37 DeadlockException,state++;

gl gynchronized (DeadlockException. lockl) { 42 DeadlockException,state++;

ge gynchronized (DeadlockException. lockZ) | 43 DeadlockException.gerakxceptioni):

g3 ' 44 int walor = (int) (Math.random()*10]);

102 DeadlockException, State++; 45 ifiwvalorze == 0)

103 gynchronized (DeadlockException. lockl) {46 '

B Arquivo XML com os pares cobertos(somente para Java
PathfinderX):

oxml vers3ion="1.0" encoding="130-gd59-1"7%x

felementar

<ohiect>
<rlassname >name 1</ = lassname >

<neme>teste</ names

<pairr
<def>23</def>
<uzerzd</user

“/pair>

<pairs
<defr25</def>
<uzerit</user

</vairs

</objects

<ohject>
<plagshame>hame </ ¢ lagsnane >

<name>testel</ name>

<pairr
<def>24</def>
<userii</user

“/pairx

<pairr
<defr2e</defs
<useri5</uses

</ pair:

</obhjects

<ohjectx
<rlasshamerhamed </ ¢ lagshame s

<namertestesd/ name:

<pairx
<defr24</def>
<userii</uses

</pair>

“pairs
<defrif</def>
<useri5</usex

</pairs

</obiect>

<EXCEpLion:
< lassnane >nawed</ ¢ lassname >

<namertestel </ name:

<pairx
<defr23</def>
<u3erzd</uzes

</pair>

<pairs
<defri5</def>
<u3erih</uses

</pairx

</exception>

<EXCEpPLion
<elagshame>hame5</ o lagshane >

<name>tested</ name>

<pairr
<defr24</def>
<userii</user

“/pairx

<pairs
<defr2e</defs
<useri5</uses

</exceprion>
felementss

® Arquivo XML com os pares nao cobertos(somente para Java
PathfinderX):

«Arml wersion="1.0" encoding="1s0-oo59-1"7:

felementsx

<ohject>
<rlassnames>name 1</ ¢ lagsnatme >

<namerteste</ names>

<pairs
<def>23</def>
<user100</use>

</pair>

</ohijects>
<objectx

< lassnamernames </ ¢ lassname >

<pairr
<def>100</def>
<U3er99</ uger
</pair>
</ohiects

Agora

<ohjects
<o lagsname>names </ ¢ lassname >

<nsmertesteS</ names
<pairs
<def>100</def>
<use>99</ uses
</pair>
</ohiect>

<exceptions
<z lasgnanme >named</ clagsname >

<pairr
<def>99</def>
<user100</ user
</pairr
</exception>

<gxceptions
< lasgnane >name5</ ¢ lassnane

<namertested</ name>
<pairs
<def>100</det:
<user99</uses
</pair>

</exceptions
‘elementas

podemos testar somente os pares nao cobertos pelo Java

PathfinderX, evitando testar todos os pares contidos no arquivo gerado
pela OcongraX. Além disso, podemos rastrear a execugdo do programa
atraves da analise dos arquivos com todas instrugcbes executadas.



