
Universo Acadêmico, Taquara, v. 6, n. 1, jan./dez. 2013. |   227

 !"#$%&'()%&%(*'&%+,!(%-#!.%#/0%1%(1'(2%3!3
de teste funcionais

utilizando diagramas de sequência em UML

Fernanda Ressler Feiten !"!#$%&'()'*!+))()!,*$-($%!.*!/%)'(0-&1*2

Resumo

 !"#$%&!"'#()(*+"!&! ,-*./&*"0(*+&!(!#()-1+"2&)!&3$2&)!.&0!&!2()(*4&14/0(*+&!2&!
 !"#$%&!56785679()$*%:!;-(!'(#0/+(! "! %(#"<=&!2(! .")&)!2(! +()+(!2(! ,&#0"!"-+&-

0"$>"2"!-$1/>"*2&!2/"%#"0")!2(!)(;-?*./"!(0!567!.#/"2&)!2-#"*+(!"!()'(./@."<=&!
2&!)/)+(0"A!B&0!/))&:!'#&31(0")!2(.&##(*+()!2(!0C!/*+(#'#(+"<=&!2"!()'(./@."<=&:!2"!
&0/))=&!2(!2"2&)!."-)"2&)!2(4/2&!D!.#/"<=&!0"*-"1!2&)!+()+()!)(#=&!(4/+"2&):!"1E0!2(!
#(2->/#!&!+(0'&!2&!./.1&!2(!+()+()!(!'(#0/$#!;-(!())(!)(F"!/*/./"2&!F-*+"0(*+(!"&!./.1&!
/*/./"1!2(!2()(*4&14/0(*+&!2&!)/)+(0"A! )!.")&)!2(!+()+(!%(#"2&)!'(1&!56785679()$*%!
'&2(0!)(#!-$1/>"2&)!(0!,(##"0(*+")!2(!"-+&0"<=&!2(!+()+():!"))/0!.&0&!3")(!'"#"!"!
execução dos testes de forma manual pelo testador. 

2%3%4$%)5'6%4-7!Casos de teste. Teste baseado em modelos. MDA. UML. ATL.

Abstract

'() *$%+,-&*.%& &/0 * 0(&*!.&%$+!/*$/1* 0(&* %& 2-0 *!30$)/&1* 4%!5*0(&*1&6&-!.5&/0*!4*

789:789*'& +/;<*$* !"#$%&*0($0*$--!# *$20!5$0&1*;&/&%$+!/*!4*0& 0*,$ & *#)0(*789*

 &=2&/,&* 1)$;%$5 * 0($0* $%&* ,%&$0&1* $,,!%1)/;* 0!*  > 0&5* %&=2)%&5&/0*  .&,)?,$+!/ @*

'(2 <*.%!3-&5 *%&-$0&1*0!*5) )/0&%.%&0&1* .&,)?,$+!/*$/1*!5)  )!/*!4*1$0$*,$2 &1*3>*

5$/2$-* 0& 0*,$ & *#)--*3&*$6!)1&1@* A/*$11)+!/<* 0(&%&*#)--*3&*$*+5&*,>,-&* %&12,+!/* )/*

 !"#$%&*0& +/;*0($0*/!#*#)--*3&*)/)+$0&1*)/*0(&*?% 0* 0$;&*!4*$* > 0&5*1&6&-!.5&/0*-)4&*

,>,-&@*'& 0*,$ & *;&/&%$0&1*3>*789:789*'& +/;*,$/*3&*$..-)&1*0!*0& 0*$20!5$+!/*0!!- *

$/1* &%6&*$ *$*3$ &*4!%*0& 0&% *)/*5$/2$-*0& +/;@
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G!H#"2-"2"!(0!I/)+(0")!2(!J*,&#0"<=&!'(1")!K".-12"2()!J*+(%#"2")!2(!9";-"#"!L!K".."+!L!9";-"#"MNIA!,(#*"*2"#,O,".."+A3#
8!P#&,())&#!2")!K".-12"2()!J*+(%#"2")!2(!9";-"#"!L!K".."+!L!9";-"#"MNIA! #/(*+"2&#!2&!+#"3"1Q&A!
!!"))/)O,".."+A3#!L!QR'SMM1"R()A.*';A3#MT8UTVTWGGXGUUVXX
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 !8&1$*.9:;*

P"#"!P#())0"*!Y8UUZ[:!+()+(!2(! !"#$%&!'&2(!)(#!2().#/+&!.&0&!-0!.&*F-*+&!2(!
"$4/2"2()!4&1+"2")!'"#"!"!4(#/@."<=&!(!4"1/2"<=&!2(!-0! !"#$%&:!'&2(*2&!())")!)(#!
'1"*(F"2")!"*+(./'"2"0(*+(!(!.&*2->/2")!2(!,&#0"!)/)+(0C$."A!

\(!".&#2&!.&0!P(##]!Y8UUZ[:!.&0!&)!.")&)!2(!+()+(!)(*2&!.#/"2&)!*&!/*^./&!2&!./-
.1&!2(!2()(*4&14/0(*+&:!E!'&))^4(1!%"#"*$#!-0"!4(#)=&!2&!)/)+(0"!(0!2()(*4&14/0(*+&!
'"#"!"4"1/"<=&!2&!.1/(*+(!0"/)!.(2&:!"*+()!2())(!()+"#!.&0'1(+&A

_! /0'&#+`*./"!2"! %(#"<=&!"-+&0"$>"2"!2&)! .")&)!2(! +()+(! E! "'#()(*+"2"!(0!
7/*21"#:!a/*2/).Q:!a(%(*(#!Y8UGU[:!&)!;-"/)!"@#0"0!;-(!"1%-0")!"$4/2"2()!#("1/>"2")!
0"*-"10(*+(:!.&0&!"!'#&F(<=&!2&)!.")&)!2(!+()+(:!"!)(1(<=&!2&)!2"2&)!(!"!"4"1/"<=&!
2&)!+()+():!(b/%(0!(!.&*)&0(0!-0"!;-"*$2"2(!)/%*/@."$4"!2(!+(0'&A!c))")!"$4/2"-

2()!'&2(#/"0!)(#!(,(+-"2")!2(!,&#0"!"-+&0"$>"2":!%"#"*$*2&!-0"!0(1Q&#!;-"1/2"2(:!
'&/)!(4/+"#/"0!(##&)!."-)"2&)!'(1&!+()+"2&#:!"1E0!2(!'&))/3/1/+"#(0!;-(!&)!+()+()!)(F"0!
#("1/>"2&)!.&0!0"/&#!,#(;-?*./"!(!.&0!0"/&#!"*+(.(2?*./"A

B&0!&!&3F($4&!2(!(4/+"#!(##&)!."-)"2&)!2-#"*+(!"!.#/"<=&!2&)!+()+():!,&/!2()(*-

4&14/2&!-0!)/)+(0"!."'">!2(!%(#"#!&)!.")&)!2(!+()+(!2(!,&#0"!"-+&0"$>"2"!;-(!,">!-)&!
2&)!2/"%#"0")!2(!)(;-?*./"!(0!567!.#/"2&)!2-#"*+(!"!()'(./@."<=&!2&!)/)+(0"A!P"#"!
/))&:!,&#"0!-$1/>"2&)!.&*.(/+&)!2(!+()+()!3")("2&)!*"!()'(./@."<=&!'"#"!&!2()(*4&14/-
mento do  !"#$%&. 

_1E0!2/))&:!"!,(##"0(*+"!2(!%(#"<=&!2(!.")&)!2(!+()+(!,-*./&*"/)!56785679()-
$*%!4/)"!'(#0/$#!;-(!&)!+()+()!)(F"0!.#/"2&)!&!0"/)!.(2&!'&))^4(1:!)(0!"!*(.())/2"2(!
2"!()'(#"!2(!-0"!(*+#(%"!,-*./&*"1!2&!)/)+(0":!(4/+"*2&!(##&)!."-)"2&)!'&#!-0"!0C!
/*+(#'#(+"<=&!2"!()'(./@."<=&A

Como os testes funcionais são voltados para a validação das funcionalidades do 

)/)+(0":!"!'#&'&)+"!2&!56785679()$*%!E!,">(#!-)&!2")!0(*)"%(*)!+#&."2")!(*+#(!&!
"+&#!Y-)-C#/&[!(!&!)/)+(0"!'"#"!"!.#/"<=&!2&)!+()+()A

 !"#$%&!"'#()(*+":!*"!)(<=&!8:!&!#(,(#(*./"1!+(d#/.&!(:!*"!)(<=&!V:!"!0(+&2&1&%/"!
"2&+"2"A!e"!)(<=&!T:!)=&!"'#()(*+"2&)!(b'(#/0(*+&)!;-(!,&#"0!#("1/>"2&)!(!&)!#()-1+"-

2&)!&3$2&)!"!'"#$#!2())()A!e"!)(<=&!f:!)=&!"'#()(*+"2")!")!.&*.1-)g()A

2 Referencial teórico 

8AG!9()+(!2(! !"#$%&

 !+()+(!E!.&*)/2(#"2&!-0!(1(0(*+&!/0'&#+"*+(!'"#"!"!%"#"*$"!2(!;-"1/2"2(!2(!
um  !"#$%&:!'&/)!E!#('#()(*+"2&!.&0&!-0"!#(4/)=&!@*"1!2(!+&2&!&!'#&.())&!2(!2(-

)(*4&14/0(*+&!2&!)/)+(0":!(*%1&3"*2&!"!()'(./@."<=&:!&!'#&F(+&!(!"!"+E!"!%(#"<=&!2&!
.d2/%&!YPNcII6_e:!8UUZ[A!

O teste de  !"#$%&:!'"#"!N/&)!(!6&#(/#"!K/1Q&!Y8UUZ[:!E!2(@*/2&!.&0&!-0!'#&-

cesso no qual o comportamento do  !"#$%&!E!"4"1/"2&!2(!".&#2&!.&0!&!;-(!,&/!()'(-

./@."2&:!"1E0!2(!.&*)/2(#"#!"!(b(.-<=&!2&)!+()+()!.&0&!-0!$'&!2(!4"1/2"<=&!'"#"!&!
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 !"#$%&A!h-#*)+(/*!Y8UU8[!.&0'1(0(*+"!"!4/)=&!2(!+()+()!2(! !"#$%& de Rios e Moreira 

K/1Q&!Y8UUZ[:!.&*)/2(#"*2&!;-(!())(!'#&.())&!2(4(!)(#!-$1/>"2&!'"#"!#(4(1"#!2(,(/+&)!*&!
 !"#$%&!(!+"03E0!%"#"*$#!;-(!+(*Q"!)/2&!"1."*<"2&!-0!2(+(#0/*"2&!*^4(1!2(!;-"1/2"2(A

 )!+()+()!+?0!.&0&!&3F($4&!(*.&*+#"#!,"1Q")!"*+()!2(!&!)/)+(0"!)(#!(*+#(%-(!
"&!.1/(*+(:!-0"!4(>!;-(:!;-"*+&!0"/)!+"#2(!())")!,"1Q")!)=&!(*.&*+#"2"):!0"/)!."#&!E!&!
.-)+&!'"#"!"!.&##(<=&!2())")!YNJ Ii!6 NcJN_!KJ7j :!8UUZ[A!

9()+()!,-*./&*"/)!'(#+(*.(0!D!"3&#2"%(0!."/b"L'#(+"!YE-$,FB3!G[:!'&/)!)=&!'1"-

*(F"2&)!-$1/>"*2&!"!()'(./@."<=&!(!*=&!&!.d2/%&!2&!)/)+(0"!YNJ Ii!6 NcJN_!KJ7j :!
8UUZ[A!c))()!+?0!.&0&!&3F($4&!4(#/@."#!")!,-*./&*"1/2"2()!2"!"'1/."<=&:!)(0!)(!'#(&.--

'"#!.&0!"!1d%/."!(!0E+&2&)!-$1/>"2&)!*&!)/)+(0"!(0!+()+()!YNJ Ii!6 NcJN_!KJ7j :!8UUZ[A
c))(!$'&!2(!+()+(!E!-$1/>"2&!'"#"!%"#"*$#!;-(!&!.&0'&#+"0(*+&!2&!)/)+(0"!()-

+(F"!2(!".&#2&!.&0!"!()'(./@."<=&!2(!#(;-/)/+&):!(!&!,&.&!2())(!E!*")!(*+#"2")!(!)"^2")!
"2(;-"2")!'"#"!."2"!,-*<=&:!-0"!4(>!;-(!+&2")!")!,-*./&*"1/2"2()!2&!)/)+(0"!2(4(0!
)(#!+()+"2")!Yh5NeI9cJe:!8UU8[A

B")&)!2(!+()+(!.&*)/)+(0!(0!.&*F-*+&)!2(!+()+()!"!)(#(0!(b(.-+"2&):!;-(!4/)"0!
D!%"#"*$"!2(!-0"!0"/&#!'#&3"3/1/2"2(!*"!2(+(.<=&!2(!(##&)!*&!)/)+(0"!"!)(#!+()+"2&!
YPNcII6_e:!8UUZ[A!B&*,&#0(!2().#(4(!P(##]!Y8UUZ[:!-0!.")&!2(!+()+(!E!2(@*/2&!'&#!
-0!.&*F-*+&!2(!(*+#"2")!2(! +()+(:! .&*2/<g()!2(!(b(.-<=&!(!&)! #()-1+"2&)!()'(#"2&)!
'"#"!"$*%/#!-0!&3F($4&!2(!-0!+()+(!(0!'"#$.-1"#A

9()+(!3")("2&!(0!0&2(1&!.&*)/)+(!(0!-0!+()+(!%(#"2&!"!'"#$#!2(!0&2(1&!;-(!
descreve o comportamento esperado para o  !"#$%&!&-!'"#+(!2(1(:!-$1/>"*2&!'"#"!+"*-

+&!.&0&!#(,(#?*./"!&!0E+&2&!2(!+()+(!."/b"!'#(+"!Yk_Blm!&0*$-@:!8UUW[A!_/*2"!.&*,&#0(!&)!
"-+&#()!Y8UUW[:!())"!'#C$."!E!-$1/>"2"!'"#"!"!%(#"<=&!"-+&0C$."!2(!.")&)!2(!+()+(:!(0!
;-(!E!-$1/>"2&!-0!0&2(1&!,&#0"1!(!,-*./&*"1!2&!)/)+(0"!(0!+()+()!YI59V[A!

\(!".&#2&!.&0!N(>"!(!7"*2(!Y8UGU[:!+()+(!3")("2&!(0!0&2(1&!'&2(!)(#!2().#/+&!
.&0&!-0"!+E.*/."!2(!+()+(:!2"!;-"1!E!'&))^4(1:!"!'"#$#!2(!#(;-/)/+&)!(!2(!0&2(1&)!.&0-

'&#+"0(*+"/)!2&!)/)+(0":!%(#"#!2(!,&#0"!"-+&0C$."!.")&)!2(!+()+(A!
B&0&!&!+()+(!3")("2&!(0!0&2(1&!E!%(#"2&!"!'"#$#!2"!()'(./@."<=&!2&!)/)+(0":!

E!'&))^4(1!/*/./"#!&!'#&.())&!2(!+()+()!1&%&!"'d)!&)!#(;-/)/+&)!()+"#(0!2(@*/2&):!)(0!"!
*(.())/2"2(!2(!()'(#"!2&!+E#0/*&!2&!'#&.())&!2(!2()(*4&14/0(*+&A!_1E0!2/))&:!&-+#&!
3(*(n./&!"2;-/#/2&!.&0!&!+()+(!3")("2&!(0!0&2(1&)!E!"!#(2-<=&!2&!.-)+&!'"#"!"!%(#"-

<=&!2&)!+()+():!FC!;-(!.&0!&!-)&!2())"!+E.*/."!)(!"2;-/#(!-0"!#(2-<=&!2(!+(0'&!%")+&!
.&0!"!.#/"<=&!2())()!2-#"*+(!&!./.1&!2(!+()+(!YNco_i!7_e\c:!8UGU[A

8A8!567!Y7/)?&1*8!1&-)/;*9$/;2$;&[

B&*,&#0(!2().#/+&!(0!_1Q/#!Y8UU8[:!"!567!E!-0"!1/*%-"%(0!'"#"!"!()'(./@."<=&:!
4/)-"1/>"<=&:!.&*)+#-<=&!(!2&.-0(*+"<=&!2(!"#+(,"+&)!2&!'#&.())&!2(!-0!)/)+(0"A!c))"!
.&*)/)+(!(0!-0!'"2#=&!'"#"!"!.#/"<=&!2(!0&2(1&):!)(*2&!p(b^4(1!(! /*2('(*2(*+(!2(!
1/*%-"%(*)!2(!'#&%#"0"<=&!YPce\cN:!8UU8i!7J6_:!8UGG[A!

_!567!,&/!.#/"2"!.&0&!-0!'"2#=&!2(!*&+"<g()!%#C@.")!'(1"! 6HT!(0!GXXq!(!

V SUT: H> 0&5*2/1&%*0& 0@
T OMG: I3J&,0*8$/$;&5&/0*K%!2.@
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+(0!)/2&!-$1/>"2"!"+E!Q&F(:!(*.&*+#"*2&L)(:!"+-"10(*+(:!*"!)(%-*2"!4(#)=&!Y7_N6_e:!
8UUG[A

c))"!E!.&0'&)+"!'&#!2/"%#"0"):!;-(!2().#(4(0!&!)/)+(0"!"+#"4E)!2(!0&2(1&):!
)(*2&!-$1/>"2"!'"#"!'#&F(+"#!)/)+(0")!&#/(*+"2&)!"!&3F(+&)A!c))()!0&2(1&)!)=&!,&#0"-

2&)!'&#!-0!.&*F-*+&!2(! /2(/")!;-(! /*.1-(0! /*,&#0"<g()!*(.())C#/")!'"#"!&!(*+(*2/-
0(*+&!(!(1/0/*"0!;-"1;-(#!$'&!2(!/*,&#0"<=&!/##(1(4"*+(!&-!;-(!'&))"!4/#!"!2/@.-1+"#!
&!(*+(*2/0(*+&!)&3#(!&!)/)+(0"!Y_7jJN:!8UU8[A

8AV!r6J!YL89*8&0$1$0$*A/0&%,($/;&[

I(%-*2&!H#&)(:!\&*(]! (! h#&2)s]! Y8UU8[:! r6J! E! -0!'"2#=&! 2"! 6H!-$1/>"2&!
pela MDA (8!1&-*C%)6&/*D%,()0&,02%&[:!;-(!'(#0/+(!%(#"#!-0"!#('#()(*+"<=&!(0!r67!
(MG0&/ )3-&*8$%F2.*9$/;2$;&[!'"#"!0&2(1&)!567:!+&#*"*2&!"!.#/"<=&!2(!0&2(1&)!(0!
567!0"/)!'#C$."!(!(4/+"*2&!(##&)!"&!,">(#!/))&!0"*-"10(*+(A! -!)(F":!&!r6J!()'(./@."!
.&0&!2(4(0!)(#!.#/"2&)!&)!();-(0")!2(!r67!'"#$*2&!2(!0&2(1&):!)(*2&!-$1/>"2&!'"#"!
0"'("#!0&2(1&)!567!2(*+#&!2(!-0!r67!YPce\cN:!8UU8[A!

 !r6J! +(0!.&0&!@*"1/2"2(!'(#0/$#!-0"! +#&."!2(!2"2&)! )&3#(!0&2(1&)!567!
(*+#(!,(##"0(*+")!2(!0&2(1"%(*)!2/,(#(*+():!%"#"*$*2&:!"))/0:!-0"!0"/&#!.&0'"$3/1/-
2"2(!(*+#(!'1"+",&#0")!(!1/*%-"%(*)!2/)$*+")!YP_cI:!8UUX[A!

Alguns  !"#$%&  para geração de diagramas UML possuem suas próprias DTDf. 

B&0!/))&:!"&!(b'&#+"#!())()!0&2(1&)!'"#"!&!,&#0"+&!r6J:!())()!)=&!.#/"2&)!.&0!3")(!*"!
\9\!2"!,(##"0(*+"!(0!-)&!YPce\cN:!8UU8[A

8AT!6\_!Y8!1&-*C%)6&/*D%,()0&,02%&[

6\_:!"#;-/+(+-#"!&#/(*+"2"!'&#!0&2(1&):!.&*)/)+(!(0!-0! 4%$5&#!%F!2(@*/2&!
'(1"! 6H!(0!8UUG!'"#"!&!2()(*4&14/0(*+&!2(! !"#$%&:!*&!;-"1!0&2(1&)!)=&!,-*2"-

0(*+"/)!'"#"!())(!'#&.())&:!+&#*"*2&!&!2()(*4&14/0(*+&!2/#/%/2&!'(1"!0&2(1"%(0!2&!
)/)+(0"!Yl7cPPci!a_N6cNi!h_I9:!8UUV[A!_&!.&*+#C#/&!2(!&-+#&)! 4%$5&#!%F :!.&0&!&!
CORBA (N!55!/*I3J&,0*O&=2& 0*E%!F&%*D%,()0&,02%&[:!"!6\_!*=&!E!,(/+&!'"#"! /0'1(-

0(*+"<=&!2(!)/)+(0")!2/)+#/3-^2&):!0")!'"#"!-0"!"3&#2"%(0!2(!2()(*4&14/0(*+&!2(!
 !"#$%&!.&0!&!-)&!2(!0&2(1&)!Y 6H:!8UUV[A

_!6\_!,">!-)&!2(!1/*%-"%(*)!2(!0&2(1"%(0!3")("2")!(0!'"2#g()!.&0&!1/*%-"-

%(0!2(!2()(*4&14/0(*+&!,&#0"1:!")!;-"/)!)=&!2/,(#(*+()!2")!1/*%-"%(*)!+#"2/./&*"/):!FC!
;-(!)(!&3+E0!-0"!0(1Q&#"!*"!'#&2-$4/2"2(:!;-"1/2"2(!(!*"!'(#)'(.$4"!2(!1&*%(4/2"-

2(!YKN_elc7:!8UUV[A!
 !&3F($4&!2"!6\_!*=&!E!%(#"#!0-2"*<")!#"2/."/)!*"!,&#0"!;-(!)(!0(1Q&#"!&!

desenvolvimento de  !"#$%&! "+-"1:!0"):! )/0:! .&*)&1/2"#!())")! ,&#0")!;-(!"F-2"0!"!
melhorar a produção de  !"#$%&! YKN_elc7:! 8UUV[A! _/*2"! .&*,&#0(! I&->"! (! _#"tF&!
Y8UUX[:!"!'#&'&)+"!2"!6\_!E!+&#*"#!&!2()(*4&14/0(*+&!0"/)!/*2('(*2(*+(:!)('"#"*2&!
'1"+",&#0":!+(.*&1&%/"!(!1d%/."!2(!*(%d./&:!'(#0/$*2&!;-(!-0!*=&!/*+(#@#"!*&!&-+#&:!

f DTD: C!,25&/0*'>.&*C&?/)+!/@
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"2;-/#/*2&:!"))/0:!'1"+",&#0")!;-(!*=&!",(+(0!")!(b/)+(*+()!(!0&2/@."#!"!1d%/."!2(!*(-

gócio sem necessidade de preocupação com a tecnologia. 

Para o uso da MDA no processo de desenvolvimento de  !"#$%&:!E!*(.())C#/&!&!
-)&!2(!0&2(1&)!2(@*/2&)!'&#!())"!"#;-/+(+-#":!)(*2&!&!'#/0(/#&!2(1()!.&*Q(./2&!.&0&!
PIMZ:!0&2(1&!2(!0"/)!"1+&!*^4(1!2(!"3)+#"<=&:!-)"2&!'"#"!#('#()(*+"#!")!#(%#")!2(!*(%d-

./&!Yl7cPPci!a_N6cNi!h_I9:!8UUV[A!c))(!0&2(1&!(*+=&!E!+#"*),&#0"2&!(0!-0!)(%-*2&!
0&2(1&:!.&*Q(./2&!.&0&!PI6q:!&!;-"1!()'(./@."!&!)/)+(0"!(0!+(#0&)!2(!2()(*4&14/-
0(*+&:!2(0&*)+#"*2&!2(+"1Q()!()'(.^@.&)!'"#"!-0"!'1"+",&#0"!(0!'"#$.-1"#:!)(*2&!
.&*)/2(#"2&!2(!0"/)!3"/b&!*^4(1!(!-$1/>"2&!'(1&)!2()(*4&14(2&#()!2&!)/)+(0"!Yl7cPPci!
a_N6cNi!h_I9:!8UUV[A!_!'"#$#!2&!PI6!.#/"2&:!)=&!%(#"2&)!&)!.d2/%&)!,&*+(!'"#"!&!)/)-
+(0"!YI 5o_i!_N_uk :!8UUX[A!

 !0&2(1&!/*2('(*2(*+(!2(!'1"+",&#0"!'&2(!)(#!-$1/>"2&!'"#"!"!%(#"<=&!2(!0"/)!
2(!-0!0&2(1&!'"#"!'1"+",&#0"!()'(.^@.":!(0!;-(!."2"!-0!'&))-/#C!-0"!'1"+",&#0"!2(!
+(.*&1&%/"!()'(.^@.":!)(*2&!())"!+#"*),&#0"<=&:!(*+#(!-0!0&2(1&!(!&-+#&:!.&*)/2(#"2"!
por Kleppe &0*$-@!Y8UUV[!"!0"/)!.&0'1(b"!2"!6\_A!

50!0(+"0&2(1&!E!-0!0&2(1&!;-(!2().#(4(!&-+#&!0&2(1&:!.&0!*^4(1!2/,(#(*+(!
2(!"3)+#"<=&!YKN_elc7:!8UUV[A!I(%-*2&!6(11&#!&0*$-@!Y8UUf[:!-0!0(+"0&2(1&!E!-0!0&-

2(1&!2"!1/*%-"%(0!2(!0&2(1"%(0!(:!"!'"#$#!2())(:!)=&!2(@*/2")!"!()+#-+-#":!#()+#/<g()!
(!)(0`*$."!'"#"!-0!&-!0"/)!0&2(1&)A!c))()!'&2(0!)(#!.&*)/2(#"2&)!.&0&!,"./1/+"2&-

res na comunicação entre modelos (MELLOR &0*$-@:!8UUf[A
 !0(+"0&2(1&!E!%(#"10(*+(!#('#()(*+"2&!'&#!-0!2/"%#"0"!2(!.1"))(:!'&2(*2&!

"1%-0")!4(>()!)(#!#('#()(*+"2&!'&#!-0!2/"%#"0"!2(!(*$2"2(!#(1"./&*"0(*+&:!;-(!2(@-

*(!&)!.&*.(/+&)!2"!1/*%-"%(0!YNcBji!h5eIc:!8UUX[A!c))()!)=&!2().#/+&)!'&#!-0"!1/*%-"-

%(0!'#d'#/":!;-(!'"))"!"!)(#!.Q"0"2"!2(!0(+"1/*%-"%(0:!)(*2&!-0!(b(0'1&!2())")!&!
ecore:!2"!'1"+",&#0"!c.1/')(A

 !0(+"0&2(1&!567:!;-(!2(@*(!&!0&2(1&!567!'"2#=&:!E!()'(./@."2&!'&#!0(/&!
do padrão MOFW:!())(!)(*2&!#()'&*)C4(1!'(1"!2().#/<=&!2&)!")'(.+&)!.&0'&#+"0(*+"/)!
e estruturais de um modelo em UML (MELLOR &0*$-@:!8UUf[A!_)!#('#()(*+"<g()!%#C@.")!
2())()!0&2(1&)!*=&!)=&!2(@*/2")!*&!0(+"0&2(1&!6 K:!"'(*")!E!2(@*/2&!.&0&!&)!")'(.-
+&)!.&*$2&)!*())(!)(#=&!".())"2&):!.&0&:!'&#!(b(0'1&:!'(1&!r6J!Y6c77 N!&0*$-@:!8UUf[A

8Af!_97!YD0-$  '%$/ 4!%5$+!/*9$/;2$;&[

_97!E!-0"! 1/*%-"%(0!2(! +#"*),&#0"<=&!2(!0&2(1&)!0-/+&!-$1/>"2"!(0!6\_:!
;-(!,">!-)&!2(!(1(0(*+&)!2(!-0!0&2(1&!/*/./"1:!;-(!()+C!(0!.&*,&#0/2"2(!.&0!-0!2(-

+(#0/*"2&!0(+"0&2(1&:!'"#"!%(#"#!-0!*&4&!0&2(1&!;-(!2(4(!()+"#!(0!.&*,&#0/2"2(!
.&0!-0!&-+#&!2"2&!0(+"0&2(1&:!&-!)(F":!'#&2->!0&2(1&)!'"#$*2&!2(!&-+#&)!0&2(1&)!
YP_cI:!8UUX[A

_!_97!E!-0"!1/*%-"%(0!Q^3#/2"!(!/0'(#"$4":!3")("2"!(0! B79:!2()(*4&14/2"!'(1&!
%#-'&!2(!'();-/)"!JeNJ_!v!7Je_!'"#"!"!'1"+",&#0"!c.1/')(!.&0&!.&*.&##(*+(!2(!'"2#g()!

Z PIM: P-$Q!%5*A/1&.&/1&/0*8!1&-:!0&2(1&!/*2('(*2(*+(!2(!'1"+",&#0"!YP_cI:!8UUX[A
q PSM: P-$Q!%5*H.&,)?,*8!1&-:!0&2(1&!()'(.^@.&!2(!'1"+",&#0"!YP_cI:!8UUX[A
W MOF: 8&0$I3J&,0*R$,)-)0>:!#(.-#)&!'"2#&*/>"2&!(!()'(./@."2&!'(1"! 6HA
9 OCL: I3J&,0*N!/ 0%$)/0*9$/;2$;&:!1/*%-"%(0!2(!()'(./@."<=&!,&#0"1:!-)"2"!'"#"!.#/"#!#()+#/<g()!)&3#(!&3F(+&)A
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.#/"2&)!'(1"! 6H:!.&0&!&!6 K!(!wx9!NKPGU!YJeNJ_!_97_I:!8UUZ[A!P"#"!%(#"#!-0!*&4&!
0&2(1&!-$1/>"*2&!_97:!,">L)(!-)&!2(!#(%#")!;-(!.&0'g(0!"!1/*%-"%(0!(!;-(!'(#0/+(0!
;-(!)(F"0!2(@*/2&)!;-"/)!&)!(1(0(*+&)!2&!0&2(1&!2(!&#/%(0!)(#=&!-)"2&)!'"#"!.#/"#!(!
/*/./"1/>"#!&)!(1(0(*+&)!2&!*&4&!0&2(1&!YJeNJ_!_97_I:!8UUZ[A

8AZ!9#"3"1Q&)!.&##(1"+&)!

_!%(#"<=&!2(!.")&)!2(!+()+(!"!'"#$#!2"!+E.*/."!6h9!FC!4(0!)(*2&!-$1/>"2"!QC!"1-
%-0!+(0'&:!'"#"!2/4(#)&)!@*)!(!-$1/>"*2&!2/,(#(*+()!0(/&)A!\(*+#(!())():!E!'&))^4(1!./+"#!
o trabalho de Lamancha &0*$-@!Y8UUX[:!*&!;-"1!E!"'#()(*+"2"!-0"!'#&'&)+"!2(! !"#$%& 

'"#"!+()+()!"-+&0"$>"2&)!3")("2&)!(0!0&2(1&):!-$1/>"*2&!&!567L9PGG. 
No trabalho de Lamancha &0*$-@!Y8UUX[:!&)!+()+()!)=&!%(#"2&)!"!'"#$#!2(!2/"%#"-

0")!2(!.1"))()!(!)(;-?*./":!;-(!)=&!+#"*),&#0"2&)!"+#"4E)!2"!1/*%-"%(0!2(!+#"*),&#0"-

<=&!(*+#(!0&2(1&)!wx9:!(0!*&4&)!2/"%#"0")!2(!)(;-?*./"!(!.1"))(!.&*,&#0(!")!()'(-

./@."<g()!2&!567L9P:!-$1/>"2&!.&0&!0(+"0&2(1&!Y7_6_eBj_!&0*$-@:!8UUX[A!_!().&1Q"!
'(1&!-)&!2(!2/"%#"0")!2(!)(;-?*./"!)(!2(4(!"&!,"+&!2(!())()!2(0&*)+#"#(0!&!.&0'&#-
+"0(*+&!2&!)/)+(0"!'"#"!-0!2(+(#0/*"2&!.")&:!'&2(*2&!)(#!-$1/>"2&!'"#"!#('#()(*+"#!
o comportamento de casos de teste (LAMANCHA &0*$-@:!8UUX[A!

Conforme Lamancha &0*$-@! Y8UUX[:!"1%-*)!'#&31(0")!,&#"0!(*.&*+#"2&)!.&0!&!
-)&!2"!1/*%-"%(0!wx9:!;-(:!'&#!)(#!-0!'"2#=&! 6H:!*=&!'&))-/!+&+"1!)-'&#+(!*"!'1"-

+",&#0"!c.1/')(A! !-)&!2&!567L9P!.&0&!0(+"0&2(1&!+"03E0!,&/!"'#()(*+"2&!.&0&!
-0"!2/@.-12"2(!(*.&*+#"2":!'&/)!())(!*=&!'&))-/!-0"!4(#)=&!&@./"1!.&0&!0&2(1&!567!
baseado no EMF (M,-). &*8!1&-)/;*R%$5&#!%F[!Y7_6_eBj_!&0*$-@:!8UUX[A

e&!+#"3"1Q&!'#&'&)+&!'&#!B"#+"b&!Y8UUZ[:!E!"'#()(*+"2&!&! !"#$%& LTS-BT (9$-

3&-&1*'%$/ )+!/*H> 0&5BE$ &1*'& +/;S para a geração de casos de teste funcionais para 

"'1/."<g()!2(!.(1-1"#():! ,">(*2&!-)&!2(!2/"%#"0")!2(!)(;-?*./"!.&0&!(*+#"2"A!c))()!
0&2(1&)!2(!)(;-?*./"!)=&!%(#"2&)!(0!567!2-#"*+(!&!2()(*4&14/0(*+&!2&!)/)+(0"!;-(!
)(#C! +()+"2&:!'#(./)"*2&! )(#! .&*4(#$2&!'"#"! 79IG8:!'&/):! .&*,&#0(!B"#+"b&! Y8UUZ[:!&)!
0&2(1&)!(0!567!"'#()(*+"0!'#&31(0")!2(!*&+"<=&!'"#"!p-b&)!"1+(#*"$4&)A!

\(!".&#2&!.&0!B"#+"b&!Y8UUZ[:!"1E0!2(!&!)/)+(0"!2('(*2(#!2(!0&2(1&)!(0!79I:!
'"#"!%(#"#!"!+#"*),&#0"<=&!2&)!0&2(1&)!567!(0!79I:!E!*(.())C#/"!"!-$1/>"<=&!2&)!,&#-
matos O! & ou O! &*O'<!.#/"2&)!"+#"4E)!2")!,(##"0(*+")! AE8*O$+!/$-*O! &*&*AE8*O$-

+!/$-*O! &*O&$-*')5&:!&!;-(!2/@.-1+"!"!-$1/>"<=&!2&! !"#$%&:!'&#!)(#(0!*(.())C#/")!
licenças para o uso dessas ferramentas.

9(*2&! .&0&!3")(!&)! +#"3"1Q&)! ./+"2&)!"*+(#/&#0(*+(:! ,&/! .#/"2&!-0!  !"#$%&:!
-$1/>"*2&!.&*.(/+&)!2"!6\_:!."'">!2(!%(#"#!.")&)!2(!+()+(!,-*./&*"/)!(0!,&#0"+&!2(!
2/"%#"0"!2(!"$4/2"2(!+(b+-"1!"!'"#$#!2(!2/"%#"0")!2(!)(;-?*./"!.#/"2&)!2-#"*+(!"!()-
'(./@."<=&!2&!)/)+(0"!(0!+()+()A!B&0&!,&#0"!2(!(4/+"#!'#&31(0")!(*.&*+#"2&)!'(1&)!

GU!wx9! NKPS! wx9! YT2&%>UV)&#U'%$/ 4!%5$+!/[! '"2#=&!  6H! '"#"! 1/*%-"%(0! 2(! +#"*),&#0"<=&! 2(! 0&2(1&):! D! ;-"1! ,&/!
!!!!)&1/./+"2"!-0"!'#&'&)+"!YNKP[!(0!6 K!2(!'"2#=&!2(!.&0'"$31/2"2(!.&0!&!'".&+(!2(!#(.&0(*2"<g()!2"!6\_A
GG UML-TP: UML 0& +/;* .%!?-&:! '"2#=&! .#/"2&! '(1"!  6H! '"#"! 2(@*/#! -0"! 1/*%-"%(0! '"#"! ()'(./@."<=&:! 4/)-"1/>"<=&! (
    análise voltada para testes (LAMANCHA &0*$-@:!8UUX[A
G8 LTS: 9$3&-&1*'%$/ ) +!/*H> 0&5:!2().#(4(!/*+(%#"10(*+(!+&2&)!&)!'&))^4(/)!.&0'&#+"0(*+&)!2&!)/)+(0"!YB_N9_r :!8UUZ[A
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"-+&#()!./+"2&):!,&#"0!-$1/>"2")!,(##"0(*+")!(!1/*%-"%(*)!2(!+#"*),&#0"<=&!(*+#(!0&-

delos diferentes das propostas nos trabalhos de Lamancha &0*$-@!Y8UUX[!(!B"#+"b&!Y8UUZ[A

<!,-1*.*3*=(%

_!'"#$#!2"!"*C1/)(!2&)!'#&31(0")!"'&*+"2&)!(0!+#"3"1Q&)!.&##(1"+&)!'&#!"1%-*)!
"-+&#()!'"#"!"!.#/"<=&!0"*-"1!2(!+()+():!,&/!2()(*4&14/2&!&! !"#$%&!56785679()$*%:!
*&!;-"1!&!./.1&!2(!2()(*4&14/0(*+&!(!&!2(!+()+()!".&*+(.(#"0!(0!'"#"1(1&:!'&))/3/1/+"*-

2&!"!.#/"<=&!2(!,&#0"!"-+&0"$>"2"!2(!.")&)!2(!+()+(!"!'"#$#!2(!2/"%#"0")!2(!)(;-?*-

./"!&3$2&)!2"!()'(./@."<=&!2&!)/)+(0"A!
P"#"! &! 2()(*4&14/0(*+&:! ,&#"0!-$1/>"2")! ")! 1/*%-"%(*)! k"4"! (!_97:! 1/*%-"%(0!

'#d'#/"!'"#"!"!+#"*),&#0"<=&!(*+#(!0&2(1&):!#("1/>"2&)!(b'(#/0(*+&)!.&0!2/"%#"0")!
2(! )(;-?*./"! .#/"2&)! (! (b'&#+"2&)! "+#"4E)! 2"! ,(##"0(*+"!6"%/.!\#"y:! "! ;-"1! '&))-/!
)-'&#+(!"!(b'&#+"<=&!2(!2/"%#"0")!(0!5678:!'"#"!;-(!,&))(!'&))^4(1!4"1/2"#!")!,-*./&-

*"1/2"2()!"+E!(*+=&!2()(*4&14/2")A!
B&0!&!&3F($4&!2(!'(#0/$#!;-(!"!,(##"0(*+"!'&))"!)(#!-$1/>"2"!2-#"*+(!&!./.1&!

2(!+()+()!'(1&!+()+"2&#:!,&/!2()(*4&14/2"!-0"!/*+(#,".(!'"#"!&!)/)+(0":!"+#"4E)!2"!1/*%-"-

%(0!k"4":!'(#0/$*2&!"!)(1(<=&!2&!"#;-/4&!2(!(*+#"2":!2/"%#"0"!2(!)(;-?*./"!(!&!1&."1!
&*2(!&!"#;-/4&!.&0!&)!.")&)!2(!+()+(:!2/"%#"0"!2(!"$4/2"2(!+(b+-"1:!2(4(!)(#!)"14&A!

VAG!_*C1/)(

B&0!"!*(.())/2"2(!.&*)+"*+(!2(!%"#"*$"!2(!;-"1/2"2(!2&! !"#$%&:!E!())(*./"1!
&!-)&!2(!+()+()!"-+&0"$>"2&):!'&#!"%/1/>"#(0!(!,"./1/+"#(0!&!'#&.())&A!P"#"!)-'#/#!2(!
uma maneira esse problema e os erros que são causados com a criação manual dos 

+()+():!,&/!2()(*4&14/2&!-0!)/)+(0"!."'">!2(!.#/"#!&)!+()+()!'"#$*2&!2"!()'(./@."<=&!
dos requisitos. 

e&!2/"%#"0"!2(!.")&!2(!-)&!2&!)/)+(0":!)=&!"'#()(*+"2")!")!"<g()!'&))^4(/)!2&!
-)-C#/&:! +()+"2&#!2&! )/)+(0"A!P"#"!())")!"<g():! ,&#"0!2(@*/2")!"1%-0")!4(#/@."<g():!
.&0&:!'&#!(b(0'1&:!;-"*2&!&!+()+"2&#!)(1(./&*"#!-0!"#;-/4&!E:!(*+=&:!#("1/>"2"!-0"!
4(#/@."<=&!%"#"*$*2&!;-(!())(!E!-0!2/"%#"0"!4C1/2&A! !-)-C#/&!"/*2"!'&2(!().&1Q(#!
&*2(!2()(F"!)"14"#!&!2/"%#"0"!"!)(#!%(#"2&:!;-(!+"03E0!'"))"!'&#!-0"!4(#/@."<=&!'"#"!
4"1/2"#!&!2/#(+d#/&!().&1Q/2&:!(!#("1/>"#!"!+#"*),&#0"<=&!2&!0&2(1&!/*2/."2&A!

 !+()+"2&#:!"+&#!'#/*./'"1!2&!2/"%#"0":!'&2(!().&1Q(#!"!&'<=&!'"#"!%(#"#!.")&)!
2(!+()+(:!;-(!(b(.-+"#C!"!+#"*),&#0"<=&!(*+#(!0&2(1&):!%(#"*2&!&!2/"%#"0"!2(!"$4/-
2"2(!.&0!&)!.")&)!2(!+()+(A!w-"*2&!())"!,&#!)(1(./&*"2":!&!"#;-/4&!/*2/."2&!E:!(*+=&:!
-$1/>"2&!'(1")!.1"))()!(0!_97:!#()'&*)C4(/)!'(1"!+#"*),&#0"<=&:!'"#"!"!%(#"<=&!2&!*&4&!
0&2(1&:!&!2/"%#"0"!.&0!.")&)!2(!+()+(A

 -+#&!2/"%#"0"!.#/"2&!*"!"*C1/)(!2&!)/)+(0"!'&2(!)(#!4/)+&!*"!K/%-#"!G:!-0!2/"%#"-

0"!2(!"$4/2"2(!#('#()(*+"*2&!&!p-b&!2(!"<g()!'&))^4(/)!"!)(#(0!#("1/>"2")!*&! !"#$%& 

56785679()$*%A!P#/0(/#"0(*+(:!&!-)-C#/&!2(4(!)(1(./&*"#!-0!"#;-/4&!"!)(#!+#"*),&#-
0"2&:!.")&!())"!"<=&!)(F"!."*.(1"2":!E!#(+&#*"2&!'"#"!())"!"<=&:!*=&!)(*2&!'&))^4(1!"!
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#("1/>"<=&!2(!&-+#")!)(0!"*+()!())"!()+"#!.&*.1-^2"A!_'d):!&!-)-C#/&!().&1Q(!-0!1&."1!
'"#"!)"14"#!&!"#;-/4&:!+"03E0!*=&!'&2(*2&!(b(.-+"#!"!+#"*),&#0"<=&!)(0!"*+()!&!1&."1!
2(!2()$*&!+(#!)/2&!().&1Q/2&A!_&!)(#!(b(.-+"2"!"!+#"*),&#0"<=&:!&!2/"%#"0"!%(#"2&!E!
então salvo no local escolhido.

#(=9$%! !>!?(%=$%0%!.-!%@4(.%.-!
K&*+(S!c1"3&#"2&!'(1"!"-+&#"!Y8UG8[

VA8!\()(*4&14/0(*+&!

Para o desenvolvimento do  !"#$%&!56785679()$*%:! ,&#"0!-$1/>"2")!")! 1/*-

guagens de programação Java e de transformação entre modelos ATL. Ambas são 

.&0'"z4(/)!(!)-'&#+"2")!'(1"! ,(##"0(*+"!c.1/')(:!&!;-"1! ,&/!-$1/>"2&!*"!4(#)=&! k-*&!
F-*+"0(*+(!.&0!&)!.-2;)/ !2&!'#&F(+&!8!1&-)/;!2"!'1"+",&#0"!c.1/')(:!;-(!'(#0/+(!&!
2()(*4&14/0(*+&!(0!_97!(!(.&#(A!P"#"!&!2()(*4&14/0(*+&!2"!/*+(#,".(!%#C@."!.&0!k"4":!
,&/!-$1/>"2"!"!3/31/&+(."!H#)/;. 
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 )!0(+"0&2(1&)!-$1/>"2&)!'(1&)!.d2/%&)!(0!_97!,&#"0!.#/"2&)!-$1/>"*2&!-0"!
/*+(#,".(!%#C@."!(b/)+(*+(!*&!c.1/')(!'"#"!"!.#/"<=&!2())()!(0!c.&#(A!P"#"! #("1/>"#!")!
+#"*),&#0"<g()!(*+#(!0&2(1&)!.&0!&!k"4":!,&/!*(.())C#/&!&!-)&!2&!_97!.-2;)/:!-0!.-2;)/*
1) .!/)3)-)W$1!*.&-$*.-$0$4!%5$*M,-). &:!;-(!'(#0/+(!"!.#/"<=&!2(!.1"))()!(0!k"4"!;-(!
suportam chamadas para códigos em ATL e inicializam o 4%$5&#!%F! c6K:!*(.())C#/&!
'"#"!")!+#"*),&#0"<g()A

e"!K/%-#"!8:!E!"'#()(*+"2&!&!p-b&!(0!"1+&!*^4(1!2&!.&0'&#+"0(*+&!2&!)/)+(0"!
.#/"2&:!&!56785679()$*%A!P#/0(/#"0(*+(:!&!-)-C#/&!/*)(#(!&!2/"%#"0"!2(!)(;-?*./":!
;-(!E!(*+=&!#('"))"2&!'"#"!&)!.d2/%&)!_97:!;-(!-$1/>"0!&)!0(+"0&2(1&)!'"#"!.#/"#!&!
*&4&!2/"%#"0"A!B&0&!#()-1+"2&:!E!&3$2&!&!2/"%#"0"!2(!"$4/2"2(!(0!,&#0"+&!+(b+-"1:!
.&*+(*2&!&)!.")&)!2(!+()+(:!3")("2&)!*&!2/"%#"0"!#(.(3/2&A

#(=9$%!A!>!#39B*!C,DAC,DE-)@&=!
K&*+(S!c1"3&#"2&!'(1"!"-+&#"!Y8UG8[

VA8AG!\/"%#"0")!567

 )!2/"%#"0")!-$1/>"2&)!*&!)/)+(0"!56785679()$*%!2(4(0!)(#!%(#"2&)!"!'"#$#!
2"!,(##"0(*+"!2(!0&2(1"%(0!6"%/.!\#"y:!2(4/2&!"!())"!2"#!)-'&#+(!D!(b'&#+"<=&!2&)!
2/"%#"0")!(0!5678A! !56785679()$*%!#(.(3(!.&0&!(*+#"2"!2/"%#"0")!2(!)(;-?*./"!
(0!,&#0"+&!567:!;-(!)=&!()+#-+-#"2&)!.&*,&#0(!&!'"2#=&!r6JA! )!0&2(1&)!-$1/>"2&)!
foram criados na ferramenta 8$;),*C%$#*e exportados na mesma para arquivos em 

formato UML. 

\(*+#&!2())()!"#;-/4&):!QC!-0"!()+#-+-#"!(0!r6J!.&0!+&2")!")!/*,&#0"<g()!.&*-

$2")!*&!2/"%#"0"!2(!)(;-?*./"!*&!,&#0"+&!%#C@.&:!)('"#"2")!'&#!0(/&!2(!0$; GV:!)(*2&!
"))/0!'&))^4(1!"!1(/+-#"!2())()!"!'"#$#!2"!1/*%-"%(0!2(!+#"*),&#0"<=&!(*+#(!0&2(1&)!
_97A!c))()!0&2(1&)!)=&!1/2&)!.&0&!)(*2&!"#;-/4&)!r6J!'(1&!.d2/%&:!;-(!(b+#"/!")!/*,&#-
0"<g()!*(.())C#/")!.&*,&#0(!&)!0(+"0&2(1&)A!_'d)!&)!2"2&)!+(#(0!)/2&!"#0">(*"2&)!
*&!0(+"0&2(1&!.&##()'&*2(*+(:!E!.#/"2&!-0!*&4&!"#;-/4&!.&0!())")!/*,&#0"<g()!(0!
,&#0"+&!567!.&*+(*2&!-0"!()+#-+-#"!(0!r6JA

 !2/"%#"0"!2(!)(;-?*./"!;-(!E!#(.(3/2&!.&0&!0&2(1&!2(!(*+#"2"!2(4(!"+(*2(#!
"!"1%-0")!#()+#/<g()!;-(!,&#"0!2(@*/2")!'"#"!&!.&##(+&!,-*./&*"0(*+&!2&!)/)+(0"A!e"!
()'(./@."<=&!2&)!(1(0(*+&)! -)4&-)/&!2&!2/"%#"0":!&)!;-(!.&##()'&*2(0!"&!"+&#!(!"&!

GV TAG: Marcação usada como palavra-chave para separar elementos.
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)/)+(0":!"'(*")!&!)/)+(0"!&-!/*+(#,".(!;-(!)(#C!-$1/>"2"!2/#(+"0(*+(!'(1&!+()+"2&#!&-!
-)-C#/&:!2(4(0!)(#!*&0("2&)!.&0&!"+&#!(!I59:!#()'(.$4"0(*+(A!

! !)/)+(0"!*=&!'&))-/!)-'&#+(!"!2/"%#"0")!2(!)(;-?*./"!.#/"2&)!"!'"#$#!2(!&--

tras ferramentas de modelagem diferentes do 8$;),*C%$#. Para que os casos de teste 

%(#"2&)!+(*Q"0!0(1Q&#!.&3(#+-#"!2&!)/)+(0":!E!/0'&#+"*+(!;-(!*&!0&2(1&!2(!(*+#"2"!
constem as mensagens do SUT para o ator quando no formato resposta.

_1E0!2/))&:!,&#"0!1/0/+"2&)!&)!$'&)!2(!0(*)"%(*)!;-(!'&2(0!)(#!-$1/>"2&)!*&)!
2/"%#"0")!2(!)(;-?*./"!-$1/>"2&)!*&!56785679()$*%A!_!,(##"0(*+"!,&/!2()(*4&14/2"!
"'(*")!'"#"!2"#!)-'&#+(!"!2/"%#"0")!;-(!'&))-(0!0(*)"%(*)!)^*.#&*")A!B")&!)(F"0!
-$1/>"2&)!2/"%#"0")!.&0!0(*)"%(*)!"))^*.#&*"):!&!#()-1+"2&!'&2(!*=&!.&##()'&*2(#!
"&!()'(#"2&:!%(#"*2&!-0!0&2(1&!2(!)"^2"!*=&!.&(#(*+(A

 !0&2(1&!@*"1!"!)(#!%(#"2&!'(1"!,(##"0(*+"!.&*)/)+(!(0!-0!2/"%#"0"!2(!"$4/-
2"2(!(0!#('#()(*+"<=&!+(b+-"1:!*=&!)(*2&!)-'&#+"2"!"!)-"!4/)-"1/>"<=&!%#C@."!(!'&)-
suindo as mesmas 0$; !;-(!&)!0&2(1&)!2())(!$'&!%(#"2&)!'(1"!,(##"0(*+"!8$;),*C%$#:!
como node e #&);(0.

VA8A8!6(+"0&2(1&)

O  !"#$%& faz uso de cinco metamodelos no formato ecore. Esses metamodelos 

)=&!-)"2&)!'&#!0"/)!2(!-0"!.1"))(!_97:!'"#"!;-(!&)!2"2&)!.&*$2&)!(0!-0!'&))"0!)(#!
passados para outros conforme o código ATL escrito. 

 )!0(+"0&2(1&)!,&#"0!.#/"2&)!2(*+#&!2"!,(##"0(*+"!c.1/')(:!-$1/>"*2&!&)*.-2;)/  

2&!'#&F(+&!8!1&-)/;:!;-(!FC!4?0!2(!,&#0"!*"$4"!(0!"1%-0")!4(#)g()!2())(! !"#$%&. 

c))()!0(+"0&2(1&)!)=&!.&*)$+-^2&)!'&#!.1"))():!;-(!'&2(0!&-!*=&!()+"#(0!#(1"./&-

*"2")!(!'&2(0!'&))-/#!&-!*=&!"+#/3-+&)!(!&'(#"<g()A!_)!.1"))()!2&!0(+"0&2(1&!,-*-

./&*"0!.&0&!)(!,&))(0!4(+&#()A!_&!"2;-/#/#!/*,&#0"<g()!'"#"!+&2&)!&)!)(-)!"+#/3-+&):!
())")!/*,&#0"<g()!)=&!)"14")!(0!-0"!'&)/<=&!2(!0(0d#/"!(:!"&!1(#!*&4"0(*+(!")!/*,&#-
0"<g()!2&!0&2(1&!2(!(*+#"2":!())()!4"1&#()!)(#=&!"#0">(*"2&)!(0!-0"!*&4"!'&)/<=&!
2())(!{4(+&#{A!P"#"!&!)/)+(0"!'#&'&)+&:!,&#"0!-$1/>"2")!.1"))()!)(0!&'(#"<g()!(!)(0!
relacionamento entre elas. 

e&!'#&.())&!/*/./"1:!E!-$1/>"2&!&!0(+"0&2(1&!5&0$5!1&-H&=2&/,)$@&,!%& (Figura 

V[:!*&!;-"1!)=&!)"14")!/*,&#0"<g()!"2;-/#/2")!2&!0&2(1&!"!)(#!+#"*),&#0"2&:!2/"%#"0"!
2(!)(;-?*./":!+(*2&!.&0&!3")(!&-+#&!0(+"0&2(1&:!-0!0&2(1&!2/)'&*/3/1/>"2&!'(1"!,(#-
#"0(*+"!6"%/.!\#"y:!;-(!,&/!-$1/>"2"!'"#"!"!.#/"<=&!2&)!2/"%#"0")!(!;-(!'&))-/!+&2")!
")!/*,&#0"<g()!)&3#(!&)!(1(0(*+&)!.&*$2&)!*&!2/"%#"0"!2(!)(;-?*./"!%(#"2&!'&#!())"!
(!1/2&!'(1&!56785679()$*%A
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#(=9$%!<!>!,-1%0*.-3*!0-1%0*.-3F-G9-&'(%H-'*$-!
K&*+(S!c1"3&#"2&!'(1"!"-+&#"!Y8UG8[A

O metamodelo 5&0$5!1&-H&=2&/,)$!/#C!(b+#"/#!/*,&#0"<g()!*(.())C#/"):!.&*,&#-
0(!()'(./@."2&!*&!.d2/%&!2()(*4&14/2&!(0!_97:!)&3#(!&)!"+&#():!.&*Q(./2")!.&0&!-)4&-

-)/& !(0!2/"%#"0")!2(!)(;-?*./"!(!)&3#(!")!0(*)"%(*)!(*4/"2")!(!#(.(3/2")!'&#!())(A!
Para cada -)4&-)/&! 1/2&!*&!0&2(1&!2(!(*+#"2":!&!0(+"0&2(1&!"#0">(*"#C!)&0(*+(!&)!
2"2&):!id:!*&0(:!0(*)"%(*)!(*4/"2")!(!#(.(3/2"):!2&)!-)4&-)/&!;-(!()$4(#(0!*&0("2&)!
como atorGT e SUTGf:!)(*2&!&)!2(0"/)!/%*&#"2&)A

A classe !#/&%DX%)320&!'&))-/!.&0'&#+"0(*+&!)(0(1Q"*+(!"&!2"!.1"))(!1/,(1/*(:!
na qual são salvos valores para os atributos id e name:!)(*2&!&!4"1&#!2(!id diferente para 

cada 0$;!(!&!4"1&#!.&*$2&!(0!name sendo igual ao do -)4&-)/& correspondente. 

Na classe 8&  $;&:!)=&!)"14")!")!/*,&#0"<g()!)&3#(!")!0(*)"%(*)!/2(*$@."2")!
.&0&!'(#+(*.(*+()!"&!"+&#!&-!"&!)/)+(0":!)(*2&!&)!"+#/3-+&)!sender e receiver!-$1/>"2&)!
para indicar quem enviou e quem recebeu a mensagem. Já os atributos /25&%!8 ; e 

0!0$-8 ;*)=&!-$1/>"2&)!'"#"!"#0">(*"#!&!*t0(#&!"+-"1!2"!0(*)"%(0:!;-(!)(#C!-$1/>"2&!
*&!0(+"0&2(1&!)(%-/*+(!'"#"!"!.#/"<=&!2")!2(./)g()!(!&!+&+"1!2(!0(*)"%(*)!(*.&*+#"-

2")!#()'(.$4"0(*+(A!
As classes $2GI20,!5)/; e $2GA/,!5)/;!)=&!-$1/>"2")!'"#"!.#/"#!4"1&#()!2(!inco-

5)/; e !20,!5)/; para cada mensagem salva. Esses são atributos existentes em diagra-

0")!2(!"$4/2"2(!'"#"!/*2/."#!&!p-b&!2")!0(*)"%(*)A!
Já a classe )18!1&-!E!-$1/>"2"!'"#"!"#0">(*"#!& id da 0$;*8!1&- do modelo de 

(*+#"2"A!c))(!4"1&#!)(#C!-$1/>"2&!'"#"!.#/"#!&)!/2)!2")!.1"))()!A/Y,)! e Fim:!;-(!)(#=&!-$-

lizadas para criar as 0$; !/*/./"1!(!@*"1!2&!2/"%#"0"!2(!"$4/2"2(A!
B&0!&)!2"2&)!*(.())C#/&)!(b+#"^2&)!2&!0&2(1&!#(.(3/2&:!&!0(+"0&2(1&!5&0$-

5!1&-H&=2&/,)"!E!(*+=&!1/2&!'&#!&-+#"!.1"))(!(0!_97:!;-(!)(#C!#()'&*)C4(1!'&#!(b+#"/#!(!
manipular os dados necessários conforme o metamodelo 1&,) )!/ @&,!%&. 

 !0(+"0&2(1&!2(./)/&*)! E! -$1/>"2&! "'(*")! '"#"! "! .#/"<=&!2")! 2(./)g()! (*+#(!
-0"!"<=&!2&!-)-C#/&! Y"+&#[!(!2&!)/)+(0"!YI59[A!c))")!2(./)g()!(!"!&#2(0!2())")!)=&!

GT!_+&#S! !)/)+(0"!,&/!'#&F(+"2&!'"#"!".(/+"#!.&0&!)(*2&!&!"+&#!2&!2/"%#"0":!-)4&-)/& !*&0("2&)!.&0&S!"+&#:!_9 N:!".+&#!(!
    ACTOR.
Gf SUT: Para o*-)4&-)/&!.&##()'&*2(*+(!"&!)/)+(0"!)=&!".(/+&)!.&0&!*&0(S!I59:!)-+A
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armazenadas no metamodelo decisions. 

Após os dados necessários estarem conforme o metamodelo decisions:!())(!E!(*-

+=&!'"))"2&!'"#"!&-+#"!.1"))(!;-(!)(#C!#()'&*)C4(1!'&#!(b+#"/#!")!/*,&#0"<g()!(!'"))"#!
para o metamodelo %&4C&,) )!/ @&,!%&.

No metamodelo %&4C&,) )!/ :!)(#=&!)"14")!)&0(*+(!")!2(./)g()!*(.())C#/"):!&-!
)(F":!")!2(./)g()!;-(!()$4(#(0!1&."1/>"2")!(*+#(!-0"!"<=&!2&!"+&#!(!-0"!#()'&)+"!&-!
"<=&!2&!)/)+(0"A!c))(!0(+"0&2(1&!,&/!.#/"2&!'"#"!#(0&4(#!'&))^4(/)!2(./)g()!.#/"2")!
(*+#(!"<g()!2&!"+&#:!)(*2&!4C1/2")!)&0(*+(!2(./)g()!(*+#(!0(*)"%(*)!2&!"+&#!(!2&!I59A

_)!/*,&#0"<g()!2&!0(+"0&2(1&!%&4C&,) )!/  são então passadas para o metamo-

delo 5&  $;& C&,) )!/ @&,!%&. Esse 5&0$5!1&-!:!"&!.&*+#C#/&!2&)!"*+(#/&#():!#(.(3(#C!
dados de dois 5&0$5!1&-! < do decisions e do*5&0$5!1&-! 5&0$5!1&-H&=2&/,)$:!(0!
;-(!")!/*,&#0"<g()!*(.())C#/")!)(#=&!0().1"2")!*())(!*&4&!5&0$5!1&-!:!;-(!)(#4/#C!
2(!3")(!'"#"!&!0(+"0&2(1&!@*"1A

O metamodelo 5&  $;& C&,) )!/ :!E!#()'&*)C4(1!'&#!"#0">(*"#!")!0(*)"%(*)!
(!2(./)g()!.#/"2")!*"!&#2(0!.&##(+":!&-!)(F":!*())(!)(#=&!"#0">(*"2")!0(*)"%(*)!(!
2(./)g()!/*+(#."1"2")!.&*,&#0(!"!&#2(0!%(#"2"!*&!0(+"0&2(1&!"*+(#/&#A

P&#!@0:!E!-$1/>"2&!&!0(+"0&2(1&!5&0$5!1&-D+6)1$1&@&,!%&:!;-(!#(.(3(!")!/*-

,&#0"<g()!2&!0(+"0&2(1&!5&  $;& C&,) )!/ !(!"!'"#$#!2())")!E!0&*+"2&!&!0&2(1&!2(!
)"^2":!-0!2/"%#"0"!2(!"$4/2"2(!'"#"!.")&)!2(!+()+(!(0!,&#0"+&!+(b+-"1A

VA8AV!9#"*),&#0"<=&!(*+#(!0&2(1&)

O  !"#$%& 789:789'& +/;*-$1/>"!"!1/*%-"%(0!2(!+#"*),&#0"<=&!2(!0&2(1&)!
ATL para executar a conversão do diagrama inserido pelo usuário para um novo diagra-

ma contento os casos de teste. A escolha pela linguagem ATL se deve ao fato dessa ser 

.&0'"z4(1!(!'(#+(*.(*+(!D!'1"+",&#0"!c.1/')(:!&!;-(!,"./1/+"!&!-)&!2"!0()0"!(!"!/*+(-

%#"<=&!.&0!"!/*+(#,".(!%#C@."!2()(*4&14/2"!(0!k"4"A!
B&*,&#0(!P"()! Y8UUX[:!"!_97! ,">!-)&!2(!(&-.&%  e %2-& . Os (&-.&%  funcionam 

.&0&!)(!,&))(0!0E+&2&)!(0!k"4":!(0!;-(!'&2(0!)(#!"1&."2&)!.d2/%&)!;-(!4(*Q"0!
a ser usados em vários pontos do código. As %2-& !'&#!)-"!4(>:!)=&!#()'&*)C4(/)!'(1"!
(b(.-<=&!2"!+#"*),&#0"<=&:!&-!)(F":!E!&*2(!)=&!2(@*/2&)!&!+#"+"0(*+&!(!&!2()$*&!2&)!
dados lidos no modelo de entrada. 

e"!K/%-#"!T:!E!"'#()(*+"2&!-0!(b(0'1&!2(!.d2/%&!_97A! !(&-.&% mostrado na 

/0"%(0!E!-$1/>"2&!'"#"!"!%(#"<=&!2(!-0!id!;-(!)(#C!-$1/>"2&!'"#"!"!/2(*$@."<=&!2&)!
*&2&)! /*/./"1!(!@*"1:!(b/)+(*+()!(0!2/"%#"0")!2(!"$4/2"2(A!7&%&!"'d):!E!"'#()(*+"2"!
uma &/0%>.!)/0*%2-&:!;-(!.&*)/)+(!(0!-0"!#(%#"!;-(!E!(b(.-+"2"!)&0(*+(!-0"!4(>:!*&!
/*^./&!2"!(b(.-<=&!2&!.d2/%&A!_!%2-&!0(*)"%(*)!E:!(*+=&:!#()'&*)C4(1!'&#!&3+(#!)&0(*+(!
")!0(*)"%(*)!2&!"+&#!(!2&!I59:!.&*,&#0(!.&*2/<g()!()'(./@."2")A
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#(=9$%!I!>!JB-0K3*!'L.(=*!+ED!
K&*+(S!c1"3&#"2&!'(1"!"-+&#"!Y8UG8[A

P"#"!"!+#"*),&#0"<=&!2&!2/"%#"0"!2(!)(;-?*./":!&3$2&!2"!()'(./@."<=&!2&!)/)-
+(0":!'"#"!&!2/"%#"0"!2(!"$4/2"2(!.&*+(*2&!&)!.")&)!2(!+()+(:!,&/!*(.())C#/&!&!-)&!2(!
./*.&!.1"))()!_97:!)(*2&!"!'#/0(/#"!#()'&*)C4(1!'&#!&3+(#!&)!2"2&)!2&!2/"%#"0"!'#&-

'&)+&!(:!.&*,&#0(!&!0(+"0&2(1&!%(#"2&!'(1&!8$;),*C%$#*para a leitura de arquivos 

(b'&#+"2&)! '(1&!0()0&:! "#0">(*CL1&)! (0!-0!*&4&! "#;-/4&:! +"03E0! .&0!(b+(*)=&!
567:!2(!".&#2&!.&0!&!0(+"0&2(1&!5&0$5!1&-H&=2&/,)$@&,!%&. Cada arquivo gerado 

.&##()'&*2(!"!-0"!+#"*),&#0"<=&:!'&#+"*+&:!'"#"!.Q(%"#!"+E!"!+#"*),&#0"<=&!"14&:!,&-

#"0!*(.())C#/")!;-"+#&!+#"*),&#0"<g()!/*+(#0(2/C#/")A!
\-#"*+(!"!'#/0(/#"!+#"*),&#0"<=&:!,&#"0!(b+#"^2")!2&!0&2(1&!2(!(*+#"2"!"'(*")!

")!/*,&#0"<g()!;-(!)(#=&!-$1/>"2")!'"#"!"!.#/"<=&!2&!*&4&!2/"%#"0":!.&0&!&)!*&0()!
2&)!"+&#():!)(-)!ids!'"#"!/2(*$@."<=&!(!")!0(*)"%(*)!+#&."2")!(*+#(!&)!0()0&)A!e())(!
'#/0(/#&!.d2/%&!_97:!E!,(/+"!"!@1+#"%(0!2")!0(*)"%(*):!&*2(!'"#"!."2"!0(*)"%(0!1/2"!E!
4(#/@."2&!)(!())"!,&/!(*4/"2"!'(1&!"+&#!(!#(.(3/2"!'(1&!I59!(!4/.(L4(#)"A!B")&!"!0(*)"-

%(0!*=&!)(!(*;-"2#(!*())"!#(%#":!(1"!E!2()."#+"2"!(!"))/0!E!1/2"!"!'#db/0"A!
B&0&!(0!+()+()! ,-*./&*"/)!*=&!E!*(.())C#/&!)"3(#!;-"/)! /+(#"<g()!.&0!&-+#&)!

)/)+(0")!&-!0E+&2&)!,&#"0!-$1/>"2&)!'(1&!)/)+(0"!(0!+()+():!")!0(*)"%(*)!+#&."2")!
(*+#(!&!I59!(!2(0"/)!.&0'&*(*+()!2&!2/"%#"0"!2(!)(;-?*./"!2/,(#(*+()!2&!_+&#!)=&!
ignoradas. 

B&0&!"!'#&'&)+"!2&!)/)+(0"!(#"!%(#"#!.")&)!2(!+()+(:!E!*(.())C#/&!;-(!Q"F"!4(-

#/@."<g()!(*+#(!")!"<g()!2&!"+&#!(!2&!)/)+(0"!'"#"!;-(!'&))"!)(#!%"#"*$2&!;-(!&!+()+(!
'"))&-!&-!*=&A!P"#"!#()&14(#!/))&:!,&/!"2&+"2&!&!-)&!2(!2(./)g()!"'d)!")!"<g()!2&!"+&#!
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;-(!$4())(0!.&0&!"14&!&!)/)+(0"A!_))/0:!E!'&))^4(1:!*&!+()+(:!2(+(#0/*"#!)(!"!#()'&)+"!
2&!I59!'"#"!2(+(#0/*"2"!0(*)"%(0!2&!"+&#!()+C!.&*,&#0(!&!()'(#"2&:!"'#()(*+"2&!
*&!2/"%#"0"!%(#"2&:!/*2/."*2&!;-(!&!+()+(!'"))&-:!&-!.")&!*=&!)(F"!4C1/2"!"!#()'&)+"!2&!
)/)+(0":!/*2/."*2&!(*+=&!;-(!&!+()+(!,"1Q&-A

e"!)(%-*2"!+#"*),&#0"<=&:!"!.1"))(!-$1/>"2"!E!#()'&*)C4(1!'&#!"*"1/)"#!")!0(*-

)"%(*)!)"14")!*&!"#;-/4&!%(#"2&!'(1"!+#"*),&#0"<=&!"*+(#/&#!(!".#().(*+"#!")!2(./)g()!
"'d)!")!0(*)"%(*)!(*4/"2")!'(1&!"+&#A!P&#E0:!.&0&!(0!_97!*=&!E!'&))^4(1! 1(#!2"2&)!
que aparecem somente em algumas linhas do arquivo dentro de uma mesma %2-&:!,&/!
*(.())C#/&!&!-)&!2(!-0"!*&4"!.1"))(:!/*/./"*2&!"!+(#.(/#"!+#"*),&#0"<=&!/*+(#0(2/C#/":!
."'">!2(!.&##/%/#!())(!"#;-/4&:!#(0&4(*2&!")!2(./)g()!.#/"2")!;-(!*=&!)(#/"0!-$1/>"2")A!

_!'"#$#!2())(!*&4&!"#;-/4&!%(#"2&:!'&))-/*2&!)&0(*+(!")!2(./)g()!.&##(+"):!,&/!
.#/"2"!"!;-"#+"!+#"*),&#0"<=&:!*"!;-"1:!"!'"#$#!2(!-0"!.1"))(!2/,(#(*+(:!,&#"0!0().1"-

2")!")!0(*)"%(*)!(*4/"2")!(!#(.(3/2")!'(1&!"+&#!(!'(1&!I59!.&0!")!2(./)g()!.#/"2")!
"*+(#/&#0(*+(A!e())(!0&0(*+&:!,(>L)(!-)&!2(!2&/)!0(+"0&2(1&)!(!2&/)!0&2(1&)!.&0&!
(*+#"2":!&)!"#;-/4&)!%(#"2&)!*"!'#/0(/#"!(!*"!t1$0"!+#"*),&#0"<=&A!

_!t1$0"!+#"*),&#0"<=&!.&*)/)+(!(0!%(#"#!&!2/"%#"0"!2(!"$4/2"2(!.&0!&)!.")&)!
2(! +()+(:!.-F&)!2"2&)!&3$2&)!2"! +#"*),&#0"<=&!"*+(#/&#! )=&!&#%"*/>"2&)!.&*,&#0(!&!
metamodelo 5&0$5!1&-D+6)1$1&@&,!%&. 

_!/*+(#,".(!%#C@."!'#&'&)+"!'"#"!&!56785679()$*%!,&/!,(/+"!-$1/>"*2&!"!1/*%-"-

%(0!2(!'#&%#"0"<=&!k"4":!'&/):!"1E0!2(!)(#!.&0'"z4(1!.&0!"!,(##"0(*+"!2(!2()(*4&1-
4/0(*+&!c.1/')(:!E!.&0'"z4(1!.&0!.1"))()!(0!_97A! !56785679()$*%!'&))-/!-0"!3"##"!
2(!0(*-!'"#"!*"4(%"<=&:!'&))-/*2&!.&0&!&'<g()!|"3#/#}:!|)"14"#}:!|"F-2"}!(!|(b(.-+"#}!
a transformação entre modelos.

4 Experimentos

P"#"!&!/*^./&!2"!/0'1(0(*+"<=&!2&! !"#$%& 789:789'& +/;:!,&#"0!-$1/>"2&)!
.&0&!3")(!"1%-*)!(b(0'1&)!2(!.d2/%&!_97!2/)'&*^4(/)!*&!)/+(!c.1/')(!Y8UG8[!2"!,(##"-

0(*+"!c.1/')(A!_1E0!2/))&:!2-#"*+(!&!2()(*4&14/0(*+&!2&!+#"3"1Q&!'#&'&)+&:!,&#"0!#("-

1/>"2&)!+()+()!"!@0!2(!4(#/@."#!&!"*2"0(*+&!(!&!.&##(+&!,-*./&*"0(*+&A!
P"#"!&)!+()+():! ,&#"0!.#/"2&)!"1%-*)!2/"%#"0")!2(!)(;-?*./"!4"#/"2&)!'"#"!%"-

#"*$#!;-(!"'(*")!&)!2"2&)!*(.())C#/&)!()+"4"0!)(*2&!.&1(+"2&)A!e")!)(<g()!)(%-/*+():!
E!"'#()(*+"2&!-0!(b(0'1&!2(!2/"%#"0"!-$1/>"2&!'"#"!+()+()!(!&)!#()-1+"2&)!&3$2&)!
durante o desenvolvimento e os testes.

TAG!cb(0'1&)!-$1/>"2&)

B&0&!&!&3F($4&!2&! !"#$%&!56785679()$*%!E!%(#"#!.")&)!2(!+()+(!(0!,&#0"-

+&!2(!2/"%#"0"!2(!"$4/2"2(!+(b+-"1!+(*2&!.&0&!(*+#"2"!2/"%#"0")!2(!)(;-?*./"!(0!
,&#0"+&!567:!)(*2&!)&0(*+(!".(/+")!.&0&!4C1/2")!")!0(*)"%(*)!+#&."2")!(*+#(!&!"+&#!
(!&!I59!2&!2/"%#"0":!4/)+&!;-(:!'"#"!+()+()!,-*./&*"/)!E!*(.())C#/&!"'(*")!.&*)/2(#"#!
")!,-*./&*"1/2"2()!2&!)/)+(0":!,&#"0:!(*+=&:!*(.())C#/&)!"1%-*)!+()+()!.&0!2/,(#(*+()!
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,&#0"):!.&0&!2/"%#"0")!.&0!0"/)!2(!-0!"+&#!&-!I59:!.&0!0(*)"%(*)!(*4/"2")!'"#"!
outros -)4&-)/& !;-(!*=&!,&))(0!".(/+&)!(!"+E!0()0&!0(*)"%(*)!2(!"-+&2(1(%"<=&A!

P"#"!&!)/)+(0":!,&/!2(+(#0/*"2&!;-(!&)!*&0()!4C1/2&)!'"#"!&)! -)4&-)/&  do ator 

,&))(0!().#/+&)!.&0&!"+&#:!".+&#:!_9 N!(!_B9 N:!(!'"#"!&!I59!,&))(0!".(/+")!")!,&#0")!
)-+!(!I59A!w-"1;-(#!,&#0"!2(!().#/+"!2/,(#(*+(!2())"):!"))/0!.&0&!"!/*(b/)+?*./"!2(!-0!
2())():!)(#C!/%*&#"2"!'(1&!)/)+(0":!(!())(!*=&!)(#C!".(/+&!.&0&!-0!2/"%#"0"!4C1/2&A!

K&#"0:!(*+=&:!#("1/>"2&)!+()+()!.&0!2/"%#"0")!'&))-/*2&!2/,(#(*+()!,&#0")!2(!
().#/+"!'"#"!&!*&0(!2&!"+&#!(!2&!I59:!"))/0!.&0&!,&#"0!,(/+&)!+()+()!-$1/>"*2&!0"/)!2(!
-0!"+&#!(M&-!I59!*&!0()0&!2/"%#"0"A!P&#E0:!"!,(##"0(*+"!-$1/>"2"!'"#"!"!%(#"<=&!2&)!
2/"%#"0"):!6"%/.!\#"y:!*=&!'(#0/+(!;-(!Q"F"!0"/)!2(!-0!-)4&-)/& com o mesmo nome. 

P"#"!+"*+&:!,&#"0!-$1/>"2&)!&)!0()0&)!*&0():!'&#E0!".#()./2&)!2(!-0!*t0(#&:!&!;-(!
fez com que o sistema ignorasse esses -)4&-)/&  conforme o esperado. 

c0!-0"!'#/0(/#"!4(#)=&!2&!)/)+(0":!2-#"*+(!-0!2&)!+()+()!#("1/>"2&):!,&/!'&)-
)^4(1!'(#.(3(#!;-(!&!)/)+(0"!*=&!()+"4"!.&*)(%-/*2&!+#"+"#!.&##(+"0(*+(!&!2/"%#"0"!
;-"*2&!())(!'&))-^"!2-")!0(*)"%(*)!)(%-/2")!2&!"+&#:!&-!)(F":!)(0!#()'&)+"!'&#!'"#+(!
2&!I59:!%(#"*2&!(##&*("0(*+(!2(./)g()!(*+#(!())")!0(*)"%(*)!2&!"+&#:!)(*2&!&!.&##(+&!
%(#"#!2(./)g()!"'(*")!(*+#(!")!0(*)"%(*)!2&!"+&#!'"#"!&!I59:!"!@0!2(!+()+"#!)(!&!.&0-

portamento esperado ocorreu. 

e"!K/%-#"!f:!E!"'#()(*+"2&!-0!(b(0'1&!2(!2/"%#"0"!2(!)(;-?*./"!-$1/>"2&!'"#"!
"!#("1/>"<=&!2(!+()+()A!e())"!E!"'#()(*+"2&!-0!(b(0'1&!'"#(./2&!.&0!2/"%#"0")!;-(!
'&2(0!4/#!"!)(#(0!-$1/>"2&)!'(1&!)/)+(0"!'"#"!"!.#/"<=&!2&)!.")&)!2(!+()+(A

#(=9$%!M!>!?(%=$%0%!.-!)-G9N&'(%!9)%.*!K%$%!1-)1-)!
K&*+(S!c1"3&#"2&!'(1"!"-+&#"!Y8UG8[A
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B&*,&#0(!"'#()(*+"2&!*&!2/"%#"0"!2"!K/%-#"!f:!&!)/)+(0"!#(.(3(!"<g()!2&!"+&#:!
.&*)/2(#"2")!.&0&!0(*)"%(*)!(:!"!'"#$#!2")!)&1/./+"<g()!,(/+"):!)=&!(*4/"2")!/*,&#0"-

<g()!'"#"!&-+#&)!-)4&-)/& :!2(*&0/*"2&)!2(!\_ !(!;-(!#('#()(*+"0!+"3(1")!(0!-0!3"*-

.&!2(!2"2&)A! !)/)+(0":!*&0("2&!.&0&!I59:!(*4/"!#()'&)+")!'"#"!&!"+&#!)&0(*+(!(0!
"1%-*)!.")&):!.&0!&!/*+-/+&!2(!%"#"*$#!;-(!")!2(./)g()!'"#"!&!.")&!2(!+()+(!()+=&!)(*2&!
.&1&."2")!)&0(*+(!(*+#(!"<g()!2&!"+&#!(!&!)/)+(0"A!

_!K/%-#"!Z!,&/!%(#"2"!+"03E0!'&#!0(/&!2"!,(##"0(*+"!6"%/.!\#"y!"!@0!2(!#(-

'#()(*+"#! %#"@."0(*+(! &)! .")&)! 2(! +()+(! %(#"2&)! (0! ,&#0"+&! +(b+-"1! '(1&!  !"#$%& 

56785679()$*%!'"#"!&!2/"%#"0"!2(!)(;-?*./"!"'#()(*+"2&!"*+(#/&#0(*+(!*"!K/%-#"!fA!
c))()!.")&)!2(!+()+(!%(#"2&)!+(b+-"10(*+(!'&2(0!)(#!-$1/>"2&)!'"#"!(b(.-+"#!&)!+()+()!
&-!'"#"!().#/+"!2(!+()+()!0"*-"/)!(0!,(##"0(*+")!2(!2&.-0(*+"<=&!&-!2(!"-+&0"$>"-

ção de testes.

#(=9$%!O!>!?(%=$%0%!.-!%@4(.%.-!K%$%!.(%=$%0%!.-!)-G9N&'(%!%&1-$(*$!
K&*+(S!c1"3&#"2&!'(1"!"-+&#"!Y8UG8[A
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_!'"#$#!2"!#('#()(*+"<=&!%#C@."!2&!2/"%#"0"!2(!)(;-?*./"!"*+(#/&#:!E!'&))^4(1!
4/)-"1/>"#!&)!.")&)!2(!+()+(!%(#"2&)A!B&0&!(b(0'1&!2/))&:!"'d)!&!-)-C#/&!(,(+-"#!&!-!;)/ 

*&!)/)+(0":!&!()'(#"2&!E!;-(!&!)/)+(0"!"'#()(*+(!"!'C%/*"!'(#+(*.(*+(!D!.&*+"!2())(!
-)-C#/&A!B")&!/))&!*=&!&.&##":!&!+()+(!E!.&*)/2(#"2&!.&0&!,"1Q&:!&-!)(F":!&!)+"+-)!#(.(3(!
&!4"1&#!,"1Q&-:!(!.&*,&#0(!&!2/"%#"0"!2"!K/%-#"!Z:!&!+()+(!E!(*.(##"2&:!)(*2&!(*."0/-
*Q"2&!'"#"!&!()+"2&!@*"1!2&!2/"%#"0"!2(!"$4/2"2(A!

B&*,&#0(! 2().#/+&! "*+(#/&#0(*+(:! ")! 2(./)g()! )d! 2(4(0! )(#! -$1/>"2")! (*+#(!
"<g()!2&!"+&#!(!I59A!I(*2&!"))/0:!"'d)!&!-)-C#/&!)(1(./&*"#!&!'#&2-+&!'"#"!"!.&0'#":!
"$4/2"2(!|)(1(./&*"P#&2-+&}:!&!0()0&!2(4(!.&*@#0"#!"!.&0'#":!"$4/2"2(!|.&*@#0"-

B&0'#"}:!)(0!;-(!Q"F"!-0"!2(./)=&!(*+#(!())")!2-")!"$4/2"2():!FC!;-(!"03")!)=&!#("-

lizadas pelo ator. 

TA8!N()-1+"2&)!&3$2&)

B&0&!#()-1+"2&!2"!'();-/)"!,(/+"!)&3#(!&)!+()+()!3")("2&)!(0!0&2(1&):!,&/!2(-

senvolvido o  !"#$%&!56785679()$*%:!'"#"!%(#"#!&)!.")&)!2(! +()+(!(0!,&#0"+&!2(!
2/"%#"0"!2(!"$4/2"2(!+(b+-"1!+(*2&!.&0&!(*+#"2"!2/"%#"0")!2(!)(;-?*./"!.#/"2&)!*"!
()'(./@."<=&!2&!)/)+(0"!;-(!)(!'#(+(*2(!+()+"#A!_!'"#$#!2"!'();-/)"!,(/+"!)&3#(!&!")-
)-*+&:!,&/!*(.())C#/&!&!"'#(*2/>"2&!)&3#(!&-+#")!+E.*/.")!(!+"03E0!)&3#(!"!1/*%-"%(0!
2(!+#"*),&#0"<=&!(*+#(!0&2(1&):!_97A!

e"!K/%-#"!q:!E!"'#()(*+"2&!-0!(b(0'1&!2(!2/"%#"0"!2(!"$4/2"2(!+(b+-"1!.&*+(*-

2&!&)!.")&)!2(!+()+(!%(#"2&!"!'"#$#!2&!2/"%#"0"!2(!)(;-?*./"!2"!K/%-#"!fA!B"2"!*&2&!
#('#()(*+"!-0"!"<=&:!.&##()'&*2(*+(!"&!2/"%#"0"!2(!)(;-?*./"!-$1/>"2&!.&0&!(*+#"2"!
(:!'&#!0(/&!2")!0$; *&1;&:!E!2(@*/2&!&!p-b&!2())"!"<=&A

#(=9$%!P!>!?(%=$%0%!.-!%@4(.%.-!1-B19%3!=-$%.*!K-3*!C,DAC,DE-)@&=!
K&*+(S!c1"3&#"2&!'(1"!"-+&#"!Y8UG8[A
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_!'"#$#!2&)!2/"%#"0")!-$1/>"2&)!'"#"!&)!+()+():!,&/!'&))^4(1!%"#"*$#!;-(!&!&3F(-

$4&!2&! !"#$%&!'#&'&)+&!,&/!"1."*<"2&:!FC!;-(!())(!()+C!%(#"*2&!&)!.")&)!2(!+()+(!'&#!
0(/&!2(!-0!2/"%#"0"!2(!"$4/2"2(:!*&!;-"1!)=&!-)"2")!")!0(*)"%(*)!+#&."2")!(*+#(!&!
"+&#!(!&!I59:!)(*2&!")!2(0"/)!2().&*)/2(#"2")A!c0!."2"!)/+-"<=&!;-(!/*2/;-(!)(!&!+()+(!
'"))&-!&-!*=&:!,&/!-$1/>"2&!&!(1(0(*+&!decision:!'&*+&!2(!4(#/@."<=&A!

\-#"*+(!&!2()(*4&14/0(*+&:!,&/!2(@*/2&!;-(!."2"!+()+(!;-(!.&0'g(!&!.")&!2(!
+()+(!'&))-/#/"!-0"!4(#/@."<=&:!/*2/."2"!'(1&!(1(0(*+&!decision!*&!2/"%#"0":!)(0'#(!
"'d)!-0"!"<=&!2&!"+&#!;-(!#()-1+"))(!(0!-0"!"<=&!2&!I59A!~!'&))^4(1!./+"#!.&0&!(b(0-

plo uma tela de -!;)/:!*"!;-"1:!(0!-0!2/"%#"0"!2(!)(;-?*./":!&!"+&#!Y-)-C#/&[!".())"#/"!
a página de -!;)/!(!/*)(#/#/"!)(-)!2"2&):!-)-C#/&!(!)(*Q"!.&##(+"0(*+(:!(!"!#()'&)+"!2&!
I59!.&*)/)$#/"!(0!"'#()(*+"#!"!'C%/*"!.&##()'&*2(*+(!D!.&*+"!2&!-)-C#/&!1&%"2&A!B")&!
"1%-0!'#&31(0"!".&*+(.())(:! .&0&:!'&#! (b(0'1&:!-0"! ,"1Q"!(b/)+(*+(!*&! )/)+(0":! "!
'C%/*"!2&!-)-C#/&!*=&!)(#/"!0&)+#"2":!/*2/."*2&:!"))/0:!;-(!-0!'#&31(0"!*&!)/)+(0"!
foi encontrado.

B&0!/))&:!)(*2&!"!.&*+"!2&!-)-C#/&!"'#()(*+"2":!&!#()-1+"2&!'"#"!&!+()+(!)(#/"!
|'"))&-}A!e&!.")&!2(!*=&!)(#!"'#()(*+"2"!"!'C%/*"!2"!.&*+"!2&!-)-C#/&:!&!+()+(!)(#/"!
.&*)/2(#"2&!.&0&!|,"1Q&-}:!'&/)!&!()'(#"2&!*=&!&.&##(-A!9(*2&!.&0&!3")(!/))&:!&!2/"-

%#"0"!-$1/>"!")!2(./)g()!'"#"!/*2/."#!())()!)+"+-)A
7(4"*2&!(0!.&*+"!&!(b(0'1&!"*+(#/&#:!"!2(./)=&!/*2/."#/"!())(!)+"+-):!&*2(!"'d)!

-0"!"<=&!2&!-)-C#/&:!)(!())"!&3$4(#!"!#()'&)+"!()'(#"2"!2&!I59:!&!+()+(!'"))&-!(!&!
'#db/0&!'"))&!E!/*2/."2&:!'&2(*2&!())(!)(#!.&*)/2(#"2&!.&0&!-0!*&4&!+()+(:!(0!;-(!
Q"4(#C!-0"!*&4"!4(#/@."<=&!2&!)+"+-)A!B")&!&!()'(#"2&!*=&!)(F"!&!0()0&!;-(!&!&.&##/-
2&:!&!+()+(!,"1Q&-:!)(*2&!&!p-b&!"'&*+"2&!'"#"!&!@*"1!2&!2/"%#"0":!/*2/."*2&!"))/0!;-(!
&!+()+(!*=&!'&))-/!0"/)!.&*$*-/2"2(A!c))(!.")&!+"03E0!'&2(!)(#!-$1/>"2&!'"#"!+()+()!
;-(!2('(*2(0!&-!;-(!)d!'&2(0!)(#!(b(.-+"2&)!)(!&!+()+(!"*+(#/&#!&3$4(#!)-.())&!*"!
execução. 

e"!K/%-#"!q:!E!"'#()(*+"2&!%#"@."0(*+(!-0!(b(0'1&!2&!2/"%#"0"!2(!"$4/2"2(!
+(b+-"1!;-(!E!%(#"2&!'(1&!567856789()$*%A!P&#!0(/&!2())":!E!'&))^4(1!4(#!-0"!#('#(-

)(*+"<=&!.1"#"!2&!.&0'&#+"0(*+&!2&!+()+(!(!2"!-$1/2"2(!2")!2(./)g()!'"#"!&)!+()+()A
_/*2"!.&*,&#0(!"!K/%-#"!q:!'#/0(/#"0(*+(:!E!(b(.-+"2"!"!"<=&!2&!"+&#:!|1&%/*-

I/)+(0"}:!;-(!+(0!.&0&!)(;-?*./"!2(!p-b&!-0"!2(./)=&:!&*2(!E!4(#/@."2&!)(!"'d)!"!
execução da -!;)/!*&!)/)+(0"!&!&3$2&!2&!I59!,&/!"!"'#()(*+"<=&!2"!'C%/*"!2&!-)-C#/&:!
/*2/."*2&!"))/0!;-(!&!+()+(!'"))&-:!&-!)(!&!&3$2&!*=&!.&##()'&*2(!"&!()'(#"2&:!|_'#(-

)(*+"!'C%/*"!-)-C#/&}:!/*2/."*2&!;-(!&!+()+(!,"1Q&-A!c))(!E!(*+=&!(*.(##"2&:!2(4(*2&!
ser repassado para os desenvolvedores o erro encontrado para que esse possa ser cor-

rigido.

B&0!"!'C%/*"!2&!-)-C#/&!FC!"3(#+":!())(!'&2(!)(%-/#!'"#"!&!+()+(!)(%-/*+(!;-(!
.&*)/)+(!*"!"$4/2"2(! |(,(+-"#B&0'#"}A!_'d)!"! "$4/2"2(!2(!(,(+-"#! "! .&0'#"! )(#! #(-

"1/>"2":!E!(b(.-+"2"!-0"!*&4"!4(#/@."<=&!'"#"!%"#"*$#!&!#()-1+"2&!2&!+()+(A!B")&!&)!
'#&2-+&)!(b/)+(*+()!(!2/)'&*^4(/)!'"#"!())(!-)-C#/&!)(F"0!"'#()(*+"2&):!"<=&!2&!I59!
|_'#()(*+"!'#&2-+&)}:!&!+()+(!E!.&*)/2(#"2&!.&0&!+(*2&!'"))"2&!(:!(*+=&:!&!'#db/0&!
+()+(!2(4(!)(#!#("1/>"2&A!e&!.")&!2(!&!()'(#"2&!*=&!)(#!&3$2&:!&!+()+(!E!.&*)/2(#"2&!
.&0!&!)+"+-)!2(!,"1Q&-!(!)(*2&!(*+=&!@*"1/>"2&A
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5 Conclusão 

 

e&!'#()(*+(! +#"3"1Q&:! ,&/! 2().#/+&!&!2()(*4&14/0(*+&!2&!  !"#$%&!5678567-
9()$*%!'"#"!"!%(#"<=&!2(!.")&)!2(!+()+(!2(!,&#0"!"-+&0"$>"2":!-$1/>"*2&!2/"%#"0")!
2(! )(;-?*./"! (0!567! .&0&!(*+#"2"A!e())(!E!'&))^4(1! /*2/."#!-0!2&)!2/"%#"0")!2(!
)(;-?*./"!.#/"2&)!2-#"*+(!"!()'(./@."<=&!2&!)/)+(0"!(:!(*+=&:!%(#"#!.")&)!2(!+()+(!'"#"!
;-(!'&))"! )(#!'&))^4(1! +()+"#!")! ,-*./&*"1/2"2()!2().#/+")!*&!0&2(1&!2/)'&*/3/1/>"2&A!
 !2/"%#"0"!2(!"$4/2"2(!%(#"2&!.&0&!)"^2"!*=&!'&))-/!#('#()(*+"<=&!%#C@.":!"'(*")!
,&#0"+&!+(b+-"1:!.&*)/)$*2&!(0!-0!"#;-/4&!.&0!(b+(*)=&!567:!;-(!'&2(!)(#!1/2&!(0!
qualquer editor de texto.

 )!.")&)!2(!+()+(!%(#"2&)!'&2(0!)(#!-$1/>"2&)!'(1&!+()+"2&#!2(! !"#$%& para 

(b(.-+"#!&)!+()+()!2&!)/)+(0":!.&0&!'&2(!+"03E0!-$1/>CL1&)!.&0&!3")(!'"#"!"!.#/"<=&!
2&)!+()+()!"-+&0"$>"2&)!(0!,(##"0(*+")!()'(.^@.")!'"#"!())(!@0A!P&#!)(#!-0"!,(##"-

menta 1& F0!.!2()(*4&14/2"!(0!k"4":!&!56785679()$*%!'&2(!)(#!(b(.-+"2&!(0!2/,(-

#(*+()!'1"+",&#0")!&'(#"./&*"/):!"1E0!2(!*=&!2('(*2(#!2"!4/"3/1/2"2(!2(!.&*(b=&!.&0!
"!/*+(#*(+:!&!;-(!(0!"1%-*)!.")&)!'&2(#/"!2/@.-1+"#!&!-)&!2"!,(##"0(*+"A!

 !56785679()$*%!+(0!.&0&!&3F($4&!,"./1/+"#!"!.#/"<=&!2&)!+()+():!(4/+"#!(##&)!
."-)"2&)!2-#"*+(!())(!'#&.())&:!"-0(*+"#!"!;-"1/2"2(!(! #(2->/#!&! +(0'&!%")+&!.&0!
())"!"$4/2"2(:!FC!;-(!&)!.")&)!2(!+()+(!)=&!.#/"2&)!-$1/>"*2&!&)!2/"%#"0")!2"!()'(./@."-

<=&!2&!)/)+(0"!(!*=&!)&0(*+(!"'d)!&!+E#0/*&!2&!./.1&!2(!2()(*4&14/0(*+&A!_1E0!2/))&:!
.&0&!"!,(##"0(*+"!'(#0/+(!"!.#/"<=&!2&)!+()+()!3")("2&)!*&)!0&2(1&)!2"!()'(./@."<=&!
2&!)/)+(0"!(0!+()+():!")!.Q"*.()!2(!Q"4(#!(##&)!2(.&##(*+()!2(!-0"!/*+(#'#(+"<=&!/*-

correta do sistema por parte do testador são reduzidas. 

B&0&!&!56785679()$*%!'(#0/+(!;-(!&)!.")&)!2(!+()+(!)(F"0!.#/"2&)!"!'"#$#!2(!
2/"%#"0")!2(!)(;-?*./"!%(#"2&)!2-#"*+(!"!()'(./@."<=&!2&!)/)+(0":!'&2(L)(!.&*)/2(#"#!
;-(!,&#"0!-$1/>"2&)!.&*.(/+&)!2(!+()+()!3")("2&)!(0!()'(./@."<=&:! F-*+"0(*+(!.&0!
&)!.&*.(/+&)!2(!6\_:!'"#"!&!2()(*4&14/0(*+&!2&! !"#$%&:!)(*2&!&)!.&*.(/+&)!2(!6h9!
-$1/>"2&)!.&0&!3")(!2(!'();-/)"A

B&0!&)!+()+()!)(*2&!.#/"2&)!3")("2&)!*"!()'(./@."<=&:!E!'&))^4(1!%"#"*$#!;-(!
&!)/)+(0"!2()(*4&14/2&!()+C!.&##()'&*2(*2&!"&!()'(#"2&:!"1E0!2(!(4/+"#!;-(!&)!+()+()!
)(F"0!.#/"2&)!)&0(*+(!"'d)!&!)/)+(0"!()+"#!.&0'1(+&A!B&0&:!(0!"1%-*)!.")&):!&)!+()+()!
)=&!.#/"2&)!"&!@*"1!2&!2()(*4&14/0(*+&:!"."3"0!)(*2&!.#/"2&)!+()+()!+(*2(*./&)&):!FC!
;-(:!'"#"!"!.#/"<=&!2())():!&!+()+"2&#!'&2(!4/#!"!;-()$&*"#!&!,-*./&*"0(*+&!.&##(+&!
2&!)/)+(0"!'"#"!;-(0!&!2()(*4&14(-:!(!*&!.")&!2(!&!2()(*4&14(2&#!+(#! /*+(#'#(+"2&!
"!()'(./@."<=&!2(!-0"!,&#0"!/*.&##(+":!&)!+()+():!0()0&!&3+(*2&!)-.())&!2-#"*+(!"!
(b(.-<=&:!()+"#=&!(##"2&)A!_!'"#$#!2/))&:!"!/0'&#+`*./"!2(!.#/"<=&!2(!+()+()!3")("2&)!
*"!()'(./@."<=&!@."!(4/2(*./"2"A

_!/0'1(0(*+"<=&!"+-"1!2"!,(##"0(*+"!56785679()$*%!.&*)$+-/!(0!-0!'#&+d-

$'&!;-(!'(#0/+(!&!2()(*4&14/0(*+&!2(!"1%-0")!0(1Q&#/")!.&0&!+#"3"1Q&!,-+-#&!"!)(#!
#("1/>"2&:!.&0&:!'&#!(b(0'1&:!"!%(#"<=&!2(!2/"%#"0")!(0!,&#0"+&!%#C@.&!(!*=&!"'(*")!
textual.
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Referências

_7jJN:!IA!IA! !"#$%&'%())*+",-%&.$%/01 !"#$%!&#'()*+!,-'./0*'1!2332 !

456",78&"1!& ! !"#$#"%&'()*"!+&,+-$./:  !"#$%&''()#*&+,&-! ..#$/%0. Nova Iorque: 

,-'./0*'1!2332 

9:67:;<1!8 != ! !"#$%&'(!')#*&*'(!'+!*,!'-./01&/#2'3#"#'43210#$5!*'(!')!2.2#"!*. 
233> !?@>!A !B.CC*'D%EF#!GH*CD'%I#!*J!9.K/L.%C!I%!9#J-)D%EF#M!N!O'#0'%J%!I*!OPCN
='%I)%EF#!*J!9.K/L.%C!I%!9#J-)D%EF#1!5/.$*'C.I%I*!Q*I*'%R!I*!9%J-./%!='%/I*1!
9%J-./%!='%/I*1!233> !

ECLIPSE. 4+6 - /!1$-&2!,#/+'3$#1/4$+!,&%0+$2$56 !B.C-#/S$*R!*J+!TUV-+WWXXX *LR.-C* 
#'0W%DRWY !:L*CC#!*J+!2Z!%0# !23?2 

!Q6:"[8\1!B !, !0(1+%&2!34+.&5!#637+#78!+:  ..26*+5!78 !,$!9+,&#.#*'&!:$1.;4+5. 

&/I.%/%-#R.C+!].R*^!O)_R.CU./01!233` !

=6<,81!7 !a b!B<"8c1!= !9 b!46<B,[c1!, !: !0"-7+!3./&90:: </=/!"#$5#/11*+5!>*,0!

?7@A!?7B!/+-!C7BD!d, Re+!a#U/!].R*^!f!,#/C1!2332 !

INRIA ATLAS. 5,:&;.4+.7(!< !233> !B.C-#/S$*R!*J+!TUV-+WWXXX *LR.-C* #'0WJ2JW%DRW
I#LW:7\g&/$*/D#'  ̂-IAY !:L*CC#!*J+!2Z!%0# !23?2 

a:9[c1!a !&,!/2D 0(1+%=>"-+1&'()*"!+&,+-$./&".1&5."%<-3-&*376&?@. Nova Iorque: 

9%J_'.I0*!5/.$*'C.D^!O'*CC1!233Z 

[\8OO81!: b!]:6H861!a b!4:,71!] !025&ABC%"3.+1: E0&!7$-&2!8#*=&+! #%0*,&%,;#&!(!

"#/%4%&!/+-!"#$1*'& !4#CD#/+!:II.C#/N]*CR* 1̂!233` 

\:H:"9h:1!4 !O !&,!/2D!:)D#J%D*I!H#I*RN_%C*I!7*Ci/0!)C./0!DU*!5H\!7*Ci/0!O'#jR*!
%/I!kl7 !'3B76&0(2+DD"&*(!E-6(C&"--(#3"7+1&*376&0F2A:'GHI. 7$-&2(8#*=&+!

9+5*+&&#*+5A!F&#*G%/4$+!/+-!F/2*-/4$+H!@+,&5#/4+5!F&#*G%/4$+!/+-!F/2*-/4$+!*+!789. 

B*/$*'1!233m 

\:6H:"1!9 !5CC%<3./&J0:&".1& "K+!.-:  +!@+,#$-;%4$+!,$!)IJ&%,()#*&+,&-! +/26'*'!

/+-!8&'*5+!/+-!,0&!C+*G&-!"#$%&'' !2 !*I !O'*/iL*!h%RR!O761!233? 

\&H:1!: !, !786'9:;+!B#!6*().C.D#!n!,#R)EF# !,F#!O%)R#+!o'.L%1!23?? 

\&"B\:61!Q b!]&"B&,9h1!: b!]8=8"861!a !@+,&5#/4+5!7$-&2(K/'&-!E&'4+5!L*,0!
9=$2;4$+/#6!M;+%4$+/2!E&'4+5. ,63!1&;.7+!."$(."%&?(.L+!+.#+&(.&'()*"!+&,+-$./M&

D+!3N#"$(.M&".1&D"%31"$(.&O(!E-6(C-1!23?3 !

H8\\<61!, !a !&,!/2D 8<4'<!*=2#(#: O'./LS-.#C!I*!:'().D*D)'%!<'.*/D%I%!-#'!H#I*R#C !
6.#!I*!a%/*.'#+!9.K/L.%!H#I*'/%1!233p 

OMG. 025&P831+&D+!-3(.&QRHRQ !233` !B.C-#/S$*R!*J+!TUV-+WWXXX #J0 #'0WL0.N_./W
I#Lq#J0W3`N3>N3?Y !:L*CC#!*J+!2@!%0# !23?2 

O:8,1!a !7$-&2!E#/+'3$#1/4$+!%$1! EBH!O#/I#!*J!O'riL%!%!H2H!7$-&2!
E#/+'3$#1/4$+. >!?1*,#'@/A!/B#"1#'(!''()*"!+1!$ !?1!/ !m1!- !`>N@@1!233m 
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O8"B861!7 !: !J0:&O++E+.1&?!"-6&?(8!-+ !&/I.%/%-#R.C+!].R*^!O)_R.CU./01!2332 

O866c1!] !8 &AS+#$4+&0+76(1-&L(!&'()*"!+&,+-$./ !` !*I !&/I.%/%-#R.C+!].R*^!
O)_R.CU./01!233> 

O68,,H:"1!6 !, !Engenharia de '()*"!+ !> !*I !6.#!I*!a%/*.'#+!HL='%XNh.RR1!233> 

689h1!a b!45",81!9 !0(1+%=2!34+.&'()*"!+&2+4+%(CT+.7: @+,&5#/4+5!N;/2*,6!

Assurance !"#$%!&#'()*+!&/A#'J%i#/!,L.*/L*!6*A*'*/L*1!233m 

68s:1!h b!\:"B81!, !7$-&2!K/'&-!E&'4+5!C'*+5!O$PL/#&! #%0*,&%,;#&. '+4+.76&

;.7+!."$(."%&?(.L+!+.#+&(.&;.L(!T"$(.&,+#6.(%(/<C'23?3 

6&<,1!8 b!H<68&6:!Q&\h<1!7 !Teste de '()*"!+ !2 !*I !6.#!I*!a%/*.'#+!:RD%!4##tC1!233> 

,<5s:1!& !Q !9 b!:6:ua<1!H !: !O !HB:!N!:'().D*D)'%!<'.*/D%I%!-#'!H#I*R#C+!5J!
8v*J-R#!O'riL# !>!?1*,#'@/A!/B#"1#'(!''()*"!+1!$ !?1!/ !m1!- !2ZN`@1!233m 


