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1.#/#I+&! '! %'$%)#.'! 3)! %/+"")"! )(! =1+! *'&!()#'! 3)! "1+! )".&1.1&+! 3)! 3+3'"! !"#$%0! )0!
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%'/'&#3'"!)(!+I1/!&)*&)")$.+(!%'(*'$)$.)"!3)")$4'/4#3'"!$)".)!.&+K+/`'G!
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Figura 1. Arquitetura Proposta 

! J+&+! +! #$.):&+,6'! )$.&)! +*/#%+,7)"!;<=1+! )! +! ./&*#/*&0! *'&!()#'! 3'! %+$+/! 3)!
#$.)&+.#4#3+3)0! ]! $)%)""S&#'! '! 1"'! 3)! *&'.'%'/'"!3)! %'(1$#%+,6'!*+3&7)"0! %'('!P<J0!
cPPJ! )! OHWJ! 8O#/4+! b#/`'! )! 9'$3#(! >?@@BG! J+&+! .+$.'0! M'&+(! +3#%#'$+3'"0! 5!
+&T1#.).1&+! *&'*'".+0! '"! (_31/'"! P<J! 8 ! >?@AB0! ;<=1+dcPPJ! )!
;<=1+dOHWJ!8O#/4+!b#/`'!)!9'$3#(!>?@@BG!!
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)"")$%#+#"!3'!*&'.'%'/'!cPPJa@G?!8O#/4+!b#/`'!)!9'$3#(!>?@@BG![/)!*'""1#!3)*)$3U$%#+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
R!`..*EaaVVVG"'M.V+&)*1K/#%'G:'4GK&!
\!`..*EaaVVVG)%/#*")G'&:!

52



!!

"#! $%"&'#! ()*+! ,-.,-/-012"#! 02! 2,3&41-1&,25! 67! #! $%"&'#! 8)9&2:;<=*! ,-2'4>2! 2!
4$.'-$-012?@#!"-! ,-A&,/#/! B&0"2$-0124/! "#!.,#1#A#'#!;<=*!C5C! -!C5D! E;4'F2!G4'H#!-!
I#0"4$! DJCCK! -! .#//&4! "-.-0"L0A42! A#$! #!$%"&'#!8)9&2:M((*5!=$N#/!$%"&'#/!
B#,2$!-/A,41#/!-$!9&25!
! =!=*O!9-41#,!P;;!Q$%"&'#!-$!9&2R!B#4!A#0/1,&S"2!0-/1-!1,2N2'H#!A#$!#!401&41#!
"-!B2A4'412,!#!"-/-0F#'F4$-01#!"-!2.'4A2?T-/!8)9&2!.2,2!2!(U!V4W412'+!3&-!1,2N2'H2$!
A#$!2! '-41&,2! "-! B#01-/! "-!P;;!"4/.#0SF-4/! 02! !"#$%"$#5!)#$!2! &14'4>2?@#! "#!$%"&'#!
8)9&2:M((*+!-/12!=*O!,-2'4>2!&$2!,-3&4/4?@#!M((*!X!!"#$%"$#+!N&/A20"#!.#,!&$!&$$'!
P;;5! *2,2! 4//#+! 2! =*O! 40B#,$2! #! -0"-,-?#! A#$.'-1#! .2,2! #! 2,3&4F#! 02! ($)+! 02!
,-3&4/4?@#!M((*5!)#$#!#!B#,$21#!P;;!Y!&$2!-Z1-0/@#!"#!B#,$21#![\9+!#!,-1#,0#!"2!
,-3&4/4?@#!/-!"7!21,2FY/!"-!&$!2,3&4F#!-$!12'!B#,$21#5!=#! ,-A-N-,! -/1-! 2,3&4F#+! A#$! #!
A#01-]"#! "#!P;;+! 2!=*O+! 21,2FY/! "2! &14'4>2?@#! "2! N4N'4#1-A2! 9&2[\9! E;4'F2! G4'H#! -!
I#0"4$!DJCCK+!A#0F-,1-!#![\9!-$!&$2!12N-'2!9&2!-!.,--0AH-!/&2!-/1,&1&,2!.,%.,42!"-!
#N^-1#/+!3&-!,-.,-/-012!#!A202'!"#!P;;!-!2/!/&2/!-01,2"2/5!=#! A#0A'&4,! -/1-! .,#A-//#+!
1#"#!#!A#01-]"#!"#!P;;!.#"-!/-,!A#0/&$4"#!.#,!2.'4A2?T-/!8)9&25!
! =!=*O!*++,-$./$0%12!B#4!"-/-0F#'F4"2!.2,2!.-,$414,!2!401-W,2?@#!"-!2.'4A2?T-/!
8)9&2!A#$!#!$#1#,!"-!N&/A2/!"#!I##W'-+!&14'4>20"#!#!/-,F4?#!*++,-$.345#+6./$0%125!
<!/-&!.,#.%/41#!Y!"2,!/&.#,1-!X!,-2'4>2?@#!"-!.-/3&4/2/!"-!.7W402/!($)!-!/41-/!21,2FY/!"-!
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/-,F4?#! *++,-$. 345#+6. /$0%12! -Z4W-! &$2! ,-3&4/4?@#! M((*;! .2,2! 2! ,-2'4>2?@#! "-!
.-/3&4/2/+!-!#!/&N/4/1-$2!I40W2a8)9!240"2!0@#!#B-,-A-!/&.#,1-!2!124/!,-3&4/4?T-/5!
! <!/-&!B&0A4#02$-01#!#A#,,-!"2!/-W&401-!B#,$2b!2!=*O!*++,-$./$0%12!Q8)9&2R!
B2>! &$2! ,-3&4/4?@#!M((*+! &14'4>20"#! #!$%"&'#!8)9&2:M((*+! X! #&1,2! .2,1-! "2!=*O!
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B#,$21#! ;0<0/1%:9#.=)>$#1.?+#0#:+"! Q6;<8R+! 40B#,$20"#! 2/! .7W402/!($)! -0A#01,2"2/!
-$!A#0B#,$4"2"-!A#$!2/!.2'2F,2/aAH2F-!-0F42"2/!A#$#!.2,c$-1,#!"-!.-/3&4/25!!
! =.-/2,! "#! *++,-$. 345#+6. /$0%12! .#//4N4'412,! #! ,-1#,0#! "#! ,-/&'12"#! 0#/!
B#,$21#/!6;<8!-![\9+!#.1#&a/-!.-'2!2"#?@#!"#!.,4$-4,#!.#,!/-,!$-0#/!N&,#A,714A#!-$!
/&2!-/1,&1&,2+!0@#!/-0"#!0-A-//7,42/!$2,A2?T-/!0#!40SA4#!-!B4$!"-!A2"2!/-01-0?2!QA#$#!
#A#,,-! -$! [\9R+! ! A#0B#,$-! #N/-,F2"#! .#,! EIH4/4! -15! 2'! DJCJK5! O/1#! .-,$41-! &$2!
,-"&?@#!0#!12$20H#!"2!,-/.#/12!-+!A#0/-3&-01-$-01-+!$-0#,!21,2/#!02!/&2!#N1-0?@#5!
! G402'$-01-+!#! ,-1#,0#!"#!,-/&'12"#!Y!-0F42"#!2#!,0#$(07+!3&-!#!,-.2//2!.2,2!2!
.2,1-!"2!=*O!.,-/-01-!02!2.'4A2?@#!8)9&25!=#!,-A-N-,!#!,-/&'12"#!-$!6;<8+!2!=*O!B2>!
&/#!"2!N4N'4#1-A2!6;<8d9&2e!.2,2!A#0F-,1-,!#!,-/&'12"#!-$!&$2!12N-'2!9&2+!1#,020"#a#!
2//4$!A#0/&$SF-'!.-'2!2.'4A2?@#!8)9&25!
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!"#$%"$#!/-!1#,02$!.#//SF-4/5!</!-/1&"#/!"-!A2/#!C!-!D+!2.,-/-012"#/!02!.,%Z4$2!/-?@#+!
B#,2$! .,#"&>4"#/! A#$! #! 401&41#! "-! "-$#0/1,2,! #! &/#! "-/12! 2,3&41-1&,2! -$! "&2/!
2.'4A2?T-/b! CR! .2,2! #! A#0/&$#! "-! &$!@$). /$%<:1$! .#,! &$2! 2.'4A2?@#! #A,+<$%"6$"#!
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"#$%&'!(!)*!+&,&!&!-./(0,&123!4(!%5&!&+6-7&123!"#$%&!&3!53/3,!4(!8%97&9!43!:3306(!
(!;-9%&6-<&123!4(!73./(=439!(5!>??@!+&,&!(.,-A%(7-5(./3!4(!73./(=43!/(6(;-9-;3B!

!" #$%&'()*+%,-.(/*+%,
"(9/&!9(123!923!&+,(9(./&4&9!&9!&+6-7&1C(9!,(D(,(./(9!&39!(9/%439!4(!7&93!,(&6-<&439B!

!"0" 1%(&*+,*$,2)%+,03,445,67,
E5! FG,,&-9@! H(-I(-,&! (! ?-6;&! J-6K3! )LM)N! D3-! +,34%<-43! %5! +,3/O/-+3! 4(! &+6-7&123! !"
#$%&'()&(!! "#$%&@! %/-6-<&.43! 83&! +&,/(! 4&! &,A%-/(/%,&! +,3+39/&P! 39! 5O4%639! H#Q@!
"#$%&RSHHQ@!"#$%&R?TGQ!(!&!GQU!$(-/3,!>??B!!G!&+6-7&123!/(;(!7353!D-.&6-4&4(!
+,-.7-+&6!&!-./(0,&123!4(!43-9!9(,;-139!03;(,.&5(./&-9@!4-9+3.-8-6-<&439!+(6&!??QVHT@!
+&,&!,(9+3.4(,!&!&60%5&9!.(7(99-4&4(9!8W9-7&9!4&!+3+%6&123@!&/,&;X9!4(!%5!;(Y7%63!4(!
735%.-7&123!+,(9(./(! (5!A%&9(! /34&9!&9! ,(9-4Z.7-&9! [&!H\*P!M*! -./(0,&123!&3!9-9/(5&!
?UTQ@!3!A%&6!5&./X5!-.D3,5&1C(9!4(!373,,Z.7-&9!+36-7-&-9!(!4(!/,].9-/3'!)*! -./(0,&123!
735! &! ^(6(0&7-&!\-,/%&6@! 9(,;-13! +&,&! ,(0-9/,39! 4(! 836(/-.9! 4(! 373,,Z.7-&! (6(/,_.-739!
4-9+3.-8-6-<&43! .&!*&+B! G! J-0%,&! )! -6%9/,&! &! D%.7-3.&6-4&4(! 4(! &735+&.K&5(./3! 4(!
`36(/-5!4(!T73,,Z.7-&![`T*!.&!&+6-7&123!(5!A%(9/23B!

!
Figura 2. Estudo de Caso 1: Funcionalidade para Acompanhamento de BO 

! E9/&!-5&0(5!539/,&!+&,/(!4&!&+6-7&123!-./(0,&4&!&3!9(,;-13!^(6(0&7-&!\-,/%&6B!
#35!3!5O4%63!"#$%&R?TGQ@!D3-!D(-/3!3!73.9%53!4(!%5!,&+-.&'%/0&!+&,&!+(,5-/-,!&!
73.9%6/&! 4&! 9-/%&123! 4(! `T9! (6(/,_.-739@! ,(0-9/,&439! ;-&! 9-9/(5&! *&+! 4&! ^(6(0&7-&!
\-,/%&6B!Q&,&!&!-./(0,&123!735!3!9-9/(5&!?UTQ@!%5!6(-/3,!4(!>??!D3-!-5+6(5(./&43!.&!
&+6-7&123B! T! 5(953! %/-6-<&! &! GQU! $(-/3,! >??! +&,&! 3! 73.9%53! 4(! -.D3,5&1C(9@!
7&4&9/,&4&9!.3!,(D(,-43!9-9/(5&@!,(D(,(./(9!&!373,,Z.7-&9!4(!/,].9-/3B!"(9/(!73./(I/3@!3!
>??! D3-! %/-6-<&43! +&,&! +,3;(,! %5! 9(,;-13! 4(! &"#$%! .&!H\^-B!G+(9&,! 43! 73.9%53! 4(!
4&439!.&! &+6-7&123!4(9(.;36;-4&! /(,! 9-43! 9-5%6&43@!39! 9(,;-139! -./(0,&439! 923! ,(&-9! (!
(9/23!4-9+3.Y;(-9!&39!7-4&4239!/37&./-.(.9(9B!

!"8" 1%(&*+,*$,2)%+,83,9:),;<'/=)>?+,@2A&),=+:,1B($C%?+,*$,2+C($D*+,
! E9/(!(9/%43!4(!7&93@!4(9(.;36;-43!938,(!&!&,A%-/(/%,&!+,3+39/&@!,(9%5(V9(!&!%5&!
&+6-7&123!"#$%&!A%(!%/-6-<&!&!GQU!1$$#2&!.&3'04,+&,&!+,37%,&,!5&&67!>??!.&!8(!&'(&!@!
A%(! +34(5! /(,! ,(6&123! 735!3! 73./(=43! (5! (I-8-123B!E9/(9! 5&&67! 923! &+,(9(./&439! &3!
/(6(9+(7/&43,@!3!A%&6!+34(!(9736K(,!A%&6!4(6(9!4(9(a&!;-9%&6-<&,B!G3!9(6(7-3.&,!3!5&&6@!&!
&+6-7&123!"#$%&@!+3,!5(-3!4&!GQU!$(-/3,!>??@!8%97&!3!9(%!,(9+(7/-;3!&,A%-;3![bc$*!
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"#! !"#$%"$#! $! $%&'$! (! )$*! +(",$-.(! #(! *)*/0&(1! 20(3$".(! #))&4! (! $"0&5*$+&4$",(! .(!
+(",$-.(!,$6$3&)(!#,0#37)!.#)!&"8(04#9:$)!#.&+&("#&)!;<==>!#.3&".#)!.#!&$'?!@! A&B*0#!
C!&6*),0#!#!#26&+#9D(!EFG*#!.$)$"3(63&.#?!

!
Figura 3. Estudo de Caso 2: Extensão de Conteúdo em uma Aplicação NCLua 

! H*#".(!(!*)*/0&(!.$!IJ!#+&("#!#!#26&+#9D(!EFG*#!2$6(!+(",0(6$!0$4(,(!;A&B*0#!
CK@>1!7!$%&'&.(!*4!+#42(!.$!$",0#.#!.$!.#.()!;+#42(!.$!,$%,(>!2#0#!2$)5*&)#)!&$'1!"(!
5*#6!(!*)*/0&(!2(.$!&"8(04#0!2#6#30#)K+L#3$!0$6#+&("#.#)!#(!+(",$-.(!$4!$%&'&9D(!(*!
5*#65*$0!#))*",(!5*$!.$)$M#!20(+*0#0?!N!&.$#6!)$0&#!(',$0!.#.()!.(!OPQ!;2#6#30#)K+L#3$!
5*$! +#,$B(0&R#4! *4! .$,$04&"#.(! 20(B0#4#! $4! $%&'&9D(>1! 2#0#! 8#R$0! #! 2$)5*&)#!
#*,(4/,&+#! )$")S3$6! T! 20(B0#4#9D(! +(00$",$?! F(",*.(1! &))(! "D(! 8(&! 2())S3$6! $4!
.$+(00U"+&#! .$! .(&)! 4(,&3()V! W>! #! #26&+#9D(! 0$20(.*R! *4! 3S.$(! 2#0#! )&4*6#0! #!
20(B0#4#9D(! .$! *4#! $4&))(0#1! (*! )$M#1! "D(! $),D(! )$".(! ,0#")4&,&.#)! #)! ,#'$6#)! 5*$!
+(",U4! #)! &"8(04#9:$)! .(! OPQX! Y>! (! #4'&$",$! .$! )&4*6#9D(! *,&6&R#.(! ;Q&"B#KEFG!
J&0,*#6!=IZ>1!#,7!(!4(4$",(1!"D(!.&)2:$!.$!0$+*0)()!2#0#!#+$))#0!(!OPQ?!
! F(4!#)!2#6#30#)K+L#3$!&"8(04#.#)!2$6(!*)*/0&(1!#!#26&+#9D(!'*)+#!0$)*6,#.()!"(!
)$03&9(! ())*+$, -./#)0, 1$2%34, 2(0! 4$&(! .#! @P[! ())*+$, 1$2%341! #.&+&("#".(! #(!
2#0\4$,0(! .$! 2$)5*&)#! *4#! 0$),0&9D(! ;8&6$,]2$V0))>! 2#0#! 0$,(0"(! .$! 0$)*6,#.()! 5*$!
#2(",$4!$%+6*)&3#4$",$!2#0#!#05*&3()!+(4!#!$%,$")D(!?0))?!E$),$!4(4$",(1!(!*)*/0&(!
2(.$!)$6$+&("#0!*4!.()!0$)*6,#.()!(',&.()!(*!8#R$0!*4#!"(3#!2$)5*&)#!&$'?!E(! +#)(! .$!
)$6$9D(!.$!*4!.()!0$)*6,#.()!$%&'&.()1!#!#26&+#9D(!*,&6&R#!#!@P[!G$&,(0!<==!2#0#!(',$0!(!
#05*&3(! ^_G! "#! !"#$%"$#1! 0$8$0$",$! #(! 5$$6! <==! )$6$+&("#.(?! F(4! (! 6)&"+)26!
+("+6*S.(1!#!#26&+#9D(!$%&'$!(!+(",$-.(!.(!<==!"#!,$6#!.#!IJ!;A&B*0#!CKZ>?!
! F(4! &))(1! (! *)*/0&(! 2(.$! '*)+#0! (*,0#)! 8(",$)! .$! &"8(04#9:$)! "#! &$'1! 5*$!
2(.$4!$),#0!0$6#+&("#.#)!$!3D(!#674!.(!+(",$-.(!,$6$3&)(!$4!$%&'&9D(1!$!#))&41!(',$0!
4#&)!.$,#6L$)!.$!+$0,(!#))*",(1!#20(8*".#".(!(!)$*!+("L$+&4$",(!)('0$!(!4$)4(?!

!" #$%&'()*+,-)&./'%+'&.
N)! .(&)! $),*.()! .$! +#)(! #20$)$",#.()!4(),0#4! #! *,&6&R#9D(! .$! ,(.()! ()! +(42("$",$)!
;@P[)>! .#! #05*&,$,*0#! 20(2(),#! $4! .&3$0)()! +$"/0&()! .$! &",$B0#9D(! IJ`&! ! !"#$%"$#V!
6)&"+)26!.$!#05*&3()!;"$),$!,0#'#6L(1!#05*&3()!^_G>1!&",$B0#9D(!+(4!(*,0()!)&),$4#)!
3&#!aIIP!$!aIIP=!$!(!+(")*4(!.$!7$',1$%893$/!2(0!4$&(!.(!20(,(+(6(!=N@P?!
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