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Resumo:

Muitos produtos de software ao passar do tempo ficam obsoletos, devido a constante evolução das 
necessidades dos usuários e da evolução natural das tecnologias disponíveis, necessitando assim 
manutenções ou adições de funcionalidades. Para realizar estas alterações no software, se faz necessário 
entender o código-fonte do sistema: sua estrutura, algoritmos e fluxos de execução. Porém, há situações 
em que este código-fonte está documentado de maneira inconsistente ou superficial, ou até mesmo não 
possua nenhum documento de apoio, tornando o entendimento do sistema uma tarefa custosa. O 
transformador gerado neste trabalho tem a capacidade de extrair as informações estruturais de classes: o 
nome da mesma, quais são seus atributos e funções, a visibilidade destes atributos e funções e a 
assinatura (parâmetros de entrada e tipo de retorno) destas funções. É possível citar como vantagem do 
trabalho realizado que, após abstrair as informações do código-fonte para um modelo, é possível exportá-
lo para outras linguagens de programação. Assim, facilitando a migração de aplicações. Além de 
exportações e migrações, após que o processo de engenharia reversa estar aplicado, podemos utilizar 
técnicas de verificação e validação nos modelos gerados, garantindo uma uma melhor qualidade das 
aplicações.
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0XLWRV SURGXWRV GH VRIWZDUH DR SDVVDU GR WHPSR ILFDP REVROHWRV� GHYLGR D FRQVWDQWH� � � � � � � � � � � � �
HYROXomR GDV QHFHVVLGDGHV GRV XVXiULRV H GD HYROXomR QDWXUDO GDV WHFQRORJLDV GLVSRQtYHLV�� � � � � � � � � � � �
QHFHVVLWDQGR DVVLP PDQXWHQo}HV RX DGLo}HV GH IXQFLRQDOLGDGHV� 3DUD UHDOL]DU HVWDV DOWHUDo}HV� � � � � � � � � � �
QR VRIWZDUH� VH ID] QHFHVViULR HQWHQGHU R FyGLJR�IRQWH GR VLVWHPD� VXD HVWUXWXUD� DOJRULWPRV H� � � � � � � � � � � � � �
IOX[RV GH H[HFXomR� 3RUpP� Ki VLWXDo}HV HP TXH HVWH FyGLJR�IRQWH HVWi GRFXPHQWDGR GH� � � � � � � � � � � � �
PDQHLUD LQFRQVLVWHQWH RX VXSHUILFLDO� RX DWp PHVPR QmR SRVVXD QHQKXP GRFXPHQWR GH DSRLR�� � � � � � � � � � � � �
WRUQDQGR�R�HQWHQGLPHQWR�GR�VLVWHPD�XPD�WDUHID�FXVWRVD��

$OpP GD QHFHVVLGDGH GH DOWHUDU R FyGLJR�IRQWH GR VRIWZDUH� Ki FDVRV RQGH GHVHMD�VH� � � � � � � � � � � � �
HIHWXDU DV WDUHIDV GH YHULILFDomR H YDOLGDomR QR VLVWHPD� (VWDV GXDV WDUHIDV SRGHP QHFHVVLWDU� � � � � � � � � � � � � �
GH XPD GRFXPHQWDomR PDLV DEUDQJHQWH VREUH R FyGLJR�IRQWH� FRPR D HVWUXWXUD HVWiWLFD GR� � � � � � � � � � � � �
PHVPR � �.256+8129$� ������� 2 SURFHVVR GH YHULILFDomR H YDOLGDomR DQDOLVD� � � � � � � � � �
H[DXVWLYDPHQWH H WHVWD R VRIWZDUH SDUD GHWHUPLQDU VH HOH H[HFXWD VXDV IXQo}HV� SDUD JDUDQWLU� � � � � � � � � � � � � �
TXH HOH UHDOL]D VXDV IXQo}HV GH IRUPD FRUUHWD H PHQVXUDU VXD TXDOLGDGH H FRQILDELOLGDGH� � � � � � � � � � � � � �
�:$//$&(���������

3DUD REWHU HVWD GRFXPHQWDomR IDOWDQWH� p SRVVtYHO XWLOL]DU D HQJHQKDULD UHYHUVD� RQGH� � � � � � � � � � � �
SDUWLPRV GH XP FyGLJR�IRQWH SURQWR H R HOHYDPRV SDUD XP QtYHO PDLV DEVWUDWR� XP PRGHOR� 2� � � � � � � � � � � � � � � �
SURFHVVR GH REWHQomR GH UHSUHVHQWDo}HV ~WHLV GH DOWR QtYHO GH D SDUWLU GH FyGLJR�IRQWH p� � � � � � � � � � � � � � �
FKDPDGR�HQJHQKDULD�UHYHUVD�� �%581(/,Ê5(����������

1HVWH DUWLJR DSUHVHQWDUHPRV XPD HQJHQKDULD UHYHUVD� RQGH H[WUDtPRV GH XP FyGLJR QD� � � � � � � � � � � �
OLQJXDJHP &�� DV FDUDFWHUtVWLFDV HVWUXWXUDLV HVWiWLFDV� FRPR FODVVHV� DWULEXWRV GH FODVVHV H� � � � � � � � � � � �
DVVLQDWXUDV GH PpWRGRV� SDUD XP GLDJUDPD GH FODVVHV 80/ � �8QLILHG 0RGHOLQJ /DQJXDJH ��� � � � � � � � � � � � �
(VWD OLQJXDJHP GH PRGHODJHP IRL FULDGD SRU HVSHFLDOLVWDV HP PRGHODJHP� SDUD FRQVROLGDU H� � � � � � � � � � � � �
SDGURQL]DU R JUDQGH Q~PHUR GH OLQJXDJHQV GH SURJUDPDomR RULHQWDGDV D REMHWRV� SRU YROWD GR� � � � � � � � � � � � � �
ILQDO GRV DQRV �� H LQtFLR GRV DQRV �� �/,6%2$� ������ (VWH GLDJUDPD 80/� SRU ILP� p VDOYR� � � � � � � � � � � � � � � � � �
HP�XP�DUTXLYR�QR�IRUPDWR�;0,��

2 SURFHVVR GH HQJHQKDULD UHYHUVD WDPEpP HVWi SUHVHQWH QD PLJUDomR GH DSOLFDo}HV� � � � � � � � � � � �
�)/(85(<� ������ SRLV DSyV REWHU XP PRGHOR FRQWHQGR DV LQIRUPDo}HV HVWUXWXUDLV� p� � � � � � � � � � � �
SRVVtYHO H[SRUWDU FyGLJR�IRQWH SDUD GLYHUVDV OLQJXDJHQV� VHQGR DSHQDV QHFHVViULR D FULDomR GH� � � � � � � � � � � �
XP�WUDQVIRUPDGRU��

3DUD FRQVHJXLU HOHYDU R FyGLJR D XP QtYHO PDLV DOWR p QHFHVViULR FULDU XPD iUYRUH� � � � � � � � � � � � � � �
VLQWiWLFD DEVWUDWD � $67 � �$EVWUDFW 6\QWD[ 7UHH��� HVWD TXH SRU VXD YH] SRVVXL GLYHUVDV IRUPDV� � � � � � � � � � � � � � �
GH VHU FRQVWUXtGD� XWLOL]DQGR GLIHUHQWHV IHUUDPHQWDV� 1HVWH WUDEDOKR RSWDPRV SRU XWLOL]DU D� � � � � � � � � � � �
IHUUDPHQWD $17/U �7(5(1&(� ������ R TXDO VH PDLV DGHTXD j QRVVD QHFHVVLGDGH� GHYLGR R� � � � � � � � � � � � � �
IDWR GH SRVVXLU JUDPiWLFDV SURQWDV� $SyV VXD FRQVWUXomR� D $67 SRGH VHU XWLOL]DGD SDUD� � � � � � � � � � � � � �
LQ~PHURV ILQV� FRPR� DQiOLVH GH VRIWZDUHV� GHVHQYROYLPHQWR GH VRIWZDUHV H FRQVWUXomR GH� � � � � � � � � � � �
FRPSLODGRUHV�� �),6&+(5������ ����
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2 SURFHVVR GH WUDQVIRUPDomR GR FyGLJR�IRQWH SDUD R PRGHOR 80/ RFRUUH HP GXDV� � � � � � � � � � � � �
HWDSDV� $ )LJXUD � DSUHVHQWD XPD YLVmR JHUDO GHVWH SURFHVVR� e JHUDGD XPD $67 XWLOL]DQGR D� � � � � � � � � � � � � � � �

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



IHUUDPHQWD $17/U �YHMD D )LJXUD � SDUD XP H[HPSOR GH $67 JHUDGD D SDUWLU GR FyGLJR�IRQWH� � � � � � � � � � � � � � � �
GD�)LJXUD����(VWi�$67�p�JHUDGD�FRP�EDVH�HP�XPD�JUDPiWLFD�SUp�GHILQLGD��

�
)LJXUD�����3URFHVVR�GH�WUDQVIRUPDomR�GR�FyGLJR�IRQWH�SDUD�PRGHOR��

�
)RQWH��$XWRU��������

�
$SyV LVVR� R WUDQVIRUPDGRU FRQVWUXtGR QDYHJD SRU HVWD $67� H[WUDLQGR LQIRUPDo}HV� � � � � � � � � � �

VREUH�DV�FODVVHV��DWULEXWRV�H�IXQo}HV�GHVWDV�FODVVHV��JHUDQGR�XP�GLDJUDPD�GH�FODVVHV�80/��
&RP D XWLOL]DomR GD IHUUDPHQWD $17/U� IRL JHUDGR XP SDUVHU� SDUD D OLQJXDJHP GH� � � � � � � � � � � � � �

SURJUDPDomR -DYD� 3DUD D JHUDomR GHVWH SDUVHU� XWLOL]RX�VH XPD JUDPiWLFD SURQWD �6$1&+(=� � � � � � � � � � � �
������ $ SDUWLU GR SDUVHU JHUDGR SHOR $17/U� HVWHQGHX�VH D FODVVH DEVWUDWD �%DVH9LVLWRU� � � � � � � � � � � � �
�JHUDGD DXWRPDWLFDPHQWH SHOR $17/U� H FULRX�VH GLYHUVRV �9LVLWRUV �SDUD H[WUDLU DV� � � � � � � � � � �
LQIRUPDo}HV QHFHVViULDV GD $67 JHUDGD� $ )LJXUD � DSUHVHQWD XP GRV �9LVLWRUV �FULDGRV� VHQGR� � � � � � � � � � � � � �
R�UHVSRQViYHO�SRU�H[WUDLU�LQIRUPDo}HV�VREUH�XPD�FODVVH��

$VVLP� R WUDQVIRUPDGRU FRQVWUXtGR QHVWH WUDEDOKR DSOLFD RV �9LVLWRUV �JHUDGRV QD $67 H� � � � � � � � � � � � �
FULD�RV�HOHPHQWRV�GR�GLDJUDPD�80/�FRP�EDVH�QR�WLSR�GH�Qy�YLVLWDGR��

�
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2 WUDQVIRUPDGRU JHUDGR QHVWH WUDEDOKR WHP D FDSDFLGDGH GH H[WUDLU DV LQIRUPDo}HV� � � � � � � � � � � �

HVWUXWXUDLV GH FODVVHV� R QRPH GD PHVPD� TXDLV VmR VHXV DWULEXWRV H IXQo}HV� D YLVLELOLGDGH� � � � � � � � � � � � � � �
GHVWHV DWULEXWRV H IXQo}HV H D DVVLQDWXUD �SDUkPHWURV GH HQWUDGD H WLSR GH UHWRUQR� GHVWDV� � � � � � � � � � � � � � �
IXQo}HV��

3DUD H[HPSOLILFDU R VHX IXQFLRQDPHQWR� FRQVLGHUH R TXH p DSUHVHQWDGR QDV )LJXUDV �� �� � � � � � � � � � � � � �
H �� $R IRUQHFHU FRPR HQWUDGD R FyGLJR�IRQWH GD )LJXUD � DR SDUVHU FULDGR SHOR $17/U� p� � � � � � � � � � � � � � � � �
JHUDGD GH IRUPD DXWRPDWL]DGD D $67 GD )LJXUD �� $R DSOLFDU R �9LVLWRU &ODVV6SHFLILHU9LVLWRU� � � � � � � � � � � � � �
DR Qy UDL] GH XPD $67� VHPSUH TXH KRXYHU XP Qy GR WLSR �FODVVVSHFLILHU �TXH FRUUHVSRQGH j� � � � � � � � � � � � � � � � �
XPD FODVVH�� R PpWRGR �YLVLW&ODVV6SHFLILHU�� �&ODVV6SHFLILHU&RQWH[W FW[� VHUi LQYRFDGR� ,VWR� � � � � � � � �
RFRUUH� SRU H[HPSOR� SDUD R SULPHLUR Qy SUHVHQWH QD )LJXUD � �TXDQGR YLVWD GH FLPD SDUD� � � � � � � � � � � � � � � �
EDL[R�� 3DUD H[WUDLU R QRPH GHVWD FODVVH� EDVWD QDYHJDU SHORV ILOKRV GR Qy HP TXHVWmR� FRPR� � � � � � � � � � � � � � � �
H[HPSOLILFDGR QD OLQKD �� GD )LJXUD �� $SyV LVVR� VmR DSOLFDGRV QRYRV �9LVLWRUV FRQIRUPH� � � � � � � � � � � � � �
QHFHVViULR� 3RU H[HPSOR� p DSOLFDGR XP QRYR �9LVLWRU�� TXH p UHVSRQViYHO SRU H[WUDLU DV� � � � � � � � � � � � � �
LQIRUPDo}HV�GH�DWULEXWRV�H�IXQo}HV�GD�FODVVH��OLQKDV����H����GD�)LJXUD�����
�

�

�

�

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



)LJXUD�����9LVLWRU�JHUDGR�SDUD�YLVLWDU�QyV�GR�WLSR� �FODVVVSHFLILHU ���

�
)RQWH��$XWRU��������
�

)LJXUD�����$67�JHUDGD�D�SDUWLU�GH�XP�FyGLJR�IRQWH�HP�&����

�
)RQWH��$XWRU��������
�
�
�

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



)LJXUD�����&yGLJR�IRQWH�HP�&����
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2 WUDQVIRUPDGRU JHUDGR WHP D FDSDFLGDGH GH H[WUDLU DV LQIRUPDo}HV HVWUXWXUDLV� � � � � � � � � � �
HVWiWLFDV GH FyGLJRV IRQWH HVFULWRV HP &��� 3RUpP� VXD HIHWLYLGDGH QmR IRL WHVWDGD H DYDOLDGD�� � � � � � � � � � � � � � �
2X VHMD� SRGH KDYHU VLWXDo}HV HP TXH R WUDQVIRUPDGRU QmR FRQVLJD H[WUDLU DV LQIRUPDo}HV� � � � � � � � � � � � � �
FRUUHWDV��RX�DWp�PHVPR�QmR�IXQFLRQH��

e SRVVtYHO FLWDU FRPR YDQWDJHP GR WUDEDOKR UHDOL]DGR TXH� DSyV DEVWUDLU DV� � � � � � � � � � � �
LQIRUPDo}HV GR FyGLJR�IRQWH SDUD XP PRGHOR� p SRVVtYHO H[SRUWi�OR SDUD RXWUDV OLQJXDJHQV GH� � � � � � � � � � � � �
SURJUDPDomR� $VVLP� IDFLOLWDQGR D PLJUDomR GH DSOLFDo}HV� $OpP GH H[SRUWDo}HV H PLJUDo}HV�� � � � � � � � � � � �
DSyV TXH R SURFHVVR GH HQJHQKDULD UHYHUVD HVWDU DSOLFDGR� SRGHPRV XWLOL]DU WpFQLFDV GH� � � � � � � � � � � � �
YHULILFDomR H YDOLGDomR QRV PRGHORV JHUDGRV� JDUDQWLQGR XPD XPD PHOKRU TXDOLGDGH GDV� � � � � � � � � � � �
DSOLFDo}HV��

3DUD WUDEDOKRV IXWXURV� DSyV XPD EDWHULD GH WHVWHV SDUD DVVHJXUDU R IXQFLRQDPHQWR GR� � � � � � � � � � � � �
WUDQVIRUPDGRU HP GLIHUHQWHV VLWXDo}HV� SRGHUmR VHU FULDGRV JHUDGRUHV GH FyGLJR SDUD� � � � � � � � � � �
GLIHUHQWHV�SODWDIRUPDV��
�
5()(5Ç1&,$6��
�
(��.256+8129$���0��3(7.29,&��0��*��-��9��'(1�%5$1'��0��5��0286$9,��
&33�;0,��5HYHUVH�(QJLQHHULQJ�RI�80/�&ODVV��6HTXHQFH��DQG�$FWLYLW\�'LDJUDPV�IURP�
&���6RXUFH�&RGH���,Q����7+�:25.,1*�&21)(5(1&(�21�5(9(56(�(1*,1((5,1*��
������S����������
�
'��5��:$//$&(��5��8��)8-,,���6RIWZDUH�YHULILFDWLRQ�DQG�YDOLGDWLRQ��DQ�RYHUYLHZ�� �������
�
-��/,6%2$�)���-��/��%5$*$���80/��8QLILHG�0RGHOLQJ�/DQJXDJH�� �������
�
)/(85(<��)5$1&.��%5(721��(5:$1��%$8'5<��%(12,7��1,&2/$6��$/$,1��
-(48(/��-($1�0$5&���0RGHO�GULYHQ�HQJLQHHULQJ�IRU�VRIWZDUH�PLJUDWLRQ�LQ�D�ODUJH�
LQGXVWULDO�FRQWH[W�� �,Q��,17(51$7,21$/�&21)(5(1&(�21�02'(/�'5,9(1�
(1*,1((5,1*�/$1*8$*(6�$1'�6<67(06��������S����������
�
7(5(1&(�3���$17/5�$1RWKHU�7RRO�IRU�/DQJXDJH�5HFRJQLWLRQ���'LVSRQtYHO�HP��
�KWWS���ZZZ�DQWOU�RUJ�!��$FHVVR�HP�����MXO��������
�
6$1&+(=�&���&33���*UDPPDU�� �'LVSRQtYHO�HP��
�KWWSV���JLWKXE�FRP�DQWOU�JUDPPDUV�Y��WUHH�PDVWHU�FSS!��$FHVVR�HP�����MXO��������
�
*��),6&+(5��-��/86,$5',��-�:��921�*8'(1%(5*���$EVWUDFW�6\QWD[�7UHHV�±�DQG�WKHLU�
5ROH�LQ�0RGHO�'ULYHQ�6RIWZDUH�'HYHORSPHQW�� �������S������

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������



%581(/,Ê5(��+��&$%27��-��'83e��*��0$',27��)���0R'LVFR��$�PRGHO�GULYHQ�UHYHUVH�
HQJLQHHULQJ�IUDPHZRUN�� �������
�

$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������


