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Resumo:

No cenário atual, a utilização de banco de dados se torna cada vez mais constante no nosso dia a dia, 
devido a isto, busca-se encontrar maneiras de abstrair os dados de forma que seja possível melhorar o 
entendimento e organização. Para isso, são utilizados modelos de banco de dados que visam descrever de 
maneira formal a estrutura de um banco de dados. Estes modelos podem ser realizados através de 
ferramentas de modelagem que propõem-se a facilitar as atualizações, tanto do banco de dados quando 
dos modelos de dados. Diversas ferramenta de modelagem de banco de dados podem ser encontradas 
através de pesquisas porém, poucas são destinadas a empresas ou desenvolvedores que possuem um 
baixo orçamento. Com esta motivação, foi elaborado um estudo que busca comparar as ferramentas 
CASE de modelagem de banco de dados Open Source para identificar quais as características e 
funcionalidades que essas ferramentas possuem visando apontar qual delas seria mais apropriada para as 
empresas ou desenvolvedores que possuem baixo orçamento.
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2V EDQFR GH GDGRV H RV VLVWHPDV GH EDQFR GH GDGRV VH WRUQDP FDGD YH] PDLV� � � � � � � � � � � � � � � �
HVVHQFLDLV QR GLD D GLD GD VRFLHGDGH H SURYRFDP XP JUDQGH LPSDFWR QR FUHVFLPHQWR GR XVR GH� � � � � � � � � � � � � � � � �
FRPSXWDGRUHV >(/0$65,� ����@� 3RGHPRV REVHUYDU D LQWHUDomR GH DWLYLGDGHV GR FRWLGLDQR� � � � � � � � � � �
FRP EDQFR GH GDGRV DWUDYpV GH GHSyVLWR RX VDTXH GH GLQKHLUR QR EDQFR� UHVHUYDV HP KRWpLV�� � � � � � � � � � � � � � � �
FRPSUDV GH SURGXWRV HP ORMDV RX RQOLQH� JHUHQFLDPHQWR GH HVWRTXHV HP VXSHUPHUFDGRV�� � � � � � � � � � � �
GHQWUH RXWURV� 2V EDQFR GH GDGRV VmR FROHo}HV GH GDGRV LQWHJUDGRV� 2V GDGRV VmR IDWRV TXH� � � � � � � � � � � � � � � �
SRGHP VHU JUDYDGRV H TXH SRVVXHP XP VLJQLILFDGR LPSOtFLWR� FRPR SRU H[HPSOR� QRPHV�� � � � � � � � � � � � �
Q~PHUR GH WHOHIRQH H HQGHUHoRV TXH VmR DUPD]HQDGRV HP DJHQGDV WHOHI{QLFDV RX HP� � � � � � � � � � � � �
FRPSXWDGRUHV SRU PHLR GH SODQLOKDV� (VVDV LQIRUPDo}HV VmR XPD FROHomR GH GDGRV H� � � � � � � � � � � � �
FRQVHTXHQWHPHQWH� XP EDQFR GH GDGRV >(/0$65,� ����@� 3DUD DGPLQLVWUDU R EDQFR GH GDGRV� � � � � � � � � � � � �
VmR XWLOL]DGRV VLVWHPDV GHQRPLQDGRV GH 6LVWHPDV GH *HUHQFLDPHQWR GH %DQFR GH 'DGRV� � � � � � � � � � � �
�6*%'�� TXH SURSRUFLRQDP XP DPELHQWH FRQYHQLHQWH H HILFLHQWH SDUD UHFXSHUDU H DUPD]HQDU� � � � � � � � � � � �
LQIRUPDo}HV�>6,/%(56&+$7=������@��

$ PRGHODJHP GH EDQFR GH GDGRV p R HVWXGR GDV LQIRUPDo}HV H[LVWHQWHV HP XP� � � � � � � � � � � � � �
FRQWH[WR SDUD D FRQVWUXomR GH XP PRGHOR GH UHSUHVHQWDomR H HQWHQGLPHQWR >0$&+$'2�� � � � � � � � � � � �
����@� 2V PRGHORV GH GDGRV RX PRGHORV GH EDQFR GH GDGRV VmR GHVFULo}HV IRUPDLV GD� � � � � � � � � � � � � � �
HVWUXWXUD GH XP EDQFR GH GDGRV� RX VHMD� p XPD GHVFULomR GR WLSR GH LQIRUPDo}HV TXH HVWmR� � � � � � � � � � � � � � � � �
DUPD]HQDGDV HP XP EDQFR GH GDGRV >+(86(5� ����@� �8PD GDV SULQFLSDLV FDUDFWHUtVWLFDV GD� � � � � � � � � � � � �
PRGHODJHP GH GDGRV p RV QtYHLV GH DEVWUDomR GH GDGRV� TXH SRGHP VHU FKDPDGRV GH� � � � � � � � � � � � � � �
DERUGDJHP GH PRGHODJHP� $ DERUGDJHP GH PRGHODJHP p XP FRQMXQWR GH FRQFHLWRV XVDGRV� � � � � � � � � � � � �
SDUD FRQVWUXLU XP PRGHOR H SRGH VHU GLYLGLGD HP PRGHOR FRQFHLWXDO� PRGHOR OyJLFR H PRGHOR� � � � � � � � � � � � � � �
ItVLFR� 2 PRGHOR FRQFHLWXDO p XP PRGHOR DEVWUDWR GD GHVFULomR GR EDQFR GH GDGRV GH IRUPD� � � � � � � � � � � � � � � �
LQGHSHQGHQWH GD LPSOHPHQWDomR GH XP 6LVWHPD GH *HUHQFLDPHQWR GH %DQFR GH 'DGRV� RX� � � � � � � � � � � � �
VHMD� HOH UHJLVWUD DV LQIRUPDo}HV TXH SRGHP DSDUHFHU QR EDQFR PDV QmR UHJLVWUD FRPR HVWHV� � � � � � � � � � � � � � �
GDGRV HVWmR DUPD]HQDGRV D QtYHO GH 6*%'� -i R PRGHOR OyJLFR UHSUHVHQWD D HVWUXWXUD GH XP� � � � � � � � � � � � � � � �
EDQFR GH GDGRV QR QtYHO GH DEVWUDomR GR XVXiULR GR 6*%'� (� R PRGHOR ItVLFR TXH GHPRQVWUD� � � � � � � � � � � � � � � � �
FRPR RV GDGRV VmR DUPD]HQDGRV ILVLFDPHQWH VHQGR XWLOL]DGR SRU SURILVVLRQDLV SDUD RWLPL]DU R� � � � � � � � � � � � �
GHVHPSHQKR�>+(86(5������@���

$ FULDomR GH PRGHORV GH EDQFR GH GDGRV D PmR p DOJR PXLWR WUDEDOKRVR GHYLGR D� � � � � � � � � � � � � � � �
FRQWtQXDV PXGDQoDV TXH SRGHP RFRUUHU GXUDQWH D YLGD ~WLO GR PRGHOR� 2 TXH WRUQD QHFHVViULR� � � � � � � � � � � � � � �
XP DSRLR SDUD D PRGHODJHP� 8PD DOWHUQDWLYD GH DSRLR VmR DV IHUUDPHQWDV &$6( � �&RPSXWHU� � � � � � � � � � � � � �

$LGHG 6RIWZDUH (QJLQHHULQJ ��� 8PD IHUUDPHQWD &$6( SRGH DSRLDU R GHVHQYROYLPHQWR GH XP� � � � � � � � � � � �
EDQFR GH GDGRV� WDQWR QD IDVH GH PRGHODJHP TXDQWR QD IDVH GH SURMHWR >+(86(5� ����@� $� � � � � � � � � � � � � � � �
XWLOL]DomR GH IHUUDPHQWDV &$6( GHPDQGD PXLWRV UHFXUVRV SDUD VXD DTXLVLomR� R TXH GLILFXOWD� � � � � � � � � � � � �
R XVR GH HPSUHVDV FRP EDL[R RUoDPHQWR >+(86(5� ����@� 3RU RXWUR ODGR� H[LVWHP� � � � � � � � � � � � �
IHUUDPHQWDV &$6( �2SHQ 6RXUFH�� RX VHMD� TXH QmR SRVVXHP FXVWR GH OLFHQoD SDUD HVVD� � � � � � � � � � � � � �
ILQDOLGDGH� (QWUHWDQWR� HVVDV IHUUDPHQWDV �2SHQ 6RXUFH VmR OLPLWDGDV HP UHODomR D� � � � � � � � � � �
IXQFLRQDOLGDGHV H VXSRUWH� 'LDQWH GLVVR� IRL UHDOL]DGD XPD FRPSDUDomR HQWUH DV IHUUDPHQWDV� � � � � � � � � � � �
&$6( �2SHQ 6RXUFH SDUD D PRGHODJHP GH EDQFR GH GDGRV GLVSRQtYHLV QR PHUFDGR� FRP R� � � � � � � � � � � � � � �
LQWXLWR GH LGHQWLILFDU TXDLV VmR DV PHOKRUHV IHUUDPHQWDV SDUD HPSUHVDV GH SHTXHQR SRUWH RX� � � � � � � � � � � � � �
TXH�WHQKDP�XP�RUoDPHQWR�EDL[R���
�
��0(72'2/2*,$��

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



�
'H DFRUGR FRP D PHWRGRORJLD GH FRPSDUDomR XWLOL]DGD �)LJXUD ��� IRUDP UHDOL]DGDV� � � � � � � � � � � �

SHVTXLVDV� GH IRUPD H[SORUDWyULD� D ILP GH LGHQWLILFDU DV IHUUDPHQWDV �2SHQ 6RXUFH SDUD� � � � � � � � � � � � �
PRGHODJHP GH EDQFR GH GDGRV PDLV SRSXODUHV H TXH HVWmR GLVSRQtYHLV QD DWXDOLGDGH� &RPR� � � � � � � � � � � � � �
UHVXOWDGR GHVWD SHVTXLVD IRL HODERUDGR XPD OLVWD GH RLWR IHUUDPHQWDV &$6( VHOHFLRQDGDV TXH� � � � � � � � � � � � �
SRGHP VHU XWLOL]DGDV QD PRGHODJHP GH EDQFR GH GDGRV SDUD IDFLOLWDU R HQWHQGLPHQWR GD� � � � � � � � � � � � � �
HVWUXWXUD H RUJDQL]DomR GR EDQFR� 1HVWD OLVWD HVWmR SUHVHQWH DV VHJXLQWHV IHUUDPHQWDV�� � � � � � � � � � � �
%U0RGHOR�� �'DWDEDVH 'HSOR\PHQW 0DQDJHU�� �'%'HVLJQHU �0\64/ ��� �0\64/ :RUNEHQFK��� � � � � � � �
1250$ ��� �2SHQ�0RGHO6SKHUH��� �SJ0RGHOHU ��H��64/�3RZHU�$UFKLWHFW��

$ SDUWLU GD OLVWD GH IHUUDPHQWDV �2SHQ 6RXUFH�� IRUDP HIHWXDGDV DV YHULILFDo}HV GDV� � � � � � � � � � � � �
GRFXPHQWDo}HV GH FDGD XPD GDV IHUUDPHQWD� $ GRFXPHQWDomR YHULILFDGD IRL SURSRUFLRQDGD� � � � � � � � � � �
SHORV GHVHQYROYHGRUHV GDV IHUUDPHQWDV DWUDYpV GH VHXV UHVSHFWLYRV VLWHV� $WUDYpV GHVVD� � � � � � � � � � �
YHULILFDomR IRUDP FRPSDUDGDV DV SULQFLSDLV IXQFLRQDOLGDGHV H FDUDFWHUtVWLFDV� 'HQWUH DV� � � � � � � � � �
IXQFLRQDOLGDGHV�H�FDUDFWHUtVWLFDV�XWLOL]DGDV�SDUD�FRPSDUDomR�GDV�IHUUDPHQWDV�HVWmR���

� 6LQFURQL]DomR FRP R %DQFR� &RQH[mR GD IHUUDPHQWD FRP R SUySULR EDQFR GH� � � � � � � � � � � �
GDGRV�RX�6LVWHPD�GH�*HUHQFLDPHQWR�GH�%DQFR�GH�'DGRV��6*%'���

� 6LVWHPD�2SHUDFLRQDO��6LVWHPDV�RSHUDFLRQDLV�TXH�D�IHUUDPHQWDV�HVWi�GLVSRQtYHO��
� 0RGHORV 6XSRUWDGRV� 0RGHORV D IHUUDPHQWD VXSRUWD FRPR� SRU H[HPSOR�� � � � � � � � �
PRGHOR�OyJLFR��PRGHOR�FRQFHLWXDO�RX�PRGHOR�ItVLFR��

� *HUDU ''/ ��'DWD 'HILQLWLRQ /DQJXDJH ��� &RQYHUVmR GR PRGHOR GH EDQFR GH� � � � � � � � � � �
GDGRV�HP�OLQJXDJHP�GH�GHILQLomR�GH�GDGRV�� �

� (QJHQKDULD�5HYHUVD��&RQYHUVmR�GR�'//�HP�PRGHOR�GH�EDQFR�GH�GDGRV��
� &RODERUDomR��'LVSRQLELOLGDGH�GH�P~OWLSORV�XVXiULRV��

�
)LJXUD����0HWRGRORJLD�GH�&RPSDUDomR�GDV�)HUUDPHQWDV�

�
)RQWH��GR�DXWRU��������
�
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�

'LDQWH GD FRPSDUDomR GDV SULQFLSDLV IXQFLRQDOLGDGHV H FDUDFWHUtVWLFDV �7DEHOD �� IRL� � � � � � � � � � �
SRVVtYHO GHWHFWDU DOJXQV DVSHFWRV� 'HQWUH DV RLWR IHUUDPHQWDV VHOHFLRQDGDV DSHQDV D %U0RGHOR� � � � � � � � � � � �
p GHILQLGD FRPR XPD IHUUDPHQWD GH HQVLQR� VHQGR DVVLP� HOD DSHQDV SRVVXL D SRVVLELOLGDGH GH� � � � � � � � � � � � � � �
PRGHODU GH IRUPD OyJLFD H FRQFHLWXDO VHP KDYHU D VLQFURQL]DomR FRP R EDQFR GH GDGRV QHP� � � � � � � � � � � � � � � �
JHUDomR GH �'DWD 'HILQLWLRQ /DQJXDJH ��''/�� (QJHQKDULD 5HYHUVD H &RODERUDomR� (P UHODomR� � � � � � � � � � � �
jV GHPDLV IHUUDPHQWDV p SRVVtYHO REVHUYDU TXH SRVVXHP D PDLRULD GDV IXQFLRQDOLGDGHV� � � � � � � � � � � �
FDUDFWHUtVWLFDV VHPHOKDQWHV FRPR p R FDVR GD VLQFURQL]DomR FRP EDQFR GH GDGRV R TXH IDFLOLWD� � � � � � � � � � � � � � �
D PRGLILFDomR GR PRGHOR H DWXDOL]DomR GR EDQFR H YLFH�YHUVD� $OpP GLVVR� HODV VmR GHVWLQDGDV� � � � � � � � � � � � � � �

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



D FHQiULRV HPSUHVDULDLV WHQGR FRPR IXQFLRQDOLGDGH R VXSRUWH D *HUDomR GH '// H (QJHQKDULD� � � � � � � � � � � � � �
5HYHUVD� R TXH IDFLOLWD SDUD TXHP TXHU FULDU R PRGHOR H H[SRUWDU D OLQJXDJHP RX LPSRUWDU D� � � � � � � � � � � � � � � � �
OLQJXDJHP H JHUDU R PRGHOR� 2XWUR SRQWR TXH p SHUWLQHQWH HP WRGDV DV IHUUDPHQWDV �2SHQ� � � � � � � � � � � � � � �

6RXUFH p D QmR GLVSRQLELOLGDGH GH P~OWLSORV XVXiULRV SDUD D FRODERUDomR� XPD IXQFLRQDOLGDGH� � � � � � � � � � � � �
TXH p UHFRUUHQWH SDUD D GLIHUHQFLDomR GDV IHUUDPHQWDV GH PRGHODJHP �2SHQ 6RXUFH GDV� � � � � � � � � � � � �
IHUUDPHQWDV�SDJDV��

$ PDLRU GLIHUHQoD HQWUH DV IHUUDPHQWDV GHVWLQDGDV DR FHQiULR HPSUHVDULDO HVWi� � � � � � � � � � �
UHODFLRQDGD DR VLVWHPD RSHUDFLRQDO H RV PRGHORV TXH GmR VXSRUWH� ([LVWHP WUrV IHUUDPHQWDV� � � � � � � � � � � � �
QmR HVWmR GLVSRQtYHLV SDUD WRGRV RV SULQFLSDLV VLVWHPDV RSHUDFLRQDLV �:LQGRZV� /LQX[ H� � � � � � � � � � � �
PDF26�� $ �'DWDEDVH 'HSOR\PHQW 0DQDJHU H D �'%'HVLJQHU �0\64/� HVWmR GLVSRQtYHLV� � � � � � � � � � �
DSHQDV SDUD :LQGRZV H /LQX[� -i D 1250$ HVWi GLVSRQtYHO DSHQDV SDUD R VLVWHPD :LQGRZV�� � � � � � � � � � � � � � �
3RUpP� GLIHUHQWH GD %U0RGHOR� (P UHODomR DRV PRGHORV TXH VmR VXSRUWDGRV D 1250$ H D� � � � � � � � � � � � � � �
2SHQ 0RGHO6SKHUH �GmR VXSRUWH DRV WUrV WLSRV GH PRGHORV FLWDGRV DQWHULRUPHQWH� VHQGR HOHV� � � � � � � � � � � � �
PRGHOR FRQFHLWXDO� OyJLFR H ItVLFR� -i D �'%'HVLJQHU �0\64/�� �D 0\64/ :RUNEHQFK �H D� � � � � � � � � � � � � �
SJ0RGHOHU �VXSRUWDP DSHQDV PRGHORV FRQFHLWXDLV H ItVLFR� GDV TXDLV D �'%'HVLJQHU �0\64/� �H� � � � � � � � � � � � �
D 0\64/ :RUNEHQFK �FULDP PRGHORV ((5 TXH VmR YHUV}HV HVWHQGLGDV GH PRGHORV PDLV� � � � � � � � � � � � �
DEUDQJHQWHV TXH RV PRGHORV QRUPDLV� 8PD FDUDFWHUtVWLFD D VH VDOLHQWDU p TXH WRGRV RV PRGHORV� � � � � � � � � � � � � � �
SDUD FHQiULR HPSUHVDULDO DSUHVHQWDP PRGHOR ItVLFR FRPR VXSRUWH R TXH GHPRQVWUD IRFR HP� � � � � � � � � � � � �
SURILVVLRQDLV GHYLGR DR FRQKHFLPHQWR TXH p QHFHVViULR SDUD D XWLOL]DomR GH PRGHORV ItVLFRV� � � � � � � � � � � � �
SDUD�FULDomR�GH�EDQFR�GH�GDGRV��
�
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$QDLV�GR�����6$/­2�,17(51$&,21$/�'(�(16,12��3(648,6$�(�(;7(16­2���6,(3(�
8QLYHUVLGDGH�)HGHUDO�GR�3DPSD���6DQWDQD�GR�/LYUDPHQWR����D���GH�QRYHPEUR�GH������
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$ SDUWLU GR UHVXOWDGR HQFRQWUDGRV SRGHPRV LQIHULU TXH QmR H[LVWH XPD IHUUDPHQWD� � � � � � � � � � � �
&$6( TXH VH GHVWDFD HP UHODomR jV GHPDLV� SDUD R XVR HP HPSUHVDV FRP EDL[R RUoDPHQWR�� � � � � � � � � � � � � � � �
,VVR RFRUUH GHYLGR jV IHUUDPHQWDV VHOHFLRQDGDV IRUQHFHUHP SUDWLFDPHQWH DV PHVPDV� � � � � � � � � �
IXQFLRQDOLGDGHV H FDUDFWHUtVWLFDV� 6HQGR DVVLP� D HVFROKD GD PHOKRU IHUUDPHQWD ILFD D FULWpULR� � � � � � � � � � � � �
GDV HPSUHVDV� KDYHQGR TXH OHYDU HP FRQVLGHUDomR D IDFLOLGDGH GH XVR� FRQILJXUDo}HV�� � � � � � � � � � � �
TXDOLGDGH GD GRFXPHQWDomR� DGDSWDomR H PRGHODJHP TXH GHVHMD�VH UHDOL]DU� $VVLP� FRP R� � � � � � � � � � � �
REMHWLYR GH RWLPL]DU GHVHQYROYLPHQWRV HP WUDEDOKRV IXWXURV VHUmR OHYDQWDGDV H FRPSDUDGDV� � � � � � � � � � �
WpFQLFDV�SDUD�D�UHXWLOL]DomR�GH�EDQFR�GH�GDGRV��
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