
,QVWLWXWR GH &LAHQFLDV 0DWHPuDWLFDV H GH &RPSXWDzFaDR

,661 � ���������

3523267$ '( 80 352&(662 3$5$ $
$48,6,&z a$2 '( &21+(&,0(172 (;3/u,&,72

$1'5($ 3$'29$1 -8%,/(8
-$48(/,1( %5,*/$'25, 38*/,(6,
62/$1*( 2/,9(,5$ 5(=(1'(

526(/< 6$1&+(6

1Rx ��

5(/$7u25,26 7u(&1,&26 '2 ,&0&

6aDR &DUORV
$JR������



3URSRVWD GH XP 3URFHVVR SDUD D
$TXLVLzFaDR GH &RQKHFLPHQWR ([SOurFLWR �
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6XPuDULR

� ,QWURGXzFaDR �

� 0RGHORV GH &LFOR GH 9LGD SDUD 'HVHQYROYLPHQWR GH 6RIWZDUH �
��� &RQVLGHUDzFaRHV ,QLFLDLV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0RGHORV GH &LFOR GH 9LGD SDUD 'HVHQYROYLPHQWR GH 6LVWHPDV 7UDGLFLRQDLV � �
��� 0RGHORV GH &LFOR GH 9LGD SDUD 'HVHQYROYLPHQWR GH 6LVWHPD %DVHDGR HP

&RQKHFLPHQWR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� 3ULQFLSDLV (UURV QDV (WDSDV GH 'HVHQYROYLPHQWR GH 6LVWHPDV %DVHDGRV HP

&RQKHFLPHQWR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� &RQVLGHUDzFaRHV )LQDLV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� 3URFHVVR GH $TXLVLzFaDR GH &RQKHFLPHQWR ��
��� &RQVLGHUDzFaRHV ,QLFLDLV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $ $TXLVLzFaDR GH &RQKHFLPHQWR QR 'HVHQYROYLPHQWR GH XP 6LVWHPD %DVHDGR

HP &RQKHFLPHQWR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� $TXLVLzFaDR GH &RQKHFLPHQWR ([SOurFLWR � � � � � � � � � � � � � � � � � � � � � ��
��� 2 3URFHVVR SDUD $TXLVLzFaDR GH &RQKHFLPHQWR ([SOurFLWR � ,3$,$ � � � � � � � ��
��� &RQVLGHUDzFaRHV )LQDLV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

� &RQFOXVaDR ��

L



/LVWD GH )LJXUDV

��� 0RGHOR &DVFDWD >3UHVVPDQ ��@� � � � � � � � � � � � � � � � � � � � � � � � � �
��� 0RGHOR (VSLUDO >-RQHV ��@� � � � � � � � � � � � � � � � � � � � � � � � � � � � �
��� &LFOR GH 9LGD (YROXFLRQuDULR RX ,QFUHPHQWDO >0D\UKDXVHU ��@� � � � � � � � � �
��� 0RGHOR GH 3URWRWLSDzFaDR 5uDSLGD >-RQHV ��@� � � � � � � � � � � � � � � � � � � �
��� &LFOR GH 'HVHQYROYLPHQWR (WHUQR >0D\UKDXVHU ��@� � � � � � � � � � � � � � � �
��� $ERUGDJHP GH )DVH (PEXWLGD >0D\UKDXVHU ��@� � � � � � � � � � � � � � � � �
��� (VWUXWXUD GH XP 6LVWHPD %DVHDGR HP &RQKHFLPHQWR� � � � � � � � � � � � � �
��� 0RGHOR /LQHDU SDUD 'HVHQYROYLPHQWR GH XP 6LVWHPD %DVHDGR HP &RQKHFL�

PHQWR >*LDUUDWDQR ��@� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
��� 0RGHOR (VSLUDO SDUD 'HVHQYROYLPHQWR GH XP 6LVWHPD %DVHDGR HP &RQKHFL�

PHQWR >*LDUUDWDQR ��@� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��

��� )RUPXOuDULR SDUD D $GPLQLVWUDzFaDR GD $TXLVLzFaDR GH &RQKHFLPHQWR� � � � � � ��
��� 7DUHIDV H )DVHV GD $TXLVLzFaDR GH &RQKHFLPHQWR� � � � � � � � � � � � � � � � ��
��� $ 1DWXUH]D ,WHUDWLYD GD $TXLVLzFaDR GH &RQKHFLPHQWR >7XWKLOO ��@� � � � � � � ��
��� 3URSRVWD GH XP 3URFHVVR SDUD $TXLVLzFaDR GH &RQKHFLPHQWR ([SOurFLWR� � � � ��
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&DSurWXOR �

,QWURGXzFaDR

1R GHVHQYROYLPHQWR GH VRIWZDUH uH LPSRUWDQWH TXH VH WHQKD XPD PHWRGRORJLD TXH DX[LOLH D
VXD FRQVWUXzFaDR� GH PRGR D VH REWHU XP VLVWHPD FRP TXDOLGDGH� 3DUD LVVR� H[LVWHP GLYHUVRV
PRGHORV GH FLFOR GH YLGD GH GHVHQYROYLPHQWR GH VRIWZDUH� QR TXDO FDGD XP VH DGHTXD PDLV
D XP GHWHUPLQDGR WLSR GH VRIWZDUH�
2V 6LVWHPDV %DVHDGRV HP &RQKHFLPHQWR �6%&V� VaDR XP WLSR HVSHFurnFR GH VRIWZDUH� 3DUD
R GHVHQYROYLPHQWR GH 6%&V H[LVWHP SURSRVWDV GH PRGHORV TXH IRUDP HODERUDGDV XWLOL]DQGR
RV PRGHORV GH FLFOR GH YLGD GH GHVHQYROYLPHQWR GH VRIWZDUH WUDGLFLRQDLV FRPR VXSRUWH� 2V
6%&V WHP FRPR SRQWR FKDYH D DTXLVLzFaDR H PDQLSXODzFaDR GH FRQKHFLPHQWR H SRUWDQWR� D
$TXLVLzFaDR GH &RQKHFLPHQWR GHYH VHU EHP HODERUDGD H UHDOL]DGD� SDUD TXH VH SURGX]D XP
VLVWHPD FRP TXDOLGDGH H FRQnDELOLGDGH�
$ $TXLVLzFaDR GH &RQKHFLPHQWR uH FRQVLGHUDGD R HVWuDJLR GR GHVHQYROYLPHQWR GH 6%& PDLV
FRPSOH[R� GLVSHQGHQGR PXLWR WHPSR H UHFXUVRV� 3DUD PHOKRUDU D YLDELOLGDGH uH DSUHVHQWDGD
QHVWH WUDEDOKR XPD SURSRVWD GH XP SURFHVVR EHP GHnQLGR SDUD $TXLVLzFaDR GH &RQKHFLPHQWR
([SOurFLWR FRQVLGHUDQGR D QDWXUH]D LWHUDWLYD GD REWHQzFaDR GR FRQKHFLPHQWR� HQWUH RXWUDV
FDUDFWHUurVWLFDV�
(VWH UHODWuRULR HVWuD RUJDQL]DGR HP TXDWUR FDSurWXORV� 1R &DSurWXOR � uH DSUHVHQWDGD XPD LQ�
WURGXzFaDR� FRQVLGHUDQGR RV DVSHFWRV TXH PRWLYDUDP D HODERUDzFaDR GD SURSRVWD GR SURFHVVR
SDUD $TXLVLzFaDR GH &RQKHFLPHQWR ([SOurFLWR� $OJXQV PRGHORV GH FLFOR GH YLGD SDUD R GH�
VHQYROYLPHQWR GH VRIWZDUH WUDGLFLRQDO H SDUD R GHVHQYROYLPHQWR GH 6LVWHPDV %DVHDGRV HP
&RQKHFLPHQWR VaDR DSUHVHQWDGRV QR &DSurWXOR �� DOuHP GRV SULQFLSDLV HUURV FRPHWLGRV QDV
HWDSDV GH GHVHQYROYLPHQWR GH 6%&V� 2 &DSurWXOR � DSUHVHQWD DOJXQV DVSHFWRV GD $TXLVLzFaDR
GH &RQKHFLPHQWR� H D SURSRVWD GR SURFHVVR ,3$,$ SDUD D $TXLVLzFaDR GH &RQKHFLPHQWR� 1R
&DSurWXOR � uH DSUHVHQWDGD D FRQFOXVaDR GR WUDEDOKR� H SRU nP� DV UHIHUAHQFLDV ELEOLRJUuDnFDV
FRQVXOWDGDV SDUD D HODERUDzFaDR GHVWH UHODWuRULR�
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&DSurWXOR �

0RGHORV GH &LFOR GH 9LGD SDUD
'HVHQYROYLPHQWR GH 6RIWZDUH

��� &RQVLGHUDzFaRHV ,QLFLDLV
8P SURFHVVR GH VRIWZDUH UHSUHVHQWD XP FRQMXQWR VHTXHQFLDO GH DWLYLGDGHV� REMHWLYRV� WUDQV�
IRUPDzFaRHV H HYHQWRV TXH HQFDSVXODP HVWUDWuHJLDV SDUD R FXPSULPHQWR GD HYROXzFaDR GR VRIW�
ZDUH >.DQ ��@�
9uDULRV PRGHORV GH SURFHVVR GH GHVHQYROYLPHQWR GH VRIWZDUH WAHP VLGR XWLOL]DGRV SDUD VLVWH�
PDV WUDGLFLRQDLV� 8P WLSR HVSHFLDO GH VRIWZDUH D VHU FRQVLGHUDGR VaDR RV 6LVWHPDV %DVHDGRV
HP &RQKHFLPHQWR �6%&�� TXH SRVVXHP QDWXUH]D LWHUDWLYD QD REWHQzFaDR GR FRQKHFLPHQWR�
FRPSOH[LGDGH QD YDOLGDzFaDR H WHVWHV H FRPSOH[LGDGH QD REWHQzFaDR FRPSOHWD GH VHX FRPSRU�
WDPHQWR QR LQurFLR GR SURMHWR� 'HYLGR HVVDV FDUDFWHUurVWLFDV� RV PRGHORV H[LVWHQWHV SDUD R
GHVHQYROYLPHQWR GH VRIWZDUH WUDGLFLRQDO QaDR VH DGHTXDP HVSHFLnFDPHQWH SDUD R GHVHQYRO�
YLPHQWR GH 6%&V� PDV IRUDP XWLOL]DGRV FRPR VXSRUWH SDUD DOJXPDV SURSRVWDV GH PRGHORV
SDUD R GHVHQYROYLPHQWR GH 6%&V�
1HVWH FDSurWXOR VaDR DSUHVHQWDGRV DOJXQV PRGHORV GH FLFOR GH YLGD GH GHVHQYROYLPHQWR GH
VRIWZDUH WUDGLFLRQDLV� EHP FRPR DOJXQV H[HPSORV GH PRGHORV GH FLFOR GH YLGD SDUD GHVHQ�
YROYLPHQWR GH 6%&�
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��� 0RGHORV GH &LFOR GH 9LGD SDUD 'HVHQYROYLPHQWR
GH 6LVWHPDV 7UDGLFLRQDLV

3DUD R GHVHQYROYLPHQWR GH VRIWZDUH FRP TXDOLGDGH uH QHFHVVuDULR D XWLOL]DzFaDR GH XP PR�
GHOR TXH GLUHFLRQH WRGDV DV DWLYLGDGHV GR SURFHVVR GH GHVHQYROYLPHQWR GHVVH VRIWZDUH
>3UHVVPDQ ��@�

q 0RGHOR &DVFDWD� HVWH PRGHOR uH FRPSRVWR SRU VHLV IDVHV VHTXHQFLDLV TXH VaDR (QJH�
QKDULD GH 6LVWHPDV� $QuDOLVH GH 5HTXLVLWRV� 3URMHWR� &RGLnFDzFaDR� 7HVWH H 0DQXWHQzFaDR
�)LJXUD ����� $ HWDSD GH (QJHQKDULD GH 6LVWHPDV HQYROYH D FROHWD GRV UHTXLVLWRV
HP QurYHO GH VLVWHPD� FRP XPD SHTXHQD SDUFHOD GH SURMHWR H DQuDOLVH GH DOWR QurYHO�
1D $QuDOLVH GH 5HTXLVLWRV� R DQDOLVWD GH VRIWZDUH GHYH FRPSUHHQGHU R GRPurQLR GD
LQIRUPDzFaDR SDUD R VRIWZDUH� EHP FRPR D IXQzFaDR� GHVHPSHQKR H LQWHUIDFH H[LJLGRV� 2
3URMHWR GH VRIWZDUH uH XP SURFHVVR TXH FRQFHQWUD�VH QD HVWUXWXUD GH GDGRV� DUTXLWH�
WXUD GR VRIWZDUH� GHWDOKHV SURFHGLPHQWDLV H FDUDFWHUL]DzFaDR GD LQWHUIDFH� 'XUDQWH D
&RGLnFDzFaDR� R SURMHWR GHYH VHU WUDGX]LGR SDUD XPD OLQJXDJHP GH SURJUDPDzFaDR� $
HWDSD GH 7HVWH FRQFHQWUD�VH QRV DVSHFWRV OuRJLFRV LQWHUQRV GR VRIWZDUH� JDUDQWLQGR TXH
WRGDV DV LQVWUXzFaRHV WHQKDP VLGR WHVWDGDV H WDPEuHP FRQFHQWUD�VH QRV DVSHFWRV IXQFLR�
QDLV H[WHUQRV� UHDOL]DQGR WHVWHV SDUD GHVFREULU HUURV H JDUDQWLU TXH D HQWUDGD GHnQLGD
SURGX]D UHVXOWDGRV UHDLV FRQGL]HQWHV DRV UHVXOWDGRV H[LJLGRV� 1D 0DQXWHQzFaDR GH VRIW�
ZDUH UHDSOLFD�VH FDGD XPD GDV HWDSDV SUHFHGHQWHV GR FLFOR GH YLGD D XP SURJUDPD
H[LVWHQWH�

Engenharia de Sistemas

Anál ise de Requisitos

Codificação

Teste

Manutenção

Projeto

)LJXUD ���� 0RGHOR &DVFDWD >3UHVVPDQ ��@�

q 0RGHOR (VSLUDO� QHVWH PRGHOR ��� R SUREOHPD H DV SRVVurYHLV VROXzFaRHV VaDR LQYHVWLJDGDV�
��� DV VROXzFaRHV VaDR DYDOLDGDV H RV ULVFRV LGHQWLnFDGRV� ��� RV ULVFRV VaDR UHVROYLGRV
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DWUDYuHV GH H[SHULPHQWDzFaRHV FRP R SURWuRWLSR� ��� R SURGXWR uH GHVHQYROYLGR H WHVWDGR�
��� D SUuR[LPD DWLYLGDGH uH SODQHMDGD� LQFOXLQGR SRVVurYHLV SDUWLzFaRHV GH HVIRUzFRV SHVVRDLV
RX GD IXQzFaDR GR VRIWZDUH� H ��� RV UHVXOWDGRV VaDR UHYLVDGRV H RV SODQRV SDUD D SUuR[LPD
LWHUDzFaDR VaDR FRQnUPDGRV� 2 PRGHOR HVSLUDO PLQLPL]D RV ULVFRV LGHQWLnFDQGR LQFHUWH]DV
QR SUuR[LPR HVWuDJLR H XVDQGR SURWuRWLSRV SDUD HVFODUHFHU D VLWXDzFaDR� 2V HVWuDJLRV GH
GHVHQYROYLPHQWR SDUD XP FLFOR VaDR UHGX]LGRV HP TXDWUR DWLYLGDGHV FRPR PRVWUD D
)LJXUD ���� $VVLP� R GHVHQYROYLPHQWR GR VRIWZDUH WRUQD�VH XPD DSOLFDzFaDR UHSHWLGD GDV
PHVPDV DWLYLGDGHV SDUD FULDU� LQFUHPHQWDOPHQWH� DV YHUVaRHV SUHOLPLQDUHV GR SURGXWR
nQDO�
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)LJXUD ���� 0RGHOR (VSLUDO >-RQHV ��@�

q &LFOR GH 9LGD (YROXFLRQuDULR RX ,QFUHPHQWDO� RV SDVVRV LWHUDWLYRV GHVWH PRGHOR DEUDQ�
JHP (VSHFLnFDzFaDR� 3URMHWR� &RGLnFDzFaDR� 7HVWH H 0RQLWRUDPHQWR GH 'HVHPSHQKR
&RQWurQXR� (VVHV SDVVRV GLIHUHQFLDP�VH GRV SDVVRV GR PRGHOR FDVFDWD SHOD H[LVWAHQFLD
GH IHHGEDFN H SHOD RSRUWXQLGDGH GH LQVHULU DOJXPD QRYD IXQFLRQDOLGDGH D FDGD LWHUDzFaDR�
2 GHVHQYROYLPHQWR HYROXFLRQuDULR VH RULHQWD GH DFRUGR FRP RV REMHWLYRV JOREDLV� $
LGHQWLnFDzFaDR GH LQFUHPHQWRV VXFHVVLYRV UHTXHU XP SODQR HYROXFLRQuDULR SUHOLPLQDU H
XPD DERUGDJHP HVWUXWXUDO EuDVLFD� 6LQWHWL]DQGR� R &LFOR GH 9LGD (YROXFLRQuDULR uH XP
SURFHVVR UHSHWLWLYR TXH VH LQLFLD FRP XP FRQMXQWR GH VROXzFaRHV PLQLPDO H TXH YDL LPSOH�
PHQWDQGR� VXFHVVLYDPHQWH� PDLV VROXzFaRHV� $VVLP� R VRIWZDUH SURGXWR GHVHQYROYH�VH
DWUDYuHV GDV YHUVaRHV LQFUHPHQWDGDV� $ )LJXUD ��� PRVWUD R &LFOR GH 9LGD (YROXFLR�
QuDULR�
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Definir objetivos globais
Definir uma abordagem estrutural básica

Define um plano evolucionário  preliminar

Projetar o passo
Implementar o passo

Liberar para uso
Avaliar  desempenho

Feedback

)LJXUD ���� &LFOR GH 9LGD (YROXFLRQuDULR RX ,QFUHPHQWDO >0D\UKDXVHU ��@�

q 3URWRWLSDzFaDR 5uDSLGD� QHVWH PRGHOR� XPD YHUVaDR SUHOLPLQDU GR VRIWZDUH uH GHVHQYROYLGD
UHXVDQGR SDUWHV GH RXWURV SURGXWRV� (VVD YHUVaDR uH DYDOLDGD SHORV GHVHQYROYHGRUHV H
XVXuDULRV� 6H R SURGXWR IRU LQYLuDYHO HOH uH FDQFHODGR� VHQaDR RV GHVHQYROYHGRUHV REWAHP�
LQWURVSHFWLYDPHQWH� D QDWXUH]D GR SUREOHPD H[SHULPHQWDQGR DV VROXzFaRHV DOWHUQDWLYDV
H LQYHVWLJDQGR RXWUDV LQWHUIDFHV� 2V XVXuDULRV SRGHP UHnQDU VHXV UHTXLVLWRV H DYDOLDU DV
VROXzFaRHV DOWHUQDWLYDV LQWHUDJLQGR FRP RV GHVHQYROYHGRUHV� &DGD YHUVaDR SRVWHULRU WHP
D SUREDELOLGDGH GH VHU PDLV HnFLHQWH H FRPSOHWD DWuH VHU REWLGR R SURGXWR nQDO� 'HYLGR
DR HIHLWR GR IHHGEDFN HP FDGD SURWuRWLSR VXFHVVLYR� DR LQYuHV GH OLQKDV SURJUHVVLYDV GR
PRGHOR WUDGLFLRQDO� WHP�VH DOJR SDUHFLGR FRP R PRGHOR HVSLUDO� $VVLP� RV SURWuRWLSRV
DGLFLRQDLV VaDR UHoHWLGRV DSuRV RV HVWuDJLRV GR FLFOR GH YLGD� $QuDOLVH� (VSHFLnFDzFaDR�
3URMHWR� ,PSOHPHQWDzFaDR H 7HVWH� FRPR PRVWUD D )LJXUD ����
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       A nál ise

      Projeto

Implementação

T este

Operação

Pr otótipo

Especi f icação

)LJXUD ���� 0RGHOR GH 3URWRWLSDzFaDR 5uDSLGD >-RQHV ��@�

q &LFOR GH 'HVHQYROYLPHQWR (WHUQR� QHVWH PRGHOR� GLIHUHQWHPHQWH GR &LFOR GH 9LGD
(YROXFLRQuDULR� R IHHGEDFN DFRQWHFH QR nQDO GR FLFOR� 'R SULQFurSLR DR nP GH WRGR
R FLFOR GH YLGD GHYH�VH DYDOLDU D TXDOLGDGH H DQDOLVDU R TXH HVWuD FHUWR RX HUUDGR�
%DVHDGR QLVVR� QRYRV REMHWLYRV VaDR GHnQLGRV� H UHWRUQD�VH tD SULPHLUD IDVH GR FLFOR GH
YLGD� $ )LJXUD ��� PRVWUD R &LFOR GH 'HVHQYROYLPHQWR (WHUQR�

Anál ise
O que se sabe agora? Definir novos objetivos

Projetar

Encontrar/Avaliar
soluções

Serviço e Teste

Medir o efeito de
alteração

   Liberar Real izar

)LJXUD ���� &LFOR GH 'HVHQYROYLPHQWR (WHUQR >0D\UKDXVHU ��@�
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q $ERUGDJHP GH )DVH (PEXWLGD� HVWH PRGHOR FRPELQD D LGuHLD GH HYROXzFaDR �LWHUDzFaDR�
FRP RV SDVVRV GH GHVHQYROYLPHQWR VHTXHQFLDLV� EHP GHnQLGRV� VLPLODUHV DRV SDVVRV
GR 0RGHOR &DVFDWD� 2 TXH R WRUQD GLIHUHQWH GR PRGHOR GH &LFOR GH 9LGD (YROX�
FLRQuDULR H GR &LFOR GH 'HVHQYROYLPHQWR (WHUQR uH D H[LVWAHQFLD GH XP IHHGEDFN PDLV
IUHT�XHQWH HPEXWLGR HP WRGDV DV IDVHV GH GHVHQYROYLPHQWR GR 0RGHOR &DVFDWD� (VWH
PRGHOR uH XWLOL]DGR SDUD SURMHWRV FRPSOH[RV D nP GH IRUzFDU R SDUWLFLRQDPHQWR GR
GHVHQYROYLPHQWR HP SHTXHQRV SDVVRV JHUHQFLuDYHLV�
2 SURMHWR uH GLYLGLGR HP SHTXHQRV SHGDzFRV VLPLODUPHQWH tDV YHUVaRHV GR &LFOR GH 9LGD
(YROXFLRQuDULR� FRPR PRVWUDGR QD )LJXUD ���� 2 ORRS HQWUH D PDQXWHQzFaDR H D UHGHn�
QLzFaDR GR SUREOHPD uH IHFKDGR� VLPLODUPHQWH DR &LFOR GH 'HVHQYROYLPHQWR (WHUQR� +uD
WDPEuHP XP ?SHTXHQR FLFOR GH YLGD� LQVHULGR QHVVH ORRS� 2 FRQMXQWR GH REMHWLYRV
FRUUHQWH GLUHFLRQD D GHnQLzFaDR GR �VXE�SUREOHPD D VHU UHVROYLGR QR SUuR[LPR FLFOR GH
GHVHQYROYLPHQWR� 2 IHHGEDFN GDV YHUVaRHV H[LVWHQWHV SDUD DV IDVHV GH HVSHFLnFDzFaRHV�
GH SURMHWR� GH FuRGLJR H GH WHVWH WDPEuHP uH FRQVLGHUDGR TXDQGR R SUuR[LPR FLFOR GH
GHVHQYROYLPHQWR uH SUHSDUDGR� $ )LJXUD ��� LQGLFD HVVH IHHGEDFN SRU OLQKDV FRP VHWDV
HP WRGDV DV IDVHV�
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Projeto
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   Teste

Objetivos

Como?

O que isso
    parece?
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)LJXUD ���� $ERUGDJHP GH )DVH (PEXWLGD >0D\UKDXVHU ��@�
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��� 0RGHORV GH &LFOR GH 9LGD SDUD 'HVHQYROYLPHQWR
GH 6LVWHPD %DVHDGR HP &RQKHFLPHQWR

2V 6LVWHPDV %DVHDGRV HP &RQKHFLPHQWR �6%&V� VaDR SURJUDPDV GH FRPSXWDGRU TXH XVDP
FRQKHFLPHQWR UHSUHVHQWDGR H[SOLFLWDPHQWH SDUD UHVROYHU SUREOHPDV� (OHV PDQLSXODP FR�
QKHFLPHQWR H LQIRUPDzFaDR GH IRUPD LQWHOLJHQWH H VaDR GHVHQYROYLGRV SDUD VHUHP XVDGRV HP
SUREOHPDV TXH UHTXHUHP XPD TXDQWLGDGH FRQVLGHUuDYHO GH FRQKHFLPHQWR KXPDQR H GH ?HV�
SHUWH]D��
3DUD TXH XP 6%& FKHJXH SHUWR GR GHVHPSHQKR GH XP HVSHFLDOLVWD KXPDQR� R VLVWHPD GHYH
WHU JUDQGH TXDQWLGDGH GH FRQKHFLPHQWR HVSHFLDOL]DGR GLVSRQurYHO� FRQVHJXLU WHU DFHVVR UuDSLGR
D HVVH FRQKHFLPHQWR H VHU FDSD] GH UDFLRFLQDU DGHTXDGDPHQWH FRP HVWH FRQKHFLPHQWR�
8P 6%& SRVVXL GRLV FRPSRQHQWHV HVVHQFLDLV� XPD EDVH GH FRQKHFLPHQWR TXH FRQWuHP R
FRQKHFLPHQWR HVSHFurnFR GR GRPurQLR H XP PRWRU GH LQIHUAHQFLD FRQVLVWLQGR GH DOJRULWPRV
SDUD PDQLSXODU R FRQKHFLPHQWR UHSUHVHQWDGR QD EDVH GH FRQKHFLPHQWR�
$ )LJXUD ��� DSUHVHQWD D HVWUXWXUD EuDVLFD JHUDO GH XP 6%&� 2 1uXFOHR GR 6LVWHPD %DVHDGR
HP &RQKHFLPHQWR �16%&� GHVHPSHQKD DV SULQFLSDLV IXQzFaRHV GR 6%&� D %DVH GH &RQKHFL�
PHQWR �%&� FRQWuHP WRGR R FRQKHFLPHQWR GR HVSHFLDOLVWD GR GRPurQLR VHOHFLRQDGR� $ IRUPD
GH UHSUHVHQWDzFaDR GHYH VHU FRPSDWurYHO FRP D IRUPD GH PDQLSXODzFaDR GR 16%& RX 6+(//�
XVDQGR DOJXP IRUPDOLVPR GH 5HSUHVHQWDzFaDR GH &RQKHFLPHQWR� D 0HPuRULD GH 7UDEDOKR
�07� FRQVLVWH QD uDUHD GH WUDEDOKR GR VLVWHPD�
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MT - Memória de Trabalho
BC - Base de Conhecimento
NSBC - Núcleo do Sistema Baseado

  em Conhecimento

)LJXUD ���� (VWUXWXUD GH XP 6LVWHPD %DVHDGR HP &RQKHFLPHQWR�
$V SULQFLSDLV HWDSDV QR GHVHQYROYLPHQWR GH XP 6%& VaDR�

q (VSHFLnFDzFaDR GRV 5HTXLVLWRV� HQYROYH HVWXGR GH YLDELOLGDGH� GHVHQYROYLPHQWR GH
�



PHWDV� UHnQDPHQWR GR GRPurQLR� HVFROKD GD HTXLSH GH $TXLVLzFaDR GH &RQKHFLPHQWR H
GH SURMHWR� H LGHQWLnFDzFaDR GH IRQWHV GH FRQKHFLPHQWR�

q $TXLVLzFaDR GH &RQKHFLPHQWR� UHIHUH�VH DR SURFHVVR GH DGTXLULU� RUJDQL]DU H HVWUX�
WXUDU R FRQKHFLPHQWR� EHP FRPR D GRFXPHQWDzFaDR GR VLVWHPD D TXDO HQYROYH� HQWUH
RXWURV� D GHnQLzFaDR GH XP GLFLRQuDULR GH FRQKHFLPHQWR�

q 3URMHWR� HQYROYH D GHnQLzFaDR GD HVWUXWXUD H RUJDQL]DzFaDR GR FRQKHFLPHQWR� D GHnQLzFaDR
GH PuHWRGRV SDUD SURFHVVDPHQWR� D VHOHzFaDR GH IHUUDPHQWDV DGHTXDGDV H D GRFXPHQ�
WDzFaDR�

q ,PSOHPHQWDzFaDR� UHIHUH�VH tD FRGLnFDzFaDR� GRFXPHQWDzFaDR GR VLVWHPD H JHUDzFaDR GH
PDQXDLV�

q 7HVWH� HQYROYH D YDOLGDzFaDR H YHULnFDzFaDR GR VLVWHPD H uH FRQVLGHUDGR XP SURFHVVR
FRQWurQXR� SRLV KuD XPD QHFHVVLGDGH GH DVVHJXUDU TXH R VLVWHPD IXQFLRQH FRUUHWDPHQWH�
IRUQHzFD UHVXOWDGRV YHUGDGHLURV �FRUUHWRV� H VDWLVIDzFD RV UHTXLVLWRV GR FOLHQWH�

q 0DQXWHQzFaDR� UHDOL]D HYHQWXDLV PXGDQzFDV QRV UHTXLVLWRV GR VLVWHPD� HQIDWL]DQGR D
$TXLVLzFaDR GH &RQKHFLPHQWR FRQWurQXD H D DYDOLDzFaDR GR VLVWHPD HP DQGDPHQWR�

9uDULDV SHVTXLVDV UHODWDGDV QD OLWHUDWXUD VH UHIHUHP DR GHVHQYROYLPHQWR GH 6LVWHPDV %DVHD�
GRV HP &RQKHFLPHQWR >*LDUUDWDQR ��� 5RFKD ��� /LHERZLW] ��@� 2 GHVHQYROYLPHQWR GHVVHV
VLVWHPDV QRUPDOPHQWH XVDP PuHWRGRV HPSurULFRV� H QaDR WHP VXSRUWH GH PHWRGRORJLDV TXH
VHMDP DPSODPHQWH DFHLWDV� 8P GRV PRWLYRV uH D IDOWD GH YuDULDV FDUDFWHUurVWLFDV GHVHMuDYHLV GH
XP SURFHVVR GH (QJHQKDULD GH 6RIWZDUH� SRU H[HPSOR� FRQnDELOLGDGH� HVWLPDWLYD GH FXVWRV�
JDUDQWLD GH TXDOLGDGH� HWF� >/LHERZLW] ��@�
$OJXPDV GDV SURSRVWDV GH PRGHORV SDUD GHVHQYROYLPHQWR GH 6%&V LQFOXHP R PRGHOR OLQHDU�
HVSLUDO H LQFUHPHQWDO�

q 0RGHOR /LQHDU� HVWH PRGHOR IRL XWLOL]DGR HP XP QuXPHUR FRQVLGHUuDYHO GH SURMHWRV GH
6%& �)LJXUD ����� >%RFKVOHU ��� *LDUUDWDQR ��@�
(VWH PRGHOR FRQVLVWH GH HVWuDJLRV TXH GHVFUHYHP R GHVHQYROYLPHQWR GR VLVWHPD� (P�
ERUD QaDR H[SOLFLWDPHQWH� D YHULnFDzFaDR H YDOLGDzFaDR GR VLVWHPD RFRUUHP HP SDUDOHOR
FRP RV HVWuDJLRV� $ PHVPD VHT�XAHQFLD GH SDVVRV VH UHSHWH DWuH TXH R VLVWHPD VHMD GLV�
SRQLELOL]DGR SDUD XVR� 2V PHVPRV HVWuDJLRV VaDR XVDGRV SDUD PDQXWHQzFaDR H HYROXzFaRHV
VXEVHT�XHQWHV GR VLVWHPD�
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)LJXUD ���� 0RGHOR /LQHDU SDUD 'HVHQYROYLPHQWR GH XP 6LVWHPD %DVHDGR HP &RQKHFLPHQWR
>*LDUUDWDQR ��@�

^ 3ODQHMDPHQWR
2 SURSuRVLWR GHVWH HVWuDJLR uH HVSHFLnFDU XP SODQR IRUPDO GH WUDEDOKR FRQVWLWXurGR
GH XP FRQMXQWR GH GRFXPHQWRV TXH VHUuD XWLOL]DGR SDUD JXLDU H DYDOLDU R GHVHQYRO�
YLPHQWR GR 6%&� 2 FuDOFXOR GH SRVVLELOLGDGHV uH XPD GDV WDUHIDV PDLV LPSRUWDQWHV
QHVVH SURFHVVR SRLV GHYH UHVSRQGHU TXHVWaRHV UHIHUHQWHV tD YDQWDJHP GR SURMHWR
H DR SDUDGLJPD DSURSULDGR SDUD R VLVWHPD� $V UHVSRVWDV SDUD HVWDV TXHVWaRHV
GHWHUPLQDP D DERUGDJHP SHOD TXDO R SURMHWR GHYH SURVVHJXLU� FRQVLGHUDQGR ID�
WRUHV FRPR� VHOHzFaDR GH GRPurQLR DSURSULDGR� FXVWRV H YLDELOLGDGH� 9uDULDV RXWUDV
WDUHIDV VaDR UHDOL]DGDV QHVWH HVWuDJLR FRPR� JHUHQFLDPHQWR GH UHFXUVRV� GLYLVaDR
GDV WDUHIDV� DQuDOLVH IXQFLRQDO SUHOLPLQDU H GHnQLzFaDR UHTXLVLWRV GH DOWR QurYHO�

^ 'HnQLzFaDR GR FRQKHFLPHQWR
2 REMHWLYR GHVWH HVWuDJLR uH GHnQLU RV UHTXLVLWRV GH FRQKHFLPHQWR GR 6%&� DWUDYuHV
GRV VHJXLQWHV VXE�HVWuDJLRV FRP VXDV UHVSHFWLYDV WDUHIDV�
�� LGHQWLnFDzFaDR H VHOHzFaDR GD IRQWH GR FRQKHFLPHQWR� LGHQWLnFDzFaDR� LPSRUWADQFLD�

GLVSRQLELOLGDGH H VHOHzFaDR GH XPD RX PDLV IRQWHV GH FRQKHFLPHQWR�
�� D $TXLVLzFaDR GH &RQKHFLPHQWR� HVWUDWuHJLD GH DTXLVLzFaDR� LGHQWLnFDzFaDR GR

HOHPHQWR FRQKHFLPHQWR� VLVWHPD GH FODVVLnFDzFaDR GR FRQKHFLPHQWR� DQuDOLVH
IXQFLRQDO GHWDOKDGD� oX[R GH FRQWUROH SUHOLPLQDU� PDQXDO SUHOLPLQDU GR
XVXuDULR� HVSHFLnFDzFaDR GH UHTXLVLWRV� H OLQKD EuDVLFD GR FRQKHFLPHQWR�

^ 3URMHWR GR FRQKHFLPHQWR
2 REMHWLYR GHVWH HVWuDJLR uH SURGX]LU R SURMHWR GHWDOKDGR SDUD R 6%& H HQYROYH
DV VHJXLQWHV WDUHIDV�

��



�� GHnQLzFaDR GR FRQKHFLPHQWR� UHSUHVHQWDzFaDR� HVWUXWXUD GH FRQWUROH GHWDOKDGD�
HVWUXWXUD LQWHUQD GRV IDWRV� LQWHUIDFH SUHOLPLQDU GR XVXuDULR� SODQR LQLFLDO GH
WHVWH�

�� SURMHWR GHWDOKDGR� HVWUXWXUD� HVWUDWuHJLD GH LPSOHPHQWDzFaDR� LQWHUIDFH GR
XVXuDULR� HVSHFLnFDzFaRHV GR SURMHWR� UHODWuRULRV H SODQR GH WHVWH GHWDOKDGR� 2
UHVXOWDGR GHVWH HVWuDJLR uH D GRFXPHQWDzFaDR SURGX]LGD TXH GHYH VHU UHYLVDGD
DQWHV GH LQLFLDU R HVWuDJLR GH FRGLnFDzFaDR�

^ &RGLnFDzFaDR H FKHFNRXW
2 SURSuRVLWR GHVWH HVWuDJLR uH D LPSOHPHQWDzFaDR H GRFXPHQWDzFaDR GR VLVWHPD� DWUDYuHV
GDV VHJXLQWHV WDUHIDV� UHSUHVHQWDzFaDR GR FRQKHFLPHQWR� FRGLnFDzFaDR� WHVWHV� OLVWD�
JHP GR FuRGLJR IRQWH� PDQXDO GR XVXuDULR� JXLD GH LQVWDODzFaDR H RSHUDzFaDR� H GR�
FXPHQWR GH GHVFULzFaDR GR VLVWHPD� (VWH HVWuDJLR WHUPLQD FRP XPD UHYLVaDR GR
VLVWHPD� TXH GHWHUPLQD VH R 6%& HVWuD SURQWR SDUD LQLFLDU R SUuR[LPR HVWuDJLR�

^ 9HULnFDzFaDR GR FRQKHFLPHQWR
1HVWH HVWuDJLR R REMHWLYR uH GHWHUPLQDU D FRUUHWLWXGH� FRPSOHWLWXGH H FRQVLVWAHQFLD
GR VLVWHPD DWUDYuHV GDV WDUHIDV�
�� WHVWH IRUPDO� SURFHGLPHQWRV GH WHVWH H UHODWuRULRV GH WHVWH�
�� DQuDOLVH GH WHVWHV� DYDOLDzFaDR GRV UHVXOWDGRV H UHFRPHQGDzFaRHV� (VWD HWDSD

SURFXUD ROKDU SDUD RV SUREOHPDV PDLRUHV� FRPR� UHVSRVWDV LQFRUUHWDV� LQ�
FRPSOHWDV H LQFRQVLVWHQWHV� ,VVR GHWHUPLQD VH R SUREOHPD HVWuD FRQFHQWUDGR
QR FRQKHFLPHQWR� FDGHLDV GH LQIHUAHQFLD� LQFHUWH]D RX DOJXPD FRPELQDzFaDR
GHVVHV WUAHV IDWRUHV� 6H R SUREOHPD QaDR SRGH VHU GHWHFWDGR� R VLVWHPD GHYH
VHU DQDOLVDGR FRP DOJXPD IHUUDPHQWD TXH SRVVLELOLWH HQFRQWUDU H LGHQWLnFDU
DV IDOKDV�

^ $YDOLDzFaDR GR VLVWHPD
(VWH uH R HVWuDJLR nQDO QR SURFHVVR GH GHVHQYROYLPHQWR WHQGR FRPR SURSuRVLWR DYD�
OLDU R VLVWHPD FRQVLGHUDQGR DV UHFRPHQGDzFaRHV SDUD PHOKRULDV H FRUUHzFaRHV DWUDYuHV
GDV VHJXLQWHV WDUHIDV� DYDOLDzFaDR GRV UHVXOWDGRV� UHFRPHQGDzFaRHV� YDOLGDzFaDR� SUR�
GXzFaDR GR UHODWuRULR nQDO�SURYLVuRULR�
&RQVLGHUDQGR TXH R 6%& VHMD FRQVWUXurGR SRU XP SURFHVVR FRQWurQXR� R UHODWuRULR
GR HVWuDJLR GH DYDOLDzFaDR GR VLVWHPD QRUPDOPHQWH uH SURYLVuRULR GHVFUHYHQGR R
DFUuHVFLPR GH IXQFLRQDOLGDGH� TXDQGR QRYRV FRQKHFLPHQWRV VaDR DGLFLRQDGRV� $
YHULnFDzFaDR GR VLVWHPD GHYH VHU H[HFXWDGD HP FRQMXQWR FRP WRGR R FRQKHFL�
PHQWR H QaDR DSHQDV R QRYR FRQKHFLPHQWR� 2 6%& GHYH WDPEuHP VHU YDOLGDGR
QHVWH HVWuDJLR DQWHV GH HVSHUDU SHOD LWHUDzFaDR nQDO� 6LVWHPDV DXWRPDWL]DGRV SDUD
YDOLGDzFaDR GH EDVHV GH FRQKHFLPHQWR SRGHP VHU uXWHLV QHVWH HVWuDJLR�

q 0RGHOR (VSLUDO� HVWH PRGHOR uH UHSUHVHQWDGR SRU XPD HVSLUDO TXH SRGH VHU UHnQDGD HP
TXDWUR TXDGUDQWHV� TXH VaDR 3ODQHMDPHQWR� $TXLVLzFaDR GH &RQKHFLPHQWR� &RGLnFDzFaDR
H $YDOLDzFaDR GR 6%&�

��



&DGD LWHUDzFaDR DR UHGRU GD HVSLUDO �GR FHQWUR SDUD IRUD� DGLFLRQD DOJXPD QRYD FDSDFL�
GDGH IXQFLRQDO DR VLVWHPD� 2 SRQWR nQDO GD HVSLUDO QaDR GHWHUPLQD GH IDWR R WuHUPLQR
GR VLVWHPD� DR LQYuHV GLVVR� XPD QRYD HVSLUDO uH LQLFLDGD FRP D PDQXWHQzFaDR H D HYROXzFaDR
GR VLVWHPD� 1D )LJXUD ��� uH PRVWUDGD XPD DGDSWDzFaDR GR PRGHOR HVSLUDO SURSRVWD
SRU *LDUUDWDQR SDUD GHVHQYROYLPHQWR GH 6%& >*LDUUDWDQR ��@�
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)LJXUD ���� 0RGHOR (VSLUDO SDUD 'HVHQYROYLPHQWR GH XP 6LVWHPD %DVHDGR HP &RQKHFL�
PHQWR >*LDUUDWDQR ��@�

q 0RGHOR ,QFUHPHQWDO� HVWH PRGHOR uH XP UHnQDPHQWR GR PRGHOR FDVFDWD H GD DERUGD�
JHP WRS�GRZQ SDGUaDR� $ LGuHLD EuDVLFD GR GHVHQYROYLPHQWR LQFUHPHQWDO uH GHVHQYROYHU
VRIWZDUH EDVHDGR QRV LQFUHPHQWRV GD FDSDFLGDGH IXQFLRQDO� 2 0RGHOR ,QFUHPHQWDO
WHP VLGR XWLOL]DGR FRP PXLWR VXFHVVR HP JUDQGHV SURMHWRV GH VRIWZDUH FRQYHQFLRQDO�
2 0RGHOR ,QFUHPHQWDO uH WDPEuHP uXWLO SDUD R GHVHQYROYLPHQWR GH 6LVWHPDV %DVHDGRV
HP &RQKHFLPHQWR� QR TXDO D DGLzFaDR GH UHJUDV DXPHQWDP DV FDSDFLGDGHV GR VLVWH�
PD GH QurYHO EuDVLFR SDUD QurYHO HVSHFLDOLVWD� 2V PHQRUHV LQFUHPHQWRV FRUUHVSRQGHP
DRV LQFUHPHQWRV GH FRQKHFLPHQWR TXH RIHUHzFD DOJXP DXPHQWR VLJQLnFDWLYR� 2 PL�
FUR LQFUHPHQWR uH D PXGDQzFD QR FRQKHFLPHQWR SHOD DGLzFaDR RX UHnQDPHQWR GH UHJUDV
>*LDUUDWDQR ��@�
$ YDQWDJHP SULQFLSDO GR 0RGHOR ,QFUHPHQWDO uH TXH RV DXPHQWRV QD FDSDFLGDGH IXQ�
FLRQDO VaDR PDLV IuDFHLV GH WHVWDU� YHULnFDU H YDOLGDU GR TXH RV SURGXWRV GRV HVWuDJLRV
LQGLYLGXDLV GR 0RGHOR &DVFDWD� &DGD LQFUHPHQWR IXQFLRQDO SRGH VHU WHVWDGR� YHUL�
nFDGR H YDOLGDGR LPHGLDWDPHQWH FRP R HVSHFLDOLVWD� DR LQYuHV GH WHQWDU ID]HU WRGD
D YDOLGDzFaDR QR nQDO� ,VVR GLPLQXL R FXVWR GH LQFRUSRUDU FRUUHzFaRHV QR VLVWHPD� (P
HVVAHQFLD� R 0RGHOR ,QFUHPHQWDO uH VLPLODU D XPD SURWRWLSDzFaDR UuDSLGD FRQWurQXD TXH VH

��



HVWHQGH VREUH WRGR R GHVHQYROYLPHQWR� $R LQYuHV GH DSHQDV XP SURWuRWLSR UuDSLGR GRV
HVWuDJLRV LQLFLDLV SDUD GHWHUPLQDU RV UHTXLVLWRV QD DERUGDJHP ?IDzFD LVVR GXDV YH]HV��
R SURWuRWLSR GHVHQYROYLGR uH R SUuRSULR VLVWHPD�

��� 3ULQFLSDLV (UURV QDV (WDSDV GH 'HVHQYROYLPHQWR
GH 6LVWHPDV %DVHDGRV HP &RQKHFLPHQWR

2V SRWHQFLDLV HUURV GH GHVHQYROYLPHQWR GH 6%& SRGHP VHU FODVVLnFDGRV SHODV HWDSDV PDLV
SURYuDYHLV QDV TXDLV HOHV RFRUUHP >*LDUUDWDQR ��@� (VVHV HUURV LQFOXHP�

q HUURV GH FRQKHFLPHQWR GR HVSHFLDOLVWD� TXDQGR R HVSHFLDOLVWD uH D IRQWH GH FRQKH�
FLPHQWR GR 6%&� VH VHX FRQKHFLPHQWR uH HUUARQHR� RV UHVXOWDGRV SRGHP VHU SURSDJDGRV
DWUDYuHV GH WRGR R SURFHVVR GH GHVHQYROYLPHQWR� 8P SRQWR SRVLWLYR GH VH FRQVWUXLU
XP 6%& uH D SRWHQFLDO GHWHFzFaDR GH FRQKHFLPHQWR HUUARQHR TXDQGR R FRQKHFLPHQWR GR
HVSHFLDOLVWD uH IHLWR H[SOurFLWR�

q HUURV VHPADQWLFRV� XP HUUR GH VHPADQWLFD RFRUUH TXDQGR R VLJQLnFDGR GR FRQKHFL�
PHQWR QaDR uH SURSULDPHQWH FRPXQLFDGR� &RPR SRU H[HPSOR� VXSRQKD TXH XP HVSHFL�
DOLVWD GLJD ?9RFAH SRGH H[WLQJXLU XP IRJR FRP uDJXD� H R HQJHQKHLUR GH FRQKHFLPHQWR
LQWHUSUHWH LVVR FRPR ?7RGR IRJR SRGH VHU H[WLQJXLGR FRP uDJXD�� (UURV VHPADQWLFRV
RFRUUHP TXDQGR R HQJHQKHLUR GH FRQKHFLPHQWR LQWHUSUHWD PDO DV UHVSRVWDV GR HVSH�
FLDOLVWD� RX R HVSHFLDOLVWD LQWHUSUHWD PDO D SHUJXQWD GR HQJHQKHLUR GH FRQKHFLPHQWR�
RX DPERV�

q HUURV VLQWuDWLFRV� HVVHV VaDR HUURV VLPSOHV TXH RFRUUHP TXDQGR uH HQWUDGD D IRUPD
LQFRUUHWD GH XPD UHJUD RX IDWR� &DVR VH XWLOL]H XPD IHUUDPHQWD GH 6%&� HOD GHYH
FRPXQLFDU HVVHV HUURV H XPD PHQVDJHP DSURSULDGD GHYH VHU PRVWUDGD� 2XWURV HUURV
TXH RFRUUHP QD IDVH GH FRQVWUXzFaDR GD %DVH GH &RQKHFLPHQWR VaDR GHYLGR D HUURV GH
RULJHP GR FRQKHFLPHQWR TXH QaDR IRUDP GHWHFWDGRV HP HWDSDV DQWHULRUHV�

q HUURV GR PRWRU GH LQIHUAHQFLD� DVVLP FRPR TXDOTXHU HVSuHFLH GH VRIWZDUH� R PRWRU
GH LQIHUAHQFLD SRGH SRVVXLU HUURV� 1D PHGLGD TXH XPD IHUUDPHQWD GH 6%& uH OLFHQFLDGD
SDUD XVR JHUDO� WRGRV RV HUURV FRPXQV GHYHP VHU UHYLVDGRV H VROXFLRQDGRV� (QWUHWDQWR�
SRGHP H[LVWLU HUURV TXH DSHQDV DSDUHFHP HP FLUFXQVWADQFLDV UDUDV� WDO FRPR WHU ���
UHJUDV QD PHPuRULD GH WUDEDOKR� $OJXQV HUURV SRGHP VHU EDVWDQWH VXWLV H DSDUHFHU
DSHQDV HP FHUWRV SDGUaRHV GH RSHUDzFaRHV�

q HUURV GD FDGHLD GH LQIHUAHQFLD� HVVHV HUURV SRGHP VHU FDXVDGRV SRU FRQKHFLPHQWR
HUUARQHR� HUURV VHPADQWLFRV� HUURV QR PRWRU GH LQIHUAHQFLD� HVSHFLnFDzFaDR LQFRUUHWD GDV
SULRULGDGHV GDV UHJUDV� H LQWHUDzFaRHV LQHVSHUDGDV HQWUH UHJUDV� (UURV GH FDGHLD GH
LQIHUAHQFLD PDLV FRPSOH[RV SRGHP VHU GHYLGRV tD LQFHUWH]D GH UHJUDV H HYLGAHQFLDV� tD
SURSDJDzFaDR GH LQFHUWH]D QD FDGHLD GH LQIHUAHQFLD�

��



$ HVFROKD GH XP PuHWRGR SDUD OLGDU FRP LQFHUWH]D QaDR UHVROYH DXWRPDWLFDPHQWH WRGDV
DV TXHVWaRHV UHODFLRQDGDV tD LQFHUWH]D� 3RU H[HPSOR� DQWHV GH HVFROKHU LQIHUAHQFLD %D\H�
VLDQD VLPSOHV� GHYH�VH FKHFDU VH D SUHPLVVD GH LQGHSHQGAHQFLD FRQGLFLRQDO uH JDUDQWLGD�

q HUURV GRV OLPLWHV LJQRUDQWHV� XP SUREOHPD TXH uH FRPXP D WRGRV RV HVWuDJLRV GH
GHVHQYROYLPHQWR uH D HVSHFLnFDzFaDR GRV OLPLWHV GH LJQRUADQFLD GR VLVWHPD� 2V HVSHFLD�
OLVWDV KXPDQRV FRQKHFHP D H[WHQVaDR GH VHX FRQKHFLPHQWR H VHX GHVHPSHQKR GLPLQXL
JUDGDWLYDPHQWH tDV EDUUHLUDV GH VXDV LJQRUADQFLDV� (VSHFLDOLVWDV KXPDQRV GHYHP VHU
KRQHVWRV R VXnFLHQWH SDUD DGPLWLU PDLV LQFHUWH]D HP VXDV FRQFOXVaRHV SUuR[LPDV tD HV�
VDV EDUUHLUDV� (QWUHWDQWR� D QaDR VHU TXH XP 6%& VHMD HVSHFLnFDPHQWH SURJUDPDGR
SDUD DGPLWLU LQFHUWH]D� HOH SRGH FRQWLQXDU D VXSULU UHVSRVWDV PHVPR TXH D FDGHLD GH
LQIHUAHQFLD H HYLGAHQFLD VHMD PXLWR IUDFD�

��� &RQVLGHUDzFaRHV )LQDLV
1HVWH FDSurWXOR IRUDP FLWDGRV DOJXQV GRV SULQFLSDLV PRGHORV GH GHVHQYROYLPHQWR GH VRIW�
ZDUH WUDGLFLRQDO� $OJXQV GHVVHV PRGHORV� FRP PRGLnFDzFaRHV� VaDR DGHTXDGRV SDUD R GH�
VHQYROYLPHQWR GH 6LVWHPDV %DVHDGRV HP &RQKHFLPHQWR� FRPR R 0RGHOR /LQHDU� (VSLUDO H
,QFUHPHQWDO�
$ $TXLVLzFaDR GH &RQKHFLPHQWR uH XP GRV HVWuDJLRV PDLV GLIurFHLV H GHWHUPLQDQWHV QR GHVHQYROYL�
PHQWR GH XP 6LVWHPD %DVHDGR HP &RQKHFLPHQWR FRP TXDOLGDGH� 'HVVD IRUPD� uH QHFHVVuDULR
XPD DWHQzFaDR HVSHFLDO QHVVD HWDSD� VHQGR LPSRUWDQWH XPD IRUPDOL]DzFaDR H GHWDOKDPHQWR GH
XP SURFHVVR SDUD DX[LOLDU D HWDSD GH $TXLVLzFaDR GH &RQKHFLPHQWR�
&RQVLGHUDQGR D PDQHLUD FRPR RV PRGHORV PRVWUDGRV HVWaDR GHnQLGRV� QHQKXP GHOHV VH
DGHTXDP SDUD D H[HFXzFaDR GR HVWuDJLR GH $TXLVLzFaDR GH &RQKHFLPHQWR� $VVLP� VHUuD SURSRVWR�
QR SUuR[LPR FDSurWXOR� XP PRGHOR GH SURFHVVR SDUD $TXLVLzFaDR GH &RQKHFLPHQWR FRQVLGHUDQGR
VXDV FDUDFWHUurVWLFDV SDUWLFXODUHV H VXDV SULQFLSDLV WDUHIDV�
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&DSurWXOR �

3URFHVVR GH $TXLVLzFaDR GH
&RQKHFLPHQWR

��� &RQVLGHUDzFaRHV ,QLFLDLV
$ H[SUHVVaDR $TXLVLzFaDR GH &RQKHFLPHQWR �$&� FRUUHVSRQGH D WRGRV RV PHFDQLVPRV SDUD
DGTXLULU FRQKHFLPHQWR D VHU XWLOL]DGR QD PRGHODJHP GH XP GRPurQLR GH FRQKHFLPHQWR� 'L�
YHUVDV IRQWHV ^ HVSHFLDOLVWDV KXPDQRV� OLYURV� H[HPSORV� HWF� ^ SRGHP VHU XWLOL]DGDV QD $&�
3RGH�VH GL]HU WDPEuHP TXH D $& uH R SURFHVVR TXH YLVD REWHU WRGD D LQIRUPDzFaDR QHFHVVuDULD tD
FRQVWUXzFaDR GH XPD %DVH GH &RQKHFLPHQWR �%&� SDUD 6LVWHPDV %DVHDGRV HP &RQHKFLPHQWR�
-uD D H[SUHVVaDR (OLFLWDzFaDR GR &RQKHFLPHQWR GHVLJQD D WDUHID GH DSUHHQVaDR GR FRQKHFLPHQWR
GH DOJXP HVSHFLDOLVWD DWUDYuHV GH VHVVaRHV GH $&� $OWHUQDWLYDPHQWH� SRGH VHU FKDPDGD GH
?DTXLVLzFaDR GH FRQKHFLPHQWR H[SOurFLWR RX PDQXDO� RX ?HOLFLDzFaDR GH FRQKHFLPHQWR��
1DV VHzFaRHV D VHJXLU VHUuD DSUHVHQWDGR R HVWuDJLR GH $& GH XP 6%& PDLV GHWDOKDGDPHQWH H
SURSRVWR XP SURFHVVR SDUD $TXLVLzFaDR GH &RQKHFLPHQWR ([SOurFLWR�

��� $ $TXLVLzFaDR GH &RQKHFLPHQWR QR 'HVHQYROYLPHQ�
WR GH XP 6LVWHPD %DVHDGR HP &RQKHFLPHQWR

$ $TXLVLzFaDR GH &RQKHFLPHQWR uH R HVWuDJLR PDLV FUurWLFR QR GHVHQYROYLPHQWR GH 6%&V� FRQVX�
PLQGR PXLWR WHPSR H SHVVRDV� u( XPD uDUHD TXH LQFOXL SULQFLSDOPHQWH 3VLFRORJLD &RJQLWLYD H
,QWHOLJAHQFLD $UWLnFLDO� $V PHWRGRORJLDV GH GHVHQYROYLPHQWR DWXDLV HQIDWL]DP D DERUGDJHP
GH SURWRWLSDzFaDR UuDSLGD TXH SURYAH DOJXPDV GLUHWUL]HV H SURFHGLPHQWRV SDUD DMXGDU D HTXLSH
GH $& D RUJDQL]DU R SURFHVVR GH $TXLVLzFaDR GH &RQKHFLPHQWR� &RPR XP SURFHVVR� D $&
HQYROYH D H[WUDzFaDR� LQWHUSUHWDzFaDR H UHSUHVHQWDzFaDR GR FRQKHFLPHQWR GH XP GDGR GRPurQLR�
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$GTXLULU FRQKHFLPHQWR HVSHFLDOLVWD HQYROYH REWHU LQIRUPDzFaRHV GRV HVSHFLDOLVWDV H�RX GH
IRQWHV GRFXPHQWDGDV� FODVVLnFDzFaDR GHVVD LQIRUPDzFaDR HP GHFODUDWLYD �IDFWXDO� RX SURFH�
GXUDO� FRGLnFDzFaDR GHVVD LQIRUPDzFaDR QXP IRUPDWR XWLOL]DGR SHOR VLVWHPD� H FKHFDJHP GH
FRQVLVWAHQFLD GR FRQKHFLPHQWR FRGLnFDGR FRP R FRQKHFLPHQWR H[LVWHQWH QR VLVWHPD�
([LVWHP WuHFQLFDV SDUD DSRLDU R HVWuDJLR GH $&� (VVDV WuHFQLFDV SRGHP VHU GLYLGLGDV HP GRLV
JUDQGHV JUXSRV� 2 SULPHLUR GHOHV� IRFR GHVWH UHODWuRULR� uH D $& H[SOurFLWR RX PDQXDO� RQGH uH
QHFHVVuDULD D SUHVHQzFD GH XP RX PDLV HVSHFLDOLVWDV GR GRPurQLR� D SDUWLU GRV TXDLV D HTXLSH
GH $& IDUuD WRGD D H[WUDzFaDR GR FRQKHFLPHQWR QHFHVVuDULR SDUD R GHVHQYROYLPHQWR GR VLVWHPD�
(QWUH DV WuHFQLFDV GH $TXLVLzFaDR GH &RQKHFLPHQWR ([SOurFLWR SRGH�VH GHVWDFDU D (QWUHYLVWD
�HVWUXWXUDGD H GHVHVWUXWXUDGD�� $QuDOLVH GH 3URWRFRORV� %UDLQVWRUPLQJ� (VWXGR GH &DVRV�
5DVWUHDPHQWR GH 3URFHVVRV� 5HSHUWuRULR *ULG� (VWXGR GH &DVRV� ,QWURVSHFzFaDR� HWF� 0DLRUHV
GHWDOKHV VREUH HVVDV H RXWUDV WuHFQLFDV SRGHP VHU REWLGRV HP >5H]HQGH ��@� 2 VHJXQGR WLSR
uH D $& LPSOurFLWR RX DXWRPuDWLFD� TXH YLVD H[WUDLU FRQKHFLPHQWR GH GDGRV H�RX LQIRUPDzFaRHV
UHIHUHQWHV DR GRPurQLR� DWUDYuHV GH VLVWHPDV GH $SUHQGL]DGR GH 0uDTXLQD� 'DWD 0LQLQJ H
([WUDzFaDR GH &RQKHFLPHQWR GH %DVH GH 'DGRV�
9uDULRV IDWRUHV LQoXHQFLDP D HVFROKD GH XPD WuHFQLFD GH $&� TXH GHSHQGH� HQWUH RXWURV�
GD HVFDOD GR SUREOHPD H GR WLSR GH PHWDV� 3RU H[HPSOR� DV HQWUHYLVWDV GHVHVWUXWXUDGDV H
DQuDOLVH GH FRQFHLWRV VaDR PDLV uXWHLV QRV HVWuDJLRV LQLFLDLV� HQTXDQWR HQWUHYLVWDV HVWUXWXUDGDV�
UDVWUHDPHQWR GR SUREOHPD H VLPXODzFaRHV WHQGHP D VHU PDLV uXWHLV GHSRLV TXH R GRPurQLR HVWLYHU
FODUDPHQWH GHnQLGR� 2XWUR SRQWR TXH YDOH GHVWDFDU QD GHWHUPLQDzFaDR GDV WuHFQLFDV D VHUHP
XWLOL]DGDV UHIHUH�VH tDV IRQWHV GH FRQKHFLPHQWR� OHYDQGR HP FRQVLGHUDzFaDR D GLVSRQLELOLGDGH
GH HVSHFLDOLVWDV� R QuXPHUR H H[SHULAHQFLD GHVVHV HVSHFLDOLVWDV� EHP FRPR D GLVSRQLELOLGDGH
GH H[HPSORV H %DVHV GH 'DGRV�
3RU WUDWDU�VH GH XP HVWuDJLR EDVWDQWH FRPSOH[R� uH YLuDYHO H GH JUDQGH LPSRUWADQFLD D DGPLQLV�
WUDzFaDR GR SURFHVVR GH $TXLVLzFaDR GH &RQKHFLPHQWR� 8P SRQWR FKDYH QHVVD DGPLQLVWUDzFaDR
uH SRVVXLU XP IRUPXOuDULR TXH GRFXPHQWH RV SODQRV RX RV UHVXOWDGRV GDV VHVVaRHV GH $&
>0F*UDZ ��@� ,QLFLDOPHQWH� HVVH IRUPXOuDULR SRGH VHU XVDGR SDUD SODQHMDU D VHVVaDR GH $& H
DOHUWDU R HVSHFLDOLVWD GR GRPurQLR SDUD RV WuRSLFRV TXH VHUaDR GLVFXWLGRV� 3RVWHULRUPHQWH� HOH
SRGH VHU H[SDQGLGR SDUD GRFXPHQWDU DV SULQFLSDLV FRQFOXVaRHV GD VHVVaDR� SODQRV IXWXURV�
H�RX XPD UHSUHVHQWDzFaDR LQWHUPHGLuDULD GH SRVVurYHLV UHJUDV GH FRQKHFLPHQWR�
2V IRUPXOuDULRV SDUD GRFXPHQWDU D $& GHYHP SRVVXLU QR PurQLPR R QuXPHUR� D GDWD H D
KRUD HP TXH IRL UHDOL]DGD D VHVVaDR� R QRPH GR HQJHQKHLUR GH FRQKHFLPHQWR� GR HVSHFLDOLVWD
RX GH PDWHULDLV FRQVXOWDGRV� IDWRV� UHJUDV RX FRQFHLWRV SULQFLSDLV TXH IRUDP GHULYDGRV� H
SRQWRV OHYDQWDGRV H uDUHDV TXH UHTXHUHP PDLRU UHnQDPHQWR HP VHVVaRHV IXWXUDV� $ )LJXUD ���
DSUHVHQWD XP H[HPSOR GH XP IRUPXOuDULR SDUD D DGPLQLVWUDzFaDR GD $&�
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)LJXUD ���� )RUPXOuDULR SDUD D $GPLQLVWUDzFaDR GD $TXLVLzFaDR GH &RQKHFLPHQWR�
2XWUR SRQWR TXH PHUHFH VHU FRQVLGHUDGR UHIHUH�VH DRV SUREOHPDV TXH QRUPDOPHQWH RFRU�
UHP GXUDQWH D $TXLVLzFaDR GH &RQKHFLPHQWR� ,QGHSHQGHQWHPHQWH GDV KDELOLGDGHV GD HTXLSH
GH $&� D QDWXUH]D LQWHUSHVVRDO GD VHVVaDR GH $&� MXQWDPHQWH tD GLnFXOGDGH GD WDUHID� DV�
VHJXUD TXH SUREOHPDV GHYDP VXUJLU >0F*UDZ ��@� $V VHJXLQWHV GLnFXOGDGHV VHUaDR� PXLWR
SURYDYHOPHQWH� HYLGHQWHV SRU HODV PHVPDV�

q QHJDWLYLVPR H DSDWLD�
q IDOWD GH FRPSURPLVVR�
q EORFRV GH FRPXQLFDzFaRHV YHUEDLV H QaDR YHUEDLV�
q KRVWLOLGDGH H UHDzFaRHV GHIHQVLYDV�
q FRQoLWRV HQWUH H[SHFWDWLYDV H UHDOLGDGHV�
q FRQKHFLPHQWR LUUHOHYDQWH� LQFRUUHWR� LQFRPSOHWR RX LQFRQVLVWHQWH�
q LQFDSDFLGDGH GR HVSHFLDOLVWD GH YHUEDOL]DU R VHX FRQKHFLPHQWR H�RX UDFLRFurQLR�
q HVSHFLDOLVWD QaDR uH FDSD] GH HVSHFLnFDU VHX UDFLRFurQLR�
q GLVFRUGADQFLD HQWUH PuXOWLSORV HVSHFLDOLVWDV�

8PD PDQHLUD GH IRUPDOL]DU D $TXLVLzFaDR GH &RQKHFLPHQWR uH DWUDYuHV GH XP SURFHVVR TXH
RUJDQL]H DV GLUHWUL]HV SDUD WDO�
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��� $TXLVLzFaDR GH &RQKHFLPHQWR ([SOurFLWR
$OJXQV GRV PRGHORV H[LVWHQWHV SDUD GLUHFLRQDU D $TXLVLzFaDR GH &RQKHFLPHQWR ([SOurFLWR VaDR�

q 0RGHOR GH 0F*UDZ
3DUD FDGD FLFOR GH GHVHQYROYLPHQWR� H[LVWHP DOJXPDV IDVHV GLVFHUQurYHLV� 1D PDLR�
ULD GRV FDVRV� HVVDV IDVHV VHJXHP R QurYHO GH HVSHFLDOLGDGH GD LQIRUPDzFaDR GHVHMDGD
>0F*UDZ ��@� 6HJXQGR 0F*UDZ� D $TXLVLzFaDR GH &RQKHFLPHQWR SRGH VHU GLYLGLGD HP
WUAHV JUDQGHV IDVHV� $ )LJXUD ��� PRVWUD XPD YLVaDR JHUDO GHVVDV IDVHV� TXHP VaDR RV
PDLRUHV UHVSRQVuDYHLV SRU FDGD IDVH� WDUHIDV HVSHFurnFDV D VHUHP FRQGX]LGDV GXUDQWH
FDGD IDVH H HVWLPDWLYD GD SRUFHQWDJHP WRWDO GH HVIRUzFR KXPDQR QHFHVVuDULR� (VVD SRU�
FHQWDJHP UHSUHVHQWD D GLYLVaDR GH WHPSR H[LJLGD SDUD FDGD JUXSR �HTXLSH GH $TXLVLzFaDR
GH &RQKHFLPHQWR H HVSHFLDOLVWD GR GRPurQLR� FRPSOHWDU VXDV WDUHIDV�

Fase 1
80% Equipe de AC
20% Especial ista do Domínio

Fase 2
50% Equipe de AC
50% Especial ista do Domínio

Fase 3
80% Equipe de AC
20% Especial ista do Domínio

Definir o Problema
Desenvolver um Mapa Mental
Fazer umaAnáliseFuncional
Fazer umaAnálise de Tarefas

Realizar Sessões Iniciais de
Aquisição deConhecimento

Feedback eRefinamento
Realizar Sessões Aprofundadas de

Aquisição deConhecimento

Implementar, testar erefinar
a Base deConhecimento

)LJXUD ���� 7DUHIDV H )DVHV GD $TXLVLzFaDR GH &RQKHFLPHQWR�
2V HVIRUzFRV GH $& QD )DVH �� HP XP GDGR FLFOR GH GHVHQYROYLPHQWR� VaDR PDLV JH�
UDLV� H TXDQGR nQDOL]DGRV� SURSRUFLRQDP XP DOLFHUFH SDUD R FRQKHFLPHQWR TXH VHUuD
H[WUDurGR� 7DUHIDV LPSRUWDQWHV D VHUHP FRPSOHWDGDV GXUDQWH HVVD IDVH LQFOXHP GH�
VHQYROYHU XP GLFLRQuDULR GH FRQKHFLPHQWR GR YRFDEXOuDULR H FRQFHLWRV GR GRPurQLR� H
LGHQWLnFDU UHODzFaRHV HQWUH HVVHV FRQFHLWRV� EHP FRPR VXDV SULQFLSDLV IXQzFaRHV� HQWUDGDV
H VDurGDV DWXDLV� 1HVVD IDVH� WuHFQLFDV FRPR HQWUHYLVWDV GHVHVWUXWXUDGDV SRGHP VHU
DSURSULDGDV� VHQGR TXH R PDLRU HVIRUzFR VHUuD SRU SDUWH GD HTXLSH GH $&� t$ PHGLGD

��



TXH DV LQIRUPDzFaRHV VH WRUQDP PDLV HVSHFurnFDV� R GHVHQYROYLPHQWR SDVVD SDUD D )D�
VH �� H WuHFQLFDV FRPR HQWUHYLVWD HVWUXWXUDGD H DQuDOLVH GH SURWRFRORV VH WRUQDP PDLV
DSURSULDGDV� 1HVVD IDVH� RFRUUH D HODERUDzFaDR GH H[HPSORV H JUDIRV GH FRQKHFLPHQWR�
R GHVHQYROYLPHQWR GH XP SVHXGRFuRGLJR H D UHYLVaDR GH QRWDV GH VHVVaRHV DQWHULRUHV�
$ )DVH � LQFOXL D UHSUHVHQWDzFaDR GR FRQKHFLPHQWR HP SVHXGRFuRGLJR� VHX UHnQDPHQWR�
EHP FRPR WHVWH GH FHQuDULRV RX WHVWHV DWUDYuHV GH SDLQuHLV�
$V IDVHV GHVWH PRGHOR DSUHVHQWDGR VaDR GH QDWXUH]D OLQHDU� H HVWaDR VHQGR VXEVWLWXurGDV
SRU PRGHORV FRP FLFORV HQWUH VHXV HVWuDJLRV �SURWuRWLSRV VaDR SURMHWDGRV� FRQVWUXurGRV H
WHVWDGRV H HQWaDR YHUVaRHV UHYLVDGDV VaDR QRYDPHQWH SURMHWDGDV� FRQVWUXurGDV H WHVWDGDV��

q 0RGHOR GH 0DUWLQ H 2[PDQ
0DUWLQ H 2[PDQ ������ FRQVLGHUDP TXH R SURFHVVR LWHUDWLYR GHSHQGH GR WDPDQKR
GR VLVWHPD D VHU FRQVWUXurGR� SURIXQGLGDGH H DPSOLWXGH GD WDUHID D VHU UHDOL]DGD� H D
TXDOLGDGH GR FRQKHFLPHQWR DGTXLULGR >7XWKLOO ��@ �)LJXUD �����

Sair

1

Sair

2 3 4 5 6 7 98

NãoNão

Sim Sim

)LJXUD ���� $ 1DWXUH]D ,WHUDWLYD GD $TXLVLzFaDR GH &RQKHFLPHQWR >7XWKLOO ��@�
2V SDVVRV TXH FRPSaRHP R SURFHVVR LWHUDWLYR GH 0DUWLQ H 2[PDQ VaDR RV VHJXLQWHV�
�� DGTXLULU FRQKHFLPHQWR LQLFLDO GR GRPurQLR�
�� SURWRWLSDU R FRQKHFLPHQWR H FRORFuD�OR HP XP 6+(// SDUD WHVWHV�
�� GDU DR SURWuRWLSR XP H[HPSOR GH WDUHID�
�� GHL[DU R HVSHFLDOLVWD REVHUYDU R VLVWHPD�
�� VH D %DVH GH &RQKHFLPHQWR HVWuD UD]RDYHOPHQWH FRPSOHWD� VDLU�
�� GHL[DU R HVSHFLDOLVWD LQIHULU R TXH uH QHFHVVuDULR SDUD D %DVH GH &RQKHFLPHQWR�
�� DGTXLULU FRQKHFLPHQWR QHFHVVuDULR�
�� DGLFLRQDU R FRQKHFLPHQWR QHFHVVuDULR D %DVH GH &RQKHFLPHQWR�
�� UHWRUQDU DR SDVVR ��
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9DOH UHVVDOWDU TXH HVVHV PRGHORV QaDR VDWLVID]HP SRU FRPSOHWR DV QHFHVVLGDGHV GH RUJDQL�
]DzFaDR GH XP SURFHVVR GH $TXLVLzFaDR GH &RQKHFLPHQWR ([SOurFLWR�
3URSaRH�VH D VHJXLU� XP SURFHVVR GH $& EDVHDGR QD DERUGDJHP ,'($/ GHVHQYROYLGD SDUD
PHOKRULD GH TXDOLGDGH GR SURFHVVR GH VRIWZDUH >3DXON ��@�

��� 2 3URFHVVR SDUD $TXLVLzFaDR GH &RQKHFLPHQWR ([�
SOurFLWR � ,3$,$

2 SURFHVVR GH $TXLVLzFaDR GH &RQKHFLPHQWR GHVFULWR QHVWD VHzFaDR GHQRPLQD�VH ,3$,$ �DFUARQLPR
SDUD DV LQLFLDLV GDV IDVHV SURSRVWDV� H DSUHVHQWD RULHQWDzFaRHV TXH SURSRUFLRQDP XPD DERU�
GDJHP GH $TXLVLzFaDR GH &RQKHFLPHQWR ([SOurFLWR GH XPD PDQHLUD RUJDQL]DGD� (VVH SURFHVVR
SRGH VHU GLUHFLRQDGR WDQWR SDUD JUDQGHV TXDQWR SDUD SHTXHQRV SURJUDPDV GH $& H SRGH
VHU GHVHQYROYLGR HP FLQFR IDVHV� ��� ,QurFLR GR 3URFHVVR GH $TXLVLzFaDR GH &RQKHFLPHQWR� ���
3UHSDUDzFaDR GD 6HVVaDR GH $TXLVLzFaDR GH &RQKHFLPHQWR� ��� $TXLVLzFaDR GR &RQKHFLPHQWR� ���
,PSOHPHQWDzFaDR GR &RQKHFLPHQWR H ��� $YDOLDzFaDR GR &RQKHFLPHQWR� $ IDVH � uH UHDOL]DGD
DSHQDV XPD YH]� H DV IDVHV �� �� � H � FRPSaRHP XPD HWDSD FRQWurQXD GH PHOKRUDPHQWR GR
FRQKHFLPHQWR� FRPR PRVWUDGR QD )LJXUD ����
)DVH � � ,QurFLR GR 3URFHVVR GH $TXLVLzFaDR GH &RQKHFLPHQWR� HVWD IDVH GHVFUHYH
R GRPurQLR GH FRQKHFLPHQWR� WHUPRV FKDYHV H UHIHUAHQFLDV� 7DPEuHP LGHQWLnFD XP UHVXPR
VLPSOLnFDGR GRV FRQFHLWRV UHODFLRQDGRV DR GRPurQLR GH FRQKHFLPHQWR� SDUD TXH DV SHVVRDV
TXH WHQKDP TXH LQWHUDJLU FRP R SURFHVVR GH $TXLVLzFaDR GH &RQKHFLPHQWR SRVVDP FRPSUH�
HQGAH�OR PHOKRU� u( GHVHQYROYLGR XP PDSD PHQWDO GR GRPurQLR GH FRQKHFLPHQWR� UHDOL]DGD
D DQuDOLVH IXQFLRQDO QD TXDO PuRGXORV GLVWLQWRV H HQWUDGDV H VDurGDV DWXDLV VaDR LGHQWLnFDGRV�
VHOHFLRQDGD D HTXLSH GH $& H HVFROKLGD D HVWUXWXUD GH SUuH�UHSUHVHQWDzFaDR GR FRQKHFLPHQWR
GHQWUR GR GRPurQLR HVSHFurnFR�

q 6HOHFLRQDU R 'RPurQLR GH &RQKHFLPHQWR� D VHOHzFaDR GH XP GRPurQLR DSURSULDGR uH FUX�
FLDO SDUD R AH[LWR QR GHVHQYROYLPHQWR GH XP 6%&� 2V OLPLWHV GD WDUHID GHYHP VHU
FODUDPHQWH GHOLQHDGRV�

q $QDOLVDU R 3UREOHPD� RV WHUPRV FKDYHV VaDR LPSRUWDQWHV SDUD VH REWHU XPD WHUPLQR�
ORJLD uXQLFD HQWUH RV PHPEURV GD HTXLSH GH $TXLVLzFaDR GH &RQKHFLPHQWR� GHYHP VHU
LGHQWLnFDGDV WRGDV DV UHIHUAHQFLDV TXH R SURFHVVR GH $TXLVLzFaDR GH &RQKHFLPHQWR n]HU
D SDGUaRHV� SURFHGLPHQWRV� WHUPLQRORJLDV RX RXWURV GRFXPHQWRV� RV FRQFHLWRV LQLFLDLV
UHIHUHQWHV DR GRPurQLR GH FRQKHFLPHQWR GHYHP VHU HVSHFLnFDGRV� XP PDSD PHQWDO GR
GRPurQLR GH FRQKHFLPHQWR GHYH LGHQWLnFDU UHODzFaRHV HQWUH RV FRQFHLWRV H LGHQWLnFDU DV
SULQFLSDLV IXQzFaRHV SHUPLWLQGR� DVVLP� XPD PDLRU IDPLOLDUL]DzFaDR FRP R GRPurQLR GR
FRQKHFLPHQWR� XPD DQuDOLVH IXQFLRQDO SRGH VHU UHDOL]DGD FRP R SURSuRVLWR GH UHoHWLU D
SULQFLSDO IXQFLRQDOLGDGH TXH R XVXuDULR GHVHMD GR VLVWHPD� $ DQuDOLVH IXQFLRQDO uH XPD
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WuHFQLFD TXH R HQJHQKHLUR GH FRQKHFLPHQWR SRGH XVDU SDUD HVWUXWXUDU RV UHTXLVLWRV GR
VLVWHPD H GHOLQHDU D VXD IXQFLRQDOLGDGH� 1D DQuDOLVH IXQFLRQDO GHYHP VHU LGHQWLnFDGRV
PuRGXORV GLVWLQWRV� HQWUDGDV H VDurGDV DWXDLV� $ AHQIDVH QHVWD WDUHID uH WUDGX]LU RV UHTXL�
VLWRV SDUD XP GLDJUDPD IXQFLRQDO LQLFLDO H GHVFUHYHU R UHODFLRQDPHQWR EuDVLFR HQWUH DV
IXQzFaRHV� 8VDQGR GLDJUDPDV GH oX[R IXQFLRQDO� R HQJHQKHLUR GH FRQKHFLPHQWR SRGH
GHVFUHYHU VLVWHPDV PDLRUHV� VXEVLVWHPDV� UHTXLVLWRV GH VLVWHPDV H LQWHUDzFaRHV HQWUH RV
FRPSRQHQWHV GR VLVWHPD�

q 6HOHFLRQDU D (TXLSH GH $TXLVLzFaDR GH &RQKHFLPHQWR� XPD FDUDFWHUurVWLFD IXQGDPHQWDO
SDUD D IRUPDzFaDR GD HTXLSH GH $& uH XPD ERD LQWHUDzFaDR� TXH uH LQGLVSHQVuDYHO HQWUH
RV FRPSRQHQWHV GH TXDOTXHU JUXSR GH WUDEDOKR� SULQFLSDOPHQWH QD VLWXDzFaDR DTXL
WUDWDGD� TXH HQYROYH XP SURFHVVR GHSHQGHQWH GD PRWLYDzFaDR GH WRGRV RV SDUWLFLSDQWHV�
8PD HTXLSH GH $& QRUPDOPHQWH uH FRPSRVWD SHORV VHJXLQWHV PHPEURV� *HUHQWH�
(QJHQKHLUR GH &RQKHFLPHQWR� $QRWDGRU�$VVLVWHQWH� 2EVHUYDGRU H 3VLFuRORJR�

q 6HOHFLRQDU D (VWUXWXUD GH 3UuH�5HSUHVHQWDzFaDR GR &RQKHFLPHQWR� D HVWUXWXUD LQWHUQD
TXH UHSUHVHQWDUuD R FRQKHFLPHQWR GHYH VHU VHOHFLRQDGD GH DFRUGR FRP D QHFHVVLGDGH
GD DSOLFDzFaDR H�RX GDV GHnQLzFaRHV GR SURMHWR GR 6%&� 'HQWUH HVWDV HVWUXWXUDV HVWaDR
UHJUDV� VFULSWV H IUDPHV�
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)LJXUD ���� 3URSRVWD GH XP 3URFHVVR SDUD $TXLVLzFaDR GH &RQKHFLPHQWR ([SOurFLWR�
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)DVH � � 3UHSDUDzFaDR GD 6HVVaDR GH $TXLVLzFaDR GH &RQKHFLPHQWR� QHVWD IDVH VaDR SOD�
QHMDGDV DV VHVVaRHV GH $TXLVLzFaDR GH &RQKHFLPHQWR� VHOHFLRQDGDV DV WuHFQLFDV PDLV DGHTXDGDV
tD DSOLFDzFaDR H LGHQWLnFDGRV RV PHPEURV GD HTXLSH GH $& HQYROYLGRV QDV VHVVaRHV�

q 6HOHFLRQDU DV 7uHFQLFDV SDUD D $TXLVLzFaDR GH &RQKHFLPHQWR� PXLWDV YDULuDYHLV LQoXHQ�
FLDP QD VHOHzFaDR GH WuHFQLFDV GH $TXLVLzFaDR GH &RQKHFLPHQWR H R JUDX GH HVWUXWXUDzFaDR
FRP R TXDO HODV VaDR DSOLFDGDV� (QWUH HVVDV YDULuDYHLV HVWaDR� 7DPDQKR H 0HWD GR 3UR�
JUDPD GH $TXLVLzFaDR GH &RQKHFLPHQWR� 'LVSRQLELOLGDGH GH (VSHFLDOLVWD�V� GR 'RPurQLR�
4XDQWLGDGH H ([SHULAHQFLD GD (TXLSH GH $&� H 7LSR GH &RQKHFLPHQWR�
^ 7DPDQKR H 0HWD GR 3URJUDPD GH $TXLVLzFaDR GH &RQKHFLPHQWR� SURJUDPDV GH

JUDQGH HVFDOD WAHP PDLRU QHFHVVLGDGH GH HVWUXWXUDV H WuHFQLFDV SUuH�GHWHUPLQDGDV
GR TXH SURJUDPDV PHQRUHV� 3RU H[HPSOR� QXPD IDVH LQLFLDO GH $TXLVLzFaDR GH &R�
QKHFLPHQWR SRGH�VH XWLOL]DU DV WuHFQLFDV GH (QWUHYLVWD H $QuDOLVH GH 3URWRFRORV�
-uD QDV VHVVaRHV GH )HHGEDFN H 5HnQDPHQWR� SRGH VHU XWLOL]DGR R 5DVWUHDPHQWR
GH 3URFHVVR VHJXLGR SHOD (QWUHYLVWD (VWUXWXUDGD� 1DV VHVVaRHV DSURIXQGDGDV GH
$TXLVLzFaDR GH &RQKHFLPHQWR SRGHP VHU XWLOL]DGDV (QWUHYLVWD (VWUXWXUDGD� 6L�
PXODzFaRHV H 3URWuRWLSRV GH GHVHQYROYLPHQWR� $ PHWD GR SURJUDPD GH $TXLVLzFaDR
GH &RQKHFLPHQWR H D IXQFLRQDOLGDGH GR 6LVWHPD %DVHDGR HP &RQKHFLPHQWR WAHP
LPSDFWR VREUH R WLSR GH WuHFQLFDV GH $TXLVLzFaDR GH &RQKHFLPHQWR TXH VHUaDR VHOH�
FLRQDGDV�

^ 'LVSRQLELOLGDGH GH (VSHFLDOLVWD�V� GR 'RPurQLR� DV WuHFQLFDV WDPEuHP VaDR VHOHFLR�
QDGDV GH DFRUGR FRP R WHPSR TXH XP HVSHFLDOLVWD GLVSaRH SDUD XP SURJUDPD GH
$&� ,VVR QaDR GHVFRQVLGHUD R IDWR GH TXH HP DOJXQV FDVRV� D WuHFQLFD PDLV DSUR�
SULDGD UHTXHULUuD XP WHPSR PDLRU TXH DTXHOH TXH R HVSHFLDOLVWD WHP GLVSRQurYHO�
1HVVHV FDVRV GHYH KDYHU XPD QHJRFLDzFaDR� 'HYH�VH FRQVLGHUDU� WDPEuHP� R IDWR GH
TXH R WHPSR GLVSRQLELOL]DGR D XP SURJUDPD GH $& GHSHQGH GD FRPSOH[LGDGH
GR GRPurQLR GR FRQKHFLPHQWR HP TXHVWaDR�

^ 4XDQWLGDGH H ([SHULAHQFLD GD (TXLSH GH $TXLVLzFaDR GH &RQKHFLPHQWR� DOuHP GD
TXDQWLGDGH GH PHPEURV GD HTXLSH GH $& GLVSRQurYHLV H GD H[SHULAHQFLD GRV PHV�
PRV FRP $TXLVLzFaDR GH &RQKHFLPHQWR� XP RXWUR DVSHFWR FRQVLGHUDGR QR HVIRUzFR
GHVVD DTXLVLzFaDR uH R JUDX GH FRPSDWLELOLGDGH HQWUH DV WuHFQLFDV GH $TXLVLzFaDR GH &R�
QKHFLPHQWR H D H[SHULAHQFLD RX FDSDFLGDGH DWXDO GR HQJHQKHLUR GH FRQKHFLPHQWR
FRP DV PHVPDV�

^ 7LSR GH &RQKHFLPHQWR� uH LPSRUWDQWH FDUDFWHUL]DU H FRPELQDU RV WLSRV GH FR�
QKHFLPHQWR FRP DV WuHFQLFDV GH $TXLVLzFaDR GH &RQKHFLPHQWR DSURSULDGDV� 2V
WLSRV GH FRQKHFLPHQWR VaDR GHFODUDWLYR� SURFHGXUDO� VHPADQWLFR H HSLVuRGLFR� 1R
FRQKHFLPHQWR GHFODUDWLYR� LGHQWLnFDP�VH KHXUurVWLFDV JHUDLV TXH VaDR DYDOLuDYHLV
QXP QurYHO FRQVFLHQWH �?VDEHQGR TXH��� JHUDOPHQWH HP PHPuRULD GH FXUWR SUD]R�
H VaDR H[SUHVVDV GH IRUPD YHUEDO� 1R FRQKHFLPHQWR SURFHGXUDO� LGHQWLnFDP�
VH WDUHIDV�SURFHGLPHQWRV GH URWLQD� (VWH FRQKHFLPHQWR LQFOXL D KDELOLGDGH GH
XP LQGLYurGXR GH ?FRPR� UHDOL]DU DOJR� HQYROYH XPD UHVSRVWD DXWRPuDWLFD SDUD
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XP HVWurPXOR H SRGH VHU GH QDWXUH]D UHDFLRQuDULD� 1R FRQKHFLPHQWR VHPADQWLFR�
LGHQWLnFDP�VH SULQFLSDLV FRQFHLWRV� RX VHMD� R YRFDEXOuDULR� SURFHGLPHQWRV GH GH�
FLVaDR H KHXUurVWLFDV DYDOLuDYHLV QXP QurYHO LQFRQVFLHQWH� 1R FRQKHFLPHQWR HSLVuRGLFR�
LGHQWLnFDP�VH KHXUurVWLFDV GH UHVROXzFaDR GH SUREOHPDV DQuDORJRV� (VWH FRQKHFLPHQ�
WR UHVLGH HP PHPuRULD GH ORQJR SUD]R H FRQWuHP LQIRUPDzFaRHV VREUH ?HSLVuRGLRV RX
HYHQWRV WHPSRUDULDPHQWH GDWDGRV H UHODzFaRHV WHPSRUDLV HQWUH HVWHV HYHQWRV��

q ,GHQWLnFDU 0HPEURV GD (TXLSH GH $�&� (QYROYLGRV QD $TXLVLzFaDR GH &RQKHFLPHQWR�
LQFOXL LQGLFDU TXHP GHYH DFRPSDQKDU DV DWLYLGDGHV� &DGD XPD GDV WDUHIDV GH $TXL�
VLzFaDR GH &RQKHFLPHQWR GHYH WHU XP PHPEUR UHVSRQVuDYHO� u( UHFRPHQGuDYHO TXH VH
UHJLVWUHP RV DWULEXWRV QHFHVVuDULRV H GHVHMuDYHLV SDUD TXHP RFXSD FDGD FDUJR�

q 3ODQHMDU 6HVVaRHV GH $TXLVLzFaDR GH &RQKHFLPHQWR� HVWD WDUHID WHP SRU nQDOLGDGH FULDU�
HIHWLYDPHQWH� XP LQVWUXPHQWR GH DX[urOLR tD $TXLVLzFaDR GH &RQKHFLPHQWR H SODQHMDU
FRPR DV VHVVaRHV GH $TXLVLzFaDR GH &RQKHFLPHQWR VHUaDR FRQGX]LGDV�

)DVH � � $TXLVLzFaDR GR &RQKHFLPHQWR� HVWD IDVH WHP FRPR REMHWLYR DGTXLULU RV FRQKH�
FLPHQWRV TXH VHUaDR DUPD]HQDGRV QD %DVH GH &RQKHFLPHQWR� RX VHMD� uH D IDVH GH H[HFXzFaDR
GR SODQHMDPHQWR UHDOL]DGR QD HWDSD DQWHULRU�
)DVH � � ,PSOHPHQWDzFaDR GR &RQKHFLPHQWR� QHVWD IDVH� R FRQKHFLPHQWR DGTXLULGR
GHYH VHU UHSUHVHQWDGR IRUPDOPHQWH� 3DUD LVVR XWLOL]D�VH D HVWUXWXUD GH UHSUHVHQWDzFaDR GR
FRQKHFLPHQWR VHOHFLRQDGD QD )DVH � GHVWH 3URFHVVR GH $TXLVLzFaDR GH &RQKHFLPHQWR�
)DVH � � $YDOLDzFaDR GR &RQKHFLPHQWR� QHVWD IDVH uH UHDOL]DGD D YHULnFDzFaDR H YDOLGDzFaDR GR
FRQKHFLPHQWR TXH VHUuD UHnQDGR SRVWHULRUPHQWH� DYHULJXDQGR VH R FRQKHFLPHQWR H[LVWHQWH
uH VXnFLHQWH�

��� &RQVLGHUDzFaRHV )LQDLV
1HVWH FDSurWXOR IRL DSUHVHQWDGR R SUREOHPD GD $TXLVLzFaDR GH &RQKHFLPHQWR GXUDQWH R GH�
VHQYROYLPHQWR GH XP 6LVWHPD %DVHDGR HP &RQKHFLPHQWR� EHP FRPR DOJXQV SURFHVVRV GH
$& H[LVWHQWHV QD OLWHUDWXUD�
'HVWDFD�VH D SURSRVWD GH XP SURFHVVR GH $TXLVLzFaDR GH &RQKHFLPHQWR ([SOurFLWR GHQRPLQDGR
,3$,$� TXH OHYRX HP FRQVLGHUDzFaDR DV FDUDFWHUurVWLFDV SHFXOLDUHV GH XP 6%&� DOuHP GDV
SULQFLSDLV WDUHIDV HQYROYLGDV QD $&�
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&DSurWXOR �

&RQFOXVaDR

2 IRFR GHVWH WUDEDOKR IRL D HODERUDzFaDR GH XPD SURSRVWD GH XP SURFHVVR SDUD $TXLVLzFaDR
GH &RQKHFLPHQWR ([SOurFLWR D nP GH DX[LOLDU HQJHQKHLURV GH FRQKHFLPHQWR QD SUHSDUDzFaDR
H H[HFXzFaDR GH XPD $& HVWUXWXUDGD H HnFLHQWH�
(VVD QHFHVVLGDGH RULJLQRX�VH GHYLGR DRV YuDULRV SUREOHPDV H[LVWHQWHV GXUDQWH D $&� H SRU
VHU HVVD XPD HWDSD GLIurFLO H GH H[WUHPD LPSRUWADQFLD SDUD R GHVHQYROYLPHQWR GH XP 6LVWHPD
%DVHDGR HP &RQKHFLPHQWR FRQnuDYHO H GH TXDOLGDGH�
3DUD LQVWDQFLDU R WUDEDOKR GHQWUR GH XP FRQWH[WR� IRUDP HVWXGDGRV DOJXQV PRGHORV GH
FLFORV GH GHVHQYROYLPHQWR SDUD VRIWZDUH� WDQWR WUDGLFLRQDLV TXDQWR SDUD 6%&V�
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5HIHUAHQFLDV %LEOLRJUuDnFDV

>%RFKVOHU ��@ %RFKVOHU� '� &�� $ 3URMHFW 0DQDJHPHQW $SSURDFK WR ([SHUW 6\VWHP
$SSOLFDWLRQV� ,6$ ��� �����

>*LDUUDWDQR ��@ *LDUUDWDQR� -� &�� 5LOH\� *� ([SHUW 6\VWHPV� 3ULQFLSOHV DQG 3URJUDP�
PLQJ� 3:6 3XEOLVKLQJ &RPSDQ\� �QG HGLWLRQ� �����

>-RQHV ��@ -RQHV� *� :� 6RIWZDUH (QJLQHHULQJ� -RKQ :LOH\ 	 6RQV ,QF�� &DQDGuD�
�����

>.DQ ��@ .DQ� 6� +� 0HWULFV DQG 0RGHOV LQ 6RIWZDUH 4XDOLW\ (QJLQHHULQJ�
$GGLVRQ�:HVOH\� (8$� �����

>/LHERZLW] ��@ /LHERZLW]� -�� 'H 6DOYR� '� $� 6WUXWXULQJ ([SHUW 6\VWHPV� 'RPDLQ�
'HVLJQ DQG 'HYHORSPHQW� <RXUGRQ 3UHVV� �����

>/LHERZLW] ��@ /LHERZLW]� -�� :LOFR[� /� &� .QRZOHGJH 0DQDJHPHQW DQG ,WV ,QWHJUDWLYH
(OHPHQWV� &5& 3UHVV� �����

>0D\UKDXVHU ��@ 0D\UKDXVHU� $� 6RIWZDUH (QJLQHHULQJ� 0HWKRGV DQG 0DQDJHPHQW� $FD�
GHPLF 3UHVV ,QF�� �����

>0F*UDZ ��@ 0F*UDZ� .� /�� %ULJJV� .� +� .QRZOHGJH $FTXLVLWLRQ� 3ULQFLSOHV DQG
*XLGHOLQHV� 3UHQWLFH +DOO� �����

>3DXON ��@ 3DXON� 0� &�� :HEHU� &� 9�� &XUWLV� %�� &KULVVLV� 0� %�� HW DO� 7KH
&DSDELOLW\ 0DWXULW\ 0RGHO� *XLGHOLQHV IRU ,PSURYLQJ 6RIWZDUH 3URFHVV�
&DUQHJLH 0HOORQ 8QLYHUVLW\�6RIWZDUH (QJLQHHULQJ ,QVWLWXWH� �����

>3HUHLUD ��@ 3HUHLUD� /� )� 6� 0�� $UDJRQ� '� )� $ $TXLVLzFaDR GH &RQKHFLPHQWR H
R 3URFHVVR GH 0RGHODJHP� 5HODWuRULR 7uHFQLFR� ,/7&� 1LWHUuRL�5-� Q� ���
��S�� 'H]HPEUR� �����

>3UHVVPDQ ��@ 3UHVVPDQ� 5� 6� 6RIWZDUH (QJLQHHULQJ� $ 3UDFWLWLRQHU
V $SSURDFK�
(GLzFaDR (XURSuHLD� 0F*UDZ�+LOO� �����

>5H]HQGH ��@ 5H]HQGH� 6� 2�� 3XJOLHVL� -� %� $TXLVLzFaDR GH &RQKHFLPHQWR ([SOurFLWR RX
0DQXDO� 1RWDV GR ,&0&�863 � 6uHULH &RPSXWDzFaDR� Q� ��� 0DUzFR� �����
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>5RFKD ��@ 5RFKD� &� $� -�� 3DGLOKD� 7� 3� 3�� +RUVW� 3� 6�� 5H]HQGH� 6� 2� 3URFHVVR
GH 'HVHQYROYLPHQWR GH 6LVWHPDV %DVHDGRV HP &RQKHFLPHQWR &RQVLGH�
UDQGR $VSHFWRV GH 4XDOLGDGH� $QDLV GD 6(3$, � 6HPDQD 3DUDHQVH GH
,QIRUPuDWLFD� %HOuHP� 'H]HPEUR� �����

>7XWKLOO ��@ 7XWKLOO� *� 6� .QRZOHGJH (QJLQHHULQJ� &RQFHSWV DQG 3UDFWLFHV IRU
.QRZOHGJH�%DVHG 6\VWHPV� 7$% %RRNV ,QF�� �����
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