
&$3Ë78/2��

&2168/7$��0$1,38/$d­2�(�$35(6(17$d­2�'(�'$'26

*(2*5È),&26�(0�/(*$/

´,QYHQWDU� XPD� OLQJXDJHP� SRGHULD� VLJQLILFDU�

LQYHQWDU�� FRP� EDVH� HP� OHLV� QDWXUDLV� �RX�� HP

FRQFRUGkQFLD� FRP� HODV��� XPD� DSDUHOKDJHP� SDUD

XPD� GHWHUPLQDGD� ILQDOLGDGH�� WHP�� SRUpP��� XP

RXWUR� VHQWLGR� WDPEpP�� DQiORJR� DTXHOH� HP� TXH

IDODPRV�QD�LQYHQomR�GH�XP�MRJR�µ

/��:LWWJHQVWHLQ��,QYHVWLJDo}HV�)LORVyILFDV��

��� $35(6(17$d­2

2� PRGHOR� GH� GDGRV� H� DV� RSHUDo}HV� JHRJUiILFDV� GHILQLGDV� DQWHULRUPHQWH

VHUYHP� GH� EDVH� SDUD� D� SURSRVWD� GH� XPD� OLQJXDJHP� GH� FRQVXOWD� H� PDQLSXODomR

HVSDFLDO�� GHQRPLQDGD� /(*$/� �/LQJXDJHP� (VSDFLDO� SDUD� *HRSURFHVVDPHQWR

$OJpEULFR��� 2� REMHWLYR� GH� /(*$/� p� SURYHU� XP� DPELHQWH� JHUDO� SDUD� DQiOLVH

JHRJUiILFD��LQFOXLQGR�RSHUDo}HV�VREUH�JHR�FDPSRV�H�JHR�REMHWRV�

2� TXH� VH� IDUi� QHVWH� FDStWXOR� p� � DSUHVHQWDU� XP� HVERoR� GD� VLQWD[H� GRV

RSHUDGRUHV� GHVWD� OLQJXDJHP� H� PRVWUDU� DOJXQV� H[HPSORV� GH� VHX� XVR�� GHL[DQGR� R

GHWDOKDPHQWR� SDUD� WUDEDOKRV� SRVWHULRUHV�� 2V� RSHUDGRUHV� � H� SDODYUDV� UHVHUYDGDV� GD

OLQJXDJHP��HVWmR�DSUHVHQWDGRV�HP�COURIER MAIÚSCULAS�
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��� %5(9(�5(9,6­2�'$�/,7(5$785$

&RQIRUPH� REVHUYDGR� DQWHULRUPHQWH�� D� GLVFXVVmR� GDV� RSHUDo}HV� GH

PDQLSXODomR��GLWD�iOJHEUD�GH�PDSDV��FI��7RPOLQ��������p�IHLWD��QD�OLWHUDWXUD��GH�IRUPD

VHSDUDGD�GD�DQiOLVH�GDV�RSHUDo}HV�GH�FRQVXOWD�H�DSUHVHQWDomR��(JHQKRIHU���������1D

PDLRULD� GRV� VLVWHPDV� FRPHUFLDLV� SDUD� *HRSURFHVVDPHQWR�� HVWDV� RSHUDo}HV� VmR

LPSOHPHQWDGDV�HP�SDFRWHV�GLVWLQWRV�

����� È/*(%5$�'(�0$3$6�'(�720/,1

3DUD�UHDOL]DU�RSHUDo}HV�GH�PRGHODJHP�HVSDFLDO�HP�JHR�FDPSRV��D�DERUGDJHP

PDLV�FRUUHQWH�HP�VLVWHPDV�GH�*HRSURFHVVDPHQWR�p�XWLOL]DU�D� OLQJXDJHP�0$3� �0DS

$QDO\VLV�3DFNDJH���SURSRVWD�SRU��'DQD�7RPOLQ���������(VWD�SURSRVWD�VHUYH�GH�EDVH

SDUD�PXLWRV�6,*V�FRPHUFLDLV�

(P�VHX�WUDEDOKR��7RPOLQ�DSUHVHQWD�XP�FRQMXQWR�GH�RSHUDo}HV�VREUH�PDSDV

WHPiWLFRV� H� PRGHORV� QXPpULFRV� GH� WHUUHQR�� GHILQLGRV� GH� IRUPD� D� RSHUDU� HP

JHRPHWULDV� PDWULFLDLV�� TXH� LQFOXHP� RSHUDo}HV� SRQWXDLV�� GH� YL]LQKDQoD� �SRU� HOH

FKDPDGDV�GH�IRFDLV��H�]RQDLV�

$�LPSOHPHQWDomR�PDLV�GLIXQGLGD�GDV�LGpLDV�GH�7RPOLQ�p�D�OLQJXDJHP�*5,'�

GLVSRQtYHO� QR� VLVWHPD� $5&�,1)2�� (VWD� OLQJXDJHP� SHUPLWH� DRV� XVXiULRV� UHDOL]DU

RSHUDo}HV�FRPR��

OUTGRID = INGRID1 + INGRID2

OUTGRID = INGRID1 XOR 5

OUTGRID = SIN(INGRID1)*4/LOG(INGRID2)

$�OLQJXDJHP�*5,'��HPERUD�PXLWR�IOH[tYHO��WHP�R�VpULR�LQFRQYHQLHQWH�GH�QmR

GLVWLQJXLU� HQWUH� RV� GLIHUHQWHV� WLSRV� GH� RSHUDQGRV�� ,VWR� GHFRUUH� GR� IDWR� GH� VHU

IUDFDPHQWH�WLSDGD��1RV�H[HPSORV�DFLPD� VH�INGRID1  IRU�GR�WLSR�MNT��H�INGRID2

GR�WLSR�TEMÁTICO��R�UHVXOWDGR�SRGH�QmR�WHU�VHQWLGR��(P�*5,'��XP�PDSD�WHPiWLFR

������������������������������������������������

�8WLOL]DUHPRV R IRQWH WLSRJUiILFR ´FRXULHUµ WRGD YH] TXH QRV UHIHULUPRV D FRPDQGRV D VHU H[HFXWDGRV
SRU XP VLVWHPD FRPSXWDFLRQDO�
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QR�IRUPDWR�PDWULFLDO�p�FKDPDGR�GH�´JUDGH�GH� LQWHLURVµ��H�XP�PRGHOR�QXPpULFR�GH

WHUUHQR�GH�´JUDGHV�GH�SRQWR�IOXWXDQWHµ��R�TXH�HVWDEHOHFH�XPD�FRQIXVmR�HQWUH�R�GDGR

JHRJUiILFR�H�VXD�UHSUHVHQWDomR��9HMD�VH�D�VHJXLQWH�H[SOLFDomR��UHWLUDGD�GR�PDQXDO�GR

VLVWHPD�$5&�,1)2��(65,��������

´)RU�ERWK�ORFDO�DQG�]RQDO�IXQFWLRQV��LI�DQ\�RI�WKH�LQSXW�JULGV�DUH�IORDWLQJ�SRLQW��WKH�RXWSXW

JULG�ZLOO�FRQWDLQ�IORDWLQJ�SRLQW�YDOXHV��,I�DOO�RI�WKH�LQSXW�JULGV�DUH�LQWHJHU�JULGV��WKH�RXWSXW

JULG� LV� DQ� LQWHJHU� JULG�� ZLWK� WKH� H[FHSWLRQ� RI� WKRVH� ORFDO� DQG� ]RQDO� IXQFWLRQV� WKDW� DUH

VWDWLVFDOO\�EDVHG�µ

(P� IXQomR� GHVWH� WLSR� GH� SUREOHPDV�� RSWDPRV� SRU� ID]HU� GH� /(*$/� XPD

OLQJXDJHP� IRUWHPHQWH� WLSDGD�� HVWDQGR� RV� RSHUDGRUHV� OLJDGRV� D� XP� FRQWH[WR

VHPkQWLFR�� GHILQLGR� SHODV� GLIHUHQWHV� HVSHFLDOL]Do}HV� GH� JHR�FDPSRV�� 'LIHUHQoDV

DGLFLRQDLV�GH�/(*$/�FRP�UHODomR�jV�OLQJXDJHQV�*5,'�H�0$3�LQFOXHP�

• GLVSRQLELOLGDGH�GH�IXQo}HV�GH�WUDWDPHQWR�GH�LPDJHQV�

• RSHUDo}HV�GH�FODVVLILFDomR�FRQWtQXD�H�PRGHODJHP�DPELHQWDO�

• FKDPDGD�D�IXQo}HV�H[WHUQDV��GHILQLGDV�SHOR�XVXiULR�

����� /,1*8$*(16�'(�&2168/7$�(63$&,$/

$�PDLRU� SDUWH� GDV� LPSOHPHQWDo}HV� GH� OLQJXDJHP� GH� FRQVXOWD� � XWLOL]D� R� SDGUmR

64/�SDUD�WHU�DFHVVR�DRV�DWULEXWRV�GRV�GDGRV�JHRJUiILFRV��1R�HQWDQWR��QmR�p�SRVVtYHO

H[SUHVVDU�UHODo}HV�WRSROyJLFDV�GLUHWDPHQWH�HP�64/��R�TXH�WHP�GDGR�RULJHP�D�PXLWDV

SURSRVWDV�GH� OLQJXDJHQV�GH�FRQVXOWD�HVSDFLDO� � �(JHQKRIHU��������$OYHV��������22L�

�������(VWDV�SURSRVWDV�VmR��GH�XPD�PDQHLUD�JHUDO��XPD�H[WHQVmR�GD�OLQJXDJHP�64/

FRP�RSHUDGRUHV�TXH�H[SUHVVDP�UHODo}HV�HVSDFLDLV��&DGD�OLQJXDJHP�WHP�VHX�FRQMXQWR

SUySULR�GH�RSHUDGRUHV�GH�H[WHQVmR��$V�FRQFOXV}HV�GHVWDV�SURSRVWDV�GH�H[WHQVmR�GD

OLQJXDJHP�64/�VmR��)UDQN�DQG�0DUN��������

• HVWHQGHU� 64/� FRP� RSHUDGRUHV� HVSDFLDLV� SRGH� VHU� IHLWR� VHP� PDLRUHV

SUREOHPDV��GHVGH�TXH�D�VHPkQWLFD�GHVWHV�RSHUDGRUHV�WHQKD�VLGR�GHILQLGD

IRUPDOPHQWH�
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• DV� FRQVXOWDV� HP�*HRSURFHVVDPHQWR� LQFOXHP� UHVWULo}HV� FRPSOH[DV�� TXH

UHTXHUHP�SODQHMDPHQWR�FXLGDGRVR�DR�VHU�WUDGX]LGDV�SDUD�64/�

• HVWHQGHU� 64/� SDUD� LQFOXLU� FRQWUROH� GH� DSUHVHQWDomR� H� DSRQWDPHQWR� p

SRVVtYHO�� PDV� DLQGD� QmR� H[LVWH� TXDOTXHU� VLQWD[H� RX� IOX[R� GH� Do}HV

FRPSDWtYHO� FRP� D� UHTXHULGD� SHORV� SDGU}HV� FRJQLWLYRV� GD� OLQJXDJHP

QDWXUDO�

• DFRQVHOKD�VH�SURMHWDU�XPD�OLQJXDJHP�VHSDUDGD�SDUD�OLGDU�FRP�DV�TXHVW}HV

GH�DSUHVHQWDomR�GH�GDGRV��H�QmR�LQFOXLU�HVWHV�FRPDQGRV�QD�FOiXVXOD�64/

SDGUmR��VHOHFW�IURP�ZKHUH��

$� SURSRVWD� GR� QRYR� SDGUmR� SDUD� D� OLQJXDJHP� 64/� �64/� ��� FRQWpP� XP

FRQMXQWR�GH�H[WHQV}HV�SDUD� OLGDU�FRP�GDGRV�HVSDFLDLV��64/��� LQFOXL� WLSRV�GH�GDGRV

SDUD� UHSUHVHQWDU� GDGRV� HVSDoR�WHPSRUDLV�� GDGRV� JHRPpWULFRV�� VHXV� RSHUDGRUHV

WRSROyJLFRV� HVWmR� EDVHDGRV� QRV� WUDEDOKRV� GH� (JHQKRIHU� H� )UDQ]RVD� ������� H� VHXV

WLSRV�GH�GDGRV�QR�SDGUmR�6$,)��6XUYH\V�DQG�5HVRXUFH�0DSSLQJ�%UDQFK��������

3DUD� GHILQLU� DV� RSHUDo}HV� GH� FRQVXOWD� HVSDFLDO� HP� /(*$/�� SDUWLPRV� GDV

LGpLDV� DSUHVHQWDGDV� SRU� (JHQKRIHU� �������� (JHQKRIHU� �������� (JHQKRIHU� �������� H

+HPHUO\������D��H�GR�SDGUmR�2'0*������&DWWHOO��������
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��� &$5$&7(5Ë67,&$6�'(�/(*$/

$V�SULQFLSDLV�FDUDFWHUtVWLFDV�GH�/(*$/�VmR�

• /(*$/�p�RULHQWDGD�D�REMHWRV��R�UHVXOWDGR�GDV�RSHUDo}HV�p�XP�FRQMXQWR

GH�REMHWRV�RX�XP�FRQMXQWR�GH�YDORUHV�

• /(*$/�p� GHILQLGD� GH� IRUPD� VHPHOKDQWH� DR� SDGUmR�2'0*���� �&DWWHOO�

�������6HJXLQGR�HVWH�SDGUmR��DV�RSHUDo}HV�GH�FRQVXOWD�VmR�LPSOHPHQWDGDV

XWLOL]DQGR�XPD�VLQWD[H��EDVHDGD�HP��64/�

• 7DQWR� RSHUDo}HV� GH� FRQVXOWD� HVSDFLDO� TXDQWR� RSHUDo}HV� GH�PDQLSXODomR

ID]HP�SDUWH�GD�VLQWD[H�GD�OLQJXDJHP�

• $V�RSHUDo}HV�VREUH��FDPSRV��DV�RSHUDo}HV�FRPELQDGDV�FDPSRV�REMHWRV�H

D� OLQJXDJHP� GH� DSUHVHQWDomR� VmR� LPSOHPHQWDGDV� SRU� RSHUDGRUHV� GR

PHVPR�QtYHO�VHPkQWLFR�GD�OLQJXDJHP�64/�

/(*$/�p�IRUWHPHQWH�WLSDGD��&DGD�GDGR�SHUWHQFH�D�XPD�GRV�VHJXLQWHV�FODVVHV�

�� &ODVVHV�EiVLFDV�GR�PRGHOR�GH�GDGRV��FRPR�VHJXH�

 ��GEOOBJECT SDUD�LQVWkQFLDV�GH�*(22%-(72�

 ��NONSPATIAL SDUD�LQVWkQFLDV�GH�1®2(63$&,$/�

 ��NETWORK SDUD�LQVWkQFLDV�GH�5('(�

 ��CADASTRAL SDUD�LQVWkQFLDV�GH�&$'$675$/�

 ��THEMATIC SDUD�LQVWkQFLDV�GH 7(0É7,&2�

 ��IMAGE SDUD�LQVWkQFLDV�GH�'$'2 6(1625 5(0272�

 ��DTM SDUD�LQVWkQFLDV�GH��02'(/2 180e5,&2 '( 7(55(12�

 (VWHV� GDGRV� WHP� RV� DWULEXWRV� EiVLFRV� LQGLFDGRV� QD� VHomR� �������1R� TXH

VHJXH��HVWHV�DWULEXWRV�EiVLFRV�VHUmR�VHPSUH�H[SUHVVRV�HP�PDtVFXODV�



122

�� (VSHFLDOL]Do}HV GDV� FODVVHV� EiVLFDV�� FULDGDV� DWUDYpV� GRV� PHFDQLVPRV� GH

GHILQLomR�GR�HVTXHPD�FRQFHLWXDO�

�� &ODVVHV�DX[LOLDUHV�

 �� PROJECT FRPR� SDUWLomR� JHRJUiILFD� GR� EDQFR� GH� GDGRV�� FRP� RV

DWULEXWRV�EiVLFRV��PROJECTION �LQGLFD�D�SURMHomR�FDUWRJUiILFD���DATUM�

LATLONG_BOX� �LQGLFD� DV� FRRUGHQDGDV� JHRGpVLFDV� GR� UHWkQJXOR

HQYROYHQWH���PROJ_BOX��LQGLFD�DV�FRRUGHQDGDV�GH�SURMHomR�GR�UHWkQJXOR

HQYROYHQWH��

 ��TABLE�SDUD�DV�WDEHODV�GH�WUDQVIRUPDomR�HQWUH�JHR�FDPSRV�

 ��MASK�SDUD�PiVFDUDV�DSOLFiYHLV�D�ILOWURV�

 ��RECTANGLE H CIRCLE ��XWLOL]DGDV�SDUD�GHILQLU�YL]LQKDQoDV�

�� &RQMXQWR�GH�REMHWRV�UHFXSHUDGRV�GR�EDQFR�

 ��COLLECTION��DJUXSDPHQWR�GH�REMHWRV�GH�FODVVHV�GLIHUHQWHV�

�� 7LSRV�GH�GDGRV�WUDGLFLRQDLV�INT, FLOAT, CHARACTER H BOOLEAN�

�� 7LSR� GH� GDGR�MULTIMIDIA �� XVDGR� SDUD� DUPD]HQDU� DUTXLYRV� GH� WH[WR�

LPDJHQV��iXGLR�H�YtGHR��

������������������������������������������������

�1XPD SULPHLUD DSUR[LPDomR� HVWH WLSR GH GDGRV SRGHULD VHU DSHQDV XP QRPH GH DUTXLYR FRQWH[R
XPD DSUHVHQWDomR PXOWLPtGLD� TXH VHULD GHFRGLILFDGR SRU VHX FRQWH~GR�
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��� '(),1,d­2�'(�'$'26�(0�/(*$/

$�SDUWH�GH�GHILQLomR�GH�GDGRV�HP�/(*$/�LQFOXL�

• FULDU�H�GHILQLU�EDQFRV�GH�GDGRV�JHRJUiILFRV�

• GHILQLU�R�HVTXHPD�GR�EDQFR�GH�GDGRV�

• FULDU�LQVWkQFLDV�GDV�FODVVHV�GHVWH�HVTXHPD�

����� '(),1,d­2�'(�(648(0$�&21&(,78$/

(P�/(*$/��R�HVTXHPD�GR�EDQFR�GH�GDGRV�p�FULDGR�SHOD�HVSHFLDOL]DomR�GDV

FODVVHV�EiVLFDV�GR�PRGHOR�H�GDV�FODVVHV�GHULYDGDV�GDV�FODVVHV�EiVLFDV��$�VLQWD[H

CREATE <especialização> (<atributos gerais>)

IS_A  <classe básica> | <especialização>

(atributos específicos)

VHUi�XWLOL]DGD�SDUD�HVSHFLDOL]DU�R�PRGHOR��FRPR�LOXVWUDGR�QRV�H[HPSORV�VHJXLQWHV�

• &ULDU� D� FODVVH� ´8VR� GR� 6RORµ�� HVSHFLDOL]DomR� GH�PDSD� WHPiWLFR�� FRP� RV

WHPDV�´)ORUHVWD�3ULPiULDµ��´&HUUDGRµ�H�´)ORUHVWD�6HFXQGiULDµ�� H� FRP�RV

DWULEXWRV�´iUHDµ�H�´DQRV�GH�UHJHQHUDomRµ��

  CREATE Uso_do_Solo

( ATTRIBUTE nome   STRING;

  ATTRIBUTE ano  INT;}

IS_A THEMATIC

  (THEMES = {“Floresta Primária”,

  “Cerrado”, “Floresta Secundária”});

������������������������������������������������

�2 DWULEXWRV LQGLFDGRV HP PDtVFXODV LQGLFDP DWUEXWRV KHUGDGRV GD FODVVH EiVLFD�
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• &ULDU�D�FODVVH�´+RVSLWDOµ��HVSHFLDOL]DomR�GH�JHRBREMHWR��H�FRP�RV�DWULEXWRV

´QRPHµ��´Q~PHUR�GH�OHLWRVµ��´UHFHLWD�GR�686µ�

 CREATE Hospital

 (ATTRIBUTE nome   STRING;

  ATTRIBUTE num_leitos INT;

  ATTRIBUTE receita_SUS FLOAT;)

 IS_A GEOOBJECT;

• &ULDU�D�FODVVH�´0DSD�0XQLFLSDOµ��HVSHFLDOL]DomR�GH�CADASTRAL, FRP�RV

DWULEXWRV��Q~PHUR�GD�SODQWD��GDWD�GR�OHYDQWDPHQWR�H�HPSUHVD�UHVSRQViYHO�

   CREATE Mapa_Municipal

   (ATTRIBUTE  nome STRING;

    ATTRIBUTE  num_planta INT;

    ATTRIBUTE data_levantamento DATE;

    ATTRIBUTE empresa_respons STRING)

 IS_A CADASTRAL;

$� GHILQLomR� GH� FODVVH� SRGH� DGPLWLU� XP� YDORU� SRU� RPLVVmR� �DEFAULT�� TXH

VHUYH� SDUD� LQLFLDOL]DU� DV� LQVWkQFLDV� GH� IRUPD� FRQYHQLHQWH��9HMDPRV� XP� H[HPSOR� GD

FULDomR�GH�XPD�FODVVH�GH� LPDJHQV��TXH�SRU�RPLVVmR�VHUmR�VHPSUH� LQVWDQFLDGDV�FRP

UHVROXomR�GH���P�

CREATE Landsat_TM

(ATTRIBUTE nome STRING;

ATTRIBUTE resolucao_h = 30 INT;

ATTRIBUTE resolucao_v = 30 INT;

ATTRIBUTE banda_espectral INT)

IS_A IMAGE;
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����� &5,$d­2�'(�*(2�2%-(726�(�3/$126�'(�,1)250$d­2

$�FULDomR�H[SOtFLWD�GH�LQVWkQFLDV�GH�FDGD�FODVVH�p�REWLGD�SHOR�FRPDQGR�NEW�

3DUD�R�FDVR�GH�JHR�FDPSRV��H�GH�REMHWRV�FDGDVWUDLV��VHUi�SUHFLVR�DLQGD�LQGLFDU�TXDO�D

UHSUHVHQWDomR� DVVRFLDGD� �PDWULFLDO� RX� YHWRULDO�� H� RV� SDUkPHWURV� DVVRFLDGRV� D� FDGD

UHSUHVHQWDomR��7RPHPRV�RV�H[HPSORV�DEDL[R�

• &ULDU� XPD� LQVWkQFLD� GD� FODVVH� Uso_do_Solo � GHQRWDGD� SRU

acao_antrópica_1990 ��FXMD�UHSUHVHQWDomR�PDWULFLDO�VHUi�XPD�JUDGH�GH

����[�����PHWURV�GH�UHVROXomR��QD�HVFDOD�����������

  VARIABLE acao_antropica_1990 Uso_do_Solo;

  acao_antropica_1990 = NEW

  (nome = “ação antrópica 1990”,

   ano = 1990)

  REPRESENTED_BY RASTER

   (RESOLUCAO_H = 100 m,

    RESOLUCAO_V = 100 m,

    ESCALA = 1/250.000);
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• &ULDU�XPD�LQVWkQFLD�GD�FODVVH�Hospital ��GHQRPLQDGD��hospital_SJC �

  VARIABLE hospital_SJC Hospital;

  hospital_SJC = NEW

  (nome = “Hospital Municipal SJC”,

  num_leitos = 300);

• &ULDU�XPD�LQVWkQFLD�GD�FODVVH�MAPA_MUNICIPAL��SDUD�FRQWHU�R�PDSD�GD

FLGDGH� GH� 6mR� -RVp� GRV� &DPSRV�� FXMD� UHSUHVHQWDomR� YHWRULDO� HVWDUi� QD

HVFDOD� ����������� QD� SURMHomR� 870� H� FXMR� UHWkQJXOR� HQYROYHQWH� SRVVXL

FRRUGHQDGDV�JHRJUiILFDV��������µ��������µ��������µ��������µ��

  VARIABLE mapa_SJC Mapa_Municipal;

  mapa_SJC = NEW

  (nome = “mapa SJCampos”,

   num_planta = 25,

   data_levantamento = 1990,

   empresa_resp = “Aerodata”)

   REPRESENTED_BY VECTOR

   (ESCALA = 100.000,

    PROJECAO = UTM,

   LAT_LONG_BOX= (-27 030”, -45 000”, -27 000”, -44 030”));
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��� &2168/7$�(63$&,$/�(0�/(*$/

$� � FRQVXOWD� HVSDFLDO� HP� /(*$/� WHP� GRLV� FRPSRQHQWHV�� XPD� H[SUHVVmR� GH

EXVFD� H[SUHVVD� HP�64/� HVWHQGLGR� H� XPD� UHVSRVWD� GH� FRQVXOWD� TXH� SRGH� VHU� REMHWR� GH

PDQLSXODomR�SRVWHULRU�

$�FRQVXOWD�HVSDFLDO�p�DSOLFiYHO�D�JHR�REMHWRV�H�JHR�FDPSRV��1R�FDVR�GH�JHR�

FDPSRV�� GDGD� D� VXD� QDWXUH]D� FRQWtQXD�� RV� RSHUDGRUHV� GLVSRQtYHLV� HP� /(*$/

SHUPLWHP�DSHQDV�D�UHFXSHUDomR�EDVHDGD�HP�VHXV�DWULEXWRV���2�PHVPR�SURFHGLPHQWR

YDOH� SDUD� JHR�REMHWRV� FRPSOH[RV� �REMHWRV� FDGDVWUDLV� H� GH� UHGH��� 3DUD� RV� JHR�REMHWRV�

/(*$/�RIHUHFH�PHFDQLVPRV�SDUD�UHFXSHUDomR�EDVHDGD�HP�DWULEXWRV�H�HP�UHVWULo}HV

HVSDFLDLV�

����� (;35(66­2�'(�%86&$

(P� /(*$/�� XPD� H[SUHVVmR� GH� EXVFD� p� FRQVWUXtGD� D� SDUWLU� GD� OLQJXDJHP

24/��FRP�DV�VHJXLQWHV�H[WHQV}HV�

�� $V� UHVWULo}HV� HVSDFLDLV� VREUH� JHR�REMHWRV� VHUmR� VHPSUH� FRPSXWDGDV� D

SDUWLU�GH�VXDV�UHSUHVHQWDo}HV�JHRPpWULFDV�QXP�PDSD�GH�JHR�REMHWRV�

�� $�FOiXVXOD�SELECT�SRGH�SHUPLWLU�D�UHFXSHUDomR�GH�LQVWkQFLDV�GH�FODVVHV

HP�/(*$/�H�GH�YDORUHV�GH�DWULEXWRV�GHVWDV�LQVWkQFLDV�

�� $�FOiVXOD�FROM��FRQWpP�D�LQGLFDomR�GDV�FODVVHV�GH�REMHWRV�VREUH�DV�TXDLV

VH�UHDOL]D�D�FRQVXOWD�H�GR�REMHWR�FDGDVWUDO��RX�GH�UHGH��VREUH�R�TXDO�VHUi

FRPSXWDGD�D�UHVWULomR�HVSDFLDO��(VWH�REMHWR�FDGDVWUDO�VHUi� LQGLFDGR�SHOR

TXDOLILFDWLYR�ON MAP��TXH�SRGH�VHU�RPLWLGR��QR�FDVR�GH�KDYHU�DSHQDV

XPD�JHRPHWULD�SUHVHQWH��SDUD�R�JHR�REMHWR�

�� $� FOiXVXOD� WHERE� SRGH� FRQWHU� DV� UHVWULo}HV� WRSROyJLFDV� INSIDE,

TOUCH, CROSS, OVERLAP, DISJOINT  H� � D� UHVWULomR� PpWULFD

DISTANCE�

������������������������������������������������

�8PD SRVVtYHO H[WHQVmR LQFOXLULD DVSHFWRV GH UHFXSHUDomR GH JHR�FDPSRV EDVHDGD HP FRQWH~GR� GH
IRUPD DQiORJD DRV WUDEDOKRV UHFHQWHV QD iUHD GH ´FRQWHQW�EDVHG LPDJH UHWULHYDOµ�
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�� $�IRUPXODomR�JHUDO�GD�H[SUHVVmR�GH�EXVFD�HP�/(*$/�VHUi�

SELECT <valor > | <objeto> | <lista de objetos e

valores>

FROM <objeto> IN <classe> ON MAP <cadastral> | <rede>

WHERE <where_clause>

7RPH�VH�R�VHJXLQWH�H[HPSOR�GH�FRQVXOWD�HVSDFLDO�HP�/(*$/�

• ´6HOHFLRQH� WRGDV� DV� UHJL}HV� GD� )UDQoD� D�PHQRV� GH� ��� NP� GD� FLGDGH� GH

7RXORXVHµ��(VWD�FRQVXOWD�HVWi�LOXVWUDGD�QD�ILJXUD�����

 

)LJXUD�������,OXVWUDomR�GH�FRQVXOWD�HVSDFLDO�

$�H[SUHVVmR�GH�EXVFD�FRUUHVSRQGHQWH�VHUi�

SELECT regiao

FROM regiao IN Regioes_França ON MAP mapa_França,

cidade IN Cidades_França ON MAP mapa_França

WHERE cidade.nome = “Toulouse” AND

distance (regiao, cidade) < 50 km
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����� 5(63267$�'(�&2168/7$

8P� DVSHFWR� TXH� GLIHUHQFLD� /(*$/� GD� OLQJXDJHP� 64/� WUDGLFLRQDO� p� R

SURFHGLPHQWR�SDUD�PDQLSXODU�RV�REMHWRV�UHVXOWDQWHV�GH�XPD�FRQVXOWD��2�UHVXOWDGR�GH

XPD�FRQVXOWD� HP�64/�p�XPD� WDEHOD�� � SDUD� WHU� DFHVVR� DRV� LWHQV� UHVXOWDQWHV� GH� XPD

FRQVXOWD��p�XWLOL]DGD�D�QRomR�GH�´FXUVRUµ�

(VWH� HVTXHPD� GH� UHFXSHUDomR� DSUHVHQWD� VpULRV� LQFRQYHQLHQWHV� SDUD� WUDWDU

GDGRV� HVSDFLDLV�� (P� SULPHLUR� OXJDU�� D� PDQLSXODomR� SRVWHULRU� GRV� JHR�REMHWRV� ILFD

SUHMXGLFDGD� H� H[LJH� XPD� VLQWD[H� QmR�LQWXLWLYD� SDUD� D� OLQJXDJHP�� $� UHFXSHUDomR� GH

UHVSRVWDV� VRE� D� IRUPD� GH� WXSODV� GH� YDORUHV� WDPEpP� QmR� SHUPLWH� WUDWDU� R� FDVR� GH

REMHWRV�FRPSOH[RV��FRPR�QR�FDVR�GH�XPD�KLHUDUTXLD�GH�REMHWRV�

&RPR� YLVWR� QR� FDStWXOR� DQWHULRU�� D� UHVSRVWD� j� FRQVXOWD� ´VHOHFLRQH� WRGDV� DV

UHVHUYDV� LQGtJHQDV�D�PHQRV�GH����NP�GDV� UHSUHVDV�GD�(OHWURQRUWH�QD�$PD]{QLDµ� p

XP� REMHWR� FRPSOH[R� FRPSRVWR� GRV� SDUHV� GH� JHR�REMHWRV� ^�reserva,

represa �`��SDVVtYHO�GH�PDQLSXODomR�SRVWHULRU�

(P� UHVXPR�� QXP� EDQFRV� GH� GDGRV� JHRJUiILFRV� p� QHFHVViULR� UHFXSHUDU� JHR�REMHWRV� H� JHR�

FDPSRV��H�QmR�WDEHODV��3DUD�WDQWR��p�SUHFLVR�VXEVWLWXLU�R�PRGHOR�GH�UHVSRVWD�GH�FRQVXOWDV

LPSOtFLWR�HP�64/��´WDEHODVµ��SRU�XP�PHFDQLVPR��RULHQWDGR�D�REMHWRV��HP�FRHUrQFLD

FRP�R�PRGHOR�GH�GDGRV�SURSRVWR�QR�FDStWXOR�DQWHULRU�

2� PRGHOR� GH� UHVSRVWD� GH� FRQVXOWD� DGRWDGR� HP� /(*$/� p� EDVHDGR� QRV

FRQFHLWRV�GR�2'0*���2EMHFW�'DWD�0DQDJHPHQW�*URXS��&DWHOO���������2�PRGHOR�GH

GDGRV�GR�2'0*�FRQWHPSOD�D�LGpLD�GH�FROHo}HV��TXH�FRQWpP�XP�Q~PHUR�DUELWUiULR�GH

HOHPHQWRV� GH� XP� PHVPR� WLSR�� $� UHFXSHUDomR� GH� XP� HOHPHQWR� GHQWUR� GH� XPD

FROHomR� p� IHLWD� SRU� SRVLomR� DEVROXWD� GHQWUR� GD� FROHomR� RX� D� SDUWLU� GR� HOHPHQWR

FRUUHQWH�

� 6HJXLQGR� HVWD� IRUPXODomR�� XWLOL]DUHPRV� LQVWkQFLDV� GD� FODVVH�COLLECTION

SDUD� DUPD]HQDU� �GH� IRUPD� QmR�SHUVLVWHQWH�� DV� UHVSRVWDV� GH� XPD� FRQVXOWD�� FRP� D

VLQWD[H�
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COLLECTION <colecao>

OF <classes_OBJETOS> | <classes_atributos>

1D� OLQJXDJHP� /(*$/�� D� UHVSRVWD� D� XPD� FRQVXOWD� SRGH� GHYROYHU� XPD

FROHomR�GH�JHR�REMHWRV� H� GH� YDORUHV��2V� YDORUHV� FRUUHVSRQGHP� D� DWULEXWRV� GH� JHR�

REMHWRV� RX� D� SURSULHGDGHV� GHVWHV� REMHWRV�� FRPSXWDGDV� D� SDUWLU� GH� RSHUDGRUHV

HVSDFLDLV�FRPR�PHGLGDV�GH�GLVWkQFLD�

3DUD�LOXVWUDU�D�LGpLD��WRPH�VH�D�FRQVXOWD���5HFXSHUH�RV�SRVWRV�GH�VD~GH�QXP

UDLR�GH���NP�GR�KRVSLWDO�PXQLFLSDO�GH�6�-�&DPSRV��LQGLFDQGR�DLQGD�VXD�GLVWkQFLD�DR

KRVSLWDO��

(VWD�FRQVXOWD�VHUi� � LPSOHPHQWDGD�FRPR�RV�UHVXOWDGR�GH�GXDV�FRQVXOWDV��1R

H[HPSOR��VXSRPRV�TXH�DV�FODVVHV�Hospital H Postos_Saude  IRUDP�GHILQLGDV

SUHYLDPHQWH��FRPR�HVSHFLDOL]Do}HV�GH�OBJECT�H�D�FODVVH�Cadastro_Urbano �p�XPD

HVSHFLDOL]DomR�GH�CADASTRAL�

 COLLECTION postos_dist  (Postos_Saude, FLOAT);

 VARIABLE cad_SJC Cadastro_Urbano;

 cad_SJC = ( SELECT cad FROM cad IN Cadastro_Urbano

 WHERE cad.nome = “Mapa SJCampos”);

 postos_dist =

  (SELECT postos, distance (postos, hospital)

 FROM postos IN Postos_Saude ON MAP cad_SJC,

  hospital IN Hospital ON MAP cad_SJC,

 WHERE hospital.nome = “Municipal”

 AND distance (postos, hospital) <  5 km );
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����� (;(03/26�'(�&2168/7$6�(63$&,$,6

$SUHVHQWDPRV� D� VHJXLU� H[HPSORV� GH� FRQVXOWDV� HVSDFLDLV� HP� /(*$/�

&RQVLGHUHPRV� LQLFLDOPHQWH� D� FRQVXOWD�� ´6HOHFLRQH� WRGDV� DV� ID]HQGDV� GD� IDPLOLD

0DJDOKmHV�FUX]DGDV�SHOD�/LQKD�9HUGH��TXH�OLJD�6DOYDGRU�D�$UDFDMX��DGMDFHQWHV�D�HVWD�

RX� D� PHQRV� GH� �� NP� GHODµ�� 6XSRUHPRV� D� H[LVWrQFLD� GDV� FODVVHV� Fazenda,

Estrada, Rede_Estradas, Cadastro_Fazendas.

VARIABLE estradas_BA Rede_Estradas;

VARIABLE cad_faz_BA  Cadastro_Fazendas;

COLLECTION fazendas_Toninho  Fazendas;

// Recupere o mapa das fazendas

cad_faz_BA= (SELECT cad FROM cad IN Cadastro_Fazendas

WHERE cad.nome = “mapa_faz_BA”);

// Recupere as estradas da Bahia

estradas_BA= (SELECT rede FROM rede IN Rede_Estradas

WHERE rede.nome = “mapa_estr_BA”);

// Agora, as fazendas de Painho !!

fazendas_Toninho= (SELECT fazenda

FROM fazenda IN Fazendas ON MAP cad_faz_BA,

estrada IN Estradas ON MAP estradas_BA,

WHERE (estrada.name = “Linha_Verde” AND

fazenda.proprietario = “Magalhães” AND

 (estrada TOUCH  fazenda OR

    estrada CROSS fazenda  OR

  distance(fazenda, estrada) <= 5km)));
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2� SUy[LPR� H[HPSOR� LOXVWUD� R� FDVR� GH� XPD� OLJDomR� � HQWUH� GXDV� WDEHODV�

&RQVLGHUH� D� FRQVXOWD�� � ´6HOHFLRQH� WRGDV� DV� ID]HQGDV� FDGDVWUDGDV� SHOR� ,1&5$� QD

UHJLmR� GR� 3RQWDO� GR� 3DUDQDSDQHPD�� FRP� PDLV� GH� ����� KD�� H� FXMRV� SURSULHWiULRV

SDJDP�PDLV�GH��������UHDLV�GH�,75µ�

1HVWH�FDVR��D�FRQVXOWD�GHYH�FRPELQDU�RV�REMHWRV�GD�FODVVH�FAZENDAS�FRP�R

REMHWR�QmR�HVSDFLDO�cadastro GD�FODVVH�CADASTRO_INCRA� ��RQGH�HVWi�DUURODGR

R�FDGDVWUR�DOIDQXPpULFR�GH�SURSULHGDGHV��$�ILJXUD�����LOXVWUD�HVWD�VLWXDomR��DRQGH�RV

DWULEXWRV�GRV�JHR�REMHWRV�H�GRV�REMHWRV�QmR�HVSDFLDLV�IRUDP�LPSOHPHQWDGRV�QD�IRUPD

GH� UHODo}HV�� $� FKDYH� GH� OLJDomR� HQWUH� DV� GXDV� UHODo}HV� p� R� Q~PHUR� GR� FDGDVWUR

,1&5$��FKDYH�SULPiULD�GD�VHJXQGD�UHODomR��

geoid area cadastro INCRA

ITRcadastro INCRA dono

fazendas

cadastro

22 1500 019331

019331 12000 Olacyr

)LJXUD�������([HPSOR�GH�FRQVXOWD�HQWUH�JHR�REMHWRV�H�REMHWRV�QmR�HVSDFLDLV�
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// Dados básicos existentes no Banco

VARIABLE mapa_faz_SP  Mapa_Fazendas;

VARIABLE mapa_reg_SP Mapa_Regioes;

// Dados recuperados por selecao espacial

COLLECTION fazendas_PP Fazenda;

// Recuperacao do mapa de fazendas

mapa_faz_SP= (SELECT mapa FROM mapa IN Mapa_Fazendas

WHERE mapa.nome = “mapa_faz_SP”);

// Recuperacao do mapa de regioes

mapa_reg_SP= (SELECT mapa FROM mapa IN  Mapa_Regioes

WHERE mapa.nome = “mapa_regioes_SP”);

// Recuperacao do objeto “regiao_pontal”

// Selecao das fazendas

fazendas_PP= ( SELECT fazenda

FROM fazenda IN Fazenda ON MAP mapa_faz_SP,

regiao IN Regioes ON MAP mapa_reg_SP,

cadastro IN Cadastro_INCRA

WHERE (fazenda.num = cadastro.num AND

 cadastro.ITR >= 10.000 AND

fazenda.area >= 1.000 AND

regiao.nome = “Pontal do Paranapanema” AND

           fazenda INSIDE regiao));



134

����� 23(5$d®(6�'(�-81d­2�(63$&,$/

$�RSHUDomR�XVXDO�GH�MXQomR�HVSDFLDO�FRPSDUD�GRLV��FRQMXQWRV�GH�JHR�REMHWRV�

FRPSXWDQGR��XP�SUHGLFDGR�HVSDFLDO�VREUH�VXDV�UHSUHVHQWDo}HV�HP�PDSDV�GH�REMHWRV�

6XD�VLQWD[H�p�DQiORJD�j�MXQomR�FRQYHQFLRQDO��FRPR�LOXVWUDP�RV�H[HPSORV�D�VHJXLU�

&RQVLGHUDPRV� WDPEpP� XP� FDVR� HVSHFLDO� GH� MXQomR� HVSDFLDO�� TXH� RFRUUH

TXDQGR�FRPSDUDPRV�XP�FRQMXQWR�GH�JHR�REMHWRV�FRP�RV�YDORUHV�GH�XP�JHR�FDPSR�

-XQomR�(VSDFLDO�VREUH�&RQMXQWRV�GH�*HR�2EMHWRV

1R� SULPHLUR� FDVR�� FRQVLGHUDPRV� D� � FRQVXOWD�� ´0RVWUH� RV� DHURSRUWRV� TXH

HVWmR� GHQWUR� GDV� UHVHUYDV� LQGtJHQDV� GD� $PD]{QLD� RX� D� PHQRV� GH� ��� NP� GH� XPD

UHVHUYDµ�� 6XSRUHPRV� D� H[LVWrQFLDV� GDV� FODVVHV� Aeroporto, Reserva,

Mapa_Reserva e Mapa_Aeroportos �

 // definicao dos dados

 VARIABLE mapa_reserv Mapa_Reserva;

 VARIABLE mapa_aerop Mapa_Aeroportos;

 // definições da coleção

 COLLECTION aero_res (Aeroporto, Reserva, FLOAT);

 // recuperacao dos mapas

 mapa_reserv= (SELECT mapa FROM mapa IN Mapa_Reserva 

WHERE mapa.nome = “mapa_res_AMZ”);

 mapa_aerop=(SELECT mapa FROM mapa IN Mapa_Aeroporto 

WHERE mapa.nome = “mapa_aerop_AMZ”);

 // consulta sobre geo-objetos

 aero_res=  ( SELECT aeroporto,reserva,

 distance(aeroporto, reserva)

 FROM aeroporto IN AEROPORTO ON MAP mapa_aerop,

 reserva IN RESERVA ON MAP mapa_reservas

 WHERE  (aeroporto INSIDE reserva

 OR distance (aeroporto, reserva) < 50 km));
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-XQomR�(VSDFLDO�HQWUH�*HR�2EMHWRV�H�*HR�&DPSR

1HVWH� FDVR��R� SUHGLFDGR� HVSDFLDO� D� VHU� FRPSXWDGR� VREUH� XP�PDSD�GH� JHR�

REMHWRV� H� XP� JHR�FDPSR�� FRPR� QD� FRQVXOWDV� LQGLFDGDV� D� VHJXLU�� 3DUD� SHUPLWLU� R

F{PSXWR� GHVWDV� RSHUDo}HV�� GHILQLPRV� R� RSHUDGRU� UHJLRQ�� TXH� DSOLFDGR� D� XP� JHR�

FDPSR�� UHWRUQD� R� FRQMXQWR� GH� SRQWRV� TXH� SRVVXL� XP� GDGR� YDORU� �WHPiWLFR� RX

QXPpULFR��

�� ´'DGR�XP�PDSD�GH�VRORV�H�XP�PDSD�GH�ULRV�GR�3DUDQi��LQGLTXH�WRGRV�RV

ULRV�TXH�FUX]DP�iUHDV�FRP�VRORV�SRG]yOLFRVµ

 // definições dos dados

 VARIABLE mapa_solos Mapa_Solo;

 VARIABLE rede_rios Hidrografia;

 // definição da coleção

 COLLECTION rios_podz Rios;

 // recuperacao dos mapas

 rede_rios= (SELECT rede FROM rede IN Hidrografia

 WHERE rede.nome = “mapa_rios_PR”);

 mapa_solos= (SELECT mapa FROM mapa IN Mapa_Solo

 WHERE mapa.nome = “mapa_solos_PR”);

 // consulta sobre geo-objetos

 rios_podz=  (SELECT rio

   FROM rio IN RIOS ON MAP rede_rios,

   WHERE rio CROSS region(mapa_solos= “podzólico”));
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�� ´,QGLTXH� WRGRV� RV� ORWHV� GH� &XEDWmR� TXH� HVWmR� HP� iUHDV� FRP� DOWD

GHFOLYLGDGHµ�

 // definicao dos dados

 VARIABLE campo_decl Declividade;

 VARIABLE mapa_lotes Mapa_Lotes;

 // definições da coleção

 COLLECTION lotes_risco Lotes;

 // recuperacao dos mapas

 campo_decl= (SELECT gc FROM gc IN Declividade

 WHERE gc.nome = “declivid_CBT”);

 mapa_lotes= (SELECT mapa FROM mapa IN Mapa_Lotes

 WHERE mapa.nome = “mapa_lotes_CBT”);

 // juncao espacial sobre geo-objetos e geo-campo

 lotes_risco=  ( SELECT lotes

 FROM lotes IN LOTES ON MAP mapa_lotes

 WHERE

     lotes INSIDE region (campo_decl = “Alta”)

 OR

     lotes OVERLAP region (campo_decl = “Alta”));

 



137

����� 35(',&$'2�(63$&,$/��3$5$�5('(6

1R� FDVR� GH� UHGHV�� PRWLYDGRV� SHODD� WRSRORJLD� DUFR�Qy�� p� � FRQYHQLHQWH

LQWURGX]LU� R� SUHGLFDGR� HVSDFLDO�LINKED_TO�� TXH� LQGLFD� D� OLJDomR� WRSROyJLFD� HQWUH

GRLV� REMHWRV� HP� XPD� UHGH�� 7UDWD�VH� GH� XP� SUHGLFDGR� D� VHU� XWLOL]DGR� QD� ´ZKHUH�

FODXVHµ�GD�RSHUDomR�GH�VHOHomR�HVSDFLDO��FRPSXWDGR�D�SDUWLU�GD�VLQWD[H�

  <geo_objeto> LINKED_TO <geo_objeto>.

p. 92-17-63

tr. 1567primária

Sub-estação

p 92-17-64

Hospital

secun.cons. 0193516

)LJXUD�������([HPSOR�GH�UHGH�HOpWULFD�

&RPR�H[HPSOR��FRQVLGHUH�VH�R�FDVR� LOXVWUDGR�QD�ILJXUD������RQGH�TXHUHPRV

VDEHU�´4XDLV�RV�KRVSLWDLV�OLJDGRV�j�VXE�HVWDomR�GR�-DUGLP�%RWkQLFR��TXH�VmR�GD�UHGH

HOpWULFD�GR�EDLUUR�GD�/DJRDµ��2�SURJUDPD�HP�/(*$/�VHULD�

COLLECTION cons Consumidor;

VARIABLE rede_Rio Rede_Eletrica;

rede_Rio= (SELECT rede FROM rede IN Rede_Eletrica

WHERE rede.nome = “Rede_Rio”);

hospitais= (SELECT cons

FROM cons IN Consumidor ON MAP rede_Rio,

   sub_estacao IN Sub_Estacao ON MAP rede_Rio

WHERE sub_estacao.nome = “Jardim Botanico”

AND cons.type = “hospital”

AND  cons LINKED_TO sub_estacao );
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��� 0$1,38/$d­2�(63$&,$/�(0�/(*$/

$SyV� D� UHFXSHUDomR� GRV� HOHPHQWRV� GH� XP� EDQFR� GH� GDGRV� JHRJUiILFRV�

/(*$/�SHUPLWH�D�DSOLFDomR�GH�RSHUDo}HV� �GH�JHR�FDPSRV�H�JHR�REMHWRV��GHILQLGDV

QR�FDStWXOR����H�TXH�LQFOXHP�

• 7UDQVIRUPDo}HV��SRQWXDLV�HQWUH�JHR�FDPSRV�

• 2SHUDo}HV�ERROHDQDV�HQWUH�JHR�FDPSRV�

• 2SHUDGRUHV� PDWHPiWLFRV� SRQWXDLV�� WDLV� FRPR� IXQo}HV� DULWPpWLFDV� H

WULJRQRPpWULFDV��DSOLFiYHLV�D IMAGE H�D�DTMV��

• 0pWRGRV� GH� FODVVLILFDomR� FRQWtQXD�� XWLOL]DQGR� D� IXQomR FUZZY, TXH

SHUPLWH�JHUDU�XP�PDSD�QHEXORVR��YDULDQGR�QR�LQWHUYDOR�>����@��

• 2SHUDo}HV�GH�YL]LQKDQoD�

• 2SHUDo}HV�]RQDLV�HQWUH�JHR�FDPSRV�

• 2SHUDo}HV�]RQDLV�HQWUH�JHR�FDPSRV�H�JHR�REMHWRV�
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����� �23(5$'25(6�'(�75$16)250$d­2��62%5(�*(2�&$0326

2V� RSHUDGRUHV� GH� WUDQVIRUPDomR� UHDOL]DP� R� PDSHDPHQWR� HQWUH� DV� YiULDV

FODVVHV�GH�JHR�FDPSRV��D�VDEHU�

• WEIGHT��WUDQVIRUPD�XP�THEMATIC�HP�XP�DTM�

• SLICE: �WUDQVIRUPD�XP�DTM�RX�XPD��IMAGE�HP�XP�THEMATIC�

• RECLASSIFY�� WUDQVIRUPD� XP� THEMATIC HP� RXWUR� THEMATIC� GH

FODVVH�GLVWLQWD�

&RPR� UHJUD�� HVWHV� RSHUDGRUHV� UHTXHUHP� TXH� R� XVXiULR� GHILQD� XP

PDSHDPHQWR�HQWUH�RV�JHR�FDPSRV�GH�HQWUDGD�H�GH� VDtGD��3DUD� WDO� ILP�� D� OLQJXDJHP

SHUPLWH� DR� XVXiULR� GHILQLU� WDEHODV� TXH� GHVFUHYHP� RV� PDSHDPHQWRV� GHVHMDGRV�� VRE

IRUPD� GH� XPD� FODVVH� TABLE� TXH� SRGH� VHU� HVSHFLDOL]DGR� HP� GLIHUHQWHV� WLSRV

�WEIGHT_TABLE, SLICE_TABLE, RECLASSIFY_TABLE ��

2SHUDomR�GH�3RQGHUDomR

8PD�WDEHOD�GR�WLSR�SRQGHUDomR�SRVVXL�GRLV�DWULEXWRV�

CLASS_IN e FUNCTION.

8P�YDORU�GH� �FUNCTION� p�XPD� OLVWD�FRP�XP�WHPD�GH�HQWUDGD�H�XP�SHVR�

GHQRWDGRV�FRP�D�VHJXLQWH�VLQWD[H�

<tema_entrada> : <peso>

$R�GHILQLU�XPD�WDEHOD�GH�SRQGHUDomR��QmR�SUHFLVDPRV�LQGLFDU�D�FDWHJRULD�GH

VDtGD� �TXH� VHUi� VHPSUH� XPD� HVSHFLDOL]DomR� GH '70�� SRLV� D� RSHUDomR� SRGHUi� VHU

XWLOL]DGD� FRPR� SDVVR� LQWHUPHGLiULR� GH� XPD� RSHUDomR� FRPSOH[D�� FRPR�PRVWUHPRV

SRVWHULRUPHQWH�

2�H[HPSOR�D�VHJXLU� LOXVWD�XPD�RSHUDomR�GH�SRQGHUDomR��RQGH�XP�PDSD�GH

VRORV�Gi�RULJHP�D�XP�PDSD�GH�VROR�SRQGHUDGR�
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VARIABLE uso_solo_CE Uso_do_Solo;

VARIABLE tab_peso WEIGHT_TABLE;

VARIABLE solo_peso_CE Solo_Ponderado;

tab_peso= NEW

(CLASSE_IN = USO_SOLO,

      FUNCTION = (Le: 0.2, Li : 0.4, Aq : 0.5));

solo_pond_CE = WEIGHT (uso_solo_CE, tab_peso);

2SHUDomR�GH�5HFODVVLILFDomR

$� RSHUDomR� GH� UHFODVVLILFDomR� HQYROYH� R� PDSHDPHQWR� HQWUH� GXDV

HVSHFLDOL]Do}HV�GD�FODVVH�THEMATIC�H� p�GHILQLGD�SRU�XPD� WDEHOD�GH� UHFODVVLILFDomR�

TXH� � SRVVXL� WUrV� DWULEXWRV�� CLASS_IN�� CLASS_OUT� H� FUNCTION�� $� IXQomR� GH

UHFODVVLILFDomR� p� XPD� OLVWD� GH� WHPDV� GH� HQWUDGD� FRP� RV� FRUUHVSRQGHQWHV� WHPDV� GH

VDtGD��FRP�D�VLQWD[H�

<tema_entrada>: <tema_saida>;

1RWH�VH�TXH�SUHFLDPRV�H[SOLFLWDU�D�FODVVH�GRV�GDGRV�GH�HQWUDGD�H�D�GH�VDtGD�

SDUD�TXH��GXUDQWH�D�H[HFXomR��SRVVDPRV�FKHFDU�D�YDOLGDGH�VLQWiWLFD�GD�RSHUDomR�

1R� H[HPSOR� D� VHJXLU�� WHPRV� XP�PDSD� GH� FREHUWXUD� GR� VROR� QD�$PD]{QLD

FRP� GLIHUHQWHV� FODVVHV� ^´)ORUHVWD� 'HQVDµ�� ´)ORUHVWD� 9iU]HDµ�� ´5HEURWDµ�� ´ÉUHD

'HVPDWDGDµ�� ´&HUUDGRµ`�� (VWH� PDSD� WHPiWLFR� � VHUi� UHFODVVLILFDGR� SDUD� XP� QRYR

PDSD�DSHQDV�FRP�DV�FODVVHV�^´)ORUHVWDµ��´'HVPDWDPHQWRµ��´&HUUDGRµ`��6XSRPRV�D

H[LVWrQFLD�GH�GXDV�FODVVHV��VEGETACAO�H�DESMATAMENTO.
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VARIABLE cobertura_vegetal Vegetacao;

VARIABLE desmatamento Desmatamento;

VARIABLE tab_recl RECLASSIFY_TABLE;

tab_recl= NEW (CLASS_IN = VEGETACAO,

CLASS_OUT = DESMATAMENTO,

FUNCTION = (“Floresta Densa” : “Floresta”,

“Floresta Varzea”: “Floresta”,

“Rebrota” : “Desmatamento”,

“Area Desmatada” : “Desmatamento”,

“Cerrado” :  “Cerrado”));

// recuperação dos dados

cob_vegetal= (SELECT gc FROM gc IN Vegetacao

WHERE gc.nome = “mapa_Amapa”);

desmatamento= NEW (nome = “desmat_Amapa”)

REPRESENTED_BY RASTER

(RES_X = 100 m, RES_Y = 100 m);

desmatamento= RECLASSIFY (cobertura, tab_recl);
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2�FRPDQGR�SWITCH SHUPLWH� DSOLFDU� RSHUDo}HV� ERROHDQDV� D� WRGRV� RV� WLSRV� GH

JHR�FDPSRV��e�QHFHVViULR�HVSHFLILFDU�XP�FRQMXQWR�GH�FRQGLo}HV�D�VHU�VDWLVIHLWDV�SDUD

FDGD� FODVVH� GH� VDtGD�� FRQIRUPH� R� H[HPSOR� DEDL[R�� RQGH� XP�PDSD� GH� $SWLGmR� GH

6RORV�p�FDOFXODGR��EDVHDGR�QD�PpGLD�GH�FKXYDV���WRSRJUDILD�H�WLSR�GH�VROR�

VARIABLE  campo_solos Solo;

VARIABLE  campo_topo Topografia;

VARIABLE  campo_chuva Chuva;

CREATE Aptidao (ATTRIBUTE nome STRING)

  IS_A THEMATIC (THEMES = {“Boa”, “Media”, “Baixa”});

VARIABLE  campo_aptidao Aptidao;

campo_topo= (SELECT gc FROM gc IN Topografia

WHERE gc.nome = “Top92”);

campo_chuva= (SELECT gc FROM gc IN Chuva

WHERE gc.nome = “chuva92”);

campo_solos= (SELECT gc FROM gc IN Solo

WHERE  gc.nome = “solos94”);

campo_aptidao= NEW (nome = “Aptidao_94”)

  REPRESENTED_BY RASTER(RES_X= 100 m, RES_Y= 100 m);

campo_aptidao=  SWITCH

{ “Boa” :   mapa_solo.THEME = “Le”

                     AND  mapa_chuva >= 1000

                     AND  mapa_topo <= 1500;

       “Media” :  mapa_solo.THEME = “Aq”

                     AND  mapa_chuva >= 600

       AND mapa_topo <= 1000;

        “Baixa” :  OTHERWISE;

     }
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$V� RSHUDo}HV� PDWHPiWLFDV� VREUH� JHR�FDPSRV� TXH� VmR� HVSHFLDOL]Do}HV� GH

DTMH�IMAGE��LQFOXHP�

• RSHUDo}HV�DULWPpWLFDV��VRPD��+���VXEWUDomR��−���PXOWLSOLFDomR��∗��H�GLYLVmR

�/��

• IXQo}HV� PDWHPiWLFDV�� VHQR� �sin ��� FRVVHQR� �cos ��� WDQJHQWH� �tan ��� DUFR

WDQJHQWH� �atan ��� ORJDULWPR� �log ��� H[SRQHQFLDO� �exp ��� UDL]� TXDGUDGD

�sqrt ��

• UHODo}HV��PHQRU� TXH� �<���PDLRU� TXH� �>���PHQRU� RX� LJXDO� �<=���PDLRU� RX

LJXDO��>=���LJXDO��==���GLIHUHQWH��!= ��

&RPR�H[HPSOR�GH�RSHUDGRU�PDWHPiWLFR��FRQVLGHUH�D�HTXDomR�XQLYHUVDO�GH�SHUGD

GH�VROR��TXH�p�XWLOL]DGD�HP�&LrQFLDV�GR�6ROR�

VARIABLE precip_anual Precipitacao;

VARIABLE erodibilidade Erosao;

VARIABLE declividade Altimetria;

VARIABLE exposicao Altimetria;

VARIABLE cobertura_solo Solo;

VARIABLE   indice_protecao Indice;

perda_solo: = precip_anual x erodibilidade x

declividade x exposicao x cobertura_solo x

indice_protecao;
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2V�RSHUDGRUHV�ORFDLV�EiVLFRV�LQFOXHP��PpGLD��GHVYLR�SDGUmR��VRPD��Pi[LPR�

PtQLPR�H�GLYHUVLGDGH��FDOFXODGRV�D�SDUWLU�GH�XPD�YL]LQKDQoD�HP�WRUQR�GH�FDGD�SRQWR�

3DUD�GHILQLU�RV�RSHUDGRUHV�ORFDLV�p�QHFHVViULR�LQLFLDOPHQWH�GHILQLU�R�FRQFHLWR

GH� YL]LQKDQoD�� 8PD� YL]LQKDQoD HP� /(*$/� SRGH� VHU� GHILQLGD� FRPR� XP� UHWkQJXOR

HQYROYHQGR�FDGD�SRQWR��RQGH�GHYHP�VHU�GDGDV�DV�GLPHQV}HV�KRUL]RQWDO�H�YHUWLFDO�RX

FRPR�XP�FtUFXOR�DR�UHGRU�GH�FDGD�SRQWR��DRQGH�R�UDLR��QDV�GLPHQV}HV�GR�JHR�FDPSR�

GHYH�VHU�IRUQHFLGR��$VVLP��D�VLQWD[H�JHUDO�GRV�RSHUDGRUHV�ORFDLV�p

operador_local (geo-campo,LOCALREGION)

RQGH� D� GHILQLomR� �LOCALREGION SRGH� VHU� LPSOHPHQWDGD� FRPR�XP� UHWkQJXOR� RX

XP�FtUFXOR��1R�SULPHLUR�FDVR��WHUHPRV�

operador_local (geo-campo,RETANGLE, <dim_h>,<dim_v>)

H�QR�VHJXQGR�

operador_local (geo-campo, CIRCLE, <raio>)

2V�RSHUDGRUHV�ORFDLV�LQFOXHP�

• LOCAL_SUM(geo-campo, LOCALREGION): FDOFXOD�D�VRPD�ORFDO�GRV

SRQWRV�GR�JHR�FDPSR�SDUD�XPD�YL]LQKDQoD�

• LOCAL_MEAN (geo-campo, LOCALREGION): FDOFXOD�D�PpGLD� ORFDO

GRV�SRQWRV�SDUD�XPD�YL]LQKDQoD�HVSHFLILFDGD�

• LOCAL_MAX(geo-campo, LOCALREGION): GHWHUPLQD� � R� Pi[LPR

ORFDO�GRV�SRQWRV�GR�JHR�FDPSR��GDGD�XPD�YL]LQKDQoD�

• LOCAL_MIN (geo-campo, LOCALREGION): GHWHUPLQD� R� PtQLPR

ORFDO�GRV�SRQWRV�GR�JHR�FDPSR��GDGD�XPD�YL]LQKDQoD�

• LOCAL_STDEV (geo-campo, LOCALREGION): FDOFXOD� R� GHVYLR

SDGUmR�GRV�SRQWRV�GR�JHR�FDPSR��GDGD�XPD�YL]LQKDQoD�
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• LOCAL_VARIETY (geo-campo, LOCALREGION): GHWHUPLQD� R

Q~PHUR�GH�YDORUHV�GLVWLQWRV�GR�JHR�FDPSR��SDUD�XPD�YL]LQKDQoD�HP�WRUQR

GH�FDGD�SRQWR�

2XWUD� LPSRUWDQWH� FODVVH� GH� RSHUDo}HV� LQFOXL� RV� ILOWURV�� $SOLFiYHLV� D� JHR�

FDPSRV�GR�WLSR�,0$*(0�H�017��RV�ILOWURV�FRPSXWDP�XPD�HTXDomR�ORFDO��FDOFXODGD�D

SDUWLU�GH�XPD�PiVFDUD�HP�WRUQR�GH�FDGD�SRQWR��3DUD�WRUQDU�PDLV�IOH[tYHO�R�XVR�GHVWDV

RSHUDo}HV��GHILQLPRV�D�H[LVWrQFLD�GH�XPD�PiVFDUD��DWUDYpV�GD�VHJXLQWH�VLQWD[H�

VARIABLE  <nome da mascara> MASK;

<nome_da_mascara>= NEW

( DIM_X = <dimensao_horizontal>,

  DIM_Y = <dimensao_vertical>,

  COEF = <lista de coeficientes>);

$�OLVWD�GRV�SHVRV�GHYH�VHU�IRUQHFLGD�D�SDUWLU�GR�SRQWR�VXSHULRU�HVTXHUGR��GD

HVTXHUGD�SDUD�D�GLUHLWD��1R�H[HPSOR�D�VHJXLU��GHILQLPRV�XPD�PiVFDUD�SDUD��XP�ILOWUR

GH� UHDOFH� GH� LPDJHP�� D� LPDJHP� p� VXEWUDtGD� GH� XPD� PpGLD� ORFDO�� DRQGH� R� SRQWR

FHQWUDO� WHP� XP� SHVR� PDLRU�� 7UDWD�VH� GH� XP� SURFHVVR� FRQKHFLGR� FRPR� ´XQVKDUS

PDVNLQJµ�FRP�´DGGEDFNµ�

$� SDUWLU� GD� GHILQLomR� GH� XPD� PiVFDUD�� SRGHPRV� DSOLFDU� XP� ILOWUR� j� XPD

,0$*(0 �RX�D�XP�017��XWLOL]DQGR�D�VLQWD[H�

<geo-campo>= FILTER (geo_campo, MASK);

FRPR�PRVWUD�R�H[HPSOR�D�VHJXLU�
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VARIABLE add_back MASK;

VARIABLE sjc_spotpan, sjc_realce Spot_PAN;

add_back= NEW (DIM_X = 3, DIM_Y = 3,

  COEF = (-1, -2, -1, -2, 20, -2,

-1, -2, -1));

sjc_spotpan= (SELECT imagem FROM imagem IN Spot_PAN

WHERE imagem.nome = “sjc_spotpan”);

sjc_realce= NEW (nome= “sjc_realce”)

  REPRESENTED_BY RASTER

  (RES_X = 10, RES_Y = 10);

sjc_realce= FILTER(sjc_spotpan, add_back);

2XWURV�RSHUDGRUHV�LPSRUWDQWHV�LQFOXHP�

• REFINE�� REWHU� XP�DTM� GH� PDLRU� GHQVLGDGH� GR� TXH� R� H[LVWHQWH�� FRP

GLIHUHQWHV� WpFQLFDV�GH� LQWHUSRODomR� �OLQHDU�� VXSHUItFLHV�TXDGUiWLFDV�RX�GH

TXLQWR�JUDX���6XD�VLQWD[H�p�

   <mnt saida>= REFINE (<mnt_entrada>, <processo>);

   <processo>= LINEAR | BICUBIC | QUINTIC

• SLOPE, ASPECT� �� FDOFXODP� DV� GHULYDGDV� ORFDLV� GH� XPD� VXSHUItFLH� H

REWHP�� FRPR� UHVXOWDGR�� R� PyGXOR� �GHFOLYLGDGH�� H� D� RULHQWDomR

�H[SRVLomR�GH�YHUWHQWHV���FRP�D�VLQWD[H�

   <mnt saida>= SLOPE (<mnt entrada>);

   <mnt saida>= ASPECT (<mnt entrada>);
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1R� FDVR� GH� RSHUDGRUHV� ]RQDLV�� SUHFLVDPRV� LQGLFDU� R� FDPSR� DRQGH� VHUi

FDOFXODGR�R�RSHUDGRU�H�D�UHVWULomR�GH�FiOFXOR��TXH�SRGH�VHU�XP�PDSD�WHPiWLFR�RX�XP

JHR�REMHWR��

2V�RSHUDGRUHV�]RQDLV�WHP�D�VHJXLQWH�VLQWD[H�JHUDO�

<campo_zonal>= op_zonal(<geo_campo>, <restricao>)

DRQGH

<restricao>= <geo_campo> | <geo_objeto>

$V�RSHUDo}HV�]RQDLV�LQFOXHP�

• ZONAL_MAX���GHWHUPLQD�R�YDORU�Pi[LPR�GR�FDPSR�GH�HQWUDGD�SDUD�FDGD

UHJLmR�GH�UHVWULomR�

• ZONAL_MIN���GHWHUPLQD�R�YDORU�PtQLPR�GR�FDPSR�GH�HQWUDGD��SDUD�FDGD

UHJLmR�GH�UHVWULomR�

• ZONAL_MEAN���GHWHUPLQD�R�YDORU�PpGLR�GR�FDPSR�GH�HQWUDGD�SDUD�FDGD

UHJLmR�GH�UHVWULomR�

2XWUR�RSHUDGRU�LPSRUWDQWH�p�

• ZONAL_STATS�� � SURGX]�XPD�HVWDWtVWLFD�GRV�YDORUHV�SDUD� FDGD� UHJLmR��$

VDtGD� p� XP� UHODWyULR� �� LQGLFDQGR� SDUD� FDGD� UHJLmR� ]RQDO�� RV� YDORUHV

Pi[LPR��PpGLR�H�PtQLPR�
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2� XVR� GH� WpFQLFDV� GH� FODVVLILFDomR� FRQWtQXD� EXVFD� XWLOL]DU� DV� QRo}HV� GH

FRQMXQWRV�QHEXORVRV� �´IX]]\µ��� SDUD� VXEVWLWXLU�RV� SURFHVVRV� WUDGLFLRQDLV� GH� JHUDomR

GH�PDSDV�

(VWH� DVSHFWR� p� SDUWLFXODUPHQWH� HYLGHQWH� QR� PDQXVHLR� GH� PDSDV� WHPiWLFRV

SDUD�DQiOLVHV�GH�PHLR�DPELHQWH��8PD�IURQWHLUD�DUELWUiULD��GHILQLGD�SUHFLVDPHQWH�SRU

XPD� OLQKD�� HQWUH� GRLV� WLSRV� GH� VROR�� UHSUHVHQWD� HUUDGDPHQWH� R� TXH� p�� QD� UHDOLGDGH�

XPD� YDULDomR� FRQWtQXD� �%XUURXJK�� ������� 4XDQGR� UHDOL]DPRV� RSHUDo}HV� GH

VXSHUSRVLomR�HQWUH�PDSDV� WHPiWLFRV��R�HUUR� LQHUHQWH� j�GLYLVmR� DUELWUiULD�GRV�PDSDV

HP�iUHDV�HVWDQTXHV�p�SURSDJDGR�

(VWXGRV� UHDOL]DGRV� SHOR� &HQWUR� 1DFLRQDO� GH� 3HVTXLVD� HP� 6RORV� GD

(0%5$3$� HYLGHQFLDUDP� TXH� RV� SURFHVVRV� WUDGLFLRQDLV� GH� DQiOLVH� JHRJUiILFD

�GLVFUHWL]DU�YDULiYHLV�SDUD�SRVWHULRUPHQWH�FRPELQi�ODV��HQJHQGUDP�XPD�JUDQGH�SHUGD

GH�VHQVLELOLGDGH�QR�UHVXOWDGR�ILQDO�

$� DOWHUQDWLYD� p� WUDEDOKDU� VHPSUH� FRP� GDGRV� HP� UHSUHVHQWDomR� FRQWtQXD�� H

XWLOL]DU� DQiOLVHV� TXDQWLWDWLYDV� VREUH� PDSDV� JHRJUiILFRV�� ,VWR� HTXLYDOH�� QD� SUiWLFD�� D

WUDEDOKDU� VHPSUH� FRP� PRGHORV� QXPpULFRV� GH� WHUUHQR� SDUD� UHSUHVHQWDU� YDULiYHLV

HVSDFLDLV�FRPR�VROR��JHRPRUIRORJLD��YHJHWDomR�

3DUD� XPD� GLVFXVVmR� HP�PDLRU� GHWDOKH� VREUH� R� SUREOHPD�� YHMD�VH� 'UXFN� H

%UDJD��������

(P�/(*$/��HVWi�GLVSRQtYHO�R�RSHUDGRU�GH�WUDQVIRUPDomR�GH�XP�JHR�FDPSR

QXPpULFR�QXP�FDPSR� QHEXORVR� �´IX]]\µ��� FXMRV� YDORUHV� YDULDP� HQWUH� >������@��8PD

DSUR[LPDomR� GH� XPD� IXQomR� GH� SHUWLQrQFLD� QHEXORVD� p� GDGD� SHODV� HTXDo}HV

TXDGUiWLFDV�µ/�[��H�µ8�[���FRPR�VHJXH�

µ/�[�� �� ���VH��[�≥�β�

µ/�[�� ���>���α�[�−β��@� ����VH�[���β�
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µ8�[�� �� ���VH��[�<�β�

µ8�[�� ���>���α�[�−β��@� ����VH�[�≥�β�

1D� HTXDomR�µ/�[��� R� SDUkPHWUR�β� LQGLFD� R� YDORU�Pi[LPR�� DFLPD� GR� TXDO� D

SHUWLQrQFLD�´IX]]\µ�p�FRQVLGHUDGD�WRWDO��LVWR�p��LJXDO�D�����$EDL[R�GHVWH�YDORU��D�IXQomR

WHP�XPD�IRUPD�TXDGUiWLFD��GHSHQGHQGR�GD�YDULDomR�GR�SDUkPHWUR�α�

&RQYHUVDPHQWH�� QD� HTXDomR� µ8�[��� R� SDUkPHWUR� β� LQGLFD� R� YDORU� PtQLPR�

DEDL[R� GR� TXDO� D� SHUWLQrQFLD� ´IX]]\µ� p� FRQVLGHUDGD� WRWDO� �LVWR� p�� LJXDO� D� ����$FLPD

GHVWH� YDORU�� D� IXQomR� WHP� XPD� IRUPD� TXDGUiWLFD�� GHSHQGHQGR� GD� YDULDomR� GR

SDUkPHWUR�α��$�ILJXUD�����LOXVWUD�D�IXQomR��µ/�[��SDUD�R�FDVR�α� ���H�β� ���

0

0,2

0,4

0,6

0,8

1

1 2 3

Fuzzy_L

)LJXUD�������([HPSOR�GH�IXQomR�GH�SHUWLQrQFLD�´IX]]\µ��

(P�/(*$/��HVWmR�GLVSRQtYHLV�GXDV��RSHUDo}HV�TXH�LPSOHPHQWDP�DV�IXQo}HV

µ/�[��H�µ8�[���FRP�D�VHJXLQWH�VLQWD[H�

<mnt>= FUZZYL(<mnt_entrada>, <alfa>, <beta>);

<mnt>= FUZZYU(<mnt_entrada>, <alfa>, <beta>);

(P�VHX�WUDEDOKR��'UXFN�H�%UDJD��������PRVWUDP�XP�FDVR�DRQGH�VH�SURFXUD

GHWHUPLQDU�FODVVHV�GH�IHUWLOLGDGH�GH�VRORV��$V�WHUUDV�IRUDP�FODVVLILFDGDV�FRQIRUPH�VXD

H[LJrQFLD� HP� WHUPRV� GH� XWLOL]DomR� GRV� LQVXPRV�� $� WDEHOD� ���� PRVWUD� RV� QtYHLV� GH

SURSULHGDGHV�TXtPLFDV�SDUD�DOJXQV�SDUkPHWURV��FiOFLR�H�PDJQpVLR��IyVIRUR�H�DOXPtQLR�

7$%(/$����
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3URSULHGDGH

�

&ODVVHV

�

)HUWLOLGDGH

� �

&D���0J�� &D�0J!� ��&D�0J� 

�

&D�0J� � &D�0J��

3 3�! ��� �����3����� 3����� 3�����

$O�� $O�!���� ������$O������ ������$O���� $O�!��

1HVWD� WDEHOD�� D� FODVVH� �� LQGLFD� R� VROR� PDLV� IpUWLO� H� ��� R� PHQRV� IpUWLO�� 3DUD

GHWHUPLQDU�DV�IXQo}HV�´IX]]\µ�FRUUHVSRQGHQWHV�p�HVFROKLGR�R�SDUkPHWUR�β�WDO�TXH�D

SULPHLUD�FODVVH�GH�QtYHLV�GH�IHUWLOLGDGH�GH�VROR�WHQKD�R�YDORU�QHEXORVR����R�SDUkPHWUR

α�p�WDO�TXH�R�YDORU�GD�IXQomR�QHEXORVD�µ$�[��VHMD�LJXDO�D�����TXDQGR�[�WLYHU�R�YDORU

LQIHULRU�GD�VHJXQGD�FODVVH�GH�IHUWLOLGDGH��$�WDEHOD�����PRVWUD�RV�SDUkPHWURV�´IX]]\µ

REWLGRV�SRU�HVWH�FULWpULR�

7$%(/$�������3$5$0(7526�)8==<

3URSULHGDGHV α β )XQomR

&D���0J�� � � µ/�[�

3 ������ �� µ/�[�

$O�� ��� ����� µ8�[�
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$V� RSHUDo}HV� GH� FiOFXOR� GH� SURSULHGDGHV� REMHWLYDP� REWHU� HVWDWtVWLFDV

GHVFULWLYDV�VREUH�RV�JHR�FDPSRV�H�LQFOXHP�

• HISTOGRAMA�� GLVWULEXomR� GH� IUHTXrQFLD� SDUD� DV� YiULDV� � FODVVHV� �RX

YDORUHV��GH�XP�JHR�FDPSR�H�SDUkPHWURV�HVWDWtVWLFRV�DVVRFLDGRV�

• TAB-CRUZ��WDEXODomR�FUX]DGD�p�D�GLVWULEXLomR�GH�IUHTXrQFLD�PRVWUDQGR�DV

RFRUUrQFLDV�FRPXQV�HQWUH�DV�FODVVHV�GH�GRLV�JHR�FDPSRV�

• SPATIAL_AUTOC�� FDOFXOD� D� DXWRFRUUHODomR� HVSDFLDO� HQWUH� GRLV� JHR�

FDPSRV�
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����� 75$16)250$d®(6�'(�&$0326�3$5$�2%-(726

&RPR� GLVFXWLGR� QR� FDStWXOR� DQWHULRU�� XPD� GDV� SULQFLSDLV� RSHUDo}HV� GH

WUDQIRUPDomR�HQWUH� JHR�FDPSRV� H� JHR�REMHWRV� p� D� RSHUDomR�GH� LQGHQWLILFDomR��� TXH

WUDQVIRUPD� XP� JHR�FDPSR� WHPiWLFR� QXP� REMHWR� FDGDVWUDO� H� FULD� JHR�REMHWRV

UHSUHVHQWDGRV�QHVWH�PDSD��RQGH�XP�GRV�DWULEXWRV�GH�FDGD�JHR�REMHWR�p�R�YDORU�GR

JHR�FDPSR�

(VWD�RSHUDomR�VHUi�UHDOL]DGD�HP�GRLV�SDVVRV��,QLFLDOPHQWH��FULD�VH�XP�REMHWR

FDGDVWUDO�TXH� WHP�D�PHVPD�JHRPHWULD�GR�JHR�FDPSR�WHPiWLFR��DWUDYpV�GD�RSHUDomR

IDENTIFY_MAP��FRP�D�VLQWD[H�

<objeto_cadastral>= IDENTIFY_MAP (<temático>);

$�VHJXLU��VHUi�FULDGR�XP�FRQMXQWR�GH�JHR�REMHWRV��QR�TXDO�XP�GRV�DWULEXWRV

FRUUHVSRQGH�DRV�YDORUHV�SRVVtYHLV�SDUD�R�JHR�FDPSR�WHPiWLFR��H�TXH�HVWDUi�PDSHDGR

QR� REMHWR� FDGDVWUDO� FXMD� JHRPHWULD� IRL� FRPSXWDGD� DWUDYpV� GD� RSHUDomR� DQWHULRU�� $

RSHUDomR�TXH�FULD�R�FRQMXQWR�GH�JHR�REMHWRV�p�IDENTIFY_OBJECTS��FRP�D�VLQWD[H�

   <conjunto_geo-objetos>=

     IDENTIFY_OBJECTS(<temático>, <atributo>)

ON MAP <cadastral>;

1HVWD� RSHUDomR�� R� SULPHLUR� SDUkPHWUR� LQGLFD� R� JHR�FDPSR� WHPiWLFR� D� VHU

WUDQVIRUPDGR��2�VHJXQGR�SDUkPHWUR�LQGLFD�R�DWULEXWR�GRV�JHR�REMHWRV�TXH�UHFHEHUi

R�YDORU�GR�WHPD�GR�JHR�FDPSR�WHPiWLFR��HVWH�DWULEXWR�GHYHUi�VHU�GR�WLSR�´VWULQJµ���$

FOiXVXOD�ON MAP� GHQRWD� R� REMHWR� FDGDVWUDO� FULDGR� DQWHULRUPHQWH�� FXMD� JHRPHWULD

�YHWRULDO��p�D�PHVPD�GR�JHR�FDPSR�WHPiWLFR��$�RSHUDomR�IDENTIFY_OBJECTS�WHP

DLQGD�D�SURSULHGDGH�GH�WRUQDU�SHUVLVWHQWH�XPD�FROHomR�GH�JHR�REMHWRV�

3DUD� LOXVWDU� HVWD� RSHUDomR�� FRQVLGHUHPRV� D� VLWXDomR� DR�QGH� GHVHMD�VH

WUDQVIRUPDU�XP�JHR�FDPSR�WHPiWLFR�TXH�FRQWpP�LQIRUPDomR�GH�VRORV��QXP�FRQMXQWR
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GH� JHR�REMHWRV� �FKDPDGDV� DTXL� GH� XQLGDGHV� GH� PDSHDPHQWR���� � PDSHDGDV� QXP� REMHWR

FDGDVWUDO� �PDSD� GH� XQLGDGHV��� � 2� SURJUDPD� HP� /(*$/� p� PRVWUDGR�� GH� IRUPD

VLPSOLILFDGD��D�VHJXLU�

,QLFLDOPHQWH��WHPRV�DV�VHJXLQWHV�GHFODUDo}HV�GH�FODVVHV�

CREATE  Campo_Solo (ATTRIBUTE nome STRING)

IS_A THEMATIC (THEMES = “Lr”, “Aq”, “Cb”,....);

CREATE unid_mapeamento

(ATTRIBUTE nome STRING,

ATTRIBUTE tipo_solo STRING,

ATTRIBUTE ph FLOAT)

IS_A GEO-OBJECT;

CREATE mapa_unidades (ATTRIBUTE nome STRING)

IS_A CADASTRAL;

2�SURJUDPD�HP�/(*$/�TXH�UHDOL]D�D�RSHUDomR�WHP�D�IRUPD�DEDL[R�

VARIABLE solo_MG Campo_Solo;

VARIABLE mapa_unid_MG Mapa_Unidades;

COLLECTION unid_solo Unidades_Mapeamento;

solo_MG = (SELECT gc FROM gc IN Campo_Solo

WHERE gc.nome = “Solos_MG”);

mapa_unid_MG = NEW (nome = “Mapa Unidades MG”)

REPRESENTED_BY VECTOR (SCALE = 50000);

mapa_unid_MG = IDENTIFY_MAP (solo_MG);

unid_solo = IDENTIFY_OBJECTS (solo_MG, tipo_solo)

ON MAP mapa_unid_MG;

������������������������������������������������

�(VWD WHUPLQRORJLD p HPSUHJDGD SHOR &HQWUR 1DFLRQDO GH 3HVTXLVD HP 6RORV GD (0%5$3$�
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8P�VHJXQGR�WLSR�GH�RSHUDo}HV�GH�WUDQVIRUPDomR�GH�JHR�FDPSRV�HP�REMHWRV

FDGDVWUDLV�p�GD�GDGR�SHOD�RSHUDomR INTERSECT��TXH�UHDOL]D�D�JHUDomR�GH�PDSDV�GH

REMHWRV� FRPR� UHJL}HV� KRPRJrQHDV� REWLGDV� SRU� VXSHUSRVLomR� GH� XP�PDSD� GH� JHR�

FDPSRV�

(VWD� RSHUDomR� GHYH� VHU� YLVWD� FRPR� XPD� JHQHUDOL]DomR� GR� FDVR� DQWHULRU�

7DPEpP� VHUi� UHDOL]DGD� HP� GRLV� SDVVRV�� 1R� SULPHLUR� SDVVR�� FULD�VH� XP� REMHWR

FDGDVWUDO�� FXMD� JHRPHWULD� FRUUHVSRQGHUi� j� UHSUHVHQWDomR� YHWRULDO� UHVXOWDQWH� GD

LQWHUVHFomR�HVSDFLDO�GH�XP�FRQMXQWR�GH�JHR�FDPSRV� WHPiWLFRV��DWUDYpV�GD�RSHUDomR

INTERSECT_MAP��FXMD�VLQWD[H�p�

   <cadastral> = INTERSECT_MAP (<conjunto de geo_campos);

$� VHJXLU�� VmR� FULDGRV� RV� QRYRV� JHR�REMHWRV�� PDSHDGRV� QR� REMHWR� FDGDVWUDO

JHUDGR�D�SDUWLU�GD�RSHUDomR�DQWHULRU��$�VLQWD[H�GHVWD�RSHUDomR�p�

   <conjunto_geo-objetos>=

INTERSECT_OBJECTS (<geo-campos>, <atributo>,... )

ON MAP <cadastral>;

$� RSHUDomR� INTERSECT_OBJECTS� WHP� FRPR� SDUkPHWURV� SDUHV� GH� JHR�

FDPSRV�H�DWULEXWRV��R�SULPHLUR�SDUkPHWUR�GH�FDGD�SDU�LQGLFD�R�JHR�FDPSR�WHPiWLFR�D

VHU� WUDQVIRUPDGR�� 2� VHJXQGR� SDUkPHWUR� LQGLFD� R� DWULEXWR� GRV� JHR�REMHWRV� TXH

UHFHEHUi�R�YDORU�GR� WHPD�GR�JHR�FDPSR� WHPiWLFR� �HVWH� DWULEXWR�GHYHUi� VHU�GR� WLSR

´VWULQJµ��� $� FOiXVXOD�ON MAP� GHQRWD� R� REMHWR� FDGDVWUDO� FULDGR� DQWHULRUPHQWH�� FXMD

JHRPHWULD� �YHWRULDO�� p� D� PHVPD� GR� JHR�FDPSR� WHPiWLFR�� $� RSHUDomR

INTERSECT_OBJECTS� WHP�DLQGD�D�SURSULHGDGH�GH�WRUQDU�SHUVLVWHQWH�XPD�FROHomR

GH�JHR�REMHWRV�

&RPR� H[HPSOR�� WRPH�VH� XP� FDVR� GH� ]RQHDPHQWR� HFROyJLFR�HFRQ{PLFR�

&RPR�SDUWH�GHVWH�WLSR�GH�HVWXGR��XPD�IDVH�LQLFLDO�p�REWHU��D�SDUWLU�GRV�FRQGLFLRQDQWHV

ItVLFRV�� XP�PDSD� GH� UHJL}HV� � KRPRJrQHDV� �WDPEpP� FKDPDGDV� JHRIDFLHV�� DWUDYpV� GD

LQWHUVHFomR�HVSDFLDO�GRV�PDSDV�GH�JHRORJLD��VRORV�H�YHJHWDomR�
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,QLFLDOPHQWH��FRQVLGHUHPRV�DV�VHJXLQWHV�GHILQLo}HV�GH�FODVVHV�HP�/(*$/�

CREATE  Campo_Vegetacao (ATTRIBUTE nome STRING)

IS_A THEMATIC (THEMES = {“Floresta Ombrofila”, 

“Mangue”, “Campina”,....} );

CREATE  Campo_Geologia (ATTRIBUTE nome STRING)

IS_A THEMATIC (THEMES = {“Formação Cambriana”, 

“Metamorficas”,....} );

CREATE  Campo_Solo (ATTRIBUTE nome STRING)

IS_A THEMATIC (THEMES = “Lr”, “Aq”, “Cb”,....);

CREATE Regioes_Homogeneas

(ATTRIBUTE nome STRING;

ATTRIBUTE tipo_solo STRING;

ATTRIBUTE tipo_veget STRING;

ATTRIBUTE tipo_geol STRING)

IS_A GEO-OBJECT;

CREATE Mapa_Geofacies (ATTRIBUTE nome STRING)

IS_A CADASTRAL;
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$�VHJXLU��UHDOL]DUHPRV�DV�RSHUDo}HV�GH�LQWHUVHFomR�

VARIABLE geologia_AP Campo_Geologia;

VARIABLE solos_AP Campo_Solos;

VARIABLE vegetacao_AP  Campo_Vegetacao;

VARIABLE geofacies_AP Mapa_Geofacies;

COLLECTION regioes_AP Regioes_Homegeneas;

geofacies_AP= NEW (nome = “Mapa Geofacies Amapa”,

REPRESENTED_BY VECTOR 

(LATLONG BOX = [(02 00 00 S, 61 30 00 W),

(04 00 00 N, 60 00 00 W)];

SCALE = 1.000.000);

geo_facies_AP = INTERSECT_MAP (geologia_AP, solos_AP, 

vegetacao_AP);

regioes_AP =

INTERSECT_OBJECTS (geologia_AP, tipo_geol, 

solos_AP, tipo_solo,

vegetacao_AP, tipo_veget) ON

MAP geo_facies_AP;
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����� 75$16)250$d®(6�'(�2%-(726�(0�&$0326

$V� RSHUDo}HV� TXH� QRV� SHUPLWHP� JHUDU� JHR�FDPSRV� D� SDUWLU� GH� JHR�REMHWRV

LQFOXHP�

• 5HFODVVLILFDomR�SRU�$WULEXWRV���JHUDomR�GH�JHR�FDPSR�D�SDUWLU�GH�XP�DWULEXWR

GH�XP�FRQMXQWR�GH�JHR�REMHWRV��6XD�VLQWD[H�p�

<geo-campo>= RECLASS_ATR (<conjunto_geo-objetos>,

<atributo>) ON MAP <mapa_de_objetos>;

• 'LVWkQFLD��JHUDomR�GH�XP�PDSD�GH�GLVWkQFLD�D�SDUWLU�GH�XP�JHR�REMHWR�RX

FRQMXQWR�GH�JHR�REMHWRV��FRP�VLQWD[H�

<geo-campo>=DISTANCE_MAP (<conjunto_geo-objetos>);

3DUD� LOXVWUDU� HVWDV� RSHUDo}HV�� FRQVLGHUHPRV� R� FDVR� RQGH� XP� PDSD� GH

GLVWULEXLomR�GD�SREUH]D�GR�%UDVLO�VHUi�REWLGR�D�SDUWLU�GRV�GDGRV�GR�,%*(��DJUHJDGRV

SRU�HVWDGR��6XSRUHPRV�TXH�XP�GRV�DWULEXWRV�p�D�UHQGD�SHU�FDSLWD��3DUD�LVWR�p�QHFHVViULR

XPD�FRPSRVLomR�GH�RSHUDo}HV��SULPHLUDPHQWH�p�JHUDGR�XP�PRGHOR�GH�WHUUHQR�FRP�D

GLVWULEXLomR�GD�YiULDYHO�UHQGD�SHU�FDSLWD��TXH�VHUi�HP�VHJXLGD�IDWLDGR�
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COLLECTION estados Estado_Brasil;

VARIABLE mapa_estados Mapa_IBGE;

VARIABLE campo_renda Campo_Renda;

VARIABLE tab_fatia SLICE_TABLE;

ATTRIBUTE renda_per_capita FLOAT;

mapa_renda:= NEW (nome = “Mapa Riqueza Brasil”)

REPRESENTED_BY RASTER

(RES_X = 1000m, RES_Y = 1000m);

tab_fatia:= NEW ( CLASS_OUT = RENDA,

FUNCTION =

([0-500] : “Miseravel”,

(500-1000] : “Pobre”,

(1000-2000] : “Remediado”,

 >2000 : “Rico”));

mapa_renda:= SLICE

(RECLASS_ATR (estados, renda_per_capita)

    ON MAP mapa_estados), tab_fatia);
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��� 0(&$1,6026�'(�)/8;2�'(�&21752/(

����� ,7(5$d­2�62%5(�5(63267$�'(�&2168/7$

1R�PRGHOR�2'0*�SDUD�FROHo}HV��DGRWDGR�HP�/(*$/��p�SRVVLYHO�SHUFRUUHU

LWHUDWLYDPHQWH� RV� HOHPHQWRV� GH� XPD� FROHomR�� 3DUD� WDO� ILP�� p� QHFHVViULR� GHILQLU� XP

HOHPHQWR� GR� WLSR� ITERATOR, TXH�PDQWpP� D� SRVLomR� FRUUHQWH� QD� FROHomR� D� VHU

SHUFRUULGD��FXMD�HVWUXWXUD�p�GDGD�D�VHJXLU��&DWHOO��������

tipo ITERATOR <T>

propriedades:

stable?: Boolean

iteration_order: Enum (forward, backward)

operadores:

next()->  element:T

first()-> element:T

last() -> element:T

more?()-> element:T

reset()

delete()

1HVWD� HVWUXWXUD�� R� RSHUDGRU� next � SRVLFLRQD� R� LWHUDGRU� VREUH� R� SUy[LPR

HOHPHQWR�GD�FROHomR��'HSRLV�TXH�next �p�DSOLFDGR�DR�~OWLPR�HOHPHQWR�GD�FROHomR��R

YDORU�GR�LWHUDGRU�VHUi�nil ��$�FKDPDGD�LQLFLDO�D�next  UHWRUQD�R�SULPHLUR�HOHPHQWR

GD� FROHomR�� VH� R� SDUkPHWUR� iteration_order � YDOH� forward, � H� R� ~OWLPR

HOHPHQWR��VH�R�SDUkPHWUR�iteration_order YDOH backward �

(P�/(*$/��R�WLSR�ITERATOR�ID]�SDUWH�GRV�WLSRV�EiVLFRV�GD�OLQJXDJHP��$

DVVRFLDomR�HQWUH�XP�HOHPHQWR�GR�WLSR�ITERATOR H�XPD�FROHomR�p�IHLWD�D�SDUWLU�GD

GHILQLomR�GH�XPD�LQVWkQFLD�GHVWD�FODVVH�

ITERATOR <nome_iterador> OVER <coleção>;

2�SHUFRUULPHQWR�VREUH�XPD�FROHomR�VHUi�FRQWURODGR�SRU�PHFDQLVPRV�GR�WLSR

DO...UNTIL H WHILE �
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3DUD� LOXVWUDU� HVWH� PHFDQLVPR�� FRQVLGHUH� D� RSHUDomR� ´VHOHFLRQH� WRGDV� DV

FLGDGHV�GR�&HDUi�D�PHQRV�GH����NP�GH�DoXGHV�FRP�FDSDFLGDGH�GH�PDLV�GH��������P�

GH�iJXDµ�

 // Definicoes dos elementos do Banco

 VARIABLE mapa_mun_CE Mapa_Municipal;

 INSTANCE mapa_acudes_CE  Mapa_Acudes;

 // definições da coleção e do iterador

 COLLECTION cid_acu_CE  (Cidade, Acude);

 ITERATOR   elem OVER cid_acu_CE;

 // recuperacao dos mapas

 mapa_mun_CE= (SELECT map FROM map IN Mapa_Municipal

  WHERE map.nome = “mapa_Ceara”);

 mapa_acude_CE= (SELECT map FROM map IN Mapa_Acudes

  WHERE map.nome = “mapa_Acudes”);

 // consulta sobre geo-objetos

 cid_acu_CE =  (SELECT cidade, acude

 FROM cidade IN Cidade ON MAP mapa_mun_CE

  acude IN  Acude ON MAP mapa_acudes_CE

 WHERE  acude.capacidade > 50.000

 AND DISTANCE (cidade, acude) <  50 km);

 // percorre a coleção

 WHILE MORE (elem)

 BEGIN

 //processamento da colecao (nao mostrado)

 elem= NEXT (elem);

 END



161

����� &21752/(�'(�/$d26�(�7(67(�'(�&21',d®(6

$V� RSHUDo}HV� GH� PDQLSXODomR� UHTXHUHP� TXH� VH� GLVSRQKD� GH� PHLRV� SDUD

HVWDEHOHFHU� XP� IOX[R� GH� FRQWUROH� �LQWHUDomR� H� WHVWHV��� (P� /(*$/�� XWLOL]DPRV� RV

FRPDQGRV� FOR..TO..STEP H WHILE � SDUD� HVWDEHOHFHU� RV� ODoRV� H� R� FRPDQGR

IF...THEN...ELSE �SDUD�WHVWDU�FRQGLo}HV�

&RPR� H[HPSOR�� WRPH�VH� R� FDVR� GH� FiOFXOR� GR� tQGLFH� GH� YHJHWDomR

QRUPDOL]DGR� �,9'1�� FDOFXODGR� � D� SDUWLU� GDV� EDQGDV� �� H� �� GR� VHQVRU� $9+55� GR

VDWpOLWH�12$$��&RPR�R�tQGLFH�SUHWHQGH�PHGLU�R�´VWUHVVµ�KtGULFR�GD�YHJHWDomR��HOH

SUHFLVD�VHU�FRPSXWDGR�D�SDUWLU�GH�ORFDOL]Do}HV�VHP�D�SUHVHQoD�GH�QXYHQV��$VVLP��SDUD

R�FiOFXOR�GHVWH�tQGLFH��WRPDPRV�XPD�VHTXrQFLD�GH�LPDJHQV��SHOR�PHQRV�TXLQ]H�GLDV��

6H�R� SRQWR�QmR� HVWLYHU� FREHUWR� SRU� QXYHQV�� FDOFXODPRV�R� tQGLFH�� VHQmR�� WHQWD�VH� D

SUy[LPD� LPDJHP��2� TXH� VH� � HVSHUD� p� TXH� FDGD� SRQWR� HVWHMD� OLYUH� GH� QXYHQV� SHOR

PHQRV�XPD�YH]�D�FDGD�TXLQ]H�GLDV�

2�SURJUDPD�D�VHJXLU�VXS}H�DLQGD�D�H[LVWrQFLD�GH�XPD�UHSUHVHQWDomR�PDWULFLDO

SDUD�RV�JHR�FDPSRV�GDV�FODVVHV Imagem_NOAA�H�Indice_Vegetacao.
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VARIABLE ivdn  Indice_Vegetacao;

COLLECTION avhrr1, avhrr2 Imagem_NOAA ;

ITERATOR   b1     OVER avhrr1;

ITERATOR b2   OVER avhrr2;

avhrr1= (SELECT imagem FROM imagem IN Imagem_NOAA

WHERE imagem.banda = 1

AND imagem.mes = 9

AND imagem.quinzena = 1);

avhrr2= (SELECT imagem FROM imagem IN Imagem_NOAA

WHERE imagem.banda = 2

AND imagem.mes = 9

AND imagem.quinzena = 1);

ivdn = NEW

(nome= “IVDN Set95 Quinz1”,

 mes = “Setembro”, quinzena=1)

REPRESENTED_BY RASTER

(RES_X= 1000, RES_Y =1000);

WHILE (MORE (b1))

BEGIN

     IF (VALUE(b1) > 200)

     THEN

IF (ivdn = 0)

THEN

 ivdn = (VALUE(b2) - VALUE(b1))

/(VALUE(b2) + VALUE(b1));

b1 = NEXT (b1);

b2 = NEXT (b2);

END
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2�SURJUDPD�DFLPD�PHUHFH�DOJXQV�FRPHQWiULRV�

�� $� UHFXSHUDomR� GDV� FROHo}HV� avhrr1 � H� avhrr2 � Gi� RULJHP� D� GRLV

FRQMXQWRV� GH� JHR�FDPSRV� QR� IRUPDWR� PDWULFLDO�� ,PSOLFLWDPHQWH�� R

SURJUDPD�VXS}H�TXH�VH�GLVS}H�GH�XPD�LPDJHP�SRU�GLD��SDUD�WRGRV�RV�GLDV

GD�TXLQ]HQD�

�� $�YDULiYHO�ivdn �LUi�FRQWHU�R�UHVXOWDGR�ILQDO�GD�RSHUDomR��QD�IRUPD�GH�XPD

PDWUL]�GH�UHVROXomR������[������PHWURV��D�PHVPD�GDV�LPDJHQV�$9+55��

$R�VHU�FULDGD��HOD�VHUi�LQLFLDOL]DGD�FRP�WRGRV�RV�YDORUHV�HP�]HUR�

�� $� LQWHUDomR� VREUH� DV� FROHo}HV� avhrr1 � H� avhrr2 � p� IHLWD� DWUDYpV� GRV

SRQWHLURV�b1 H�b2 ��2�RSHUDGRU�VALUE (b1) �GHYROYH�R�YDORU�GR�JHR�

FDPSR�DSRQWDGR�SHOR�SRQWHLUR�

�� $�RSHUDomR� p� IHLWD�GH� IRUPD� LPSOtFLWD� VREUH� DV� UHSUHVHQWDo}HV�PDWULFLDLV

GRV��JHR�FDPSRV��$VVLP��D�RSHUDomR

 ivdn = (VALUE(b2) - VALUE(b1))

/(VALUE(b2) + VALUE(b1));

��p�FRPSXWDGD�VREUH�WRGRV�RV�HOHPHQWRV�GD�PDWUL]�ivdn �
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����� 0(&$1,6026�'(�,17(*5$d­2�7(0325$/

2V� PpWRGRV� GH� DQiOLVH� GLVFXWLGRV� QDV� VHo}HV� DQWHULRUHV� FRQVLVWHP� HP

RSHUDo}HV� TXH� FRPSXWDP� UHODFLRQDPHQWRV� HQWUH� REMHWRV� H� JHR�FDPSRV�� WRPDGRV

FRPR� YLV}HV� HVWiWLFDV� GD� UHDOLGDGH� JHRJUiILFD��'HVWH�PRGR�� WDLV�PpWRGRV� VmR�PDLV

DGHTXDGRV�D�GHVFUHYHU�SDGU}HV�HVWiWLFRV�GR�TXH�D�UHSUHVHQWDU�SURFHVVRV�GH�HYROXomR�GLQkPLFD�

1R�HQWDQWR��D�UHDOLGDGH�JHRJUiILFD�HVWi�HP�FRQVWDQWH�HYROXomR��VHQGR�D�DomR

KXPDQD�XP�GRV�SULQFLSDLV�IDWRUHV�D�HQJHQGUDU�WUDQVIRUPDo}HV�GXUDGRXUDV�GR�HVSDoR�

&RPR� DILUPD�*UHJRU\� �������� ´p� LPSUHVFLQGtYHO� TXH� D� LQYHVWLJDomR� GRV� SURFHVVRV

VHMD� IHLWD� GH� IRUPD� D� DX[LOLDU� D� FRPSUHHQVmR� GD� GLQkPLFD� DWXDO� GR� DPELHQWH�� GD

PDQHLUD�GH�FRPR�IXQFLRQRX�QR�SDVVDGR�H�GH�FRPR�SRGHUi�RSHUDU�QR�IXWXUR�µ

3DUD�TXH�R�6,*�SRVVD�IXQFLRQDU�FRPR�DSRLR�j�PRGHODJHP�GH�SURFHVVRV��VHUi

SUHFLVR�GLVSRU�GH�PRGHORV�GH�VLPXODomR�QXPpULFD�TXH�GHVFUHYDP�DGHTXDGDPHQWH�RV

SURFHVVRV�D� VHU� HVWXGDGRV� �FRP�R�SRVVtYHO�XVR�GH� WpFQLFDV�GH�HVWDWtVWLFD�HVSDFLDO�� H

LQWHJUDU�HVWDV�WpFQLFDV�FRP�DV�IHUUDPHQWDV�GH�PDQXVHLR��UHFXSHUDomR�H�DSUHVHQWDomR

GH�GDGRV�HVSDFLDLV�

$�LQWHJUDomR�GH�PRGHORV�GH�VLPXODomR�H�GH�IHUUDPHQWDV�GH�HVWDWtVWLFD�HVSDFLDO

p�YLVWD�FRPR�XPD�QHFHVVLGDGH�IXQGDPHQWDO�SDUD�VXSODQWDU�DV�OLPLWDo}HV�GRV�PpWRGRV

GH�DQiOLVH�GD�DWXDO�JHUDomR�GH�6,*V��3DUD�XPD�GLVFXVVmR�HP�PDLRU�GHWDOKH�VREUH�HVWDV

TXHVW}HV�� YHMD�VH� *RRGFKLOG� HW� DO�� �������� *RRGFKLOG� HW� DO�� �������� %UHJW� ������� H

.HPS��������

8P� SUREOHPD� LPSRUWDQWH� HP� PRGHODJHP� DPELHQWDO� p� SRGHU� UHDOL]DU� XPD

LQWHJUDomR� WHPSRUDO� GH� JHR�FDPSRV� TXH� H[SUHVVHP� IHQ{PHQRV� QDWXUDLV�� (VWD

QHFHVVLGDGH� p� SDUWLFXODUPHQWH� SUHPHQWH� HP� SUREOHPDV� GH� PRGHODJHP� DPELHQWDO�

$VVLP�� SUHFLVDPRV� LQFOXLU� QD� VLQWD[H� GH� /(*$/� SURYLVmR� SDUD� SURFHVVRV� GH

LQWHJUDomR�

3DUD�UHSUHVHQWDU�R�SURFHVVR�GH�LQWHJUDomR��ODQoDPRV�PmR�GH�PHFDQLVPRV�GR

WLSR�FOR..TO..STEP �

3DUD� DQDOLVDU� R� FDVR� GH� XPD� IXQomR� GH� LQWHJUDomR�� FRQVLGHUH� XPD� VLWXDomR

RQGH�VH�TXHU�HVWLPDU�D�DSWLGmR�DJUtFROD�IXWXUD�GR�VROR��FRQVLGHUDQGR�D�PDQXWHQomR
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GH� XPD� FXOWXUD� DQXDO�� (VWH� p� XP� SUREOHPD� FOiVVLFR� HP� DQiOLVH� GH� iUHDV� DJUtFRODV

�%XUURXJK���������3RVVXtPRV�RV�GDGRV�SDUD� D� VLWXDomR� DWXDO�� H�GHVHMDPRV� FRQVWUXLU

FHQiULRV�SUHGLWLYRV�SDUD�WHQWDU�RULHQWDU�R�XVR�H�D�RFXSDomR�GR�VROR�

%DVHDGR�HP�%XUURXJK���������FRQVLGHUD�VH�TXH�D�SHUGD�GH�TXDOLGDGH�GH�VROR

SURYRFDGD� SHOD� HURVmR� p� R� SULQFLSDO� IDWRU� GH� GHJUDGDomR� GRV� VRORV� H� FRQVHTXHQWH

SHUGD� GH� DSWLGmR� DJUtFROD�� 3DUD� HVWLPDU� HVWD� SHUGD�� SRGH�VH� XWLOL]DU� PRGHORV

HPStULFRV�� FRPR� D� HTXDomR� XQLYHUVDO� GH� SHUGD� GH� VRORV�� TXH� IRUQHFH� D� SHUGD� HP

SURIXQGLGDGH�GR�VROR�FRPR�IXQomR�GR�WLSR�GH�VROR��GHFOLYLGDGH�H�SURIXQGLGDGH�DWXDO�

(P�QRVVR�H[HPSOR��WRPDPRV�XP�FDVR�VLPSOLILFDGR��RQGH�D�SHUGD�GH�VROR�p

IXQomR� DSHQDV� GD� GHFOLYLGDGH�� GD� SURIXQGLGDGH� GR� VROR� H� GH� XP� FRHILFLHQWH� GH

GHVJDVWH� H� D� DGHTXDomR� DJUtFROD� p� FRPSXWDGD� EDVHDGD� DSHQDV� QD� SURIXQGLGDGH� GR

VROR�H�GHFOLYLGDGH�
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// Definicao de variaveis

VARIABLE prof_solo Prof_Solo;

VARIABLE declividade Declividade;

VARIABLE perda_solo Perda_Solo;

VARIABLE aptidao_hoje Aptidao;

VARIABLE aptidao_fut Aptidao;

// Recuperacao de dados

prof_solo:= (SELECT gc FROM Prof_Solo

WHERE gc.nome = “prof_solo_Quixada”);

declividade:= (SELECT gc FROM Declividade

WHERE gc.nome = “declive_Quixada”);

// Instanciacao dos novos geo-campos

perda_solo:= NEW (nome=“perda_solo”)

REPRESENTED_BY RASTER (RES_X=100, RES_Y=100);

aptidao_hoje:= NEW (NOME=“aptidao_Quixada_1995”

REPRESENTED_BY RASTER (RES_X=100, RES_Y=100);

aptidao_fut:= NEW (NOME=“aptidao_Quixada_2000”,

REPRESENTED_BY RASTER (RES_X=100, RES_Y=100);

// Calcule a aptidao hoje

aptidao_hoje:= SWITCH (

“Boa”: prof_solo > 0.30 m  E

  declividade < 10% ;

“Ruim”: OTHERWISE);

// Calcule a profundidade do solo

// daqui a 5 anos

FOR I = 1 TO 5 STEP 1

BEGIN

perda_solo:= 0.05*declividade*prof_solo;

prof_solo:= prof_solo - perda_solo;

END

// Calcule a aptidao estimada futura

aptidao_fut:= SWITCH (

“Boa”: prof_solo > 0.30 m  E

  declividade < 10% ;

“Ruim”: OTHERWISE);
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��� ,1&/86­2�'(�)81d®(6�(;7(51$6

e� ULJRURVDPHQWH� LPSRVVtYHO� SUHYHU� WRGR� R� FRQMXQWR� GH� IXQo}HV� D� VHU

XWLOL]DGR� HP� DQiOLVH� HVSDFLDO�� 'HVWH� PRGR�� /(*$/� GHYH� HPEXWLU� SUHYLVmR� SDUD� D

FKDPDGD�GH�IXQo}HV�H[WHUQDV��GHVHQYROYLGDV�SHOR�XVXiULR�H�TXH�GHYHP�VHU�OLJDGDV�DR

VLVWHPD�

3RU� FRHUrQFLD� FRP�R�SDUDGLJPD�GH� LPSOHPHQWDomR� D� VHU� XWLOL]DGR� �GHVFULWR

QRV�SUy[LPRV�FDStWXORV���VXJHULPRV�TXH�/(*$/�GLVSRQKD�GH�XP�DUTXLYR�GH�GHVFULomR�

DRQGH�R�GHVHQYROYHGRU�GD�QRYD�IXQomR�SRVVD�´UHJLVWUDUµ�VXD�H[LVWrQFLD�H�XP�DUTXLYR

GH� FRQILJXUDomR�� TXH� UHODFLRQH� R� FRPDQGR� HP� /(*$/� FRP� R� FRUUHVSRQGHQWH

SURJUDPD�H[HFXWDYHO��2�DUTXLYR�GH�GHVFULomR�WHULD��QXPD�SULPHLUD�DSUR[LPDomR��XPD

VLQWD[H�GR�WLSR�

COMANDO,

PARAMETRO = VALOR

-i� R� DUTXLYR� GH� FRQILJXUDomR� GHYHULD� LQFOXLU� R� UHODFLRQDPHQWR� HQWUH� R

FRPDQGR�HP�/(*$/�H�R�SURJUDPD�H[WHUQR�D�VHU�FKDPDGR��FRPR�

COMANDO,

programa = <nome do executavel>;

&RPR�H[HPSOR��FRQVLGHUH�VH�D�H[LVWrQFLD�GH�XPD�IXQomR�GH�VHJPHQWDomR�GH

LPDJHQV��QmR� LQFOXtGD� HP�/(*$/�PDV� D� VHU� FKDPDGD� H[WHUQDPHQWH�� 6XD� FKDPDGD

SRGHULD�VHU�FRPR�D�PRVWUDGD�D�VHJXLU�

EXTERNAL SEGMENTA (BANCO = “Amazonia”,

PROJETO = “Sao Felix do Xingu”,

NUMBANDAS = 3, IMAGEM_1=“TM3”,

IMAGEM_2=“TM4”,IMAGEM_3=“TM5”,

LIMIAR_1=10, LIMIAR_2=8);
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���� /,1*8$*(0�'(�$35(6(17$d­2

0XLWRV� WUDEDOKRV�QD� OLWHUDWXUD� LQGLFDP�D� LPSRUWkQFLD�GH�SHUPLWLU�R�FRQWUROH

GH�DSUHVHQWDomR�GH�IRUPD�LQGHSHQGHQWH�GR�UHVXOWDGR�GD�RSHUDomR�UHDOL]DGD��YHMD�VH

(JHQKRIHU�������H�+HPHUO\������D���$�FRQFOXVmR�GHVWHV�HVWXGRV�p�TXH�VH�UHTXHU�XPD

OLQJXDJHP�GH�DSUHVHQWDomR�VHSDUDGD�GD�OLQJXDJHP�GH�FRQVXOWD�

$�OLQJXDJHP�GH�DSUHVHQWDomR�DSUHVHQWD�DV�VHJXLQWHV�QHFHVVLGDGHV��(JHQKRIHU�

������+HPHUO\������D��

• $VVRFLDomR� GH� GHVFULWRUHV� GH� DSUHVHQWDomR� JUiILFD� H� SLFWyULFD� DRV� REMHWRV� JHRJUiILFRV�

GHILQLomR� GH� OHJHQGDV� H� PRGRV� GH� DSUHVHQWDomR� JUiILFD� SDUD� RV� GDGRV

JHRJUiILFRV�

• &RQWUROH� GRV� REMHWRV� DSUHVHQWDGRV�� � DVVRFLDomR� GH� GLIHUHQWHV� IRUPDV� GH

DSUHVHQWDomR��FRU��WH[WR��OHJHQGD��HVFDOD��SDUD�GLIHUHQFLDU�RV�UHVXOWDGRV�GD

FRQVXOWD�

• &RPELQDomR� GRV� UHVXOWDGRV� GH� FRQVXOWD�� LQVWUXPHQWR� EDVWDQWH� SRGHURVR� HP

LQWHUIDFHV� GH� FRQVXOWD�� DR� � UHDOL]DU� RSHUDo}HV� GH� XQLmR�� LQWHUVHFomR� � H

GLIHUHQoD�HQWUH�FRQVXOWDV�VXEVHTXHQWHV�

• $SUHVHQWDomR� GR� FRQWH[WR� HVSDFLDO�� D� UHVSRVWD� D� XPD� FRQVXOWD� HVSDFLDO� QHP

VHPSUH�SRGH�VHU�LQWHUSUHWDGD�SRU�VL�Vy��3RU�H[HPSOR��D�UHVSRVWD�j�FRQVXOWD

�PRVWUH�D�FLGDGH�GH�6mR�-RVp�GRV�&DPSRV��GHYH�FRQWHU�DLQGD�D�ORFDOL]DomR

GD�FLGDGH�HP�UHODomR�DR�PDSD�GR�HVWDGR�GH�6mR�3DXOR�

• ,QIRUPDomR�DGLFLRQDO�DVVRFLDGD��DSUHVHQWDomR�GH�JUiILFRV�DVVRFLDGRV�D�DWULEXWRV

GRV�REMHWRV�VRE�IRUPD�GH�FDUWRJUDPDV��EDUUDV�H�GLVFRV��´SL]]Dµ��

$OpP� GHVWHV� SULQFtSLRV�� SRGHPRV� DGLFLRQDU� R� XVR� GH� SULQFtSLRV� GH

DSUHVHQWDomR�TXH� IDFLOLWHP�D�SHUFHSomR�FRJQLWLYD�GRV� UHVXOWDGRV��1HVWH�FRQWH[WR��R

WUDEDOKR� GH� %HUWLQ� ������� VREUH� ´YDULiYHLV� YLVXDLVµ� p� GH� JUDQGH� LPSRUWkQFLD�� EHP

FRPR�RV�SUHFHLWRV�H[SUHVVRV�HP�0RQPRQLHU��������

(VWHV�PHFDQLVPRV�VHUmR�GHVFULWRV�QR�TXH�VHJXH�
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������ '(6&5,725(6�*5È),&26�'26�2%-(726�*(2*5È),&26

� 3DUD� SURYHU� PHFDQLVPRV� SDUD� FRQWUROH� GD� YLVXDOL]DomR� GRV� GDGRV�� D

OLQJXDJHP� LQFOXL� R� FRPDQGR�DEFINE VISUAL �� 2V� SDUkPHWURV� FRQWURODGRV� SHOD

GHILQLomR�YLVXDO�SRGHP�YDULDU�GH�DFRUGR�FRP�FDGD�HVSHFLDOL]DomR�

• DTM��YDORU�Pi[LPR�H�PtQLPR�GDV�LVROLQKDV�D�VHU�SORWDGDV��FRU�H�HVWLOR�GDV

LVROLQKDV��H�GDV�LVROLQKDV�PHVWUDV���DSUHVHQWDomR��RSFLRQDO��GRV�YDORUHV�GD

JUDGH��OLVWD��RSFLRQDO��GR�YDORUHV�GDV�LVROLQKDV�D�VHU�PRVWUDGRV�

  DEFINE VISUAL FOR CLASS <mnt>

CONTOUR_COLOUR <cor>

CONTOUR_TEXT <YES | NO >

PLOT_MODE < NUMBER | INTERVAL >

 CONTOUR_NUMBER <numero>

CONTOUR_INTERVAL <intervalo>

GRID_VALUES < YES | NO >

  END

• THEMATIC�� DSDUrQFLD� GDV� JHRFODVVHV� �FRU�� HVWLOR� H� SDGUmR� GH

SUHHQFKLPHQWR��HVSHVVXUD�GDV�OLQKDV��

  DEFINE VISUAL

  FOR CLASS <tematico> AND THEME <tema>

COLOUR <cor>

PATTERN <NONE | SOLID | DOT | HATCH >

HATCH <angulo de hachura>

THICKNESS <espessura>

 END
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• IMAGE��WDEHOD�GH�FRUHV�DVVRFLDGD�j�YLVXDOL]DomR

  DEFINE VISUAL

  FOR CLASS <imagem>

COLOUR_TABLE <tab_cor>

  FIM

• GEOOBJECT�� VtPEROR�� WH[WR�� FRU�� HVWLOR� GH� OLQKD� H� SDGUmR� GH

SUHHQFKLPHQWR�

  DEFINE VISUAL

  FOR CLASS <objeto>

COLOUR <cor>

PATTERN <NONE | SOLID | DASH | HATCH >

HATCH <angulo de hachura>

SYMBOL <nome do simbolo>

  FIM

1D� SUiWLFD�� p� PDLV� FRQYHQLHQWH� FRQVWUXLU� XPD� LQWHUIDFH� LQWHUDWLYD� SDUD

GHILQLomR� GRV� PRGRV� GH� DSUHVHQWDomR� SDGUmR� DVVRFLDGRV� D� FDGD� FODVVH�� SRLV� HVWD

HVFROKD�QmR�p�GLQkPLFD�
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������ &21752/(�'26�2%-(726�$35(6(17$'26

2V� SULQFtSLRV� HQXQFLDGRV� SRU� %HUWLQ� ������� FRQWHPSODP� XP� VLVWHPD� GH

´YDULiYHLV� YLVXDLVµ� �� IRUPD�� FRU�� RULHQWDomR�� WH[WXUD�� YDORU� H� WDPDQKR�� %HUWLQ

DUJXPHQWD�TXH�QRVVD�SHUFHSomR�p�UHDOoDGD�DR�XWLOL]DUPRV�XPD�JUDGDomR�FRQWtQXD�HP

DSHQDV� XPD�GHVWDV� YDULiYHLV�� H� TXH� ILFDPRV� FRQIXVRV� DR� LQWHUSUHWDU� JUiILFRV� DRQGH

HVWDV�YDULiYHLV�VH�DSUHVHQWDP�PLVWXUDGDV�

Forma

Orientação

Tamanho

Valor

Textura

Tom

Azul

Verde

Verm.

Amar.

)LJXUD�������9DULiYHLV�YLVXDLV�GH�%HUWLQ�

0RQPRQLHU� �������� DR� GLVFXWLU� R� SUREOHPD� GH� DSUHVHQWDU� GDGRV� RUGLQDLV

�YDORUHV�QXPpULFRV�UHIHUHQWHV�D�JHR�REMHWRV��FRPR�SRSXODomR�GH�FLGDGHV��DOHUWD�SDUD

R�IDWR�GH�TXH�R�DJUXSDPHQWR�GHVWDV�YDULiYHLV�SRGH�SURGX]LU�VpULDV�GLVWRUo}HV�HP�VXD

LQWHUSUHWDomR�

&RP�EDVH�QHVWHV�SUHFHLWRV��XWLOL]DPRV�R�FRPDQGR�SHOW-AS-WHERE-GROUP

BY� SDUD� FRQWURODU� D� YLVXDOL]DomR� GRV� JHR�REMHWRV� VHOHFLRQDGRV�� FRP� D� VHJXLQWH

VLQWD[H�
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SHOW <colecao de geo-objetos | valores >

AS < SHADING | SYMBOL | CARTOGRAM |  CHART | TEXT >

GROUP BY < VALUES | INTERVALS >

WHERE <parametros>

$�FOiXVXOD�AS�FRQWUROD�R�WLSR�GH�DSUHVHQWDomR��TXH�SRGH�VHU�

• SHADING�� RV� JHR�REMHWRV� VHOHFLRQDGRV� VmR� PRVWUDGRV� FRPR� SROtJRQRV

SUHHQFKLGRV�

• SYMBOL��DVVRFLD�VtPERORV�DRV�REMHWRV�VHOHFLRQDGRV�

• CARTOGRAM��DSUHVHQWD�RV�YDORUHV�GH�DWULEXWRV�GRV�REMHWRV�VRE�D�IRUPD�GH

FtUFXORV� FXMR� iUHD� p� SURSRUFLRQDO� DR� YDORU�� 3RGH� VHU� PRGLILFDGR� SHORV

FOiVXOD GROUP BY�

• CHART�� DSUHVHQWD� RV� YDORUHV� GH� DWULEXWRV� GH� JHR�REMHWRV� VRE� IRUPD� GH

JUiILFR��EDUUDV��FROXQDV��DUHDV��SL]]D��GLVSHUVmR���SRGHQGR�VHU�PRGLILFDGR

SHOD�FOiXVXOD�GROUP BY.

• TEXT: DVVRFLD� XP� WH[WR� GHVFULWLYR� DRV� JHR�REMHWRV� �SRU� RPLVVmR�� R

DWULEXWR�NOME�DVVRFLDGR�DR�REMHWR�

$�FOiXVXOD�GROUP BY��LQGLFD�R�WLSR�GH�DJUXSDPHQWR�D�VHU�IHLWR�QRV�YDORUHV

GRV�FRQMXQWRV�GH�REMHWRV��FRP�DV�RSo}HV�GH�YDORUHV�RX�LQWHUYDORV���2�DJUXSDPHQWR

SRGHUi�VHU�IHLWR�HP�HVFDOD�ORJDULWPLFD�RX�OLQHDU�

$� FOiVXOD� WHERE� LQGLFD� RV� SDUkPHWURV� DVVRFLDGRV� D� FDGD� WLSR� GH

DSUHVHQWDomR��GHVFULWRV�D�VHJXLU�

1R� FDVR�GH� DJUXSDPHQWR�SRU� YDORUHV� �GROUP BY VALUES��� SRGHPRV� WHU

XP� DJUXSDPHQWR� HP�GRLV�� WUrV�� TXDWUR� RX� FLQFR� JUXSRV� �UHVSHFWLYDPHQWH�HALFS,

THIRDS, QUARTILES H QUINTILES ���GHILQLGRV�SHOR�SDUkPHWUR�

VALUE_MODE= HALFS| THIRDS | QUARTILES | QUINTILES;
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1R� FDVR� GH� DJUXSDPHQWR� SRU� LQWHUYDORV� �GROUP BY INTERVALS��� �

SRGHPRV� WHU� LQWHUYDORV� LJXDOPHQWH� HVSDoDGRV�� FRP� YDORUHV� Pi[LPR� H� PtQLPR�� H

Q~PHUR� GH� LQWHUYDORV� GHVHMDGR�� RX� SRGHPRV� WHU� LQWHUYDORV� GHILQLGRV� SHOR� XVXiULR�

FRP�RV�VHJXLQWHV�SDUkPHWURV�

INTERVAL_MODE = EQUAL | UNEQUAL;

INTERVAL_MAX  = <valor maximo>;

INTERVAL_MIN  = <valor minimo>;

INTERVAL_COUNT = <numero de intervalos>;

INTERVAL_1   = [<valor minimo>, <valor maximo];

INTERVAL_n   = [<valor minimo>, <valor maximo];

2�SDUkPHWUR�SCALE� SHUPLWH� D� HVFDORQDPHQWR� GRV� YDORUHV� GR� FRQMXQWR� GH

REMHWRV�D�VHU�DJUXSDGR�DWUDYpV�GD�RSomR�GROUP BY��FRP�D�HVFROKD�HQWUH�DV�HVFDODV

OLQHDU�H�ORJDUtWPLFD��2�XVR�GH�HVFDOD�QmR�OLQHDU�p�LPSRUWDQWH�SDUD�HYLWDU�GLVWRUo}HV�QD

DSUHVHQWDomR�� FRPR� DV� GHVFULWDV� HP�0RQPRQLHU� �������� $� HVFDOD� GH� DJUXSDPHQWR

�OLQHDU�RX�ORJDULWPLFD��VHUi�FRQWURODGD�SHOR�SDUkPHWUR�SCALE��FRPR�VHJXH�

SCALE = LINEAR | LOGARITHM;

1R� FDVR� GDV� RSo}HV� CARTOGRAM H CHART�� XWLOL]DPRV� SRU� RPLVVmR� R

DJUXSDPHQWR�HP�TXDUWLV�H�D�HVFDOD�OLQHDU�

$� DSUHVHQWDomR� HP�SROtJRQRV� VRPEUHDGRV� �SHADING�� SRGH� VHU� FRQWURODGD

SRU��SDUkPHWURV��

• 2� SDUkPHWUR� SHADING_MODE� FRQWUROD� D� HVFROKD� GR� PHFDQLVPR� GH

VRPEUHDPHQWR��SROtJRQRV�VRPEUHDGRV�GH�XPD�~QLFD�FRU��COLOUR���XPD

SDOKHWD�FRQWtQXD�GH�FRUHV��PALLETE���XP�SDGUmR�~QLFR��PATTERN��� �RX

XP�FRQMXQWR�VHTXHQFLDO�GH�KDFKXUDV��HATCH��

SHADING_MODE = < NONE | COLOUR | PALLETE |

PATTERN | HATCH > (DEFAULT = PATTERN)

• $� FRU� GR� VRPEUHDPHQWR�� QR� FDVR� GH� XPD� ~QLFD� FRU�� p� FRQWURODGD� SHOR

SDUkPHWUR�SHADING_COLOUR�

SHADING_COLOUR = <cor> (DEFAULT = RED)
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• 4XDQGR� GD� DSUHVHQWDomR� GH� XPD� YDULiYHO� QXPpULFD� �FRPR� SRSXODomR�

RUJDQL]DGD�SRU�JUXSRV��HVWHV�SRGHP�VHU�PRVWUDGRV�DWUDYpV�GH�XPD�SDOKHWD

FRQWtQXD��TXH�YDULD�QR�HVSDoR�GH�WRQV��FRQVLGHUDGR�FRPR�XP�FtUFXOR�RQGH

VH�SUHFRUUH�GR�D]XO�DR�S~USXUD��SDVVDQGR�SHOR�FLDQ��YHUGH��DPDUHOR��ODUDQMD

H� YHUPHOKR��� 2V� SRQWRV� LQLFLDO� H� ILQDO� GD� SDOKHWD� VmR� HVWDEHOHFLGRV� SRU

SHADING_PALLETE_MIN�H�SHADING_PALLETE_MAX�

SHADING_PALLETE_MIN = <cor> (DEFAULT = BLUE)

SHADING_PALLETE_MAX = <cor> (DEFAULT = RED)

• 2� XVR� GH� XP� SDGUmR� GH� DSUHVHQWDomR� p� LQGLFDGR� SHOD� YDULiYHO

SHADING_PATTERN.

SHADING_PATTERN = <padrao>

• 2� XVR� GH� KDFKXUDV� �SHADING_MODE = HATCH�� p� ~WLO� SDUD� GHPDUFDU

XPD� JUDGDomR�GH� WH[WXUDV� GH� DSUHVHQWDomR�� HP� FRQMXQWR� FRP� D� FOiXVXOD

GROUP BY�H�R�SDUkPHWUR�SCALE��6XSRPRV�XPD�JUDGDomR�VHPHOKDQWH�j

H[SUHVVD�QD�ILJXUD�����
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$�DSUHVHQWDomR�GH�VtPERORV�SRGH�VHU�FRQWURODGD�SHORV�SDUkPHWURV�

• SYMBOL_NAME�LQGLFD�R�QRPH�GR�VtPEROR�

• SYMBOL_COLOUR�LQGLFD��D�FRU�GR�VtPEROR�

• SYMBOL_SIZE�GHWHUPLQD�R�WDPDQKR�GR�VtPEROR�

• SYMBOL_ANGLE�GHQRWD�D�RULHQWDomR�GR�VtPEROR�

$� DSUHVHQWDomR� GRV� GDGRV� HP� IRUPD� GH� FDUWRJUDPDV� p� FRQWURODGD� SHORV

SDUkPHWUR�CARTOGRAM_COLOUR��TXH�LQGLFD�D�FRU�GRV�FtUFXORV�
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$�DSUHVHQWDomR�GRV�GDGRV�HP�JUiILFRV���CHART��WHP�DV�RSo}HV�

• 2�WLSR�GH�JUiILFR��FRQWURODGR�SHOR�SDUkPHWUR�CHART_SHAPE:

CHART_SHAPE = < 2DAREA | 3D AREA | 2D_COLUMNS |

3D_COLUMNS | 2D_BAR | DISPERSION  | PIE_CHART >

• $V�FRUHV�DVVRFLDGDV�D�FDGD�XPD�GDV�YDULiYHLV�DSUHVHQWDGDV�

CHART_COLOUR_1 = <cor da primeira variavel>

CHART_COLOUR_2 = <cor da segunda variavel>

CHART_COLOUR_3 = <cor da terceira variavel>

$�DSUHVHQWDomR�GH�WH[WR���TEXT��SRGH�VHU�FRQWURODGD�D�SDUWLU�GRV�SDUkPHWURV�

• TEXT_NAME�LQGLFD�R�QRPH�GR�WH[WR�

• TEXT_COLOUR�LQGLFD��D�FRU�GR�WH[WR�

• TEXT_SIZE�GHWHUPLQD�R�WDPDQKR�GR�WH[WR�

• TEXT_ANGLE�GHQRWD�D�RULHQWDomR�GR�WH[WR�
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������ $35(6(17$d­2�'26�5(68/7$'26�'(�&2168/7$

2�FRPDQGR�SET MODE� FRQWUROD� D� FRPELQDomR�GRV� UHVXOWDGRV� GD� FRQVXOWD

FRP�FRQVXOWDV�DQWHULRUHV��(JHQKRIHU���������FRP�D�VLQWD[H�

SET MODE < NEW | UNION | INTERSECT | REMOVE >

RQGH�

• NEW� LQGLFD� TXH� D� WHOD� GHYH� VHU� � OLPSD� DQWHV� GH� PRVWUDU� R� UHVXOWDGR� GD

SUy[LPD�FRQVXOWD�

• UNION� FRPELQD� R� UHVXOWDGR� GD� SUy[LPD� FRQVXOWD� FRP� R� UHVXOWDGR� GD

FRQVXOWD�DQWHULRU�

• INTERSECT�VHOHFLRQD�WRGRV�RV�REMHWRV�TXH�HVWmR�SUHVHQWHV�QD�WHOD�H�TXH

SHUWHQFHP�DR�UHVXOWDGR�GD�FRQVXOWD�DWXDO�

• REMOVE�HOLPLQD�R�UHVXOWDGR�GD�FRQVXOWD�DWXDO�GD�DSUHVHQWDomR�H[LVWHQWH�
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������ (;(03/2�'(�$35(6(17$d­2�(0�/(*$/

3DUD�LOXVWUDU�D�OLQJXDJHP�GH�DSUHVHQWDomR��FRQVLGHUHPRV�R�FDVR�GH�XP�HVWXGR

VREUH�D�GLYHUVLGDGH�UHJLRQDO�QR�%UDVLO��D�SDUWLU�GRV�GDGRV�GH�GLVWULEXLomR�GH�PLVpULD

�SHVVRDV�FXMDV�IDPtOLDV�JDQKDP�DWp�����VDOiULR�PtQLPR�SRU�PHV���FRP�EDVH�QRV�GDGRV

GR�,%*(��GH�������PRVWUDGRV�QD�7DEHOD�����

7$%(/$����

3(662$6�&20�5(1'$�)$0,/,$5�$7e�����6�0�

5HJLmR 1~PHUR��PLO�

1RUWH �����

1RUGHVWH ������

6XGHVWH ������

6XO �����

&HQWUR�2HVWH �����

)RQWH��,%*(��31$'��������

,QLFLDOPHQWH� GHVHMDPRV� DSUHVHQWDU� R�PDSD� GR�%UDVLO� H� RV� GDGRV� GH�PLVpULD

VRE�IRUPD�GH�FDUWRJUDPD��3DUD�WDQWR�LQLFLDPRV�XPD�QRYD�FRQVXOWD�H�DSUHVHQWDPRV�R

PDSD�GR�%UDVLO��UHJL}HV��

COLLECTION regioes Regioes_Brasil;

VARIABLE  mapa_reg_BR Mapa_Brasil;

SET MODE new;

mapa_reg_BR:= (SELECT mapa FROM mapa IN Mapa_Brasil

WHERE mapa.nome = “mapa_regioes_BR”);

SHOW mapa_reg_BR

AS SHADING

WITH SHADING_MODE = NONE;
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(P�FLPD�GHVWH�PDSD��TXHUHPRV�DSUHVHQWDU�XP�FDUWRJUDPD�FRP�D�GLVWULEXLomR

UHJLRQDO� GH� SREUH]D�� 3DUD� LVWR�� HVFROKHPRV� R� PRGR� GH� XQLmR� GRV� UHVXOWDGRV� GD

FRQVXOWD�

SET MODE overlay;

regioes:= (SELECT regioes

 FROM regioes IN REGIOES_BRASIL); 

SHOW regioes.miseria

AS CARTOGRAM

WHERE CARTOGRAM_COLOUR = “GRAY”

AND SCALE = LINEAR;

2�UHVXOWDGR�GD�XQLmR�GHVWDV�GXDV�FRQVXOWDV�p�PRVWUDGR�QD�ILJXUD�����

)LJXUD�������5HVXOWDGR�GH�FRPELQDomR�GH�DSUHVHQWDo}HV�
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7DPEpP� SRGHPRV� TXHUHU� PRVWUDU� HVWHV� PHVPRV� GDGRV� VRE� D� IRUPD� GH

JUiILFR�

SET MODE NEW;

SHOW regioes.miseria

AS CHART

WHERE CHART_MODE = 3D_COLUMN

AND SCALE=LINEAR;

2�JUiILFR�UHVXOWDQWH�p�PRVWUDGR�QD�ILJXUD�����

N CO SUL SE NE
0

5000

10000

15000

20000

25000

30000

N CO SUL SE NE

)LJXUD�������$SUHVHQWDomR�HP�IRUPD�GH�JUiILFR�GH�EDUUDV�
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���� %5(9(�$1È/,6(�&203$5$7,9$

3DUD� FRQFOXLU� HVWD� SULPHLUD� GHVFULomR� GD� OLQJXDJHP�/(*$/�� p� LQWHUHVVDQWH

FRPSDUi�OD� FRP� GXDV� SURSRVWDV� DSUHVHQWDGDV� QD� OLWHUDWXUD�� 63$7,$/� 64/

�(JHQKRIHU�� ������ H� DV� H[WHQV}HV� GD� OLQJXDJHP� GH� FRQVXOWD� GR� 6*%'�2�� �24/�

DSUHVHQWDGDV�HP�'DYLG�H�9RLVDUG��������

1D� GHILQLomR� GH� /(*$/�� DGRWDPRV� R� PHVPR� SULQFtSLR� SUHFRQL]DGR� HP

63$7,$/� 64/�� D� VHSDUDomR� HQWUH� OLQJXDJHP� GH� FRQVXOWD� H� OLQJXDJHP�

&RQVLGHUDPRV�� QR� HQWDQWR�� TXH� 63$7,$/� 64/� DLQGD� FDUUHJD� DV� OLPLWDo}HV� GR

PRGHOR� UHODFLRQDO�� R� TXH� WRUQD� PDLV� FRPSOH[R� R� SURFHVVR� GH� OLGDU� FRP� REMHWRV

LQGLYLGXDLV��2�UHVXOWDGR�GD�VHOHomR�FRQWLQXD�VHQGR�XP�WXSOD��H�QmR�XP�FRQMXQWR�GH

YDORUHV�H�REMHWRV�

&RP�UHODomR�jV�H[WHQV}HV�GH�24/�DSUHVHQWDGDV�HP�'DYLG�H�9RLVDUG��������

WHPRV�XPD�VLWXDomR�DRQGH�R�PRGHOR�GH�GDGRV�XWLOL]DGR�HVWDEHOHFH�XPD�IRUWH�OLJDomR

HQWUH� XP� JHR�REMHWR� H� VXD� UHSUHVHQWDomR�� 3RU� FRQWUDVWH�� R� PRGHOR� GH� GDGRV� GH

/(*$/� SHUPLWH� XPD� VHSDUDomR� HQWUH� RV� FRQMXQWRV� GH� JHR�REMHWRV� H� RV� PDSDV

FDGDVWUDLV�TXH�FRQWpP�XPD�SRVVtYHO�UHSUHVHQWDomR�GHVWH�FRQMXQWR�

(P�UHVXPR��FRQVLGHUDPRV�TXH�/(*$/�UHSUHVHQWD�XPD�DYDQoR�FRP�UHODomR

jV�DOWHUQDWLYDV�GH�OLQJXDJHP�HVSDFLDO�GLVSRQtYHLV�QD�OLWHUDWXUD�
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���� 5(6802�'$�/,1*8$*(0

$SUHVHQWDPRV�D�VHJXLU�XP�UHVXPR�SDUFLDO�GD�VLQWD[H�GD�OLQJXDJHP�/(*$/�

HP�XPD�QRWDomR�LQIRUPDO�VHPHOKDQWH�j�%1)��$�VLQWD[H�DSUHVHQWDGD�HVWi�EDVHDGD�QD

LPSOHPHQWDomR�SDUFLDO�GH�/(*$/�QR�635,1*�����IHLWD�SRU�8ELUDMDUD�)UHLWDV�H�-RmR

3HGUR�&RUGHLUR�H�QR�WUDEDOKR�GH�&KX��������

• $V�SDODYUDV�UHVHUYDGDV�GH�/(*$/��VtPERORV�WHUPLQDLV�GD�JUDPiWLFD��VmR

GDGRV�HP�COURIER MAÍSCULAS�

• 2V�VLPERORV��HQWUH�<>�VmR�QmR�WHUPLQDLV�H�DTXHOHV�SUHFHGLGRV�SRU�@�VmR

UHFRQKHFLGRV�SHOR�DQDOLVDGRU�Op[LFR�

• 2�VLPEROR�<@nome>� LQGLFD�D� �VLQWD[H�GH�� LGHQWLILFDGRUHV��S�H[��´8VR�GR

6ROR�

• 2�VLPEROR�<@num>� � LQGLFD�R�UHFRQKHFLPHQWR�GH�XP�QXPHUR� LQWHLUR�RX

QD�IRUPD�GHFLPDO�

• 2�VtPEROR [expressão] �LQGLFD�XPD�H[SUHVVmR�RSFLRQDO�

'HILQLomR�GH�&ODVVHV

definicao_classe::=

  CREATE <@nome_classe> (<atributos_conv>)

  IS_A  <classe_modelo> | <@nome_classe> [<temas>];

<atributos_conv>::= [<atributos_conv>,]  <atributo>

<atributo>::= ATTRIBUTE <@nome_atrib> <classe_atrib>

<temas>::= THEMES ‘= {‘ <atr_tematicos> ‘}’

<atr_tematicos>::= [<atr_tematicos>,] <@nome_tema>

<classe_modelo>::= THEMATIC | CADASTRAL | 

GEOOBJECT |NUMERIC | IMAGE | NETWORK

<classe_atrib>::= INT | FLOAT | STRING | 

MULTIMEDIA
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2UJDQL]DomR�GH�3URJUDPD

<programa LEGAL>::= { <lista_de_ comandos> }

<lista_de_comandos>::=   <comando> |

             <lista_de_comandos>  <comando>

�comando>::= <declaracao>  | <instanciacao> |

           <consulta> | <manipulacao> |  <transformacao> | 

<apresentacao>

'HFODUDomR�GH�9DULiYHLV��&ROHo}HV�H�$WULEXWRV

<declaracao>::= <declaracao_variavel> | 

<declaracao_colecao> | <declaracao_atributo> | 

<declaracao_tabela>

<declaracao_variavel>::=

VARIABLE  <@nome_variavel> <@nome_classe>

<declaracao_colecao>::=

COLLECTION <@nome_colecao> <@nome_classe>

<declaracao_atributo>::=

ATTRIBUTE <@nome_atributos> <classe_atributo>

<declaracao_tabela>::=

TABLE <@nome_tabela> SLICE_TABLE |

WEIGHT_TABLE | RECLASSIFICATION_TABLE

,QVWDQFLDomR

<instanciacao>::= <inst_PI> | <inst_tabela>

<inst_PIs> ::=

   <@variavel_def> =  NEW(<param_PI>)

    REPRESENTED_BY <geometria> (param_repres)
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<geometria>::= RASTER | VECTOR

<param_PI>::= <param_PI> | <parametro>

<parametro>::= <@nome_atrib> = <@valor_atrib>

<param_repres>::=

RESX = <@num>,

RESY = <@num>,

SCALE = <@num>,

BOX= [<@lat1>, <@long1>, <@lat2>, <@long1>]

<inst_tabela>::= <@nome_tabela> 

=  NEW (<expr_cria_tabela>)

<expr_cria_tabela>:=

CLASS_IN = <@nome_classe>,

TYPE = WEIGHT, <lista_de_pesos> |

    CLASS_OUT = <@nome_classe>,

TYPE = SLICE, <lista_de_fatias> |

     CLASS_IN = <@nome_classe>,

CLASS_OUT = <@nome_classe>,

TYPE = RECLASSIFY, <lista_de_classes>

<lista_de_pesos>::=   <atrib_peso> |

                <lista_de_pesos> , <atrib_de_peso>

<atrib_peso> ::= <@tema> : <@num>

<lista_de_fatias>::= <atrib_fatia> |

                <lista_de_fatias> , <atrib_fatia>

<atrib_fatia>::= <@tema> :  <@num> , <@num>

<lista_de_classes>::=   <atrib_classe> |

              <lista_de_classe> , <atrib_classe>

<atrib_classe>::= <@tema_saida> : <@tema_entrada>
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&RQVXOWD�(VSDFLDO

consulta_LEGAL::= <@nome_colecao> = <expr_consulta>

<expr_consulta>::=

SELECT <objetos_e_valores>

FROM <@nome_objeto> IN <@nome_classe>

[ON MAP <@nome_cadastral> | <@nome_rede> ]

[<WHERE_clause>]

<objetos_e_valores>::= <objetos> | <valores>

<objetos>::= <objetos> | <@nome_objeto>

<valores>::= <valores> | <@nome_atributo>

<WHERE_clause>::= WHERE <boolean>

<boolean>:= <bool_expr1> 

| <boolean> OR <bool_expr1>

<bool_expr1>::= <bool_expr1> AND <bool_expr2> |

<bool_expr2>

<bool_expr2>::= [NOT] <bool_prim>

<bool_prim>::= <predic_topologico> | <predic_metrico>

| <pred_aritm> | <boolean>

<predic_topologico>::= 

<@nome_geoobjeto> <rel_topologia> 

<@nome_geoobjeto> | <regiao_tematica>

<rel_topologia>::= INSIDE | OVERLAP | DISJOINT | 

CROSS | TOUCH | LINKED_TO

<regiao_tematica>::= 

REGION(<@nome_geocampo_tematico> == <@tema>)
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<predic_metrico>::=

DISTANCE (<@nome_geoobjeto>, <@nome_geoobjeto>)  

<op_comp> <@numero>

<predic_aritm>::= <expr_num> <oper_comp> <expr_num>

<expr_num>::= <termo_aritm> | 

<expr_num> <oper_add> <termo_aritm>

<termo_aritm>::= <aritm1> | 

<termo_aritm> <op_mul> <aritm1>

<aritm1>::= [op_add] <primario>

<primario>::= <@num> | <objetos_e_valores>

<op_comp>::= > | < | >= | <= | = | !=

<op_add>::= + | -

<op_mul>::= * | /

0DQLSXODomR�(VSDFLDO

<manipulacao>::=

   <@nome_geocampo_tematico> = <oper_tematica> |

    <@nome_geocampo_numerico> = <oper_numerica>

<oper_tematica>::=

<@nome_geocampo_tematico> |

SLICE (<oper_numerica>, <@nome_tabela_fatia> ) |

  RECLASSIFY(<oper_tematica>,<@nome_tabela_reclass>) |

  SWITCH ({ <lista_de_regras> })

<lista_regras>::= <regra> | <lista_regras>; <regra>

<regra>::=  <@tema> : <expr_bool>
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<oper_numerica>:=  <@numero> |

                        <@nome_geocampo_numerico> |

 WEIGHT (<oper_tematica>, <@nome_tabela_pond>) |

<op_local_num> |

<op_zonal> |

FUZZYL(<@nome_geocampo_num>, <@num>, <@num>) |

FUZZYU(<@nome_geocampo_num>, <@num>, <@num>) |

REFINE (<@nome_geocampo_num>, <proc_refin>) |

SLOPE (<@nome_geocampo_num>) |

ASPECT (<@nome_geocampo_num>) |

           <funcao_matematica> (<oper_numerica>) |

           <oper_numerica>  |

           <oper_numerica> <op_add> <oper_numerica> |

           <oper_numerica> <op_mul> <oper_numerica> |

           - <oper_numerica>

 <funcao_matematica> :=  SIN | COS | ATAN |  LOG  | 

LOG10 | EXP | SQRT | INT | ABS

<expr_bool>::= <expr_bool> && <expr_bool> |

          <expr_bool> || <expr_bool> |

          [<expr_bool>] |

          <@nome_geocampo_tematico>.THEME == <@tema> |

          <@nome_geocampo_tematico>.THEME != <@tema> |

          <expr_numerica> <op_comp> <expr_numerica>
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<op_local_num>::=

LOCAL_SUM (<oper_numerica>, <viz>) |

LOCAL_MEAN (<oper_numerica>, <viz>) |

LOCAL_MAX(<oper_numerica>, <viz>) |

LOCAL_MIN (<oper_numerica>, <viz>) |

LOCAL_STDEV (<oper_numerica>, <viz>)

<viz>::= <retangulo> | <circulo>

<retangulo>::= RECTANGLE, <@num>, <@num>

<circulo>::= CIRCLE, <@num>

<op_zonal>::=

ZONAL_SUM (<oper_numerica>, <@tematico>) |

ZONAL_MEAN (<oper_numerica>, <@tematico>) |

ZONAL_MAX(<oper_numerica>, <@tematico>) |

ZONAL_MIN (<oper_numerica>, <@tematico>) |

ZONAL_STDEV (<oper_numerica>, <@tematico>)
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7UDQVIRUPDomR�HQWUH�&DPSRV�H�2EMHWRV

<transformacao>::= <campos_em_objetos> | 

<objetos_em_campos>

<campos_em_objetos>::= <identificacao> | 

<interseccao>

<objetos_em_campos>::= <mapa_distancia> |

<recl_atributos>

<identificacao>::= <id_cadastral> | <id_objetos>

<id_cadastral>::= <@nome_cadastral> = 

IDENTIFY_MAP (<@nome_tematico>)

<id_objetos>::= <@nome_colecao> = 

 IDENTIFY_OBJECTS (<par_tema_atr>)

ON MAP <@nome_cadastral>

<interseccao>::= <int_cadastral> | <int_objetos>

<int_cadastral>::= <@nome_cadastral> = 

INTERSECT_MAP (<lista_temat>)

<lista_temat>::= <@nome_tematico> | <lista_temat>

<int_objetos>::= <@nome_colecao> = 

 IDENTIFY_OBJECTS (<lista_pares>)

ON MAP <@nome_cadastral>

<lista_pares>::= <par_tema_atr> | <lista_pares>

<par_tema_atr>::= (<@nome_tematico>,<@nome_atributo>)

<mapa_distancia>::= <@nome_numerico> = 

DISTANCE_MAP (<geo_objetos>)

<geo_objetos>::= <@nome_geoobjeto> | <geo_objetos>

<recl_atributo>::= <@nome_geocampo> = 

RECL_ATR (<geo_objetos>, <@nome_atributo>) 

ON MAP <@nome_cadastral>
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$SUHVHQWDomR

<apresentacao>::= <op_mostrar> | <controle_tela>

<controle_tela>::= SET MODE <modo_vis>

<modo_vis>::= NEW | UNION | INTERSECT | REMOVE

<op_mostrar>::= SHOW <objetos_e_valores>

AS <modo_apresent>

GROUP_BY <modo_agrupar>

WHERE <lista_param_apresen>

<modo_apresent>::= SHADING | SYMBOL | CARTOGRAM | 

CHART | TEXT

<modo_agrupar>::= VALUES | INTERVAL

<lista_param_apresen>::= <param_apres> | 

<lista_param_apresen>

<param_apres>::=

<grup_valores> |

<grup_intervalos> |

<escala> |

<sombreamento> |

<simbolos> |

<cartograma> |

<grafico> |

<texto>
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<grup_valores>::= VALUE_MODE = <param_valor>

<param_valor>::= HALFS |THIRDS | QUARTILES |

 QUINTILES;

<grup_intervalos>::=

INTERVAL_MODE = <modo_int> |

INTERVAL_MAX  = <@num> |

INTERVAL_MIN  = <@num> |

INTERVAL_COUNT = <@num> |

<lista_intervalos>

<lista_intervalos>::= <intervalo> |

<lista_intervalos>

<intervalo>::= INTERVAL.<@num> = <@num>, <@num>

<escala>::= SCALE = <param_escala>

<param_escala>::= LINEAR | LOG

<sombreamento>::=

SHADING_MODE = <modo_sombr> |

SHADING_COLOUR = <@nome_cor> |

SHADING_PALLETE_MIN = <@nome_cor> |

SHADING_PALLETE_MAX = <@nome_cor> |

SHADING_PATTERN = <@nome_padrao>

<modo_sombr>::= NONE | COLOUR | PALLETE |

PATTERN | HATCH
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<simbolos>::=

SYMBOL_NAME = <@nome_simbolo> |

SYMBOL_COLOUR = <@nome_cor> |

SYMBOL_SIZE = <@num> |

SYMBOL_ANGLE = <@num>

<cartograma>::=

CARTOGRAM_COLOUR = <@nome_cor>

<grafico>::=

CHART_SHAPE = <forma_graf>

<forma_graf>::= 2D_AREA | 3D_AREA | 2D_COLUMNS | 

3D_COLUMNS | 2D_BAR | DISPERSION | PIE_CHART


