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INTRODUCTION

7KH�2UDFOH�&DOO�,QWHUIDFH��2&,��LV�DQ�DSSOLFDWLRQ�SURJUDPPLQJ�LQWHUIDFH��$3,�
WKDW�DOORZV�DQ�DSSOLFDWLRQ�GHYHORSHU�WR�XVH�D��UG�JHQHUDWLRQ�ODQJXDJH�QDWLYH
SURFHGXUHV�RU�IXQFWLRQ�FDOOV�WR�DFFHVV�WKH�2UDFOH�GDWDEDVH�VHUYHU�DQG�FRQWURO�DOO
SKDVHV�RI�64/�VWDWHPHQW�H[HFXWLRQ��7KH�2&,�SURYLGHV�D�OLEUDU\�RI�VWDQGDUG
GDWDEDVH�DFFHVV�DQG�UHWULHYDO�IXQFWLRQV�LQ�WKH�IRUP�RI�D�G\QDPLF�UXQWLPH�OLEUDU\�
WKDW�FDQ�EH�OLQNHG�LQ�E\�WKH�DSSOLFDWLRQ��7KLV�HOLPLQDWHV�WKH�QHHG�WR�HPEHG�64/�RU
3/�64/�ZLWKLQ��*/�ODQJXDJH�SURJUDPV��7KH�2&,�VXSSRUWV�WKH�GDWD�W\SHV��FDOOLQJ
FRQYHQWLRQV��V\QWD[�DQG�VHPDQWLFV�RI�WKH�WKLUG�JHQHUDWLRQ�ODQJXDJH��2&,�DV�D
JHQHULF�LQWHUIDFH�LV�XVHG�WKURXJKRXW�WKH�GDWDEDVH�NHUQHO�IRU�GLVWULEXWHG�GDWDEDVH
DFFHVV��IRU�H[DPSOH�LQ�$GYDQFHG�4XHXLQJ�

$�FXUVRU�LV�D�GDWDEDVH�TXHU\�DQG�LWV�UHVXOWV�VHW��([HFXWLRQ�RI�D�FXUVRU�SXWV�WKH
UHVXOWV�RI�WKH�TXHU\�LQWR�D�VHW�RI�URZV�FDOOHG�WKH�UHVXOW�VHW�7KLV�UHVXOW�VHW�FDQ�WKHQ
EH�IHWFKHG�VHTXHQWLDOO\��:KHQ�DOO�URZV�KDYH�EHHQ�IHWFKHG��DQG�HQG�RI�IHWFK�HUURU�LV
VLJQDOHG��5RZV�LQ�D�UHVXOW�VHW�DUH�QXPEHUHG�IURP���WR�Q

6FUROODEOH�FXUVRUV�DUH�DOVR�FDOOHG�VFUROO�FXUVRUV��VFUROOLQJ�FXUVRUV�RU�EDFNZDUG
VFUROOLQJ�FXUVRUV��$�VFUROODEOH�FXUVRU�WDNHV�WKH�FRQFHSW�RI�D�FXUVRU�IXUWKHU�E\
DOORZLQJ�WR�QDYLJDWH�ZLWKLQ�WKH�UHVXOW�VHW��5RZV�FDQ�EH�UHWULHYHG�EDVHG�RQ�DEVROXWH
FXUVRU�SRVLWLRQ�RU�UHODWLYH�RIIVHW�SRVLWLRQ�LQ�D�JLYHQ�UHVXOW�VHW��ERWK�LQ�IRUZDUG�DQG
EDFNZDUG�GLUHFWLRQ��7KLV�PHDQV�WKDW�IHWFKHV�GR�QRW�QHHG�WR�EH�VHTXHQWLDO��7KH
2&,�VFUROODEOH�FXUVRU�LPSOHPHQWV�VWDWHPHQWV�IRU�IHWFKLQJ�WKH�QH[W��SUHYLRXV��ODVW
RU�WKH�Q�WK�URZ�DQG�LV�UHDG�RQO\�

7KH�SDSHU�LV�RUJDQL]HG�LQWR�WKH�IROORZLQJ�VHFWLRQV��>L@�0RWLYDWLRQ�IRU�6FUROODEOH
&XUVRU��:H�GHVFULEH�WKH�UHDVRQ�IRU�LPSOHPHQWLQJ�D�VFUROODEOH�FXUVRU�WKURXJK�WKH
2&,�LQWHUIDFH��>LL@�3URJUDPPLQJ�ZLWK�6FUROODEOH�&XUVRU��:H�WDON�DERXW�VRPH�RI�WKH
DUFKLWHFWXUDO�LVVXHV�DQG�LQWURGXFH�WKH�QHZ�2&,�$3,�IRU�WKH�VFUROODEOH�FXUVRU��>LLL@
6DPSOH�6FUROODEOH�&XUVRU�$SSOLFDWLRQ��ZH�ORRN�DW�WKH�QHZ�2&,�VWDWHPHQWV�ZLWK�WKH
FRPSOHWH�SURJUDP�OLVWHG�LQ�WKH�$SSHQGL[��>LY@�5HFRPPHQGDWLRQV�IRU�XVLQJ
6FUROODEOH�&XUVRU�DUH�VXPPDUL]HG�LQ�WKLV�VHFWLRQ��>Y@�8SGDWLQJ�5RZV�UHWULHYHG�ZLWK
6FUROODEOH�&XUVRU��:H�ORRN�DW�LVVXLQJ�'0/�RSHUDWLRQV�RQ�URZV�UHWULHYHG�WKURXJK�D
VFUROODEOH�FXUVRU�DQG�JLYH�LPSOHPHQWDWLRQ�JXLGHOLQHV��>YL@�&RQFOXVLRQ��>YLL@
$SSHQGL[�
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MOTIVATION FOR OCI SCROLLABLE CURSOR

7KH�VFUROODEOH�FXUVRU�IHDWXUH�KDV�EHHQ�D�PXFK�UHTXHVWHG�IHDWXUH�IRU�FXVWRPHUV��$
QXPEHU�RI�2UDFOH�GHYHORSPHQW�WRROV�ZLOO�PDNH�XVH�RI�VFUROODEOH�FXUVRUV�WR�KHOS
WKH�XVHU�QDYLJDWH�WKURXJK�D�UHVXOWV�VHW��WKLV�LQFOXGHV�2UDFOH�)RUPV��2UDFOH
'LVFRYHUHU�DQG�2UDFOH�([SUHVV��7KH�2UDFOH�0LJUDWLRQ�:RUNEHQFK�ZKLFK�LV�SDUW�RI
WKH�2UDFOH��L�GDWDEDVH�UHOHDVH�LV�DQRWKHU�H[DPSOH��PDSSLQJ�WKH�VFUROODEOH�FXUVRU
FRQFHSW�IRXQG�LQ�RWKHU�5'%06�ZLOO�EH�JUHDWO\�IDFLOLWDWHG�

3UHYLRXV�WR�2UDFOH��L��WKH�GDWDEDVH�RQO\�VXSSRUWHG�IRUZDUG�VHTXHQWLDO�FXUVRU
RSHUDWLRQ�RQ�D�UHVXOW�VHW��7KH�2&,�6FUROODEOH�&XUVRU�LQ�UHOHDVH��L�DOORZV�WR�SRVLWLRQ
IRUZDUG�DQG�EDFNZDUG�LQ�D�JLYHQ�UHVXOW�VHW��XVLQJ�HLWKHU�DEVROXWH�RU�UHODWLYH
SRVLWLRQ��0DQ\�DSSOLFDWLRQV��LQ�SDUWLFXODU�IRU�GHILQLQJ�XVHU�GLDORJXHV�DQG�IRUPV�DUH
UHO\LQJ�RQ�WKLV�PHFKDQLVP�WR�OHW�WKH�XVHU�EURZVH�WKURXJK�D�UHVXOW�VHW�TXLFNO\�DQG�WR
VHOHFW�VLQJOH�URZV�IRU�IXUWKHU�SURFHVVLQJ��7KH�2&,�6FUROODEOH�&XUVRU�FDQ�EH�DSSOLHG
WR�RIIHU�HDVH�RI�QDYLJDWLRQ�RQ�UHVXOW�VHWV�WR�DOO�DSSOLFDWLRQV�

7KH�EHQHILWV�RI�XVLQJ�2&,�6FUROODEOH�&XUVRU�DUH�KLJKOLJKWHG�EHORZ�

• )DVWHU�GHYHORSPHQW��OHVV�FRGH�PDLQWHQDQFH
:LWK�WKH�2&,�6FUROODEOH�&XUVRU�LQ�2UDFOH��L�WKHUH�LV�QR�QHHG�WR�LPSOHPHQW�D
VHSDUDWH�VFUROODEOH�FXUVRU�ZLWK�UHVXOW�VHW�EXIIHU��QDYLJDWLRQDO�LQWHUIDFH�DQG
KRXVHNHHSLQJ��$V�D�FRQVHTXHQFH��OHVV�FRGH�GHYHORSPHQW�DQG�PDLQWHQDQFH�LV
UHTXLUHG�

• 8QLIRUP�FDOO�LQWHUIDFH
$SSOLFDWLRQV�FDQ�QRZ�XVH�RQH�VLQJOH�XQLIRUP�LQWHUIDFH�WR�DFFHVV�VFUROODEOH
FXUVRU�IXQFWLRQDOLW\�

• %DFNZDUGV�FRPSDWLELOLW\�WR�2&,��L
7KHUH�DUH�QR�FKDQJHV�WR�WKH�H[LVWLQJ�2&,��L�LQWHUIDFH�ORJLF�ZLWK�UHJDUGV�WR
VWDWHPHQW�SUHSDUDWLRQ��GHILQLQJ�LQSXW�DQG�RXWSXW�YDULDEOHV��RU�FORVLQJ�WKH
VWDWHPHQW�KDQGOH��$OVR��WKH�QHZ�VFUROODEOH�FXUVRUV�VXSSRUW�DOO�RSHUDWLRQV�RI
FXUUHQW��IRUZDUG�VHTXHQWLDO�RQO\��FXUVRUV�

• 0D[LPL]LQJ�SHUIRUPDQFH�DQG�VFDODELOLW\
:LWK�2&,�6FUROODEOH�&XUVRU�DOO�WKH�RWKHU�EHQHILWV�RI�WKH�2&,�$3,�FRQWLQXH�WR
EH�DYDLODEOH��,Q�SDUWLFXODU��2&,·V�SUH�IHWFKLQJ�DQG�FRPSUHVVLRQ�FDSDELOLWLHV�DUH
XVHG�WR�LQFUHDVH�WKURXJKSXW�DQG�WR�UHGXFH�VSDFH�UHTXLUHPHQWV�IRU�WKH�FOLHQW�
VLGH�FDFKH�

PROGRAMMING WITH OCI SCROLLABLE CURSOR

7KH�EDVLF�VWHSV�IRU�ZRUNLQJ�ZLWK�D�VFUROODEOH�FXUVRU�LQ�DQ�2&,�SURJUDP�DUH�

• $OORFDWH�VWDWHPHQW�KDQGOH�IRU�VFUROODEOH�FXUVRU

• 3UHSDUH�64/�TXHU\�XVLQJ�6&�VWDWHPHQW�KDQGOH

• 6HW�SUH�IHWFKLQJ�RQ�ZLWK�YDOXH�RI�QXPEHU�RI�URZV

• %LQG�LQSXW�DQG�RXWSXW�YDULDEOHV�IRU�64/�TXHU\
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• ([HFXWH�VWDWHPHQW�DQG�RSHQ�VFUROODEOH�FXUVRU��QHZ�

• )HWFK�URZV�XVLQJ�IRUZDUG�DQG�EDFNZDUG�RULHQWDWLRQ��QHZ�

• )UHH�VWDWHPHQW�KDQGOH

)RU�D�GHWDLOHG�GHVFULSWLRQ�VHH�´2&,�3URJUDPPHU·V�*XLGH�5HOHDVH������µ�

Feature Overview
$�VFUROODEOH�FXUVRU�QHHGV�WR�SURYLGH�VXSSRUW�IRU�IRUZDUG�DQG�EDFNZDUG�DFFHVV�LQWR
WKH�UHVXOW�VHW�IURP�D�JLYHQ�FXUUHQW�SRVLWLRQ��XVLQJ�HLWKHU�DEVROXWH�RU�UHODWLYH�URZ
QXPEHU�RIIVHWV�LQWR�WKH�UHVXOW�VHW�
$V�WKHUH�DUH�PDQ\�ZD\V�WR�QRZ�IHWFK�IURP�D��VFUROODEOH��UHVXOW�VHW��WKHUH�DUH�PRUH
IHWFK�RULHQWDWLRQV�SRVVLEOH��&XUUHQWO\��WKH�RQO\�IHWFK�RULHQWDWLRQ�ZDV�1(;7�WR�JHW
WKH�VXEVHTXHQW�URZ�IURP�WKH�FXUUHQW�SRVLWLRQ��7KH�DGGLWLRQDO�IHWFK�RULHQWDWLRQV
LQWURGXFHG�DUH��
• $%62/87(���WR�IHWFK�DW�DUELWUDU\�RIIVHWV�XVLQJ�DEVROXWH�SRVLWLRQ�LQ�WKH�UHVXOW

VHW�
• 5(/$7,9(����WR�IHWFK�DW�DUELWUDU\��SRVLWLYH�DQG�QHJDWLYH��RIIVHWV�IURP�WKH

FXUUHQW�SRVLWLRQ�
• ),567���WR�IHWFK�WKH��VW�URZ�RI�WKH�UHVXOW�VHW
• &855(17���WR�IHWFK�WKH�FXUUHQW�URZ��DJDLQ��IURP�WKH�UHVXOW�VHW
• /$67���WR�IHWFK�WKH�ODVW�URZ�RI�WKH�UHVXOW�VHW
• 35(9,286���WR�IHWFK�WKH�SUHYLRXV�URZ�IURP�WKH�FXUUHQW�SRVLWLRQ�LQ�WKH�UHVXOW

VHW

$IWHU�D�IHWFK�RSHUDWLRQ��LW�LV�XVXDOO\�QHFHVVDU\�WR�NQRZ�KRZ�PDQ\�URZV�DFWXDOO\
ZHQW�LQWR�WKH�XVHU·V�EXIIHUV��)RU�QRQ�VFUROODEOH�FXUVRU��WKLV�LV�FXUUHQWO\�SRVVLEOH�E\
UHDGLQJ�WKH�OCI_ATTR_ROWS_FETCHED�DWWULEXWH��1RZ��WKH�2&,�$3,�FDQ
GLUHFWO\�SURYLGH�WKH�QXPEHU�RI��URZV�IHWFKHG�VXFFHVVIXOO\�LQWR�WKH�XVHU·V�EXIIHUV�LQ
WKH�ODVW�IHWFK�FDOO�ZLWKRXW�DQRWKHU�URXQG�WULS�WR�WKH�VHUYHU�

7R�LQFUHDVH�UHVSRQVH�WLPH��WKH�DSSOLFDWLRQ�FDQ�HQDEOH�FOLHQW�VLGH�FDFKLQJ��7KH�VL]H
RI�WKH�FOLHQW�VLGH�FDFKH�LV�G\QDPLF��DQG�FDQ�EH�VHW�DV�GHVLUHG��EHIRUH�WKH�FXUVRU�LV
H[HFXWHG��6HH�VHFWLRQ�´&RQILJXULQJ�&OLHQW�6LGH�&DFKHµ�

7KH�LPSRUWDQW�SRLQWV�RI�WKH�LPSOHPHQWDWLRQ�DUH�VXPPDUL]HG�EHORZ�
• )RUZDUG�DQG�EDFNZDUG�VFUROOLQJ

7KH�6FUROODEOH�&XUVRU�FDQ�EH�VHW�WR�PRYH�LQ�ERWK�IRUZDUG�DQG�EDFNZDUG
RULHQWDWLRQ�WKURXJK�WKH�UHVXOW�VHW�

• 3RVLWLRQLQJ�WR�DEVROXWH�DQG�UHODWLYH�FXUVRU�SRVLWLRQ
:KHQ�SRVLWLRQLQJ�WKH�VFUROODEOH�FXUVRU��DQ�DEVROXWH�SRVLWLRQ�ZLWKLQ�WKH�UHVXOW
VHW�FDQ�EH�LQGLFDWHG��URZV�LQ�WKH�UHVXOW�VHW�DUH�QXPEHUHG�IURP���WR�Q�
SRVLWLRQLQJ�WKH�FXUVRU�WR�D�URZ�RXWVLGH�WKH�UHVXOW�VHW�ZLOO�UHVXOW�LQ�DQ�HUURU
PHVVDJH�
7KH�FXUVRU�FDQ�DOVR�EH�SRVLWLRQHG�XVLQJ�D�UHODWLYH�RIIVHW�EDVHG�RQ�WKH�FXUUHQW
FXUVRU�SRVLWLRQ�LQ�WKH�UHVXOW�VHW��SRVLWLRQLQJ�WKH�FXUVRU�WR�D�URZ�RXWVLGH�WKH
UHVXOW�VHW�ZLOO�UHVXOW�LQ�DQ�HUURU�PHVVDJH
6KRUW�IRUPV�DUH�SURYLGHG�WR�SRVLWLRQ�WKH�FXUVRU�WR�WKH�QH[W�SRVLWLRQ��WKH
SUHYLRXV�SRVLWLRQ��WKH�ILUVW�DQG�WR�WKH�ODVW�SRVLWLRQ�LQ�WKH�UHVXOW�VHW�
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• 5HFRYHU\�IURP�SRVLWLRQLQJ�HUURU
,Q�FRQWUDVW�WR�WKH�GHIDXOW�QRQ�VFUROODEOH�FXUVRU��SRVLWLRQLQJ�D�VFUROODEOH�FXUVRU
RXWVLGH�WKH�ERXQGV�RI�WKH�UHVXOW�VHW�ZLOO�QRW�FDQFHO�WKH�VWDWHPHQW��DQ�HUURU
PHVVDJH�LV�LVVXHG�WR�WKH�FDOOLQJ�DSSOLFDWLRQ��EXW�WKH�QH[W�IHWFK�FDOO�ZLOO�EH
SURFHVVHG�DFFRUGLQJO\�

• 8VLQJ�2&,�SUH�IHWFKLQJ�DQG�FRPSUHVVLRQ
7KHUH�LV�EHWWHU�UHVSRQVH�WLPH�DQG�OHVV�PHPRU\�XVDJH�RQ�WKH�FOLHQW�VLGH�GXH�WR
2&,·V�SUH�IHWFKLQJ�DQG�FRPSUHVVLRQ�FDSDELOLWLHV�

• 0LQLPL]LQJ�VHUYHU�URXQG�WULSV
:LWK�2&,�6FUROODEOH�&XUVRU��WKH�QXPEHU�RI�URXQG�WULSV�WR�WKH�VHUYHU�LV
PLQLPDO��ERWK�WKH�LQGLYLGXDO�URZV�LQ�D�UHVXOW�VHW�DQG�WKH�WRWDO�VL]H�RI�WKH�UHVXOW
VHW�FDQ�EH�UHWULHYHG�ZLWK�RQH�URXQG�WULS�

• 3URYLGLQJ�FOLHQW�VLGH�FDFKLQJ
7KH�FDFKLQJ�FDSDELOLW\�IRU�VWRULQJ�WKH�UHVXOW�VHW�LV�SDUW�RI�WKH�2&,�$3,��7KLV
PHDQV�WKDW�WKH�DSSOLFDWLRQ�GRHV�QRW�KDYH�WR�PDNH�SURYLVLRQV�IRU�PHPRU\
DOORFDWLRQ��FXUVRU�QDYLJDWLRQ�DQG�KRXVH�NHHSLQJ��7KLV�LQFUHDVHV�WKH�DSSOLFDWLRQ
��PLG�WLHU�VFDODELOLW\�XVLQJ�H[LVWLQJ�DWWULEXWHV

• 6FDODELOLW\�WKURXJK�GLVN�EDFNHG�VWRUDJH�RI�UHVXOW�VHW
7KH�UHVXOW�VHW�IRU�D�TXHU\�GRQH�ZLWK�DQ�2&,�6FUROODEOH�&XUVRU�LV�WUDQVSDUHQWO\
PDQDJHG�RQ�WKH�VHUYHU�VLGH��'HSHQGLQJ�RQ�DYDLODEOH�PHPRU\�UHVRXUFHV�URZV
ZLOO�DXWRPDWLFDOO\�EH�VDYHG�RQ�GLVN��7KLV�PHDQV�WKDW�D�JLYHQ�VFUROODEOH�FXUVRU
VHW�XS�ZLOO�VFDOH�UHJDUGOHVV�RI�WKH�FRQILJXUHG�PHPRU\�UHVRXUFHV��RQ�WKH�VHUYHU�

• 5HDG�FRQVLVWHQF\�E\�XVLQJ�VQDSVKRW�EDVHG�URZ�IHWFK
:KHQHYHU�D�6FUROODEOH�&XUVRU�LV�RSHQHG��D�VWDWHPHQW�KDQGOH�LV�UHWXUQHG�IURP
WKH�2&,�LQWHUIDFH�ZKLFK�SRLQWV�WR�WKH�UHVXOW�VHW��7KLV�VWDWHPHQW�KDQGOH
UHSUHVHQWV�D�SRLQWHU�WR�D�VQDSVKRW�YLHZ�RI�WKH�URZV�PDNLQJ�XS�WKH�UHVXOW�VHW�
$SSOLFDWLRQV�XVLQJ�WKLV�VWDWHPHQW�KDQGOH�ZLOO�DOVR�XVH�WKH�VDPH�VQDSVKRW�YLHZ�
WKXV�JXDUDQWHHLQJ�UHDG�FRQVLVWHQF\�DFURVV�PXOWLSOH�DSSOLFDWLRQV�DQG�PXOWLSOH
XVHUV�

Statement Execution
:KHQ�H[HFXWLQJ�WKH�IHWFK�VWDWHPHQW�ZLWK�OCIStmtExecute()D�QHZ�PRGH
OCI_STMT_SCROLLABLE_READONLY�LQGLFDWHV�WR�WKH�GDWDEDVH�VHUYHU�WKDW
WKH�DSSOLFDWLRQ�H[SHFWV�WKH�UHVXOWLQJ�UHVXOW�VHW�WR�EH�VFUROODEOH��7KLV�PRGH�PXVW�EH
VHW�HYHU\�WLPH�WKLV�VWDWHPHQW�KDQGOH�LV�H[HFXWHG��RWKHUZLVH�WKH�FXUVRU�ZLOO�EH
RSHQHG�QRQ�VFUROODEOH�
7KH�VFUROODEOH�FXUVRU�LV�RSHQHG�LQ�UHDG�RQO\�PRGH��'0/�RSHUDWLRQV�DUH�QRW
DOORZHG�WKURXJK�WKH�VFUROODEOH�VWDWHPHQW�KDQGOH�

New Statement Handle Attributes
7KH�IROORZLQJ�VWDWHPHQW�KDQGOH�DWWULEXWHV�DUH�DYDLODEOH�IRU�WKH�VFUROODEOH�FXUVRU
LPSOHPHQWDWLRQ�
• OCI_ATTR_CURRENT_POSITION���5HWXUQV�WKH�FXUUHQW�SRVLWLRQ�RI�WKH

FXUVRU�LQ�WKH�UHVXOW�VHW��,W�FDQ�EH�UHWULHYHG�RQO\�E\�LVVXLQJ OCIAttrGet()
• OCI_ATTR_ROWS_FETCHED���5HWXUQV�WKH�QXPEHU�RI�URZV�WKDW�ZHUH

VXFFHVVIXOO\�IHWFKHG�LQWR�WKH�FOLHQW�VLGH�FDFKH�ZLWK�WKH�ODVW�IHWFK�RU�H[HFXWH
FDOO�

• OCI_ATTR_ROW_COUNT���)RU�VFUROODEOH�FXUVRUV��WKLV�UHWXUQV�WKH�KLJKHVW
DEVROXWH�URZ�QXPEHU�RI�DOO�WKH�URZV�WKDW�ZHUH�IHWFKHG�LQWR�WKH�XVHU·V�EXIIHU
VLQFH�WKH�FXUVRU�ZDV�H[HFXWHG�
)RU�QRQ�VFUROODEOH�FXUVRUV��WKLV�UHSUHVHQWV�WKH�WRWDO�QXPEHU�RI�URZV�IHWFKHG
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LQWR�WKH�XVHU
V�EXIIHU�XVLQJ�DOO�WKH IHWFK FDOOV�LVVXHG�VLQFH�WKLV�VWDWHPHQW�KDQGOH
ZDV�H[HFXWHG�

Statement Fetch
7KH�QHZ�2&,�VWDWHPHQW�OCIStmtFetch2()�LV�SURYLGHG�IRU�VFUROODEOH�FXUVRU
VXSSRUW��7KH�H[LVWLQJ�IHWFK�FDOO�OCIStmtFetch()�LV�GHSUHFDWHG��WKRXJK�LW�ZLOO
VWLOO�EH�VXSSRUWHG�IRU�EDFNZDUG�FRPSDWLELOLW\��,W�LV�UHFRPPHQGHG�WKDW�\RX�XVH�WKH
QHZ�FDOO�OCIStmtFetch2()�LQ�DOO�RI�\RXU�DSSOLFDWLRQV��(YHU\�IHWFK�RQ�WKH�2&,
VWDWHPHQW�KDQGOH�ZLOO�FKDQJH�WKH�FXUUHQW�SRVLWLRQ�RI�WKH�UHVXOW�VHW��ZKLFK�LV
LQLWLDOL]HG�WR���ZKHQ�WKH�TXHU\�LV�H[HFXWHG�

7KH�IROORZLQJ�SDUDPHWHUV�FDQ�EH�XVHG�WR�VHW�FXUVRU�RULHQWDWLRQ�
• OCI_FETCH_ABSOLUTE���IHWFK�URZ�DW�DEVROXWH�SRVLWLRQ�LQ�UHVXOW�VHW�XVLQJ

RIIVHW�
• OCI_FETCH_RELATIVE���IHWFK�URZ�DW�RIIVHW��SRVLWLYH�RU�QHJDWLYH��UHODWLYH

WR�FXUUHQW�FXUVRU�SRVLWLRQ�
• OCI_FETCH_CURRENT���IHWFK�URZ��DJDLQ��DW�WKH�FXUUHQW�FXUVRU�SRVLWLRQ�LQ

WKH�UHVXOW�VHW�
• OCI_FETCH_FIRST���IHWFK�WKH�ILUVW�URZ�LQ�WKH�UHVXOW�VHW��SRVLWLRQ� ����
• OCI_FETCH_LAST���IHWFK�WKH�ODVW�URZ�IHWFKHG�LQWR�WKH�UHVXOW�VHW�
• OCI_FETCH_PREVIOUS���IHWFK�SUHYLRXV�URZ�IURP�FXUUHQW�FXUVRU�SRVLWLRQ

LQ�WKH�UHVXOW�VHW�
• OCI_FETCH_NEXT���IHWFK�WKH�QH[W�URZ�DW�FXUUHQW�SRVLWLRQ�LQ�WKH�UHVXOW�VHW�

WKLV�SDUDPHWHU�ZDV�DOUHDG\�LQWURGXFHG�ZLWK�QRQ�VFUROODEOH�FXUVRU�

1RWH�� ,I�\RX�FRQWLQXH�WR�XVH�WKH�IHWFK�FDOO�OCIStmtFetch()DQ�HUURU�ZLOO�EH
UDLVHG�LI�DQ\�RWKHU�RULHQWDWLRQ�EHVLGHV�OCI_DEFAULT�RU
OCI_FETCH_NEXT�LV�XVHG�

Determining the Size of the Result Set
7KH�IHWFK�SDUDPHWHU�OCI_FETCH_LAST()�SRVLWLRQV�WKH�FXUVRU�WR�WKH�KLJKHVW
�DEVROXWH��URZ�QXPEHU�LQ�WKH�UHVXOW�VHW�ZKLFK�ZDV�UHWULHYHG�ZLWK�WKH�ODVW
OCIStmtExecute()�FDOO��5HWULHYLQJ�WKH
OCI_ATTR_CURRENT_POSITION�DWWULEXWH�ZLWK�OCIAttrGet()�DW�WKLV
SRLQW�ZLOO�UHWXUQ�WKH�SRVLWLRQ�RI�WKH�ODVW�URZ�LQ�WKH�UHVXOW�VHW��WKLV�LV�WKH�WRWDO�VL]H�RI
WKH�UHVXOW�VHW��7KHUH�LV�QR�QHHG�IRU�H[HFXWLQJ�WKH�TXHU\�WZLFH�WR�ILUVW�ILQG�WKH�VL]H
RI�WKH�UHVXOW�VHW��DQG�WKHQ�WR�JHW�WKH�FROXPQ�YDOXHV�
*HQHUDOO\��OCI_ATTR_CURRENT_POSITION UHWXUQV�WKH�FXUUHQW�SRVLWLRQ�RI
WKH�FXUVRU�ZLWKLQ�WKH�UHVXOW�VHW��GHSHQGLQJ�RQ�WKH�ODVW�IHWFK�FDOO��7KLV�DWWULEXWH�LV
UHDG�RQO\�
7KH�DWWULEXWH�OCI_ATTR_ROW_COUNT ZLOO�UHWXUQ�WKH��DEVROXWH��KLJKHVW�URZ
QXPEHU��IHWFKHG�LQWR�WKH�XVHU·V�EXIIHU�ZLWK�WKH�ODVW�IHWFK�FDOO��XVHG�ZLWK�VFUROODEOH
FXUVRU�WKLV�QXPEHU�FDQ�YDU\�GHSHQGLQJ�RQ�ZKHUH�WKH�ODVW�IHWFK�ZDV�SRVLWLRQHG�
8VHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�GHIDXOW�QRQ�VFUROODEOH�FXUVRU�
OCI_ATTR_ROW_COUNT ZLOO�DOZD\V�UHSUHVHQW�WKH�WRWDO�QXPEHU�RI�URZV
UHWULHYHG�ZLWK�WKH�ODVW�H[HFXWH�FDOO�
7KH�DWWULEXWH OCI_ATTR_ROWS_FETCHED UHSUHVHQWV�WKH�QXPEHU�RI�URZV
WKDW�ZHUH�VXFFHVVIXOO\�UHWULHYHG�ZLWK�WKH�ODVW�IHWFK�RU�H[HFXWH�FDOO��,W�ZRUNV�IRU�ERWK
VFUROODEOH�DQG�QRQ�VFUROODEOH�FXUVRUV�
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Error Messages
:KHQ�IHWFKLQJ�URZ�ZLWK�WKH�QHZ�OCIStmtFetch2()�VWDWHPHQW�DQ�2&,�HUURU
PD\�EH�UHWXUQHG�WKURXJK�WKH�HUURU�KDQGOH��7KH�DSSOLFDWLRQ�PXVW�PDNH�SURYLVLRQV
WR�SURFHVV�HUURU�PHVVDJHV�
:KHQHYHU�D�URZ�LV�IHWFKHG�ZKLFK�LV�RXWVLGH�WKH�UHVXOW�VHW�GHWHUPLQHG�ZKHQ�WKH
VWDWHPHQW�ZDV�H[HFXWHG��2&,B12B'$7$�LV�UHWXUQHG��+RZHYHU��WKH�VWDWHPHQW�LV
QRW�FDQFHOOHG�DQG�\RX�FDQ�LVVXH�DQRWKHU�IHWFK�FRPPDQG�ZLWKRXW�UH�H[HFXWLRQ�

SAMPLE OCI SCROLLABLE CURSOR APPLICATION
7KH�2&,�6FUROODEOH�&XUVRU�LV�LOOXVWUDWHG�ZLWK�D�VDPSOH�DSSOLFDWLRQ��$V�WKHUH�LV�QR
GLIIHUHQFH�LQ�WKH�2&,�VWDWHPHQWV�QHFHVVDU\�WR�FUHDWH�WKH�2&,�HQYLURQPHQW��ZH�ZLOO
QRW�LQFOXGH�WKHVH�2&,�VWDWHPHQWV�KHUH�IRU�EUHYLW\��7KH�FRPSOHWH�VRXUFH�FRGH�LV
LQFOXGHG�LQ�´$SSHQGL[�$µ�

Setting up the Database
7KH�GDWDEDVH�WDEOHV�QHHGHG�IRU�WKLV�VDPSOH�DSSOLFDWLRQ�DUH�FUHDWHG�XVLQJ�WKH
IROORZLQJ�64/�VWDWHPHQWV�

create or replace type empaddr as object (
       state char(2),
       zip   number);

create or replace type evarray is VARRAY(2) of number;

create table empo (empno number,
       ename char(5),
       addr  empaddr,
       ecoll evarray);

Preparing SQL Query
:H�ZLOO�LVVXH�WKH�IROORZLQJ�64/�TXHU\�DJDLQVW�WKH�WDEOH�´HPSRµ�

SELECT empno, ename, addr, ecoll FROM empo

OCI Statements for Scrollable Cursor
$�FXUVRU�LV�RSHQHG�LQ�VFUROODEOH�PRGH�E\�LVVXLQJ�OCIStmtExecute()�ZLWK�WKH
QHZ�OCI_STMT_SCROLLABLE_READONLY�SDUDPHWHU��7KH
OCIStmtFetch2()�FDOO�LV�WKHQ�XVHG�WR�QDYLJDWH�WKURXJK�WKH�UHVXOW�VHW��:H
DVVXPH�WKDW�WKH�WDEOH�FRQWDLQV����HPSOR\HH�UHFRUGV�

/* execute statement and retrieve result set */
/* svchp = service handle, stmthp = statement handle, errhp =
error handle */
OCIStmtExecute(svchp, stmthp, errhp, (ub4) 0, (ub4) 0, (CONST
OCISnapshot *) NULL, (OCISnapshot *) NULL,
OCI_STMT_SCROLLABLE_READONLY)

OCIStmtFetch2(stmthp, errhp, (ub4) 1, OCI_FETCH_LAST, (sb4) 0,
OCI_DEFAULT)

OCIAttrGet  (stmthp, OCI_HTYPE_STMT, (void *) &currentPosition,
(ub4 *) 0, OCI_ATTR_CURRENT_POSITION, errhp)
/* assume currentPosition = 30, i.e. there are at least 30 rows
in the result set */
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OCIStmtFetch2(stmthp, errhp, (ub4) 5, OCI_FETCH_FIRST, (sb4) 0,
OCI_DEFAULT)
/* fetches 5 rows from the 1st row, the current position now is
5 */

OCIStmtFetch2(stmthp, errhp, (ub4) 15, OCI_FETCH_RELATIVE,
(sb4) -2, OCI_DEFAULT)
/* fetches 15 rows from relative offset -2 with respect to the
current position 5, current position is now 12*/

OCIAttrGet  (stmthp, OCI_HTYPE_STMT, (void *) &currentPosition,
(ub4 *) 0, OCI_ATTR_CURRENT_POSITION, errhp)
/* current position = 12 */

OCIAttrGet (stmthp, OCI_HTYPE_STMT, (void *) &rowsFetched, (ub4
*) 0, OCI_ATTR_ROWS_FETCHED, errhp)
/* if the error handle returned end of fetch error, or
rowsFetched < 15 we know that we passed the end of the result
set */

… more fetch calls …

/* close or cancel the statement handle */
OCIHandleFree((dvoid *) envhp, OCI_HTYPE_ENV);

RECOMMENDATIONS FOR USING OCI SCROLLABLE CURSOR

Configuring the Client-Side Cache
7KH�H[LVWLQJ�2&,�SUH�IHWFKLQJ�DWWULEXWHV���OCI_ATTR_PREFETCH_ROWS�DQG
OCI_ATTR_PREFETCH_MEMORY�FDQ�EH�XVHG�WR�FRQWURO�WKH�VL]H�RI�WKH�FOLHQW�
FDFKH�IRU�ERWK�VFUROODEOH�DQG�QRQ�VFUROODEOH�UHVXOW�VHWV��6HH�DOVR�SDJH������LQ�WKH
2&,�3URJUDPPHU·V�*XLGH�5HOHDVH�������

7KHVH�DWWULEXWHV�FRQWURO�WKH�QXPEHU�RI�URZV�WKDW�DUH�SUH�IHWFKHG�LQWR�WKH�XVHU·V
EXIIHU�VR�WKDW�VXEVHTXHQW�IHWFK�RSHUDWLRQV�LQFXU�QR�RU�OHVV�URXQG�WULSV�WR�WKH
GDWDEDVH�VHUYHU��7KH�DWWULEXWH�LV�VHW�DIWHU�VWDWHPHQW�SUHSDUDWLRQ�ZLWK�WKH
OCIAttrGet()�FDOO�

Canceling a Scrollable Cursor Statement
,VVXLQJ�D�OCIStmtFetch2()FDOO�ZLWK�WKH�QURZV�SDUDPHWHU�VHW�WR���ZLOO�FDQFHO
WKH�VWDWHPHQW��WKDW�LV�LW�ZLOO�IUHH�DOO�UHVRXUFHV�RQ�WKH�VHUYHU��,I�\RX�ZDQW�WR�XVH�WKH
VFUROODEOH�FXUVRU�VWDWHPHQW�DJDLQ�WR�UHWULHYH�URZV�IURP�WKH�VDPH�UHVXOW�VHW��\RX
KDYH�WR�UH�H[HFXWH�WKH�VWDWHPHQW�KDQGOH�DJDLQ�ZLWK�WKH
OCIStmtExecute()FDOO��6HH�DOVR�SDJH������LQ�WKH�2&,�3URJUDPPHU·V�*XLGH
5HOHDVH�������

Releasing Scrollable Cursor Resources
6FUROODEOH�FXUVRUV�DUH�PRUH�UHVRXUFH�LQWHQVLYH�WKDQ�QRQ�VFUROODEOH�FXUVRUV�IRU�WKH
PLG�WLHU�DQG�WKH�GDWDEDVH�VHUYHU��+HQFH�LW�LV�DGYLVHG�WKDW�VWDWHPHQW�KDQGOHV�VKRXOG
QRW�EH�PDGH�DUELWUDULO\�VFUROODEOH��DQG�RQO\�ZKHQ�DSSOLFDEOH��7KH�QHZ�IHWFK
VWDWHPHQW�OCIStmtFetch2()�FDQ�DOZD\V�EH�XVHG�IRU�ERWK�VFUROODEOH�DQG�QRQ�
VFUROODEOH�FXUVRUV�
$�VFUROODEOH�FXUVRU�VWDWHPHQW�KDQGOH�LV�UHOHDVHG�DV�DQ\�RWKHU�2&,�KDQGOH�E\�XVLQJ
WKH�OCIHandleFree()�FDOO�
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Recommendations and Limitations
%RWK�WKH�FOLHQW�DQG�VHUYHU�VKRXOG�EH�RI�UHOHDVH�2UDFOH�L�IRU�VFUROODEOH�FXUVRUV�WR
ZRUN�
7KH�2UDFOH��L�VFUROODEOH�FXUVRU�LV�FXUUHQWO\�RQO\�H[SRVHG�YLD�WKH�2UDFOH�&DOO
,QWHUIDFH�DQG�LV�UHDG�RQO\�

UPDATING RECORDS RETRIEVED WITH OCI SCROLLABLE CURSOR

• 
7KH�URZV�LQ�D�UHVXOW�VHW�UHWULHYHG�WKURXJK�DQ�2&,�6FUROODEOH�&XUVRU�UHSUHVHQW�D
VQDSVKRW�YLHZ��'0/�RSHUDWLRQV�RQ�DQ\�URZ�RU�URZV�ZLWKLQ�WKLV�UHVXOW�VHW�DUH�QRW
VXSSRUWHG�
<RX�FDQ��KRZHYHU��LVVXH�'0/�RSHUDWLRQV�EDVHG�RQ�WKH�UHVXOW�VHW��)RU�H[DPSOH��LI
WKH�UHVXOW�UHSUHVHQW�V�HPSOR\HH�UHFRUGV��\RX�PD\�YHU�ZHOO�XSGDWH�DQ\�GHSHQGDQW
LQIRUPDWLRQ�EDVHG�RQ�WKLV�UHVXOW�VHW��,Q�WKH�FDVH�RI�WKH�HPSOR\HH�UHFRUG��WKLV�FRXOG
EH�WKH�DGGUHVV�LQIRUPDWLRQ�VWRUHG�LQ�D�VHSDUDWH�WDEOH�

,I�\RX�ZDQW�WR�LVVXH�D�'0/�RSHUDWLRQV�DJDLQVW�D�URZ�RU�URZV�ZLWKLQ�WKH�UHVXOW�VHW�
IROORZ�WKH�IROORZLQJ�JXLGHOLQHV�

• 'HFODUH�52:,'�YDULDEOH�V��ZLWK�OCIRowid�GHVFULSWRU
3UHSDUH�6FUROODEOH�&XUVRU�VWDWHPHQW�ZLWK�VWDWHPHQW�KDQGOH�scstmthp

• 6HW�SUH�IHWFKLQJ�RQ�IRU�6FUROODEOH�&XUVRU�VWDWHPHQW�scstmthp
• ([HFXWH�VWDWHPHQW�ZLWK�scstmthp�DQG�RSHQ�6FUROODEOH�&XUVRU
• 3HUIRUP�IHWFKHV�DV�UHTXLUHG�E\�WKH�DSSOLFDWLRQ
• 3UHSDUH�'0/�VWDWHPHQW�ZLWK�QHZ�VWDWHPHQW�KDQGOH�dmlstmthp
• 5HWULHYH�52:,'�IRU�URZV�V��LQ�WKH�UHVXOW�VHW

7KLV�FDQ�EH�GRQH�ZLWKRXW�DQRWKHU�URXQG�WULS�WR�WKH�VHUYHU�E\�SRVLWLRQLQJ�WKH
FXUVRU�WR�WKH�GHVLUHG�URZ�DQG�UHDGLQJ�WKH�OCI_ATTR_ROWID�DWWULEXWH�ZLWK
WKH�OCIGetAttr()

• %LQG�52:,'�LQSXW�YDULDEOH�V��IRU�'0/�VWDWHPHQW�dmlstmthp
([HFXWH�'0/�VWDWHPHQW�dmlstmthp
5HIUHVK�UHVXOW�VHW�WR�UHIOHFW�FKDQJHV�E\�H[HFXWLQJ�scstmthp�DJDLQ
$IWHU�HDFK�'0/�RSHUDWLRQ�DJDLQVW�WKH�UHVXOW�VHW��\RX�VKRXOG�UHIUHVK�WKH�UHVXOW
VHW�E\�UH�H[HFXWLQJ�WKH�VFUROODEOH�FXUVRU�VWDWHPHQW�

CONCLUSION
7KH�2UDFOH�&DOO�,QWHUIDFH�5HOHDVH��L�VXSSRUWV�D�VFUROODEOH�FXUVRU�IRU�QDYLJDWLQJ�LQ�D
UHVXOW�VHW�ERWK�LQ�IRUZDUG�DQG�EDFNZDUG�RULHQWDWLRQ��7KH�FXUVRU�FDQ�EH�SRVLWLRQHG
E\�XVLQJ�HLWKHU�DEVROXWH�URZ�QXPEHU�LQ�WKH�UHVXOW�VHW��RU�D�UHODWLYH�RIIVHW�IURP�WKH
FXUUHQW�SRVLWLRQ�LQ�WKH�UHVXOW�VHW�

7KH�TXHU\�PXVW�EH�H[HFXWHG�ZLWK�WKH�QHZ
OCI_STMT_SCROLLABLE_READONLY DWWULEXWH��8VH�WKH�QHZ
OCIStmtFetch2()WR�IHWFK�URZV�WKURXJK�D�VFUROODEOH�FXUVRU��7KLV�VWDWHPHQW
DOVR�ZRUNV�IRU�D�QRQ�VFUROODEOH�IRUZDUG�FXUVRU��WKH�SUHYLRXV�OCIStmtFetch
()�LV�VXSSRUWHG�IRU�EDFNZDUGV�FRPSDWLELOLW\�
2&,�6FUROODEOH�&XUVRU�SURYLGHV�D�XQLIRUP�DQG�WUDQVSDUHQW�LQWHUIDFH�DQG�UHOLHYHV
WKH�DSSOLFDWLRQ�IURP�PDQDJLQJ�EXIIHUV��PHPRU\�DQG�KRXVHNHHSLQJ��7KH�SUH�
IHWFKLQJ�DQG�FRPSUHVVLRQ�FDSDELOLWLHV�RI�WKH�2&,�LQWHUIDFH�KHOS�UHGXFH�VHUYHU
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URXQG�WULSV�DQG�LQFUHDVH�SHUIRUPDQFH��'LVNHG�EDFNHG�EXIIHULQJ�RI�WKH�UHVXOW�VHW�RQ
WKH�VHUYHU�DOORZV�WR�VFDOH�DFFRUGLQJ�WR�WKH�DSSOLFDWLRQ�QHHGV�

)RU�PRUH�LQIRUPDWLRQ�RQ�VFUROODEOH�FXUVRUV�RU�2&,��UHIHU�´2UDFOH�&DOO�,QWHUIDFH��
3URJUDPPHUV�*XLGH��5HOHDVH������µ
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APPENDIX A

7KH�IROORZLQJ�VRXUFH�SURJUDP�GHPRQVWUDWHV�WKH�XVH�RI�DQ�2&,�6FUROODEOH�&XUVRU��)RU�WKH
SXUSRVH�RI�WKLV�GHPRQVWUDWLRQ�ZH�DVVXPH�D�WRWDO�RI����HPSOR\HH�UHFRUGV�

/* Copyright (c) 2001, Oracle Corporation.  All rights
reserved.

   NAME
     cdemosc.c - OCI demo program for scrollable cursor.

   DESCRIPTION
     An example program which reads employee records from table
empo.

     SQL> describe empo;
     Name                      Null?    Type
     ------------------------- -------- ---------------
     EMPNO                              NUMBER
     ENAME                              CHAR(5)
     ADDR                               EMPADDR
     ECOLL                              EVARRAY

     SQL> describe empaddr;
     Name                      Null?    Type
     ------------------------- -------- ---------------
     STATE                              CHAR(2)
     ZIP                                NUMBER

   EXPORT FUNCTION(S)
     <external functions defined for use outside package - one-
line descriptions>

   INTERNAL FUNCTION(S)
     <other external functions defined - one-line descriptions>

   STATIC FUNCTION(S)
     <static functions defined - one-line descriptions>

   NOTES
     Dependent Files:
       cdemosc.sql  - SQL script to be run before execution.
       Modify the OCIServerAttach call to the use the
appropriate
       service instead of "prodinst1"

*/

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#ifndef OCI_ORACLE
#include <oci.h>
#endif

typedef struct address
{
  OCIString * state ;
  OCINumber zip;
} address ;

typedef struct null_address
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{
  sb2 null_state ;
  sb2 null_zip;
} null_address ;

/*-------------------------------------------------------------
---------
PRIVATE TYPES AND CONSTANTS
  -------------------------------------------------------------
-------*/

#define MAXROWS 3
#define MAX_ENAMELEN 20

static text *username = (text *) "scott";
static text *password = (text *) "tiger";

/* Define SQL statement to be used in program. */
static text *selemp = (text *)"SELECT empno, ename, addr, ecoll
FROM empo";

/* Define static variables and OCI handles     */
static sword  empno[MAXROWS] ;
static text  empname[MAXROWS][MAX_ENAMELEN];
static address *empaddr [MAXROWS] ;
static null_address *indaddr [MAXROWS] ;
static ub4  rc[MAXROWS] ;
static sword  status;
static OCIColl *evarray[MAXROWS] ;

static OCIEnv *envhp;
static OCIError *errhp;
static OCISvcCtx *svchp;
static OCIStmt *stmthp;

/*-------------------------------------------------------------
---------
STATIC FUNCTION DECLARATIONS
  -------------------------------------------------------------
-------*/

static void checkerr(/*_ OCIError *errhp, sword status _*/);
static void checkprint(/*_ OCIError *errhp, sword status, ub4
nrows _*/);
static void cleanup(/*_ void _*/);
static void myprint (/*_ ub4 _*/);
int main(/*_ int argc, char *argv[] _*/);

/* Begin main program */
int main(argc, argv)
int argc;
char *argv[];
{

  OCISession *authp = (OCISession *) 0; /* Authentication
Handle */
  OCIServer  *srvhp; /* Server Handle */
  OCISvcCtx  *svchp; /* Service Context
Handle */
  OCIType    *addr_tdo1;  /* Bind output variable 1 */
  OCIType    *addr_tdo2;  /* Bind output variable 2 */
  ub4   empaddrsz;  /* Save size of EMPADDR
structure */
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  ub4   prefetch = 5; /* set number of prefetched
rows  */
  int   num; /* save number of rows
*/
  OCIDefine  *defn1p = (OCIDefine *) 0; /* Define input
variable 1 */
  OCIDefine  *defn2p = (OCIDefine *) 0; /* Define input
variable 2 */
  OCIDefine  *defn3p = (OCIDefine *) 0; /* Define input
variable 3 */
  OCIDefine  *defn4p = (OCIDefine *) 0; /* Define input
variable 4 */
  OCIDefine  *defn5p = (OCIDefine *) 0; /* Define input
variable 5 */

  /* Initialize OCI session and set mode */
  (void) OCIInitialize((ub4) OCI_DEFAULT | OCI_OBJECT, (dvoid
*)0,
                       (dvoid * (*)(dvoid *, size_t)) 0,
                       (dvoid * (*)(dvoid *, dvoid *,
size_t))0,
                       (void (*)(dvoid *, dvoid *)) 0 );

  (void) OCIEnvInit( (OCIEnv **) &envhp, OCI_DEFAULT, (size_t)
0,
                     (dvoid **) 0 );

  /* allocate error handle for this environment */
  (void) OCIHandleAlloc( (dvoid *) envhp, (dvoid **) &errhp,
OCI_HTYPE_ERROR,
                   (size_t) 0, (dvoid **) 0);

  /* create server context */
  (void) OCIHandleAlloc( (dvoid *) envhp, (dvoid **) &srvhp,
OCI_HTYPE_SERVER,
(size_t) 0, (dvoid **) 0);

  (void) OCIHandleAlloc( (dvoid *) envhp, (dvoid **) &svchp,
OCI_HTYPE_SVCCTX,
(size_t) 0, (dvoid **) 0);

  checkerr(errhp, OCIServerAttach( srvhp, errhp, (text
*)"prodinst1",
(sb4) strlen("prodinst1"), 0));

  /* set attribute server context in the service context */
  (void) OCIAttrSet( (dvoid *) svchp, OCI_HTYPE_SVCCTX, (dvoid
*)srvhp,
(ub4) 0, OCI_ATTR_SERVER, (OCIError *) errhp);

  /* allocate session handle and establish connection */
  (void) OCIHandleAlloc((dvoid *) envhp, (dvoid **)&authp,
(ub4) OCI_HTYPE_SESSION, (size_t) 0, (dvoid **) 0);

  (void) OCIAttrSet((dvoid *) authp, (ub4) OCI_HTYPE_SESSION,
(dvoid *) username, (ub4) strlen((char *)username),
(ub4) OCI_ATTR_USERNAME, errhp);

  (void) OCIAttrSet((dvoid *) authp, (ub4) OCI_HTYPE_SESSION,
(dvoid *) password, (ub4) strlen((char *)password),
(ub4) OCI_ATTR_PASSWORD, errhp);

  checkerr(errhp, OCISessionBegin ( svchp,  errhp, authp,
OCI_CRED_RDBMS,
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(ub4) OCI_DEFAULT));

  (void) OCIAttrSet((dvoid *) svchp, (ub4) OCI_HTYPE_SVCCTX,
(dvoid *) authp, (ub4) 0,
(ub4) OCI_ATTR_SESSION, errhp);

  /* allocate statement handle for scrollable cursor */
  checkerr(errhp, OCIHandleAlloc((dvoid *) envhp, (dvoid **)
&stmthp,
OCI_HTYPE_STMT, (size_t) 0, (dvoid **) 0));

  checkerr(errhp, OCIStmtPrepare(stmthp, errhp, selemp,
(ub4) strlen((char *) selemp),
(ub4) OCI_NTV_SYNTAX, (ub4) OCI_DEFAULT));

/* set prefetch size for cursor statement handle */
  (void) OCIAttrSet((dvoid *) stmthp, (ub4) OCI_HTYPE_STMT,
(dvoid *) &prefetch, 0,
(ub4) OCI_ATTR_PREFETCH_ROWS, errhp);

  /* bind the input variables */
  checkerr(errhp, OCIDefineByPos(stmthp, &defn1p, errhp, 1,
(dvoid *) empno,

(sword) sizeof(sword), SQLT_INT,
(dvoid *) 0,

(ub2 *)0, (ub2 *)0, OCI_DEFAULT));

  checkerr(errhp, OCIDefineByPos(stmthp, &defn2p, errhp, 2,
(dvoid **) empname,(sword) MAX_ENAMELEN, SQLT_STR, (dvoid *)
0,(ub2 *)0,(ub2 *)0, OCI_DEFAULT));

  checkerr(errhp, OCITypeByName(envhp, errhp, svchp, (const
text *) 0,

(ub4) 0, (const text *) "EMPADDR",
(ub4) strlen((const char *)

"EMPADDR"),
(CONST text *) 0, (ub4) 0,

OCI_DURATION_SESSION,  OCI_TYPEGET_ALL,
&addr_tdo1));

  checkerr(errhp, OCIDefineByPos(stmthp, &defn3p, errhp, 3,
(dvoid *) 0,

(sword) 0, SQLT_NTY, (dvoid *) 0,
(ub2 *)0,
(ub2 *)0, OCI_DEFAULT));

  checkerr(errhp, OCIDefineObject(defn3p, errhp, addr_tdo1,
(dvoid **) empaddr, (ub4 *) &empaddrsz,
(dvoid **) indaddr, (ub4 *) rc));

  checkerr(errhp, OCITypeByName(envhp, errhp, svchp, (const
text *) 0,

(ub4) 0, (const text *) "EVARRAY",
(ub4) strlen((const char *)

"EVARRAY"),
(CONST text *) 0, (ub4) 0,

OCI_DURATION_SESSION,  OCI_TYPEGET_ALL,
&addr_tdo2));

  checkerr(errhp, OCIDefineByPos(stmthp, &defn4p, errhp, 4,
(dvoid *) 0,

(sword) 0, SQLT_NTY, (dvoid *) 0,
(ub2 *)0,

(ub2 *)0, OCI_DEFAULT));
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  checkerr(errhp, OCIDefineObject(defn4p, errhp, addr_tdo2,
(dvoid **) evarray, (ub4 *) 0,
(dvoid **) 0, (ub4 *) 0));

  /**** SCROLLABLE RESULT SET *****/

  /* open scrollable cursor and retrieve the employee records
*/
  checkprint(errhp, OCIStmtExecute(svchp, stmthp, errhp, (ub4)
0, (ub4) 0,

(CONST OCISnapshot *) NULL,
(OCISnapshot *) NULL,
OCI_STMT_SCROLLABLE_READONLY ),0);
  /******** Current Position, Row Count = 0, 0 ********/

  checkprint(errhp, OCIStmtFetch2(stmthp, errhp, (ub4) 3,
OCI_FETCH_ABSOLUTE, (sb4) 6,

OCI_DEFAULT),3);
  /******** Current Position, Row Count = 8, 8 ********/

  checkprint(errhp, OCIStmtFetch2(stmthp, errhp, (ub4) 3,
OCI_FETCH_RELATIVE, (sb4) -2,

OCI_DEFAULT),3);
  /******** Current Position, Row Count = 8, 8 ********/

  checkprint(errhp, OCIStmtFetch2(stmthp, errhp, (ub4) 2,
OCI_FETCH_ABSOLUTE, (sb4) 9,

OCI_DEFAULT),2);
  /******** Current Position, Row Count = 10, 10 ********/

  checkprint(errhp, OCIStmtFetch2(stmthp, errhp, (ub4) 1,
OCI_FETCH_LAST, (sb4) 0,

OCI_DEFAULT),1);
  /******** Current Position, Row Count = 14, 14 ********/

  checkprint(errhp, OCIStmtFetch2(stmthp, errhp, (ub4) 1,
OCI_FETCH_FIRST, (sb4) 0,

OCI_DEFAULT),1);
  /******** Current Position, Row Count = 1, 14 ********/

  checkprint(errhp, OCIStmtFetch2(stmthp, errhp, (ub4) 1,
OCI_FETCH_LAST, (sb4) 0,

OCI_DEFAULT),1);
  /******** Current Position, Row Count = 14, 14 ********/

  checkprint(errhp, OCIStmtFetch2(stmthp, errhp, (ub4) 1,
OCI_FETCH_FIRST, (sb4) 0,

OCI_DEFAULT),1);
  /******** Current Position, Row Count = 1, 14 ********/

  checkprint(errhp, OCIStmtFetch2(stmthp, errhp, (ub4) 1,
OCI_FETCH_ABSOLUTE, (sb4) 15, OCI_DEFAULT),1);
  /******** Error - OCI_NODATA *************************/

  checkprint(errhp, OCIStmtFetch2(stmthp, errhp, (ub4) 2,
OCI_FETCH_NEXT, (sb4) 0,

OCI_DEFAULT),2);
  /******** Current Position, Row Count = 2, 14 ********/

  checkprint(errhp, OCIStmtFetch2(stmthp, errhp, (ub4) 1,
OCI_FETCH_PRIOR, (sb4) 0,

OCI_DEFAULT),1);
  /******* Error - OCI_NODATA *************************/
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  checkprint(errhp, OCIStmtFetch2(stmthp, errhp, (ub4) 3,
OCI_FETCH_RELATIVE, (sb4) -8,

OCI_DEFAULT),3);
  /******** Current Position, Row Count = 4, 14 ********/

  checkprint(errhp, OCIStmtFetch2(stmthp, errhp, (ub4) 2,
OCI_FETCH_NEXT, (sb4) 0,

OCI_DEFAULT),2);
  /******** Current Position, Row Count = 1, 14 ********/

  checkprint(errhp, OCIStmtFetch2(stmthp, errhp, (ub4) 1,
OCI_FETCH_FIRST, (sb4) 0,

OCI_DEFAULT),1);
  /******** Current Position, Row Count = 0, 14 ********/

  /* cancel the statement handle ... */
  checkprint(errhp, OCIStmtFetch2(stmthp, errhp, (ub4) 0,

OCI_FETCH_NEXT, (sb4) 0,
OCI_DEFAULT),0);
  /******** Current Position, Row Count = 0, 14 ********/

  /* ... and free resources on client and server */
  cleanup() ;

  /* ... return to caller with exit code */
  return 1;
}

/* SUPPORTING ROUTINES FOR DEMO PROGRAM */

/*check fetch status and print rows upon success*/
void checkprint(errhp, status,nrows)
OCIError *errhp;
sword status;
ub4 nrows;
{
  checkerr(errhp,status);
  if (status != OCI_ERROR && status != OCI_NO_DATA)
    myprint(nrows);
}

/*check status and print error information */
void checkerr(errhp, status)
OCIError *errhp;
sword status;
{
  text errbuf[512];
  sb4 errcode = 0;

  switch (status)
  {
  case OCI_SUCCESS:
    break;
  case OCI_SUCCESS_WITH_INFO:
    (void) printf("Error - OCI_SUCCESS_WITH_INFO\n");
    break;
  case OCI_NEED_DATA:
    (void) printf("Error - OCI_NEED_DATA\n");
    break;
  case OCI_NO_DATA:
    (void) printf("Error - OCI_NODATA\n");
    break;
  case OCI_ERROR:
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    (void) OCIErrorGet((dvoid *)errhp, (ub4) 1, (text *) NULL,
&errcode,
                        errbuf, (ub4) sizeof(errbuf),
OCI_HTYPE_ERROR);
    (void) printf("Error - %.*s\n", 512, errbuf);
    break;
  case OCI_INVALID_HANDLE:
    (void) printf("Error - OCI_INVALID_HANDLE\n");
    break;
  case OCI_STILL_EXECUTING:
    (void) printf("Error - OCI_STILL_EXECUTE\n");
    break;
  case OCI_CONTINUE:
    (void) printf("Error - OCI_CONTINUE\n");
    break;
  default:
    break;
  }
}

/*
 *  Exit program with an exit code.
 */
void cleanup()
{
  if (envhp)
    (void) OCIHandleFree((dvoid *) envhp, OCI_HTYPE_ENV);
  return;
}

/*void myfflush()
{
  eb1 buf[50];

  fgets((char *) buf, 50, stdin);
}*/

/*print rows*/
void myprint (ub4 nrows)
{
  int i, j, num, cp, rc, amount ;
  sb4 colsz;
  void * elem ;
  ub4 sz = sizeof(cp) ;
  boolean exist = FALSE;

  checkerr(errhp, OCIAttrGet((CONST void *) stmthp,
OCI_HTYPE_STMT,
                             (void *) & cp, (ub4 *)  & sz,
                             OCI_ATTR_CURRENT_POSITION,
errhp));
  checkerr(errhp, OCIAttrGet((CONST void *) stmthp,
OCI_HTYPE_STMT,
                             (void *) & rc, (ub4 *)  & sz,
                             OCI_ATTR_ROW_COUNT, errhp));
  printf("******** Current position, Row Count = %d, %d
******** \n", cp, rc);

  for (i =0 ; i < nrows ; i++ )
  {
    OCINumberToInt(errhp, & empaddr[i]->zip, sizeof(num),
                   OCI_NUMBER_SIGNED, (void *) & num);
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    printf("\n %d %s %s %d ", empno[i], empname[i],
            OCIStringPtr(envhp, empaddr[i]->state), num);

    colsz = OCICollMax (envhp, (OCIColl *)  evarray[i]) ;
    for (j = 0; j < colsz ; j++)
      {
        OCICollGetElem (envhp, errhp, (OCIColl *) evarray[i],
j, & exist,
                        (void **) & elem, (void **) 0);
        if (!exist)
          printf(" *** error - coll, row %d col-elem %d ", i,
j);
        else {
          checkerr(errhp, OCINumberToInt(errhp, (OCINumber *)
elem,
                            sizeof(int), OCI_NUMBER_SIGNED, &
num));
          printf("%d ", num);
        }
      }
      printf ("\n");
  }
}

/* end of file cdemosc.c */

/*

  Copyright (c) Oracle Corporation 2001. All Rights Reserved.

    NAME
      cdemosc.sql - Demo program for scrollable cursor.

    DESCRIPTION
      SQL script to prepare table empo and data in the table.

    NOTES
      Neet to run before cdemosc.

*/

connect scott/tiger;
SET FEEDBACK 1
SET NUMWIDTH 10
SET LINESIZE 80
SET TRIMSPOOL ON
SET TAB OFF
SET PAGESIZE 100
SET ECHO ON

drop table empo
/
drop type evarray
/
drop type empaddr
/

create or replace type empaddr as object (
       state char(2) ,
       zip number )
/
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create or replace type evarray is VARRAY(2) of number
/

create table empo (empno number,
       ename char(5),
       addr empaddr,
       ecoll evarray)
/

insert into empo values (1, ’abc1’, empaddr(’ca’, 94061),
evarray(13,145))
/
insert into empo values (2, ’abc2’, empaddr(’ca’, 94062),
evarray(23,245))
/
insert into empo values (3, ’abc3’, empaddr(’ca’, 94063),
evarray(33,345))
/
insert into empo values (4, ’abc4’, empaddr(’ca’, 94064),
evarray(43,445))
/
insert into empo values (5, ’abc5’, empaddr(’ca’, 94065),
evarray(53,545))
/
insert into empo values (6, ’abc6’, empaddr(’ca’, 94066),
evarray(63,645))
/
insert into empo values (7, ’abc7’, empaddr(’ca’, 94067),
evarray(73,745))
/
insert into empo values (8, ’abc8’, empaddr(’ca’, 94068),
evarray(83,85))
/
insert into empo values (9, ’abc9’, empaddr(’ca’, 94069),
evarray(93,95))
/
insert into empo values (10, ’abc10’, empaddr(’ca’, 94060),
evarray(103,1045))
/
insert into empo values (11, ’abc11’, empaddr(’ca’, 94070),
evarray(113,1045))
/
insert into empo values (12, ’abc12’, empaddr(’ca’, 94071),
evarray(123,1045))
/
insert into empo values (13, ’abc13’, empaddr(’ca’, 94072),
evarray(133,1045))
/
insert into empo values (14, ’abc14’, empaddr(’ca’, 94073),
evarray(143,1045))
/
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