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%RRVW�64/�3HUIRUPDQFH�ZLWK�FXUVRUBVKDULQJ

EXECUTIVE OVERVIEW

7KLV�SDSHU�GHVFULEHV�HQKDQFHPHQWV�WR�WKH�FXUVRU�VKDULQJ�LQIUDVWUXFWXUH��DGGHG�LQ
2UDFOH�L�5HOHDVH����DQG�2UDFOH�L��7KHVH�HQKDQFHPHQWV�DUH�FRQWUROOHG�E\�D�QHZ
SDUDPHWHU�FXUVRUBVKDULQJ�

7KH�JRDO�RI�FXUVRUBVKDULQJ�LV�WR�LPSURYH�VHUYHU�SHUIRUPDQFH�IRU�DSSOLFDWLRQV
WKDW�GRQ·W�XVH�ELQG�YDULDEOHV�HYHU\ZKHUH�

NEED FOR CURSOR_SHARING

7KLV�VHFWLRQ�H[SODLQV�ZK\�DSSOLFDWLRQV�QRW�XVLQJ�ELQG�YDULDEOHV�UXQ�LQWR
SHUIRUPDQFH�SUREOHPV�

Applications execute similar SQL statements repeatedly

$SSOLFDWLRQV�WKDW�XVH�DQ�2UDFOH�GDWDEDVH�WR�PDQDJH�WKHLU�GDWD�PXVW�DFFHVV�PRGLI\
LW�XVLQJ�64/�VWDWHPHQWV��7KHVH�64/�VWDWHPHQWV�DUH�HLWKHU�GLUHFWO\�LVVXHG�E\�DQ
DSSOLFDWLRQ�WKURXJK�2&,��2&&,��-'%&��3/�64/�HWF���RU�LQGLUHFWO\�LVVXHG�WKURXJK
RWKHU�XWLOLWLHV�RU�OLEUDULHV��H�J��GEPVBVTO��

$Q�DSSOLFDWLRQ�W\SLFDOO\�SURYLGHV�D�IL[HG�FROOHFWLRQ�RI�IXQFWLRQV�WR�WKH�HQG�XVHU
GHSHQGLQJ�RQ�WKH�W\SH�RI�DSSOLFDWLRQ��H�J��DQ�+5�DSSOLFDWLRQ�PLJKW�SURYLGH
IXQFWLRQDOLW\�OLNH�DGGLQJ�D�QHZ�HPSOR\HH��PRGLI\LQJ�SHUVRQDO�LQIRUPDWLRQ�DERXW�DQ
HPSOR\HH��HWF��(YHU\�VXFK�IXQFWLRQDOLW\�HYHQWXDOO\�DFFHVVHV�DQG�RU�PRGLILHV�GDWD
XVLQJ�64/��6LQFH�DSSOLFDWLRQV�UHSHDWHGO\�H[HFXWH�VXFK�IXQFWLRQDOLW\��DQ
DSSOLFDWLRQ·V�LQWHUDFWLRQ�ZLWK�DQ�2UDFOH�GDWDEDVH�FRQVLVWV�RI�UHSHDWHG�H[HFXWLRQ�RI
VLPLODU�64/�VWDWHPHQWV�

Steps involved in executing SQL

7R�H[HFXWH�D�64/�VWDWHPHQW��D�FOLHQW�SURJUDP�FDQ�JR�WKURXJK�D�IHZ�GLIIHUHQW
LQWHUIDFHV��)RU�H[DPSOH��WKURXJK�2&,�D�FOLHQW�FUHDWHV�D�VWDWHPHQW�KDQGOH��WKHQ
SUHSDUHV�WKH�VWDWHPHQW��ELQGV��GHILQHV��DQG�H[HFXWHV�WKH�VWDWHPHQW�KDQGOH��2U��D
64/�VWDWHPHQW�FDQ�EH�H[HFXWHG�WKURXJK�D�3/�64/�SURFHGXUH�E\�GLUHFWO\
HPEHGGLQJ�LW�LQ�WKH�SURFHGXUH�WH[W�

5HJDUGOHVV�RI�WKH�FOLHQW�LQWHUIDFH��DQ�2UDFOH�GDWDEDVH�DOZD\V�JRHV�WKURXJK�VRPH
IL[HG�VWHSV��E\�GHIDXOW��
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��� RSHQ�D�XVHU�FXUVRU���$�XVHU�FXUVRU�LV�D�KDQGOH�WR�DOO�RWKHU�XVHU�VWDWH
DVVRFLDWHG�ZLWK�DQ\�64/�VWDWHPHQW�OLNH�H[HFXWLRQ�PHPRU\��UHIHUHQFH�WR�WKH
VKDUHG�FXUVRU��FXUUHQW�VWDWH�RI�WKH�XVHU�FXUVRU��HWF�

��� SDUVH�D�64/�VWDWHPHQW�LQWR�WKH�RSHQ�XVHU�FXUVRU���'RLQJ�WKLV�DVVRFLDWHV�WKH
64/�VWDWHPHQW�ZLWK�WKH�XVHU�FXUVRU��LW�DOVR�FUHDWHV�D�VKDUHG�FXUVRU��ZKLFK
FRUUHVSRQGV�WR�WKH�SDUVHG�IRUP�RI�WKH�64/�VWDWHPHQW��7KH�VKDUHG�FXUVRU
PD\�DOVR�EH�W\SHFKHFNHG�DQG�RSWLPL]HG�DV�D�SDUW�RI�WKH�SDUVH��LQ�VRPH�FDVHV�
7KH�SURFHVV�RI�SDUVLQJ��W\SHFKHFNLQJ�DQG�RSWLPL]LQJ�D�64/�VWDWHPHQW�LV
W\SLFDOO\�YHU\�UHVRXUFH�LQWHQVLYH�LQ�WHUPV�RI�&38��PHPRU\�DQG�ODWFK
FRQWHQWLRQ�

��� ELQG�YDULDEOHV��LI�QHFHVVDU\���7KLV�SURYLGHV�2UDFOH�ZLWK�WKH�QHFHVVDU\
LQIRUPDWLRQ�DERXW�WKH�W\SH��VL]H��YDOXH��HWF��RI�WKH�ELQG�YDULDEOHV�LQ�WKH
VWDWHPHQW�

��� W\SHFKHFN�DQG�RSWLPL]H�WKH�VKDUHG�FXUVRU��LI�QRW�DOUHDG\�GRQH

��� H[HFXWH�WKH�XVHU�FXUVRU���7KLV�VWHS�GRHV�WKH�DFWXDO�ZRUN�RI�H[HFXWLQJ�WKH
VWDWHPHQW��DQG�ZLOO�XVH�XS�&38�DQG�VHVVLRQ�PHPRU\�GHSHQGLQJ�RQ�WKH
FRPSOH[LW\�RI�WKH�VWDWHPHQW�

1RWH�WKDW�SDUVH��W\SHFKHFN�DQG�RSWLPL]DWLRQ��FROOHFWLYHO\�FDOOHG�FRPSLODWLRQ�LQ�WKLV
GRFXPHQW��FRPSULVH�WKH�EXON�RI�WKH�RYHUKHDG�LQ�H[HFXWLQJ�D�64/�VWDWHPHQW��DQG
FDQ�OLPLW�FDSDFLW\�DQG�VFDODELOLW\�RI�WKH�GDWDEDVH�

Shared cursors

*LYHQ�WKDW�D�W\SLFDO�DSSOLFDWLRQ�UHSHDWHGO\�H[HFXWHV�VLPLODU�VWDWHPHQWV��D�ORW�RI
RSWLPL]DWLRQV�LQ�WKH�2UDFOH�GDWDEDVH�IRU�64/�SURFHVVLQJ�WDUJHW�UHSHDWHG
H[HFXWLRQV��7KH�PRVW�LPSRUWDQW�RSWLPL]DWLRQ�LV�VKDUHG�FXUVRUV��ZKLFK�WULHV�WR
UHPRYH�WKH�RYHUKHDG�RI�FRPSLODWLRQ�IRU�DQ�DYHUDJH�H[HFXWLRQ��E\�VKDULQJ�WKH�UHVXOW
RI�FRPSLODWLRQ�EHWZHHQ�GLIIHUHQW�H[HFXWLRQV�RI�WKH�VDPH�VWDWHPHQW��HLWKHU
KDSSHQLQJ�FRQFXUUHQWO\��RU�DW�YHU\�GLIIHUHQW�WLPHV���7KH�SLFWXUH�EHORZ�LOOXVWUDWHV
KRZ�WKLV�LV�GRQH�

User Session 1

Private
execution

state

User Session 2

Private
execution

state

Shared Cursor



%RRVW�64/�3HUIRUPDQFH�ZLWK�FXUVRUBVKDULQJ���������3DJH��

7R�HQDEOH�VKDULQJ�FXUVRUV��2UDFOH�VSOLWV�XS�WKH�VWDWHPHQW�H[HFXWLRQ�VWDWH�LQWR�D
VKDUHG�FXUVRU��DQG�D�SHU�H[HFXWLRQ�LQVWDQWLDWLRQ��7KH�VKDUHG�FXUVRU�LV�WKH�UHVXOW�RI
FRPSLODWLRQ�DQG�FRQWDLQV�WKH�H[HFXWLRQ�SODQ��LW�LV�FDFKHG�LQ�WKH�VKDUHG�SRRO��(DFK
VHVVLRQ�H[HFXWLQJ�WKH�VWDWHPHQW�KDV�LWV�SULYDWH�FRS\�RI�SHU�H[HFXWLRQ�VWDWH�OLNH�WKH
XVHU�FXUVRU��YDOXHV�RI�UXQWLPH�YDULDEOHV��HWF�

,Q�WKH�SDUVH�VWHS��VWHS���PHQWLRQHG�HDUOLHU���2UDFOH�ILUVW�VHDUFKHV�IRU�DQ�H[LVWLQJ
VKDUHG�FXUVRU�WKDW�FDQ�EH�VKDUHG�E\�WKH�XVHU�VHVVLRQ��2UDFOH�EUHDNV�GRZQ�WKLV
VHDUFK�LQWR�WZR�VWHSV��LQGH[LQJ�EDVHG�RQ�WKH�64/�WH[W�WR�ILQG�FXUVRUV�EXLOW�IRU�WKH
VDPH�64/�WH[W��DQG�VHOHFWLQJ�WKH�ULJKW�FXUVRU�EDVHG�RQ�RWKHU�FULWHULD�OLNH�RSWLPL]HU
PRGHV��EDVH�REMHFWV�DFFHVVHG��HWF��,I�D�VKDUDEOH�FXUVRU�LV�IRXQG�WKHQ�QR
FRPSLODWLRQ�QHHGV�WR�KDSSHQ��DQG�WKH�SURFHVV�LV�FDOOHG�D�VRIW�SDUVH��(OVH��D�QHZ
VKDUHG�FXUVRU�LV�EXLOW�E\�FRPSLOLQJ�WKH�64/�VWDWHPHQW��DQG�WKH�SURFHVV�LV�FDOOHG�D
KDUG�SDUVH�

:KHQ�PRVW�RI�WKH�VWDWHPHQWV�LVVXHG�E\�DQ�DSSOLFDWLRQ�FDQ�VKDUH�WKH�VDPH�VHW�RI
FXUVRUV��PRVW�RI�WKH�SDUVHV�EHFRPH�VRIW�SDUVHV��DQG�LPSURYH�WKH�GDWDEDVH�VHUYHU
FDSDFLW\�WKURXJKSXW��E\�UHGXFLQJ�PHPRU\�DQG�&38�XVDJH���UHVSRQVH�WLPH��E\
UHGXFLQJ�WKH�WLPH�WDNHQ�E\�WKH�SDUVH�SKDVH���DQG�VFDODELOLW\��E\�UHGXFLQJ�ODWFK
FRQWHQWLRQ��

Why cursors are not shared

$VVXPLQJ�WKDW�RWKHU�IDFWRUV�OLNH�FRQILJXUDEOH�LQVWDQFH�VHVVLRQ�WUDQVDFWLRQ�OHYHO
SDUDPHWHUV�DUH�WKH�VDPH��FXUVRUV�IRU�WZR�VWDWHPHQWV�6��DQG�6��FDQ�WKHRUHWLFDOO\�EH
VKDUHG�LI�WKH\�SHUIRUP�WKH�VDPH�RSHUDWLRQV�RQ�WKH�VDPH�XQGHUO\LQJ�VHW�RI
URZV�REMHFWV��XVLQJ�WKH�VDPH�SODQ��7KLV�FDQ�EH�YHU\�KDUG�DQG�FRPSXWDWLRQ
LQWHQVLYH�WR�ILJXUH�RXW��SRWHQWLDOO\�GHVWUR\LQJ�WKH�EHQHILWV�RI�VKDULQJ�FXUVRUV�LQ�WKH
ILUVW�SODFH��+HQFH��2UDFOH·V�FXUVRU�VKDULQJ�FULWHULD�GRQ·W�VKDUH�FXUVRUV�LQ�DOO�WKH
SRVVLEOH�VFHQDULRV��EXW�WKH\�DUH�GHVLJQHG�WR�EH�HIILFLHQW��ZLWKRXW�ORVLQJ�RXW�RQ
PRVW�RI�WKH�FRPPRQ�FDVHV��8QWLO��L�5HOHDVH����WZR�VWDWHPHQWV�6��DQG�6��FRXOG
VKDUH�WKH�VDPH�FXUVRU�LI�ERWK�6��DQG�6��ZHUH�WH[WXDOO\�LGHQWLFDO��DQG�D�IHZ�RWKHU
FRQGLWLRQV�ZHUH�PHW��DQ\�REMHFW�QDPHV�LQ�WKH�VWDWHPHQWV�WUDQVODWH�WR�WKH�VDPH�EDVH
REMHFWV��RSWLPL]HU�PRGHV�IRU�WKH�VHVVLRQV�LVVXLQJ�WKH�VWDWHPHQWV�PDWFK��HWF��

7KLV�FDXVHV�D�FXUVRU�VKDULQJ�SUREOHP�ZKHQ�DSSOLFDWLRQV�XVH�OLWHUDOV�LQVWHDG�RI�ELQG
YDULDEOHV�LQ�VWDWHPHQWV��6XFK�DSSOLFDWLRQV�HQG�XS�SURGXFLQJ�VWDWHPHQWV�WKDW�GLIIHU
LQ�VRPH�RI�WKH�OLWHUDOV�HYHQ�ZKHQ�WKH�UHVW�RI�WKH�VWDWHPHQW�WH[W�LV�LGHQWLFDO��)RU
H[DPSOH��DQ�DSSOLFDWLRQ�WKDW�GRHV�QRW�XVH�ELQG�YDULDEOHV��PLJKW�LVVXH�WKH�IROORZLQJ
WZR�VWDWHPHQWV��DW�GLIIHUHQW�WLPHV�RU�IURP�GLIIHUHQW�VHVVLRQV�

,16(57�,172�7�9$/8(6����·IRR·����

,16(57�,172�7�9$/8(6����·EDU·����

6LQFH�WKH�WZR�VWDWHPHQWV�DUHQ·W�WH[WXDOO\�LGHQWLFDO��WKH\�HQG�XS�EXLOGLQJ�VHSDUDWH
FXUVRUV�

7KHUH�DUH�YDULRXV�UHDVRQV�ZK\�VRPH�DSSOLFDWLRQV�GRQ·W�XVH�ELQG�YDULDEOHV�
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• LW·V�MXVW�HDVLHU�WR�ZULWH�64/�VWDWHPHQWV�ZLWK�OLWHUDOV��HVSHFLDOO\�ZLWK�VRPH
WRROV

• ROGHU�2UDFOH�UHOHDVHV�GLGQ·W�VXSSRUW�ELQG�YDULDEOHV��DW�OHDVW�WKHUH�ZDV�QR
FXUVRU�VKDULQJ�DGYDQWDJH�WR�XVLQJ�WKHP�XQWLO�2UDFOH����DQG�LW�UHTXLUHV�VRPH
ZRUN�WR�UHWURILW�ELQG�YDULDEOHV�WR�H[LVWLQJ�DSSOLFDWLRQV

• DOO�GDWDEDVH�YHQGRUV�GRQ·W�VXSSRUW�ELQG�YDULDEOHV��RU�HYHQ�LI�WKH\�GR��WKH
V\QWD[�YDULHV��KHQFH�DSSOLFDWLRQV�ORVH�LQWHURSHUDELOLW\�ZLWK�RWKHU�GDWDEDVHV�E\
XVLQJ�2UDFOH�RQO\�V\QWD[�IHDWXUHV

• ,I�D�VWDWHPHQW�XVHV�ELQG�YDULDEOHV��WKHQ�LW�DOZD\V�XVHV�WKH�VDPH�SODQ��7KLV�FDQ
EH�D�SUREOHP�LI�WKH�RSWLPDO�SODQV�IRU�GLIIHUHQW�ELQG�YDOXHV�FDQ�EH�YHU\
GLIIHUHQW��)RU�H[DPSOH��FRQVLGHU�WKH�IROORZLQJ�VWDWHPHQWV�

6(/(&7�
�)520�7���7��:+(5(��7��1�� ������$1'��7��1�� �7��1��

6(/(&7�
�)520�7���7��:+(5(��7��1�� ������$1'��7��1�� �7��1��

7KHVH�WZR�VWDWHPHQWV�FDQ�KDYH�GLIIHUHQW�RSWLPDO�SODQV��GHSHQGLQJ�RQ�WKH
GLVWULEXWLRQ�RI�YDOXHV�LQ�WKH�FROXPQ�1��7KXV��XVLQJ�D�ELQG�YDULDEOH��SURGXFLQJ�

6(/(&7�
�)520�7���7��:+(5(��7��1�� ��;��$1'��7��1�� �7��1��

ZLOO�FDXVH�WKH�SODQ�WR�EH�VXE�RSWLPDO�IRU�VRPH�YDOXHV�RI�WKH�ELQG�YDULDEOH��7KLV�FDQ
IRUFH�DSSOLFDWLRQV��HVSHFLDOO\��LQ�D�'66�HQYLURQPHQW��WR�XVH�OLWHUDOV�LQVWHDG�RI�ELQG
YDULDEOHV�

CONCEPTS

7KLV�VHFWLRQ�GHVFULEHV�VRPH�QHFHVVDU\�FRQFHSWV��EHIRUH�JRLQJ�LQWR�WKH�VROXWLRQ�

Similar statements

$�VHW�RI�VWDWHPHQWV�ZLOO�EH�FDOOHG�VLPLODU�LI�DQ\�WZR�VWDWHPHQWV�LQ�WKH�VHW�GLIIHU�RQO\
LQ�WKH�OLWHUDOV�

7KLV�LV�D�SXUHO\�V\QWDFWLF�FULWHULRQ�

([DPSOH��7KH�IROORZLQJ�VWDWHPHQWV�DUH�VLPLODU�

,16(57�,172�7�9$/8(6����·IRR·����

,16(57�,172�7�9$/8(6����·EDU·����

,16(57�,172�7�9$/8(6����·DOSKD·�����

,16(57�,172�7�9$/8(6�����·NDSSD·�����

Optimally sharable statements

6LPLODU�VWDWHPHQWV�PD\�RU�PD\�QRW�KDYH�WKH�VDPH�H[HFXWLRQ�SODQV��)RU�H[DPSOH�
WKH�IROORZLQJ�WZR�VWDWHPHQWV�ZLOO�KDYH�WKH�VDPH�H[HFXWLRQ�SODQV�

,16(57�,172�7�9$/8(6����·IRR·����
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,16(57�,172�7�9$/8(6����·EDU·����

6XFK�VWDWHPHQWV�ZLOO�EH�FDOOHG�RSWLPDOO\�VKDUDEOH�VWDWHPHQWV��LQ�WKLV�GRFXPHQW�
7KXV�

2SWLPDOO\�VKDUDEOH�VWDWHPHQWV�DUH�VLPLODU�VWDWHPHQWV�WKDW�KDYH�WKH�VDPH
RSWLPDO�SODQ�

7KLV�DOVR�LPSOLHV�WKDW�RSWLPDOO\�VKDUDEOH�VWDWHPHQWV�FDQ�VKDUH�WKH�VDPH�FXUVRU�
ZLWKRXW�DQ\�LPSDFW�RQ�WKH�H[HFXWLRQ�FRVWV�

Sub-optimally sharable statements

2Q�WKH�RWKHU�KDQG��WKH�IROORZLQJ�WZR�VWDWHPHQWV�

6(/(&7�
�)520�7���7��:+(5(��7��1�� ������$1'��7��1�� �7��1��

6(/(&7�
�)520�7���7��:+(5(��7��1�� ������$1'��7��1�� �7��1��

FDQ�KDYH�GLIIHUHQW�RSWLPDO�SODQV��GHSHQGLQJ�RQ�WKH�URZV�WKDW�VDWLVI\��1�� �����
DQG��1�� �������WKH�GLVWULEXWLRQ�RI�YDOXHV�LQ�FROXPQ�1��WKH�DYDLODELOLW\�RI�DQ�LQGH[
RQ�1��1��RU�1���HWF��)RU�LQVWDQFH��WKH�ILUVW�VWDWHPHQW�PD\�XVH�DQ�LQGH[�RQ�7��DQG
WKH�VHFRQG�VWDWHPHQW�PD\�GR�D�IXOO�WDEOH�VFDQ�RQ�7���2U��WKH�ILUVW�VWDWHPHQW�PD\
GR�D�KDVK�MRLQ�DQG�WKH�VHFRQG�VWDWHPHQW�PD\�GR�D�QHVWHG�ORRS�MRLQ��6XFK
VWDWHPHQWV�ZLOO�EH�UHIHUUHG�WR�DV�VXERSWLPDOO\�VKDUDEOH�VWDWHPHQWV��7KXV�

6XE�RSWLPDOO\�VKDUDEOH�VWDWHPHQWV�DUH�VLPLODU�VWDWHPHQWV�WKDW�FDQ�KDYH
GLIIHUHQW�RSWLPDO�SODQV�

7KLV�DOVR�LPSOLHV�WKDW�LI�VXE�RSWLPDOO\�VKDUDEOH�VWDWHPHQWV�VKDUH�WKH�VDPH�FXUVRU�
WKHQ�WKHUH�PD\�EH�D�SHQDOW\�LQ�WHUPV�RI�H[HFXWLRQ�FRVWV�

Optimally sharable vs. suboptimally sharable statements

7KH�GLVWLQFWLRQ�EHWZHHQ�RSWLPDOO\�VKDUDEOH�DQG�VXERSWLPDOO\�VKDUDEOH�VWDWHPHQWV
LV�QRW�SXUHO\�V\QWDFWLF��,W�GHSHQGV�RQ�IDFWRUV�OLNH�

• WKH�SRVLWLRQ�RI�OLWHUDOV�LQ�WKH�VWDWHPHQW��H�J��LQ�WKH�9$/8(6�FODXVH��RU�WKH
:+(5(�FODXVH�

• WKH�DFFHVV�SDWKV�DYDLODEOH��H�J��SUHVHQFH�RI�DQ�LQGH[�

• WKH�GDWD�GLVWULEXWLRQ��VWDWLVWLFV��DQG�LWV�DYDLODELOLW\��LI�D�OLWHUDO�RFFXUV�LQ�D
SUHGLFDWH�LQYROYLQJ�D�FROXPQ��H�J��1�� �����ZLWK�FROXPQ�VWDWLVWLFV�DYDLODEOH
RQ�1�

• DOJRULWKPV�XVHG�E\�WKH�RSWLPL]HU��WR�H[SORLW�OLWHUDOV��H�J��FRQVWDQW�IROGLQJ��RU
SDUWLWLRQ�SUXQLQJ�

Non-sharable statements

7KHUH�DUH�FDVHV�ZKHUH�VLPLODU�VWDWHPHQWV�FDQQRW�VKDUH�WKH�VDPH�FXUVRU��EHFDXVH
XVLQJ�WKH�VDPH�FXUVRU�ZRXOG�SURGXFH�LQFRUUHFW�UHVXOWV��7KHVH�DUH�VLPLODU
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VWDWHPHQWV�WKDW�PHDQ�GLIIHUHQW�WKLQJV��RU�GR�VRPHWKLQJ�YHU\�GLIIHUHQW�GXULQJ
H[HFXWLRQ��7KH�IROORZLQJ�VWDWHPHQWV�LOOXVWUDWH�WKH�SRLQW�

6(/(&7�
�)520�7�25'(5�%<������

6(/(&7�
�)520�7�25'(5�%<������

,Q�WKH�DERYH�H[DPSOH��WKH�OLWHUDOV����������DQG���UHIHU�WR�LWHPV�LQ�WKH�VHOHFW�OLVW��6XFK
VWDWHPHQWV�ZLOO�EH�FDOOHG�QRQ�VKDUDEOH�VWDWHPHQWV��7KXV�

1RQ�VKDUDEOH�VWDWHPHQWV�DUH�VLPLODU�VWDWHPHQWV�WKDW�FDQQRW�VKDUH�WKH�VDPH
H[HFXWLRQ�SODQ�

7KH�LPSRUWDQW�SRLQW�WR�QRWH�KHUH�LV��LI�WZR�QRQ�VKDUDEOH�VWDWHPHQWV�VKDUH�WKH
VDPH�FXUVRU��RQH�RI�WKHP�ZLOO�JHW�ZURQJ�UHVXOWV�

THE SOLUTION

7KLV�VHFWLRQ�GHVFULEHV�WKH�VROXWLRQ�SURYLGHG�WKURXJK�FXUVRUBVKDULQJ�

Overview

7KH�QHZ�SDUDPHWHU�FXUVRUBVKDULQJ�DOORZV�VKDULQJ�FXUVRUV�IRU�VLPLODU�VWDWHPHQWV
ZKHQHYHU�SRVVLEOH��'HSHQGLQJ�RQ�WKH�YDOXH�RI�WKH�SDUDPHWHU��VLPLODU�VWDWHPHQWV
FDQ�EH�DOZD\V�IRUFHG�WR�VKDUH�WKH�VDPH�FXUVRU��SRWHQWLDOO\�XVLQJ�VXERSWLPDO�SODQV��
RU�FDQ�VKDUH�WKH�VDPH�FXUVRU�ZLWKRXW�FRPSURPLVLQJ�WKH�RSWLPDOLW\�RI�WKH
XQGHUO\LQJ�SODQ�

:LWK�FXUVRUBVKDULQJ�VHW�WR�HLWKHU�6,0,/$5�RU�)25&(��2UDFOH�ILUVW�VHDUFKHV�IRU
D�FXUVRU�ZLWK�H[DFWO\�WKH�VDPH�VWDWHPHQW�WH[W��,I�VXFK�D�FXUVRU�LV�QRW�IRXQG��2UDFOH
VHDUFKHV�IRU�D�FXUVRU�ZLWK�D�VLPLODU�VWDWHPHQW�WH[W�

Usage

3DUDPHWHU��FXUVRUBVKDULQJ

$�QHZ�G\QDPLF�SDUDPHWHU�FXUVRUBVKDULQJ�KDV�EHHQ�LQWURGXFHG�VWDUWLQJ�ZLWK��L
5HOHDVH����,Q��L��WKH�SDUDPHWHU�FDQ�KDYH�WZR�SRVVLEOH�YDOXHV��)25&(�DQG
(;$&7��6WDUWLQJ�ZLWK��L��D�QHZ�YDOXH�6,0,/$5�KDV�EHHQ�DGGHG�

7KH�GHIDXOW�YDOXH�LV�(;$&7��,W�RQO\�DOORZV�VWDWHPHQWV�ZLWK�WKH�H[DFW�VDPH�WH[W�WR
VKDUH�D�FXUVRU��7KLV�LV�WKH�EHKDYLRU�RI�HDUOLHU�UHOHDVHV�

7KH�YDOXH�6,0,/$5�FDXVHV�VLPLODU�VWDWHPHQWV�WR�VKDUH�WKH�VDPH�FXUVRUV��ZLWKRXW
FRPSURPLVLQJ�H[HFXWLRQ�SODQV��L�H��RQO\�RSWLPDOO\�VKDUDEOH�VWDWHPHQWV�VKDUH
FXUVRUV�

6HWWLQJ�WKH�SDUDPHWHU�WR�)25&(�ZLOO�IRUFH�2UDFOH�WR�VKDUH�FXUVRUV�IRU�VLPLODU
VWDWHPHQWV��DW�WKH�ULVN�RI�VXERSWLPDO�SODQV��L�H��ERWK�RSWLPDOO\�VKDUDEOH�DQG
VXERSWLPDOO\�VKDUDEOH�VWDWHPHQWV�FDQ�VKDUH�WKH�VDPH�FXUVRU��7KH�SDUDPHWHU�VKRXOG
EH�VHW�WR�)25&(�RQO\�ZKHQ�WKH�ULVN�RI�VXERSWLPDO�SODQV�LV�RXWZHLJKHG�E\�WKH
LPSURYHPHQWV�LQ�FXUVRU�VKDULQJ��H�J��LI�WKHUH�DUH�VHYHUH�SHUIRUPDQFH�SUREOHPV
FDXVHG�E\�WRR�PDQ\�KDUG�SDUVHV�RI�VXERSWLPDOO\�VKDUHDEOH�VWDWHPHQWV�
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SQL statements

$�QHZ�KLQW�&85625B6+$5,1*B(;$&7�LV�DOORZHG�LQ�64/�VWDWHPHQWV�WR
FRQWURO�FXUVRU�VKDULQJ�DW�WKH�VWDWHPHQW�OHYHO��7KH�KLQW�EHKDYHV�VLPLODU�WR�WKH
LQLWLDOL]DWLRQ�SDUDPHWHU��FXUVRUBVKDULQJ�VHW�WR�(;$&7��DQG�RYHUULGHV�WKH�H[LVWLQJ
GHIDXOW�EHKDYLRU�EDVHG�RQ�DQ\�VHWWLQJ�RI�WKH�SDUDPHWHU��L�H��LW�FDXVHV�WKH�VWDWHPHQW
WR�VKDUH�D�FXUVRU�EXLOW�IRU�D�VWDWHPHQW�ZLWK�DQ�H[DFW�PDWFK�

$/7(5�6<67(0�DQG�$/7(5�6(66,21�FRPPDQGV�DOORZ�WKH�QHZ�SDUDPHWHU
FXUVRUBVKDULQJ�WR�EH�VHW�RU�FKDQJHG��7KH�V\QWD[�LV�DV�IROORZV�

$/7(5�6<67(0�6(7�FXUVRUBVKDULQJ� �^)25&(�_�6,0,/$5�_�(;$&7`

$/7(5�6(66,21�6(7�FXUVRUBVKDULQJ� �^)25&(�_�6,0,/$5�_�(;$&7`

Dynamic views

7KH�IROORZLQJ�IRXU�G\QDPLF�YLHZV�VKRZ�LQIRUPDWLRQ�DERXW�ELQG�YDULDEOHV�

• *9�64/B%,1'B0(7$'$7$

• 9�64/B%,1'B0(7$'$7$

• *9�64/B%,1'B'$7$

• 9�64/B%,1'B'$7$�

7KHVH�YLHZV�ZLOO�DOVR�FRQWDLQ�LQIRUPDWLRQ�DERXW�LQWHUQDO�ELQG�YDULDEOHV��,QWHUQDO
ELQG�YDULDEOHV�FDQ�EH�GLVWLQJXLVKHG�IURP�XVHU�ELQG�YDULDEOHV��EDVHG�RQ�WKH�YDOXH�RI
WKH�FROXPQ�6+$5('B)/$*��LQ�>*@9�64/B%,1'B'$7$��E\�ORRNLQJ�DW�IODJ
YDOXH�����

7R�VHH�RQO\�WKH�URZV�FRUUHVSRQGLQJ�WR�LQWHUQDO�ELQGV��D�XVHU�FDQ�LVVXH�WKH
IROORZLQJ�VWDWHPHQW�

6(/(&7�
�)520�9�64/B%,1'B'$7$�:+(5(
%,7$1'�6+$5('B)/$*�������� ����

Key benefits and tradeoffs

&RQVLGHU�DQ�DSSOLFDWLRQ�QRW�XVLQJ�ELQG�YDULDEOHV��6XFK�DQ�DSSOLFDWLRQ�ZLOO�LVVXH
VLPLODU�VWDWHPHQWV�UHSHDWHGO\��DQG�PRVW�VXFK�H[HFXWLRQV�ZLOO�LQFXU�D�KDUG�SDUVH�

$�W\SLFDO�DSSOLFDWLRQ�QRW�XVLQJ�ELQGV�FDQ�EH�H[SHFWHG�WR�KDYH�DOO�FDWHJRULHV�RI
VWDWHPHQWV��RSWLPDOO\�VKDUHDEOH��VXERSWLPDOO\�VKDUHDEOH�DQG�QRQ�VKDUHDEOH��)RU
RSWLPDOO\�VKDUHDEOH�VWDWHPHQWV��VKDULQJ�FXUVRUV�LV�FOHDUO\�DQ�LPSURYHPHQW��QRQ�
VKDUHDEOH�VWDWHPHQWV�FDQQRW�VKDUH�WKH�VDPH�FXUVRU�

7KHUH�LV�QR�VLPSOH�DQVZHU�IRU�VXERSWLPDOO\�VKDUHDEOH�VWDWHPHQWV��VKDULQJ�FXUVRUV
YV��JHWWLQJ�WKH�RSWLPDO�SODQ�UHSUHVHQWV�D�WUDGHRII�WKDW�QHHGV�WR�EH�GHFLGHG�E\
ZHLJKLQJ�WKH�DFXWHQHVV�RI�WKH�KDUG�SDUVLQJ�RYHUKHDG�RQ�WKH�V\VWHP�YV��WKH
GHWHULRUDWLRQ�WKDW�FDQ�EH�FDXVHG�E\�IRUFLQJ�VXFK�VWDWHPHQWV�WR�XVH�WKH�VDPH�SODQ�
7KXV��WKH�ULJKW�DQVZHU�ZLOO�YDU\�GHSHQGLQJ�RQ�WKH�V\VWHP�ORDG��DSSOLFDWLRQ
FKDUDFWHULVWLFV��UHVRXUFH�FRQVWUDLQWV��HWF��7KDW·V�WKH�UHDVRQ�2UDFOH�OHDYHV�WKLV
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GHFLVLRQ�XS�WR�WKH�XVHU��E\�H[SRVLQJ�WZR�GLIIHUHQW�YDOXHV�IRU�FXUVRUBVKDULQJ�
6,0,/$5�DQG�)25&(��6,0,/$5�LV�D�PRUH�FRQVHUYDWLYH�FKRLFH��ZKLFK�FDXVHV
RQO\�RSWLPDOO\�VKDUHDEOH�VWDWHPHQWV�WR�VKDUH�FXUVRUV��:LWK�)25&(��ERWK�RSWLPDOO\
VKDUHDEOH�DQG�VXERSWLPDOO\�VKDUHDEOH�VWDWHPHQWV�DUH�IRUFHG�WR�VKDUH�FXUVRUV��DQG
WKH�RXWFRPH�LV�OHVV�SUHGLFWDEOH��VLQFH�FXUVRUV�PD\�EH�VKDUHG�EXW�H[HFXWLRQ�SODQV
PD\�DOVR�GHWHULRUDWH��+HQFH��XVLQJ�)25&(�PDNHV�VHQVH�LQ�VLWXDWLRQV�ZKHUH
SHUIRUPDQFH�LV�VLJQLILFDQWO\�DIIHFWHG�GXH�WR�KDUG�SDUVLQJ��DQG�WKHUH�LV�D�YHU\�KLJK
SHUFHQWDJH�RI�VXERSWLPDOO\�VKDUHDEOH�VWDWHPHQWV��$QRWKHU�ZD\�WR�WKLQN�DERXW�WKLV
LV��LW�LV�EHWWHU�WR�WU\�6,0,/$5�EHIRUH�UHVRUWLQJ�WR�)25&(�

:KHQ�VLPLODU�VWDWHPHQWV�VKDUH�FXUVRUV�DV�D�UHVXOW�RI�FXUVRUBVKDULQJ��KDUG�SDUVHV
JHW�FRQYHUWHG�WR�VRIW�SDUVHV��1RWH�WKDW�WKHVH�VRIW�SDUVHV�DUH�D�OLWWOH�PRUH�H[SHQVLYH
WKDQ�D�VRIW�SDUVH�IRU�DQ�DSSOLFDWLRQ�DOUHDG\�XVLQJ�ELQG�YDULDEOHV��GXH�WR�WKH
DGGLWLRQDO�FRVW�RI�GHWHUPLQLQJ�WKH�VLPLODULW\�RI�WKH�VWDWHPHQW��GRQH�LQWHUQDOO\�E\
UHSODFLQJ�OLWHUDOV�ZLWK�ELQG�YDULDEOHV���+RZHYHU��WKH�QHW�VDYLQJV�LQ�&38��PHPRU\
DQG�ODWFK�FRQWHQWLRQ�ZLOO�VWLOO�EH�FRQVLGHUDEOH�

1RWH�WKDW�ZLWK�FXUVRUBVKDULQJ��2UDFOH�VWLOO�VHDUFKHV�IRU�DQ�H[DFW�PDWFK�ILUVW��2QO\
ZKHQ�D�FXUVRU�ZLWK�H[DFWO\�WKH�VDPH�VWDWHPHQW�WH[W�LV�QRW�IRXQG��2UDFOH�VHDUFKHV
IRU�D�FXUVRU�ZLWK�D�VLPLODU�VWDWHPHQW�WH[W��7KLV�LV�GRQH�WR�HQVXUH�WKDW�ZKHQ�WKH
VDPH�64/�WH[W�LV�EHLQJ�LVVXHG�ZLWK�QR�KDUG�FRGHG�OLWHUDOV��WKHUH�LV�QR�LPSDFW�RQ
SHUIRUPDQFH�

6LQFH�UHSODFHPHQW�RI�OLWHUDOV�LV�GRQH�EHIRUH�ORRNLQJ�IRU�D�FXUVRU��RWKHU�2UDFOH
RSWLPL]DWLRQV�OLNH�VHVVLRQBFDFKHGBFXUVRUV��DQG�FXUVRUBVSDFHBIRUBWLPH�FDQ�EH
DGYDQWDJHRXVO\�FRPELQHG�ZLWK�FXUVRUBVKDULQJ��)RU�H[DPSOH��ZLWK�ERWK
FXUVRUBVKDULQJ�DQG�VHVVLRQBFDFKHGBFXUVRUV�VHW�WR�D�UHDVRQDEOH�YDOXH��D�VLPLODU
VWDWHPHQW�ZLOO�EH�DEOH�WR�XVH�D�FDFKHG�RSHQ�FXUVRU��DIWHU�OLWHUDOV�DUH�UHSODFHG�ZLWK
LQWHUQDO�ELQG�YDULDEOHV�

$�VXPPDU\�RI�WKH�NH\�EHQHILWV�IROORZV�

• 1R�DSSOLFDWLRQ�FKDQJH�LV�QHHGHG�

• 7KHUH�LV�QR�QHJDWLYH�LPSDFW�RQ�WKRVH�VWDWHPHQWV��WKDW�DOUHDG\�XVH�ELQG
YDULDEOHV�

• :LWK�6,0,/$5��FXUVRUV�DUH�VKDUHG�PRUH�RIWHQ�ZLWKRXW�LPSDFWLQJ
H[HFXWLRQ�SODQV�

• $OO�VLPLODU�VWDWHPHQWV�FDQ�EH�IRUFHG�WR�VKDUH�FXUVRUV�ZLWK�)25&(��DV�D
ILQDO�UHVRUW�

Caveats

Mixed statements

0L[HG�VWDWHPHQWV�DUH�VWDWHPHQWV�WKDW�KDYH�ERWK�ELQG�YDULDEOHV�DQG�KDUG�FRGHG
OLWHUDOV��)RU�H[DPSOH�

,16(57�,172�7�9$/8(6����·DOSKD·���;�
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6LPLODU�VWDWHPHQWV�WKDW�DUH�PL[HG�GRQ·W�VKDUH�FXUVRUV�WKURXJK�FXUVRUBVKDULQJ��LI
WKH\�DUH�LVVXHG�E\�D�FOLHQW�XVLQJ�2UDFOH��2&,��WKH\�VKDUH�FXUVRUV�ZLWK�ODWHU
YHUVLRQV��VWDUWLQJ�ZLWK�2UDFOH��2&,���,Q�SDUWLFXODU��WKLV�DOVR�DSSOLHV�WR�64/�LVVXHG
IURP�3/�64/�VWRUHG�SURFHGXUHV�LQ�WKH�VHUYHU��VLQFH�3/�64/�LQ�WKH�VHUYHU�XVHV�DQ
ROGHU�FOLHQW�LQWHUIDFH�

Static SQL through PL/SQL

&XUVRUBVKDULQJ�GRHV�QRW�KDYH�DQ\�HIIHFW�RQ�VWDWLF��HPEHGGHG��64/�LQ�3/�64/�

Stored outlines

$Q\�VWRUHG�RXWOLQHV�FUHDWHG�ZLWKRXW�FXUVRUBVKDULQJ�VHW�WR�)25&(�RU�6,0,/$5�
GRQ·W�JHW�SLFNHG�XS�ZKHQ�FXUVRUBVKDULQJ�LV�VHW��WR�)25&(�RU�6,0,/$5���7KDW·V
EHFDXVH�VWRUHG�RXWOLQHV�DUH�LQGH[HG�E\�WKH�64/�WH[W��DQG�WKH�FXUUHQW
LPSOHPHQWDWLRQ�RI�FXUVRUBVKDULQJ�PRGLILHV�WKH�VWDWHPHQW�WH[W��7R�XVH�VWRUHG
RXWOLQHV�ZLWK�FXUVRUBVKDULQJ��WKH\�PXVW�EH�UHFUHDWHG�XVLQJ�WKH
FUHDWHBVWRUHGBRXWOLQHV�SDUDPHWHU��DQG�127�XVLQJ�WKH�FUHDWH�RXWOLQH�VWDWHPHQW��

Overhead

7KHUH�LV�DQ�RYHUKHDG�LQYROYHG�ZLWK�)25&(�RU�6,0,/$5��ZKLFK�FRQVLVWV�RI
VHDUFKLQJ�IRU�D�FXUVRU�EXLOW�IRU�D�VLPLODU�VWDWHPHQW��$V�PHQWLRQHG�HDUOLHU��WKLV
FRPSULVHV�RI�

• VHDUFKLQJ�IRU�D�FXUVRU�ZLWK�WKH�RULJLQDO�VWDWHPHQW�WH[W

• UHSODFLQJ�OLWHUDOV�ZLWK�LQWHUQDO�ELQG�YDULDEOHV��DQG�VHDUFKLQJ�EDVHG�RQ�WKH�QHZ
WH[W

7KLV�RYHUKHDG�ZLOO�QRW�PDWWHU�ZKHQ�FXUVRUBVKDULQJ�ZRUNV��VLQFH�D�ODUJH
SHUFHQWDJH�RI�KDUG�SDUVHV�ZLOO�EH�UHSODFHG�E\�VRIW�SDUVHV��ZKLFK�DUH�VOLJKWO\�PRUH
H[SHQVLYH��+RZHYHU��ZKHQ�WKHUH�LVQ·W�D�VLJQLILFDQW�LQFUHDVH�LQ�FXUVRU�VKDULQJ��WKHVH
RYHUKHDGV�FDQ�QHJDWLYHO\�LPSDFW�SHUIRUPDQFH��7KHUH�DUH�WKUHH�VFHQDULRV�ZKHQ�WKLV
FDQ�KDSSHQ�

D�� �DQ�DSSOLFDWLRQ�QRW�XVLQJ�ELQGV��LVVXLQJ�WKH�VDPH�VWDWHPHQWV��DQG�QRW�KDYLQJ
DQ\�VLPLODU�VWDWHPHQWV

� 7KLV�FDQ�KDSSHQ�LI�DQ�DSSOLFDWLRQ�DOZD\V�H[HFXWHV�WKH�VDPH�VWDWHPHQWV�ZLWK
WKH�VDPH�OLWHUDOV�KDUG�FRGHG�LQ�WKHP��6XFK�DQ�DSSOLFDWLRQ�GRHV�VRIW�SDUVHV�E\
GHIDXOW��DQG�VHWWLQJ�FXUVRUBVKDULQJ�WR�)25&(�RU�6,0,/$5��ZLOO�PDNH�WKH
VRIW�SDUVHV�PRUH�H[SHQVLYH�

� 7KHUH�LV�D�WULFN�WKDW�FDQ�EH�XVHG�LQ�WKH�FDVH�RI�VXFK�DQ�DSSOLFDWLRQ�
FXUVRUBVKDULQJ�FDQ�EH�VHW�WR�)25&(�RU�6,0,/$5��DIWHU�WKH�VKDUHG�SRRO�LV
ZDUPHG�XS��L�H��DIWHU�DOO�WKH�VWDWHPHQWV�WKDW�KDYH�WKH�VDPH�OLWHUDOV�DUH�DOUHDG\
FRPSLOHG��7KDW�ZD\��2UDFOH�ZLOO�DOZD\V�ILQG�FXUVRUV�IRU�WKRVH�VWDWHPHQWV
ULJKW�DZD\��DYRLGLQJ�WKH�H[WUD�RYHUKHDG�
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� 7KLV�FDQ�EH�SDUWLFXODUO\�XVHIXO��LI�WKHUH�DUH�VRPH�VWDWHPHQWV�LQ�DQ�DSSOLFDWLRQ
WKDW�DOZD\V�XVH�WKH�VDPH�OLWHUDOV��DQG�RWKHUV�WKDW�NHHS�FKDQJLQJ�OLWHUDOV�

E�� DQ�DSSOLFDWLRQ�LVVXLQJ�VWUXFWXUDOO\�GLIIHUHQW�VWDWHPHQWV��DQG�WKXV�QRW�KDYLQJ
DQ\�VLPLODU�VWDWHPHQWV

� 6XFK�DQ�DSSOLFDWLRQ�GRHV�KDUG�SDUVHV�E\�GHIDXOW��DQG�VHWWLQJ�FXUVRUBVKDULQJ
WR�)25&(�RU�6,0,/$5��ZLOO�PDNH�WKH�KDUG�SDUVHV�VOLJKWO\�PRUH�H[SHQVLYH�

F�� DQ�DSSOLFDWLRQ�QRW�XVLQJ�ELQGV��ZLWK�PRVW�RI�WKH�VLPLODU�VWDWHPHQWV�EHLQJ
VXERSWLPDOO\�VKDUHDEOH��XVLQJ�FXUVRUBVKDULQJ�VHW�WR�6,0,/$5

� 6XFK�DQ�DSSOLFDWLRQ�GRHV�KDUG�SDUVHV�E\�GHIDXOW��DQG�PRVWO\�VRIW�SDUVHV�ZLWK
FXUVRUBVKDULQJ�VHW�WR�)25&(��6HWWLQJ�FXUVRUBVKDULQJ�WR�6,0,/$5��ZLOO
PDNH�WKH�KDUG�SDUVHV�VOLJKWO\�PRUH�H[SHQVLYH�

Using FORCE

8VLQJ�)25&(�FDQ�SRWHQWLDOO\�FDXVH�D�YHU\�EDG�H[HFXWLRQ�SODQ�WR�EH�XVHG��7KH
GLIIHUHQFH�EHWZHHQ�D�JRRG�SODQ�DQG�D�EDG�SODQ�FDQ�EH�FUXFLDO�LQ�VRPH�VLWXDWLRQV�
H�J��D�'66�HQYLURQPHQW��+HQFH��2UDFOH�GRHV�QRW�UHFRPPHQG�XVLQJ�)25&(�LV
VXFK�VFHQDULRV�

When should you use cursor_sharing?

7KLV�VHFWLRQ�PDNHV�VRPH�UHFRPPHQGDWLRQV�RQ�XVLQJ�FXUVRUBVKDULQJ�

Using cursor_sharing=SIMILAR

$V�PHQWLRQHG�HDUOLHU��FXUVRUBVKDULQJ�GRHV�QRW�KXUW�WKH�SHUIRUPDQFH�RI
DSSOLFDWLRQV�ZULWWHQ�XVLQJ�ELQG�YDULDEOHV��6HWWLQJ�FXUVRUBVKDULQJ�WR�6,0,/$5
LPSURYHV�SHUIRUPDQFH�RI�DSSOLFDWLRQV�QRW�XVLQJ�ELQG�YDULDEOHV��LQ�PRVW�FDVHV��WZR
H[FHSWLRQV�PHQWLRQHG�LQ�WKH�SUHYLRXV�VHFWLRQ���+HQFH��FXUVRUBVKDULQJ�FDQ�EH�VHW
WR�6,0,/$5�ZLWK�PLQLPDO�ULVN��LQ�FDVH�RI�SHUIRUPDQFH�SUREOHPV�ZLWK�DSSOLFDWLRQV
WKDW�GRQ·W�XVH�ELQG�YDULDEOHV�HYHU\ZKHUH��3DUWV�RI�WKH�DSSOLFDWLRQ�WKDW�XVH�ELQG
YDULDEOHV�FRQWLQXH�WR�VKDUH�FXUVRUV��DQG�WKRVH�SDUWV�WKDW�LVVXH�VWDWHPHQWV�ZLWK�KDUG
FRGHG�OLWHUDOV�EHQHILW�IURP�VRPH�FXUVRU�VKDULQJ�

:KHWKHU�FXUVRUBVKDULQJ 6,0,/$5�ZLOO�LPSURYH�SHUIRUPDQFH�GHSHQGV�RQ�WKH
DQVZHUV�WR�WKH�IROORZLQJ�TXHVWLRQV�

• ,V�SHUIRUPDQFH�EDG�GXH�WR�D�YHU\�KLJK�QXPEHU�RI�KDUG�SDUVHV"

  7KLV�FDQ�EH�LQIHUUHG�E\�PRQLWRULQJ�VHYHUDO�PHWULFV�OLNH�WKH�DYHUDJH�QXPEHU
RI�KDUG�SDUVHV��WKH�QXPEHU�RI�SDUVHV�QXPEHU�RI�H[HFXWLRQV��DYHUDJH
UHVSRQVH�WLPHV��ZDLW�HYHQWV�IRU�VHVVLRQV��HWF�

• $UH�WKHUH�ORWV�RI�VLPLODU�VWDWHPHQWV�LQ�WKH�VKDUHG�SRRO��ZLWK�KDUG�FRGHG
OLWHUDOV"

  7KLV�FDQ�EH�FKHFNHG�WKURXJK�G\QDPLF�YLHZV�OLNH�Y�VTO�RU�Y�VTODUHD�



%RRVW�64/�3HUIRUPDQFH�ZLWK�FXUVRUBVKDULQJ���������3DJH���

,I�WKH�DQVZHU�WR�ERWK�WKH�DERYH�TXHVWLRQV�LV�SRVLWLYH��WKHQ�LW�LV�YHU\�OLNHO\�WKDW
FXUVRUBVKDULQJ 6,0,/$5�ZLOO�LPSURYH�SHUIRUPDQFH�

Using cursor_sharing=FORCE

8VLQJ�FXUVRUBVKDULQJ )25&(�FDQ�EH�FRQVLGHUHG�LQ�WKH�IROORZLQJ�FDVHV�

• 7KH�SHUFHQWDJH�RI�VXERSWLPDOO\�VKDUHDEOH�VWDWHPHQWV�LV�YHU\�KLJK��VR�WKDW
6,0,/$5�LVQ·W�XVHIXO�HQRXJK�

  7KHUH�LV�QR�HDV\�ZD\�WR�ILQG�WKH�SHUFHQWDJH�RI�VXERSWLPDOO\�VKDUHDEOH
VWDWHPHQWV��VKRUW�RI�H[DPLQLQJ�DOO�WKH�VWDWHPHQWV��7KH�RQO\�RWKHU�ZD\�RI
GHWHUPLQLQJ�WKLV�PLJKW�EH�WR�WU\�VHWWLQJ�FXUVRUBVKDULQJ�WR�6,0,/$5��LI�KDUG
SDUVLQJ�SUREOHPV�GXH�WR�VLPLODU�VWDWHPHQWV�QRW�VKDULQJ�FXUVRUV�SHUVLVW��WKHQ
WKHUH�DUH�PDQ\�VXERSWLPDOO\�VKDUHDEOH�VWDWHPHQWV��DQG�)25&(�LV�WKH�RQO\
VROXWLRQ�

• 7KH�DSSOLFDWLRQ�KDV�KDUG�FRGHG�OLWHUDOV��DQG�WKHUH�LV�OLWWOH�GHWHULRUDWLRQ�LQ
H[HFXWLRQ�WLPH�E\�IRUFLQJ�VLPLODU�VWDWHPHQWV�WR�XVH�WKH�VDPH�FXUVRU�

  $JDLQ��WKLV�LV�QRW�HDV\�WR�WHOO��:KHQ�DQ�DSSOLFDWLRQ�XVHV�ELQG�YDULDEOHV��LW
LPSOLFLWO\�PDNHV�WKLV�DVVXPSWLRQ��WR�VRPH�H[WHQW�VXFK�DQ�DSSOLFDWLRQ
HQVXUHV�WKDW�WKH�SODQ�ZRUNV�UHDVRQDEO\�ZHOO�IRU�DOO�YDOXHV�RI�ELQG�YDULDEOHV
E\�VWUXFWXULQJ�WKH�VWDWHPHQW�LQ�FHUWDLQ�ZD\V��XVLQJ�RSWLPL]HU�KLQWV��FUHDWLQJ
WKH�ULJKW�LQGH[HV��HWF��7KHUH�LV�VRPH�OLNHOLKRRG�RI�WKH�UHYHUVH�ZRUNLQJ��YL]�
IRU�DQ�DSSOLFDWLRQ�QRW�XVLQJ�ELQGV��XVLQJ�WKH�UXOH�EDVHG�RSWLPL]HU��ZLWK
LQGH[HV�RQ�PRVW�RI�WKH�LQWHUHVWLQJ�FROXPQV��IRUFLQJ�VLPLODU�VWDWHPHQWV�WR
VKDUH�WKH�VDPH�FXUVRU�PD\�SURGXFH�UHDVRQDEOH�H[HFXWLRQ�WLPHV�
1HYHUWKHOHVV��WKLV�LV�D�ULVN\�DSSURDFK�WKDW�PD\�UHPRYH�WKH�KDUG�SDUVLQJ
ERWWOHQHFN��DQG�LQWURGXFH�D�QHZ�SUREOHP�RI�WXQLQJ�64/�

7KXV��LW�LV�XVHIXO�WR�WKLQN�RI�)25&(�DV�D�ODVW�UHVRUW��ZKHQ�XVLQJ�6,0,/$5�GRHVQ·W
KHOS�

When should you not use cursor_sharing?

7KHUH�DUH�WKUHH�VFHQDULRV��PHQWLRQHG�HDUOLHU��LQ��&DYHDWV����ZKHQ�XVLQJ
FXUVRUBVKDULQJ�FDQ�KXUW��7KHVH�DUH�FDVHV�ZKHUH�WKHUH�DUHQ·W�DQ\�VLPLODU
VWDWHPHQWV�WKDW�FDQ�VKDUH�FXUVRUV�ZLWK�D�FHUWDLQ�YDOXH�RI�FXUVRUBVKDULQJ��DQG
XVLQJ�LW�RQO\�DGGV�WR�WKH�SDUVLQJ�RYHUKHDG�

7KH�RWKHU�WKLQJ�WR�NHHS�LQ�PLQG�LV�WKH�IROORZLQJ��FXUVRUBVKDULQJ�SURYLGHV�D
VROXWLRQ�IRU�WKH�'%$�IDFHG�ZLWK�DQ�DSSOLFDWLRQ�XVLQJ�OLWHUDOV��,W�LV�QRW�D�VXEVWLWXWH�
KRZHYHU��IRU�ZULWLQJ�DSSOLFDWLRQV�XVLQJ�ELQG�YDULDEOHV��ZKLFK�DOVR�DOORZV�H[SORLWLQJ
RWKHU�RSWLPL]DWLRQV�SURYLGHG�E\�2UDFOH��)RU�H[DPSOH��DQ�DSSOLFDWLRQ�FDQ�NHHS
IUHTXHQWO\�H[HFXWHG�VWDWHPHQWV�SDUVHG�LQ�VRPH�RSHQ�FXUVRUV��DQG�RQO\�LVVXH
H[HFXWHV�RQ�WKHP��DV�QHHGHG��6XFK�RSWLPL]DWLRQV�DUH�EDVHG�RQ�GHHSHU�DSSOLFDWLRQ
NQRZOHGJH��DQG�FDQ·W�EH�PDWFKHG�E\�XVLQJ�FXUVRUBVKDULQJ�



%RRVW�64/�3HUIRUPDQFH�ZLWK�FXUVRUBVKDULQJ���������3DJH���

CONCLUSION

7KH�XVH�RI�FXUVRUBVKDULQJ�FDQ�VROYH�SHUIRUPDQFH�SUREOHPV�FDXVHG�E\�KDUG
SDUVLQJ��LQ�FDVH�RI�DSSOLFDWLRQV�QRW�XVLQJ�ELQG�YDULDEOHV�HYHU\ZKHUH��7KH�SDUDPHWHU
VKRXOG�EH�VHW�MXGLFLRXVO\��EDVHG�RQ�DSSOLFDWLRQ�DQG�GDWDEDVH�FKDUDFWHULVWLFV�DQG
V\VWHP�UHVRXUFHV�

APPENDIX: SOME PERFORMANCE MEASUREMENTS

7KLV�VHFWLRQ�GHVFULEHV�DQ�H[SHULPHQW�GRQH�ZLWK�2UDFOH�L�5HOHDVH����WR�YDOLGDWH
FXUVRUBVKDULQJ�

Description

7KH�SXUSRVH�RI�WKLV�H[SHULPHQW�ZDV�WR�GR�D�EDVLF�YDOLGDWLRQ��7KH�PD[LPXP
WKURXJKSXW�RI�WKH�VHUYHU�ZDV�PHDVXUHG�E\�UHSHDWHGO\�LVVXLQJ�D�VLQJOH�VWDWHPHQW�E\
D�IHZ�FOLHQWV��RUGHU�RI����V���7KH�H[SHULPHQW�ZDV�GRQH���WLPHV��ZLWK�WKH�IROORZLQJ
FKDUDFWHULVWLFV�

��� �XVLQJ�RQO\�ELQG�YDULDEOHV

� 7KH�SXUSRVH�ZDV�WZRIROG��WR�HVWDEOLVK�D�EDVHOLQH��DQG�WR�HQVXUH�WKDW�XVLQJ
FXUVRUBVKDULQJ�GLG�QRW�LPSDFW�WKH�SHUIRUPDQFH�IRU�VXFK�D�VWDWHPHQW�

��� XVLQJ�RQO\�OLWHUDOV��ZLWK�HDFK�LWHUDWLRQ�KDYLQJ�D�GLIIHUHQW�OLWHUDO

� 7KLV�VFHQDULR�LVVXHG�VLPLODU�VWDWHPHQWV��DQG�ZDV�H[SHFWHG�WR�EHQHILW�WKH
PRVW�E\�FXUVRUBVKDULQJ�

��� XVLQJ�OLWHUDOV�ZLWK�WKH�VDPH�OLWHUDO�ZLWK�HDFK�LWHUDWLRQ�

� 7KLV�VFHQDULR�ZDVQ·W�H[SHFWHG�WR�EHQHILW�IURP�FXUVRUBVKDULQJ��RQ�WKH
FRQWUDU\��LW�ZDV�H[SHFWHG�WR�GHWHULRUDWH��7KH�UHDVRQ�IRU�WHVWLQJ�LW�RXW�ZDV�WR
PHDVXUH�WKH�RYHUKHDG�RI�FXUVRUBVKDULQJ�RQ�D�VRIW�SDUVH�

2QO\�WKH�SDUVH�WKURXJKSXW��QXPEHU�RI�SDUVHV�SHU�VHFRQG��ZDV�PHDVXUHG�LQ�HDFK
FDVH�

Results

7KH�UHVXOWV�DUH�VKRZQ�EHORZ�

7\SH FXUVRUBVKDULQJ (;$&7 FXUVRUBVKDULQJ )25&(

%LQGV�RQO\ ���� ����

6LPLODU�VWDWHPHQWV ��� ����

��VWDWHPHQW�ZLWK�OLWHUDOV ���� ����

2UDFOH������3DUVH�7KURXJKSXW�QXPEHUV�ZLWK�FXUVRUBVKDULQJ��SDUVHV�VHF�
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