
2UDFOH�L��5HSOLFDWLRQ

$Q�2UDFOH�:KLWH�3DSHU

-XQH�����
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Oracle9i Replication
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Oracle9i Replication

THE NEED FOR REPLICATION

,QFUHDVLQJO\��FRPSDQLHV�DUH�WXUQLQJ�WR�2UDFOH�UHSOLFDWLRQ�WR�SURYLGH�WKH�KLJK

DYDLODELOLW\��VFDODELOLW\��DQG�LPSURYHG�SHUIRUPDQFH�UHTXLUHG�E\�WKHLU�DSSOLFDWLRQV�

7KH�UDSLG�JURZWK�RI�WKH�,QWHUQHW�IXUWKHU�LQFUHDVHV�WKH�QHHG�IRU�LPSURYHG

UHSOLFDWLRQ�WHFKQRORJ\��)URP�GLVWULEXWHG�ZHEVLWH�LQWHJUDWLRQ�WR�PDVV�GHSOR\PHQW

RYHU�WKH�,QWHUQHW��2UDFOH�UHSOLFDWLRQ�SURYLGHV�WKH�WHFKQRORJ\�UHTXLUHG�WR�PHHW

WKHVH�QHHGV�

PRODUCT SUMMARY

5HSOLFDWLRQ�LV�WKH�SURFHVV�RI�FRS\LQJ�DQG�PDLQWDLQLQJ�GDWDEDVH�REMHFWV�LQ�PXOWLSOH

GDWDEDVHV�WKDW�PDNH�XS�D�GLVWULEXWHG�GDWDEDVH�V\VWHP��&KDQJHV�DSSOLHG�DW�RQH�VLWH

DUH�FDSWXUHG�DQG�VWRUHG�ORFDOO\�EHIRUH�EHLQJ�IRUZDUGHG�DQG�DSSOLHG�DW�HDFK�RI�WKH

UHPRWH�ORFDWLRQV��5HSOLFDWLRQ�SURYLGHV�XVHUV�ZLWK�IDVW��ORFDO�DFFHVV�WR�VKDUHG�GDWD�

DQG�SURWHFWV�WKH�DYDLODELOLW\�RI�DSSOLFDWLRQV�EHFDXVH�DOWHUQDWH�GDWD�DFFHVV�RSWLRQV

H[LVW���(YHQ�LI�RQH�VLWH�EHFRPHV�XQDYDLODEOH�XVHUV�FDQ�FRQWLQXH�WR�TXHU\�RU�HYHQ

XSGDWH�WKH�UHPDLQLQJ�ORFDWLRQV�

2UDFOH�UHSOLFDWLRQ�LV�GHVLJQHG�WR�VXSSRUW�D�ZLGH�YDULHW\�RI�DSSOLFDWLRQV��RIWHQ�ZLWK

YHU\�GLIIHUHQW�UHTXLUHPHQWV���)RU�H[DPSOH��VDOHV�IRUFH�DXWRPDWLRQ��ILHOG�VHUYLFH�

UHWDLO�DQG�RWKHU�PDVV�GHSOR\PHQW�DSSOLFDWLRQV�W\SLFDOO\�UHTXLUH�GDWD�WR�EH

SHULRGLFDOO\�V\QFKURQL]HG�EHWZHHQ�FHQWUDO�V\VWHPV�DQG�YHU\�ODUJH�QXPEHUV�RI

VPDOO��UHPRWH�VLWHV�RIWHQ�RSHUDWLQJ�LQ�D�GLVFRQQHFWHG�PDQQHU���:KLOH�DW�WKH�RWKHU

HQG�RI�WKH�VSHFWUXP��DSSOLFDWLRQV�VXFK�DV�FDOO�FHQWHUV�DQG�,QWHUQHW�V\VWHPV�UHTXLUH

GDWD�RQ�PXOWLSOH�VHUYHUV�WR�EH�V\QFKURQL]HG�LQ�D�FRQWLQXRXV��QHDU�UHDO�WLPH�PDQQHU

WR�HQVXUH�WKDW�WKH�VHUYLFH�SURYLGHG�LV�XS�DQG�DYDLODEOH�DW�DOO�WLPHV��2UDFOH�SURYLGHV

D�VRSKLVWLFDWHG�FRQIOLFW�GHWHFWLRQ�PHFKDQLVP�DQG�D�FRPSUHKHQVLYH�VHW�RI

DXWRPDWHG�FRQIOLFW�UHVROXWLRQ�URXWLQHV�WR�HQVXUH�GDWD�FRQYHUJHQFH�WKURXJKRXW�WKH

UHSOLFDWHG�HQYLURQPHQW�

2UDFOH�UHSOLFDWLRQ�HQDEOHV�ERWK�PDVV�GHSOR\PHQW�DQG�VHUYHU�WR�VHUYHU

FRQILJXUDWLRQV�WR�EH�LQWHJUDWHG�LQWR�RQH�FRKHUHQW�HQYLURQPHQW�VR�WKDW��IRU

H[DPSOH��VDOHVIRUFH�DXWRPDWLRQ�DSSOLFDWLRQV�DQG�FXVWRPHU�VHUYLFH�FDOO�FHQWHUV�FDQ

VKDUH�GDWD��$GGLWLRQDOO\��2UDFOH��(QWHUSULVH�0DQDJHU�SURYLGHV�DQ�HDV\�WR�XVH

JUDSKLFDO�XVHU�LQWHUIDFH��ZKLFK�SURYLGHV�XVHUV�ZLWK�D�VLQJOH�SRLQW�RI�FRQWURO�IRU

WKHLU�HQWLUH�UHSOLFDWHG�HQYLURQPHQW�
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SERVER-TO-SERVER SYNCHRONIZATION

)RU�VHUYHU�WR�VHUYHU�FRQILJXUDWLRQV�VXSSRUWLQJ�PXOWLSOH�ZHE�VLWHV��FDOO�FHQWHUV�DQG

RWKHU�DSSOLFDWLRQV��2UDFOH�UHSOLFDWLRQ�HQDEOHV�GDWD��VXFK�DV�XVHU�DFFRXQW

LQIRUPDWLRQ�RU�FXVWRPHU�VHUYLFH�UHFRUGV��WR�EH�PRYHG�TXLFNO\�DQG�LQ�ODUJH�YROXPH

EHWZHHQ�ORFDWLRQV�

7R�NHHS�WKHVH�ORFDWLRQV�DV�XS�WR�GDWH�DV�SRVVLEOH��2UDFOH�UHSOLFDWLRQ�VXSSRUWV�QHDU

UHDO�WLPH�GDWD�SURSDJDWLRQ�EHWZHHQ�Q�ZD\�FRQQHFWHG�VLWHV��RU�PDVWHUV��7KLV�IRUP

RI�PXOWLSOH�PDVWHU�VLWH��RU�PXOWLPDVWHU��UHSOLFDWLRQ�VXSSRUWV�IXOO�WDEOH��SHHU�WR�SHHU

UHSOLFDWLRQ�EHWZHHQ�PDVWHU�WDEOHV��2UDFOH�UHSOLFDWLRQ�VXSSRUWV�VWDQGDUG�2UDFOH�GDWD

W\SHV��VXFK�DV�9$5&+$5��DQG�180%(5��2UDFOH�L�UHSOLFDWLRQ�H[WHQGV�WKLV

VXSSRUW�WR�LQFOXGH�PRVW�XVHU�GHILQHG�GDWD�W\SHV��VXFK�DV�REMHFW�WDEOHV�DQG�WDEOHV

ZLWK�QHVWHG�WDEOHV�

0DVWHU�WDEOHV�DW�DOO�VLWHV�FDQ�EH�XSGDWHG��&KDQJHV�DSSOLHG�WR�DQ\�PDVWHU�WDEOH�DUH

SURSDJDWHG�DQG�DSSOLHG�GLUHFWO\�WR�DOO�RWKHU�PDVWHU�WDEOHV��:LWK�DV\QFKURQRXV

PXOWLPDVWHU�UHSOLFDWLRQ��HDFK�FKDQJH�PDGH�E\�D�XVHU�LV�FDSWXUHG�DQG�VWRUHG�ORFDOO\�

DQG�WKHQ�ODWHU�IRUZDUGHG�DQG�DSSOLHG�DW�HDFK�UHPRWH�ORFDWLRQ��0XOWLPDVWHU

UHSOLFDWLRQ�XVHV�GHIHUUHG�UHPRWH�SURFHGXUH�FDOOV��53&V��DV�WKH�XQGHUO\LQJ�WUDQVSRUW

PHFKDQLVP�WR�SURSDJDWH�DQG�DSSO\�FKDQJHV�

&KDQJHV�WR�PXOWLSOH�PDVWHU�WDEOHV�DUH�DSSOLHG�LQ�D�WUDQVDFWLRQDOO\�FRQVLVWHQW

PDQQHU�WR�HQVXUH�GDWD�DQG�UHIHUHQWLDO�FRQVLVWHQF\��&KDQJHV�DUH�SURSDJDWHG�HLWKHU

LPPHGLDWHO\�LQ�DQ�HYHQW�EDVHG�PDQQHU��RU�DW�VSHFLILHG�SRLQWV�LQ�WLPH�ZKHQ

FRQQHFWLYLW\�LV�DYDLODEOH��RU�ZKHQ�FRPPXQLFDWLRQV�FRVWV�DUH�ORZHVW��H�J���GXULQJ

HYHQLQJ�KRXUV��)DLOXUHV�RI�DQ\�RQH�PDVWHU�VLWH�ZLOO�QRW�EORFN�SURSDJDWLRQ�RI

FKDQJHV�EHWZHHQ�RWKHU�PDVWHU�VLWHV��,I�D�UHPRWH�V\VWHP�LV�XQDYDLODEOH��WKH�GHIHUUHG

53&V�SURSDJDWLQJ�FKDQJHV�WR�WKDW�V\VWHP�UHPDLQ�LQ�WKHLU�ORFDO�TXHXH�IRU�ODWHU

H[HFXWLRQ�

,I�WZR�VLWHV�XSGDWH�WKH�VDPH�GDWD�HOHPHQW�ZLWKLQ�WKH�VDPH�UHSOLFDWLRQ�LQWHUYDO��DQ

XSGDWH�FRQIOLFW�ZLOO�RFFXU��7R�HQVXUH�FRQYHUJHQFH��2UDFOH�GHWHFWV�DQG�UHVROYHV

XSGDWH�FRQIOLFWV��VR�WKDW�WKH�GDWD�HOHPHQW�KDV�WKH�VDPH�YDOXH�DW�HYHU\�VLWH��8VHUV

PD\�FKRRVH�RQH�RI�2UDFOH·V�PDQ\�EXLOW�LQ�FRQIOLFW�UHVROXWLRQ�URXWLQHV��VXFK�DV

´ODWHVW�WLPHVWDPSµ�RU�´VLWH�SULRULW\µ��WR�UHVROYH�SRWHQWLDO�FRQIOLFWV��8VHUV�FDQ�VHOHFW

GLIIHUHQW�PHWKRGV�IRU�GLIIHUHQW�WDEOHV��RU�HYHQ�GLIIHUHQW�JURXSV�RI�FROXPQV�ZLWKLQ

D�WDEOH��8VHUV�FDQ�DOVR�FUHDWH�WKHLU�RZQ�URXWLQHV�WR�HPSOR\�UHVROXWLRQ�UXOHV�WDLORUHG

WR�WKHLU�SDUWLFXODU�EXVLQHVV�QHHGV�

2UDFOH�L�UHSOLFDWLRQ�KDV�EHHQ�FDUHIXOO\�GHVLJQHG�WR�SURYLGH�WKH�RSWLPDO

SHUIRUPDQFH�UHTXLUHG�E\�XVHUV�RI�PXOWLPDVWHU�UHSOLFDWLRQ��ZKLOH�VWLOO�HQVXULQJ�GDWD

LQWHJULW\�WKURXJKRXW�WKH�UHSOLFDWHG�HQYLURQPHQW�7KHUH�DUH�WKUHH�NH\�FRPSRQHQWV

LQ�PD[LPL]LQJ�SHUIRUPDQFH�WR�SURYLGH�QHDU�UHDO�WLPH�SURSDJDWLRQ�

• (IILFLHQWO\�FDSWXULQJ�DQG�DSSO\LQJ�UHSOLFDWHG�FKDQJHV

• 0D[LPL]LQJ�SURSDJDWLRQ�SHUIRUPDQFH�WKURXJK�SDUDOOHOLVP

• 0LQLPL]LQJ�WKH�DPRXQW�RI�GDWD�WKDW�PXVW�EH�VHQW�ZKHQ�SURSDJDWLQJ�FKDQJHV
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Capturing and Applying Replicated Changes

:KHQ�FDSWXULQJ�DQG�DSSO\LQJ�UHSOLFDWHG�FKDQJHV��LW�LV�LPSRUWDQW�QRW�WR�VORZ�GRZQ

H[LVWLQJ�DSSOLFDWLRQV�E\�LQWURGXFLQJ�XQQHFHVVDU\�RYHUKHDG�RQ�WKH�H[LVWLQJ�V\VWHP�

$GGLWLRQDOO\��DV�D�UHSOLFDWHG�V\VWHP�JURZV��XVHUV�UHTXLUH�D�VROXWLRQ�WKDW�ZLOO

FRQWLQXH�WR�VFDOH��DQG�WKDW�ZLOO�EH�HDV\�WR�PDQDJH�DQG�PDLQWDLQ�

5HSOLFDWLRQ�XVHV�WULJJHUV�WR�FDSWXUH�UHSOLFDWHG�WUDQVDFWLRQV�DQG�VWRUH�WKHP�LQ�D�ORFDO

TXHXH��2QFH�WKHVH�FKDQJHV�KDYH�EHHQ�SURSDJDWHG�WR�WKH�UHPRWH�ORFDWLRQ��SDFNDJHV

DUH�XVHG�WR�DSSO\�WKH�UHSOLFDWHG�FKDQJHV�DW�WKH�WDUJHW��7R�LPSURYH�SHUIRUPDQFH�DQG

UHGXFH�RYHUKHDG��WKHVH�WULJJHUV�DQG�DSSO\�SDFNDJHV�KDYH�EHHQ�LQWHUQDOL]HG��%HFDXVH

WKH\�DUH�ZULWWHQ�LQ�&�DQG�FRPSLOHG�GLUHFWO\�LQWR�WKH�2UDFOH�NHUQHO��WKHVH�OLJKWZHLJKW

LQWHUQDO�PHFKDQLVPV�FUHDWH�YLUWXDOO\�QR�RYHUKHDG�RQ�WKH�UHSOLFDWHG�WDEOH�DQG�VFDOH

UHDGLO\�DV�\RXU�V\VWHP�JURZV��2UDFOH·V�FKDQJH�FDSWXUH�DQG�DSSO\�PHFKDQLVPV�DUH

FRPSOHWHO\�LQWHJUDWHG�ZLWK�WKH�2UDFOH�6HUYHU��PDNLQJ�PDQDJHPHQW�HDV\��7KHUH�DUH

QR�VSHFLDO��H[WHUQDO�FRPSRQHQWV�WR�FRQILJXUH�DQG�PDLQWDLQ�

Propagating Changes

$IWHU�FDSWXULQJ�FKDQJHV�WR�UHSOLFDWHG�GDWD��WKH�FKDQJHV�PXVW�EH�SURSDJDWHG�WR�HDFK

UHPRWH�ORFDWLRQ�WR�EH�DSSOLHG��2UDFOH�UHSOLFDWLRQ�XVHV�PXOWLSOH�VHVVLRQV�WR

SDUDOOHOL]H�WKH�WUDQVDFWLRQ�VWUHDP�WR�HDFK�UHPRWH�ORFDWLRQ��2UDFOH�UHSOLFDWLRQ

DXWRPDWLFDOO\�SDUDOOHOL]HV�WKH�SURSDJDWLRQ�VWUHDP�WR�HDFK�ORFDWLRQ��ZKLOH�VWLOO

SUHVHUYLQJ�WUDQVDFWLRQDO�LQWHJULW\��E\�GHWHUPLQLQJ�WKH�GHSHQGHQFLHV�EHWZHHQ�WKH

WUDQVDFWLRQV�

.

If update…
If delete…
If insert...

If update…
If delete…
If insert...

stored
procedure

background
process

)LJXUH����3DUDOOHO�3URSDJDWLRQ�*UHDWO\�,PSURYHV�5HSOLFDWLRQ�3HUIRUPDQFH

:KHQ�SURSDJDWLQJ�UHSOLFDWHG�GDWD��LW�LV�LPSRUWDQW�WR�SUHVHUYH�RUGHULQJ�EHWZHHQ

GHSHQGHQW�WUDQVDFWLRQV��7KH�HDVLHVW�PHWKRG�RI�SUHVHUYLQJ�RUGHULQJ�EHWZHHQ

WUDQVDFWLRQV�LV�WR�DSSO\�WKH�WUDQVDFWLRQV�DW�HDFK�UHPRWH�ORFDWLRQ�LQ�WKH�VDPH�RUGHU

WKDW�WKH\�ZHUH�DSSOLHG�ORFDOO\��E\�VHULDOL]LQJ�WKH�WUDQVDFWLRQ�VWUHDP��7KLV�PHWKRG�

.
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KRZHYHU��VHWV�D�ORZ�WKUHVKROG�IRU�WKH�WUDQVDFWLRQ�YROXPH�WKDW�FDQ�EH

DFFRPPRGDWHG�E\�D�UHSOLFDWHG�HQYLURQPHQW�

2UDFOH�XVHV�D�OLJKWZHLJKW�FRRUGLQDWRU�SURFHVV�DW�WKH�ORFDO�VLWH�WR�GHWHUPLQH�WKH

GHSHQGHQFLHV�EHWZHHQ�WUDQVDFWLRQV�EHIRUH�WKH\�DUH�SURSDJDWHG��3DUDOOHO

SURSDJDWLRQ�PDNHV�XVH�RI�WKH�SRRO�RI�DYDLODEOH�SDUDOOHO�VODYH�SURFHVVHV��LQ�D�PDQQHU

VLPLODU�WR�SDUDOOHO�TXHU\��7KH�FRRUGLQDWRU�WUDFNV�WKH�WUDQVDFWLRQ�GHSHQGHQFLHV�

DOORFDWHV�ZRUN�WR�WKHVH�VHUYHU�SURFHVVHV��DQG�WUDFNV�WKH�SURJUHVV�RI�WKH

WUDQVDFWLRQV��$�WUDQVDFWLRQ�LV�QRW�SURSDJDWHG�XQWLO�DIWHU�WKH�WUDQVDFWLRQV�WKDW�LW

GHSHQGV�RQ�KDYH�EHHQ�SURSDJDWHG��0XOWLSOH�WUDQVDFWLRQV�WKDW�KDYH�QR

GHSHQGHQFLHV�FDQ�EH�SURSDJDWHG��DQG�FRPPLWWHG��LQ�SDUDOOHO³UHGXFLQJ

ERWWOHQHFNV��2UDFOH�L�IXUWKHU�LPSURYHV�WKH�SHUIRUPDQFH�DQG�VFDODELOLW\�RI�SDUDOOHO

SURSDJDWLRQ�E\�WUDFNLQJ�GHSHQGHQFLHV�DW�WKH�URZ�OHYHO��7KLV�DOORZV�WKH�FRRUGLQDWRU

WR�WUDFN�GHSHQGHQFLHV�DQG�RUGHU�FKDQJHV�PRUH�HIILFLHQWO\�ZKHQ�DSSO\LQJ�WKH

GHIHUUHG�WUDQVDFWLRQ�TXHXH�

Minimizing Data Propagation

7KH�OHVV�GDWD�WKDW�\RX�QHHG�WR�SURSDJDWH��WKH�IDVWHU�\RX�FDQ�SURSDJDWH�LW��7KLV�LV

HVSHFLDOO\�WUXH�IRU�WDEOHV�ZLWK�ORQJ�URZV�RU�FROXPQV�FRQWDLQLQJ�ODUJH�REMHFWV��VXFK

DV�ELQDU\�LPDJHV��:LWK�2UDFOH�UHSOLFDWLRQ�XVHUV�FDQ�FKRRVH�WR�VHQG�RQO\�WKH

PLQLPXP�DPRXQW�RI�GDWD�QHFHVVDU\�WR�VXFFHVVIXOO\�DSSO\�D�FKDQJH�DW�D�UHPRWH

ORFDWLRQ�

7KH�PLQLPXP�VHW�RI�YDOXHV�WKDW�PXVW�EH�VHQW�WR�DSSO\�D�FKDQJH�LQFOXGHV�WKH

IROORZLQJ�

• FROXPQ�YDOXHV�QHFHVVDU\�WR�XQLTXHO\�LGHQWLI\�WKH�URZ�EHLQJ�XSGDWHG³

W\SLFDOO\�WKH�SULPDU\�NH\�FROXPQV

• WKH�QHZ�YDOXHV�IRU�DQ\�FKDQJHG�FROXPQV

• WKH�FROXPQ�YDOXHV�QHHGHG�E\�FRQIOLFW�UHVROXWLRQ�URXWLQHV³VXFK�DV��D

WLPHVWDPS

)RU�H[DPSOH��VXSSRVH�D�XVHU�KDV�WKH�IROORZLQJ�WDEOH�VSHFLILFDWLRQ��DQG�WKDW�VKH�KDV

FKRVHQ�WR�XVH�WKH�2UDFOH�VXSSOLHG�ODWHVW�WLPHVWDPS�FRQIOLFW�UHVROXWLRQ�PHWKRG�WR

DOZD\V�DSSO\�WKH�PRVW�UHFHQW�FKDQJH�LQ�WKH�HYHQW�RI�FRQIOLFWLQJ�XSGDWHV�WR�WKH

VDPH�URZ�

CREATE TABLE employee
(empno NUMBER CONSTRAINT pk_emp PRIMARY

KEY,
 ename VARCHAR2(10) CONSTRAINT nn_ename

NOT NULL
CONSTRAINT upper_ename
  CHECK (ename = UPPER(ename)),

 job VARCHAR2(9),
 mgr NUMBER CONSTRAINT fk_mgr

  REFERENCES scott.emp(empno),
 hiredate DATE DEFAULT SYSDATE,
 picture BLOB,
 timestamp DATE)
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,Q�WKLV�H[DPSOH��2UDFOH�ZRXOG�RQO\�QHHG�WR�VHQG�WKH�YDOXHV�RI�WKH�SULPDU\�NH\

�(0312��DQG�7,0(67$03�FROXPQV��DV�ZHOO�DV�WKH�QHZ�YDOXHV�IRU�DQ\�FROXPQV

WKDW�ZHUH�FKDQJHG�DV�WKH�UHVXOW�RI�D�WUDQVDFWLRQ�

MASS DEPLOYMENT APPLICATIONS

$QRWKHU�UDSLGO\�JURZLQJ�PDUNHW�IRU�UHSOLFDWLRQ�WHFKQRORJ\�LV�PDVV�GHSOR\PHQW��$V

PRUH�DQG�PRUH�FRPSDQLHV�UHFRJQL]H�WKH�QHHG�WR�DXWRPDWH�WKHLU�IURQW�OLQH

RSHUDWLRQV��2UDFOH�FRQWLQXHV�WR�DGG�VRSKLVWLFDWHG�QHZ�IXQFWLRQDOLW\�GHVLJQHG�WR

PHHW�WKLV�QHHG���7KHUH�DUH�IRXU�NH\�FKDOOHQJHV�WR�VXSSRUWLQJ�WKHVH�W\SHV�RI�PDVV

GHSOR\PHQW�DSSOLFDWLRQV�

• 7KH�UHPRWH�VLWHV�PXVW�EH�DEOH�UHV\QF�RQ�GHPDQG��DV�TXLFNO\�DV�SRVVLEOH�

ZKHQHYHU�FRQQHFWLYLW\�LV�DYDLODEOH�

• 7KHUH�PXVW�EH�VXSSRUW�IRU�KLHUDUFKLFDO�FRQILJXUDWLRQV�

• (DFK�XVHU�PXVW�RQO\�UHFHLYH�WKH�SDUWLFXODU�VXEVHW�RI�GDWD�WKDW�KH�RU�VKH

QHHGV�

• ,W�PXVW�EH�SRVVLEOH�WR�FHQWUDOO\�GHSOR\�DQG�DGPLQLVWHU�KXQGUHGV�RU�HYHQ

WKRXVDQGV�RI�WKHVH�UHPRWH�VLWHV�

2UDFOH�XSGDWDEOH�PDWHULDOL]HG�YLHZV��RU�VQDSVKRWV��DUH�GHVLJQHG�WR�PHHW�WKHVH

UHTXLUHPHQWV��0DWHULDOL]HG�YLHZV�FDQ�EH�GHILQHG�WR�FRQWDLQ�D�IXOO�FRS\�RI�D�PDVWHU

WDEOH�RU�D�GHILQHG�VXEVHW�RI�WKH�URZV�LQ�WKH�PDVWHU�WDEOH�WKDW�VDWLVI\�D�YDOXH�EDVHG

VHOHFWLRQ�FULWHULRQ��:LWK�2UDFOH�L��\RX�FDQ�HYHQ�FUHDWH�PDWHULDOL]HG�YLHZV�RI�WDEOHV

GHILQHG�XVLQJ�XVHU�GHILQHG�GDWD�W\SHV�

0DWHULDOL]HG�YLHZV�DUH�UHIUHVKHG�IURP�WKH�PDVWHU�DW�WLPH�EDVHG�LQWHUYDOV�RU�RQ

GHPDQG��8SGDWHV�WR�PDWHULDOL]HG�YLHZV�DUH�SURSDJDWHG�DQG�DSSOLHG�WR�PDWHULDOL]HG

YLHZ�PDVWHUV�XVLQJ�GHIHUUHG�53&V�DV�WKH�XQGHUO\LQJ�PHFKDQLVP��$Q\�FKDQJHV�WR

WKH�PDVWHU�WDEOH�VLQFH�WKH�ODVW�UHIUHVK�DUH�WKHQ�SURSDJDWHG�DQG�DSSOLHG�WR�WKH

PDWHULDOL]HG�YLHZ��0XOWLSOH�PDWHULDOL]HG�YLHZV�DUH�UHIUHVKHG�LQ�D�WUDQVDFWLRQDOO\

FRQVLVWHQW�PDQQHU�WR�HQVXUH�GDWD�DQG�UHIHUHQWLDO�LQWHJULW\�

Support for Disconnected Operations

'HFUHDVHG�FRQQHFWLRQ�WLPHV�DUH�D�NH\�UHTXLUHPHQW�LQ�PRVW�GLVFRQQHFWHG

RSHUDWLRQV��0RELOH�XVHUV�DUH�W\SLFDOO\�UXQQLQJ�RQ�D�VPDOO�IRRWSULQW�GDWDEDVH�ZLWK

RQO\�PLQLPDO�DFFHVV��VXFK�DV�D�KRWHO�SKRQH�OLQH��WR�EH�DEOH�WR�UHV\QFK�ZLWK

KHDGTXDUWHUV�

2UDFOH�UHFRJQL]HV�WKDW�PRELOH�XVHUV�QHHG�WR�EH�DEOH�WR�UHV\QF�WKHLU�GDWDEDVHV�DV

TXLFNO\�DV�SRVVLEOH��ZKHQHYHU�D�QHWZRUN�FRQQHFWLRQ�LV�DYDLODEOH��7KXV��PDWHULDOL]HG

YLHZ�UHIUHVK�KDV�EHHQ�RSWLPL]HG�WR�SHUIRUP�DV�TXLFNO\�DV�SRVVLEOH��7KH

PDWHULDOL]HG�YLHZ�UHIUHVK�RSWLPL]DWLRQV�DUH�HVSHFLDOO\�WDUJHWHG�DW�DSSOLFDWLRQV�WKDW

XVH�VXEVWDQWLDO�QXPEHUV�RI�WDEOHV��VXFK�DV��RQH�KXQGUHG�WR�VHYHUDO�KXQGUHG�WDEOHV�

KLJK�ODWHQF\�:$1�RU�,QWHUQHW�QHWZRUN�FRQQHFWLRQV��DQG�FRPSOH[�UXOHV�GHILQLQJ
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WKH�GDWD�VXEVHWV�WR�EH�PDLQWDLQHG�LQYROYLQJ�VXETXHULHV�DFFHVVLQJ�WDEOHV�LQ�PXOWL�

OHYHO�FKLOG���SDUHQW�UHODWLRQVKLSV�

3HUIRUPDQFH�LPSURYHPHQWV�FHQWHU�DURXQG�WZR�W\SHV�RI�RSWLPL]DWLRQV���)LUVW��DUH

ORZ�OHYHO�SURWRFRO�RSWLPL]DWLRQV�WKDW�PLQLPL]H�WKH�QXPEHU�RI�PHVVDJH�H[FKDQJHV

UHTXLUHG�WR�UHSOLFDWH�FKDQJHV��$QG�VHFRQG��DUH�RSWLPL]DWLRQV�WKDW�HQDEOH�WKH

PDWHULDOL]HG�YLHZ�UHIUHVK�PHFKDQLVP�WR�YHU\�HIILFLHQWO\�GHWHFW�ZKHQ�QR�FKDQJHV

KDYH�EHHQ�DSSOLHG�WR�FHUWDLQ�WDEOHV��VXFK�DV��ORRNXS�WDEOHV�WKDW�DUH�VHOGRP

PRGLILHG��DQG�KHQFH�QRWKLQJ�QHHGV�WR�EH�UHSOLFDWHG�

Multitier Materialized Views

:LWK�2UDFOH�L�\RX�FDQ�FUHDWH�DQ�XSGDWDEOH�PDWHULDOL]HG�YLHZ�EDVHG�RQ�DQRWKHU

XSGDWDEOH�PDWHULDOL]HG�YLHZ���7KLV�PXOWLWLHU�FDSDELOLW\�LV�XVHIXO�ZKHUH�QHWZRUN

FRQQHFWLYLW\�EHWZHHQ�VLWHV�LV�DQ�LVVXH��)RU�H[DPSOH��LQ�D�+HDGTXDUWHUV��5HJLRQDO

2IILFH��%UDQFK�2IILFH�FRQILJXUDWLRQ��LQGLYLGXDO�%UDQFK�RIILFHV�PD\�QRW�KDYH

QHWZRUN�FRQQHFWLYLW\�WR�WKH�+HDGTXDUWHUV�VLWH��,Q�D�PXOWLWLHU�XSGDWDEOH�PDWHULDOL]HG

YLHZ�FRQILJXUDWLRQ��HDFK�PLGGOH�WLHU�XSGDWDEOH�PDWHULDOL]HG�YLHZ�SHUIRUPV�DV�D

PDVWHU�VLWH�IRU�DQ\�VXEVHTXHQW�XSGDWDEOH�PDWHULDOL]HG�YLHZV��,Q�SDUWLFXODU��WKH

PLGGOH�WLHU�PDWHULDOL]HG�YLHZ�SHUIRUPV�FRQIOLFW�UHVROXWLRQ�IRU�DQ\�XSGDWHV�WKDW

FRPH�IURP�WKH�VXEVHTXHQW�PDWHULDOL]HG�YLHZV���$W�HDFK�VLWH�WKDW�LV�DFWLQJ�DV�D

PDVWHU�VLWH��FRQIOLFW�GHWHFWLRQ�DQG�UHVROXWLRQ�RFFXUV��,I�D�FKDQJH�WKDW�RULJLQDWHG

IURP�WKH�ORZHU�OHYHO�VLWH��D�%UDQFK�RIILFH�LQ�WKH�HDUOLHU�H[DPSOH��LV�UHMHFWHG��WKH

PLGGOH�WLHU�VLWH�GDWD�YDOXHV�DUH�UHIUHVKHG�WR�WKH�ORZHU�OHYHO�VLWH��YLD�WKH�QRUPDO

UHIUHVK�PHFKDQLVP��&KDQJHV�SHUFRODWH�XS�WR�WKH�WRS�OHYHO�VLWHV�E\�VXFFHVVLYH

UHIUHVKHV�RI�WKH�LQWHUPHGLDWH�OHYHO�VLWHV�

Defining Unique Subsets with Row- and Column-Level Subsetting

7R�IXUWKHU�UHGXFH�FRQQHFWLRQ�WLPHV�DQG�PLQLPL]H�WKH�IRRWSULQW�DW�WKH�UHPRWH

GDWDEDVH�VLWH��LW�LV�FULWLFDO�WKDW�HDFK�UHPRWH�XVHU�RQO\�UHFHLYH�WKH�VXEVHW�RI�GDWD�WKDW

KH�RU�VKH�UHTXLUHV��:LWK�XSGDWDEOH�PDWHULDOL]HG�YLHZV�XVHUV�FDQ�GHILQH�QRW�RQO\

ZKLFK�WDEOHV�ZLOO�EH�UHSOLFDWHG�WR�D�JLYHQ�ORFDWLRQ��EXW�ZKLFK�FROXPQV�DQG�URZV�RI

WKRVH�WDEOHV�ZLOO�EH�UHSOLFDWHG��2UDFOH�L�XSGDWDEOH�PDWHULDOL]HG�YLHZV�SURYLGH�D

VROXWLRQ�WKDW�OHWV�XVHUV�

• (DVLO\�GHILQH�DQG�PDLQWDLQ�WKH�VXEVHW�RI�WKH�GDWDEDVH�QHHGHG�E\�HDFK�UHPRWH

VLWH

• (QVXUH�WKDW�HDFK�XVHU�LV�UHFHLYLQJ�RQO\�WKH�LQIRUPDWLRQ�WKDW�KH�RU�VKH�ZDQWV

DQG�QHHGV

• $OORZ�UHPRWH�XVHUV�WR�VHQG�DQG�UHFHLYH�LQFUHPHQWDO�FKDQJHV�WR�IURP�WKHLU

PDLQ�RIILFH

• 6XSSRUW�PDQ\�WR�PDQ\�UHODWLRQVKLSV��IRU�H[DPSOH��PXOWLSOH�VDOHVSHRSOH

ZRUNLQJ�RQ�WKH�VDPH�DFFRXQWV�DQG�PXOWLSOH�DFFRXQWV�SHU�VDOHVSHUVRQ�
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• (DVLO\�FKDQJH�WKHVH�UHODWLRQVKLSV��IRU�H[DPSOH��LI�D�FXVWRPHU�PRYHV�WR�D�QHZ

VDOHV�WHUULWRU\�

• 0DNH�PDMRU�FKDQJHV�LQ�WKH�ILHOG�RUJDQL]DWLRQ��ZLWKRXW�KDYLQJ�WR�UHEXLOG�DQG

UHGHSOR\�WKH�DSSOLFDWLRQ

:KHQ�XVHUV�FUHDWH�PDWHULDOL]HG�YLHZV�WKH\�PXVW�VRPHKRZ�GHILQH�WKH�VXEVHW�RI�GDWD

WKDW�WKH\�ZDQW�WR�UHSOLFDWH�WR�HDFK�VLWH��:LWK�2UDFOH�UHSOLFDWLRQ��XVHUV�GHILQH�WKH

VXEVHW�XVLQJ�D�6(/(&7�VWDWHPHQW�DV�SDUW�RI�D�&5($7(�0$7(5,$/,=('

9,(:�FRPPDQG��7KH�FROXPQV�OLVWHG�LQ�WKLV�6(/(&7�VWDWHPHQW�GHWHUPLQH�ZKLFK

FROXPQV�DUH�UHSOLFDWHG�WR�D�JLYHQ�PDWHULDOL]HG�YLHZ�VLWH��)RU�H[DPSOH��LI�DQ

LQYHQWRU\�WDEOH�FRQWDLQV�GHVFULSWLYH�LQIRUPDWLRQ�DERXW�HDFK�LWHP��DV�ZHOO�DV�DQ

LPDJH�RI�WKDW�LWHP��XVHUV�PLJKW�FKRRVH�WR�VDYH�VSDFH�DW�WKH�UHPRWH�VLWH�E\�QRW

UHSOLFDWLQJ�WKH�LPDJH�FROXPQ�

ID Desc Cost Image

ID Desc Cost

)LJXUH����2UDFOH�L�5HSOLFDWLRQ�6XSSRUWV�ERWK�&ROXPQ��DQG�5RZ�OHYHO�6XEVHWWLQJ

7R�IXUWKHU�UHVWULFW�WKH�DPRXQW�RI�GDWD�WKDW�LV�UHSOLFDWHG��XVHUV�PLJKW�FKRRVH�WR

LQFOXGH�D�VXETXHU\�DV�SDUW�RI�WKH�6(/(&7�FODXVH��%\�XVLQJ�VXETXHU\�VXEVHWWLQJ�

XVHUV�FDQ�HDVLO\�GHILQH�DQG�PDLQWDLQ�XQLTXH�VXEVHWV�RI�GDWD�IRU�ODUJH�QXPEHUV�RI

UHPRWH�VLWHV��8VHUV�FDQ�FKRRVH�WR�UHSOLFDWH�RQO\�WKRVH�URZV�WKDW�VDWLVI\�WKHLU�XQLTXH

UHTXLUHPHQWV��IRU�H[DPSOH��D�XVHU�PLJKW�FKRRVH�WR�UHSOLFDWH�RQO\�WKRVH�RUGHUV�IRU

FXVWRPHUV�ZKR�DUH�DVVLJQHG�WR�KHU�

6XETXHU\�VXEVHWWLQJ�DOORZV�XVHUV�WR�GHILQH�WKHLU�DVVLJQPHQW�LQIRUPDWLRQ�LQ�RQH

ORFDWLRQ��DQG�UHIHUHQFH�LW�IURP�WKH�RWKHU�WDEOHV�XVLQJ�VXETXHULHV��6XETXHULHV�´ZDON

XSµ�WKH�IRUHLJQ�NH\�UHIHUHQFHV�DOUHDG\�PDLQWDLQHG�RQ�WKH�WDEOHV��WR�DOORZ�D�´FKLOG

WDEOHµ�WR�UHIHUHQFH�DVVLJQPHQW�LQIRUPDWLRQ�PDLQWDLQHG�E\�D�´SDUHQW�WDEOH�µ

6XSSRUW�IRU�PDQ\�WR�PDQ\�UHODWLRQVKLSV�EHWZHHQ�WDEOHV��DV�ZHOO�DV�$1'

FRQGLWLRQV�DFURVV�PXOWLSOH�URZV�DQG�25�FRQGLWLRQV�ZLWKLQ�URZV��\LHOGV�PD[LPXP

IOH[LELOLW\�DQG�SURWHFWLRQ�DJDLQVW�FKDQJH�

8VHUV�GRQ·W�KDYH�WR�VDFULILFH�SHUIRUPDQFH�WR�WDNH�DGYDQWDJH�RI�VXETXHU\

VXEVHWWLQJ��6XETXHU\�PDWHULDOL]HG�YLHZV��LQFOXGLQJ�WKRVH�ZLWK�PDQ\�WR�PDQ\

UHODWLRQVKLSV��FDQ�EH�UHIUHVKHG�XVLQJ�2UDFOH·V�IDVW�UHIUHVK�PHFKDQLVP��ZKLFK�DOORZV

PDWHULDOL]HG�YLHZV�WR�ERWK�VHQG�DQG�UHFHLYH�LQFUHPHQWDO�XSGDWHV�IURP�WKHLU

DVVRFLDWHG�PDVWHU�WDEOHV�

$V�VKRZQ�LQ�WKH�IROORZLQJ�H[DPSOH��LI�D�XVHU�ZDQWHG�WR�FUHDWH�D�PDWHULDOL]HG�YLHZ

RI�WKH�´RUGHUVµ�WDEOH��WKDW�FRQWDLQHG�RQO\�WKH�RUGHUV�IRU�FXVWRPHUV�DVVLJQHG�WR

VDOHVPHQ�ZLWK�QDPHV�EHJLQQLQJ�ZLWK�´MRQHVµ�DQG�VDODU\�!��������KLV�PDWHULDOL]HG
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YLHZ�GHILQLWLRQ�ZRXOG�ORRN�VLPLODU�WR�WKH�RQH�VKRZQ�EHORZ�

     Customers

cust_id Name info...

Orders

ord_id cust_id more..

Assignments

cust_id sale_id

Sales

sale_id sname salary

CREATE MATERIALIZED VIEW orders FOR REFRESH FAST AS
  SELECT * FROM orders@master.db o WHERE
EXISTS
  (SELECT cust_id FROM customers@master.db c
   WHERE o.cust_id = c.cust_id AND
EXISTS
  (SELECT cust_id FROM assignments@master.db a
   WHERE c.cust_id = a.cust_id AND
EXISTS
  (SELECT * from sales@master.db s
    WHERE sname like ‘jones%’ and a.sale_id =
s.sale.id)));

)LJXUH����6XETXHU\�0DWHULDOL]HG�YLHZ�/HW�<RX�(DVLO\�'HILQH�8QLTXH�6XEVHWV

1RWH�WKDW�XVLQJ�D�VHSDUDWH�WDEOH�WR�DVVLJQ�FXVWRPHUV�WR�VDOHVSHRSOH�LQVXODWHV�XVHUV

IURP�KDYLQJ�WR�FKDQJH�WKHLU�PDWHULDOL]HG�YLHZ�GHILQLWLRQV�LI�FKDQJHV�DUH�PDGH�WR

WKH�VDOHV�RUJDQL]DWLRQ��)RU�H[DPSOH��LI�FXVWRPHUV�ZHUH�DVVLJQHG�E\�JHRJUDSKLF

UHJLRQ�EXW�ZLOO�QRZ�EH�DVVLJQHG�E\�VDOHV�YROXPH��D�XVHU�ZRXOG�VLPSO\�XSGDWH�WKH

DVVLJQPHQWV�WDEOH�WR�LPSOHPHQW�WKLV�FKDQJH��7KHVH�FKDQJHV�ZRXOG�EH�UHIOHFWHG�LQ

WKH�ILHOG�WKH�QH[W�WLPH�D�VDOHVSHUVRQ�SHUIRUPHG�D�IDVW�UHIUHVK��7KHUH�ZRXOG�EH�QR

QHHG�WR�PRGLI\�WKH�VFKHPD��WR�HGLW�WKH�PDWHULDOL]HG�YLHZ�GHILQLWLRQV��RU�WR�UHFUHDWH

WKH�PDWHULDOL]HG�YLHZV�

Centralized Administration of Remote Materialized view Sites

$GPLQLVWHULQJ�KXQGUHGV�RI�GLVFRQQHFWHG�XVHUV�LV�SUREDEO\�WKH�JUHDWHVW�FKDOOHQJH

IDFLQJ�FRPSDQLHV�LPSOHPHQWLQJ�PDVV�GHSOR\PHQW�DSSOLFDWLRQV��2UDFOH�UHSOLFDWLRQ

PHHWV�WKLV�FKDOOHQJH�E\�SURYLGLQJ�GHSOR\PHQW�WHPSODWHV�DQG�D�VLPSOH�RII�OLQH

LQVWDQWLDWLRQ�PHFKDQLVP�WKDW�DOORZV�XVHUV�WR�GHILQH�RQFH�DQG�GHSOR\�WR�KXQGUHGV

RU�HYHQ�WKRXVDQGV�RI�VLWHV���$GGLWLRQDOO\��XVHUV�FDQ�WDNH�DGYDQWDJH�RI�WKH

UHSOLFDWLRQ�QRGH�LQ�2UDFOH�(QWHUSULVH�0DQDJHU�WR�PRQLWRU�DQG�PDLQWDLQ�WKHVH

GLVFRQQHFWHG�VLWHV�

0DWHULDOL]HG�YLHZ�GHSOR\PHQW�WHPSODWHV�JUHDWO\�VLPSOLI\�WKH�WDVN�RI�GHSOR\LQJ�DQG

PDLQWDLQLQJ�KXQGUHGV�RI�UHPRWH�PDWHULDOL]HG�YLHZ�VLWHV���'HSOR\PHQW�WHPSODWHV

DOORZ�XVHUV�WR�GHILQH�D�FROOHFWLRQ�RI�SDUDPHWHUL]HG�PDWHULDOL]HG�YLHZ�GHILQLWLRQV�DW
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D�PDVWHU�VLWH���:KHQ�D�UHPRWH�XVHU�FRQQHFWV�WR�D�PDVWHU�VLWH��KH�VHHV�D�OLVW�RI

WHPSODWHV�WR�ZKLFK�KH�KDV�DFFHVV���)RU�H[DPSOH��WKHUH�PLJKW�EH�RQH�WHPSODWH

DYDLODEOH�IRU�WKH�VDOHV�IRUFH�DQG�DQRWKHU�IRU�WKH�ILHOG�VHUYLFH�UHSUHVHQWDWLYHV���7KH

XVHU�FDQ�WKHQ�FKRRVH�WR�LQVWDQWLDWH�WKH�WHPSODWH��DW�ZKLFK�WLPH�WKH�DSSURSULDWH

PDWHULDOL]HG�YLHZV�ZLOO�EH�FUHDWHG�DQG�SRSXODWHG�DW�WKH�UHPRWH�VLWH���7KH

DSSURSULDWH�SDUDPHWHU�YDOXHV��IRU�H[DPSOH��VDOHV�WHUULWRU\�RU�FXVWRPHU�VXSSRUW

OHYHO��FDQ�HLWKHU�EH�VXSSOLHG�E\�WKH�HQG�XVHU�RU�E\�D�ORRN�XS�WDEOH�PDLQWDLQHG�DW�WKH

PDVWHU�VLWH�

7R�GHFUHDVH�FRQQHFWLRQ�WLPHV��WKH�UHPRWH�XVHU�PD\�FKRRVH�WR�KDYH�WKH

PDWHULDOL]HG�YLHZV�EH�´SUH�LQVWDQWLDWHGµ�DW�WKH�PDVWHU�VLWH���7KH�PDWHULDOL]HG�YLHZ

XVHU�ZRXOG�WKHQ�VLPSO\�WUDQVIHU�WKHVH�H[LVWLQJ�PDWHULDOL]HG�YLHZV�RYHU�WR�KHU

UHPRWH�ORFDWLRQ��GLVFRQQHFW��DQG�EHJLQ�ZRUNLQJ���7KH�QH[W�WLPH�VKH�SHUIRUPHG�D

IDVW�UHIUHVK�VKH�ZRXOG�VHH�DQ\�FKDQJHV�WKDW�KDG�EHHQ�PDGH�DW�WKH�PDVWHU�VLWH�VLQFH

WKH�PDWHULDOL]HG�YLHZ�ZDV�LQVWDQWLDWHG�

HYBRID APPLICATIONS

0XOWLSOH�PDVWHU�UHSOLFDWLRQ�DQG�XSGDWDEOH�PDWHULDOL]HG�YLHZV�FDQ�EH�FRPELQHG�LQ

K\EULG�FRQILJXUDWLRQV�WR�PHHW�GLIIHUHQW�QHHGV��6SHFLILFDOO\��PDWHULDOL]HG�YLHZ

PDVWHUV�FDQ�EH�UHSOLFDWHG�LQ�PXOWLSOH�PDVWHU�FRQILJXUDWLRQV��7KLV�DOORZV�IXOO�WDEOH

DQG�WDEOH�VXEVHW�UHSOLFDWLRQ�WR�EH�FRPELQHG�LQ�RQH�V\VWHP�

)RU�H[DPSOH��PXOWLSOH�PDVWHUV�FDQ�UHSOLFDWH�EHWZHHQ�WZR�KXE�VLWHV�VXSSRUWLQJ�WZR

JHRJUDSKLF�UHJLRQV��5HDG�RQO\�RU�XSGDWDEOH�PDWHULDOL]HG�YLHZV�FDQ�EH�GHILQHG�RQ

WKH�PDVWHUV�WR�UHSOLFDWH�IXOO�WDEOHV�RU�WDEOH�VXEVHWV�WR�VLWHV�ZLWKLQ�HDFK�UHJLRQ�

7KHVH�UHJLRQDO�VLWHV�FRXOG�WKHQ�DFW�DV�PDVWHUV�IRU�PDWHULDOL]HG�YLHZV�QHHGHG�E\

GLVFRQQHFWHG�XVHUV�LQ�WKH�ILHOG��VXFK�DV�VDOHV�SHUVRQQHO��8VHUV�FDQ�HDVLO\�DGG�PDVWHU

RU�PDWHULDOL]HG�YLHZ�VLWHV�DV�QHHGHG�WR�PHHW�WKH�VFDODELOLW\�QHHGV�RI�WKHLU�UDSLGO\

JURZLQJ�HQYLURQPHQWV��$GGLWLRQDOO\��WKLV�W\SH�RI�FRQILJXUDWLRQ�DOORZV�WKH�PDVWHU

VLWHV�WR�IXQFWLRQ�DV�IDLO�RYHU�VLWHV�IRU�HDFK�RWKHU�

mastermaster

master

M View

M View

Master
M View

M View

M View

)LJXUH����2UDFOH·V�8QLTXH�0XOWL�KXE�DQG�6SRNH�$UFKLWHFWXUH�6XSSRUWV�WKH�:LGHVW�9DULHW\�RI

$SSOLFDWLRQV
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ALTERNATIVE REPLICATION MECHANISMS

,Q�DGGLWLRQ�WR�DV\QFKURQRXV�PXOWL�PDVWHU�DQG�PDWHULDOL]HG�YLHZ�VLWH�UHSOLFDWLRQ�

2UDFOH�SURYLGHV�WZR�DOWHUQDWLYH�PHFKDQLVPV�IRU�SURSDJDWLQJ�GDWD�OHYHO�FKDQJHV

EHWZHHQ�VLWHV�

• SURFHGXUDO�UHSOLFDWLRQ

• V\QFKURQRXV�UHSOLFDWLRQ

3URFHGXUDO�5HSOLFDWLRQ³3URFHGXUDO�UHSOLFDWLRQ�DOVR�XVHV�GHIHUUHG�UHPRWH�SURFHGXUH

FDOOV��2FFDVLRQDOO\�LW�PD\�EH�QHFHVVDU\�WR�SHUIRUP�ODUJH�QXPEHUV�RI�XSGDWHV�LQ�D

VHULDO��EDWFK�RULHQWHG�PDQQHU�WR�UHSOLFDWHG�GDWD��)RU�H[DPSOH��SHUKDSV�RQFH�D

TXDUWHU�RU�RQFH�D�\HDU�LW�PD\�EH�QHFHVVDU\�WR�SXUJH�ROG�RUGHU�GDWD�WKDW�PD\�QR

ORQJHU�QHHG�WR�EH�NHSW�RQOLQH��5HSOLFDWLQJ�HDFK�LQGLYLGXDO�URZ�FKDQJH�DFURVV

PXOWLSOH�VLWHV�FRXOG�EH�YHU\�LQHIILFLHQW��,QVWHDG��E\�XVLQJ�SURFHGXUDO�UHSOLFDWLRQ�

XVHUV�FDQ�FDOO�D�SURFHGXUH�DW�RQH�ORFDWLRQ��DQG�HQVXUH�WKDW�DQ�LGHQWLFDO�SURFHGXUH

ZLOO�EH�H[HFXWHG�DW�HDFK�UHSOLFDWH�VLWH�WR�SHUIRUP�WKH�XSGDWHV�GLUHFWO\�

6\QFKURQRXV�5HSOLFDWLRQ³:KHQ�XVHUV�PDNH�D�FKDQJH�WR�D�UHSOLFDWHG�WDEOH�XVLQJ

V\QFKURQRXV�UHSOLFDWLRQ��2UDFOH�HQVXUHV�WKDW�WKH�FKDQJH�LV�VXFFHVVIXOO\�DSSOLHG�DW

ERWK�WKH�ORFDO�WDEOH�DQG�DW�DQ\�UHSOLFDWHG�FRSLHV�RI�WKH�WDEOH��RU�WKH�WUDQVDFWLRQ�LV

UROOHG�EDFN��6\QFKURQRXV�UHSOLFDWLRQ�LV�PRVW�XVHIXO�LQ�VLWXDWLRQV�ZKHUH�XVHUV�KDYH�D

VWDEOH�QHWZRUN�DQG�UHTXLUH�WKDW�WKHLU�UHSOLFDWHG�VLWHV�UHPDLQ�FRQWLQXRXVO\

V\QFKURQL]HG�

MAINTAINING A REPLICATED ENVIRONMENT

:LWKLQ�WKH�GDWDEDVH��2UDFOH�L�UHSOLFDWLRQ·V�GLVWULEXWHG�VFKHPD�PDQDJHPHQW�IDFLOLW\

SURYLGHV�WKH�PHFKDQLVPV�IRU�GHILQLQJ�DQG�FKDQJLQJ�D�UHSOLFDWHG�HQYLURQPHQW��7KH

UHSOLFDWLRQ�QRGH�RI�2UDFOH�(QWHUSULVH�0DQDJHU�SURYLGHV�D�JUDSKLFDO�XVHU�LQWHUIDFH

IRU�WKLV�IDFLOLW\��7KH�GLVWULEXWHG�VFKHPD�PDQDJHPHQW�IDFLOLW\�VWRUHV�WKH�GHILQLWLRQ�RI

D�UHSOLFDWHG�HQYLURQPHQW�LQ�WKH�UHSOLFDWLRQ�FDWDORJ��ZKLFK�FDQ�DOVR�EH�TXHULHG�XVLQJ

VWDQGDUG�64/�FRPPDQGV�IURP�D�YDULHW\�RI�WRROV�

Replication Catalog

7KH�UHSOLFDWLRQ�FDWDORJ�SURYLGHV�D�VLQJOH��FRQVROLGDWHG�UHSRVLWRU\�FRQWDLQLQJ�WKH

PHWDGDWD�WKDW�GHILQHV�WKH�UHSOLFDWHG�HQYLURQPHQW��7KH�UHSOLFDWLRQ�FDWDORJ�LV�LWVHOI

UHSOLFDWHG�WR�PXOWLSOH�VLWHV�WR�HQVXUH�KLJK�DYDLODELOLW\�DQG�HDV\�ORFDO�DFFHVV�E\

DXWKRUL]HG�XVHUV�ZKHUHYHU�WKH\�PD\�EH�ORFDWHG�

7KH�UHSOLFDWLRQ�FDWDORJ�GHILQHV�WKH�GDWDEDVH�REMHFWV�EHLQJ�UHSOLFDWHG��WKH�VLWHV

ZKHUH�WKH\�DUH�UHSOLFDWHG��DQG�WKH�PHFKDQLVPV�XVHG�WR�VXSSRUW�WKHLU�UHSOLFDWLRQ�

'DWDEDVH�REMHFWV�LQFOXGH�WKH�WDEOHV�WKDW�FRQWDLQ�UHSOLFDWHG�GDWD�DQG�WKH�REMHFW

GHILQLWLRQV�IRU�RWKHU�VXSSRUWLQJ�FRPSRQHQWV�LQFOXGLQJ�LQGH[HV��YLHZV��SURFHGXUHV�

WULJJHUV��DQG�V\QRQ\PV��$Q�H[WHQVLRQ�WR�2UDFOH·V�VWDQGDUG�GDWD�GLFWLRQDU\��WKLV

PHWDGDWD�LV�RSHQ�DQG�DFFHVVLEOH��,W�FDQ�HDVLO\�EH�TXHULHG�XVLQJ�VWDQGDUG�64/�
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Distributed Schema Management

2UDFOH�L�UHSOLFDWLRQ·V�GLVWULEXWHG�VFKHPD�PDQDJHPHQW�FDSDELOLW\�DOORZV�UHSOLFDWHG

HQYLURQPHQWV�WR�EH�GHILQHG�DQG�FKDQJHG�IURP�D�VLQJOH�FRQWURO�SRLQW��,W

DXWRPDWLFDOO\�UHSOLFDWHV�DQG�DSSOLHV�GDWD�GHILQLWLRQ�ODQJXDJH��''/��FRPPDQGV�WR

PXOWLSOH�VLWHV��,W�DOVR�DXWRPDWLFDOO\�DFWLYDWHV�WKH�LQWHUQDO�WULJJHUV�DQG�LQWHUQDO

SURFHGXUHV�XVHG�WR�VXSSRUW�UHSOLFDWLRQ�

'LVWULEXWHG�VFKHPD�PDQDJHPHQW�DOORZV�XVHUV�WR�SHUIRUP�RSHUDWLRQV�VXFK�DV�

• $GG�DQ�LQGH[�RU�FKHFN�FRQVWUDLQW�WR�D�UHSOLFDWHG�WDEOH�HYHU\ZKHUH

• $GG�DOO�WKH�GDWDEDVH�REMHFWV�LQ�D�UHSOLFDWLRQ�JURXS�WR�D�QHZ�VLWH

• $OWHU�D�SURFHGXUH�RU�YLHZ�GHILQLWLRQ�HYHU\ZKHUH

'LVWULEXWHG�VFKHPD�PDQDJHPHQW�RSHUDWLRQV�DUH�SHUIRUPHG�DQG�FRQWUROOHG�IURP

RQH�VLWH�FDOOHG�WKH�PDVWHU�GHILQLWLRQ�VLWH��,W�DXWRPDWLFDOO\�SXVKHV�''/�WR�DOO�PDVWHU

VLWHV�DQG�DOORZV�PDWHULDOL]HG�YLHZ�VLWHV�WR�SXOO�GRZQ�DQG�DSSO\�''/�RQ�GHPDQG�

%HFDXVH�LW�XVHV�DQG�PDLQWDLQV�WKH�UHSOLFDWLRQ�FDWDORJ��ZKLFK�LV�LWVHOI�UHSOLFDWHG�WR

PXOWLSOH�VLWHV��WKH�PDVWHU�GHILQLWLRQ�VLWH�FDQ�EH�FKDQJHG�LQ�FDVH�RI�IDLOXUH�

'LVWULEXWHG�VFKHPD�PDQDJHPHQW�RSHUDWLRQV�DUH�LQLWLDWHG�E\�*8,�EDVHG

PDQDJHPHQW�WRROV�IURP�2UDFOH�RU�RWKHU�YHQGRUV�WKURXJK�DQ�RSHQ�SURFHGXUDO�$3,�

Replication Management Tool

7KH�2UDFOH�(QWHUSULVH�0DQDJHU�FRQVROH�FRQWDLQV�D�UHSOLFDWLRQ�QRGH�WKDW�OHWV�D

UHSOLFDWLRQ�DGPLQLVWUDWRU�JUDSKLFDOO\�FRQILJXUH��VFKHGXOH��DQG�DGPLQLVWHU�D

UHSOLFDWHG�HQYLURQPHQW�IURP�D�VLQJOH�ORFDWLRQ��7KLV�SRLQW�DQG�FOLFN�LQWHUIDFH�OHWV

XVHUV�GHILQH�JURXSV�RI�GDWDEDVH�REMHFWV�WKDW�QHHG�WR�EH�UHSOLFDWHG�DQG�PDQDJHG�DV

D�XQLW��7KHVH�REMHFWV�FDQ�LQFOXGH�QRW�MXVW�WDEOHV��EXW�WKHLU�VXSSRUWLQJ�REMHFWV�DV

ZHOO��$IWHU�FUHDWLQJ�D�JURXS��XVHUV�FDQ�GUDJ�DQG�GURS�LW�RQWR�RWKHU�GDWDEDVHV�WR�DGG

QHZ�UHSOLFDWLRQ�VLWHV�WR�WKHLU�HQYLURQPHQW��,I�D�XVHU�DGGV�RU�UHPRYHV�REMHFWV�IURP

D�UHSOLFDWLRQ�JURXS��WKH�FKDQJHV�DUH�DXWRPDWLFDOO\�GHSOR\HG�DW�HYHU\�VLWH�

2UDFOH�(QWHUSULVH�0DQDJHU�DOVR�KHOSV�XVHUV�WURXEOHVKRRW�DQG�UHVROYH�HUURU

FRQGLWLRQV��$�UHSOLFDWLRQ�DGPLQLVWUDWRU�FDQ�YLHZ�WKH�GHIHUUHG�WUDQVDFWLRQ�TXHXH�DW

HDFK�ORFDWLRQ��DQG�UHVFKHGXOH�RU�IRUFH�LPPHGLDWH�H[HFXWLRQ�RI�WKHVH�WUDQVDFWLRQV�DV

QHHGHG��7KH�DGPLQLVWUDWRU�FDQ�DOVR�YLHZ�RXWVWDQGLQJ�DGPLQLVWUDWLYH�UHTXHVWV�IRU

HDFK�ORFDWLRQ��2UDFOH�L�SURYLGHV�LPSURYHG�SHUIRUPDQFH�PRQLWRULQJ�DQG�HQKDQFHG

UHSRUWLQJ�IRU�UHSOLFDWLRQ�XVHUV�
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)LJXUH����2UDFOH�(QWHUSULVH�0DQDJHU�+HOSV�8VHUV�&RQILJXUH�DQG�0DLQWDLQ�D�5HSOLFDWHG�(QYLURQPHQW

SUMMARY

2UDFOH�L�UHSOLFDWLRQ�GHOLYHUV�WKH�LQGXVWU\·V�PRVW�FRPSUHKHQVLYH�UHSOLFDWLRQ

FDSDELOLWLHV��$OO�UHSOLFDWLRQ�PHFKDQLVPV�ZHUH�GHVLJQHG�IURP�WKH�EHJLQQLQJ�WR�EH�EL�

GLUHFWLRQDO��5HSOLFDWLRQ�FKDQJH�FDSWXUH�DQG�DSSO\�IXQFWLRQV�UXQ�GLUHFWO\�ZLWKLQ�WKH

2UDFOH�6HUYHU�H[HFXWDEOH�LWVHOI��LQ�&�FRGH��IRU�PD[LPXP�SHUIRUPDQFH�DQG�PLQLPDO

UHVRXUFH�XWLOL]DWLRQ��5REXVW��FRPSUHKHQVLYH�XSGDWH�FRQIOLFW�GHWHFWLRQ�DQG

UHVROXWLRQ�PHFKDQLVPV�SURWHFW�WKH�HQWLUH�UHSOLFDWHG�HQYLURQPHQW��$QG�D�VLQJOH�WRRO

��2UDFOH�(QWHUSULVH�0DQDJHU���PDQDJHV�LW�DOO�

)URP�PDVV�GHSOR\PHQW�DSSOLFDWLRQV��VXFK�DV�VDOHV�IRUFH�DXWRPDWLRQ��WR

DSSOLFDWLRQV�UHTXLULQJ�GDWD�V\QFKURQL]DWLRQ�EHWZHHQ�VHUYHUV�VXSSRUWLQJ��IRU

H[DPSOH��PXOWLSOH�ZHEVLWHV�RU�FDOO�FHQWHUV��2UDFOH�L�UHSOLFDWLRQ�VXSSRUWV�WKHP�DOO�LQ

RQH�LQWHJUDWHG�HQYLURQPHQW�

.
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