2UDF0H L SHSOILFDWLRQ

S5Q ZUDFOH = KLWH 3DSHU

—XQH

ORACLE
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7+C LCC™ D25 5(C3/.&5B7, 21
352 " 8&7 6800%B5<
6(59CS5 72 6(59(C5 6=1&+521 ,=57,21
&DSWXULQJ DQG BSS\LQI SHSILFDWHG &KDQJIHV
IURSDJIDWLQI &KDQJIHV
OLQLPL]LQJ ~ DWD 3URSDJIDWLRQ
OB66 = (B/2<OCL7 $33/,&F57,216
6XSSRUN IRU ~ LVFRQQHFWHG = SHUDWLRQV
O XOWLWLHU ODWHULDOLTHG SLHZV
=~ HILQLQJ SQLTXH BXEVHW ZIWK SRZ DQG &RIXPPQ /HYH) 6XEVHWLQJ
&HQWUDILJHG S5GPLQLVWUDWLRQ RI SHPRWH ODWHULDOLJHG YLHZ 6LWHV
+=%5, T $B33/,&B7,.216
B/7C5ALB7,.9C 5C3/.&57,21 OC&+$B1,606
O$B,17%5,1L,1>~ B 5C3/7.&B7C~ C19,5210CL7
SHSILFDWLRQ &DWDORJ
= LWULEXWHG 6FKHIPD ODQDJIHPHQW
SHSILFDWLRQ ODQDIHPHQW 7 RR0

6800FB5<
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Oracle9i Replication

THE NEED FOR REPLICATION

,QFUHDVLQJ0\ FRPPSDQLHV DUH WXUQLQJ WR Z2UDF0H UHSOLFDWLRQ WR SURYLGH WKH KLJIK
DYDLODELOWN VFDODELOIWN DQG LP SURYHG SHUIRUPDQFH UHTXLUHG E\ WKHLU DSSOLFDWLRQV
7KH UDSLG JURZWK RI WKH ,QWHUQHW IXUWNKHU LQFUHDVHV WKH QHHG IRU LP SURYHG
UHSOLFDWLRQ WHFKQRORJ\ DURP? GLVWULEXWHG ZHEVIWH LQWHJUDWLRQ WR FPPDVV GHSOIR\PHQW
RYHU WKH ,QWHUQHW =UDF0H UHSOLFDWLRQ SURYLGHV WKH WHFKQRORJ\ UHTXLUHG WR P HHW

WKHVH QHHGV

PRODUCT SUMMARY

S5HSOLFDWLRQ LV WKH SURFHVV RI FRS\LQJ DQG FPDLQWDLQLQJ GDWDEDVH RENHFWY LQ PP X0WLS0H
GDWDEDVHV WKDW FPDNH XS D GLWULEXWHG GDWDEDVH V\WHPFP? &KDQJHV DSS0LHG DW RQH VLWH
DUH FDSWXUHG DQG VWRUHG 0RFD00O\ EHIRUH EHLQJ IRUZDUGHG DQG DSSO0LHG DW HDFK RI1 WKH
UHPRWH ORFDWLRQV SHSOILFDWLRQ SURYLGHV XVHUV ZIWK IDW ORFD0 DFFHVV WR VKDUHG GDWD
DQG SURWHFWV WKH DYDLODELOWN R1 DSSOLFDWLRQV EHFDXVH DOWHUQDWH GDWD DFFHVV RSWL.RQV
HLLW  CYHQ LI RQH VIWH EHFRPPHV XQDYDLIDEOH XVHUV FDQ FRQWLQXH WR TXHU\ RU HYHQ

XSGDWH WKH UHPDLQLQJ 0RFDWLRQV

2UDFO0H UHSOLFDWLRQ LV GHVLIQHG WR VXSSRUW D ZLGH YDULHW\ RI DSSOLFDWLRQV RIWHQ ZLWK
YHUN\ GLITHUHQW UHTXLUHPHQWY D>RU H[DPS0H VDOHV IRUFH DXWRFPDWLRQ ILHOG VHUYLFH
UHWDL0O DQG RWKHU FPDVV GHSIR\PHQW DSSOLFDWLRQV W\SLFD00\ UHTXLUH GDWD WR EH
SHULRGLFDOON VAQFKURQL]IHG EHWZHHQ FHQWUDO VAVWHPV DQG YHU\ 0DUJH QXPPEHUV RI

VD0 UHPRWH VLIWHV RIWHQ RSHUDWLQJ LQ D GLVFRQQHFWHG FPDQQHU = KLOH DW WKH RWKHU
HQG RI WKH VSHFWXPF DSSOLFDWLRQV VXFK DV FD00 FHQWHUV DQG ,QWHUQHW V\VWHPV UHTXLUH
GDWD RQ P XOWLSOH VHUYHUV WR EH VAQFKURQL]IHG LQ D FRQWLQXRXV QHDU UHD0 WFPH FPDQQHU
WR HQVXUH WKDW WKH VHUYLFH SURYLGHG LV XS DQG DYDLODEOH DW D00 WFPHV Z2UDF0H SURYLGHV
D VRSKLWILFDWHG FRQIOILFW GHWHFWRQ FPHFKDQLVF DQG D FRP SUHKHQVLYH VHW RI1
DXWRPFPDWHG FRQIOLFW UHVROXWLRQ URXWLQHV WR HQVXUH GDWD FRQYHUJHQFH WKURXJKRXW WKH

UHSOLFDWHG HQYLURQPFPHQW

2UDFO0H UHSOLFDWLRQ HQDEOHV ERWK FPDVV GHSOR\FPHQW DQG VHUYHU WR VHUYHU
FRQILIXUDWLRQV WR EH LQWHJUDWHG LQWR RQH FRKHUHQW HQYLURQPFPHQW VR WKDW IRU
H[DPS0H VDOHVIRUFH DXWRPDWRQ DSSILFDWLRQV DQG FXVWRFPHU VHUYLFH FD00 FHQWHUV FDQ
VKDUH GDWD S5GGLWLRQDOON\ Z=UDF0H CQWHUSULVH ODQDJHU SURYLGHYV DQ HDV\ WR XVH
JUDSKLFD0 XVHU LQWHUIDFH ZKLFK SURYLGHV XVHUV ZIWK D VLQJ0H SRLQW R1 FRQWUR0 IRU

WKHLU HQWLUH UHSOLFDWHG HQYLURQPHQW
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SERVER-TO-SERVER SYNCHRONIZATION

D RU VHUYHU WR VHUYHU FRQILIXUDWLRQV VXSSRUWQJ PXWLS0H ZHE VIWHV FD00 FHQWHUV DQG
RWKHU DSSOLFDWLRQV Z2UDF0H UHSOLFDWLRQ HQDEOHV GDWD VXFK DV XVHU DFFRXQW
LQIRUPDWRQ RU FXVWRPFPHU VHUYLFH UHFRUGV WR EH PRYHG TXLFNO\ DQG LQ 0DUJH YROXFPH

EHWZHHQ O0RFDWLRQV

7R NHHS WKHVH 0RFDWLRQV DV XS WR GDWH DV SRVVLE(OH Z=ZUDF0H UHSOLFDWLRQ VXSSRUWW QHDU
UHDO WLFPH GDWD SURSDJDWRQ EHWZHHQ Q ZD\ FRQQHFWHG VLWHV RU PDVWHUV 7KLV IRUP
Rl PXWLS0H PDVWHU VIWH RU P XOWLFPDVWHU UHSOLFDWLRQ VXSSRUWVY 1X00 WDEOH SHHU WR SHHU
UHSOLFDWLRQ EHWZHHQ FPDVWHU WDEOHV =2UDF0H UHSOLFDWLRQ VXSSRUWY VWDQGDUG Z=ZUDF0H GDWD
WSHV VXFK DV 9$5&+3$55 DQG 1L.8O0O% (S =2UDF0H L UHSOILFDWRQ HL[WHQGV WKLV
VXSSRUW WR LQFOXGH PRVW XVHU GHILQHG GDWD WSHV VXFK DV REMHFW WDEOHV DQG WDEOHV

ZIWK QHVWHG WDEOHV

ODVWHU WDEOHV DW D00 VIWHV FDQ EH XSGDWHG &KDQJHV DSSOLHG WR DQ\ FPDVWHU WDEOH DUH
SURSDJDWHG DQG DSSO0LHG GLUHFWO\ WR D00 RWKHU FPDVWHU WDEOHV = LWK DVNQFKURQRXV

P X0WLFPDVWHU UHSOLFDWLRQ HDFK FKDQJH FPDGH EN\ D XVHU LV FDSWXUHG DQG VWRUHG 0RFDOO\
DQG WKHQ 0DWHU TRUZDUGHG DQG DSSO0LHG DW HDFK UHPRWH 0RFDWLRQ O X0WLFDVWHU
UHSOLFDWLRQ XVHV GHIHUUHG UHPRWH SURFHGXUH FDOOV 53&V DV WKH XQGHUN\LQJ WUDQVSRUW

PHFKDQLVP WR SURSDJDWH DQG DSS0\ FKDQJHV

&KDQJHV WR PP X0WLS0H FPDVWHU WDEOHV DUH DSSOLHG LQ D WUDQVDFWLRQDOO\ FRQVLVWHQW

P DQQHU WR HQVXUH GDWD DQG UHIHUHQWLD0 FRQVLWHQF\ &KDQJHV DUH SURSDJDWHG HLWKHU
LP PHGLDWHON\ LQ DQ HYHQW EDVHG FPDQQHU RU DW VSHFLILHG SRLQWV LQ WPH ZKHQ
FRQQHFWLYLW\ LV DYDLIDEOH RU ZKHQ FRPP P XQLFDWLRQV FRVW DUH ORZHW H J GXULQJ
HYHQLQJ KRXUV D)DLOXUHV RI DO\ RQH FPPDVWHU VLWH Z100 QRW EORFN SURSDJDWLRQ RI1
FKDQJHV EHWZHHQ RWKHU FPDVWHU VILWHV ,1 D UHPRWH VAVWHP LV XQDYDLIDEOH WKH GHIHUUHG
53&V SURSDJIDWLQI FKDQJHV WR WKDW VAWHPF UHPDLQ LQ WKHLU ORFD0 TXHXH IRU 0DWHU

HLHFXWRQ

.1 WZR VIWHV XSGDWH WKH VDFPH GDWD HOIHFPHQW ZIWKLQ WKH VDFPH UHSOLFDWLRQ LQWHUYDO DQ
XSGDWH FRQIOFW Z100 RFFXU 7R HQVXUH FRQYHUJHQFH Z=2UDF0H GHWHFWV DQG UHVROYHV
XSGDWH FRQIOLFW VR WKDW WKH GDWD HOHFPHQW KDV WKH VDFPH YD0XH DW HYHU\ VLWH SVHUV
PD\ FKRRVH RQH Rl Z2UDF0H+V FPDQ\ EXLOW LQ FRQIILFW UHVROXWLRQ URXWLQHV VXFK DV
-0DWHVW WPHWDPS RU -VIWH SULRUWN\  WR UHVROYH SRWHQWLD0 FRQIOLFWW &SVHUV FDQ VHOHFW
GLIHUHQW PHWKRGV IRU GLITHUHQW WDEOHV RU HYHQ GLITHUHQW JURXSV RI FROIXPQV ZLWKLQ
D WDEOH 8VHUV FDQ DOVR FUHDWH WKHLU RZQ URXWLQHV WR HP SOR\ UHVROXWLRQ UX0HV WDLORUHG

WR WKHLU SDUWLFX0DU EXVLQHVV QHHGV

Z2UDFOH L UHSOLFDWLRQ KDV EHHQ FDUHIX00\ GHVLIQHG WR SURYLGH WKH RSWLFPD0
SHUIRUPDQFH UHTXLUHG E\ XVHUV R1 PXWMWLFPDVWHU UHSOLFDWLRQ ZKLOH VWL00 HQVXULQJ GDWD
LQWHIULW\ WKURXJIKRXW WKH UHSOLFDWHG HQYLURQPFPHQW 7 KHUH DUH WKUHH NH\ FRP SRQHQWV

LQ PDLLPLILQJ SHUIRUPDQFH WR SURYLGH QHDU UHD0 WLFPH SURSDJDWRQ
hd CIILFLHQWO\ FDSWXULQJ DQG DSSO\LQJ UHSILFDWHG FKDQJHV
® OD[LPL]ILQJI SURSDJIDWRQ SHUIRUPDQFH WKURXJK SDUDOOHOLY P

® OLRLPLILQJI WKH DPRXQW RI GDWD WKDW PXVIW EH VHQW ZKHQ SURSDJDWLQJ FKDQJHV
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Capturing and Applying Replicated Changes

= KHQ FDSWXULQJ DQG DSS0\LQJ UHSOLFDWHG FKDQJHV LW LV LPSRUWDQW QRW WR VIRZ GRZQ
HLLVWLQJ DSSOLFDWLRQV EN\ LQWURGXFLQJ XQQHFHVVDU\ RYHUKHDG RQ WKH H[LVWLQJ V\VWHP
SBGGLWLRQDO\ DV D UHSOLFDWHG VAVWHPFP JURZV XVHUV UHTXLUH D VROXWLRQ WKDW ZL00

FRQWLQXH WR VFDOH DQG WKDW ZL00 EH HDV\ WR FPDQDJH DQG FPDLQWDLQ

S5HSOLFDWLRQ XVHV WULJJHUV WR FDSWXUH UHSOLFDWHG WUDQVDFWLRQV DQG WWRUH WKHPP LQ D 0RFDO
TXHXH Z2QFH WKHVH FKDQJHV KDYH EHHQ SURSDJDWHG WR WKH UHFPRWH ORFDWLRQ SDFNDJHV
DUH XVHG WR DSSO0\ WKH UHSOLFDWHG FKDQJHV DW WKH WDUJHW 7R LP SURYH SHUIRUPDQFH DQG
UHGXFH RYHUKHDG WKHVH WULJJHUV DQG DSSO0\ SDFNDJHV KDYH EHHQ LQWHUQDOLJHG % HFDXVH
WKH\ DUH ZUMWWHQ LQ & DQG FRPPSLIHG GLUHFWO\ LQWR WKH ZZUDF0H NHUQH0 WKHVH OLIJKWZHLIKW
LQWHUQDO0 FPHFKDQLVPV FUHDWH YLUWXD00ON QR RYHUKHDG RQ WKH UHSOLFDWHG WDEOH DQG VFDOH
UHDGLO\ DV \RXU VW\WHP? JURZV Z2UDF0H+V FKDQJH FDSWXUH DQG DSS0\ PHFKDQLVFPV DUH

FR P SOHWHO\ LQWHJUDWHG ZIWK WKH Z2UDF0H 6HUYHU FPDNLQJ FPDQDJHFPHQW HDV\ 7KHUH DUH

QR VSHFLD0 H[WHUQDO FRP SRQHQWY WR FRQILIXUH DQG PP DLQWDLQ

Propagating Changes

SHIWHU FDSWXULQJI FKDQJHV WR UHSOLFDWHG GDWD WKH FKDQJHV PXW EH SURSDJDWHG WR HDFK
UHPRWH ORFDWLRQ WR EH DSS0LHG Z=UDF0H UHSOLFDWLRQ XVHV PP X0WLS0H VHVVLRQV WR
SDUDOOHOL]H WKH WUDQVDFWLRQ VWUHDPFP WR HDFK UHFPRWH ORFDWLRQ Z=UDFO0H UHSOLFDWLRQ
DXWR P DWLFD00ON\ SDUDO00HOLJHV WKH SURSDJDWLRQ VWUHDP WR HDFK ORFDWLRQ ZKLOH VWL00
SUHVHUYLQJ WUDQVDFWLRQDO0 LQWHJIULW\ E\ GHWHUPPLQLQJ WKH GHSHQGHQFLHV EHWZHHQ WKH

WUDQVDFWLRQV

stored

Ifif update | procedur
= It delete

F -i l'if insert...
E

background

DLIXUH 3DUD00HO 3URSDJDWLRQ <UHDWO\ , PSURYHV SHSOLFDWLRQ 3HUIRUP DQFH

= KHQ SURSDJDWLQJ UHSOLFDWHG GDWD LW LV LP SRUWDQW WR SUHVHUYH RUGHULQJ EHWZHHQ
GHSHQGHQW WUDQVDFWLRQV 7 KH HDVLHVW PHWKRG RI1 SUHVHUYLQJ RUGHULQJ EHWZHHQ
WUDQVDFWLRQV LV WR DSSO0\ WKH WUDQVDFWLRQV DW HDFK UHFPRWH ORFDWLRQ LQ WKH VDFPH RUGHU

WKDW WKH\ ZHUH DSSO0LHG 0RFD00O\ E\ VHULDOL]LQJ WKH WUDQVDFWLRQ VWUHDPFP 7KLV PHWKRG

Oracle9l Replication Page 5



KRZHYHU VHW D 0RZ WKUHVKROG IRU WKH WUDQVDFWLRQ YROXFH WKDW FDQ EH

DFFRP P RGDWHG E\ D UHSOLFDWHG HQYLURQPFPHQW

2UDF0H XVHV D OLJKWZHLIKW FRRUGLQDWRU SURFHVV DW WKH 0RFD0 VLWH WR GHWHUFPPLQH WKH
GHSHQGHQFLHV EHWZHHQ WUDQVDFWLRQV EHIRUH WKH\ DUH SURSDJDWHG 3DUDO00H0
SURSDJDWLRQ FPPDNHV XVH RI WKH SRR0 RI1 DYDLODEOH SDUD00H0 VODYH SURFHVVHV LQ D FPDQQHU
VLPLODU WR SDUDO00HO TXHUN\ 7KH FRRUGLQDWRU WUDFNV WKH WUDQVDFWLRQ GHSHQGHQFLHV
DOORFDWHV ZRUN WR WKHVH VHUYHU SURFHVVHV DQG WUDFNV WKH SURJUHVV RI WKH
WUDQVDFWLRQV 5 WUDQVDFWLRQ LV QRW SURSDJDWHG XQWL0 DIWHU WKH WUDQVDFWLRQV WKDW LW
GHSHQGV RQ KDYH EHHQ SURSDJDWHG OXWLS0H WUDQVDFWLRQV WKDW KDYH QR
GHSHQGHQFLHV FDQ EH SURSDJDWHG DQG FRP PWHG LQ SDUD0IHO=I=UHGXFLQJ
ERW0HQHFNV Z=ZUDF0H L IXUWKHU LPSURYHV WKH SHUIRUPDQFH DQG VFDODELILW\ R1 SDUD00HO
SURSDJDWLRQ E\ WUDFNLQJ GHSHQGHQFLHV DW WKH URZ 0HYH0 7KLV DOORZV WKH FRRUGLQDWRU
WR WUDFN GHSHQGHQFLHV DQG RUGHU FKDQJHV FPRUH HIILFLHQWO\N ZKHQ DSSO\LQJ WKH

GHIHUUHG WUDQVDFWLRQ TXHXH

Minimizing Data Propagation

7 KH 0HVV GDWD WKDW \RX QHHG WR SURSDJDWH WKH IDVWHU \RX FDQ SURSDJDWH LW 7KLV LV
HVSHFLDOO\ WUXH IRU WDEOHV ZIWK 0RQJ URZV RU FRIXPPQV FRQWDLQLQJ 0DUJH RENHFW VXFK
DV ELQDUN\ LPDJHV = IWK Z=ZUDF0H UHSOLFDWLRQ XVHUV FDQ FKRRVH WR VHQG RQO\ WKH

PLOQLP XP DPRXQW R1 GDWD QHFHVVDU\ WR VXFFHVVIX00\ DSS0\ D FKDQJH DW D UHP RWH

ORFDWLRQ

7KH PLQLPXP VHW Rl YDOXHV WKDW FPXVW EH VHQW WR DSS0\ D FKDQJH LQF0XGHV WKH

IR00ORZLQJ

®  FROXPPQ YDOXHV QHFHVVDU\ WR XQLTXHO\ LGHQWLI\ WKH URZ EHLQJ XSGDWHG =

WA\SLFDOO\ WKH SULP DU\ NH\ FROXPQV
WKH QHZ YDOXHV IRU DQ\ FKDQJHG FROIXPQV

WKH FROXPPQ YDOXHV QHHGHG EN\ FRQIILFW UHVROXWRQ URXWLQHVI=VXFK DV D

WwPHWDPS

DRU H[DPSOIH VXSSRVH D XVHU KDV WKH IR00RZLQJ WDEOH VSHFLILFDWRQ DQG WKDW VKH KDV
FKRVHQ WR XVH WKH ZUDF0H VXSS0LHG 0DWHVW WPHWDPS FRQILFW UHVROXWLRQ PHWKRG WR
DOZD\V DSSO\ WKH PRW UHFHQW FKDQJH LQ WKH HYHQW RI FRQIILFWLQJ XSGDWHV WR WKH

VDPH URZ

CREATE TABLE enpl oyee

(empno NUMBER CONSTRAI NT pk_enp PRI MARY
KEY,

enane VARCHAR2( 10) CONSTRAI NT nn_enane
NOT NULL

CONSTRAI NT upper _enane

CHECK (ename = UPPER(enane)),
job VARCHAR2(9),
mgr  NUMBER CONSTRAI NT f k_mgr

REFERENCES scott. enp( enpno),
hi redat e DATE DEFAULT SYSDATE,
picture BLOB,
ti mestanp DATE)
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,Q WKLV HIDPS0H Z=2UDF0H ZRX0G RQO\ QHHG WR VHQG WKH YDOXHV RI WKH SULFP DU\ NH\
CO31 2 DQG 7, 0C67FHO3 FRIXPQV DV ZH0W0 DV WKH QHZ YDOXHV IRU DO\ FROXPQV

WKDW ZHUH FKDQJHG DV WKH UHVXOW R1 D WUDQVDFWLRQ

MASS DEPLOYMENT APPLICATIONS

PHQRWKHU UDSLGO\ JURZLQJ FPPDUNHW IRU UHSOLFDWLRQ WHFKQRORJ\ LV PDVV GHSIR\PHQW sV
P RUH DQG PRUH FRPSDQLHV UHFRJQL]H WKH QHHG WR DXWRFPDWH WKHLU TURQW 0LQH
RSHUDWLRQV Z=2UDF0H FRQWLQXHV WR DGG VRSKLWLFDWHG QHZ IXQFWLRQDOILW\ GHVLIQHG WR

P HHW WKLV QHHG 7 KHUH DUH IRXU NH\ FKDOOHQJHV WR VXSSRUWLQJ WKHVH WSHV RI PDVV

GHSIR\PHQW DSSOLFDWLRQV

®  7KH UHPRWH VLWHV PXW EH DEOH UHVAQF RQ GHPDQG DV TXLFNO\ DV SRVVLEOH

ZKHQHYHU FRQQHFWLYLW\ LV DYDLODEOH
®  7KHUH PXWW EH VXSSRUW IRU KLHUDUFKLFD0 FRQILIXUDWRQV

hd CDFK XVHU P XVW RQO\ UHFHLYH WKH SDUWLFX0DU VXEVHW R1 GDWD WKDW KH RU VKH

QHHGV

hd W P XVW EH SRVVLEOH WR FHQWUDOON\ GHSOR\ DQG DGPLQLVWHU KXQGUHGV RU HYHQ

WKRXVDQGV RI1 WKHVH UHPRWH VLWHV

Z2UDF0H XSGDWDEOH FPDWHULDOLJHG YLHZV RU VQDSVKRWVY DUH GHVLIQHG WR FPPHHW WKHVH
UHTXLWHPHQW ODWHULDOLJHG YLHZV FDQ EH GHILQHG WR FRQWDLQ D 1X00 FRS\ RI1 D P DVWHU
WDEOH RU D GHILQHG VXEVHW R1 WKH URZV LQ WKH FPDVWHU WDEOH WKDW VDWLVIN\ D YDOXH EDVHG
VHOHFWLRQ FUWHULRQ = WK Z2UDFOH L \RX FDQ HYHQ FUHDWH FPDWHULDOLJHG YLHZV RI WDEOHV

GHILQHG XVLQJ XVHU GHILQHG GDWD WSHV

ODWHULDOLJHG YLHZV DUH UHIUHVKHG ITURP WKH FPDVWHU DW WFPH EDVHG LQWHUYD0OV RU RQ
GHPDQG 8SGDWHV WR FPDWHULDOLJHG YLHZV DUH SURSDJDWHG DQG DSSOLHG WR PP DWHULDOLJHG
YLHZ P DVWHUV XVLQJ GHIHUUHG 53&V DV WKH XQGHUNLQJ FPHFKDQLVFP $Q\ FKDQJHV WR
WKH P DVWHU WDEOH VLQFH WKH 0DVW UHIUHVK DUH WKHQ SURSDJDWHG DQG DSSOLHG WR WKH

P DWHULDOLJHG YLHZ OXOWLS0H FPDWHULDOLJHG YLHZV DUH UHIUHVKHG LQ D WUDQVDFWLRQDOON\

FRQVLWWHQW PDQQHU WR HQVXUH GDWD DQG UHIHUHQWLDO LQWHIULWN\

Support for Disconnected Operations

=~ HFUHDVHG FRQQHFWLRQ WLFPHV DUH D NH\ UHTXLWHPHQW LQ P RVW GLVFRQQHFWHG
RSHUDWLRQV ORELIH XVHUV DUH W\SLFD00\ UXQQLQJ RQ D VFPPD00 IRRWSULQW GDWDEDVH ZILWK
RQO\ PLQLFPD0 DFFHVV VXFK DV D KRWH0 SKRQH 0LQH WR EH DEOH WR UHV\QFK ZLWK

KHDGTXDUWHUV

2UDF0H UHFRJQL]HV WKDW PRELH XVHUV QHHG WR EH DEOH WR UHV\QF WKHLU GDWDEDVHV DV
TXLFNO\ DV SRWLE(H ZKHQHYHU D QHWZRUN FRQQHFWLRQ LV DYDLOIDEOH 7KXV P DWHULDOLJHG
YLHZ UHIUHVK KDV EHHQ RSWLPL]HG WR SHUIRUP DV TXLFNO\ DV SRVVLEOH 7KH

P DWHULDOLJHG YLHZ UHIUHVK RSWLPL]DWLRQV DUH HVSHFLD0OO\ WDUJHWHG DW DSSOLFDWLRQV WKDW
XVH VXEVWWDQWLD0 QXFEHUV RI WDEOHV VXFK DV RQH KXQGUHG WR VHYHUD0O KXQGUHG WDEOHV

KLIK 0DWHQF\ = S5 RU ,QWHUQHW QHWZRUN FRQQHFWLRQV DQG FRPSOH[ UX0HV GHILQLQJ
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WKH GDWD VXEVHW WR EH PDLQWDLQHG LQYROYLQJ VXETXHULHV DFFHVVLQJ WDEOHV LQ P> X0WL

OHYH0 FKLOG SDUHQW UHOIDWLRQVKLSV

3HUIRUPDQFH LPSURYHPHQW FHQWHU DURXQG WZR WSHV RI1 RSWIPL]DWLRQV DLUVW DUH
ORZ 0OHYH0 SURWRFR0 RSWLPL]DWLRQV WKDW PLQLPL]H WKH QXFPEHU RI PHVVDJH HLFKDQJHV
UHTXLUHG WR UHSOLFDWH FKDQJHV $5QG VHFRQG DUH RSWLPL]DWLRQV WKDW HQDEOH WKH

P DWHULDOL]HG YLHZ UHIUHVK PHFKDQLVFP WR YHU\ HIILFLHQWON GHWHFW ZKHQ QR FKDQJHV
KDYH EHHQ DSSO0LHG WR FHUWDLQ WDEOHV VXFK DV 0RRNXS WDEOHV WKDW DUH VHOGRP

PRGLILHG DQG KHQFH QRWKLQJ QHHGV WR EH UHSOLFDWHG

Multitier Materialized Views

= LWK Z2UDF0H L \RX FDQ FUHDWH DQ XSGDWDEOH FPDWHULDOLJHG YLHZ EDVHG RQ DQRWKHU
XSGDWDEOH PDWHULDOLJHG YLHZ 7KLV P XOWWLHU FDSDELIWN LV XVHIX0 ZKHUH QHWZRUN
FRQQHFWLYLW\ EHWZHHQ VIWHV LV DQ LVWXH D>RU H[DPSOH LQ D +HDGTXDUWHUV SHJLRQDO
Z211LFH %UDQFK Z21ILFH FRQILIXUDWLRQ LQGLYLGXD0 %UDQFK RIILFHV FPD\ QRW KDYH
QHWZRUN FRQQHFWLYLW WR WKH —+HDGTXDUWHUV VLWH ,Q D PX0WLWLHU XSGDWDEOH FPDWHULDOLJHG
YLHZ FRQILIXUDWRQ HDFK PLGGOH WLHU XSGDWDEOH P DWHULDOLJHG YLHZ SHUIRUPV DV D
P DVWHU VLWH ITRU DQ\ VXEVHTXHQW XSGDWDEOH FPDWHULDOLJHG YLHZV ,Q SDUWLFX0DU WKH
PLGGOH WLHU PDWHULDOLJHG YLHZ SHUIRUPV FRQIOLFW UHVROXWLRQ ITRU DQ\ XSGDWHV WKDW
FRPH IURP WKH VXEVHTXHQW FPDWHULDOLJHG YLHZV S$5W HDFK VLWH WKDW LV DFWLQJ DV D

P DVWHU VIWH FRQIOLFW GHWHFWLRQ DQG UHVROXWLRQ RFFXUV ,1 D FKDQJH WKDW RULJLQDWHG
IURPP WKH 0RZHU 0OHYHO0 VIWH D %UDQFK RIILFH LQ WKH HDUOLHU H[DPS0H LV UHMHFWHG WKH
PLGGOH WLHU VLWH GDWD YDO0XHV DUH UHIUHVKHG WR WKH O0RZHU 0HYHO VIWH YLD WKH QRUFD0
UHIUHVK PHFKDQLVFP &KDQJHV SHUFRODWH XS WR WKH WRS 0HYHO0 VLWHV E\ VXFFHVVLYH

UHIUHVKHV RI WKH LQWHUFPHGLDWH 0HYHO0 VLWHV

Defining Unique Subsets with Row- and Column-Level Subsetting

7R IXUNKHU UHGXFH FRQQHFWLRQ WLFPHV DQG PLQLPL]H WKH IRRWSULQW DW WKH UHP RWH
GDWDEDVH VLWH LW LV FULWLFDO0 WKDW HDFK UHFPRWH XVHU RQO\ UHFHLYH WKH VXEVHW R1 GDWD WKDW
KH RU VKH UHTXLUHV = IWK XSGDWDEOH FPDWHULDOLJHG YLHZV XVHUV FDQ GHILQH QRW RQO\
ZKLFK WDEOHV ZL100 EH UHSOLFDWHG WR D JLYHQ ORFDWRQ EXW ZKLFK FROIXPQV DQG URZV RI
WKRVH WDEOHV Z100 EH UHSOLFDWHG Z=2UDF0H L XSGDWDEOH FPDWHULDOLJHG YLHZV SURYLGH D

VROXWLRQ WKDW 0HWV XVHUV

hd ¢ DVLO\ GHILQH DQG PDLQWDLQ WKH VXEVHW R1 WKH GDWDEDVH QHHGHG E\ HDFK UHPRWH

VLWH

hd CQVXUH WKDW HDFK XVHU LV UHFHLYLQJ RQO\ WKH LQIRUPDWLRQ WKDW KH RU VKH ZDQWV

DQG QHHGV

®  $HORZ UHPRWH XVHUV WR VHQG DQG UHFHLYH LQFUHPHQWD0 FKDQJHV WR I1URP WKHLU

PDLQ RIILFH

® B6XSSRUI PDQ\ WR PDQ\ UHIDWRQVKLSV IRU H[DPS0H PXWLS0H VDOHVSHRSO0H

ZRUNLQJ RQ WKH VDPH DFFRXQWY DQG P XWMWLS0H DFFRXQWV SHU VDOHVSHUVRQ
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hd ¢ DVLO\ FKDQJH WKHVH UHODWLRQVKLSV IRU H[EDPS0H LI D FXVWWRPHU PRYHV WR D QHZ

VDOHV WHUULWRUN\

® ODNH PDVRU FKDQJHV LQ WKH ILHOG RUJDQLIDWRQ ZLWKRXW KDYLQJ WR UHEXLIG DQG

UHGHSOR\ WKH DSSOLFDWLRQ

= KHQ XVHUV FUHDWH FPDWHULDOLJHG YLHZV WKH\ PXW VRPHKRZ GHILQH WKH VXEVHW RI GDWD
WKDW WKH\ ZDQW WR UHSOLFDWH WR HDFK VLWH = LWK Z2UDF0H UHSOLFDWLRQ XVHUV GHILQH WKH
VXEVHW XVLQJ D 6 (/7 C&7 WDWHPFPHQW DV SDUW RI D &5 (7 C OB7(5.5B57.—=C ™

9,C = FRPPDQG 7KH FRIXPQV ILWWHG LQ WKLV 6 C/ C&7 VWDWHPHQW GHWHUPLQH ZKLFK
FROXPQV DUH UHSOLFDWHG WR D JLYHQ FPDWHULDOLJHG YLHZ VIWH D>RU H[DFPPS0H LI DQ
LQYHQWRU\ WDEOH FRQWDLQV GHVFULSWLYH LQIRUPDWLRQ DERXW HDFK LWWHF DV ZH00 DV DQ
LPDJH RI WKDW LWWHFP XVHUV PLIKW FKRRVH WR VDYH VSDFH DW WKH UHFPRWH VLWH E\ QRW

UHSOLFDWLQJ WKH LPDJH FROXPQ

D LIXUH Z2UDFOH L SHSOLFDWLRQ 6XSSRUW ERWK &ROXPQ DQG SRZ OHYHO 6XEVHINLQJ

7R IXUVKHU UHVWULFW WKH DPRXQW R1 GDWD WKDW LV UHSOLFDWHG XVHUV PLIKW FKRRVH WR
LQFOXGH D VXETXHU\ DV SDUW RI WKH 6 (/7 C&7 FOIDXVH %\ XVLQJ VXETXHU\ VXEVHWLQJ
XVHUV FDQ HDVLO\ GHILQH DQG PDLQWDLQ XQLTXH VXEVHW RI1 GDWD IRU 0DUJH QXPFPEHUV RI1
UHPRWH VLWHVY 8VHUV FDQ FKRRVH WR UHSOLFDWH RQO\ WKRVH URZV WKDW VDWLVIN\ WKHLU XQLTXH
UHTXLWHPHQWY IRU H[DPS0/H D XVHU PLIKW FKRRVH WR UHSOLFDWH RQO\ WKRVH RUGHUV IRU

FXVWRPHUV ZKR DUH DVVLIJQHG WR KHU

B6XETXHU\ VXEVHWLQJ DIORZV XVHUV WR GHILQH WKHLU DVVLIQPHQW LQIRUPDWLRQ LQ RQH
ORFDWLRQ DQG UHIHUHQFH W IURPP WKH RWKHU WDEOHV XVLQJ VXETXHULHVY 6XETXHULHV - ZDON
XS WKH IRUHLIQ NH\ UHIHUHQFHV DOUHDG\ FPDLQWDLQHG RQ WKH WDEOHV WR DOORZ D - FKLIG
WDEOH WR UHIHUHQFH DVVLIQPFPHQW LQIRUFPDWLRQ FPDLQWDLQHG EN\ D - SDUHQW WDEOH

6XSSRUW IRU PDO\ WR P DQ\ UHIDWRQVKLSV EHWZHHQ WDEOHV DV ZH00 DV S5 ~
FRQGLWLRQV DFURVV PXWMWLS0H URZV DQG 25 FRQGLRQV ZIWKLQ URZV \LHIGV PDLLPXP

10H [LELOLW\ DQG SURWHFWLRQ DJDLQVW FKDQJH

8VHUV GRQ+W KDYH WR VDFULILFH SHUIRUFPDQFH WR WDNH DGYDQWDJH RI1 VXETXHU\
VXEVHWLQJ 6XETXHU\ PDWHULDOLJHG YLHZV LQFIXGLQJ WKRVH ZLWK PDQ\ WR FPDQ\
UHODWLRQVKLSV FDQ EH UHIUHVKHG XVLQJ Z2UDF0H-V IDVW UHIUHVK PHFKDQLVFP ZKLFK DOORZV
P DWHULDOLJHG YLHZV WR ERWK VHQG DQG UHFHLYH LQFUHFPHQWD0 XSGDWHV TURP WKHLU

DVVRFLDWHG FPDVWHU WDEOHV

$HV VKRZQ LQ WKH ITRI0IRZLQJ H[EDPS0H LI D XVHU ZDQWHG WR FUHDWH D FPDWHULDOLJHG YLHZ
RI1 WKH - RUGHUV WDEOH WKDW FRQWDLQHG RQO\ WKH RUGHUV IRU FXVWRPHUV DVVLIQHG WR

VDOHVPHQ ZIWK QDPHV EHJLQQLQJ ZIWK -VRQHV DQG VDODU\ ¥ KLV P DWHULDOLTIHG
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YLHZ GHILQWLRQ ZRX0G 0RRN VLPLDU WR WKH RQH VKRZQ EHIRZ

Assignments

cust_id | sale_id

ustomers Sales

cust_ig Name | info.. sale_id [sname [salary

Orders

|
ord_id [cust id| more..

CREATE MATERI ALI ZED VI EW orders FOR REFRESH FAST AS
SELECT * FROM orders@raster.db o WHERE
EXI STS
(SELECT cust_id FROM custoners@raster.db c
WHERE o.cust _id = c.cust_id AND
EXI STS
(SELECT cust_id FROM assi gnnments@aster.db a
WHERE c.cust _id = a.cust_id AND
EXI STS
(SELECT * from sal es@mster.db s
WHERE snane like jones% and a.sale id =
s.sale.id)));

D LIXUH B6XETXHU\ ODWHULDOLJHG YLHZ ZHW <<RX DVLO\ = HILQH SQLTXH 6XEVHW

A RWH WKDW XVLQJ D VHSDUDWH WDEOH WR DVVLIQ FXVWRPPHUV WR VDOHVSHRS0H LQVX0DWHV XVHUV
IURPP KDYLQJ WR FKDQJH WKHLU FPDWHULDOLJHG YLHZ GHILQWLRQV LI FKDQJHV DUH FPDGH WR
WKH VDOHV RUJDQLIDWLRQ D>RU H[DPS0H LI FXVWRPHUV ZHUH DVVLIJQHG E\ JHRJUDSKLF
UHJILRQ EXW ZL00 QRZ EH DVVLIQHG EN\ VDOHV YROXPPH D XVHU ZRX0G VLP S0\ XSGDWH WKH
DVWLIQPHQWY WDEOH WR LP SOHPHQW WKLV FKDQJH 7KHVH FKDQJHV ZRX0G EH UHIOHFWHG LQ
WKH ILHOG WKH QH[W WLFPH D VDOHVSHUVRQ SHUIRUFPHG D IDVW UHIUHVK 7KHUH ZRX0G EH QR
QHHG WR PRGLI\ WKH VFKHPD WR HGLW WKH FPDWHULDOLJHG YLHZ GHILQLWWLRQV RU WR UHFUHDWH

WKH P DWHULDOLJHG YLHZV

Centralized Administration of Remote Materialized view Sites

BCGPLOLVWHULQI KXQGUHGYV RI GLVFRQQHFWHG XVHUV LV SUREDEO\ WKH JUHDWHVW FKDOOHQJH
IDFLQJ FRPPSDQLHV LP SOHPHQWLQJ P DVV GHSOIR\PHQW DSSOLFDWLRQV Z=UDF0H UHSOLFDWLRQ
P HHWY WKLV FKDOOHQJH E\ SURYLGLQJ GHSOIR\FPHQW WHFP SODWHV DQG D VLPS0H RI11 0LQH
LQWDQWLDWLRQ PHFKDQLVFP WKDW DOORZV XVHUV WR GHILQH RQFH DQG GHSOR\ WR KXQGUHGV
RU HYHQ WKRXVDQGV RI VIWHV  S$BGGLWLRQDOON\ XVHUV FDQ WDNH DGYDQWDJH RI WKH
UHSOLFDWLRQ QRGH LQ Z2UDF0H QWHUSULVH ODQDJHU WR FPRQLWRU DQG P DLQWDLQ WKHVH

GLVFRQQHFWHG VLWHV

ODWHULDOLJHG YLHZ GHSOR\FPHQW WHIFP S0DWHV JUHDWON\ VLP SOLIN WKH WDVN R1 GHSOR\LQJ DQG
PDLQWDLOLQJI KXQGUHGV RI1 UHFPRWH FPDWHULDOLIHG YLHZ VLWHV ~ HSOR\FPHQW WHIFP S0DWHV

DOORZ XVHUV WR GHILQH D FROOHFWLRQ RI1 SDUDPHWHULJHG P DWHULDOLJHG YLHZ GHILQLWLRQV DW
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D P DVWHU VLWH =~ KHQ D UHFPRWH XVHU FRQQHFW WR D FPDVWHU VIWH KH VHHV D 0LVW RI1

WHP SODWHV WR ZKLFK KH KDV DFFHVW DRU H[DPS0H WKHUH PLIKW EH RQH WHFP S0DWH
DYDLODEOH IRU WKH VDOHV IRUFH DQG DQRWKHU IRU WKH ILHOG VHUYLFH UHSUHVHQWDWLYHV  7KH
XVHU FDQ WKHQ FKRRVH WR LQVWDQWLDWH WKH WHIFP SODWH DW ZKLFK WLFPH WKH DSSURSULDWH

P DWHULDOLJHG YLHZV ZL100 EH FUHDWHG DQG SRSX0DWHG DW WKH UHPRWH VIWH 7 KH
DSSURSULDWH SDUDFPPHWHU YDOXHV ITRU H[DPS0H VDOHV WHUULWRU\ RU FXVWRPFPPHU VXSSRUW
OHYHO0 FDQ HWWKHU EH VXSSO0LHG E\ WKH HQG XVHU RU E\ D 0RRN XS WDEOH FPDLQWDLQHG DW WKH

P DVWHU VLWH

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

P DWHULDOLJHG YLHZV EH -SUH LQVWDQWLDWHG DW WKH PDVWHU VIWH 7KH P DWHULDOLJHG YLHZ
XVHU ZRX0G WKHQ VLP S0\ WUDQVIHU WKHVH H[LVWLQJ FPDWHULDOLJHG YLHZV RYHU WR KHU
UHPRWH ORFDWLRQ GLVFRQQHFW DQG EHJLQ ZRUNLQJ 7KH QH[W WL.PH VKH SHUIRUPHG D
IDVW UHIUHVK VKH ZRX0G VHH DQ\ FKDQJHV WKDW KDG EHHQ FPDGH DW WKH FPPDVWHU VLWH VLQFH

WKH PDWHULDOLTHG YLHZ ZDV LQVWDQWLDWHG

HYBRID APPLICATIONS

O XMWLSOH FPDVWHU UHSOLFDWLRQ DQG XSGDWDEOH FPDWHULDOLJHG YLHZV FDQ EH FRPELQHG LQ
KA\EULG FRQILIXUDWLRQV WR FPHHW GLITHUHQW QHHGV 6SHFLILFDOO\ P DWHULDOLJHG YLHZ
P DVWHUV FDQ EH UHSOLFDWHG LQ P XWWLS0H FPDVWHU FRQILIXUDWLRQV 7KLV DOORZV 1X00 WDEOH

DQG WDEOH VXEVHW UHSOLFDWLRQ WR EH FRPELQHG LQ RQH VAVWHP

DRU H[DPSIH PX0WLS0H FPDVWHUV FDQ UHSOLFDWH EHWZHHQ WZR KXE VIWHV VXSSRUWILQJ WZR
JHRJUDSKLF UHJLRQV SHDG RQO\ RU XSGDWDEOH FPDWHULDOLJHG YLHZV FDQ EH GHILQHG RQ
WKH P DVWHUV WR UHSOLFDWH 1X00 WDEOHV RU WDEOH VXEVHW WR VLWHV ZIWKLQ HDFK UHJLRQ

7 KHVH UHJLRQDO0 VLWHV FRX0G WKHQ DFW DV FPDVWHUV IRU FPDWHULDOLJHG YLHZV QHHGHG EN\
GLVFRQQHFWHG XVHUV LQ WKH ILHOG VXFK DV VDOHV SHUVRQQH0 8SVHUV FDQ HDVLO\ DGG FDVWHU
RU PDWHULDOLJHG YLHZ VIWHV DV QHHGHG WR FPHHW WKH VFDODELILW\ QHHGV RI1 WKHLU UDSLGO\
JURZLQJ HQYLURQPHQWY SBGGLWLRQDON WKLV WSH RI FRQILIXUDWLRQ DO0ORZV WKH FPDVWHU

VIWHV WR IXQFWLRQ DV IDL0 RYHU VILWHV IRU HDFK RWKHU

>@

M View

D LIXUH Z2UDF0HsV 8QLTXH OX0IL KXE DQG 6SRNH SBUFKLWHFWXUH 6XSSRUW WKH = LGHVW S DULHW\ RI

S5 SSOLFDWLRQV
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ALTERNATIVE REPLICATION MECHANISMS

,Q DGGLWLRQ WR DVNQFKURQRXV P X0WL. FPDVWHU DQG FPDWHULDOLJHG YLHZ VIWH UHSOLFDWLRQ
2UDF0H SURYLGHV WZR DOWHUQDWLYH PHFKDQLVPV IRU SURSDJDWL.QJ GDWD 0HYH0 FKDQJHV

EHWZHHQ VLWHV
®  SURFHGXUD0 UHSOLFDWLRQ
®  V\QFKURQRXV UHSOLFDWLRQ

BURFHGXUD0 SHSOLFDWLRQ =F= 3URFHGXUDO UHSOLFDWLRQ DOVR XVHV GHIHUUHG UHPRWH SURFHGXUH
FDOOV ZFFDVLRQDOON\ LW PD\ EH QHFHVVDU\ WR SHUIRUP 0DUJH QXPEHUV RI XSGDWHV LQ D
VHULD0O EDWFK RULHQWHG P DQQHU WR UHSOLFDWHG GDWD D>RU H[DFPS(0H SHUKDSV RQFH D
TXDUWHU RU RQFH D \HDU LW PD\ EH QHFHVVDU\ WR SXUJH R0G RUGHU GDWD WKDW FPD\ QR
O0RQJHU QHHG WR EH NHSW RQILQH SHSOLFDWLQJ HDFK LQGLYLGXD0 URZ FKDQJH DFURVV

P X0WLS0H VLIWHV FRX0G EH YHUN LQHIILFLHQW ,QVWHDG EN\ XVLQJ SURFHGXUD0 UHSOLFDWLRQ
XVHUV FDQ FD00 D SURFHGXUH DW RQH ORFDWLRQ DQG HQVXUH WKDW DQ LGHQWLFD0 SURFHGXUH

Z100 EH HLHFXWHG DW HDFK UHSOLFDWH VLWH WR SHUIRUPP WKH XSGDWHV GLUHFWON\

6\QFKURQRXV SHSOLFDWLRQ =I= = KHQ XVHUV FPDNH D FKDQJH WR D UHSOLFDWHG WDEOH XVLQJ
VNQFKURQRXYV UHSOLFDWLRQ Z=2UDF0H HQVXUHV WKDW WKH FKDQJH LV VXFFHVVIX00\ DSS0LHG DW
ERWK WKH O0RFD0 WDEOH DQG DW DQ\ UHSOLFDWHG FRSLHV RI1 WKH WDEOH RU WKH WUDQVDFWLRQ LV
UROHG EDFN 6\QFKURQRXV UHSILFDWLRQ LV PRVW XVHIX0 LQ VLWXDWLRQV ZKHUH XVHUV KDYH D
VWDEOH QHWZRUN DQG UHTXLUH WKDW WKHLU UHSOLFDWHG VLWHV UHPDLQ FRQWLQXRXVO\

VA\QFKURQLIHG

MAINTAINING A REPLICATED ENVIRONMENT

= LWKLQ WKH GDWDEDVH Z=2UDF0H L UHSOLFDWLRQ+V GLVWWULEXWHG VFKHFPD FPDQDJHFPHQW IDFLOLW\
SURYLGHV WKH PHFKDQLVFPV IRU GHILQLQJ DQG FKDQJLQJ D UHSOLFDWHG HQYLURQPFPHQW 7KH
UHSOLFDWLRQ QRGH R1 Z2UDFO0H CQWHUSULVH ODQDJHU SURYLGHV D JUDSKLFD0 XVHU LQWHUIDFH

IRU WKLV IDFLOLWW\ 7 KH GLVWULEXWHG VFKHFPD FPDQDJHPHQW IDFLOLW\ VWRUHV WKH GHILQLWLRQ RI1
D UHSOLFDWHG HQYLURQPHQW LQ WKH UHSOLFDWLRQ FDWDORJ ZKLFK FDQ DOVR EH TXHULHG XVLQJ

VWDQGDUG 64/ FRP P DQGV IURP D YDULHW\ RI1 WRR0V

Replication Catalog

7 KH UHSOLFDWLRQ FDWDORJ SURYLGHV D VLQJ0H FRQVROLGDWHG UHSRVLWRU\ FRQWDLQLQJ WKH
PHWDGDWD WKDW GHILQHV WKH UHSOLFDWHG HQYLURQPFPHQW 7KH UHSOLFDWLRQ FDWDORJ LV LWVHOI
UHSOLFDWHG WR P X0WLS0H VIWHV WR HQVXUH KLJK DYDLODELOLW\ DQG HDV\ 0RFD0 DFFHVV E\

DXWKRULJHG XVHUV ZKHUHYHU WKH\ P D\ EH O0RFDWHG

7KH UHSOLFDWLRQ FDWDORJ GHILQHV WKH GDWDEDVH RENHFWY EHLQJ UHSOLFDWHG WKH VLWHV
ZKHUH WKH\ DUH UHSOLFDWHG DQG WKH PHFKDQLVPV XVHG WR VXSSRUW WKHLU UHSOLFDWLRQ

=~ DWDEDVH REMHFWV LQF0XGH WKH WDEOHV WKDW FRQWDLQ UHSOLFDWHG GDWD DQG WKH REMHFW
GHILQWLRQV IRU RWVKHU VXSSRUWLQJ FRP SRQHQW LQFIXGLQJ LQGH[HV YLHZV SURFHGXUHV
WULJJHUV DQG VNQRQ\PV $Q H[WHQVLRQ WR Z=UDF0H+sV VWDQGDUG GDWD GLFWLRQDU\ WKLV

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

Z2UDF0H L UHSOLFDWLRQ+V GLWWULEXWHG VFKHPD FPDQDJHFPHQW FDSDELILW\ DOORZV UHSOLFDWHG
HQYLURQPHQW WR EH GHILQHG DQG FKDQJHG IURP D VLQJ0H FRQWUR0 SRLQW ,W

DXWR FPPDWLFDOON\ UHSOLFDWHV DQG DSSO0LHV GDWD GHILQLWLRQ 0DQJXDJH ~ T/ FRPPDQGV WR
P X0WLSO0H VIWHV ,W DOVR DXWR P DWLFDOO\ DFWLYDWHV WKH LQWHUQDO WULJJHUV DQG LQWHUQDO

SURFHGXUHV XVHG WR VXSSRUW UHSOLFDWLRQ

~ LIVWUWLEXWHG VFKHFPD FPDQDJHPFPPHQW DOORZV XVHUV WR SHUIRUFPP RSHUDWLRQV VXFK DV
® GG DQ LQGH[L RU FKHFN FRQVWUDLQW WR D UHSOLFDWHG WDEOH HYHU\ZKHUH
® GG D00 WKH GDWDEDVH RENHFWY LQ D UHSOLFDWRQ JURXS WR D QHZ VLWH
®  SBOWHU D SURFHGXUH RU YLHZ GHILQWLRQ HYHU\ZKHUH

= LIVWWLEXWHG VFKHFPD FPDQDJHFPHQW RSHUDWLRQV DUH SHUIRUPHG DQG FRQWUR0HG IURP
RQH VLWH FDOOHG WKH FPDVWHU GHILQLWLRQ VLWH ,W DXWRFPPDWLFDOON\ SXVKHV = = / WR D00 FDVWHU
VIWHV DQG DO0RZV FPPDWHULDOLJHG YLHZ VIWHV WR SX00 GRZQ DQG DSSO\ = T/ RQ GHPDQG
%HFDXVH W XVHV DQG PDLOQWDLQV WKH UHSOLFDWLRQ FDWDORJ ZKLFK LV LWHO0I UHSOLFDWHG WR

P X0WLS0H VIWHV WKH FPDVWHU GHILQWLRQ VIWH FDQ EH FKDQJHG LQ FDVH RI1 IDLOXUH

~ LVWWUILEXWHG VFKHPD PDQDJHFPHQW RSHUDWLRQV DUH LQLWLDWHG E\ =8, EDVHG

PDQDJHPHQW WRR0V IURFPP 2UDF0H RU RWVKHU YHQGRUV WKURXJK DQ RSHQ SURFHGXUD0 $53,

Replication Management Tool

7KH 2UDF0H CQWHUSULVH ODQDJHU FRQVROH FRQWDLQV D UHSOLFDWLRQ QRGH WKDW 0HWV D
UHSOLFDWLRQ DGPPLQLVWUDWRU JUDSKLFDOO\ FRQILIXUH VFKHGX0H DQG DGPLQLVWHU D
UHSOLFDWHG HQYLURQPFPHQW IURPF D VLQJ0H ORFDWLRQ 7KLV SRLQW DQG FOLFN LQWHUIDFH 0HWV
XVHUV GHILQH JURXSV RI1 GDWDEDVH RENMHFWW WKDW QHHG WR EH UHSOLFDWHG DQG FPDQDJHG DV
D XQWW 7KHVH RENHFWY FDQ LQFOXGH QRW MXVW WDEOHV EXW WKHLU VXSSRUWLQJ RENHFWV DV
ZH00 SBIWHU FUHDWLQJ D JURXS XVHUV FDQ GUDJ DQG GURS LW RQWR RWKHU GDWDEDVHV WR DGG
QHZ UHSOLFDWLRQ VLWHV WR WKHLU HQYLURQFHQW ,I D XVHU DGGV RU UHFPRYHV REMHFW IURP

D UHSOLFDWLRQ JURXS WKH FKDQJHV DUH DXWRFPDWLFDOO\ GHSO0R\HG DW HYHU\ VLWH

2UDF0H CQWHUSULVH ODQDJHU DIVR KHOSV XVHUV WURXEOHVKRRW DQG UHVROYH HUURU
FRQGLWLRQV <5 UHSOLFDWLRQ DGPPLQLVWUDWRU FDQ YLHZ WKH GHIHUUHG WUDQVDFWLRQ TXHXH DW
HDFK 0RFDWLRQ DQG UHVFKHGX0H RU IRUFH LP PHGLDWH HLHFXWLRQ RI1 WKHVH WUDQVDFWLRQV DV
QHHGHG 7KH DGPLQLVWUDWRU FDQ DOVR YLHZ RXWWWDQGLQJ DG PFPPLQLVWUDWLYH UHTXHVWV IRU
HDFK ORFDWLRQ Z=2UDF0H L SURYLGHV LPSURYHG SHUIRUPDQFH PRQLWRULQJ DQG HQKDQFHG

UHSRUWLQJ IRU UHSOLFDWLRQ XVHUV
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)LIXUH 2UDFOH (QWHUSULVH 0DQDJHU +HOSV 8VHUV &RQILIXUH DQG 0DLQWDLQ D SHSOLFDWHG (QYLURQPHQW

SUMMARY

2UDFOH L UHSOLFDWLRQ GHOLYHUV WKH LQGXVWU\-V PRVW FRPSUHKHQVLYH UHSOLFDWLRQ
FDSDELOLWLHV $00 UHSOLFDWLRQ PHFKDQLVPV ZHUH GHVLIQHG 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]JDWLRQ 5REXVW FRPSUHKHQVLYH XSGDWH FRQIOLFW GHWHFWLRQ DQG
UHVROXWLRQ PHFKDQLVPV SURWHFW WKH HQWLUH UHSOLFDWHG HQYLURQPHQW $QG D VLQJOH WRRO

2UDFOH (QWHUSULVH 0DQDJHU PDQDJHV LW DOO

JURP 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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