HoBble BO3MOXHOCTHU Oa3bl
AaHHbIX anAa paboTtsl ¢ VLDB
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Feature Usage for Large-Scale Data
Warehouses
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Partitioning, parallelism, and compression are the
foundation for large-scale data warehousing
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CoaepxaHue

» CeKkunoHmnpoBaHue (partitioning)

* HoBble BO3MOXXHOCTH
cekumoHupoBaHmsa B 11g

« Advanced Compression
 Parallel

* Q&A
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CekumoHupoBaHue

ORACLE
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Oracle Partitioning

Core functionality Performance Manageability
Oracle8 Range partitioning Static partition Basic maintenance
Global range indexes pruning operations: add,
drop, exchange
Oracle8i Hash and composite Partitionwise joins | Merge operation
range-hash partitioning Dynamic pruning
Oracle9i List partitioning Global index
maintenance
Oracle9i R2 Composite range-list Fast partition split
partitioning
Oracle10g Global hash indexes Local Index
maintenance
Oracle109 R2 | 1M partitions per table Multidimensional Fast drop table
pruning
Oracle More composite choices Interval Partitioning
REF Partitioning Partition Advisor
PEIEESE 1Tl Virtual Column Partitioning

ORACLE
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YTto Takoe cekumoHupoBaHue (Partitioning)?

9T0

* (pyHKLMOHAS, NO3BOSMAIOLLNMA NOrUYEeCKU pas3bunTtb
OOBbeKT Ha boree Merkne YyacTtu

* BblinonHsaeTcsa, ncxoga na TpedboBaHun bmusHeca

* CeKUMoHMpoBaHME NO3BOMAET MNOBbLICUTL
NPON3BOAUTENBLHOCTbL, YNPaBNAE€MOCTb, AOCTYMHOCTb

JTO He

* Tonbko cnocob dunanyeckn pasgenmtb 60MbLLION

o6beM JaHHbIX Ha bonee mernkune yrnpaslidemMmble
YaCTb

ORACLE
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CeKkumoHunpoBaHue - chunocodus

C TOUYKM 3pEeHUs NPUSTOXKEHUSA:
OaHa 6bonbLwan Tabnuua

NMpo3payHas ona NnpunoXeHus
onTUMMU3aLus

NMponsBoanTenbHOCTb

C Touku 3peHuna DBA:
ManeHbKue cekumu

YnpaBneHue ceKkumamm no
OTOENbHOCTU UNN HECKONMbKMMMU 3a pa3

YnpaBnsaemMmocTb/[JOCTYNHOCTb

ORACLE
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[NoBbiWeHne NPON3BOANTENILHOCTM:
Partition Pruning

01-Jan
1991 Sales
FULL SCAN + Partition pruning:
CKaHUPYHTCA TOJIbKO HYXHbI€e CeKLNnN
01-Mar SELECT SUM (amount sold)
2008 —
FROM sales
01-Apr WHERE time id BETWEEN
2008 TO DATE ('01-MAR-2008",
01-May 'DD-MON-YYYY') AND
2008 TO DATE('31-MAY-2008',
'DD-MON-YYYY') ;
01-Jun
2008

ORACLE
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XX13HEeHHbIN UMK AaHHbIX

[lo mepe cTapeHusd

NaHHbIX:
* AKTUBHOCTb nagaet

l - O6beM pacTeT

JTOT MecsLl 3ot roa Mpeabiaywme roaa

Less

Active Historical Archive

Active

XN3HEeHHbIN UUKn

ORACLE

1-9 Copyright © 2008, Oracle. All rights reserved.



Kpusuc: ontummnanpyem xpaHeHue AaHHbIX

XN3HEeHHbIN UUKnN
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«BbIicTpOEY «MenneHHoe»  XpaHunuiie
XpaHUnuLLe XpaHunuuie Ansa UCTOPUYECKOU
NHopmauunm

ORACLE
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YnpaBnsaemMocCTb: ynpaBsfieHue Ha YpoBHe CeKLuuun

« CeKkunss MoXeT ObITb:

— nepemMelleHa mexay TabnmyHbIMu
npoCcTpaHCcCTBaMu

— pasfeneHa
— nepesegeHa B odpdpnaniH
— MepecTpoeH nHaekc

— ObICTPO yaaneHa nus tTabnuubl

* SELECT, UPDATE, INSERT, W DELETE MOTyT pa6OTaTb
Ha YPOBHE CEKLIMI BMECTO YPOBHSA Tabnuubl.

ORACLE
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HoBble BO3MOXHOCTU
no ceKkKUuMoHupoBaHuio B 11g

ORACLE
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Creating Partitions with Enterprise Manager

ORACLE Enterprise Manager 11g Setup Help  Looout
Datahase Control Database
Database Instance: orclus.oracle.com = Tables = Create Table = Logged in As SY5
Create Partitions: Partitioning Method

syYs | Cancel ) | Continue )

Select the methed to use to partition the table.

* Range
Range partitioning maps rows fo parfitions based onranges of column values. This type of partitioning is useful when dealing with data that has logical
ranges into which it can be dstributed; for example, months of the year o fimancial quarters. Performance is best when the data everly distributes

acroas the range.

" Hash
Has h pariitioning provides a method of everly dsiributing data across a specified rumbser of parlitions. Rows are mappsd into partitions based ona
rash value of the partitioring key . Creating ard using hash partiiors gives you a highly turable methed of data placement, because you can influence
availakility and performance by spreading these everly sized parfitiors across 110 devices (siriping).

€ Lt
List partifioning gives you explicit control over how rows map to partitions. List partitioning is specifically desigred for modsling data distributions that
follow discrete values. The advartage of list parfitioring is that you can group and organize unordered and urrelated sets of data ina ratural way.

. Range-Hash
Range-Hash composite partitioning partitions data using the range method, and within each partition, subpartitiors it using the hash method.
Rangs-Hash partitiorns provide the improved mamageakbility of range parfitioning combined with the even data distribution and parallelism advartages of

rash parfitioning.
" Range-List
]
Range-List composite paritioning partifions data using the range method, and within each partition, subpartitions it using the list method. Range-List
partitiors provide the improved marageakility of range partifioning combined with the explicit placement comiral of list partitioning.

( Cancel ) | Cantinue )

Databaze | Sctup | Preferences | Help | Logout

ORACLE
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SQL Access Advisor: O630p

Kakue
CeKuun, UHAEKCbI, n PeweHune

MVs HyXHO co3paTh SQL Access

| / Advisor
\ Ana onTummsauum
Harpysku?
L
= | % H
="
DBA Z,
Z |
' He Tpe6yer MHaeT ckpunt  KomnoHeHT
Workload 3HaHue MO Ans CBO
MMnNsIeMeHTauum
5§ 5 555§ soF
y%%zééézézygggg%
R
ORACLE
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SQL Access Advisor: PekomeHaauuu

PekomeHpauus UcuepnbiBawow,| OrpaHny
[o6aBUTb HOBbLIN (CEKLMOHNPOBAHHLIN) NHOEKC Ha [a [a
Tabnuuy nnu materialized view.

Yaanutb HENCNonb3yeMbin UHOEKC [la HeTt
N3meHuTb TMn nHaekca [la HeTt
[1o6aBuUTb B MHOEKC AONOSTHUTESNbHbIE CTONOLIbI [a [a
[o6aBnTb HOBYIO (CekLMoHMpPoBaHHY) materialized Aa Aa
view.

YpanuTtb Hencnonb3dyemyto materialized view Aa Het
(>kypHan).

[No6aBuTb HOBbLIM Materialized view xypHan. [la [la
N3ameHnTb cywecTtBytowmin materialized view xxypHan Ha Ha

aobasneHnem CTonbuoB Unm orpaHNYeHNN

CeKUMOHMPOBATb CYLLIECTBYHOLLYIO [a Ha
HECEKLNOHUPOBAHHYIO Tabnuuy nnm nHaekc

ORACLE
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CTtpaternm ceKLUMOHNPOBAHUA:
OpHoypoBHEBbIe CeKLuumn

« [InanasoH pacnpeaensieT AaHHble, OCHOBbIBAsACb Ha 3HAYEHUMU,
nonagaroLLemM B AnanasoH cekumm

* Hash pacnpegendeT gaHHble, OCHOBbIBAACb Ha BbIHNCJITEHUN X3Lla
a4 Krinro4ya ceKUMoHMpoBaHNA

« Cnucok pacnpegenseT AaHHble Ha OCHOBE COMOCTaBIIEHUS
OVUCKPETHOro Habopa 3Ha4YeHUn KaXXaom CeKkLum.

* AHTepBan 1o Xxe, YTO U Aunana3oH, HO
MOXHO aBTOMaTU3UpoOBaTb Npoueaypy
co34aHuUA HOBbIX AUana3oOHOB.

 CucrtemHasi no3Bonsier NMPUNOXEeHUIo

SIBHO yKa3aTb, B KaKyl0 CeKuuIo nonagyT
DaHHbIe.

ORACLE
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CTtpaternm ceKLUMOHNPOBAHUA:
CrnoxHoe ceKUMOHUpoBaHue

» [lnanasoH - BepXHUN YPOBEHb:
— [Owana3oH-[uana3soH

— [HAnanasoH-XaL RANGE, LIST, INTERVAL
— [wnana3oH-Cnucok

« Cnncok - BepXxHum
YPOBEHb:
— Cnucok-[lnanasoH
— Cnncok-Xauw
— Cnncok-Cnucok
* WHTepBarn - BepxHum
YPOBEHb:
— WHTepan-dnanasoH
— WHTepBan-Xaww RANGE, HASH, LIST
— WHTtepBan-Cnncok

ORACLE
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HoBble BO3MOXHOCTU CeKUUoHupoBaHusa B 11g

- CeKuuoHupoBaHue «no ccbinke» (Reference):

— CeKLI,I/IOHI/IpOBaHI/Ie «MNO CCblJIKE» NCMOJ1b3YETCA B Tabnuuyax
CO CBA3AMU MO BHELLUHEMY BKITHOYY

— Kntouy CEKLUMNOHNPOBaAHNA U3BJIEKAETCA Yepe3 aKTUBHOE
orpaHn4yeHmne uesioCTHOCTU

— Knoy cekymMoHMpoBaHMA MOXKET HE CyLLLeCTBOBaTb B
ago4vepHen Tabnuue.

« CeKUMOHUpOBaHUe NO BUPTYyanbHOMY CTONOLY:

— BupTyanbHbIn cToNbel — 3TO BblipaXeHune, KOTopoe
ncnonb3yeTt O4uH U HECKOMNBLKO CTONOLOB Tabnmubl

— BupTyanbHbin cTonbew cylecTByeT TONMbKO Kak MeTagaHHbIe

— Bbl MmOXxeTe CTpOUTb KJ1toHY CeEKLWMOHUPOBaAHNA, OCHOBbIBAACH
Ha 3HA4YE€HUAX BblPpa>XEeHUA.

ORACLE
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Oracle Database 11g Advanced Compression

ORACLE
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Bbi30Bbl HalWlero BpeMeHu

B3pbiBHOW pocT o6bema AaHHbIX 5= :/‘J

* [NpaBuTenbCTBEHHLIE aKTbl (Sarbanes-Oxley,
[7-93, NepeyeHb TUMNOBLIX yrpaBfieHYECKNX OOKYMEHTOB,
obpasyowmxcs B 4esaTeNbHOCTM opraHnsauumn, C
yKazaHneM CpOKOB XpaHeHusd, [NpruMepHbIN NnepeYdeHb
OOKYMEHTOB, 00pa3yloWmnxcs B AeATENbHOCTU KpeaNTHbIX
OopraHusauun, ¢ ykasaHMeEM CPOKOB XPaHEHMS... )

« Web 2.0
« KoHconnaaums npunoxeHum
brogxeT MeHblLle — AaHHbIX bonbLue
* Heobxoanmo onTumMmanpoBaTb NCNOSIb30BaHMUE XPaHUINLL
* [NpunoxeHnst 4OIMKHbI paboTaTb BbICTPO
YMHaa n acpheKkTuBHaa KOMNpeccusa MoXxeT NOMOYb

ORACLE
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BBegeHue

Oracle Database 11g npeanaraet ucyepnbsiBatowmnm Habop
BO3MO>XXHOCTEN KOMMNpeccuu

* Tabnun4yHbIX aHHbIX
* HecCTpyKTypupOBaHHbLIX AaHHbIX
* PesepBHbIX konnu
« CeTeBoro Tpaduka
YMeHbLUaeT CTOUMMOCTb U TpeboBaHUSA K pecypcam
« CucteMbl XpaHeHus

 [1ponyckHasi cnoCOBHOCTb CETEBbLIX KaHanoB
« ObObemM NamMmaTu

ORACLE
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Cxatue Tabnuu

[MosBunock B Oracle Database 9i Release 2

« Cxatue npoucxogmt Bo Bpema bulk load onepaunn (Direct Load,
CTAS)

« [aHHble moanuumpyemble 0bbl4HbIM DML He cxumaroTcs
ANroputTM KOMrpeccumnm onTUMMU3UPOBaH ONA PENSAUMOHHBLIX OAaHHbIX
3anpocsbl, Yntawwme 60nbLION 00bEM

» CoBepLualoT MeHbLLE ornepauunin BBoaa-BbiBoAa

* metroT 6ornbLlunin kKoadodurumMeHT nonagaHuin B 0ydep AaHHbIX
[1aHHble KOMNpeccnpyoTca Ha ypoBHe BNOKOB
BkntoyaeTca Ha ypoBHe Tabnuy, Unum cekumm
[na npnnoXeHua rnosiHOCTLIO MPOo3payHo

ORACLE
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ORACLE 11 g

OLTP Table Compression pataBase

Oracle Database 11g paclumpsieT nogaepxky Komnpeccum
ana gadHbix OLTP

* NopaepxmnBatotca obbivHbIe DML onepauun
(INSERT, UPDATE)

HoBbIN alilrfOPpnUTM 3HAYUTEJIbHO CHW)XKaET OO0I1. HAarpy3Ky

« Batched compression ensures no impact for most OLTP
transactions

OObIYHO HE BMUSIET HA YTEHUE

* YutaTtenb MOXHO gaxe nosiyuynTb NPUpPOCT
NPON3BOANTENBHOCTN 3a CYET MeHbLLEro obbema 10 un
bonbLuen apdheKTUBHOCTU NCNOSIb30BaAHUS NAMATHU

ORACLE
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NMpouecc cxatua OLTP tabnuy

MycTom I/I3|-|aqaanvo CxaTbin ‘-Iacmql-!o CxaTbin
6roK HecXaTbIn 6rok CXaTbIN 6ok
onok onok
Legend
3aronoBokK HecxaTble gaHHble
CBobogHO C)kaTble OaHHble

ORACLE
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Cxatue OLTP Tabnuy

Employee Table CxaTtbIn 6noK
ID |FIRST_NAME |[LAST_NAME __________gg_r_g_j]_c_)_!a__g_l_(_ ________
1 |John Doe B e Ol B8
1:0:0 2:0:03:0:04- 6
2 |Jane Doe @ 5:Jack-®
3 John Smith
4 Jane Doe
ORACLE
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CuHTakcuc ans cxartusi

CxaTue ona Bcex onepauum
CREATE TABLE emp () COMPRESS FOR ALL OPERATIONS;

CxaTtue Aona onepauum npPsIMoun 3arpy3Ku:
CREATE TABLE emp () COMPRESS

[FOR DIRECT LOAD OPERATIONS];

CxaTue cyuwiecTByrOLEN Tabnuubl:
ALTER TABLE emp () MOVE COMPRESS;

Tabnn4yHoe NpPoCcTpPaHCTBO (CXKaTue No-yMOo4YaHuIo)
CREATE TABLESPACE test DATAFILE 'test0l.dbf'
SIZE 100m DEFAULT COMPRESS;

ORACLE
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ORACLE 11 g

Cxatune OLTP Tabnuy oataease

Cxumante Bawm 10 cambix 6onbLUmMX TadnuLbl

* Mpasuno 80/20 — 20% Tabnuy, 3aHnmatoT 80% Aucka
Uem Oonblue 610k, Tem donblLue cxxaTue

» bonbluasa BepoATHOCTL AyOnMpoBaHUs AaHHbIX

CxaTtune B-Tree nHoekcos

CREATE INDEX ord customer ix demo
ON orders (customer id, sales rep id) COMPRESS;

* CteneHb cxaTtns MoxHo yeuaeTtb B INDEX STATS
— INDEX_STATS.OPT_CMPR_COUNT
— INDEX_STATS.OPT_CMPR_PCTSAVE

Bitmap Indexes komnpeccunpyoTca no-ymMonyaHuo

ORACLE
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YBenu4yeHue cteneHum cxxartma

* CxaTtble gaHHble MOryT ObITb OTCOPTUPOBAHbI NMOBLILLEHNS
cTeneHn oybnupyemocTn gaHHbIX B pamkax 6noka

 Ecnu NCnoJjib3yemMm BHELLUHNE Ta6J'II/ILI,bI, TO MO>XHO YKa3aTb
dpasy ORDER BY.

* Acnmonb3oBaTb OoOnbLLUUN 0O0BbEM ONokKa.

ORACLE
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ORACLE 1 1 g

Cxatune OLTP Tabnuy oataease

Compression Advisor (LocTynen!)
* [Mopaepxka Oracle Database 9i Release 2 n 6onee no3gHux
* [lo3BoNsET OUEHNTb CXXaTue ang HecxaTblx Tabnuy
* B 119 nokasbiBaeT cxatue 4nsd cxaTtbiX

Carg mEx

SQL> set serveroutput on

SQL> EXECUTE DBMS_COMPRESSION.GETRATIOCOWMERNAME=>'SH' , TABNAME=>"SALES' .SAMPLING_PERCENT=>10
Sampling table: SH.SALES
Sampling percentage: 10%

Expected Compression ratio with Advanced Compression Option: 2.96

PL/SAQL procedure successfully completed.

saL> i

ORACLE
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CxaTtue tadbnuuy. TectupoBaHue

[aHHble no BHeapeHuto komnpeccumn B Oracle Applications

* Cxatbl 10 cambIx 6bonbLwnx Tadbnuubl
— 2 KOMUU Kaxkaow Tabnuubl: cxaTas U HecxaTas

* Oracle Enterprise Linux
* Oracle Database 11g Release 1
TecTbl
* Full Table Scan
* Index Range Scan
DML onepauwnu (Insert, Update, Delete)

ORACLE
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CxaTtue Tabnuuy. TectupoBaHue

lcnonb3oBaHWe npocTpaHCcTBa

2500+

2000

MB 1500 -

1000 |

500+

m No Compression B Compression

ORACLE
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CxaTtue Tabnuuy. TectupoBaHue

CkaHnpoBaHue Tabnuubl

0.4

0.3
Time
(seconds) ©2

0.1+

m No Compression m Compression

ORACLE
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CxaTtue Tabnuuy. TectupoBaHue

KonnyectBo YTEHUN

14000

12000

10000
Physical g0

Reads 0.

4000

2000+

0

m No Compression m Compression

ORACLE
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CxaTtue Tabnuuy. TectupoBaHue

CkaHnpoBaHue No NHAEKCY

0.03+
_ 0.02-
Time
(seconds)
0.01-
0

m No Compression m Compression

ORACLE
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CxaTtue Tabnuuy. TectupoBaHue

DML onepauyunu

35+
30

25
Time
(seconds),, |

10

54

0

m No Compression m Compression

ORACLE
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Cxatune Data Pump

CxaTne metagaHHbIX gocTtynHo ¢ Oracle Database 10g

Oracle Database 11g pacwupseTt cxxatue Ha TabnnyHble AaHHbIE
BO BpeMSA 3KcnopTa

- He TpebyeTcs aekomnpeccus nepen MMNopToM
Komnpeccust AaHHbIX U MeTafaHHbIX B OOMH Liar

« KomnpeccupoBaHHble JaHHbIE COXPaHAOTCA HaNpsaMyto B
doann gamna — TpebyeT MEeHbLUE MECTa Ha AUCKE

* BHyTpeHHMe TecTbl NokasbiBaloT cxaTtme 0o 75%
CteneHb cxaTtusa cpasHmma ¢ GNU gzip
[1po3payHa ang npunoxeHum

* Bca goyHKumoHanbHocTb Data Pump gocTtynHa Ha cxatbiX
dhannax

ORACLE
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ORACLE

Copyright © 2008, Oracle. All rights reserved.

1

Cxatune Data Pump

CtoumocTb cxaTtug: okono ~10%
CTeneHb cxXaTus . CpaBHUMO C gzip

MeTtop cxaTtua OE/SH Spatial Table | Spatial
Schemas Schema
exdp compression=none | 6.0 MB 26.6 MB 443 MB

expdp compression=all

1.5 MB (74.7%)

9.9 MB (62.7%)

140 MB (68.4%)

gzip —cv1

1.1 MB (82.7%)

11.4 MB (57.1%)

162 MB (63.4%)

gzip —cv6

835 KB (86.2%)

10.2 MB (61.7%)

142 MB (68.0%)

gzip —cv9

818 KB (86.5%)

10.1 MB (62.0%)

141 MB (68.2%)

compress

1.6 MB (74.2%)

13.8 MB (48.1%)

198 MB (55.3%)
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Backup Compression

boicTpoe cxatne RMAN

« Cxnmaet cogepxumoe backup set nepen 3anmcbto Ha gnck
NN NEHTY

He TpebyeT ONOMHUTENBHbLIX LLAroB

Bbicokaga npon3BoanUTENbLHOCTL, CTaHAapPTHLIE anropuUTMbl
— 40% 6bicTpee cxatus B Oracle Database 10g

[MogxoanT ans 6bICTPbIX, MUHKPEMEHTASIbHbIX PE3EPBHbIX
Konuu

YMeHbLUaeT CeTEBYHO Harpysky

ORACLE
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Backup Compression Syntax

FAST RMAN Compression Configuration
RMAN> CONFIGURE COMPRESSION ALGORITHM ‘zlib’;

RMAN Compression Syntax

RMAN> backup as COMPRESSED BACKUPSET database
archivelog all

DataPump Syntax

PROMPT> expdp hr FULL=y
DUMPFILE=dpump dir:full.dmp COMPRESS

ORACLE
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Cxatmne RMAN. TectnpoBaHue

[aHHble Oracle Applications

- 3.5 GB Database

« QOracle Enterprise Linux

* QOracle Database 11g Release 1
Test 1. Slow I/O (16 MB/s)

* 11g RMAN 0e3 cxaTtus

* 10g RMAN co cxaTtnem

* 11g RMAN c bbICTPbIM cxaTtnem
Test 2: Fast 1/0 (200 MB/s)

* 11g RMAN 0e3 cxaTtus

* 10g RMAN co cxaTtnem

* 11g RMAN c bbICTPbIM cxaTtnem

ORACLE
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Cxatne RMA. TectupoBaHue

Backup Comparison

3500
3000
2500 1

GB 2000
1500

1000 -

500 1

m No Compression m 10g Compression B 11g Compression

ORACLE
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Cxatne RMA. TectupoBaHue

Backup Comparison
Slow 1/O (Tape)
250
®
© 200
C
@)
8 150
@
)
€ 100
£
501
0

m No Compression m 10g Compression W 11g Compression

ORACLE
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Cxatne RMA. TectupoBaHue

Backup Comparison
Fast 1/0O (Disk)
250+
®
© 2001
C
@)
8 150
@
)
c 100
£
501
0

m No Compression m 10g Compression m 11g Compression

ORACLE
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Redo Shipping

Oracle Data Guard

Data Guard

-l

 lNocbinaet redo gaHHbIE NO CeTu ¢ primary Ha standby

* Pa3mep redo gaHHbIX 00bIYHO HebosbLIon (transactional) u
CETb HE ABNHAETCH Y3KMM MECTOM

Gap Resolution

 lNocne nepeboes B ceTn — pecuHxpoHnsauma standby
* Pasmep redo gaHHbIX ropa3go bonbLue

-44
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CeTeBoe cxaTtue

BeicTpas cuHxpoHunsauyusa standby nocrne nepeboeB B cetu
MeHbLue Harpy3ka Ha ceTb (<100Mbps)
* 15-35% MeHbLue BpemeHn ans nepegadn 1 GB gaHHbIX
« 3arpy3ka ceTn MmeHbLe ao 35%

BbicokockopocTHble cetu (>100 Mbps)
« Komnpeccusa He ymeHbLLIaeT Bpemsi nepegaymn
« 3arpyska ceTu rno npexHemy meHbolie 0o 35%

ORACLE
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Parallel

ORACLE
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BBeneHve B napannesibHoe NcnoJyiHeHune

CPU
scan

CPU

CPU
idle

CPU
idle

scan

CPU
scan

CPU
scan

CPU
idle

CPU
scan

mww

CepBep 6e3 napannenusma

Copyright © 2008, Oracle. All rights reserved.

CepBep c napannennmom
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PacnapannenunBaHue no-ymMmosn4yaHuio

[To-ymonyaHuio DOP (degree of parallelism):

B naparnesribHblX onepaundax, ABHO HE yKa3aBLUNX
CTelneHb

* Bbluncnsertcs gMuHaMmn4ecku

« 3aBUCUT OT:
— Konunyectsa CPU
— PARALLEL THREADS PER CPU

« MoxeT ObITb YMeHbLLEHa, eCriv HeJOCTaTO4YHO
npoLeccos
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MapameTpbl

PARALLEL MIN SERVERS.
PARALLEL MAX SERVERS.
PARALLEL MIN PERCENT

PARALLEL ADAPTIVE MULTI UGSER
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PacnapannenuBaemMsbie onepauuu

MeToa ooctyna

— Table scans, fast full index scans

— Partitioned index range scans
CoeanHeHus:

— Nested loop, sort merge

— Hash, star transformation, partitionwise join

DDL BbipaxeHus:

— CTAS, CREATE INDEX, REBUILD INDEX
[PARTITION]

— MOVE, SPLIT, COALESCE PARTITION

DML BbipakeHus :
— INSERT SELECT, UPDATE, DELETE, MERGE

ORACLE
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NMapannenbHoe ckaHnpoBaHuWe Tadbnuubl

— OpauH koopauHaTtop (QC)
— Heckonbko cepBepHbIX NPOLIECCOB
— Tabnuua gnHamuyeckn OenuTcsa Ha rpaHynbl

Coordinator process (QC)

Serial process SELECT COUNT (*)
SELECT COUNT (*) FROM sales P
FROM sales SALES
Pnnn
,-‘" Pnnn
== Parallel
SALES aralle
execution servers (PX) | Pnnn
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BknroyeHue napannenbHbiXx DML, DDL n
3anpocoB

* ®pa3a ALTER SESSION BKIHOYaET peXnm
napanfienbHOro UCNofHEHUA KOMaHA:

ALTER SESSION ( ENABLE | DISABLE |

FORCE )
PARALLEL ( DML | DDL | QUERY )

( PARALLEL n ) ;

* FORCE .. PARALLEL n nepekpbiBaeTt HacTponku DOP

* MoXXHO nepekpbITb HA YPOBHE 3anpoca

ORACLE
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NMoackaska, BbipaxxeHne PARALLEL

* PARALLEL (table name, DOP value)

SELECT /*+PARALLEL (sales,9)*/ *

FROM sales;

* NOPARALLEL (table name)
* PARALLEL INDEX (table_name,index,DOR_value)
« ®pasza PARALLEL

CREATE INDEX ord;custome:_ix ON oe.orders
(customer id) NOLOGGING PARALLEL;

ALTER TABLE customers PARALLEL 5;

ORACLE
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Parallel Execution with
Real Application Clusters (RAC)

Execution slaves have node affinity for the execution
coordinator, but they expand if needed.

Node 1 Node 2 Node 3 Node 4
QCcl P025
P001 P026 P030
P002 P040 P031

1Execution
oordinator (QC)

execution
server (Pnnn)

Shared disks l Parallel

ORACLE
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Demo
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