


rrrrTrrrrErYrrrrrrrrerrrrrrerrs
padgagddaasidgddaddadadddd
reeeedeeteeebeeRORORROROREY
rRERSPeRRORORRORTRRRERRREY
rpdoebeeeedbedReRodRRRROBd
T3 T eI T I A T LTI A A 0T L T 1 0 10
T1 2111 1] -e LI 1 1 1 11 1]
reDRRRw ehpreda
reoeped aekredod
reaede *hEdBEY

L L 4 1] ) LAl Ll Ll
LL il 1 1) LA L L L L1
L Ll L1 ]l ] LA L L LI 1
(T3 12 17 (LI T 1170
FERDeBD LI L1 11
reRBOBRE LI I LT 1]
resRBabP LA L L 11 1]
reEbadD aeebhadd
resEabe LAl L Ll L
T ssase!
roaREED L1 31 11|
(11111 ]) L1111 1]
redeREw L1 L 111l
(LI i1 L] LAl L1 1]
HH seasesi
(11T 11711} . LA L L L L 1
(1 1 1111 ]] . ﬂ W."I'I_-
Sessees O S jsssssed
1111171} [ — reeaebod
e Rd - — 4+~ * pebhebREd
ceceeee +— (O = jescenes
40 S Sy oY &y &F o | e ..lu-_ i ﬁ_-_-.n-n..n
LoD
O .S T jesssse:
“""I.‘l-
LOD jss
O O O (sesesst

ORACLE

Bonpockl ncnonb3osaHusa Oracle Exadata ans
CUCTEM CO CMeLlaHHbIM npodunem Harpysku

Cepren CTteueHko

N TEXHUYECKNI cneunanunct
Sergey.Stetsenko@oracle.com

v

Benywu



. Oracle Exadata Database Machine

EavHasa nnatdopma ang nobbiX NPUIOXeHUn

e XpaHunuuia gaHHbIX

* TpaH3aKUNOHHLIE
(OLTP) cuctemsl

« KoHconuanpoBaHHbIe
cuctemMbl 6a3 gaHHbIX

EXTREME

PERFORMANCE

ORACLE



. Exadata pna KoHconupgaunm cucTem
CHuXeHMe CTOMMOCTU, TECHaAA NHTerpauus

* bonbLine BblYUCIU-
TenbHbLIE pecypchl
e MamaTtb, CPU, kaHanbl
BBOAa-BbiBOAA, AUCKU
» CBepxBbICOKas
NpPoOn3BOANTENBHOCTb

* YnpaBneHue paboyen

Harpys3kou

 OLTP, ot4yeThl, XpaHu-
nuwa OaHHbIX, aHanus...
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. YnpaBneHue pabo4yen Harpy3Kkou
Kno4yeBble MeXaHU3MbI

* Instance Caging

 Database Resource
Manager

* Parallel Statement
Queuing

* |/O Resource Manager

 Quality of Service
(QoS)
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. Instance Caging

OrpaHunyeHne Ncnosib30BaHUSA NPOLLIECCOPOB

* OrpaHu4eHne KonnyecTaa NpoLLeccopos,
NCMNOJSIb3YMbIX 9K3EeMMNSAPOM Oa3sbl JaHHbIX

* HaumHaga ¢ Oracle DB 11g Release 2

 [lBa NpOCTbIX 4EUCTBUSA
* YctanHoBuTtb napameTtp CPU_COUNT

— MakcrMmanbHoe KOnM4ecTBO NMPOLECCOPHbIX S4ep,
NCMONb3yeMbIX 3K3eMMNAPOM 6a3bl AaHHbIX

« YctaHosutb napametp RESOURCE_MANAGER_PLAN
— AkTtuBmnanpyetca Database Resource Manager
— Hanpumep, nnaH no ymonyanuio DEFAULT _PLAN
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. Instance Caging

CeKkunoHupoBaHue N36bITOYHOE
NMPOLEeCCOPHLIX onpeageineHue
pecypcoB
* [Ins HeKpUTUYHbIX BJ]
* MakcumarnbHas * MonHas ytunusauus
N301AUNA Harpy3kum npoueccopoB
* basbl, KPpUTUYHBbIE NO
18 npon3BoaUTEINTIbHOCTHA | CRM 4
* [Mpoueccopbl MoryT hstance - 4 AApa
npoctanBaTb
. Instance HR: 4 appa KonuyecTtBO
12
Instance CRM: 2 agpa AACP Ha
cepBepe
Instance HR: 2 agpa Instance ERP: 6 apep
Instance ERP: 2 agpa
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. Database Resource Manager

Y10 BaXKHO NOHMMATL

* /icnonb3oBaHne MeHeOXxXepa pecypcoB
* He penaet cuctemy ObICTpee, HO...

* [No3BonsieT yaepxnuBaTb CUCTEMY B
ynpaBisieMOM COCTOSAHUU

° CnepmMBaeT BbINMOJIHEHNE HEKOTOPbIX 3aa\,
Nno3BOJIAA OPYITMM BbINOJIHUTBLCA 6bICTpee
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. Resource Manager

‘pynnbl notpedbutenen n ceccumn b

User Mapping Consumer
Sessions Rules Groups
» Client Program = ‘Siebel Call Center’ s_,

id OLTP
Service = ‘Customer_Service’ p—
2 Oracle User = ‘Reports%’ memmm—g9) Reports
» Module = ‘Oscar > Ad-Hoc

kS

- » 3anpoc BbinonHsietca > 1 yaca
e

MMM&“ -
-~ Low Pri
3anpoc npeanonoxutenbHo > 1 yaca e
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. Resource Manager

Co3paHue peCcypCHbIX NfaHoOB

User Consumer Resource
Sessions Groups Plan(s)
4 OLTP
Reports
Ad-Hoc Consumer Group Level 1 Level 2 Maximum
Allocation Allocation Utilization
- [s)
Low Pri OLTP 90%
_| | Reports 60% 80%
Ad-Hoc 10% 30% 50%
Low Pri 10% 50%
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. Resource Manager

MpumeHeHne pecypcHbIX NNaHOB

User Consumer Resource
Sessions Groups Plan(s)
—~ JK3emMnnap
CPU bL
iq OLTP (DBRM)
B DATABASE 115‘jr
Reports
Ad-Hoc
/O EXADATA
(IORM)
Exadata
= Storage Server
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. Exadata I/O Resource Manager

PecypcHble nnanbl 1/0

PecypcHble nnanbl Bl  YNPaBnAlT pecypcamu
yripaensaioT pecyp-  noacuctembl /O mexay
camun CPU BHyTpU ak3emnnapamun b/l

ak3emnnapa bl

Exadata
Storage

ORACLE



. anOpMTeTHOCTb BBOA4d-BbiBO4A
/O Resource Manager (IORM) B Exadata

14

Traditional .
I/0 Storage Server FIFO Disk Queue
Requests
RDBMS = HLHLLL—>.
Iﬁ;:,:ﬁg:ct):,e High-priority  Low-priority
I/0 scheduler workload workload
request request
Exadata I/O scheduler based on
Storage Server prioritization s
/10
Requests H _
W
RDBMS — —Y/_> LIHIHIHI— u
LIL|L .

cheme
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. MapannenbHble BbIYUCTIEHUSA
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B CYB Oracle

User
Process

- Parallel execution
npOLl,eCCbI senvers for
noTpebuTenn  ORDERBY
operation
/ A-G
& H-M
EPar?.lltliel
44— Execution
Coordinator
N N-5

SELECT *

from employes
CORDER BY last_name:

\ —

CteneHb napannenuava = 4

Intra-
Operation
parallelism

servers for full
table scan

Parallel execution

Inter- Intra-
Operation  Operation
parallelism parallelism

[Npouecchbl-
NOCTaBLLUKA

AN

employees Table

i

Parallel execution servers pool
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. Oracle Database 11g Release 2

ABTOMaTM4yeckasa cteneHb napaninerindmMma

* B npeabigywinx sepcusx Oracle DB cteneHb
napannenusma (DOP) yctaHaBnmBanacb BpYy4HYIO

« Ha yposHe SQL-npeanoxeHuna, ceccum, Tabnuul,
aksemnnapa b

* [MoHmxeHne DOP apanTBHbIM MHOronosib3oBaTeNbCKUM
anropuTMom (nNpm HeobxoaMMOCTH)
* MexaHnam aBTomMmaTnyeckom yctaHoskm DOP
No3BOJI4ET onpenerintb
« [denctButenbHO N1 3anpoc HY>XHO BbIMNOMHATL NapansefibHO
« Kakyto cTeneHb napannennama Heobxoammo yCTaHOBUTb

« Ontnmunsartop yctaHasnmeaeT DOP, ocHOBbIBasAChb Ha
oLeHKe notpebneHna pecypcos

16 ORACLE



. Oracle Database 11g Release 2

Ouyepeab napannenbHOro BbINOJSIHEHUSA

 ABTOMaTM4eckas YCTaAHOBKa CTeNneHun naparrnserimma
NMO3BOJIAET
* BbINonHUTL 6onbLUE 3anpocoB B NapansiefisHOM peXxmnme
« 3alNTUTbL CUCTEMY OT NepensbbiTka PX-npoueccos

* MexaHunam ovyepeaHoOCTu naparniersibHoro BblMoJIHEHNA

 [losBongaeTt onpenenntb, eCcTb N cBoboaHbIE PX-npouecchl
N cpasy Xe BbIMNOMHUTL NapanfienbHbIn 3anpoc

* B NnpoTWMBHOM crny4yae NOMeCTUTb 3anpoc B odepeab Ans
NOCNenYyLLLErO BbINONTHEHUS

RIS
>
W e
w
¢}
Wi WL
EARINETN
>
RIS
N
2
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. Ouepenb napannenbHOro BbINOMIHEHUSA

Kak aTo paboTaeT

SQL- OnTmusatop chopmupyeTt
npeanoxeHus nnad v onpepenset DOP
s
2 80
2. ﬁ
£ Z 2
Z

Ecnu PX-npoueccosB
AOCTaTO4YHO, TO
BbINOSIHEHNE

o
o

[»]
-

RRNETY
(<]

Ecnu PX-npoueccosB
HepgocTaTo4yHo, SQL
CTaBUTCA B o4yepeab

M3BneyeHue U3 oyepeau u
BbINonHeHue, korgoa PX-
npouecchbl CTAaHOBATCA
AOCTYMNHbLIMU

©
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. Ouepenb napannenbHOro BbINOMIHEHUSA

19

Catabasze Instance: sg =

Kak aTto BbirnaauT B Enterprise Manager

%R‘ACLE' Enterprise Manager 11g
Datahase Control
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Active in last

Status SOLID
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Database | Setup | Preferences | Help | Logout

3anpockl B o4epean BbINOSTHEHNSA

Start

4:37:10 PM

4:37.07 M

4:36:58 PM

4:30:53 PM

4:26:51 PM

4:36:01 PM

43606 FM

Ended

43740 P

43707 PM

4:36:06 P

43606 PM

Setup Preferences Heln Lodgout
Database

Laogged in As 5YSTEM

Refresh [ 5 seconds ¥ Jl Stop Refresh J

SOL Text

select sum(AMOUNT_SOLD), CUST_FIRET_NAME, C1
select SUMGAMOUNT_SOLD), PROD_NAME from sale
select SUMGAMOUNT_SOLD), PROD_NAME fram sals
select SUMGAMOUNT_SOLD), PROD_NAME from sale
select SUM(DUANTITY_SOLD), PROD_NAME from sa
select SUM(DUANTITY_SOLD), PROD_NAME from sa

salect SUMCAMOUNT _SOLD), PROD_NAME from sale
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. KoHKypupyroLwume 3anpochbl

HavyanbHasa kapTtuHa (1)

User#12
User#11
User#10
User #9
User#8
User #7
User #6
User#5
User #4
User#3
User #2

User #1

0 20 40 60 &0 100 120
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. KoHKypupyroLwume 3anpochbl

ABTOomaTtunyeckana ycrtaHoska DOP (2)

User#12
User#11
User#10
User #9
User#8
User #7
User #6
User#5
User #4
User#3
User #2

User #1

0 20 40 60 &0 100 120
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. KoHKypupyroLwume 3anpochbl

Ouyepenb napannenbHOro BbinosHeHUsN (3)

User#12
User#11
User#10
User #9
User#8
User #7
User #6
User#5
User #4
User#3
User #2

User #1

0 20 40 60 &0 100 120
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. YnpaBneHne cMellaHHON Harpy3Kou
Kak Bce 3To paboTtaeT BMecTe

Define

Workload
Plans !

Execute
Workloads |

A

- Adjust Monitor
Workload Workloads
Plans |

23 ORACLE




. Kak Bce 3To pabotaeT BmecTe (1)

24

Reports Query
Response Time
(seconds)

70

60

20

20

10

Time

== Reports Query Only
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. Kak Bce 310 paboTtaeT BmecTe (2)

25

Reports Query
Response Time
(seconds)

70

60

20

20

10

=== Reports Query Only
== With Ad-Hoc

Time

ORACLE



. Kak Bce 3To paboTtaeT BmecTe (3)

26

Reports Query
Response Time
(seconds)

70

60

20

20

10

Time

- Reports Query Only

=== Enable Parallel Queuing

ORACLE



. Kak Bce 3To paboTtaeT BmecTe (4)

27

Reports Query
Response Time
(seconds)

70

60

20

20

10

=== Reports Query Only

=== \With Ad-Hoc

w === Enable Parallel Queuing

- CPU Resource Manager

Time

ORACLE



. Kak Bce 3To paboTtaeT BmecTe (5)

28

Reports Query
Response Time
(seconds)

70

60

20

20

10

=== Reports Query Only

= \With Ad-Hoc

N == Parallel Queuing

=== CPU Resource Manager

I/0 Resource Manager

Time
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. KoHconvupauusa Bl B Exadata

KpaTtkue BbiBOAbI

» KoHconngauua bl B Exadata HenocpeacTBeHHO
CBA3aHa C ylhpaBJieHneM pecypcamm CMCTEMbLI
 [1na cepBepHOWU KOHCONMMaauum
* Instance Caging
« [1ns cMmelwaHHbIX pabo4ynx Harpysok
- Database Resource Manager
* 1/0O Resource Manager
* Parallel Statement Queuing
 [1na koHconuaaumn gaHHbIX
 |/O Resource Manager
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. bonbwe nHhopmaunm o6 Exadata

http://search.oracle.com

oracle exadata

UIiun

www.oracle.com/exadata
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Hardware and Software

Engineered to Work Together



