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Oracle Exadata v HP Oracle Database Machine
HOBble BO3MOXHOCTU ANA XPaHUIULY, AaHHbIX
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. Oracle — nnpep B o6nacTn xpaHUNUL, AaHHbIX

Teradata

11.7% \

Microsoft
14.8%

Oracle 39.3%

IBM
21.7%

ORACLE

Hcrounnk: IDC, Aug 2008 — “Worldwide Data Warehouse Manageme nt Tools 2007 Vendor Shares”



. Oracle Database — nnatdopma gna DW&BI
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ORACLE 11g
HoBble Bo3MoXxXHoCcTU AnNA X B 11g  oarasase

« VLDB « SQL
* Composite Range-Range e SQL Pivot and Unpivot
« Composite List-Range + Continuous Query Notification

e Composite List-List

e Composite List-Hash

* REF Partitioning

* Virtual Column Partitioning

OLAP
* Materialized view refresh and SQL rewrite
* Continued database integration

« Compression enhancements * Cube metadata in the Data Dictionary
« Performance * Fine-grained data security on cubes
- Query Result Cache » Simplified application development
« Data loading * Fully declarative cube calculations
- Change data capture enhancements * Cost-Based Aggregation
« Materialized view refresh enhancements * Simpler calculation definitions
* Manageability * Data Mining
* Partition Advisor * Simplified development and deployment of models
¢ Interval Partitioning  Supermodels: data preparation combined with
* SQL Plan Management mining model
* Automatic SQL Tuning with Self-Learning Capabilities - Additional packaged predictive analytics
« Enhanced Optimizer Statistics Maintenance « Integration in database dictionary

*  Multi-Column Optimizer Statistics

* ASM Fast Resync, Fast VLDB Startup and other
enhancements

* New algorithms: “General Linear Models”

* Encapsulates several widely used analytic
methods

* Multivariate linear regression; logistic regression

ORACLE



. BoamoxHocTu Oracle, ucnonbsyembie B bonbnx X

Partitioning
Parallel Exec
Compression

MV Use
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Read Only
ASM
RMAN
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Source: TB Club Report: A survey of 30 multi-TB Oracle DW’s — data July 2006



. Query Rewrite ( nepenucbiBaHue 3anpocoB)

OnTtuMmusaTop
aBTOMaTU4ECKU
nepenucbiBaeT
3anpoc ans
obpalyeHus K
aeTtarnbHbIM
AaHHbIM

SUM s.ant) tot _sales
FROM sales s, region r,
time t, product p

AND Ss.sdate = t.curdate

SELECT p. brand, r.country, t.nonth,

VWHERE s.region_id =r.region_id

AND S.prod code = p.prod_code

GROUP BY p.brand, r.country, t.nonth
HAVI NG SUM s. ant) > 5000000;
SELECT brand, country, nonth, tot sales

FROM sal es_sunry

VWHERE tot sales > 5000000;

ORACLE




. Cxatue (Compression)

AAAAAAAA

e Tabnuubl N MHOEKCLI MOTYT ObITb CXKaTbl
* MoXHO ynpaBnsaTb gaxke Ha YpoBHE NapTULUNK
e ObObI4HOE cxaTne oo 3:1

e TpebytoT DonbLUE MPOLECCOPHOro BPEMEHM
npu 3arpyske .
 PacnakoBka No4yTun He 3aHUMaEeT NULLHEro BPEMEHU

° |El,aHHbIe 3aHMMAakT MeHbLUe MeCTa Ha AUNCKe
* U/ TpebyoT MEHbLLE BPEMEHU HA YTEHME

e [lonHaga npo3pavyHOCTb 3X -

Compression

)

ORACLE



. OLTP Table Compression

HoBble cTpoku

- HecCcXaTbl

3aronoBok

CBoboaHo

HecxaTtble

CxaTtble

CBobopgHoro
y 4 NPOCTPaHCTBa B
onoke crtano

meHble PCTFREE -
BKIOYaeTcs cxaTue

CTpoOKM He

CBobogHoro
cXaTbl

NpoCTpaHCTBa B
onoke crano
meHble PCTFREE -
BKNIOYaeTcs cxartue

 ApanTuBHOE U NocriegoBaTeribHOE cXXaTmne

° Komnpeccvm dBTOMAaTN4YECKUN BKITHOYAETCA TOJIBKO KOrga

CcBOOOAHOro NpoCTpaHCcTBa B OfIOKe CTaHET MeHbLLUe
PCTFREE

o CxkaTue ycTpaHsieT “Oblpkn” nocre onepaumn delete u
MaKCUMU3UPYIOT HEMPEPbLIBHOCTb AaHHbLIX B 6110Ke

ORACLE
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. Kaw pesynbtatoB SQL 3anpocoB

e XpaHUT pesynbTaT 3anpocos
* [1pn NOBTOPHOM 3anpoce pe3yrnbTaT bepeTcs U3 Kawa

* YOOOHO Ansl YCKOPEHUS 3anpoCOB K XPaHUINLLY
e [lonrnx sanpocos
e BblumncnntenbHO CROXHbIX
» BosBpallarLmx HEMHOro 3anmcen

| 1d | Operation | Nanme |
| 0 | SELECT STATEMENT | |
| 1| RESULT CACHE | fz6cmdj bpcwh48weyk60ni7qypu |
| 2 | SORT GROUP BY RCLLUP | |
| 3 | HASH JO N | |
e

ORACLE



. SQL Query Result Cache

* Kawwmpytotca pesdynbtaTtbl queries, query blocks, nnu pl/sql
function calls

* Read consistency nogaepxuBaeTtcd

e PesynbTartbl cOpacbIiBalOTCA U3 K3Lla, €CNU y4acTBYOLIME B
3anpoce 06beKTbl BbINM N3MEHEHbI ¢ NomoLlblo DML/DDL

e Pes3ynbTaTt XpaHUTCA B Kalle BMecTe ¢ bind nepeMeHHbIMU

cached m

join

Table 1

Table 2 Table 3 Table 5 Table 5

ORACLE




. 11g Cube Fact View

DESC units_cube_vi ew,

Name Nul | Type

TI ME VARCHAR2(100) |

CHANNEL VARCHAR2( 100) L Keys
CUSTOMER VARCHAR2( 100)

PRODUCT VARCHAR2( 100) y

UNI TS NUVBER A

SALES NUVBER > Stored facts
COST NUVBER )

SALES PRI OR _PERI CD NUVBER B

SALES_D' FF_PRl CR_PERI oD NUVBER L Calculated facts
SALES PCT DI FF_PRI OR PERI OD NUVBER

ORACLE



. 11g Cube Fact View

SELECT ti ne,

product,

cust oner,

channel ,

units
FROM uni ts_cube_vi ew
VHERE r ownum < 15;

TI MVE PRODUCT CUSTOVER CHANNEL UNI TS

TOTAL TOTAL TOTAL  TOTAL 4000968

CY1999 TOTAL TOTAL TOTAL 330425

CY2003 TOTAL TOTAL TOTAL 534069

CY1998 TOTAL TOTAL TOTAL 253816 > Arperarb! o rogam
CY2005 TOTAL TOTAL TOTAL 565718

CY2006 TOTAL TOTAL TOTAL 584929

Cy2004 TOTAL TOTAL TOTAL 587419

CY2000 TOTAL TOTAL TOTAL 364233

CY2002 TOTAL TOTAL TOTAL 364965

Cy2001 TOTAL TOTAL TOTAL 415394

CY2000. Q1 TOTAL TOTAL TOTAL 88484

CY2001. QZ TOTAL TOTAL TOTAL 97346 > Arperartbl No KBapTanam
CY2001. B TOTAL TOTAL TOTAL 105704

CY2005. (B TOTAL TOTAL TOTAL 138953

UToro no npoaykram u ap.

U3MepeHUsaM

ORACLE



. MaTepuanusoBaHHble NpeacTaBrieHUs

e XpaHeHne cyMmmMapHbIX
OaHHbIX

* lVcnonb3oBaHue
MaTepuann3oBaHHbIX
npeacTaBfieHnn npu
aBTOMaTU4YeCKOU
onTUMmM3aumm 3anpocos

« Cpencrtea mogmdunkauum
3anpocoB

 PasnunyHble meToabl
obHoBNEHMA (NOMNHOoE,
4aCTUYHOE U
OTI1I0XKEHHOE)

Iipoaaxvino

peroHam
[ToyMecstam

(2 GB)

Mponaxu
(netanbHblE
OaHHbIe)

O6Gbembl npoaax
no 3anagHomy u
BocTtouyHOMYy

pervoHam 3a
nocnegHve 3
Mecsiua ?

(30 GB)

ORACLE



. Materialized Views

NOS MicroStrategy ORACLE PR « Co3sgaHue MV npu

BUSINESS OBJECTS'

HeperfiaMeHTNpPoOBaHHbIX

Month, Employee, Category Qtr, District, Item Month, District 3an pocax -n pO6J'IeMa
EXPENSE_MEC EXPENSE_QDI

month_id qtr_id
category_id item_id

EXPENSE_MDT o
year ia ¢ [Monb3oBaTenu XOTSAT POBHbIV
istrict_i

expense_amount OTKITNK

potential_fraud_cost

emp_id district_id
expense_amount expense_amount
potential_fraud_cost potential_fraud_cost

Year, Region

EXPENSE_YDT

year_id

district_id
expense_amount
potential_fraud_cost

* [losiBneHune 6onbLLOro KoNn4ecTaa
MV

Year, Employee, Category
EXPENSE_YEC

year_id

category_id

emp_id
expense_amount
potential_fraud_cost

EXPENSE_DETAIL

day id
item_id
emp_id
expense_amount
potential_fraud_cost Org Lvl, Time Lvl, Cat Lvl

Year, Region, Category Year, District

EXPENSE_YRC EXPENSE_YRT

year_id year_id

category_id total_category_id
region_id
expense_amount
potential_fraud_cost

EXPENSE_XXX

XXX_id

XXX_id

XXX_id
expense_amount
potential_fraud_cost

region_id
expense_amount
potential_fraud_cost

ORACLE




. 11g Cube-Organized Materialized Views

COGANOS - ORACLE

BUSINESS OBJECTS'

SQL 3anpoc

uer
Tables Q Y

Rewrite
| | —>

Cube Organized
MV noka3sbiBaer
arperupoBaHHbIe
JaHHbIE

JleranbHble 1aHHbIE B ‘

O0OBIYHBIX TA0JHUIIAX
/ /
|
™™™ ‘ll
)

CYB/] o6noensem -
oanHble

ArperupoBaHHble
JAaHHbIE B Ky0e

[leTanbHble OaHHblE B
pensiLMOHHbIX Tabnuuax

[MpunoxxeHne reHepupyet
SQL 3anpoc

ArpermpoBaHHbIE€ AaHHbIE B
OLAP kybe

[locTyn K arpernpoBaHHbIM
OaHHbIM B Kybe —
aBTOMaTUYECKNU, Yepes
guery rewrite

[MpunoxxeHne He MeHAETCH,
HO 3anpockl paboTtatoT
bbicTpee

ORACLE



. HP Oracle Exadata wn Database Machine

ORACLE




NMoapepikka cBepXxOOoNbLINX XPaHUMULL, AaHHbIX

1995 1997 1999 2001 2003 2005 2008
Oracle Oracle8 Oracle8i Oracle9i Oracle9iR2 OraclelQg Oraclellg
Release 7.3 I v
v Automatic Storage Exadata
v ~ Management
Compression
| e,
V Composite Partitioning >
o MepBbin 10TB 3aka34uk: Amazon.com
Range Partitioning

) Bonee 100 TepabanTHbIX 3aKa34NKOB
Parallel Execution

MepBbIN 1TB 3aka34umk: Acxiom

MNepBas 1TB B[] nocTpoeHa B nabopatopum

ORACLE




. Bpema goctyna k cBepxoonbwum X

7

10 Hour 4

Table Scan Time

OObIYHOE
XpaHunuuie

5Hour |

1 Hour _L

Exadata \_\

1TB 10 TB 100TB Table Size

ORACLE




. [Mpobnema nponsBoauUTEriIbHOCTU
cBepxobonbwunx X4

!!J

N ]l ﬁ
7

* bonbLine XpaHuinila CKaHNpPYyrT AEeCATKN, COTHU U TbiICAYN OUCKOB

« CoeauHeHNs Mexay Ouckamu u cepBepammn orpaHMYMBatoT CKOPOCTb
nepenayun AaHHbIX B AECATKN U COTHU pa3

B pe3yJibTaTte XpaHulinia CTaHOBATCA MedJieHHEee Mo Mepe PoOCTa

ORACLE



. PeweHune npobnembi

° npOKaLIl/IBaTb MeHbLUEe NaHHbIX
* YBENUYUTb KOSIMYECTBO KaHarloB CBA3M
e CoenaTtb KaHarnbl CBA3MU Lmpe

ORACLE



. [MponyckHaa cnocobHocTb Infiniband

MponyckHasa cnocOGHOCTbL OQHOro CoeAUHEeHUs
1400

1200

1000

MB/sec 800
600

MeareHHee

400 " megneHHee

200

0

Gigabit Ethernet 4Gb Fibre 20Gb Infiniband

ORACLE



. Exadata — HoOBas apxuUTeKTypa

 Exadata nepepaeT MeHbLLE
AAHHbIX

« ObpaboTka 3anpocoB NepeHeceHa Ha
CUCTEMY XPaHEHUS1 And Toro, YTob.I
YMEHbLUUTb KOSIMYECTBO
nepegaBaeMbIX OJaHHbIX

ORACLE



. KoHdourypaumsa cuctemsbl ¢ Exadata

Single-Instance RAC
D

abase <« Database
- .,,;-

N 1/

& J

‘/

Exadata Cell @ Exadata Cell §§ Exadata Cell

333333] 333333 333333

333333]333333] 7

o Kaxxgasa ssiuenka Exadata — caMOCTOATENbHbIN CEPBEP C
yCcTaHoBneHHbIMK anckamu n N0 Exadata

e [1aHHblEe «pa3masaHbl» Mexagy MHOrmMu s4yerkammn Exadata
* HeT orpaHnyeHusa Ha KOfiM4ecTBO A4YeeK B CUCTeMe

ORACLE



. HP Exadata Storage Server Hardware Detalils

2 Intel Xeon Quad-core
Processors

Redundant 110/220V
Power Supplies

P400 Smart Array Disk
Controller card

- 512M battery backed cache

12 x 3.5” Disk Drives
/]

/ : ) - """_'i\
LO100c - 8 GB DRAM

Infiniband DDR Management Card
dual port card

Included Software:
 Oracle Exadata Storage Server Software

* Oracle Enterprise Linux

« HP Management Software

ORACLE




[lepeHOC Harpy3Kku no ckaHMpoBaHUKO Ha Exadata

» Avyenkn Exadata BbINOMHAIT «yMHOE» CKAHMPOBAHWE AaHHbIX,
KOTOpOEe yMeHbLUaeT 00beM aaHHbIX, 0bpabaTbiBaeMbIi CEPBEPOM

”
il _.--"" -~

e 3HauYNTENbLHOE YMEHbLUEHNE 0ObeMa nepekaykn AaHHbIX
¢ OObIYHO B OecCATKM pa3

« 3anpoc BbINOMTHUTCS, AaXe ecnu BO BPEMS! BbIMONTHEHNS OTKaXeT
OUCK

* [lpumep «yMHOro» CkaHMpoBaHUSA:

e Tenekom onepaTop Xo4eT HANTU KNNUEHTOB, KOTopble TpaTaT bonee $200
3a OgMH TeneMOoHHbIN 3BOHOK.

e Tabnuua cogepxut 1 Tepabant gaHHbIX. [JaHHbIe 0 Takmx VIP KnneHTax
3aHMmMatoT 2 merabanta. 310 B ~500 ThbICAY pa3 MEHbLLUE.

ORACLE



. TpaguuMOHHOE BbINOSIHEHMe 3arnpoca

(6] [Mpumep:
SELECT BosepauaeTcs « OnepaTop Xo4eT HaWTK
cust onmer pes3ynbTart KIMEHTOB, KOTOpPble TpaTAT
FROM cal I S oonbwe $200 Ha oguH
wher e anount > I 3BOHOK
200; P C TpaanuUMOHHBIM
1 E ® XpaHUNULEM, aHann3 gaHHbIX
A ymeHbiuacr npoussoguTcs cepsepom b1
TepabanT AaHHbIX OO0
e 1000 nMeH, KoTopble bonbluaga 4yacTtb AaHHbIX
OnpepenstoTcs BO3BpalLaloTCA oTcenBaeTcs 3a
3KCTEHThI
KIUEHT HEeHaaobHOCTbIO
Tadbnuu 4 ‘ y A
| NaHHble, KOTOPbIE
1 o OTCenBaloTCcs, TEM HE MeHee
BbinonHsieTcs 1 T AaHHbIX
NoucK BO3BpallaeTcs Ha
e cepBep

ORACLE




. BbinonHeHune 3anpocoB ¢ Exadata

(1
SELECT 6 e TONbKO HY>XHble KOMOHKM
custoner id .
EROM cal | s BosBpalualoTcs customer _id
wher e anmount > 3anucu A Hy>XHble 3anncu
200, I « where amount>200
1 BoaBpauyatotca Ha cepeep b
(2 (5
YMHBIN 3anpoc O6o6warotcs ° Pasrpyxaetcsa npoueccop b/l
nepenaeTcs pe3ynbTaTbl
AYenKam noJsiy4yeHHble .
1 C pa3HbIX * He nepenaeTcs NULLHNA
AvyeeK 006BbEM JaHHbIX
o . 1
OnpepensitoTcs >
3anMcu N KONMOHKM Lt (1)
BHYTpU TepabanTHO -::::[::..... 2MB AaHHLIX
Tabnuusbl, BO3BpallaeTcs Ha

yaoBreTBopsaome cepBep




. MnaH 3anpoca ¢ ncnonb3oBaHnem Exadata

« TABLE ACCESS STORAGE FULL
* INDEX ACCESS STORAGE FULL
« storage(SYS_OP_BLOOM_FILTER(...))

| I'd | Operation | Name | E-Rows |
| 0 | SELECT STATEMENT | | |
| 1| SORT AGGREGATE | | 1|
| 2 | PX COORDI NATOR | | |
| 3 | PX SEND QC ( RANDOM | :TQLOOOO | 1|
| 4 | SORT AGGREGATE | | 1 |
| 5 | PX BLOCK | TERATOR | | 46 |
|* 6 | TABLE ACCESS STORAGE FULL| SALES | 46 |

6 - storage(:2Z>=:Z AND :Z<=:2)
filter(" PRI CE"<25000)

ORACLE



. TepmMmuHonorusa

* Ayenka Exadata — «yMHOE» YCTPONCTBO XpaHEHUS AaHHbIX Ha ba3se
cepsepa HP DL180-G5

* Ha kaxgown siyenke yctaHoBneHo 12 guckos, Enterprise Linux n 10 Oracle
Exadata

e Oracle Exadata Software- cneunanesHoe 1O, KoTopoe NnoHUMaeT
CTPYKTYPY XpaHeHus gaHHbIx B 65iokax CYB[ Oracle

« MoxeT ocyLlecTBNATb MUMNbTPALNIO AaHHbIX U ApYyrie onepawmm

« HP Oracle Database Machine — cuctema, coctodwwas n3
* 14 ayeek Exadata
* 4 Infiniband mapwpyTtnsatopa
* 8 cepsepoB HP DL 360 — G5
« [10: Enterprise Linux + Oracle 11g + RAC + Partitioning

ORACLE



HP Oracle Database Machine:
Key Components

Database Server Grid

8 cepBepoB, KaKIbIi COCTOUT U3:
« 1 HP DL 360-G5 ¢
+2 Intel Quad-core processors
32 GB RAM
*4 146GB SAS disks
*Dual-port Infinibad Host Channel Adapter (HCA)
*Oracle Enterprise Linux
*Oracle Database 11g Enterprise Edition with
Real Application Clusters and Partitioning

4 Infiniband Switches

Kamaplii ¢ 24 nopramu

Exadata Storage Server Grid

14 cepBepoB, KaxKablii COCTOUT U3;
* One HP DL180-G5 with
« 2 Intel Quad-core processors
* 8GB RAM
*12 300GB SAS or 1TB SATA disks
sDual-port Infiniband Host Channel Adapter (HCA)
* Oracle Enterprise Linux
* Oracle Exadata Storage Server Software

ORACLE




Retailer Exadata Speedup — 3x to 50x

Merchandising Level 1 Detail:
Period Ago

Mereends e v L o
Current - 52 weeks

Supply Chain Vendor - Year - Item
Movement

Merchandising Level 1 Detail by
Week

Date to Date Movement
Comparison - 53 weeks

* CpeaHee
YCKOpEeHuUe
B 16 pa3

Prompt04 Clone for ACL audit

Sales and Customer Counts

Gift Card Activations

I
]
]

veca ey |

5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

ORACLE




. Telco Exadata Speedup — 10x to 72x

Hanset to Customer Mapping Report H
Tablespace Creation

CRM Customer Discount Report

CRM Service Order Report

Warehouse Inventory Report

| | | |

CDR Ful Table Scan N CpeaHee
o YckopeHue
Index Creation H 28.5 pa3

- 10.0 20.0 30.0 40.0 50.0 60.0 70.0



. [MpeunmyllecTBa apxXuTeKkTypbl Exadata

« Exadata no3BonisieT yCKOpUTb BbINMOSTHEHME 3anpOCoB U Apyrue
onepauumn B OeCATKMN pas3
* MeHbLle npokaymMBaeTca AaHHbIX — pasrpyxaetcs cepsep bl
o 3HaunTenbHbIn 06BEM 06PabOTKM 3aNPOCOB NEPEHOCUTCHA HA CUCTEMY
XpaHeHUs

« ObOpaboTka pacnapannennBaeTcsd Kak Ha YypoBHE MaccuBa siveek Exadata,
Tak 1 Ha ypoBHe Krnactepa b/]

e [1Na NnpunoXxeHnm aTo COBEPLLUEHHO NMPO3paYvYHO, Tak Kak oHU paboTtatoT
c «obbivHOM» CYB/[ Oracle 11g
* He Hago nepenucbiBaTb NPUIIOXEHNSA 1 3anpoChkl MPpY MUrpaummn Ha
Exadata
* BoamoxkHa murpaumsa gaHHbIX B apxuTekTypy ¢ Exadata 6e3 octaHOBKM
cepBepa

ORACLE



. JononHutenbHaa uHdopmauuma

* Oracle.com:
http://www.oracle.com/exadata

e Oracle Exadata Technology Portal on OTN:

http://www.oracle.com/technology/products/bi/db/exadat a

» Oracle Exadata white papers:

http://www.oracle.com/technology/products/bi/db/exadat a/pdf/exad
ata-technical-whitepaper.pdf

http://www.oracle.com/technology/products/bi/db/exadat a/pdf/migr
ation-to-exadata-whitepaper.pdf

ORACLE
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