Oracle
DBA & Developer Days 2011 |

BEFZ7)N. SEBXOBEHRML—Z220T74N2 b

20M=FE11B9BK~11A1MB(R) x5 B RTIVERR

ORACLE

Oracle Database




Oracle Java  Oracle Corporation

ORACLE

Copyright © 2011, Oracle. All rights reserved. 2



. Agenda

A

AOLTP
1. Oracle Load Testing
2. Oracle Enterprise Manager
3. Database Smart Flash Cache

A DWH

Real-Time SQL Monitoring(SQL )
Partition Advisor

Parallel Query

Oracle Advanced Compression
In-Memory Parallel Execution

akrowwbheE

ORACLE

Copyright © 2011, Oracle. All rights reserved. 3



ORACLE

Copyright © 2011, Oracle. All rights reserved. 4



H/W
A
A
A
A H/W H/W
A1
A
CPU
A Oracle Database 119

ORACLE

Copyright © 2011, Oracle. All rights reserved. 5



OLTP

2. SOL

ORACLE

Copyright © 2011, Oracle. All rights reserved. 6



A Web

To To I

Oracle Load Testing

Transaction Per Sec 100

ORACLE

Copyright © 2011, Oracle. All rights reserved. 7



1 Oracle Load Testing

ORACLE

Copyright © 2011, Oracle. All rights reserved. 8



Oracle Application Testing Suite

Oracle

Oracle Load Testing A
Web Web
/SOA
\ Database
( %HTTP +
] ( J
N
}TOracle Functional Testing
J
~N

jI || Oracle Test Manager
Excel
B CIS, Web

L J

ORACLE

9

Vs
—~

N\

Copyright © 2011, Oracle. All rights reserved.



. Oracle Application Testing Suite 9.2

/ l]ﬁ ySh
Oracle Functional Testing i
e )

>
s -l s
Hf = >
-
&

racle Load Testing

ORACLE

Copyright © 2011, Oracle. All rights reserved. 10



Accelerator
Oracle Load Testing N

Accelerator for Database

A
A
A Oracle Thin (oracle.jdbc.driver.OracleDriver)
A ODBC (sun.jdbc.odbc.JdbcOdbcDriver)
A F=9n=2 F1{/
W irack Thin bracke wer Oracleliriver)
A Query DML DDL e
A PL/ISQL G
A SQL j'-'x_-r;zz,
ODBG (sun jbe odbe. JdbeOdbe Driver) 1
A Java API
;p-l‘!-%
- A0~k
L] P - pig 5
‘* ﬁ\ \ > O URL HemT,
._/ » -\?'E Database (et ]

/ 3 Copyright © 2011, Oracle. All rights reserved. 11



. \ penScript
OpensScript

A Eclipse IDE
A

A Java

D Opentinr i 15 55y

Oventor it 1007)
Y r -
VD SAT e m LT 4N - Opaticr g
v o L% A 2 ) AR
o - »e 4 4 A
S P e ‘ WAl @D MY NS O 21| B Cpmeicret OF
— L] e —
| BT - = — e R — e "
interael. o
s B bl < p *lonarl Mrocie. -batir.oel. INioTae
LT M A wnd’)
o D Wehinn « Mone Sgutines b b6 wlane Mot u'.u‘d'-‘ "-"0.""-‘-""."." ."'v"“_' ol M1IPEarsiee MiRi |
R " T b o
o 1) U1 Mo g iiee | ’ peblic vald mitinlizel) thuey i1 Siwdoes B vir')
L LU L T TS TR S — ‘ Use Suparianrch a » Mp, et bamrAgenl | Wan e/
S | L — \
r o) Blietvieg « Mese Guonin Noene | Seorms | o e
S | [T T . Regista I s
N L R Y _ ol ie anld snt) Ihewen Brcenlion |
D for Serindtont 1] Beriome  tane Sasnrilorm L3
. |
Prpartmenty LULPWTULF PR YT TR PSETSSTRY 12 T PISTLNL | B el mall, tegw, 2001 8211*)
ahes 8 ladies e Y e [ e T as*. ¢)
(4] LR ‘ [ e Sha P, Ot bl i, e[| e s, Doy rrae N
e ' | IV Sy e L S g e
v sl
(-1 Mvh J-¥ — ]| 9 o W At ?"u!”‘l'"l“kllll.-'gc--l""-,(’w.'-l
s s |
- X ' }
b Y- ve "
LIRS TR 20 — o . CCLL T R P
wm 1wy ue J
un LU f prain N )]
AL W0 - herstion | - - ' B0t bl Lhen. Me”.
1)) Wrhpme - Mose SgmStae Iv "m i Wy »
W4 7 s | A i P P s e — =
1) Home S Shoes h an . R T —— =
e L Ll ﬂ-—.- asnee . P X % i
. RIAANR  J9-iNA 3
" 4 » ' 4

Copyright © 2011, Oracle. All rights reserved.



OpenScript

SQL

A Open Script SQL
A

A Oracle Real Application Testing
SQL
A SQL

A SQL PL/SQL
A SQL PL/SQL

DT —HA-A I7AN ASAR—F

T A<= DA — 77 DOER
AUR—=bIBT B2 2710 74 -Tvh A TBEIRLET.

F=BA=2 I71{ )b 72 =3yt
OF =AR-2A-NF A o3 Fe I71)

SoUHED PL/SOL AR
Ao A= N DBATA T LB
@ IRTOPATL
OFEPATLE: | ]

‘lfé X Copyright © 2011, Oracle. All rights reserved.



OpenScript

SQL Where

CcSV

A Where

A 1 where EMPNO=1000

FT=BN-2: | HR
SQL %3
SELECT DEPTNO. DNAME, LOC FROM DEPT OLT WHERE DNAME = 7 |

TARK v|[ #wE |
SOL 3z
SELEGT DEFTNO, DNAME. LOG FROM DEPT OLT WHERE DNAME = OPERATIONS

(5ot | [ mEd |

R32A=5:

F—230056m —
ERTIASLERRUTHEN & M7

[ldb. DEPT.DEPTNO.OPERATIONS)}  Strme -‘m
#5L: | DEPTNO [% -m
" DEPTNO  DNAME L0G
S3=Afk 1 1 OPERATIONS BOSTON
| 2 2 ACCOUNTING NEW YORK
|3 8 RESEARCH DALLAS
1 4 4 SALES CHICAGO
T
NETT
ORACLE

Copyright © 2011, Oracle. All rights reserved. 14



A

A
A
A

Oracle Load Testing

ORACLE (v Tevemy
mﬁ ) s

e AR DILES 3 - ——a—rel

" £ o)« SESSION000)
we .
e "
LR .o "
- > o
™
ne
i "
L . FAR
-
-
.- s
P
2OREAN

ORACLE
15

Copyright © 2011, Oracle. All rights reserved.




Oracle Load Testing - 1

ORACLE" Lond Testing

| NEDEeIN SECTIONL
| REDAT: S

CORUAINE T ASHOONOE WM SYRMOSE K- Lons

T

A FAMD o

@ 2 RNESAN 12:09,03

yim
SECTION-1 v 2 - .
EMFTRAT 2 - K1 lraTlT Lo eyl SR
| = SECTION-1 1.8 wa 2
5 REOISD
M2a =72 vs. M
PSS Do AL vs, INR 18
VI8 vo. 1990

HWor=-T/A ve. 2=~

S D A ve, 24~ | T
a2-t- ve 1IN0

HI2=T22.0-9~ vw. 140 1.3
Eybth 2t~ ve. W i
KB 2 == v, AR
=t 2~ = vs M
-
E e B S L ]

@ olal NS

¥ PetSlore

203 4/7/22 12104100

ORACLE

Copyright © 2011, Oracle. All rights reserved.

16



2 Oracle Enterprise Manager
SQL

ORACLE

Copyright © 2011, Oracle. All rights reserved. 17



. Oracle Enterprise Manager

A
A User I/O /0O

Administrative
Configuration

Application

Concurrency

[
||
S B Commit
]
|
]

System I/0
Scheduler
CPU Wait

B cru

ORACLE

18

CPU 10%

12:00PM 12:05PM

Copyright © 2011, Oracle. All rights reserved.



SQL

ASQL ID duwz811xc2jgv
direct path read

EiisaL: User IO
7oA sQLF2 - PREAAHOAT Y- v =)

TT R | BIRER

BRI 7274 7T 1(%)

B db file scattered read
db file seguential read

B direct path read

SQLZAF
SELECT

ORACLE

Copyright © 2011, Oracle. All rights reserved.



. User I/O

A db file sequential read

A
A
A db file scattered read
A
A Table Full Scan /
A Pre-Warming Index Full

Scan Index Fast Full Scan
A direct path read

A
Table Full Scan

A Oracle 11g Table Full Scan

ORACLE

Copyright © 2011, Oracle. All rights reserved. 20



SQL

A PRODUCT TABLE ACCESS FULL
A or

ORACLE Enterprise Manager 11¢ HE JUIrled ~d BEFOR
Database Control F—EAR—X
TR A A ol P kT PAT AT SysélTad A

SQLOD ¥4l duwz811xc?jgv
—_J'—'_

SQL IDIZH)EA Ef 5’% ETEERT FEILbv2 » (2L yva ) SQLI—FY—F J(SQLFa =T - FEAMHDRT 2 —)l J( SQLEET F/i/ 4

g

742k

select A+ SUL2-0 %/ productid, name, descn, category
from product wherellower(name) like :1)

E3i]
TATEK | TATHLE
A71H B JZ CPU =y W Y k2 iV ]
B 1IE k F iT BAF F (%) ERORIE TR il
3444 100

TABLE ACCESS FULL PRODUCT 1 B25A25 4.203M 3,444 00042 SELE / PRODUCT@SELE LOWERL™ NAME™) “PRODUCTID”
LIKE 1 [VARCHAR? 40], “CAT .

Copyright © 2011, Oracle. All rights reserved. 21



SQL

A SQL

SQL

C)DACLE lmwpnw Manager g

Databese Contiy

e s D e R o= | b POF A F o

SQLO ¥ EE duwz811xc2igv

i

A JRSQLEEM T FiS1 4

7‘...
SOL DI Y1@A =) ”‘g =70M FEILyv - (W 2lvia ) SQLo =9~}
T

T4 @

\SQLF == 7 FRAYDRF U a—

HTACLE L ooniprion Moo Ny " s @EyToY
select /e« SUL2-0 v/ productid, name, descn, — b Lot
from product where(iower(nane) like :1) ; P )
01 JePii1Yman
A n
“” L RS TERV.T AT - (TEMTYUSTRI T Ve aLey J
. _ ) » A0 0L TUB 111 1 204 8a
RO EBESBTAINME L2 MR TR, ’
Bt FOoTEF. | 75 | HERE F sl
[rpu—. ‘tl'm --“-....,.»..u.......n, " i T
FeIU =2 h=Y b Fyoa iR 2¢ AHEWO S0 51 3
nive WIS  aan
f?ﬂm“ o "' LW O0LY ) F oA S92 GO0 TUNING 12010041 2580
BT O Ao 0% e LR T3
Tl g8 2~ A ATOIA SN RO, D L ZUGT UL TE SR TP n.'-/.'. SR YD YL N [ o
T TIVK l*] TR 3 TEONe ~~-m'- MESAF TRV, WD EEINT 28 TRAAIY X AN Y,
Tl AT AYa-n O 10 i) b st e nMNun 100
? faiTob -
'# * -
V SELEDT STATEMENT e anh
; RO ot G r
TABLE ACCESS FULL PROD gy # Moo R
Mz ememes Namn o Lot
B A
| MR | e | and )

757 |

LU

© 2 -ZE—
:

o Vv i~ a0

IN Dot AR 1wt s smnarved
Foprath LT I Bard 8k s v i LTSS RO ARINR T, 2000 TN L S0 00 A

Copyright © 2011, Oracle. All rights reserved.

CL T T aad

22



. SQL

A (LOWER(NAME)

ORACLE Enterprise Manager 11g SE JUDwLLA LD O5TOR
Database Control F—HA—2

F—BN—2 A AR A arel > FEAAY RS ¢ SQLF - AR OS0OL TUNING 1311304135888 > svselLTOS

SQL IDD HEXE duw=811xc2jgv

HEINAZEM DRI THET.

saLFT+ AN
select S+ S0L2-0 */ productid, name, descn, category from product where(lowerdname) like 1)
HEAZE &R
| TR ETHEIGERME)
(=% )
2
BIRT ®BR 2 TATE
@ F|E| F|EPHDLIETERET B8, OO EITSHEENE #MEEZ’G'F TERETENET HAccess AdvicorD (T HESNDRIFIEIERT DL 2O D EITE
TEET., . BRSNS RS O EREEETL T 2SN, ERAFEINT T L E—D XTI
JF'I:"I'STORE PRODUCTLLOWER(" MNAME")) HCIESQLT — 90 —FE{ERLRL" Access
tl:;EII jl—_ -I-;EEEEH‘% r-[j::] Advisor” @ EiThEYFE SRV ET. 2O
MIBICLY, BRI TFA A==l E
EF“ ¥ 845 ’E"':GESS MU'SD =T LU B NIRE ARY B ST s B4R 55|

]} L o s = = HESEFRISTEIT,

JPETSTOREFPRODUCT{LOWERL™ MNAME"
ORACLE

Copyright © 2011, Oracle. All rights reserved. 23



__

A SQL

EE JUOsLVA LT BEFOR

ORACLE Enterprise Manager 11¢

Database Control FT—HA—R
F—2 A AR L arel > FEAH-EURSIL » SQLFa—Z S A S0L TUNING 1311304 35558 > 30L DOEFduweel vy > SYsHLT O 1
TSRO s
TehEFTSHRGERNE)
@) v a{E 427209646 e O re
FTATEK | FATRCA
1E S{vID AFLH} AT O BT B iT KAk a2 B cPUaAb I/OOA}
¥ SELECT STATEMENT 4] 2 4304193 344442 290509312 3429
TABLE ACCESS FULL 1 JPETSTOREFRODUCT TABLE 1 4304193 344442 200509312 3429

=5 |0 HHFLLEI TSR
St/ vvisa i 2463378923 A r
TATEK | F~TRLS

1F S{ID  AIFIE AFFLIE - RAT B T HqF aZXF B cPUuaXtb I/OOZ}
¥ SELECT STATEMENT 0 3 3023 111 85,716 11
¥V TABLE ACCESS BY INDEX ROWID 1 JPETSTOREFPRODUCT TABLE 2 3023 111 85,716 11
INDEX RANGE SCANM 2 IDXEE_0021000 INDEX 1 3 24 964 3

ORACLE

Copyright © 2011, Oracle. All rights reserved. 24



Oracle Load Testing - 2

ORACLE" Load Testing

- RIEMz il SECTION-3. L o FAD REE —H —
» WEOVHUIT: <l e uam | L @@ ReEAE v

® trwiaL AA0LESRE 13:20:14

tzyisals
N T "
Il —A 2 - [C#~txx
g SECTION-3. | K
o BEDSST . 2
----- W24 =77 vs. 158 —
e

----- b AT e RRE L ve IR E-——]
----- fEtEER vs. B5RE
----- WA —7A vs. 2—H— 10

----- FFIA, 21— vs. BRE
M- tzwiealy AtA
[ JPetStore

2011/7/22 13:21:00 2011/7/22 13:22:00 2011/7/22 13:23:00 2011/7/22 13:24:00 2011/7/22 13:25:00 2011/7/22 13:26:00
E¥

ORACLE

25

Copyright © 2011, Oracle. All rights reserved.



. Oracle Enterprise Manager

A User I/O
Before
Scheduler
0 L
CPU Wait
11:10AM 12:00FM 12:05FM CPU

After = svstem /0
B UserlI/O
_ Scheduler
[

CPU Wait
12:30P 01:20PM 01:25PM

B cPu

ORACLE

Copyright © 2011, Oracle. All rights reserved.



Oracle Load Testing

A Oracle Load Testing
VU 13

. i ServerStats
ORACLE" vLoad Testing
T YRV W e el ou TARD i —t—
» BFEDIHUA: <L | T, U S HE | == ") mEe u
[ HIADEE 5 5 —F, ﬁ E“JFEEFEE ) Eﬁ g 5\3 EE!QEE. ) gjiquEgL ) E?\ —FE‘!‘EE b
AU OER FUABIISA—AFEE
ol AU AT
i2:/Dn JIPetSt JPetSt . _ .
132 : /Default/IPetStore/IPetStore.jwg l} JPetStore OLT Server ~ @ g % &
AOUTFHDFE -
= Default
O CEESTECTEST N |

ORACLE

Copyright © 2011, Oracle. All rights reserved.



VU

Oracle Load Testing - 3
AvU 15
A
e

Al

e a—

ORACLE

Copyright © 2011, Oracle. All rights reserved.



. Oracle Enterprise Manager
VU

A User I/O

__- B Hetwork
" B Administrative
B cConfiguration
B Commit
B Application
User I/O B SystemI/O
- B UserI/O

Scheduler
CPU Wait
CPUu

ORACLE

29

1:20PM 01:25PM 01:30PM 01:35PM 01:40PM

Copyright © 2011, Oracle. All rights reserved.



/O SQL
SQL

ASQL ID 3z2ujuthtu6lu
sequential read

LILRERE L Ry )

W
b AL RTU TS ) P 108
§ - WY 4 —
» AY jaeow -
P PN Wl Y & AR 1
T - e [ - RLRL SATET Ry
" pare wans I . e oy
o err— — ! o A Thas (e
-y — 4% Cvw: e

H{i=06L: User 170 01:26PM 01:41PM

7 Ovaw salF 2 DI FRAMHDAT Y2 -0 v 24 )
FAT R | BIR AR

SQLRA7
SELECT

SELECT

Copyright © 2011, Oracle. All rights reserved.

01:45PM

db file

ORACLE

B db file parallel read
Disk file operations I/0

I db file sequential read




SQL

A TABLE ACCESS BY INDEX ROWID
A SQL

CHIALLE Ciipepiioe Manmnt 1y

WL ITM D unithdt

DO 1D RN L] '\_; RNV $Lehs o 2 lrba ) S0 -Y
' W
L e st et s L e, bt ORACLE Enterprise Manager 11g
whnrn pooreded id 1 | predadid wd |, 1hemid t v lenid and famld Cave Dd{dhdﬁﬂ I:U”Ilul
NE
ST PRI LD AL C Ha YRl

ettt ot et T=AN=RA AR R orel > PEAAASZRSIL » SOLF -2 BAZS0L TUNING 1311310
L AEEE BUT S T TV R 2001 202228 1 3H0AR (UTO 00 00) SQL IDG) jﬁﬁSZZ Ujuthtl.l61 L
A

LR N
A, 4 B R

) 1
" A oraomy
wn et "

0 oAn o v M
Vunnct S1Areve R

¥ v cooms ) : '
¥ BT Loom 0 '
Vramt ASCEss By DNOEX MWt WML b " n; SGLj_—:FRI-_
S " select S+ SQL3-0 */ iitemid, listprice, unitcost, supplier, i productid, name, descn, categony, statu
W ramE ACEnS Y (NOEY NOWE) 1 A “ 0rn
"
s SOV sl O D o [ -0 3

e | TOESHEICERT E)

IR 247 S HESE aifi 1
HEIHEUIETA,

NApTA

ORACLE

Copyright © 2011, Oracle. All rights reserved. 31



3 Database Smart Flash Cache

Oracle Enterprise Manager SQL
SQL

/O
Database 11g Release 2

ORACLE

Copyright © 2011, Oracle. All rights reserved. 32



. Oracle Enterprise Manager

A A A
B RAC

ORACLE Enterprise Manager 11¢g
Datahase Control

Ny TZ7Fvva-YAX-PERMR

3
F =GR =2 A 22 orcl
t—d iTDx—w2 FHAM | g—ri— l At—=
A 25
a2
sota o
HIE= 7 1L ® 2
FEHEs
—BEE B L — AT 5 — A S
F- | saa | poa i&
o= b 15
AT Ly B 0= UL SHSGANE . 120 OrackT = 8% =20 F =SB LU HIMNEESC, 250 -wand e 1B
HTansy, Ei
LT - § 1 -
B RAE) WP K8 wak
#BR{I =) w12 N - . . I il i
W27 Fepia 512 .-{.vf\-m " ey | 0s i § i i
st el 0 w27 Fputia 0 100 200 300 400 SO0 600 700 800 900 1000 1100
“ Bo-= D= )b(os)
kaZ=Il 0 0 - “"‘. ::1}93’;”‘]:.:‘:“ #v » 5:,;.. - -”-4 X(MB)
pga | o el e o3 2 - P ATONBERANDES
SGASAY (ME) 1095 | g X BT e Yy o B

ORACLE

Copyright © 2011, Oracle. All rights reserved. 33



OLTP

A HDD DRAM SQL
AOLTP H/W

OLTP

100%

ORACLE

Copyright © 2011, Oracle. All rights reserved.



OLTP

SQL
A SQL HDD
A DRAM
o Disk 1/0O -
m CPU

ORACLE

Copyright © 2011, Oracle. All rights reserved. 35



100 . 100.00
80 - 80.00
60 /. 60.00

. [l
40 : / 40.00
20 I I 20.00
0 - 0.00
Small <-- Normal Data Size --> Large
m=TPS Normal -B-RES Normal

Copyright © 2011, Oracle. All rights reserved. 36



. OLTP

800
700 A CPU
600 : ‘ 12.00
500 | =TPS -8-RES /' 10.00
400 — - 8.00
30 --------------------------- 6.00
200 > 4.00
100 2.00
0 | 0.00

Threagl00 200 300 400 500 600 700 800

Copyright © 2011, Oracle. All rights reserved. 37



&>
)
—

Buffer Cache
A
HDD
HDD
IOPs
A
ORACLE

Copyright © 2011, Oracle. All rights reserved.



. Solid State Drive/Device SSD

o 4
A HDD < SSD < DRAM
A HDD Small Random Read 10~30
A SSD
A HDD
A SSD HDD 1/0O
A OLTP
A Small Random Read

A
A
ORACLE

Copyright © 2011, Oracle. All rights reserved. 39



. Database Smart Flash Cache 11gR2~
SSD

A SSD HDD
A ETHOT—AR%SSDLEICEREBET S EITHLLMAR

v

ADatabase Smart Flash Cache

A SSD HDD
A Oracle Database 11g Release 2 Enterprise Edition

B 0S

A Oracle Linux
A Oracle Sun Solaris SPARC (64-bit) "
A Oracle Sun x86-64 Solaris

ORACLE

Copyright © 2011, Oracle. All rights reserved.



. Database Smart Flash Cache

Copyright © 2011, Oracle. All rights reserved.



. Database Smart Flash Cache
SQL

A Buffer Cache /O
A Frula-EyrL=BERLRAZFEDLARSREM LERE

Disk I/O
m CPU

ORACLE

Copyright © 2011, Oracle. All rights reserved.



. Database Smart Flash Cache

A Database Smart Flash Cache

A db file sequential read
A Buffer Pool Advisory AWR / STATSPACK  Buffer Cache

A 1/O CPU

B Direct Path Read

Database Smart Flash Cache

ORACLE

Copyright © 2011, Oracle. All rights reserved. 43



. Database Smart Flash Cache

A SSD
A db_flash_cache_file = '<filename>"'

A Database Smart Flash Cache
A db_flash_cache_size = <size>

A
A Database Smart Flash Cache Database Buffer Cache
2':'.'.: AL 101:":
A Database Smart Flash Cache Database Smart
Flash Cache
[db_flash_cache size] / [db_block size] x 100 (RAC 200)

ORACLE

Copyright © 2011, Oracle. All rights reserved. 44



. Database Smart Flash Cache

A

A POAMBEDSLVT 2 H4SSD
A Flash PCI Card

A
A LRU

A RAC Flash Cache

A FLASH_CACHE { KEEP | NONE | DEFAULT }
Database Smart Flash Cache

KEEP NONE DEFAULT

A
A
A Database Smart Flash Cache

ORACLE

Copyright © 2011, Oracle. All rights reserved. 45



. Database Smart Flash Cache
Oracle Load Testing - 4

A Database Smart Flash Cache

ORACLE

Copyright © 2011, Oracle. All rights reserved. 46



. Oracle Enterprise Manager

A Database Smart Flash Cache User I/O

B oOther
Cluster

Queuweaing
Network
Administrative
Configuration
Commit

Application

Concurrency

O
Scheduler
CPU Wait
B cru

03:05PM 03:10PM 03:15PM 03:20PM 03:25PM 03:30PM 03:35PM 03:40PM

ORACLE

Copyright © 2011, Oracle. All rights reserved. 47



. Oracle Enterprise Manager
User I/O

AHDD  1/O db file sequential read SSD  1/O dbflash
cache single block physical read

ORACLE Enterprise Manager 11¢ BT JUuzeLueR ~D OFT7o-
Database Control F—HEA—Z

TR A AR A ol SYSFLTOH A
HFEDPF 7 T-toi,30: User 1/0
AR At O D HIEEE S AL, EAER e 2R FN S LET,

T — A0 Fon BT 15T -

14
1z
10
n
Q °
W
", =}
E Disk file operations I/0
N 4 db file parallel read
B read by other session
2 .
BACFU T 5 c e
5 | B e Ao e AR B db flach cache single block physical read

B db file sequential read

02:39PM

02:19PM 02:24PM 032:29PM 02:34PM

02:09PM 02:14PM

02:59PM 02:04PM

02:49PM 02:54PM

02:44PM

ORACLE

Copyright © 2011, Oracle. All rights reserved. 48



. Oracle Enterprise Manager

A db flash cache single block physical read db file sequential read
/O

A Flash Cache 1

- atet ) { 3 . (U] G i) ' . . ¥0
ST B LDV 2R % L db flanh cache single tlock phyvslenl rond HEA< M AR5 db file sequontial resd

db flash cache single block physical read db file sequential read

ORACLE

Copyright © 2011, Oracle. All rights reserved.



. Oracle Load Testing

A Oracle Load Testing
1

A X

J.. NRETAL 957 | xm | Y@
N ' '
2= * | {BeERS v

@ T+ | ]
BEI7OLR-** [ vZarl
@ HTY—EBK

@ rxv-ERE

wwwww

A CSV
A
A CSV

Copyright © 2011, Oracle. All rights reserved. 50



. Oracle Load Testing

S0
371

a0

70

Database Smart
Flash Cache

B o ()]
=] =] =]

@Rl EECGRAC]

(51
=]

20

10

1 z 3 e 5 &
B ErE (9)

ORACLE

Copyright © 2011, Oracle. All rights reserved. o1



DWH

ORACLE

Copyright © 2011, Oracle. All rights reserved. 52
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e

WITH
DUMMY_SALES AS
(select*
from (select 0 from CHANNELS ) D1, sales D2),
SACOMMON1340 AS
( select sum(T220.AMOUNT_SOLD)as c1,
sum(T220.QUANTITY_SOLD)as c2,
T147.CHANNEL_CLASS as c3,
T228.CALENDAR_QUARTER_DESC as c4,
T228.CALENDAR_YEAR as c5,
T185.PROD_CATEGORY as c6
from CHANNELS T147,
PRODUCTS T185,
DUMMY_SALES T220,
TIMES T228
where ( T220.TIME_ID < to_date('1999/01/01','YYYY/MM/DD')
and T228.TIME_ID = T220.TIME_ID
and T147.CHANNEL_ID = T220.CHANNEL_ID
and T185.PROD_ID = T220.PROD_ID)
group by T147.CHANNEL_CLASS,
T185.PROD_CATEGORY,
T228.CALENDAR_QUARTER_DESC,
T228.CALENDAR_YEAR),
SAWITHOAS
( select distinct 0 as c1, D1.c3 as c2, D1.c4 as c¢3, D1.c5 as ¢4,
D1.c6 as ¢5, D1.c2 as ¢6, D1.clas c7,
cast(NULL as DOUBLE PRECISION ) as c8
from SACOMMON1340 D1),
SAWITH1AS
( select Dl.clascl, D1.c2 asc2, D1.c3as c3, D1.c4 as c4,
D1.c5 as ¢5, D1.c6 as ¢6, D1.c7 as ¢7, D1.c8 as c8,
sum(D1.c7) as c9
from SAWITHO D1
group by D1.c1, D1.c2, D1.¢3, D1.c4, D1.c5, D1.c6, D1.c7, D1.c8),
SAWITH2 AS
( select distinct 1 as c1, D1.c3 as c2, D1.c4 as c3, D1.c5 as ¢4,
D1.c6 as ¢5, D1.c2 as c6, D1.cl as c7
from SACOMMON1340 D1),
SAWITH3 AS
( select Dl.clascl, D1.c2 as c2, D1.c3as c3, D1.c4 as c4,
D1.c5 as ¢5, D1.c6 as ¢6, D1.c7 as c7, sum(D1.c6) as c8,
sum(D1.c7) as c9
from SAWITH2 D1
group by D1.c1, D1.c2, D1.¢3, D1.c4, D1.¢5, D1.c6, D1.c7),
SAWITH4 AS

(
( selectDl.clascl, D1.c2 asc2, D1.c3 as c3, D1.c4 as c4, D1.c5 as c5,
D1.c6 as c6, D1.c7 as c7, D1.c8 as 8,
sum(D1.c9) over (partition by D1.c3, D1.c4, D1.¢5) as c9
from SAWITH1 D1
union all
select D1.c1as c1, D1.c2 as c2, D1.c3 as ¢3, D1.c4 as ¢4, D1.¢5 as c5,
D1.c6 as 6, D1.c7 as c7,
sum(D1.c8) over (partition by D1.¢3, D1.c4, D1.c5) as c8,
sum(D1.c9) over (partition by D1.c3, D1.c4, D1.c5) as c9
from SAWITH3D1 )

)

select D1.cl as c1, D1.c2 as c2, D1.c3 as 3, D1.c4 as ¢4, D1.c5 as ¢5,
D1.c6 as 6, D1.c7 as c7, D1.c8 as c8, D1.c9 as c9

from SAWITH4 D1 order by c1, c3, ¢5, c4;

o "
S

S

n

WITH
SACOMMON1340 AS
( select sum(T220.AMOUNT_SOLD)as c1,
sum(T220.QUANTITY_SOLD)as c2,
T147.CHANNEL_CLASS as c3,
T228.CALENDAR_QUARTER_DESC as c4,
T228.CALENDAR_YEAR as c5,
T185.PROD_CATEGORY as c6
from CHANNELS T147,
PRODUCTS T185,
SALES T220,
TIMES T228
where ( T220.TIME_ID < to_date('1999/01/01','YYYY/MM/DD")
and T228.TIME_ID = T220.TIME_ID
and T147.CHANNEL_ID = T220.CHANNEL_ID
and T185.PROD_ID = T220.PROD_ID)
group by T147.CHANNEL_CLASS,
T185.PROD_CATEGORY,
T228.CALENDAR_QUARTER_DESC,
T228.CALENDAR_YEAR),
SAWITHOAS
( select distinct 0 as c1, D1.c3 as c¢2, D1.c4 as ¢3, D1.c5 as ¢4,
D1.c6 as c5, D1.c2 as ¢6, D1.clas c7,
cast(NULL as DOUBLE PRECISION ) as c8
from SACOMMON1340 D1),
SAWITH1AS
( selectD1.clascl, D1.c2 as c2, D1.c3as c3, D1.c4 as c4, D1.c5 as c5,
D1.c6 as c6, D1.c7 as c¢7, D1.c8 as ¢8, sum(D1.c7) as c9
from SAWITHO D1
group by D1.c1, D1.c2, D1.c3, D1.c4, D1.c5, D1.c6, D1.c7, D1.c8),
SAWITH2AS
( selectdistinct 1 as c1, D1.c3 as c2, D1.c4 as c3,
D1.c5 as c4, D1.c6 as c5, D1.c2 as ¢6, D1.c1 as c7
from SACOMMON1340 D1),
SAWITH3AS
( selectD1.clas cl, D1.c2 as c2, D1.c3 as c3, D1.c4 as c4, D1.c5 as c5,
D1.c6 as c6, D1.c7 as c7, sum(D1.c6) as ¢8, sum(D1.c7) as c9
from SAWITH2 D1
group by D1.c1, D1.c2, D1.c3, D1.c4, D1.c5, D1.c6, D1.c7),
SAWITH4 AS

(
( selectDl.clascl, D1.c2asc2,D1.c3asc3, D1.c4 as c4, D1.c5 as c5,

D1.c6 as c6, D1.c7 as c7, D1.c8 as ¢8,
sum(D1.c9) over (partition by D1.c3, D1.c4, D1.c5) as c9

from SAWITH1 D1

union all

select D1.clas cl, D1.c2 as c2, D1.c3 as c3, D1.c4 as ¢4, D1.c5 as c5,
D1.c6 as c6, D1.c7 as c7,
sum(D1.c8) over (partition by D1.c3, D1.c4, D1.c5) as c8,
sum(D1.c9) over (partition by D1.c3, D1.c4, D1.c5) as c9

from SAWITH3D1 )

)

select D1.cl as cl, D1.c2 as ¢2, D1.c3 as ¢3, D1.c4 as c4, D1.c5 as c¢5,
D1.c6 as c6, D1.c7 as c7, D1.c8 as c8, D1.c9 as ¢9

from SAWITH4 D1

order by c1, c3, c5, c4;

n
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. Oracle Partitioning Option
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. Oracle Partitioning Option

‘T LEEODQAD /I A—TFT 1
ATEITIST7 212 A

1-3

4-6

SELECT area, period, avg(sales_rev) é
FROM sales_history

WHERE sales date between 10 and 12

GROUPBY area, period ¢

10-12
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. Oracle Partitioning Option

SQL
A SALES 1998 2001 4
A2 SQL 1998 1
WITH
SACOMMON1340 AS

( select sum(T220.AMOUNT_SOLD) as c1,
eeeeeeeéeeeé
from CHANNELS T147,
SALES T220,

/////////

eeeeeeeecece

where (  T220.TIME_ID < to_date ('1999/01/01','YYYY/MM/DD")
and T147.CHANNEL _ID = T220.CHANNEL_ID
and T185.PROD _ID = T220.PROD_ID)

group by T147.CHANNEL_CLASS,

////////

eeeeeeee

A 1/4
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3 Parallel Query
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A Oracle Database 11g Release 2~

A SQL
A H/W
A
A

A PARALLEL DEGREE_POLICY
A 10 Calibrate statistics
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A
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A PARALLEL DEGREE_POLICY
A LIMITED AUTO MANUAL

| MANUAL |LIMITED | AUTO _

In-Memory Parallel

Parallel Statement

A alter system  alter session

alter system set parallel_degree policy=AUTO scope=both;

alter session set parallel_degree policy=AUTO;

ORACLE

Copyright © 2011, Oracle. All rights reserved. 80



Parallel
Real-Time SQL Monitoring

A SQL
A 2
B

ORACLE Enterprise Manager 11 g

Database Control

TN A AR A o] >
RSN SQLET

WEITOPIT+/HRE | 26568 |~

AT HE SQL 1D aA-—F- Rz Lk F — A — B 1oUS T A
3:&" - 38 0s I3yvhasvipcdz oH @ 2 1.2m I 1,827
¢ I~ v S 172

ORACLE

Copyright © 2011, Oracle. All rights reserved. 81



. CPU SQL
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4 Oracle Advanced Compression
/0O

SQL Parallel

/O Advanced Compression

Option  OLTP
+

ORACLE
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. Advanced Compression Option

Oracle Databasellg

1. BT —2DER
OLTP

3

SecureFiles

Data Pump

RMAN AN ﬂ
e
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. OLTP

AOLTP
A I/O

A CPU
a OLTP =

INDA—T I AWE Fyvsa-evbrEMNFL

INYTF 2

T4 AZUOF; [ (SQLILEEF;ff]) ) KiE73IE 4B
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A Oracle Database H/W
A Oracle

Oracle

ORACLE
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. OLTP

A INSERT
A INSERT
A commit/rollback
HE B EEEEEEEEEEEEENEEEENEEEEEEEEEEEEEEEERERNYT OTTOTTmTmTmTmaTmaTmeT EEEEEERN .AAAAAAAl
g.cececc) [BBBBBBB }
5,AAAAAAA 5,AAAAAAA
}4,BBBBBBBJ ’ 4,BBBBBBB. }
3, AAAAAAA 3,AAAAAAA 6,CCCCCC |
2,BBBBBBB| 2,BBBBBBB; 504, m
1,AAAAAAA 1,AAAAAAA 1,AAAAAAA 3,02, m1,0
1 INSERT 4 INSERT 1 INSERT
ORACLE
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Oracle Database 11g Release 2

A / /
A

create tablespace 7ablespaceName datafile '........
default COMPRESS FOR OLTP;

create table 7ableName (columnl,columnZ,..)
COMPRESS FOR OLTP;

NOCOMPRESS

A Oracle Database 11g R1
A COMPRESS FOR ALL OPERATIONS => COMPRESS FOR OLTP

A COMPRESS FOR DIRECT_LOAD OPERATIONS
=> COMPRESS COMPRESS BASIC

ORACLE
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Oracle Database 11g Release 2

A
A / /

create table 7ableName (c o/ umn 1, ¢ 0 /W
partition by PartitionType (columnM)
subpartition by PartitionType (columni)
(partition Partition1 values less than (valuel) t |
(subpartition SubPartition1 values (valuel-1I) —

subpartition SubPartition2 values (valuel-2)),
partition Par t i t )jon2é

A

COMPRESS FOR OLTP
NOCOMPRESS

ORACLE
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alter table

A 3

1.

alter table 7ableName COMPRESS FOR OLTP:

A SQL Rebuild
alter table 7ableName
MOVE COMPRESS FOR OLTP:;

A

3.
A

ORACLE
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BEGIN

DBMS_REDEFINITION.CAN_REDEF_TABLE('SH','SALES',DBMS_REDEFINITION.CONS_USE_PK);

END;
/

create table SALES_TMP compress for oltp  as select * from SALES where 1=2;
alter table SALES_TMP add primary key(coll);

BEGIN
DBMS_REDEFINITION.START_REDEF_TABLE(
uname =>'SH', orig_table =>'SALES', int_table =>'SALES_TMP',
col_mapping =>NULL, options_flag => DBMS_REDEFINITION.CONS_USE_PK);
END;
/
BEGIN

DBMS_REDEFINITION.SYNC_INTERIM_TABLE('SH','SALES', 'SALES?2"),
END;
/

-- SALES_TMP SYNC_INTERIM_TABLE

BEGIN

DBMS_REDEFINITION.FINISH_REDEF_TABLE('SH','SALES', 'SALES2");
END;
/

drop table SALES_TMP;

Copyright © 2011, Oracle. All rights reserved.
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Cardinality
A
A 1 2
A Cardinality
A
t 100% 1 1
Cardinality ‘

[ [
» »
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. Advanced Compression Advisor

Oracle Database 11g Relase 2

A DBMS_COMPRESSION
A DBA

A GET_COMPRESSION_RATIO
A
A

A Enterprise Edition

A GET_COMPRESSION_TYPE
A

ORACLE
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. GET_COMPRESSION RATIO

set serveroutput on

declare
SCRATCHTBSNAME VARCHAR2(30) :=' USERS
OWNNAME VARCHAR2(30) :=' SH;
TABNAME VARCHAR2(30) :=' SALES;
PARTNAME VARCHAR2(30) :=' SALES Q3 2001;
COMPTYPE_FLG NUMBER =2;
SAMPLE_BLKCNT_CMP BINARY _INTEGER,;
SAMPLE_BLKCNT_UNCMP BINARY_INTEGER;

SAMPLE_ROWNUM_PER_BLK_CMP  BINARY_INTEGER;
SAMPLE_ROWNUM_PER_BLK_UNCMP BINARY_INTEGER;

CMP_RATIO NUMBER,;
COMPTYPE_STR VARCHAR2(100);
begin

DBMS_COMPRESSION.GET_COMPRESSION_RATIO
(SCRATCHTBSNAME,OWNNAME, TABNAME,PARTNAME,COMPTYPE_FLG,
SAMPLE_BLKCNT_CMP,SAMPLE_BLKCNT_UNCMP,SAMPLE_ROWNUM_PER_BLK_CMP,
SAMPLE_ROWNUM_PER_BLK_UNCMP,CMP_RATIO,COMPTYPE_STR);
dbms_output.put_line (

dbms_output.put_line (COMPRESS_RATIO =>'|| CMP_RATIO);
dbms_output.put_line (

)

dbms_output.put_line  (OBJECT_NAME =>'|| OWNNAME |[./|| TABNAME || ' (PARTITION='|| PARTNAME ||)’);

)

dbms_output.put_line (COMPRESSED_TYPE ="||COMPTYPE_STR);
dbms_output.put_line (‘SAMPLE_UNCOMPRESSED BLOCKS  ='[|SAMPLE_BLKCNT_UNCMP);
dbms_output.put_line (‘'SAMPLE_COMPRESSED_BLOCKS ='[|SAMPLE_BLKCNT_CMP);

dbms_output.put_line (‘'SAMPLE_UNCOMPRESSED ROWS_PER_BLK ='||SAMPLE_ROWNUM_PER_BLK_UNCMP);

dbms_output.put_line ('SAMPLE_COMPRESSED_ROWS_PER_BLK ="||SAMPLE_ROWNUM_PER_BLK_CMP);
end;
/

ORACLE
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. GET_COMPRESSION RATIO

OBJECT_NAME => SH.SALES (PARTITION=SALES_ Q3 2001)
COMPRESS_RATIO =>2.6

COMPRESSED_TYPE ="Compress For OLTP"
SAMPLE_UNCOMPRESSED_BLOCKS =318
SAMPLE_COMPRESSED_BLOCKS =123

SAMPLE_UNCOMPRESSED_ROWS_PER_BLK = 206
SAMPLE_COMPRESSED_ROWS_PER_BLK =535

A SH.SALES SALES Q3 2001 OLTP
2.6

A 26 A 38% =100/2.6

A SAMPLE_UNCOMPRESSED BLOCKS :

A SAMPLE_COMPRESSED_ BLOCKS :

A SAMPLE_UNCOMPRESSED ROWS_PER_BLK : 1
A SAMPLE_COMPRESSED_ BLOCKS : 1

ORACLE
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5 In-Memory Parallel Execution

Oracle 11g Enterprise Edition In-Memory
Parallel Execution(In-Memory PX) HDD

+ CPU
SQL

Partitioning + Compression + In-Memory PX

ORACLE
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. In-Memory Parallel Execution

-~ Instance

SQL

Parallel

QCéQuery Coordinator
PXeParal l el Executi on

| J
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. CPU SQL

In-Memory PX
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A Oracle Partitioning Option

A
A CPU I/O
A Oracle Advanced Compression Option ® -
: -
A /0 I !
By
A Parallel Query
A
A
A 1CPU SGA
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ORACLE

Copyright © 2011, Oracle. All rights reserved. 110



SOL

1ol |

Parallel Execution
CPU

SQL

SECTION 1 SECTION 3 SECTION 4 SECTION 6 SECTION 7

(2[0]18)

ORACLE

Copyright © 2011, Oracle. All rights reserved. 11



SOL

In-Memory PX
1/O

—_—

SECTION 1 SECTION 3 SECTION 4 SECTION G SECTION 7

(20 8)

ORACLE

Copyright © 2011, Oracle. All rights reserved. 112



