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Safe Harbor

The following is intended to outline our general product direction. It is intended for information
purposes only, and may not be incorporated into any contract. It is not a commitment to deliver any
material, code, or functionality, and should not be relied upon in making purchasing decisions. The
development, release, timing, and pricing of any features or functionality described for Oracle’s
products may change and remains at the sole discretion of Oracle Corporation.

Statements in this presentation relating to Oracle’s future plans, expectations, beliefs, intentions and
prospects are “forward-looking statements” and are subject to material risks and uncertainties. A
detailed discussion of these factors and other risks that affect our business is contained in Oracle’s
Securities and Exchange Commission (SEC) filings, including our most recent reports on Form 10-K and
Form 10-Q under the heading “Risk Factors.” These filings are available on the SEC's website or on
Oracle’s website at . All information in this presentation is current as of
September 2019 and Oracle undertakes no duty to update any statement in light of new information or
future events.


http://www.oracle.com/investor
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Agenda

 Resource Management %
« FWIREHIRE

« 1/0 FiR=H

- WRKERE

« RPFIET



Resource Management
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Resource Management — #
CPU, Memory, Processes, Storage Network, Flash Storage, I/0
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1. CPU
«  BRIURERREEESRIATR
«  HENEUEERECPU_COUNT
e HFEI19cK I ERrAHEHACPU_MIN_COUNT
2. 1/0
«  Set Exadata IORM Objective = “auto”
«  MCPUREBEZKI/OFRIELLE
3. Memory
« {FH Huge Pages
o DEESGASFIPGASE|#1IE A FHI A/
4. Processes
EYRGSENHEREME
RO g {RFFEE core-countfithread-countsEE A
wkdyr, BEFEXNN AR
RILNEFHFIHIR
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Exadata Compute Exadata Storage

Oracle X #HF M HIEEMZ I B S,
{X fEExadata o] A A91/OF IR +=



Exadata Storage
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Exadata Compute Exadata Storage
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Exadata Compute Exadata Storage
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Resource Controls &5
G — IR T B

Exadata Compute

R IR 55 B
CPU

SGA
PGA
Sessions
Parallel servers

Exadata Storage

Flash

Hard Disks

Exadata Storage
Flash Cache space
Flash 1/Os
Disk 1/Os
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2RI BN TR S A B IR AR ) B3 4 RIER
R EBSHHMRMRR. MARE
guaranteesiBiR? BRI BT 15093 FR

1 BEHRBR st

Limit == guarantee

DB #1: cpu_count=16

DB #2: cpu_count=16
64 CPUs

DB #3: cpu_count=16
DB #4: cpu_count=16
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/)_ F23 | Guarantees with

DR 4 YRS R B Over-Subscription
KRB FES LRI B ‘;15§j@jr._4g3§§w§0 e )

K EBSBBERR. MORERIE? 4o

1B XER R BT Ui A 7R
2. BTk E, F... @%ﬁ@&m =3 ﬁﬂ?mﬁ%®$
J]

DB #2: cpu_count=16

DB #3: cpu_count=16
64 CPUs

DB #4: cpu_count=16
DB #5: cpu_count=16
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= IESC4CPU .

EE 2 S Total CPUs

SR RGN SRR . I

FYCPU/E Bk EIECPU, CPU_COUNT=18

X2 %0

1) CPU_COUNTi& & 4 S2 4 =] I A 9 &% s [
%Cpu%ﬁiq}%@r@ B CPU_COUNT=18

2) EcE& RESOURCE_MANAGER_PLAN 30

(e.g. to ‘default_plan’ or ‘default_cdb_plan’)

DB #1
CPU_COUNT=36

For examples and tuning, see MOS note 1362445.1
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13 E1T1# Over-Subscribing ®] [ s b F1] A cpu
Fcpu_countf§CPUE X i D i3

SB[ 4E S Z5CPU .. CPU_COUNT=48

kS5ar o BEH — MatTBASY. . 50

AT R THEER R RS T e
40 - »

SEEEES S . . -

CPU_COUNT=48
0
For examples and tuning, see MOS note 1362445.1
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A8 A E D ECCPUR R
) RERMExadatait Bk SR#E1TH R RIS EITE

Partition:

SUM(CPU_COUNT) <= System Threads

Over-Subscribe: SUM(CPU_COUNT) > System Threads

2) EERESOURCE_MANAGER PLAN
(e.g. to “default_plan” or “default_cdb_plan”)

3) #HCPU_COUNT & & A&~ 0] UFE AR KRCPUZ (A2 CORES)
4) WBImCPUEAZE, A virsremgrmetric_history #EIF1IDBA_HIST_RSRC_METRICH# E

5 MREFTEINS

A #cpu_count (no database bounce required!)

For examples and tuning, see MOS note 1362445.1
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CPU # 2 Shares & Limits (PDBs)

« SRS {RMR
«  SHARE 2{RFFE(T BCPURAEST B EE)

LIMIT 255 BR (AT HCPUE 4 LE)

« Shares (f&f}) =HEAXFHMBEIRERN
Database #1 Share =10, Limit = 30%
Database #2 Share = 50, Limit = 90%

Total shares = 60
Database #1 gets 16% guaranteed (10/60)

Database #2 gets 83% guaranteed (50/60)

o FERMSMBEERERNEFITELE
o WELIMIT 1FZ BRINEHEE
%@—Ttﬁﬁﬁ%ﬂﬁumé\xl




5175CPUY & (PDB)
. PDBs T IMZE SR E190(19.4) 5 FI 75 CPUY R

FTOracle B2 83 EHY B S48 10T 8E
i E BNk EE £ CPU(E1 7S B RIRY)
P& ] BT EEizf7Database 19¢(19.4) )93 8%

- /IR KXIRE(TEPDBR)

i

CPU_MIN_COUNT — &z Fe A B IR B R CPUEL
CPU_COUNT - #E R B R 1B ERCPUZL

FOCE
U TEEENZETHEEESTEL R
TR &G AEMIN)—AZRAKERN/3
CPU_MIN_COUNT (AN EURER N FrRE N &/ME)
B & CPU_COUNT (maximum) A3ZCPU_MIN_COUNT
CPU_MIN_COUNTSs (pdbfy)By 2 F1A g 813 COBRYCPU_COUNT
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5 Swapping

Size of Physical Memory

BN GELENIZEEYIERGF!

WRRE, REFED, SEMERERIATIRACIKE

IR RE N “WARNING: Heavy swapping observed on system” ZEalert logH, B3 =
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Linux Huge Pages

Size of Physical Memory

{2 huge pages
RrR1ER Z IRk MBgb%a/ V& 16mb 1E 5 ML &E!

Use Huge Pages!
See MOS notes #361468.1 and #401749.1.
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PGA_AGGREGATE_LIMIT

c EREEBIR’
PL/SOL 32 RNIFNECIE &
BUG #iR E# E IE FE RN F

RS EERTREFE e HIFMIEHIER) £Aemplni &=

C AR R R A E KD

BRI TARNBNS
XE HAbE I HPGARYFE

E, MAZHE — DA RERR SR

SERFAE

WS



Size of Physical Memory

* Monitor vSpgastat
— “maximum PGA allocated” -[F £ _F &KX
— “total PGA allocated” — B {94 FH &

)

FH1RPGA_AGGREGATE_LIMIT >= PGA_AGGREGATE_TARGET x 2! (startinsi
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Living within your memory limitsl

No Swapping!

=)

Size of Physical Memory

» I53% vSpgastat
— “maximum PGA allocated” —-[f 5 _F& KX
— “total PGA allocated” — B 943 FH &

#1R PGA_AGGREGATE_LIMIT >= PGA_AGGREGATE_TARGET x 2! E
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Best Practices

c HESETZHREF
H BRI SERS B ARE
- FikirRNFEE]
Huge I IR S=8 BaIITECE
SGASABEUL 48
« {EPGABRHII
RILEEEIPCAR P EEBIA R IR S 2a VAR E 247
« XFENBEEIREE £ E AMEMORY_TARGET |
2 BaIEESGATFIPGAK /N
{FFASGAFIPGABEJHF B K&
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SIRCDBH YA 7=

c AttaERZHEP?
RENANFEE

- 5 ﬁ?ﬂﬂ']#{#ﬁﬁplzﬁﬂ
SGAMPGARHZE . RFAR/NHEWHIE!
WR—NMEIRENMEAENAT, HUEIEERARERTE

- {FACDBHpdb
— /N3 SGAFIPGA
—/PDBHRAR{E AR AT MU# 7 —1-PDBE A
—/PDBRYS £ 3R 0] U 73— -PDBRY A B IR 24 ¥
PDBsT LRk A% A/
S EABREE SNSRI
18 % S TR K 12 pdb 2 T 2 2 1 7

New in 12.2!
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| Introduced'm Database 12.2

RIS B

PGA_AGGREGATE_LIMIT

PGA_AGGREGATE_TARGET

SGA_MIN_SIZE

DB_CACHE_SIZE

SHARED POOL_SIZE

SGA_TARGET

Maximum PGA size

Target PGA size

Minimum SGA size

Minimum buffer cache size

Minimum shared pool size

Maximum SGA size

S X X [ M 2 1 AYPDBs

IS E the limit >= 2x target.
“%J:/%\%?&iﬁﬁ

£+ X3 X 3= ] AYPDBs
__ZJ:.IL:\T\E%&-LXE

FF/)\89pdbs or F13< &Y pdbs

B ERHRPOBYH TR EENRHE
E

EERD- NRPDBNE NEFIF AR
=

BT X3 [ 72 HYPDBs
—J
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O/S Processes

. BN2-SocketiRSEZEE "EAZ" FE3168 TR

XNP368HFZ P ELER(RELERESTENNE)

HNUE22EZFExadatafk 5 #8121720,000Z N 72

AN ETEAAS I EEZ TR & R BA R IEE
EOMADBRIEERALERN, ERNAEFEEEESE

- 3,168 / 48 cores = 66 processes per core
FNEIE3 N HEFE(CPU_COUNT=1is equal to 1thread)
o SIEZERACEREFRESTS & B F
- FEISEHIHITEIDZIE
+ OLTPRBIOS%BFLIE, S%AFIHTEN
DWRHI:4:1E50%, H1721850%



ERERNANSTE

« |dle or “stuck” £iEE H A S Y|
TCRRHEAHE 5 APGA. iR, TEMPIE S == Bl F1IUNDORIE == (8]
HTRIESHEZHNAR
« Solution #1
AN TEMERE(CERSZA)EEEAR IR
. Solution#2
ZHHFREERNSIE
MAX_IDLE_TIME (Database Parameter): & 15 2% 1F BT o I == RN B9 B < B[]

MAX_IDLE_BLOCKER_TIME (Resource Plan Directive pre-19¢):{X i& F§ - 1F ZE PH ZE
HtSTERNSE

Init Parm in 19c¢
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New in 12.2 and 18.1!

PDB-H17ir S5 an B

* Parallel servers (F17%H)E) EpdbFHHZRIE

* AT FHLE—/-POBE BB FiThRS S
— BB PARALLEL_MAX_SERVERS [R H|PDBEYF 1T AR =51 F

— BCE PARALLEL_SERVERS_TARGET |2 FHHF T1E 8 AT
— @13 AC B PDBAYCPU_COUNTSR 354 PDB

- NEEEREUEE
. |setinPDB? | BRAE
Max DOP PDB’s CPU_COUNT

New in 18.1

PARALLEL_SERVERS_TARGET Yes!
PARALLEL_MAX_SERVERS Yes!

MPDB’s CPU_COUNTITE
MPDB’s CPU_COUNTITE

New in 12.2
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Resource Consumer Groups
RATERNERE, MBFECE

« Consumer Groups (jE#&4)
«  REAFPAFRRF
- RAPEEHEABAMNMS (MAPPING)

- BUEERF. SUREAE

© BURERS
« Application Module & Action

- FBRmiElr, ®FPwmO/SHRP, BRmilss, &FimD
- %iEitX (ResourcePlans)
© AFNERAPERIR
Shares (B&f7) , Percentages (B4rLtt) , Utilization Limits (FIAX) HFiHIEERNRIR
Parallelism32 47 & (bypass queue, Max DOP, Parallel Server Limit, PQ Timeout)

Runaway Query Control 4122538 (BR 43 R EL{T5h)
Idle Time 23 /A8 (Max Idle and Max Idle Blocker)



EIE L ISQLE 14]

S A2 1B A 1 I R B3
+ SRMRIEFERSQL
© EBRREPATITY
FERMTH RIFAHE IR M
« SHERPQ Server

R¥E ST EARERL
¢ EERHOMR R XL

il




A
EIES

— {0 A M
=' 1% K1 218

Configure by Consumer Group

EX KENERHE: EE KIENES:

VARTTI AT 8] VIR B BRIRE B SR RHE
‘/iz—szi_ﬁj.rEHNewinﬂc ‘/EF'_IJ:'I%Z‘E

v P Y CPURY ] VR IEAE
VI/OIRKREE v'{$ FHSQL Monitor """
VI/O1EKFT

N +w = Newin12c
VIBIEI/O%E T

R B E s H 51 Y B EEK 752 1]



EIELLE

sQL A5+
HIGH group

BEMMN  HIGH 10 HERTHZ)
allocation = 70 MEDIUM group

MEDIUM
allocation = 20

27 H/E VIR
LOW group

LOW 37
allocation = 10 SQlL aborted
with ORA-40

— T E )& switch_for call” 18 & 4TRUE!


http://joelkallman.blogspot.com/2009/08/oracle-database-resource-manager-and.html

New in 12c!
== TH /j
= =
%Ev$squomtor
RM_CONSUMER_GROUP HRTAPARZ
RM_LAST_ACTION KB TE0(if any):
SWITCH TO <consumer group name>
CANCEL_sQL
KILL_SESSION
LOG_ONLYNEW in12c
RM_LAST_ACTION_REASON R ERTHER::
e.g. SWITCH_CPU_TIME
RM_LAST_ACTION_TIME SREUX #4751 Y B (8]
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1/0 Resource Manager
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Exadata IORM—éIE?CPU PR

ETFCPULECEL R EFEI/O

Bt & fyExadata IORM
« &% EIORME £rA4"auto” IORM objective = “ AUTO "
o XSEIORMIEFBRACTFIH 48 7% H CPULE E AYEE LE X
« IORMEmiTE XL LR (CPUR EAESEHI R 7))
R E...
- B&5I0RM objective = “basic” (BIME) HEAIFEFMH
- OLTPEmNMLE T
- ETFREBsflashFl/OE
Oraclefy Bia BB E=FER XM E
« BREBEZIFNT G URE

BIIRIRFEEZHIZH......
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Fl'clshCachefltl]PMEM%;%Z?L%r s
|/OF R B A5l

« FlashCache#z#l
¢«  Minimum - flashcachemin &/\ME
Limit — flashcachelimit PRl
Space - flashcachesize SIZE

- PMEM#S#2 %l 5FlashCachez #4840
«  Minimum - pmemcachemin
Limit - pmemcachelimit
« Space — pmemcachesize
+ XEFINARBREMH
© REBHIBERTAFTEREH
X B ok $BE A AR B fiE X e 1=




Exadata IORM

& 12 Flash Space

{XZEFlash Cache
SELE LS ELJ gt
=5

Inter-Database IORM Plan

Database Flash Cache Min  Flash Cache Limit  Flash Cache Size
DB-1 100 GB
DB-2 2TB
CDB-1 10TB

“REELF el FFEITEH
38 HH T KEEP £ E



ExadatafF &2y

IE— A B EmER i

-+ LB TAE S B0E A R E R s flashii 5
IREBEE AR IR GRS A5 SR BR i 250 FEA9IOPS
S H S MR AT AR
TREHEABEENTR!

- Exadata IORMIR{EIOE &%, BETERFKES

0] IS B R AN A 77 A B/ ) i B8 AR 1
720 |2 Eflash space s/ )\ 55 F1 PR fi/Newin 21241

B3 OLTPH: e FHE(EIE B E) TET L
S ¥5cdb. pdbFITH 7 2 TR E

Easy to configure!



A IORM

Best Practices

- MRAFEBHFERTA, FEHEEIORMISIEFTEFI
I R BR 2 5 S
RENAXRHEER N T HRMERS

- XFOLTP, #HXE
Flash Cachedg 3R
Average latency 35 FEIR

+ XFOLAP, iFXiE
Flash Cachetig &

NEM#%ESHE(MBps)
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TR T G
WIANAECPUR R EIEsE

20

15
Avg Number of

Running Sessions
10

W Marketing (1 share)
W Sales (2 shares)

o

[y
o

Avg Number of
Sessions Waiting
for CPU

W Marketing

MW Sales

O R, N W DM U OO N 0 O

Monitor using vSrsrcmgrmetric_history or Enterprise Manager



i L A1E 2= PDB

Utilization Limit
=40%

W # Sessions Waiting for CPU

B # Running Sessions

Guaranteed CPU =
20%

BEPDBINEI XA FIRITIRENZ M,
=R Bl Srsremgrmetric_history. E



W ANIAZECPUR IR B =

- RERRBMHIZE— T RRERE
BT IRIT X
BN AR RREER ISR
HEFE R ER LR

. SESBCPURBRIF?
HYE TEO/SIETTY EF[FHE
RAREFHFRIAERER ST 3!

WRFBMASANFHE, BIIXHZEHEB AN RBRDE
BT REEE:S, XBNEEEEMO/STALES
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< D NT=Y == ==
WA PDBTRFEHIER
rsrcpdbmetric_history: CPU
M

CPU_CONSUMED_TIME Milliseconds of CPU consumed

CPU_WAIT_TIME Milliseconds that this PDB waited to be scheduled.
Equivalent to waiting in the OS run queue.

NUM_CPUS CPU_COUNT for the CDB

RUNNING_SESSIONS_LIMIT Maximum number of sessions that can be concurrently on CPU.
CPU_COUNT for the PDB.
PDB’s utilization_limit x CDB’s CPU_COUNT.

AVG_RUNNING_SESSIONS Average number of sessions that are on CPU
AVG_WAITING_SESSIONS Average number of sessions that are waiting on CPU
CPU_UTILIZATION_LIMIT Maximum CPU utilization, with respect to the host server
AVG_CPU_UTILIZATION Average CPU utilization, with respect to the host server



A PDBET R (% A

=

v$rsrcpdbmetric_history: Memory
\Metric  |Descripton |

R

SGA_BYTES SGA used, in bytes
BUFFER_CACHE_BYTES Buffer cache used, in bytes
SHARED POOL_BYTES Shared pool used, in bytes
PGA BYTES PGA used, in bytes



CERs o e | TRRINTTTRIGAREY
A PDBEL R A

\ % /R
v$rsrcpdbmetric_history: /0

Metic__________|Descripton

IOPS I/O requests per second
IOMBPS Megabytes of |/Os per second
AVG_10_THROTTLE* Average number of milliseconds each I/O was throttled, due to I/O rate

limits. *Note: 20c feature will be backported to 19c.

Non-Exadata Platforms (use MAX_IOPS, MAX_MBPS init parameters)

Metric_______| Non-Exadata Parm

IOPS_THROTTLE_EXEMPT MAX_IOPS I/O requests per second that are exempted from being throttled.
(Primarily DBWR writes.)

IOMBPS_THROTTLE_EXEMPT MAX_MBPS Megabytes of |/Os per second that are exempted from being
throttled.

(Primarily DBWR writes.)
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v$rsrcpdbmetric_history: Parallel Execution

Metic _____________|Descripton

AVG_ACTIVE_PARALLEL_STMTS Average number of active parallel statements
AVG_QUEUED_PARALLEL_STMTS Average number of queued parallel statements
AVG_ACTIVE_PARALLEL_SERVERS Average number of active parallel servers
AVG_QUEUED_PARALLEL_SERVERS  Average number of queued parallel servers

PARALLEL SERVERS_LIMIT Maximum number of parallel servers that can be used
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AW PDBETR{E

=

XL TR EERIEREOPOBA E N FEAHIER
RHCPU, AfFE. I/OMHFTHITHSEITEER

v$rsrcpdbmetric_history

3 E—/ NN BEF0 HETE
dba_hist_rsrc_pdb_metric

FAAWRIR BB 3K

INBERT, SEFMENE/ NNSITEE
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AWR Reports

NMIEELE N Z /O

Introduced in
RDBMS 12.1.0.2
0SS 12.1.2.1

Top Databases by 10 Requests

« The top databases by 10 Requests are displayed

o At most 10 databases are displayed

s %Captured - % of Captured DB 10 requests

« Total - total 1O requests or 10 throughput (Flash + Disk)
¢ Ordered by IO requests desc

10 Requests 10 Throughput (MB)

E£SJ1POD 4036668196 99.75] 26480820 81,73093| 26461139 19881| 165161058 5097.56| 1,651,14047 47012
ASM 1| 0.23| 62269 19249 2,520 59,749 9713 0.30| 984 87.28|
OTHER of 0.02| 4,882 15.07| 4,850 32| 53.47 017 4642  7.09

Back to Exadata Top Database Consumers
Back to Exadata Statistics

Top Databases By Requests - Details IORMIPH T % />

» Request details for the top databases by 10 requests

(0B Name | 060 | os/s | Totar | Fash | Dik | Fiash | Disk | iash | Dk | o | Fash ]k | Fish | Disk | raen | Dok

ESJ1POD | 81,730.93) 22393 16452 59.41| 83.85us 104.48us| 31.41us 393us| 81,507.00 81,50566 1.34| 371.20us 471.00us| 5.35ms 3.97us|
ASM | 19219)19207 778 184.29| 102.58us  94.42us| 267us| 012 000 012 140.46us| 3.69us|
OTHER | 1507| 1449 1443 000| 625%us | | 0.58 048 0.10| 334.35us 121 88us| |

Back to Exadata Top Database Consumers
Back to Exadata Statistics



Exadata IORM

Managing Flash Space

WENFZFNR, FH
ExadataZf4r ZEAWRIR & 2

BRI L RIS IS5
E1R B

Exadata Write-Back Flash Cache
(WBFC) is enabled by default (since
April 2017).

Introduced in RDBMS 12 1 0 2, Exadata 12.1.2.1

Flash Cache Performance Summary

O Summary

« average requests/second and MBis per disk

FM.AT 559.75 1. 794 56 12.29 1322
HI3.6T 1.93 226.63 0.11 3.83

Flash Cache Savings

« Dligk write savings (overwrites) - writes absorbed by flash cache that would have otherwise gone to disk
« [Database Flash Cache Hit% - for the database, not restricted to an instance
« Cell OLTP and Cell Scan Flash Cache Hit% - for the cells, not restricted to this database or instance

Database Flash Cache Hit % 093.86
Cell OLTP Hit % 93.71
Cell Scan Hit %% ar.8
Digk ‘Write savings's 43 071.38
Disk Activity

« Flash cache activity resulting in disk 1/C

« Read Misses - reads from disk, writes to flash

«  [Hsk Writer - reads from flash, writes to disk

D per second
Eead Misses 303.96
Dizk writer 53902
% WHilization

H/3. 220

Exadata Write-Back Flash Cache - FAQ (Doc ID 1500257.1) E
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Oracle Resource Manager Demo #1
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