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Safe Harbor Statement

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, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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DB12.2 New Feature Guide

Application Continuity for OCI Applications

Application Continuity

Transaction Guard for Oracle XA Transactions

Java Support for FAN APIs (UP , DOWN and LoadAdvisory Events)
XA Data Source Support with Application Continuity

JDBC Driver Support for Fast Application Notification (FAN)
Support Planned Outages

Planned Outage for Oracle Data Guard Switchover and Oracle RAC One Node
Application Continuity for Planned Database Maintenance
Oracle Grid Infrastructure Installation Using Zip Images

Oracle ASM Split Mirror for Oracle Exadata

Flex Disk Group Quota Management

Prioritized Rebalancing

Parity-Protected Oracle ASM Files

Extended Oracle RAC Configuration Support

I/O Server

Cluster Resource Activity Log

Cluster Verification Utility - Second Generation Command Line Output
Inter-Cluster Startup and Check Dependencies Enhancement
Switch Service Enhancement

VM Manager Agent for Gl

Shared Grid Naming Service High Availability

Oracle Clusterware Resource Groups

Reasoned What-If Command Evaluation (Why-If)

Server Weight-Based Node Eviction
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DB12.2 New Feature Guide

Load-Aware Resource Placement

Oracle Clusterware Application Clusters

Oracle Grid Infrastructure Installation Support for Application Cluster Installation Type
Oracle ACFS Snapshot Enhancements

Oracle ACFS System Defragger

4K Sectors and Metadata Enhancements for Oracle ACFS
Oracle ACFS Metadata Collection Enhancements

Oracle ACFS Plug-ins for File Content

Oracle ACFS Loopback Device

Oracle ACFS Client Cluster 1/0O Access to Oracle ASM Storage
Oracle ACFS API Access for Snapshots, File Tags, Plug-in Metrics
Oracle ADVM Volume Cloning

Oracle ACFS Compression Enhancements

Oracle Snapshot Based Replication Enhancements

Oracle ACFS Auto-Resize Enhancements

Oracle ACFS Sparse Files Enhancements

Oracle ACFS Metadata Acceleration

Oracle ADVM Region Logging (DRL) Files Enhancement

Highly Available NAS Enhancements

Support for IPv6 Based IP Addresses for the Oracle Cluster Interconnect
RAC Reader Nodes

Service-oriented Buffer Cache Access
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» Server Weight-Based Node Eviction

Cluster Resource Activity Log
Reasoned What-If Command Evaluation (Why-If)

Install / Rapid Home Provisioning
RAC Reader Nodes
Buddy Instance

Transaction Guard / Application Continuity
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Server Weight-Based Node Eviction
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Server Weight-Based Node Eviction J—4~a—K
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Service

@ Server
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"CSS_CRITICAL=yes"

Service

EEEEETEH. R —EETIHNELHEDL L TEBRBE T S1-H DR

ORACI_E Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |




RAC 12.2 #it#EE - #E BEYL AR

Server Weight-Based Node Eviction
* css_critical ZF X ELI-GEDRIGER - EHEEE 2/—F
<Case 1> LLERX R ELT12.1LIET D EH{EREER <Case 2> Node2 [Z Critical ZE%E

Inter Connect f=1E 1245 /—FKNo. BA/hELN/—FD&ETE [root@node?2 bin]# ./crsctl set server css_critical yes
[grid@node? bin]S ./crsctl get server css_critical
CRS-5092: H—/\—JE14CSS_CRITICALDIRTE D {EILyes T,

(1) Nodel Tinter Connect {Z1E
3 Node2 DE 1L ANIBEFEER

. Node2 ZCritical=yes
@ @ @ RAC1/RAC2 DR ENFEER
£ = (2 Node2 Tinter Connect {Z1E
=1k FE RN QN o noce1nm L nBE R

Nodel Node?2 Nodel Node2
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Server Weight-Based Node Eviction

« css_critical &Public N/ WEHZMA-{RIIERE - EEEEH 2/—F

<Case 3-1> Public N/ WD JLAFI VY 1 <Case 3-2> Public N/WD )L RAF 9% 2(+Critical)
Nodel LU Node2 DEEEZFRILCIZERE Case2 ERICFIETZAS, Critical REDNDHE R

[grid@nodel bin]S ./crsctl get server css_critical
CRS-5092: H—/\—J&4£CSS_CRITICALOIRFEDE[LXyes T

Public N/W

Q @ = (D
(1) Nodel=Node2 &9 5 (D Nodel® #Critical=yes £33
RAC1/RAC2 D iR ENFEER RAC1/RAC2 DIZ BN HERE
@ 2 Node2 Tinter Connect {Z1E @ @ @ Node2 Tinter Connect {Z1E
:@ Nodel TPublic N/W &1t {= LR @ Node1 TPublic N/W & 1t
WSS Q) NodelD{=IE B AFER — WSS @ NodelD (=1L B FFER

Nodel Node?2 Nodel Node?2
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Server Weight-Based Node Eviction
o B4 -TL—A—TIRHELKETON/WESHIHER - EEAEHEI/—F

<Case 3-3> Public N/ WD JILAFTvY 3 <Case 3-4> Public N/ WD JILRAF V4
Nodel ,Node2, Node3 DEEEZRICIZERTE Nodel,Node2,Node3 [T EEEZRICIZEHRTE

Public N/W Publlc N/W

h--~
L

@ Nodel~Node3 #Z{li&d %
RAC1,2,3MDizENER
2 Nodel TPublic N/W{ELE
_

(D Nodel~Node3 #Z i 5 Nodel
RAC1,2,3MDiZ{ENHER
@ Node1,2 TPublic N/W{Z1E
Node3 T Inter Connect {51k
B Nodel,2D{F L ALIBA FEER

Node2 Tlinter Connect {£1E
@ Node2D{F I AL IBEFEED

Inter Connect Inter Connect
OK'
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Server Pool2:

WIBH —/\—E # EPool DMax{E & 5% L
* Importance = 10 Max ... 3+2=5 > M8/ —FR$1(4)
* min_size=1
* max_size=2 '

Server Pooll:

Pool MImportance &EMax{E % 5E4fli(P1:5<P2:10)

* Importance = 2
* min_size=2
* max_size=3 E' )

ASM Disk ASM Disk ASM Disk ASM Disk
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Policy-Managed (7R!) > —E 1) [CDUVTHERR

- BRIHFER - R —EHEH3/—F
<Case 4> 7RIy —EHE

@ Server Pooll

Server Pool2
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Server Pool M EH{F(+
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Node3 M fEE TEL
Server Pool X TE [ZHELY
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Server Pool2 H¥ Node2 THZ{E

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |

N ———————————————————— -




RAC 12.2 #it#EE - #E BEYL AR

Server Weight-Based Node Eviction & 7R!) & — &I
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Cluster Resource Activity Log

« VSRR-OT EBET—IR—X(GIMR)IZH&#h

c DR DARDTITAETAIZBET HE 1 —F 124
« fL—RT7MILEYRERBIESN TOTERAPT L

c DISRITHRELTWDSILEZEHETHDIZEF

1] -

— =BEHIZ, RAC-One 1V RZVAM/—FATIREIL TULV=A BBAFICHERT DL, /—FBTEEIL TV
— A oT=DM?

— E¥#AIX Cluster Activity Log (CALOG) ZiEFRT HERLY
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Cluster Resource Activity Log Syntax

s crsctl query calog -h
Usage:

crsctl query calog [-aftertime <after_timestamp>] [-beforetime <before_timestamp>] [-duration <time_interval> | -
follow] [-filter <filter _expression>] [-fullfmt | -xmIfmt]

Lists the cluster activity log activities matching the specified criteria

Where
after_timestamp  Time in format "YYYY-MM-DD HH24:MI:SS[.FF][[+-]HH:MM]" OR "YYYY-MM-DD" OR "HH24:MI:SS[.FF][[+-]HH:MM]"
before_timestamp Time in format "YYYY-MM-DD HH24:MI:SS[.FF][[+-]HH:MM]" OR "YYYY-MM-DD" OR "HH24:MI:SS[.FF][[+-]HH:MM]"
time_interval Time interval in format "DD HH:MM:SS"

filter_expression Refer to product documentation.

-follow Gives continuous output
-fullfmt Detail output format
-xmifmt XML output format

ORACLE
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Cluster Resource Activity Log

s crsctl query calog -beforetime “2016-02-09 15:09:46.522-07:00“

2016-02-09 15:06:51.106-07:00 : Server 'tclustO1' has been assigned to pool 'Free'. : 143198681110210633/0/1 :
2016-02-09 15:09:39.228-07:00 : Resource 'ora.netl.network' has been registered. : 143198681110610633/117/1 :
2016-02-09 15:09:40.933-07:00 : Resource 'ora.tclust01.vip' has been registered. : 143198697922810633/136/1 :
2016-02-09 15:09:41.827-07:00 : Resource 'ora.ons' has been registered. : 143198698093310633/143/1 :
2016-02-09 15:09:46.522-07:00 : Resource 'ora.ons' has been modified. : 143198698182710633/194/1 :

Format of output records is:
DATE & TIME (YYYY-MM-DD HH24:MI:SS[.FF][[+-]HH:MM]): Event text: ACTID

ACTID is a generated sequential identifier for related clusterware events, use it to track related events
Such as,
crsctl query calog -filter "actid == 143198681110210633/0/1”

will only return events associated with that event.

ORACLE
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Cluster Resource Activity Log & FA {5l

crsctl query calog -duration "00 00:02:00“ << last two minutes >>

crsctl query calog -duration "00 02:00:00“ << last two hours >>

crsctl query calog —follow << like tail... >>

crsctl query calog -aftertime "2016-02-16 17:49:12.397" —follow

crsctl query calog -xmlfmt << in xml format >>

crsctl query calog -filter "entity_name == foo” << activity on foo >>

crsctl query calog -filter "actid == 145567015239630019/49543/1"
<< activities related to this actid... heirarchy of actions >>

ORACLE
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X REDIRE
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Cluster Resource Activity Log j&
- BREIFER - RS —EHE3/—F
<Case 4> 7R)—EH

@ Server Pooll

Server Pool2

WO ©
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N Server Pool2:
i * Importance = 10
: * Min_size=1

K1), — s TH = Node2=ptvm12
15“ 7I-\J/ EL:G)EEIEJ:U Node3=ptvm14

Server Pool1: Node2(ptvm12) A% Server Pooll H 5 gl B&
* Importance = 2
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Server Pooll Server Pool2

* Max_size=2
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Server Pool M E A& {17
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# crsctl query calog

X RERDIRE

2016-07-26 01:00:41.909000 : ‘ora.mgmtdb'('ptvm12') DFEEEN A LTI L E LTz : 14694579516464573/2413/13 : Nodel=ptvm13

2016-07-26 01:00:42.096000 : H—7\—‘ptym12'[F—JL'ora.srvpooll' M S HlIBREh FELT-, : 14694579516464573/2413/14 : Node2=ptvm12

2016-07-26 01:00:43.552000 : 1)/ —X'ora.mgmtdb' DN E B INFELT=, : 14694579516464573/2556/1 :

Node3=ptvm14

# crsctl query calog -fullfmt
--—--ACTIVITY START----

timestamp
writer_process_id
writer_process_name
writer_user
writer_group
writer_hostname
writer_clustername
nls_product
nls_facility

nls_id
nls_field_count
nls_fieldl
nls_field1_type
nls_field1_len
nls_field2
nls_field2_type
nls_field2_len

ORACLE

12

:0

: 2016-07-26 01:00:42.096000

:4573
: crsd.bin
: root -
: root // A
: ptvm12 / nls_format LY —N—"%s' [ET— L %s MBS HIBRENFELT=,
: ptvm0712 H nls_message : H—/\—‘ptvm12'[EF—)L'ora.srvpooll' M S Hlg=h ELT=,
: CRS ,’ actid : 14694579516464573/2413/14
: CRS 1 is_planned :0
:2773 / onbehalfof_user : SYSTEM
I’ onbehalfof_hostname :ptvm12
: ptvm13 ] entity_isoraentity :0
: 25 H entity_type : server
/ entity_name : ptvm13
: ora.srvpooll H entity_hostname : ptvm13
: 25 ,’ entity_clustername : ptvm0712
:0 '\ J
Sa? ----ACTIVITY END----
Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 2 1
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Reasoned What-If Command Evaluation (Why-If)

* What-If (R12.1) A< FDYLIE
# crsctl eval delete server ptvm14 . What-If J~7>/F E—;Fﬁﬂi

‘ cractl 1 —T )T 4lC LS5 F _
ptvm14 ZF It H B A A FEEHHV? « cractl eval Ov./FFEFERLEZETH

& cractl eval [start|stop|relocate|modify|add|fail} rescurce

B croctl] aval start ragericd DY FesoUrcs —0 MY Sarvar
STRCE CHOTE 1:

STACE_NUMEIR  BREQUIRED HCTION
1 ¥ Pu— 2 my_dap rasl® (1/1) SOEEIONLINE]
(= [y servar] ) [CRUET
- Yy—F ‘my dap ras?® (1/1) SOEE[ONLINE | INTERMEDIATE]
(= [y servar] ) [CRUET
2 . Uy—3 ' my_raseurca’ (1/1) SO [0MLINE | INTERMEDTATE]

(M — i [my_ sarwvar] -

12.1.01 3770 3FH—&H LY

ORACLE

3 | Coperightt & 2012, Omcle mmaddar s afllstes. Al dgits mseroad. |

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 2 2




RAC 12.2 #it#EE - #E BEYL AR

Reasoned What-If Command Evaluation (Why-If)
R —EBDOEFETHERL-REOREBOMESE

# crsctl start crs

1 ONLINE ONLINE ptvml2 Open, HOME=/u0l/app/oracle/

product/12.2.0/dbhome 1, STABLE Server Pooll Server Pool2
2 ONLINE ONLINE ptvml3 Open, HOME=/u0l/app/oracle/ e orcl N {
]
product/12.2.0/dbhome 1, STABLE | H
3 ONLINE OFFLINE STABLE | H
1
ora.orcl2.db i == Sl i
i | ™o
1 ONLINE OFFLINE STABLE I H
]
2 ONLINE ONLINE ptvml4 Open, HOME=/u0l/app/oracle/ i ptvm12 ptvm13 H
1
product/12.2.0/dbhome 1,STABLE | i
__________________________________________________________ M orcl_1 orcl_2 '
I N
i '
i —— —
l\ L L II‘\ L

'~ 7 N

——————————————

ORACLE
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Reasoned What-If Command Evaluation (Why-If) 1/3
# crsctl evaI delete server ptvm14 -explain

-------------------------- v .

---------------------------------- Whedlf » ptvm14 Z 1k H L LA EHH?

y ZL T, ZHISfHA?
AT—Y - JIL—T1:

AT—2 WA 7_?_/ 3 - - o Server Pooll Server Pool2

1 Y Uy —2X ora ACFSDG. dg’ / \

(ptvml4) DIREEAS OFFLINE (=7 Y 9, i !

Y Uy —X ora ASMNETILSNR_ASM. Isnr’ ; ;

(ptvml14) MYREEAY OFFLINE 122 Y £ 9, l i

Y JY—Xora LISTENER Isnr’ ! o

(ptvml4) DAREEAY OFFLINE' 1272 Y &5, i —

Y U vY—Xora LISTENER_SCAN3. Isnr’ { ptvm13 ptvm12 ;

(1/1) DRBEEAS OFFLINE 1= Y £, ! ;

Y 1) v—2Xora MGMTLSNR B ol 1 orcl_2 g

(1/1) DIREEAY OFFLINE 122 Y £ 7, i g

s -

-------------------------------

ORACLE
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Reasoned What-If Command Evaluation (Why-If) 2/3

# crsctl eval delete server ptvm14 -explain

(Fr &)

AT—2 - JIL—T1:

AT—Y WA ’J/El

H—/N—"ptvml4’ MY —/N— - F—)L ora. srvpool2 ML HIEESNhET,
H—/N\— - JF—)L ora. srvpool2 (ZMIN SIZEfED1EZ @Y., H—NN—0FENrEENETT, -

MIN_SIZEfET1 (H—/X— - F—)L ora. srvpool?2 ) =3 N ES MDD —NR— - T—ILEFERLTLET,
H—NR—#AMIN SIZELLTTRDY—N— - T ILEZEEEDODRIETAFyy LTWET, OFIEC

H—/N— « F—)L (IMPORTANCE) 35t L T W F 9 @t &Y —/N—Tldora. srvpool1(2),

H—/N—"ptvm12’ £ H—/— - 7" JU ora. srvpool2 IZELTLNET,
1)) — X" ora. proxy_advm’ (ptvml4) OIRREAY OFFLINE (2742 Y £ 9,

1)) — X ora. ptvml4. Vip (1/1) OIREEAY OFFLINE (2742 Y £ 9,

1)) — X" ora. qosmserver’ (1/1) DIRREEAY OFFLINE (242 Y £9,

1)) — X ora. scan3. vip’ (1/1) OIREEAY OFFLINE 1272 Y 9,

ORACLE
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Reasoned What-If Command Evaluation (Why-If) 3/3

— S5

L ISTENER_SCANS. Isnr’

(1/1) AVEREE ONLINE (H—/N—"ptvml2 £) 22 Y £9,
cvu’ (1/1) ANKEE’ ONLINE| INTERMEDIATE (#—/N—"ptvml3 £)I2H Y £,

(1/1) AMIREE
(1/1) AIREE

"ONLINE| INTERMEDIATE" (H—/X—"ptvml2" L) 2 Y £T,
"ONLINE| INTERMEDIATE" (H—/x—"ptvml13" k)2 Y £T,

(1/1) AVKRE" ONLINE| INTERMEDIATE" (H—/N—"ptvml2" b)I2&Y £T,

orcl.db” (1/1) DIRREAY OFFLINE 1272 Y F£ 9,

(FEE)
AT—2 - JIL—F1:
AT—Y WA FTUvav
2 N
Y 1)) — X" ora.scan3. vip’
Y 1)) —X " ora.
Y 1)) — X" ora. qosmserver’
Y 1)) —X"ora. ptvml4. vip’
3 Y 1)) — X ora.
Y 1)) — X’ ora.
4 Y ora

)V —X’

corcl2.db” (1/1) AVRAEE" ONLINE| INTERMEDIATE" (4 —/N—"ptvml2' )2/ Y F T,

AT— - JIL—T2:

ART—Y WA ToU/iav

1 N

1)) — X’ ora.
1)) — X’ ora.

MGMTLSNR™ (1/1) AVKAE" ONL INE| INTERMEDIATE" (H—/N—"ptvml3" k) IZHY £,

ORACLE

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |

26



RAC 12.2 #it#EE - #E BEYL AR

Reasoned What-If Command Evaluation (Why-If)

* What-If
* Why-If

Server Weight-Based Node Eviction |2 &AM EENLIREE .
DSRAADEFHZEERICIIETETICERLEHEIETESD

SRATLEE-REICTENT

e AT LEBAR. EEL-SLAIZDWTERETYIAL—3 >V TES
o AR HRERIIGELZERPDINSTILEEEL-ENEFER

[EERERDEIA

« BEIBERZITOHE. TOREZHR T HFET2R,. BRDIMTIVERS
s MHELGEIRFIEDHRICLLEAREIBIRA D R/IME
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Install / gridSetup / Rapid Home Provisioning

GI/RAC Install — 12.10D 3F |I[BZ 4% &

* GIMR (Grid Infrastructure Management Repository) & ocr/voting 7 B T=5

Oracle Grid Infrastructure 12c¢UU—-224Y 2 =5

- AFwTFT/16

.. ] ORACLE
BUSE (YIS SOF v ERURT LY - . g o _oRActe _12¢ MU |28 IR U115
WRA T 5

HUwk YIS RSHFERURT -U(CIMRY)F—5 BICEBIOSE X - L— SR ASM)F
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Install / gridSetup / Rapid Home Provisioning

* GI/RAC Install — 12.1MD F[EZHE &
* runlnstaller.sh A\ gridSetup.sh [Z (zip BRIEI )
* Rapid Home Provisioning M {5k

Install 12.2 Domain Services Cluster
New Installer self update functionality

inflating: ./bin/oprocd

inflating: ./bin/evmskbin.bin

inflating: Bin/costnoni tor
extracting: bin/orecle

inflating: ./bin/racgmaln
- inflating: ./bin/cleid.bin
£ pwd inflating: bin/orasgent .bin
/u0l/7apos/12.2/gri inflating: ./Bin/own
/ullzapo/i /grid inflating: ./bin/patchgen

[Wed Jan 13 08:02:08] (crsusr@rwsl1290717:/u01/3pp/12.2/5
. /scratch/crsusr/grid_sw/grid_homeZ.2zip

inflating: bin/dbca

extracting: ./bin/ldapconpare
extracting:
inflating:
inflating:
inflating:
inflating:
extracting:
inflating: ./bl

extracting: ./bi ize
inflating: ./bin/acfesrepl_ apply.bin
inflating: ./bin/reahctl
inflating: ./Sin/cemutlo,.bin

$ unzip -d

$ ./gridSetup.oh

inflating: bin/gpopd.bin
inflating: vin/acfsregistrymcunt
extracting bin/tnsping
exteacting DEN/Orapad

nflating bin/runcluvfy.pl

bin/ocesd.bin

inflating: ./bin/crectl.bin I}

Copyrighn © 3014, Cracie anaior R atitanes Alghvavasned | Oracis Confiderrial 1

ORACLE

ORACLE
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Rapid Home Provisioning, Scaling, Patching and Upgrade
What's new in 12.2

Manage existing 11.2 and 121 deployments

Provision new pools [11.2, 12 1, 17 2) onto base machines
Grid Infrastructure: provision, scale, petch, upgrade
Database: scale, upgrade

Custom workflow framework

Motification model REMIOTE

RHP SERVER RHP SERVER

Audit capabilities

TECHMICA L CATA LS

L ]
o6 —

(VENTORY
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RAC Reader Nodes
BREOISRE B B * RAC Reader Nodes[FEBH /—KIZF=h'>

B IE W EEE EE T . EWERAT—/O0—FOMEEE LIS

—— &=} B .EEE T RAC Reader Nodesld . Bj91Z%t it
SR TY—/\—
- HEZRL—SA — RAC Reader Nodesld&. 12.2 Flex Cluster® Leaf
12.2 Flex Clusters with RAC Reader Nodes - Efaf ;des{iﬁfffﬁf%u  —RRRIIZIEZ RN —
N b \,=L=, SN
BNRE BN NE BNIE BN NS NS MONS I~ EERLAL \ \
Wl HiE = = s = s — Leaf nodeMEE (X, thD/—F BT —o0O—F
i iEE = o ’

%Eéﬁ%{\ * RAC Reader Nodes|Z7—YA—kZ&4 70—
Leaf nodes®I1/0IX, l\-d—é'—t—és 77'-7"'/\_;("(»;@”5

Hub nodes [C&>TIR{EENh 5
(ExadataZBx<)

ORACLE
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Buddy Instance
* Instance Recovery &l&?

DIAZEEV [EEDRME IpVAUL IR DANIDET

) ) —ABIEK AN EFTDHETE (—ERET7 VA ETHE P e P13

e . |
RAC1 RAC2 / RAC1 RAC2

Cluster
REDL i REDO REDO {=D]0)

EE/—FOEEFREL-/—FD
REDO/UNDOIZ7 AL . EIRNIBEZELT
S>SAVARZIR AN

/‘{

BA R AT EIZREDO/UNDOF &1
HETFARYD BB, RAVRELAME
TR RAC1 RAC2 RAC3 RAC1 RAC2

__________________

ORACLE
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RAC 12.2 FrHss

Buddy Instances

g * B HETL R

P

ORACLE

——————

EEDRHE .
YH/\)ErFFDYEE

)7\ A3

LR

— &R ET VAT EE

« 2L I - P)TAAI D RTLIE, U—LL
Z[i%?%ﬂi"'f)di?ﬁ\*&)bhé
* Buddy InstancelXLL T Z#EH
— i/ —FTCEBIN-TOVIENSYFUYT
— DANINRBELGTOVIERBHETE
— =S o3 QARG AME A A BE

— RTFEEDABDAUARZUAELLRIIC
AVARBAZADAYIE—F/T S

. IJjJ/\Uo)TET
HaR [ kDX TR
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Transaction Guard & Application Continuity
TIVr—230 D7 IVA—/N\—%FBHIIZEITT HHEEE
o 11gETIL. EERE/—FEUYBTETOHME. T TORIEBIITS—E1E5
o BIFAVARALRAIZARILAVEED T AIVA—/N\—L ., TS5 LIBAE G
o 77— a BITHRIGO—FEER T SHEILZLY

AP H—/\— l_ Oracle OXEF/—F~FFRaRI a3 METL
JDBC 12¢ SQLDBEST
@FANTIE4N ) = OsaLpART

@R a>DEIBE S~
DSQLEST
R~bxEHEETT Clusterware

TV r—2av|cT5—74K
WMEBETETITHENTED

ORACLE
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Transaction Guard & Application Continuity

End User

Application
Servers

FCommit @

UYL HERR

cSoHH Y
Database BEERT

Servers

ORACLE

Transaction Guard

e MOUH UL IUEREHEICRYE T ITRRIILEAP
e Oracle Database 12.1 Mo ESh 59 —EX

Application Continuity

e Transaction Guard &3E#EL ., bSO a3 FHENBELT
e 12.1CIZ JIDBC Thin KSA/\TDO XIS

D S H S 3 BN

@ saL #17. WIEBRETOEETRE

Q) FANEENTZ. PoolDYIYEZ NS F O3V BRIT
@ sQLEE R

® ,SHFHL VDT
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Transaction Guard & Application Continuity

STEEIE - ST ESMEERFIZT T r—2av [d Az kb ont=H\?

- Bigfki=F/0 E&
o ¥R T — LI
* Transaction 2#=E

« ZK[XClient-Server
o $Ef5 T — )L il

* WLS — ¥ JLFDS

* UCP / Active Grid Link

« BE{TIIAPHIT

* Client B $&#i= F/O
* TAF (ZE:8RI75F/0)
* Oracle NET E%X3E
 FRFRALIE (T HRH5E

- BETISAPHIT

* Transaction BT

Connection Pooling

* Transaction Guard

-
o
)
o
S~

o
Q
>
o
(D)
v
|
i)
(e
ko
o

Application Continuity

* Application Continuity

A\ J/
~"

FSH LAV DET A EHEICHEZR TEGA ST

ORACLE
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Transaction Guard

* LTXID_TRANS RZHA%1MEL LTXID: Logical Transaction ID Z{EA3 %

© SYSAUX RFEFIZT 74 I FTERIN A REBEANDEEI DA T HR—LEIN5
o IN—T4LaVRTRACH /—FE# D ELENS

SQL> desc LTXID TRANS

2 HlI NULL? i)

MAJ VERSION NOT NULIL NUMBER
MIN VERSION NOT NULIL NUMBER
INST ID NOT NULIL NUMBER
DB ID NOT NULIL NUMBER
SESSION GUID NOT NULL RAW (64)
TXN UID NOT NULL NUMBER
COMMIT NO NOT NULL NUMBER
START DATE NOT NULL TIMESTAMP (6) WITH TIME ZONE
SERVICE ID NOT NULL NUMBER
STATE NOT NULL NUMBER
FLAGS NOT NULL NUMBER
REQ FLAGS NOT NULL NUMBER
ERROR_CODE NOT NULL NUMBER

ORACLE
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* FEHETIL AR

---------------------------------------------------------------------------------------------------------------------------------

Client Driver ’ . SQL Layer . TX Layer .

>

=yl b

Application
Continuity

o

---------------------------------------------------------------------------------------------------------------------------------

ORACLE

DML  SELECT

COMMIT

Nt

LTXID# [ZKY  FSo T I3V DA T—RRAERERR

CONNECT—» 'I\'H
2:LTXID #0 - ﬁgﬂé?—_{

<

H
3:50L, PL/SQL .
4: i5 R Set )
5:5QL, PL/SQL 1

7: 75 E Set

I 8:5QL >
12: COMMIT A=tz — /I TXIDH#L —*

DR EZBHEFIZHIETTES
[6: Start —»> REDO
Transaction—« -
- -
9: COMMIT Q o—10: INSERT LTXID#0 »
11: LTXID #1 25214%@GMPWHE —
E \1 LTXID TRANS

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |
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RAC 12.2 #ft8E - P REPLOR
Transaction Guard & Application Continuity SEEE IS 1541

End User
Application

e Application Continuity X i@ Application

User Application e Source Code DEFE FWHELL

Weblog Server
(Suite)

Active Grid Link . .
e Application Continuity Xt IitDKZ A7\

e Connection Pool DIEZELB A

Application Server

FAN Fast Application Notification

e Oraclel2c RAC / Data Guard R12.1 /R12.2
JDBC Driver e Transaction Guard D E%7E

Oraclel2c R2
(Transaction Guard)

ORACLE
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* FEHETIL AR

Transaction Guard / Application Continuity

R12.1

R12.2

Transaction
Guard

Application
Continuity

C

[t it BT BEZE Commit ALEE)

O—AL-bSoF o3y

B &332k (auto commit)

PL/SQL 7By DHTAH COMMIT

DDL, Parallel DDL, Remote
[R>S

Active Data Guard TRAUNAZEHELT —3R—

R YU ORBBATITISAVEERH

XANS T3y

[ it Al BE7R ER 1]
12.1 JDBC-Thin Driver
Universal Connection Pool
WebLogic Server F&7=I& 3 Party Java Application
Server

RAC / RAC One Node / Active Data Guard

[ it BT BE7: Commit ALIE]
A—AIL-bSoHFoiay
H&133vhk(auto commit)

PL/SQL 7Oy DHTOHD COMMIT
DDL, Parallel DDL, Remote
XA RSB HLay

[R5 s
Active Data Guard TRA /NS |ZHEHKELT —FIN—X -
YO ORBRBTISAIUEERH

[% it Bl BEAR IR 1R
12.1 DIREIZIMATLLT.

Application Continuity for OCI Applications
ODP.NET

Application Continuity for Planned Database
Maintenance

ORACLE
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* Server Weight-Based Node Eviction

Cluster Resource Activity Log

Reasoned What-If Command Evaluation (Why-If)

Install / Rapid Home Provisioning

RAC Reader Nodes

Buddy Instance

Transaction Guard / Application Continuity

ORACLE
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Autonomous Health Framework
BHREERN/FRALT,. 97 R3O0z 72HR0REEZROI=HODIL—LT—SH

* Oracle Clusterware L TIEE T AV ATLD - Verifcation ~
IBHZER/UNET DN DD pa."

IL—LT—% egmment ‘ @
/ e

AN
REL-T—RIE BRI, T G

Managemen
‘ — *IJ Guard Repository
S /1.

EWLET— 5T RRAIER ancer

ORACLE
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Autonomous Health FrameworklZ& £ HHEEE

Cluster Verification Utility

OSIREEREEEOGI/RACIRIEDWMAEM . NAMT3UT4
ReFvIL, LIR—T427

ORAchk/EXAchk
Grid Infrastructure P T—AR—IANZEE T HIRELMAED
BrELR—T42T )

o RRITSEDTBPBIEMLZELEN I REZFEFE AT HE

Cluster Health Monitor/Advisor

© OSDAN)wIEER/IRE
« BRETARIHOWIERTE HALBEETHERIND

Hang Manager

o« T—AR—ZDN\TEBRHMLI-RIC. RRZODAHILIC
SHT. FRR AT REZL A RE (5t AL

- BETHRLTHREREEIEREEZERD

Memory Guard

AEY—DERFEISCTHEREESIEL, 7TV r—ay
MSDIIEZ R E
RACIRIETAR)—AFRICKDEFZHLE

Quality of Service Management

SLABBIRD AIZ. VAT LERNDT—HO—KEER
o RKBIZIECLTNTA—TVALANILIZEDET)Y—RE
UL TEBEHNIZITAS

Trace File Analyzer

* Grid Infrastructure, T—AR—XGEOOATINE - T ZE
DUTIITITRBY—IL
o HREFRERFOTOLEREZHD

Grid Infrastructure Management Repository

o AHFEELERBED T—2FEHEITDI)RIOMN) - T—EAR—X

ORACLE
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Cluster Verification Utility

s FyPIEBDILFE
e LiR—hO4—<IvrDEE

ORAchk/EXAchk
X BEFFMOS TF7v 77—k

Cluster Health Monitor/Advisor

Oracle Cluster Health Advisor

Liz=70EXD1EHRE )
Hang Manager

T7AILEOY A XDEETE)

e Oclumon AW RHLEIR(CSVIA—< v A1, AT 53 1F

o SQLAUA—TI—ADIRHE (Sensitivity DEZKTE. FfL—X

Memory Guard
BRABFEOOJHA

Quality of Service Management

TILFTFRDTILYR—k
EHEEEEDIIILYR—k

Trace File Analyzer

Oy &EEe. 0J BEHIRR
AR EEFROSRT —2EER(SRDC)D YN E
IPSED EE

Grid Infrastructure Management Repository

Global GIMR
« CDB/PDB 1t

ORACLE
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Oracle Cluster Verification Utility (CVU

)

RBBHROAR—RSAVEBRBENRANTS39T14 R %H:

F 9 H=HDY—IL

Detailed report for Best Practices checks

EBEE (TIAINTED) | e

Date (mm/dd/yyyy) 11/09/2016

Time (hh:mm:ss) 14:13:40

* OSINEHER PGI/RACIRIEDWAZE = 2o

Grid home Iscratch/a

pp/122/grid

g 1¢ 5 A\\ X F - 705 7 7__ 4 x % ? I \‘J 7 (G)Pﬂ:z’:; system $UX3.8_I3&3.4:1®d1%_&

122 oiesiss [ ———

— T—EUNHFEEICFIVIER 0
—ASMAR R TSHTAADF TV

as part of this report (Click on each component listed below to navigate)

tTopt  System requirements  tTopt

N\ — « : ~ 3
— I\ — 7 ) m :I /3 ) | Verification Check Verification Description
ISwapSiu [ This is a prerequisite condition o test whether sufficient total swap space is available on the
system.
> l—l—l E R O 6 R IE IPhysicalMenny PASSED mxwzwmmmmmmm-mmawmnxsm
- J— j E% (t ;'\ E J ; d 3 I J ,; 2 Available Physi PASSED [This is a prerequisite condition 1 test whether the system has at lcast SOMB (51200.0KB) of
Enl L Physical Memory available physical memory.
— Free Space: - [This is a prerequisite condition to test whether sufficient free space is available in the file
E 0) I:IXIE rwsbi08./usr,rwsbiOB:/var,rwsbi08:/etc,rwsbi08:/sbin rwsbi08: tmp | S SED Lysem.
Free Space: PASSED [This is a prerequisite condition 10 test whether sufficient free space is available in the file
system.

— l/7|_\o— I\ . 7T_7\y I\O) %E H07: st swsbi0T:/var.rwsbi0T7:/etc.rwsbi0T:/sbin,cwsbi07:tmp

ORACLE
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Oracle Cluster Verification Utility (CVU)
RIEBEBEODAR—RASAVEBERRAMN TSV TAREHFTH-HDDY—)L

Detailed report for Best Practices checks

. OUITDSWAS R h— JL DREIZZEAT i

> s Date (mm/dd/yyyy) 111092016
b\ *E flﬂ' Time (hh:mm:ss) 14:13:40
00 Cluster name rwsbi0508-mb]
Clusterware version 1220.1.0
N — Grid home Iscratch/app/122/grid
—’f./XI‘ )L0)|S$0)$§L)BH_IL Grid User grid
Operating system Linux3.8.13-68.3 4 el6uck x86_64

> O e — — > Juuu] =
—RANT SO T1RICE DN RIE T
— = ~r I~ = Following components are checked as part of this report (Click on each component listed below to navigate)
BSEAHZET. FTHERGESDOHLE

- EHIRYICEIT/LLERT 5L T, e
VAT LDER EODWI:’(D?.*: e

>( L,f& L \ al": Ea 0) ? I \J 7 i)\ _-I- ismsm e m-wmwmmwwnmau

IPhysical Memory PASSED mxwgwmmmm system has at least 8GB (8388608 0KB) of
[ Available Physical M PASSED mmmuﬁfmnmmmmu-umm(ﬂmmw
Free Space: PASSED [This is a prerequisite condition 10 test whether sufficient free space is available in the file
rwsbi0B:/usr rwsbi08:/var,rwsbi08:/etc rwsbi08:/sbin rwsbi08:/tmp| system.
Free Space: PASSED [This is a prerequisite condition 10 test whether sufficient free space is available in the file

i07:fusr rwsbi07:/var rwsbi07:/etc,rwsbi07:/sbin rwsbi07:/tmp system.

ORACLE
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ORAchk / EXAchk

RAM TS T4 A DR EBEABEREIZ0 953 KR DO LAR—M e 6E

IR OARNRNT SOTA RAED TR
ELT. 7287907421 LR—Fk
— VAT LDOANIIVA ) RDE LU R—FTHERR
- BB ATEEE D B AL EIZEE Y R b
- B EOREICHT AERECEREELR—
- IBECO AR B O FHE LB E B
T —EVE—FISEY. EHEBEF ATEE
A—ILBHN - LR—ARATE A RE
— IR EMOSIH A Do O—K-FEITHHELRE

» Collection Manager #8812 X T L /LiR—bk

%ﬁi Al fE

Cluster Summary

| Clustes Name
| OS/Xernel Version

CRS Home - Version

| Number of nodes

- Clyster
SOLARS (SPARCSS-BTI 1T 51
Sl Japp/11 203/9ma

11.2030

DE Home - Version - Names /w0) /apo/orade/product/1 1 2 0.3/abhome. 1 - 11

2030

mvyst

N ERS Tinascials Fayabes K12 Oul of vyac adcoaning Sule Detawen paymmmtt asd da everts

Copyright © 2016, Oracle and/o
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ORAchk / EXAchk
A—JLEH - LIR—F BT E AT

+ T—EVE—FIZEAEH
N5 A gE
— EHIRSZHELE
— ENSHFIZ, A—)L@AN A gE
« AXIZH ) ZERE,
o LIR—RiRf
o EHLIR—R AT

ORACLE

_ﬁ&\ W 9 U & ¥ )5 ID:exachkdefault: Differences found in exachk run. - Mes...
La
\-/ Message Developer

From: root <root@randomadm07.acompany.com>

To: A Person

Cc

Subject: ID:exachk.default : Differences found In exachk run,

Sent: Thu 31/03/2016 22:15

] Message | & exachk_random07_dbm_033116_130021.html (2 MB)
@ exachk_random07_dbm_033116_140033.html (2 MB)
€ exachk_033116130021_033116140033_diff.html (133 KB)

exachk randomadm07 dbm 033116 130021.html System Health Score
| | System Health Score is 86 out of 100

Total checks : 609

Passed checks 2’ 499
Failed(fail/warn/info/skip) checks: 110

exachk_randomadm07_dbm 033116_140033.html System Health Score
System Health Score is 86 out of 100

Total checks : 609

Passed checks : 497
Failed(fail/warn/info/skip) checks: 112

Summary
Total : 278
Missing : O
New : 0
Changed : 2
Same

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. |
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ORAchk / EXAchk

FIvIxR
* Oracle Database * Oracle Hardware System
* Grid Infrastructure * Enterprise Manager Cloud Control

* Maximum Availability Architecture * E-Business Suite

£3pEdd * Oracle Identity and Access Manager

* Oracle GoldenGate * Oracle Siebel

* Application Continuity
c TITTL—F LT RAHEE

ORACLE

* Oracle PeopleSoft
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Collection Manager
Doc ID 1602329.1 Collection Manager for ORAchk, RACcheck and Exachk

Collection Manager

* Exachk DK FE =
AtAtt/ EEEES
BHOY—Ib

B & = = o ] ] o ] = o = g Fl o 5 £
3 T g : g 3 E 2 g E £ g H i I : 5
2z ] S z g z % o z i 3 i g g I
: 5 3 g 2 5 : & g : 8 2 z E § i

3 Fj 5 3 : : 5 ¥ = 3 E] § : £

— =
1ie / \
L l Checks reported with the most failures > Recent Collections
$ M db block checksum  Failed 853 times » EEE N BN KR EE N :ceivibda01 102115 064309 [ 12.1.0.2. 5(BETA) / root | created 67 minuted

M db_lost_write_protect  Failed 576 times - R Il res2060021 RDB11204 102115 045758 [ 12.1.0.2.4 / root | created 3 houw
o) . (5724 52 as] s Jeeo]
-
Ensure db_unique_name is unique across the 50 [prima Failed 428 times Biad DU sicbO203 V1124 102115 (44553 [ 12.1.0.2.4 / ot | created 3 hours ago
_ | )7 \_I\O) Eg’J % = o . — a » B N A N . ) .
==
- M ORACLE_PATCH 12880299 (security alerf)  Failed 340 times = BEE e El G =ichoz03 V1124 102115 042321 [ 12.1.0.2.S(BETA) / root | created 3 houry

—t\
A Y : M S m E 3 z Ati M Frimary database protection with Data Guard  Falled 256 times » BE IR EER T =icbo203 V1124 102115 035940 [ 12.1.0.2. 5(BETA) / root | created 4 hou
- ’ I ﬁ ~
/ / / E : : b W verity AUDS and FGA_LOGS tables use Automatic Segment Space  Failed 231 times » EE K ENEEE NN v::050021 RDE11204 102115 034105 | 12.1.0.2.58ETA) / root | created

M Flashback database on primary  Failed 222 times v EE EE EN EEEE N v=s060021 RDBE11204 102115 022227 [ 12.1.0.2.5{BETA) / met | created|
L ! & M Configure Storage Server alerts to be sent via email  Failed 220 times = EE N EEEER NN btesdoora0t TRXABM 102115 002708 | 12.1.0.2.4 / oracle ] created 7 hoy
Lchceka reported with the most warnings > Recent Activity
M Oatabase it parameter DB_BLOCK _CHECKING  Warned 660 times Ticket db_block checksum created by sandesh.rac@oracie.com 1.1 years ago
M fast_stort_mitr_target  Warned 606 times Check Flashback database on primary is ignored from system sicc13a-c by sandesh.rac@orachke.com 1.1 years ago)|

* Oracle Database 1EZE#4RED . APEX(Application Express 4.2 LI[&) DIRIE AN NHE

ORACLE
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Collection Manager

Collection Manager

Incidents

User Defined Checks

=

Filters Reset Page ‘
Select Collection Name Status Host Name Search ( Searches "Check Name" Column)

|yamaton7m dbmo1 030316 180334 |a] | -~ Setect Stats ~ [~ setect st Il

DB Version Platform DB Name Search By Check Id

[ - setectDB version - 3 [ -~ select 05 Piattorm

-l

B4 i

| )
| fEER AT AR

Collection Details

(é] Patch Results

|

Audit checks‘ Ignore Selected H Unda Ignore H Raise Ticket On Collection

row(s) 1- 500 of 573 ¥ | Next>

o Check Name Status Status Message
ooa m Ensure db_unigue_name is unique across the enterprise [primary] DB_UNIQUE_NAME on primary has
across your Oracle enterprise. for di
) a | check alerthistory for stateful alerts not cleared [Storage Server] One or more storage servers have%
) a | check alerthistory for stateful alerts not cleared [Database Server] One or more database servers have
) a M Primary database protection with Data Guard Primary database is NOT protected
availability for dom01
) a | checkalerthistory for stateful alerts not cleared [Database Server] One or more database servers have
) a [ Flashback database on primary Flashback on PRIMARY is not cun}
[0 & [ check alerthistory for non-test open stateless alerts [Storage Server] ©ne or more storage server has n
) & M db_block_checksum Databasg E ELOCKE
ooa m Check alerthistory for stateful alerts not cleared [Storage Server] One or more storage servers have
oA m Configure Storage Server alerts to be sent via email Storage Server alerts are not :nnﬁ%
ooa Storage Server alerts are not configl
oA Database paramelerDBfBLOCKﬁ}
oA FRA space management problem fil
days. for dom01
\ UM\ i coniial i A aon \ —TE—

ORACLE

iral s oot ii

Benefit / Inpact:

Oracle’s Fast Recowery Area (FRA) manages archivelog files, flashback logs, and Oracle Recovery Manager (RMAN) backups. Before RMAN's space managsment can clean up files according to your configured
retent ion and deletion policies, the database needs to be backed up periodically with RMAN. Without this RMAN backup information, the FRA space management function will not have any reclaimable space
and thus you can run out of space resulting in a database hang.

The impact of werifying thal RMAN is used to ensure Fast Recowery Area (FRA) can manage the space is minimal.

Risk:

If RMAN is not used and FRA is being used, the space management function has no information to determine reclaimable space and the datzbase may hang because it cannot archive a log to the FRA.

bction / Repair:
To werify that the FRA space management funcion is not blocked, as the owner userid of the oracle home with the environment properly set for the target database, execute the following comnand set:

PROBLEM_F ILE_TYPES_PRESENT=$(echo -e “set heading off feedhack off¥n select count (+) from W¥SFLASH_RECOVERY _&REA_USAGE where file_type in ("SRCHIVED LOG', 'FLASHBACK LOG', 'BACKUP PIECE®, 'IMAGE
COPY') and number_of _files > 0 ;7 | $ORACLE_HOME/hin/salplus -5 °/ as sysdha™);

RMiN_BACKUP _WITHIN_7_DAYS=$lecho -e “set heading off feedhack of f¥n select count(x) from W¥$BACKUP_SET where completion_time > sysdate-7;" | $CRACLE_HOME/bin/salplus -5 ™/ as sysdha”);

if [ $PROBLEM_FILE_TYPES PRESENT -ea "07 ]

then echo -2 "¥nThis check is not applicable because file types "ARCHIVED LOG®, 'BACKUP PIECE’, 'FLASHBACK LOG' or "IMAGE COPY' are not present in W¥$FLASH_RECOVERY _AREA _USAGE™;

else if [[ $PROBLEM_FILE TYPES_PRESENT -ze "17 84 SRMAN_BACKUR WITHIN_7_DAYS -ze ™17 11

then echo - "¥nP#33: FRA space managenent problen file types are present with an RMAN backup completion within the last 7 days.”

else echo -e "¥nFAIL: FRA space management problen file types are present without an RMAN backup completion within the last 7 days.”

fi;

fi;

The expected output should be: PASS: FRA space management problem file types are present with an RMAN backup completion within the last 7 days.

If the output is not as expected, confieure RMAN and make backups according to Oracle reconmended best practices. In order Lo henefit from the FRA’s space management system, you must use RMAN to

backup your database on a resular basis.

Links:

Getting Started with RMAN
360416.1 - Oraclei0g

11g - Getting Started with Recovery Manager (RMAN) (Doc ID 360416.1)

MR
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Collection Manager

Collection Manager

Report View
Datainterval [4 | Mont v |Business unit | AllBusiness unit v |system | Aisystem M| Rerresn |
-
Select Collection |kumachi03m cdbm01 051216 145357 ||E| 0 ignore Data Interval [t

‘ Collection exachk_komachi03m_cdbm01_051216_145357 Report [ Score : 95% ]

System Graphical Summary

Database Servers Summary IB Switches Summary

ASM Summary

Storage Cells Summary

Home Path Checks Summary

DEHDRAT—RAZ
ARk

System Health Checks Details

ORACLE
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Collection Manager

T — = EMLR—rDOLLER- B#%?IJ‘C F—a2Z
HEMOEGELTER TR

Collection Manager

FAL checks i cobections K Ihe sysien chs Susaih

-

o
Compare Uploaded Collections Incidents User Defined Checks 9
- T —
Data Interval Business Unit ‘ All Business Unit L | System ‘ All System v ‘
N DB Version | 121020 v | Platform ‘ LINUX X86-64 v | [ Show Only Collections With Patch Results
Above are filters to narrow down the below collections list
" - e .
Collection1 ‘musasniD:lm apld121n 052716 165259 \Ig\ Collection2 | musashiD4m apld121n 052716 174925 |\g| [l I C LT | Reset Page || Switch to New
"
Health Checks Baseline Comparison Report
" .
N " o) . .
i i ) Collections Details
i ; ~) Checks Differed
i i
Act Act
‘ Check Name Status1 E] StatusMsg1 Values1 Hostname1 DBName1 InstName1 Status2 StatusMsg2 Values2 Hostname2 DBName2 InstName2
ASM disk group compatible rdbms FAIL All disk groups should have compatible.rdbms View musashindm NA IS A disk groups have compatible rdbms View musashidm NA
attribute attribute setto recommended values attribute setto recommended values
M ASM disk group disk_repair_time FAIL One or more disk groups do not have View musashi4m NA S A disk groups have disk_repair_time View musashiam NA
attribute disk_repair_time attribute setto 3.6h attribute setto 3.6h
m Verify Ambient Air Temperature FAIL The ambient air temperature should be between 5 View musashic02 NA m The ambient air temperature is between 5 View musashic02 NA
[Storage Server] and 32 degrees Celsius and 32 degrees Celsius
Verify Oracle RAC Databases use m Database Home is properly linked with RDS library  View musashilim NA FAIL Database Home is NOT properly linked with ~ View musashilim NA
RDS Protocol over InfiniBand Network. for/ul1/appioracie/product/11.2.0.4/dbhome_1 RDS library for
[Database Home] ful1/apploracle/product/11.2.0.4/dbhome_1
m Verify Oracle RAC Databases use m Database Home is properly linked with RDS library  View musashilZm NA FAIL Database Home is NOT properly linked with  View musashil2m NA
RDS Protocol over InfiniBand Network. for/ul1fapp/oracle/product/11.2.0.4/dbhome_1 RDS library for
[Database Home] jul1/apploracle/product/11.2.0.4/dbhome_1
Verify Oracle RAC Databases use  [[ICESJl  Database Home is properly linked with RDS library ~ View ~ musashi4m NA FAIL Database Home is NOT properly linked with ~ View  musashi04m NA
RDS Protocol over InfiniBand Network. for /Jud1/appforacle/product/11.2.0.4/dbhome_1 RDS library for
[Database Home] Jjubi/apploracie/product/11.2.0.4/dbhome_1
Verify Oracle RAC Databases use (LG  Database Home is properly linked with RDS library  View musashio3m NA FAIL Database Home is NOT properly linked with  View musashio3m NA
RDS Protocol over InfiniBand Network. for/ub1/appioracie/product/11.2.0.4/dbhome_1 RD3 library for
[Database Home] fult/apploracle/product/11.2.0.4/dbhome_1
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Cluster Health Monitor (CHM)
DIRA—LT—RBR—=ADZEAN) Y- Ea—

* 11.2/HV5. Oracle Clusterwarel 2§t & St 7= :-'—
ﬁi@"j— IZX OS Data

- EHFEEE) .
c OSARYOZUNE., )R ) DBIZHEER Q
T ;

—12.1~ J7/RUHJDBEL T, GIMR [ZT —5% 18
— /—FHEBR DR D i £
— EMCC f2oclumon CLITIREEZEE R oclumon L

c IRE/BRSNT=T— '3" (X, JY—RIKA “—LMJ

DIERIE ERR R RE TR
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Cluster Health Monitor (CHM)
DIRRA—=ET—AR—=ZADELEAN) YD E 21—

« 2DMHY—E XD iZE
— VAT LEfRY—E X(osysmond)

- £/—FTRE/ERT D, 0SAMNIYIREY—E RINELI=T—4Z
(L ologgerd 123X {E
— SR04 H Y —E X(ologgerd)

o B/ —FHBUINEL-EHRZE . GIMR (218 §#h/ B 12

- O - . S S S S S S S S S S S S S S S S e e e

Y

—~ TJAEREZATZEICTHhTIASARALTERTE
— CSS/GIPCARNURE) A=Y
- ALVBEDT ST A R—k

* (ex. traceroute, netstat, ping &)

\— CSV R A !

ORACLE

oclumon
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Cluster Health Monitor UNET—2 D BT R/ E

oclumon CLI

> ologgerd MW EZTEILVTILNSE M FHEER

oclumon manage -get master

c JSREDE/—R T, £ETOAVR—RUMDO1IBFIN L DIFHRINE

diagcollection.pl --collect

« B 15 A fEICRESN-ITRTO/—FD/—F-Ea—Z &R~

oclumon dumpnodeview -allnodes -last "00:15:00"

c ETH/—FDEHRERT

oclumon dumpnodeview -allnodes

ORACLE
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Cluster Health Monitor YN &ET—2 D BT R/ E

oclumon CLI

« CSVIEXTH /1

oclumon dumpnodeview —-format csv

« TABRERATZEIZHTIASAALTERTR

oclumon dumpnodeview -—-procag

« TFAZ{ERALTINE XTFADEZTS IR

ORACLE
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Cluster Health Monitor YR ET—42 D ES

oclumon CLI £ L<I[& Enterprise Manager Cloud Control

|
|Node: s1lc02wso Clock: '2015-05-06 19.57.11-0700" SerialNo:10285

. O C | u m O n C LI cpuusage privatemem[KB] maxshmen [KB] #threads #d #processes category 2id
0.00 £04088 26812 344 344 24 DBBG rdems1
0.00 604148 26824 344 344 24 DBBG rdems2
0.00 0 o o o o DEFG rdoms1
0.00 ) 0 0 0 0 DBFG rdbms2
0.18 2385368 524504 433 433 42 MDBBG
o E IVI CC oRAC 0.00 546796 290788 56 56 4 MDBFG
== 0.00 817712 32116 334 334 28 RSMEG
 rwshit 0.00 191356 33564 g4 84 & AsMFG
by 99.62 1112096 88912 2066 2066 25 CLUST
* suacthy 0.18 530344 12664 898 898 151 OTHER
—-12.1.03~%L<I1F12.1.0.5~ -
. . . . . . e

—DB IS A(C{EAARE
~DSRF =YL TRTR

—dbsnmp1—H —TGIMR
| ZHEfe

ORACLE Enterprise Manager Cius Corn g = = . &
2333333333353 33833333333333333333FFFF3F3FF232
Public Network Error

i
vect Ot Troe [Groved v
Rl Tame chart shows the data for the Last 1-hol

CPU Utilization

Matwerk Errar
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™
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Cluster Health Monitor (CHM)

Logour O

L svsman -

Setup ~ Help -

ORACLE Enterprise Manager Cloud Control 12¢

a
L3
@
E
ki
B
=
il
e
=
=
3
o

5~ (@ History ~

Favorite:

7 Enterprise ~ (@) Targets ~ o

.ﬂ rwsbi5.us.oracle.com

Page Refreshed Apr 16, 2014 8:15:46 PM GMT O
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Select Date

P

— rwshi03
— rwsbi06
= rwshi07
— rwsbi08

4

12:59 PM
12:35 PM
12:11 PM
11:47 AM
11:23 AM
10:59 AM
10:35 AM
10:11 AM
9:47 AM
9:23 AM
8559 AM
B35 AM
817 AM
747 AM
7:23 AM
G559 AM
G35 AM
G171 AM
5:47 AM
523 AM
4:58 AM
4:35 AM
411 AM
3:47 AM
3:23 AM
2:59 AM
2:35 AM
2:17 AM
1:47 AM
1:23 AM
12:59 AM
12:35 AM
12:11 AM
11:47 PM
11:23 PM
10:59 PM
10:35 FPM
10:11 PM
947 PM

3
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014 3
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CPU Utilization
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Aowapy asay

Memory Utilization

12:59 PM
T12:35PM
12:11 PM
11:47 AM
T11:23 AM
10:59 AM
T0:35 AM
T0:171 AM
9:47 AM
9:23 AM
8:59 AM
B:35 AM
8:11 AM
747 AM
723 AM
5:59 AM
5:35 AM
G:11 AM
5:47 AM
5:23 AM
4:59 AM
4:35 AM
4:71 AM
3:47 AM
3:23 AM
2:59 AM
2:35 AM
2:11 AM
1:47 AM
1:23 AM
12:59 AM
12:35 AM
T2:11 AM
11:47 PM
T1:23 PM
10:59 PM
T0:35 PM
1011 PM
9:47 PM
9:23 PM
8:55 PM
8:35 M
8:11 PM
747 PM
723 PM
5:59 PM
5:35 PM
G:11 PM
5:47 PM
5:23 PM
4:59 PM
4:35 PM
411 PM
3:47 PM
3:23 PM
2:50 PM
2:35 PM
2:11 PM
1:47 FM
1:23 PM

Total Transfer Rate

— rwshi03
— rwsbi06
= rwshi07
— rwsbi08

3 AAAAA_IH\_AAAA

12:59 FM
12:25FM
12:11 FM
11:47 AM
11:23 AM
10:59 AM
10:35 AM
10:11 AM
9:47 AM
923 AM
858 AM
B35 AM
817 AM
7:47 AM
723 AM
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G35 AM
G617 AM
547 AM
5:23 AM
4:59 AM
4:35 AM
4:17 AM
3:47 AM
3:23 AM
2:58 AM
2035 AM
2017 AM
1:47 AM
1:22 AM
12:59 AM
12:35 AM
12:17 AM
11:47 FM
11:23 PM
10:59 FM
10:35FM
10:11 PM
9:47 PM
923 PM
850 PM
B35 PM
811 PM
747 PM
723 PM
G558 PM
G35 PM
617 PM
5:47 PM
5:23 PM
4:58 PM
435 PM
4:17 PM
3:47 PM
323 PM
2:58 PM
2:35 PM
2:17 PM
1:47 PM
1:23 PM

Real-time and Historical Cluster Views
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Cluster Health Advisor (CHA)
DSARB—)—ROT—ER=R[Z1=\VFTR)TILEAL LEEENE

* TIXIEER e
* CHMDT =AM, I5RERD /—RHOF—aR— ofbata DBData
ADVERERIREZ AN/ 7T

c BODTD—=2T 75T O aVERT

« KEHR LEIEF51-H® Calibration ZH7HR—k Fault Detector
Node DB —
° ET Jl(weekday/weekend@&) EEERT ST EITKY ETILIED/N Health ' Health
A— b H AT EE Diagnosis Engine e e —

- DHERIZGIMR [CETE
* EMCC , CHACTL 21— «JF«. CHAG N 5 EE4R 1]
c EMCCDAVLTUMIR—Ur— 0@ EE L EE

: [ZRAZEMNFRE(T 74 I/LMBE3IBR R * RACHL<IEZRAC One Node 5S4tV AMNIHE
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Cluster Health Advisor (CHA) %

chactl

-« ERRXI R DR

chactl status

« T—AR—ZRorclNDEREH L (OCHADIZIR A SN - R TEEITAMILIND)

chactl monitor database -db orcl

* FHEL-SEHEORERADEHRESTL, FEREHTMLIEATH D

chactl query diagnosis -start "2016-07-03 20:50:00" -end "2016-07-04 03:50:00"
-htmlfile ~/chaprob.html

5 LT-EE D FFRIA D FEHIZXT L T, weekday E7T JLEL TCalibration MEAT

chactl calibrate cluster —-model weekday -timeranges
‘start=2016-07-03 20:50:00,end=2016-07-04 15:00:00"

ORACLE
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Cluster Health Advisor (CHA)
chactl query diagnosis HALKR—F

Timestamp Target Information BEvent Mame Detected /Cleared
2605916 1134350 Host tokyol—122 Host Mermony Corsurnption detected
2605916 1134500 Host tokyo2—122 Host CRLU Lkilization detected
2M8-05-16 1136150 Host tolkyoZ—122 Host CPLU Lkilization cleared
20160816 1139550 Database tokyo (tokyoZ) Host Mermo ny Swapping detectad
20160916 1139550 Datahase tokyo (tokyo?2) Host Mernory Coreumption detected
20160516 1144100 Host tokyo2—122 Host hermo ry Swappning cleared
20160516 1144100 Database tokyo [tokyo?2) Host temory Swapping cleared
2016-05-16 11:44100 Database tokyo (tokyo2) Host Memory Corsumption cleared
Problem Description Cause Action
The Cluster Health Advisor

Host CHA detected that more memory than {CHA) detected an increase
Mo expected is corsumed on this server. The | in memory consumption by | Identify the top memorny consumers by Lsing the Cluster
DDrEurrﬂptiDn memory s mot allocated by sessions of this [other databsses or by Health Monitor {CHR).

datal=se. applicatiors mt connected

to a database on this node.

CHA detected larger than expected CRLU The Cluster Health Advisor | Identify CPU inte nsive processes and databases by
Host CRL utilization on this node. The available CPU | (CHA) detected an reviewing Cluster Health Monitoring (CHM) data. Relo cate
Utilization resource may hot ke sufficient to support | urexpected incresse in CPLU | databases to less busy machines, ar limit the number of

application failower ar relocation of utilization by databases or conrections to databsses on this rode. Add nodes if more

datalbases to this node. applications on this node. resources are recuired.

ORACLE
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Cluster Health Advisor (CHA)

Enterprise Manager Cloud Control

oOorRACLE Enterprise Manager Cloud Control 13c ‘- Enterprizse ¥ * Eavorites ¥

Targets ¥

Incident Manager
Incident Manager > Incident Details

© Negative PSM Duration value 758 for Performance Class sales_pc has crossed the threshold.
L Not ackr

General

(O History v LoF Setup v SYSMAN w

Page Refreshed Sep 12, 2016 6:43:01 PM POT 4.

o A

B Open in new tab

Events

Maotifications

My Oracle Support AL Events  Relal

< Incident Details

(=]

Metric Group

5505

QoS Management - Performance Satisfaction Metric

Metrics

4 Tracking " Acknowledge B Add Comment ... [EF Manage ... More W

Escalated No Owner -

Priority None Acknowledged MNo

Last Incident created by rule (Mame = Incident management rule set for all targets, Create incident for critical metric
on Sep 13, 2016 1:33:57 AM GMT

Metric Megative PSM Duration (seconds) Status New
Target prod (Cluster Database)
Comment alerts [System generated rule]).:
Incident  sep 13, 2016 1:33:57 AM GMT
Created

Last Updated
Summary

Internal Event

Sep 13, 2016 1:33:57 AM GMT

Megative PSM Duration value 758 for Performance Class sales_pc has crossed the threshold,

qos_pem:MNEG_PSM_DURATION

& This incident will be automatically clearsd when the underlying issue is resclved,

4 Guided Resolution

Diagnostics Actions
Reevaluate Alert

Edit Thresholds

Corrective Actions )
No corrective action defined.
Add cormrective action

Name Quality of Service Management
View Performance Class Quality of Service
Event Type Metric Alert Problem Analysis
View Metric Help
Category Business

Show internal values for attributes ..

# Metric Data

Critical Threshold 600
Warning Threshold 300
Number of Occurrences 3
Last Known Value 1,178

Last Collection Timestamp

6,000
5,000
4,000
3,000
2,000
1,000

seconds

Sep 13, 2016 1:40:57 AM GMT

059:00 PM 10:00
September 11

=

ORACLE

?!):00 AM 04:00 07:00 10:00 01:00 PM

W Negative PSM Duration {seconds): sales_pc
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Cluster Health Advisor GUI (CHAG)

Standalone Java GUI Tool

(I CHA (on MSCARDIN-LAP) VO.41, Data V0,14 - Development Prototype

. zﬁ \+ LT’ G U I ‘\J ) b OurCloud Oct-16 14:59:00
— ¢ System|ODA bare-metal |
—L S If ¢ slcacdS4clu s . . g Nl

B RS R DU S B W B R B B DU EOR RS Rt B T I I N B G B U R e TP
sicac454 Dct-15 23:00 Oct-16 01:00 Oct-16 03:00 0ct-16 05:00 0ct-16 09:00 Dct-16 11:00 Oct-16 13:00
~ R XN sicac455 = - Show ALL HIGH probes of Instance oltpacdb_1
° OTN \ h D ¢ Databases  Instance Detail [Tl
b _/ ¢ oltpacdb Alarm at Oct-16 14:31:55
oltpacdb_1

L
ﬂ:ﬁ—t"C\q:E{:H: opacd_2 ,,l',llimmm
/I E N\ i 13:40 13:50 14:00 14:10 14:20 14:30 14:40 14:50

‘A .‘Instance oltpacdb_1 : show 3 of 6 probes [1..3]

1: 79.00% CHA has detected that inter instance messages are lost on the private interconnect due to
network congestion.

Cause:

Private network buffer overflows due to increase in network utilization.

Corrective Action:
Ensure that the 0S network send and receive buffers for sockets are correctly configured to avoid overflows.

2: 57.00% CHA detected that an unexpected increase of bandwidth utilization causes congestion of the
private interconnect

Gec cr block Test®: 183.30 ps

Network traffic received (private)¥: 113.01 MB/s, expected: 6.13 MB/s

1= = 44

Network traffic sent (private)*®: 113.04 MB/s, expected: 8.66 MB/s
Oct-16 14:31:55
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Cluster Health Advisor GUI (CHAG)

Standalone Java GUI Tool

CHA (on RWSBIO6) V0.57.6, Data V0.17 -- OTN Version (on rwsbi0é)

OurCloud

7 |rwshiD508-mbl]

FEED B TR IR ZFERE
7 Hosts / n,b\
Tershils B BRI B L B L B S UL B SR L BLIE B R L L By B el L e | —
3 11:00:00 13:00:00 15:00:00 17:00:00 19:00:00 21:00:00 / Z
rwsh!l]? Cluster rwsbi0508-mbl, Hosts: 3, DBE's: 4 ;

Sep-16 22:20:00

? Da‘;\:::el:s Cluster Detail [FFTETETT
o devdb Cluster 'rwsbi0508-mbl' Sep-16 21:20:25 /,_ |\Z I\ 1 i
prod Cluster 'rwshi0508-mbl’ é $ /E

Tee

Databases

'\x Fé{* CHA (on RWSBIO06) V0.57.6, Data V0.17 -- OTN Version (on rwsbi06)

WSBIO6) V0.57.6, Data VO.

FRVERTISTIVERET DL,

OurCloud - 21
urCloud Sep-16 22:21:00 > sweblUSOS-mbL
7 rwshiD508-mb1l ¢ Hosts 2
= - deblletldtielll T 5 [N LT3 NRT
106 B VT I Lo W Ea vos S s SR L SO 12:00:00 14: ool
ot 12:0:00 4:00:00 16:00:00 18:00:00 20:00:00 22:00:0( wshio7 Host rwsblD7
rwshiD7 -
rwsbi0g il = - - UELLEETE Sumiitan A1 t Sep-16 22:01:5°
S . & Alarm a ep-16 22:01:55
¢ Databases Hosts Sep-16 22:01:55 T :::h }
o devdb Hosts o testdb
o testdb _ 21:30 21:40 21:50 22:00 22:10 22:20_
e T 21:30 21:40 21:50 22:00 22:10 22:20 L_'_Husl rushi0o?
Host 'rusbi06’ 7/1: CHA detected that the ASM disk service time is higher than
e el — Eleenied)
Cause:
Host ‘rwshi07' The Cluster Health Advisor (CHA) detected slower than expected disk performance because
s R R — figie, o sk 1/0 denand ‘from the other servers dncreased the utilization of the shared
disks.
' Corrective Action:
Host ‘rwsbio8 Review the CHA findings and corrective actions from the other servers and database
s (et 111111 — instances in the cluster for 10 issues. Add disks to the database disk groups.

ORACLE
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Cluster Health Advisor GUI (CHAG)

Standalone Java GUI Tool

V0.57.6, Data V0.17 -- OTN Version (on rwsbi0g)

Sep-16 22:29:00

¢ rwshilS08-mb1
7 Hosts
rwsbl06 o e e B s B B o S L s A L
e Database prod, Instances: 2
rwsbios Et—
§ Databases L
o= devdb DB prod in rwsbi0508-mbl Sep-16 22:16:35
¥ DB prod in rwshi0S08-nbl
prod_1
prod_2
o testdb 21:40 21:50 22:00 22:10 22:20
7 webdb Instance ‘prod_1'
webdb_1
webdb_2
Instance 'prod_2"
on R BIO6) VO 6, Da 0 0 on (o hiD6
OurCloud Sep-16 22:25:00
§ rwshil508-mbl
7 Hosts
SR RS BEE EEE EEE BEE BEE AL AR BEE LSRR BEE SR RS AR B BEE R R R B
(L 12:00:00 14:00:00 16:00:00 18:00:00 20:00:0 22:00:00
hiD7
sal Show ALL HIGH probes of Instance prod_1
rwshiog
¢ Databases | Instance Detail lﬁm
o devdb Alarm_at Sep-16 22:01:20
¢ prod
prod_1
prod.2 21:30 21:40 21:50 22:00 22:10 22:20
o testdb = : : : : :
o webdb |A|' Instance prod_1: show 1 of 1 probes [1..1] |

%/ 1: CHA detected that the redo log writes are slower than expected.
Cause:

The Cluster Health Advisory (CHA) detected that the writes to the redo logs slowed dow
because the data disk group I0 rate has increased.

Corrective Action:
Separate the redo Togs from the other database files. Move the redo logs to faster
disks or Solid State Devices. Check Togs and ASM statistics for signs of device errors

and differences in performance between the redo logs, and replace the malfunctioning
disks.

ﬂ

Log file parallel write®: 23.543 ms, expected: 11.123 ms

Sep-16 22:01:20

ORACLE

OurCloud
¢ rwshid508-mbl
7 Hosts
rwsbi6
rwshio?
rwshi0g
¢ Databases
o devdb
¢ prod
prod_1
prod_2
= testdb
o webdb

B R A SRR FERRL | [RE ST 1

Sep-16 22:25:00

S B R B AR AR i BN SR R RS B A SRR A Bl B
12:00:00 14:00:00 16:00:

Huii] 18:00:00 20:00: 00 22:00: 00
Instance prod_1
Instance Detail Hnn
Alarm_at Sep-16 22:02:05
21:30 21:40 21:50 22:00 22:10 22:20

|A V| Instance prod_1 |

"V 1: CHA detected that the Database Writer processes (DBW) are waiting
Tonger than expected for checkpoints to complete. This can result 1in
performance degradation during log switches and can also affect
instance recovery times.

Cause:

The Cluster Health Advisor (CHA) detected that Database Writer (DBW) checkpoints were
slow because the database writes took Tonger than expected to complete.
Corrective Action:

Increase the number of DBWR processes. Add additional disks to the disk group for the
database. Relocate the database files to faster disks or to Solid State Devices. If the
storage subsystem supports a storage write back cache, check that the storage cache dis
functioning properly.

2: CHA detected that the redo log writes are slower than expected.
[>3: CHA detected that the ASM disk service time is higher than
expected.
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Hang Manager e JJ
T—AR—=R T —T 2 AD BTG H 5 T

- BEFEEE) (T IAHILETHER) DETECT
- JERACERIECIE . #4105 M AD AT IAILNE S
o T—RAR—=ADI\YT 'VbT‘JI~ Ov2(Z
X9 HEFEMEDSUVELEEHEMGHER

—~BEIEM. T ERLGIN=LDEFEEL, WE ANALYZE
HIEHRZIREL TR

—~QoS BEEHNZXEZEEL-HIBR
— R/ ERICEET A0 H

@@‘X(Normal/ngh)be AT7A4ILD @LH
A RXFHZETHHLLYsQL A 2—TT—X Identifie
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Hang Manager
dbms_hang_manager.set 7AY—U ¥ [ KB ERTE

s NTZERAMLTH S, —EFRRENEDLLETNIEN T EHLGLTRIRT S

c BREILDB/N\VT ERGTETORMZE . BE (Sensitivity) &L TNormal/High TEX %€ A]
— Normal MT 74Uk
- REDEEHIE
exec dbms hang manager.set (dbms hang manager.sensitivity, dbms hang manager.
sensitivity high) ;

« N\L—R-T7ALILDETFE
— ER YA XERE(TEEDHITIZ100MB)

exec dbms hang manager.set (dbms_hang manager.base file size 1limit,104857600) ;

— ERR#EETE (T EEDHITIL6)

exec dbms hang manager.set (dbms_hang manager.base file set count,®6);

ORACLE
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Hang Manager

Full Resolution Dump Trace File and DB Alert Log Audit Reports

Oracle Database 12c¢ Enterprise Edition Release 12.2.0.0.0 - 64bit Beta
With the Partitioning, Real Application Clusters, OLAP, Advanced Analytics
and Real Application Testing options

Build label: RDBMS_MAIN_LINUX.X64_151013
ORACLE_HOME: .../3775268204/oracle

System name: Linux

Node name: slc05kyr

Release: 2.6.39-400.211.1.el6uek.x86_64
Version: #1 SMP Fri Nov 15 13:39:16 PST 2013
Machine: x86_64

VM name:  Xen Version: 3.4 (PVM)

Instance name: hm62

Redo thread mounted by this instance: 2

Oracle process number: 19

Unix process pid: 12656, image: oracle@slc05kyr (DIA0)

***2015-10-13716:47:59.541509+17:00

*** SESSION 1D:(96.41299) 2015-10-13T16:47:59.541519+17:00

*** CLIENT ID:() 2015-10-13T16:47:59.541529+17:00

*** SERVICE NAME:(SYS$BACKGROUND) 2015-10-13T16:47:59.541538+17:00
*** MODULE NAME:() 2015-10-13716:47:59.541547+17:00

*** ACTION NAME:() 2015-10-13T16:47:59.541556+17:00

*** CLIENT DRIVER:() 2015-10-13T16:47:59.541565+17:00

Dump file .../diag/rdbms/hm6/hmé62/incident/incdir_5753/hm62_dia0_12656_i5753.trc I

ORACLE

2015-10-13T16:47:59.435039+17:00
Errors in file /oracle/log/diag/rdbms/hm6/hm6/trace/hm6_dia0_12433.trc (incident=7353):
ORA-32701: Possible hangs up to hang ID=1 detected
Incident details in: .../diag/rdbms/hm6/hm6/incident/incdir_7353/hm6_dia0_12433_i7353.trc
2015-10-13T16:47:59.506775+17:00
DIAO requesting termination of session sid:40 with serial # 43179 (ospid:13031) on instance 2
due to a GLOBAL, HIGH confidence hang with ID=1.
Hang Resolution Reason: Automatic hang resolution was performed to free a
significant number of affected sessions.
DIAO: Examine the alert log on instance 2 for session termination status of hang with ID=1.

In the alert log on the instance local to the session (instance 2 in this case),
we see the following:

2015-10-13T16:47:59.538673+17:00

Errors in file .../diag/rdbms/hm6/hm62/trace/hm62_dia0_12656.trc (incident=5753):
ORA-32701: Possible hangs up to hang ID=1 detected

Incident details in: .../diag/rdbms/hm6/hm62/incident/incdir_5753/hm62_dia0_12656_i5753.trc

2015-10-13T16:48:04.222661+17:00

DIAO terminating blocker (ospid: 13031 sid: 40 ser#: 43179) of hang with ID =1
requested by master DIAO process on instance 1
Hang Resolution Reason: Automatic hang resolution was performed to free a
significant number of affected sessions.
by terminating session sid:40 with serial # 43179 (ospid:13031)
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Memory Guard
AEY—FRIZED/—FEE/ B RO L -

- RS (T IAILNTED)
1530121\ A=) —DFERIREZTF VY

- BENDHHIEE (L. BEIRIZHRIEGZ=
[T HEWNKDIZT HET ARAR RIS
KEEEFHETT IV r—a wRE
—H—/\—_EDCRSH—E AZETANSACTIONAL &1t

- FIRREKIE. URFT—DRID/—FRIZYF ALYk
- BEFaRI A kG

—FEY—BRNEDITHE FIELEY—ERER
EEISE. FIRERERITOS

’.

* RACH,L<IEXRAC One Node S/ AMNPHE
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Memory Guard

- EBE/{FIER[EEG Y —E X

— A —TIREDT—EIR—X LEDH—ERXDH
— T4 —E RIEA T

— RS —

155 =L

DIBE . BY1 AV RA DB E A D &S LR

IRETHEREZTRAMLI-ZE . FTEETALIMIIZEHRE

— SORABASE/crsdata/<node name>/qos/logs/dbwim/auditing/

ORACLE
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QoS Management
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Quality of Service Management
RACRE TCOEM Y —ER/T—AR—XDMEREICE VN TOSLAZH R

e

» Grid Infrastructure A TH—E ADEBEIEFLE DT e
BE)/FETSLAZM I 5O D EE H

— BERTL(V—ER/T—ER—X)DHERET
)Y —ZDHFIZELIEES—ER~NDEESIE

* G112.1.02LL L DIREBEBTHI r—
— 11.2LL E D ERAC/RAC One Node TEN{E Evaluate

and

nalyze
and
Report Aggregate

« EM Cloud Control CTEIE e
« HH|I-EEfR-ERE—FDODIJT—XTEH \M
— 121 FTIlI. MTA LEEEZEEHIIRIE T, VY- R D - BE R D A&

lassify and Measur

I.I.IJ

mMTA I—iiﬁt EEECTHIREZTI/ILYR—k * RACH L <IFRAC One Node St AAMLE
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Quality of Service Management
NITF—IX VR PSR EDRITHERE

o WNITA—TUR R —%KELT-
GIL—TDNIBRERSZES R
W L —T A
- MEEREHEmI-GIGE.
T o—bhFEAT
W) FEL TR AT
- BEING)Y—XBEELAIRE
1. aAa—<TIL—TDFEEEE
2. H—/I\—-T—)LNTOCPUENEE
3. H—N\—T—LEITOY—/I\—DFH

m) 5 THEELEZIEIZITL)
Y—EXE T DY LE

ORACLE

ORACLE’ Enterprise Manager Cloud Control 13¢ [ v * v G) v 'a' v o\ ;

SYSMAN w

E rwsbi07.us.oracle.com

4+ rwsbi0508-mb1 @
5 Cluster v Administration »

Cluster: rwsbi0508-mbl > QoS Management Dashboard
Quality of Service Management Dashboard
Latest Data Collected From Target Sep 18, 2016 3:50:55 AM GMT  Refresh| View Data | Real Time: Manual Refresh %

This is an overall view of the guality of service being delivered by workloads (performance classes) hosted in this duster.The status of how these performance dlasses are doing against their objectives for a particular policy is
available at a glance as well as any recommendations to re-allocate resources to address bottlenecks and restore performance. [i)

General
QoS Status Enabled

Current Active Policy Monitor Policy
Performance Class QoS Details
Recommendations None

Change Active Policy

Performance Overview

This table provides an overview of Performance Class Metrics.Based on the collected metrics, QoS Management identifies a Target Performance Class and provides recommendations to help meet its Performance Objective.

Performance Classes Server Pools Rank ' Objective Type Measure Only Resource Use vs Wait Time (Last 5 sec) | Performance Satisfaction Metric (Last 5 min)
salescart_pc prodpool Highest Average Response Time L ]
manager_pc prodpool High Average Response Time v - -

cales pe p e T P ——— > Performance Objective

welisic_pe prodpoal Figh | Average Responsa Time v Wait Time (.000752 Seconds

employee_pc prodpool Medium Average Response Time b

hemrpt_pe prodpool Medium Average Response Time £

pr—— pr— Wediom | Awerage Resporss Tims » Headroom (.045120 Seconds)

webrpt_pc prodpool Medium Average Response Time £ | |
salesdev_pc Generic Low Average Response Time v I @ ——
salestest_pc Generic Low Average Response Time v ] |
Default_pc prodpool,Generic  Lowest  Average Response Time v I I——

Authorized Actions

Select types of resource allocation actions that may be automatically implemented by QoS Management.

! Promote or Demote a Performance Class Consumer Group. ) Move 3 CPU between databases within 3 server pool. ' Move a2
server between server pools.
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Quality of Service Management

ORACLE’ enterprise Manager Cloud Control 13¢ [ M ¥

4 rwsbi0508-mb1 ©

U Cluster v Administration w

¥ TIP " next to Performance Class indicates that QoS Management is making recommendations for that Performance Class at this time

Recommendations ( less than a minute ago )
Quality of Service Management periodically provides recommendations to help a Performance Class meet its Performance Objective.

Performance Class to help salescart_pc ( approximately 4 minutes ago )
Resource Type to help prodpool:prod.cpu ( approximately 4 minutes ago )
Recommended Action Promote salescart_pc from Consumer Group 2 to Consumer Group 1.
Recommendation Details Implement

Resource Wait Times Breakdown

This table provides breakdown of resource wait times by Performance Class.For each performance class, the bottlenecked resource is the one that hg
Recommendations. The data can also be used to make manual adjustments to the system.

Expand All | Collapse Al

Performance Class/Server Pool | cPU (sec) Global Cache (sec) 110 (sec) Other (sec)

7 rwsbi0508-mb1
I~ salescart_pc 0.028397 0.000000 0.000000  0.000031
I~ manager_pc 0.004347 0.000000 0.000000  0.000027
1~ sales_pc 0.024136 0.000000 0.000000  0.000024
1> websvc_pc 0.003298 0.000000 0.000054  0.000024
1> employee_pc 0.004089 0.000000 0.000000  0.000027
1> hemrpt_pc 0.005263 0.000000 0.000000  0.000019
I~ salesrpt_pc 0.031324 0.000000 0.000000  0.000021
I~ webrpt_pc 0.004302 0.000000 0.000032  0.000066
I~ salesdev_pc 0.002991 0.000000 0.000000  0.000021
I~ salestest_pc 0.003103 0.000000 0.000000  0.000062
I~ Default_pc 0.002879 0.000000 0.000000  0.000462

& @' ﬁ'!" Q A

SYSMAN w wee

4 rwsbi0508-mb1 @

U Cluster v Administration w
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o

3:10 3:15
Sep 18, 2016

3:20 3:25 3:30 3:35 4.00 405

300
250

200 Dal Do o
150 | J_

100 —
50 r
7

v_ v
- ~—
%:10 3:15
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Requests per Sec

3:20

3:25 3:30 3:35 3:40 3:50 3:55 4:00 4.05

Time
Average Response Time
0.090
0.075
0.060
0.045

Seconds

AN Ao honmetbig o iplhon o "‘v-'\l A
0.030 - X 2

0.015

0000 0 =15 3:40 350 355 410

| | salestest_pc
B pefault_pc
=1 webrpt_pc
| | salesrpt_pc
M salesdev_pc
|| sales_pc
B websve_pc
M salescart_pc
B manager_pc
B employee_pc
hemrpt_pc

I salestest_pc
I Default_pc
I webrpt_pc
M salesrpt_pc
M salesdev_pc
M sales_pc
I websve_pc
B salescart_pc
B manager_pc
B employee_pc
hemrpt_pc

M salestest_pc
I Default_pc
M webrpt_pc
I salesrpt_pc
I salesdev_pc
M sales _pC
M websvc_pc
M salescart_pc
I manager_pc
M employee_pc
hemrpt_pc
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¢ LTetiL ulggluiiect

ollecting data for the last 4 hours for all components...
ollecting data for all nodes

ollection Id : 20140924113649myHostl

° lepository l.ocnuon m nyMostl H /uﬂ/tfa/reposnory
ra Ce I e n a yze r el‘loglz‘ 11.3 y o
914/09/24 11:3 . ioLil GHALYLE —LYPE YEICH AL —34ILE Lo
914/09/24 11: NFO: analyzing all (Alert and Unix System Logs) logs for the last 1448 minutes... Please wait...

914/09/24 11: NFO: analyzing host: myHostl
014/09/24 11:

FIRED 2 LR DR i

014/09/24 11:
014/09/24 11:
014/09/24 11:
014/09/24 11:

Report title: Analysis of Alert,System Logs
Report date range: last ~1 day(s)
Report (default) time zone: PST - Pacific Standard Time
Analysis started at: 25-Sep-2014 91:52:01 PM PDT
Elapsed analysis time: 1 second(s).
Configuration file: /u@l/tfa/myHost1/tfa_home/ext/tnt/conf/tnt.prop
Configuration group: all

sl -t _\\ - L 014/09/24 11: Total message count: 4,539, from 30-Jul-2014 11:59:39 PM PDT to 25-Sep-2014 01:51:54 PM PDT

—— ~ 2N 014/09/24 11: Messages matching last ~1 day(s): 258, from 24-Sep-2014 01:54:53 PM PDT to 25-Sep-2014 01:51:54 PM PDT

o = ~ / } 914/09/24 11: last ~1 day(s) generic count: 258, from 24-Sep-2014 ©1:54:53 PM PDT to 25-Sep-2014 01:51:54 PM PDT
* i— 914/09/24 11: ast ~1 day(s) ignored generic count: ']
014/09/24 11: last ~1 day(s) unigue generic count: 39

014/09/24 11:

_A —\\ 014/09/24 11:3 essage types for last ~1 day(s)
— Fﬁ 014/09/24 11: Occurrences percent server name type
N, 014/09/24 11: ————
l n/ E 914/09/24 11: 258 100.0% myHostl generic
258 100.0%

N WWWWWWWWWWWWWWWWWWWWWWW

nigque generic messages for last ~1 day(s)
Occurrences percent server name generic

\ 014/09/24 11:

— \ b 014/09/24 11:

014/09/24 11:

; n ﬁb G1A/80 /%4 11 .

,‘ 216 83.7% myHostl myHostl init: Id "co" respawning too fast: disabled for 5 minutes
[ ) / \\ — / 3 1.2% myHostl myHostl CLSD: The clock on host myHostl has been updated by the Cluster Time
ynchronization Service to be synchronous with the mean cluster time.
3

N 1.2% myHostl [0CTSSD(12358) ]CRS-2408: The clock on host myHostl has been updated by the Cluster
_\ t ‘ _h, 3 ime Synchronization Service to be synchronous with the mean cluster time.
\ b , \ A — 4 AN 1 9.4% myHostl Thread 2 advanced to log sequence 232 (LGWR switch)
VS } Current log# 4 seq# 232 mem# @:

DATA12102/CDB12102/0NLINELOG/group_4.270.854340625
9.4% myHostl myHostl kernel: cgrep(7720]: segfault at @ ip @000@PAB4e7365cc sp 0000BRBRTTBbfe3c

— 1
=JL == — . \ I =E= rror 4 in libc-2.5.50(4e6d000+152000]

(] —x E P — ﬁ 1 0.4% myHostl Thread 2 advanced to log sequence 235 (LGWR switch)
A N\ ~— Current log# 3 seq# 235 mem# @:

DATA12102/CDB12102/0NLINELOG/group_3.269.854340625

Vodasl O o~ =
24 Y ~ 1 9.4% myHostl [CLSECHO(2332) ] CRS-10001: 24-Sep-14 14:40 AFD-9204: false
, \ % I / J / 1 8.4% myHostl [CLSECHO(27286) ] CRS-10081: 24-Sep-14 20:40 AFD-9204: false
1 8.4% myHostl TABLE SYS.WRP$_REPORTS: ADDED INTERVAL PARTITION SYS_PB16 (1729) VALUES LESS THAN

TO_DATE(' 2014-09-26 ©1:00:00', 'SYYYY-MM-DD HH24:MI:SS', 'NLS_CALENDAR=GREGORIAN'))

° Bﬁ / 18 % 0) \ *ﬁ ﬁ 0) ,‘b L) t (,) % ﬁlj IJI £OX THAN [TD BATE(' DM1A0.7% M1:GRIAAY. ‘TITIELI h T e e INTERVAL ANTITION SYS_PAL7 (1720) WALUES
e Database 10.2 Ll EZHHR—Fk

¢ 11.2.0.4 &£ 12.1.0.2~TIXGIZEENS
« PSU/N\YTFYrDBERAT—HRICTYIT—hEN5
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Trace File Analyzer(TFA) %
[E1%E D RZ B AR IR 0D RR1E

c T—EVE—FTEBLTWSIEE. BEITAAUIERA/BHRZTIE
— EZEINTLYHORAIS—/CRSITZ—X°System State Dump
—ARVIERELTHOB107 UL £, TS—IKEAEFR SN TUOINIEBFINE
— BENINER ., BERSNT=FEEIZA—ILEARNEONDIDIZERELAIRE

* IPS (Incident Packaging Service) &M E £

* ADR AT HPrL—RX-T7M/IILDEE
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TFA Design Overview

VRN

Node 1

Oracle Cluster Domain

User initiated = = = = = > File
TFA initiated = = = = = Metadata
TFA metadata €——> <:::>
Co\\ed -T @
6\3% o’ A
- / e =m—_—_
7 CoHecﬂoﬁsffff]<\
,’ Repository \ Domain
| \ Services
3
I d \ Cluster
@l Node N gjje \
| Metadata :

~
ollection ’
Repository

A—HY—C&BZT—2INEDELT

TFA DM D /— kAT —E2REDERETES
IRET—2ZF0—HILTFAURI K [ZESAD
O—AJILIRET —REDSHTFAY—E X~AJE—
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Trace File Analyzer(TFA)
TFA T—EV DRE

$ tfactl print config

- ~Z2JIS | tokyol-122
¢ iﬂEjJ (122?%%) e L P Hmmmmmmmmmeee +
| Configuration Parameter | Value
tfactl start et Fommmmmmmooe- +
| TFA Version | 12.2.1.0.0
| Java Version | 1.8
° 1'E_IJ: (12 ZTWE) | Public IP Network | true
T . & | Automatic Diagnostic Collection | true
| Alert Log Scan | true
tfactl Stop | Disk Usage Monitor | true
| Managelogs Auto Purge | false
| Trimming of files during diagcollection | true
::E | Inventory Trace level | 1
* ﬁ}'_@] | Collection Trace level | 1
| Scan Trace level | 1
/etc/init.d/init.tfa restart | Othe Trace level 1
| Repository current size (MB) | 4
CfEIEEEETU N OYIR R E
— X Slze O og
T ; L / ,ﬂ-—\ | Max Number of TFA Logs | 10
. . . . | Max Size of Core File (MB) | 20
/etC/lnlt . d/ lnlt . tfa Shutdown | Max Collection Size of Core Files (MB) | 200
| Minimum Free Space to enable Alert Log Scan (MB) | 500
L | Time interval between consecutive Disk Usage Snapshot (minutes) | 60
[ g E}J”i% d) E’}‘jj 1t | Time interval between consecutive Managelogs Auto Purge (minutes) | 60
| Logs older than the time period will be auto purged(days[d] |hours[h]) | 30d
B | Automatic Purging | true
tfactl Set autOdlagCOlleCt=ON -C | Age of Purging Collections (Hours) | 12
| TFA IPS Pool Size | 5
U o e e o e e e e e e e e e e e 1 ) 1 ) ) ) ] ) ) 1 ) ) ) ) ] ) ] o ) ] o ) e ) ) ) ) ) ) 1 e —_—— -

ORACLE
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Trace File Analyzer(TFA)
tfactl [CKHIFHINE

- [FERUINER (T 74 )L MBE R 126 E)*12.1 TIXAFFE
tfactl diagcollect
c DSRENDE/—FT, £THAVR—RUFD1BEINLDIREHINE

tfactl diagcollect -all -since 1d

o T—ARAAR—X betaA tbetaBDBEIHDT—FFYNE

tfactl diagcollect -database betaA,betaB -since 1d

- FEEL-EFEDFRFBEIRNDASM DT—3%UNE

tfactl diagcollect -asm -node nodel -from “May/16/2016” —-to “May/17/2016 21:00:00”

ORACLE
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Trace File Analyzer(TFA)
tfactl [CKRHIEHAHr

* alert logX®system messagesh o, BESHERDITS—A R MDERNT S LY ERT

tfactl analyze -since 5

* system messagesMb ., BEIBDARN DY I ER R

tfactl analyze -comp os -since 1d

- @ZE2Halert Osystem logM P T, “ORA-“TIRFESAOT TR E

tfactl analyze -search "ORA-" -since 2d

- @XE2Halert Osystem logM T, “Starting” XENSENSIOT R

tfactl analyze -search "/Starting/c" -since 2d

- BEIFEOD ., —RHGEEAYE—2F 2 HT(FA4 T 1. error/warning/generic 1385 %)

tfactl analyze -since lh -type generic

ORACLE
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Trace File Analyzer(TFA)
tfactl ICKBIEH 7 HT/INEE

* oratop Z/\WFE—R TT—ARR—X betaA [ZE1T

tfactl analyze -comp oratop -database dbname -bnl

.« 1BE6HFE MDOSWatcher @D EFIDHY T E R

tfactl analyze -comp osw -since 6h

» A=A/ —FTT—ER—Z betaA DAV RZV ZAMEEL TLIVNLIE
oratop Z X1 &a {8l TE1T
tfactl analyze -comp oratop -database betaA -d

c BFEDIS—IIx T HIFHINE (451X ORA-600)

tfactl diagcollect -srdc ora600

ORACLE
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Trace File Analyzer(TFA)
tfactl [C&BAADRAST L —RAOT D EE

F*ﬁL‘J )I/G)XT QXEEEIL,\

tfactl toolstatus

« 30BLLEBEDT—AEIRN—XEEDAOY ZHI&K

tfactl managelogs -purge -older 30d —-databse

e GIET—RAR—XNDADRAYT DT 4LIKN) S A XDHER

tfactl managelogs -show usage

- BEEEORBRERT(STA—LEELLE)

tfactl changes

s AINVEDIEHERT(ES/(FIE/BER, T5—73L)

tfactl events

ORACLE
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Collection Id | Nodelist | Collection Time | Collection Details
o - e e e P P P P o o +

147325462964 6nodel | [nodel] | Start Time: Wed Sep 07 22:08:18 | Tag:

| | JST 2016 | /u0l/app/grid/tfa/repository/collection

| | | _2016_09 07T22_ 08_18 node nodel
Auto Collection | Initiating node: nodel | End Time: Wed Sep 07 22:23:49 | Zip: nodel. 2016 09 07T22 18 _18.zip
Events: [.*ORA-603.*] | | JST 2016 | Components: [os, rdbms]
Request User: root | | | Zip Size: 1290

| | | Time Taken: 27 s
_______________________ +________________________ e e e e e e e e e e e e e e e e ) ) ) ) e e e e e S e e e e e e o e e e e e e e e e e e e e e e e e e ) ) ) e e ) ) ) )

Trace File Analyzer(TFA)
tfactl [C KB IEHIUNE
c IREFEDAL YL AVERTR

tfactl print collections.

IREHZDOEROT ZEDT7AIESLTALIN DEE

tfactl directory add <HEDT+sLYKM)> -public -collectall -node all

ORACLE
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Grid Infrastructure Management Repository (GIMR)

oM EIERET

T—3DT=HDE"

1T —RR—2

* 12.1-:Cluster Health Monitor DNIREL=AN) v OEEFFT BHHRIMN) - T—ER—X
- ERFECE)

SEHNEE

OCLUMON /CRS C&IH
CDB_LM1PDB (*¥12.1.0.2-)
DB £4:“_

MGMTDB”, SID :

8 AV
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““MGMTDB”
HACRS !)Y)—X : ora. mgmtdb, ora.mgmtlsnr
SYSDBA A% A~ (0S &2:E)

Gl PSU [C&kB/\yFEH

OCR/Voting Disk& B ASM Disk Group Z{ F8
12.2 TIEGIA 2 AM— JLEFIZ [+ 5 E IR Al §E

12.2 : Global GIMR &L TDSCTHEEISAEZD

-

Gl management Repository
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~

i
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Grid Infrastructure Management Repository (GIMR)

N—=23 T ENER

GAVAR— LD +Tav ELTRIRATRE L e C %)
= B Ef
DBHE AL U ADREDR ST AV RBUR
(Non-CDB) (CDB_E (M 1PDB)
i 3ville A §E JEHHR—k

% : Doc_1568402.1 FAQ 12c Grid Infrastructure Management Repository (GIMR)
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Grid Infrastructure Management Repository (GIMR)
EESN T 23R R GREETHEINER

\/oclumon. | am v Cluster Health Advisor
v"Node Eviction v'Clusterware Activity Log
v'Trace File Analyzer \

- o Em o o o o o O D S D e O SEE B O BEe M O R

v'EM Cloud Control
v'Rapid Home Provisioning
v' QoS Management
v'"Memory Guard

v'CRS Server Pool

ORACLE
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Autonomous Health Framework

v
R/
ATTFVAR

Y

B 1R /R A
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i1/ 2 Bh1E
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Autonomous Health Framework
BHREERN/FRALT,. V7R3 72HR0REEZROI=HODIL—LT—SH

Cluster

* Oracle Clusterware L CIEEIT S5 ATLD VerLi]ftiicl;at::on ~
'I = *&E *E/”R%Té*ﬂt 75\ EDE‘Z% Quality of
JL—LT—2 aii'gvéfneen

\ e

Cluster
Management
Repositor Health
P y Monitor

—

s IRELET—RIER OO, EEHT SR

<RI
BIELES 2 TIIL, BELADEET g | g/
LT 25T KBRAITER o

BT A & 2R A 2 LE Anlyzer
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&) SHECEDEH/BERAE

HRE

CUI GUI

HER/LER—LI7M4

ORAchk/EXAchk

orachl / exachk Collection Manger/EMCC

HTMLZEDLAR—rH B

Cluster Verification Utility

srvctl/cluvfy Oul

HTMLEDLAR—FH A

Cluster Health Monitor

oclumon EMCC

CSVEDLHR—rHA

Cluster Health Advisor

chactl CHAG/EMCC

HTMLEDLAR—FH A

Hang Manager

sQLFZAY—T ) -

04 -kL—RI77A)L

Memory Guard srvctl - a4 -kL—RXIT7AIL
QoS Management srvctl/qosctl EMCC Ay -kL—RIT7AIL
Trace File Analyzer tfactl - ZipZ7A4 Il

Grid Infrastructure Management Repository  srvctl - -
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)7L A
=TIl FXxa Atk

* Autonomous Health Framework User’s Guide, 12c¢ Release 2 (12.2)

— A% (ZEEE
http://docs.oracle.com/database/122/ATNMS/toc.htm

N

* ClusterwareBIEEE LV T TAAM AN AR, 12¢U1)—R2 (12.2)
— 2%

http://docs.oracle.com/cd/E82638 01/CWADD/toc.htm

* Database Quality of Service Management User's Guide,12c Release 2 (12.2)
— 2% (REE
http://docs.oracle.com/database/122/APQOS/toc.htm
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Domain Service Clusters
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Domain Service Clusters #EZE - Cluster Domain ELVSHES;

BHREVAT L)) —RE— R EH
/CIusters \
E E E E E E E

\1\‘ o000 RHP & AHF //
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kCluster Domain Single Node deployments  /

« ZLDVARTLEEHI HIRE

— AR LTy T T—F
— BANGERPREIZLLTE

 12.2 Cluster DomainlIEH EHEAEIH

— Rapid Home Provisioning IZ&k&/\—2 30 B 1E

— Autonomous Health FrameworklZ&d ., Y7 ILAA L
DT —BN D=6 DL WTEIR DU E

\ 4

ETENDT I A LICRNDAREIEDHER
WWiEEREN DD EZE SN/ —RITETS
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Domain Service Clusters #f2 ~ Grid Infrastructure

ASM . ASM
(Instance) . (Instance)
. dracle Clusterware——

ASM . ASM
5 L _ s (Instance) 8 (Instance)
™ [ | O -

Mgmt
Repository

Active-Active 75 A4 Grid $§[](1) — Service ML= Management Repository
L2TDY—ADIZE Grid $5[F(2) - ASM % Cluster-wide B % i It
 8i/9i * 10g R1/R2 * 11g R1
OS Depended Module Cluster Ready Service Oracle Clusterware
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Domain Service Clusters #f2 ~ Grid Infrastructure

* 11g R2
Grid Infrastructure

Mgmt
Repository
Service

ORACLE

ASM
Services

(Instance)

ASM ) .
Sarvi Trace File Trace File
ervices Analyzer Analyzer
(Instance) - B
EEEER-FHE

Grid Infrastructure

Grid Rapid Home QoS
Naming Provision Mgmt
Service Service Service

Storage Sub System
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Rapid Home OracleHome@) Life
Provisioning Cycle BEH—EX

Quality Service
Management

Management
Repository
(GIMR)
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Domain Service Clusters #£2 ~ Grid Infrastructure

(&5 H] BEHEASME Flex ASM (R12.1)

. Oracle ASM12c- Overview
Oracle ASM 12¢ - 1Z&E ASM R

A Clasher

o T S R et

mrionm | DBa| _ EA| DBs | DEE| DBs DB:
11wl AR

ASM ASM

ASM

AT Oty @ SR T
L Ehn s FimE FR_T A 1#.15#1_ =
FR 08 e T e
o
r MMgR2Z X TERAE O#EET RE-+

12 | Compght & 2012, Omcie andiar I afilses. Nl Agies mosnnmd. |

12.1.01 37703 —&H LY
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. Oracle Flex ASM

AR
Bt o R,
okt )
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Tto 17wk _.»”_".T" ﬂ)ﬁFE?&mTHﬂ EZOREES]

TRl R DEA

L T I R -
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Domain Service Clusters #£2 ~ Grid Infrastructure
[£ZE%] Flex Cluster (R12.1)

. Oracle Flex Cluster
DS AFM ) — 2 BT L FET

 Oracle Flex Cluster:
- 2@z, HEMG A AE-U -2 G
T RIEME R
=T =P mnid . EREmES2 92 Rk
BEML. BB -FE - FakE s EE AR
TEEE

- =7 —FuEEprEE LT, VT
APz RS E L
s =T = pPLEnBEMTIFTI U - guE
A5z Uu—z LT ER i RE

- PFUr—nanoBREah - EE
s R T FERIRVE B T ige sk .- EF Y

12.1.01 3770 t3FH—&H LY
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Domain Service Clusters #f2 ~ Grid Infrastructure

* 12g R1
Grid Infrastructure / Flex ASM*Flex Cluster Flex Cluster

ASM Trace File Trace File ASM _ _
Services J| Analyzer ‘ Analyzer | Services
1 ]
Grid Infrastructure

Mgmt Grid Rapid Home QoS ACES ASM
Repos!tory Nam_lng PFOVIS_IOI’I Mgmt BeTViCes BTy Cos
Service Service Service Service

Shared Disk

Storage Sub System

R12.2 TH#ER
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Domain Service Clusters B2 ~ Grid Infrastructure
* System-A (ARFIRIFA) * System-B (AKZIR1EB) * System-C (A% #%5LE)

@

B ARIREBIZETHH—E X(GIMR=CHM / GNS / RHP / QoS / Flex ASM) [ FEZE??

B

A
X

ETY

t O PDEXK + H—EXFHIZLBYY—ADBEE
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Domain Service Clusters #f2 ~ Grid Infrastructure
* System-B (AZFIR1EB) * System-C (G % - #%3LE)

* System-A (ARFIRIEA

Member CIuster

A IN\— 7719-(3:
KYB DU TILIC

ORACLE

)
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Domain Service Clusters #f=
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Domain Service Clusters #EZE - Member Cluster D4 A
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Domain Service Clusters #f& - &

System-A System-B System-C/D/E
§ES5 . EE35 - EEEE. E=EN:
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Domain Service Clusters #fZ — ASM Service $r#4ge
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Domain Service Clusters #¥Z — |nstall
. OUI 12.2B G
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Oracle Extended clusters are special purpose clusters that constitute nodes which span across
multiple sites. Specify a minimum of 3 site names and a maximum of 5 (e.q., sited, siteB,
site).

Domain Service Cluster Z 45 £

[ Configure as an Oracle Extended cluster
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Domain Service Clusters - 1—X45—X(1)
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Automatic Storage Management (ASM/ACFS)
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Automatic Storage Management (ASM/ACFS)
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ASM Flex Diskgroups

Database-oriented Storage Management for more flexibility and availability
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ASM Flex Diskgroups

Database-oriented Storage Management for more flexibility and availability

12.2 Flex Diskgroup Organization
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ASM Flex Diskgroups

File Group D {E R,
*Alter A< KIZ&5 File group 1ERK

SQL>alter diskgroup flexdg add filegroup £g test orcl0530 database orcl0530;

*ACMCMDIZ &3 File group {ERK

mkfg '<filegroup name="FG TEST DBO02" dg="flexdg" client type="database"
client name—"orc10530"></fllegroup>‘

File Group Disk Group Quota Group Client Name Client Type

FG _TEST ORCLO0530 FLEXDG GENERIC ORCL0530 DATABASE
FG TEST DBO2 FLEXDG GENERIC ORCL0530 DATABASE

ORACLE
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ASM Flex Diskgroups

Redundancy / Striping DZEH
«ACMCMDIZ & 5 File group & IS

ASMCMD [+FLEXDG/orcl0530] > 1lsfg -G FLEXDG --filegroup FG TEST ORCL0530

File Group Disk Group Property Value File Type

FG TEST ORCL0530 FLEXDG REDUNDANCY MIRROR ASMVDRL

FG TEST ORCL0530 FLEXDG REDUNDANCY MIRROR ASMVOL

FG TEST ORCL0530 FLEXDG REDUNDANCY MIRROR ASMPARAMETERFILE

FG TEST ORCL0530 FLEXDG REDUNDANCY MIRROR FLASHFILE File Group IZ& £ % Data file&
FG TEST ORCL0530 FLEXDG REDUNDANCY MIRROR ASMPARAMETERBAKFILE ZOIERHNEREBTES

FG TEST ORCL0530 FLEXDG REDUNDANCY MIRROR AUTOLOGIN KEY STORE

FG TEST ORCL0530 FLEXDG PRIORITY MEDIUM _ e
FG TEST ORCL0530 FLEXDG STRIPING COARSE RTRSINTUVSD(IHHERIREE .
FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH CONTROLFILE dbca TFlex Diskgroup _£IZDBYERK
FG_TEST ORCL0530 FLEXDG STRIPING FINE CONTROLFILE {1 o= IKRE

FG_TEST ORCL0530 FLEXDG REDUNDANCY MIRROR DATAFILE

FG_TEST ORCL0530 FLEXDG REDUNDANCY MIRROR ONLINELOG

FG_TEST ORCL0530 FLEXDG REDUNDANCY MIRROR ARCHIVELOG

FG_TEST ORCL0530 FLEXDG REDUNDANCY MIRROR TEMPFILE

FG_TEST ORCL0530 FLEXDG REDUNDANCY MIRROR PARAMETERFILE

FG_TEST ORCL0530 FLEXDG REDUNDANCY MIRROR VOTINGFILE

FG_TEST ORCL0530 FLEXDG REDUNDANCY MIRROR OCRFILE

FG_TEST ORCL0530 FLEXDG REDUNDANCY MIRROR OCRBACKUP

ORACLE
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ASM Flex Diskgroups

Redundancy / Striping DZE &

*File Group [Z%19 % Redundancy DZE & FIE
SQL> alter diskgroup flexdg modify filegroup FG TEST ORCL0530 set 'redundancy'='high';

File Group Disk Group Property Value File Type

FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH ASMVDRL

FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH ASMVOL

FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH ASMPARAMETERFILE

FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH FLASHFILE

FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH ASMPARAMETERBAKFILE
FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH AUTOLOGIN KEY STORE
FG TEST ORCL0530 FLEXDG PRIORITY MEDIUM

FG _TEST ORCL0530 FLEXDG STRIPING COARSE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH CONTROLFILE

FG _TEST ORCL0530 FLEXDG STRIPING FINE CONTROLFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH DATAFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH ONLINELOG

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH ARCHIVELOG

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH TEMPFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH PARAMETERFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH VOTINGFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH OCRFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH OCRBACKUP

ORACLE
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ASM Flex Diskgroups

Redundancy / Striping DZE &
*File Group 1219 % Striping DL B FIE

ASMCMD [+FLEXDG/orcl0530] > 1lsfg -G FLEXDG --filegroup FG TEST ORCL0530

File Group Disk Group Property Value File Type

FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH ASMVDRL

FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH ASMVOL

FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH ASMPARAMETERFILE

FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH FLASHFILE

FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH ASMPARAMETERBAKFILE
FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH AUTOLOGIN KEY STORE
FG TEST ORCL0530 FLEXDG PRIORITY MEDIUM

FG _TEST ORCLO530 FLEXDG STRIPING COARSE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH CONTROLFILE

FG _TEST ORCL0530 FLEXDG STRIPING FINE CONTROLFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH DATAFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH ONLINELOG

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH ARCHIVELOG

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH TEMPFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH PARAMETERFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH VOTINGFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH OCRFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH OCRBACKUP
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ASM Flex Diskgroups

Redundancy / Striping DZE &
*File Group 1219 % Striping DL B FIE

ASMCMD> chfg '<filegroup name=" FG TEST DB02" dg="flexdg"><p name="STRIPING" value="FINE" /></filegroup>"'

File Group Disk Group Property Value File Type

FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH ASMVDRL

FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH ASMVOL

FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH ASMPARAMETERFILE

FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH FLASHFILE

FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH ASMPARAMETERBAKFILE
FG TEST ORCL0530 FLEXDG REDUNDANCY HIGH AUTOLOGIN KEY STORE
FG TEST ORCL0530 FLEXDG PRIORITY MEDIUM

FG_TEST ORCL0530 FLEXDG STRIPING FILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH CONTROLFILE

FG _TEST ORCL0530 FLEXDG STRIPING FINE CONTROLFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH DATAFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH ONLINELOG

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH ARCHIVELOG

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH TEMPFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH PARAMETERFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH VOTINGFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH OCRFILE

FG _TEST ORCL0530 FLEXDG REDUNDANCY HIGH OCRBACKUP
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ASM Flex Diskgroups

Quota Group =39 B4R EE — Quota GroupZ{ERL LFile GroupZtvhd 5
*Alter A< KFIZ& % QuotaGroupD1E AL

SQL> alter diskgroup FLEXDG add quotagroup QG test0l set ‘quota’=10M;
ASMCMD [+] > lsgg -G FLEXDG

Quotagroup Num Quotagroup Name Incarnation Used Quota MB Quota Limit MB
1 GENERIC 1 6512 0

2 QG_TESTO1 1 0 1

SQL> alter diskgroup FLEXDG modify filegroup FG TEST DB0Z set quota group'='qg testOl';
' FG_TEST_DBO2 [Z/ER SN T=FRIZHKL . Insert LERF#EY R T &

?3_1 _615_75“%55 ngsL/T:o : 1OMBO)t:;_)—GInsertMIE':ﬂ_a_éSQLIE_h§tH jjé’haé

ORA-01653: F&RSCOTT.TBLCZ128(F& 7E15 USERS) THL5ER TEEF A ORA-06512:

ASMCMD [+FLEXDG] > 1lsqgg -G FLEXDG
Quotagroup Num Quotagroup Name Incarnation Used Quota MB Quota Limit MB
1 GENERIC 1 6736 0

2 QG TESTO1 1 10 1

ORACLE
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Oracle ASM Cluster File System (ACFS) =

* ACFS Snapshot R—ZXDL 7)) r—3>

* ACFS snapshot 1 8Edi 5k

- EAJBETE NFSDWindows Xt i
- ACFS [T #EtRE

- ACFSBE Eh¥L3k

* ACFST2737H

* 4KB sector DY HR—k

c AIT—=RADTIESL— 3y
- RIS THERE

ORACLE

E 77 FT ik HE

Oracle RAC

Oracle Database

Application, Middleware &
General Purpose Files

Oracle Oracle
Clusterware ASM

Snapshot Replication HANFS/HASMB
Compression Tagging Plugins
Security Encryption Audit
Oracle ACF3
Oracle ADVM

ASM Disk Group

Database Datafiles Application & General Purpose
on Middleware Files Files
ACFS on ACFS on ACFS
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[SEZIEEHRIACFS LT — 3>
R#tchTWAFEL: LTS —2 3> -05 DERi%

« BmET—R:LTJ)—230 -0 (VFSBEIZDOWTRI EEE GREBMAZOY))

« BRiX737%:Oracle Net #2H (GERIEAD A )

© BREDRAIVY
~- BEEE: TAOEHFHEEICLYFERHER LIV 7r—ar 07 H 500MBZEHE R =15 R)
— FEIERIE sync AV RERTLIZEE

(DACFS L TOEE %4k [@‘d‘f*‘f@%%’éi@)ﬁ‘d‘ékﬁﬁﬂ] (ezzzmm |
. A ;MDRelplication LogZHI| R \_~

@ | , & :ﬁ Standby ACFS ﬂ

Replication Log N Repllcatlon Log ﬂ ﬁ
(@Replication LogM 5% ﬁ ﬂ ﬂ
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ACFSERBEBE - ACFs RF v T avbESERLN LTS —o 30
HT-%EACFS LT r— 3 Fik
e BRET—H:ACFS R v T avbEH
» Br1X A% SSH
* ACFS AT YT aubhERZRHWT. LIV —a3 DINTDA—I U RENE

1. ACFS 7MLV RATLDERENZEHZELI-AFT VI avbkVUEE
2. RFYITLavbhESEE—MIERE
3. RTFTYITLavbrERZT)E—MDIT7AIL - AT LIZEH
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ACFSERHBE - ACFS R v TS 3w kD iEEdLE
« ZACFS R FyTLayubZ IR ATEE R =D EREREN TIRE

— acfsutil snap quota
* ACFS RSy T avbaTSAR) - T7 (I D AT LIZEB(VIRE— O N—M T
HTEMAEE
— acfsutil snap remaster
— L) —23 0 PiEE{EESNTVSIEE [T H KL
c FIARDT7AILEHAHIEEIZH. ACFS Ry T3y hHIFRAT 8E
« BEFDACFS RFvT7iavhBEE B Al Ee
— acfsutil snap rename
— PDB I7AIL. LTV r—230DIT7A ILIEHHR—R4}
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ACFS¥THEE - &I

ACFS D7AIL " AT L
* 12.1 TOFTHEBE: HANFS

— ACFS 774 )L AT LT,
L. =a] AT NFS(HA-NFS) Z12 i

« 12.2 DFHERE: 2 TMD T
=GN

— ACFS ZHANFS TH| 9 4[FEIZ. SMB (Server Message Block)

D247 Y R—

— NFS V4 Locking #¢ge+ 5 7R—

DY R—k)

ORACLE

a] BETE NFSDWindows % ity
DI)E—F-T7OtR

Grid Infrastracture MDA RE L EHE

Y4+ — L THANFS F

FEFEDT IV I —LDH
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ACFSETHEEE - B2 D E MM L£- ACFS compression

* ACFS LD 774 LI T BIEMEA T avDEA
— 1720 R TIEHa
c WRELDBIFTAILEAT
—BEDI7AIL.DBT—RI7AIL. RMANI7AIL. T—HA4T A% data pump FZ7AIL
— DBREAEDI7AILIL 11.2.04 LLEARR
« IEXFEDITF7AILEAAT
— redo log 774 )L Flashback log, fl{Hl 771 JL
TSR ELIZRICEZTAENE=T7MILEiESNSD
— Oracle Grid Infrastructure 12c release 2 (12.2.0.1) TI& Linux,AIX TOH7R—
— TA4ARYT )L—T Dcompatible.advm (& 12.2 LL L Z$E5E
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IO

ACFSETHERE . REMSEMREL - ACFS T74JIL - RF L0 B EHIE
* (ACFS 12.1 FT)ACFST7AILLV AT L DY A XDYLERIZA > SA > TF
B CEITI NILE A EET=oT=

* 122 MG IXEBMENHE

—ACFS 774 I AT LIZH L. BENMHLESRTENEAINDS

— BENMLEERFD LIRY A X DIEELAIREL TS
T RRA M acfsmount/acfsl DI 7A IV AT LD BENHLIEZERTE . B A8GB, 1GB § D& 5¢

S acfsutil size -a 1G -x 8G /acfsmounts/acfsl

acfsutil size: ACFS-03642: BEIH A X ERBEREMNEEICEHFINELS:

S acfsutil info fs /acfsmounts/acfsl/

EE)J*:“»(Z?“EO)i 4 1073741824 ( 1.00 GB)
BEYAXZLEEDRK{E: 8589934592 ( 8.00 GB)

ORACLE
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ACFSETHEBE - ACFs 754

c 2S5 A TACFS LD I77A4ILDT 77545 B EHIIZbackground TE s
—OLTP J—-20—K® DB 774 )L& Snapshot METFT BIRIBLE TIETST AN

S K
* ANVETFETRRET 0 EHAHE

=1

S acfsutil defrag dir /acfsmounts/acfsl/

defragmenting file /acfsmounts/acfsl//aaa ...
defragmenting file /acfsmounts/acfsl//Dump.log ...
defragmenting file /acfsmounts/acfsl//demo.pdf ...

ORACLE
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ACFSERHEBE _ )sor—<> k&

* ACFS AT —AR -7 HtS5L—3y
~ AT —EADEREZFHELT, SSD HEDFERET  RAVRLEIRE ATREIZAY .,
ACFS AR T —BZADTIVAR/INITF—IUADNRET HNENHFTES

~SSDIZE DBBRIETARIDDIERLI=TARI 7 )L—T LD volume 7 75
L—%-R)2—LELT, mkfs BFIZHEET S

* ACFS M4KB 292 —D Y R—Fk
— ZMNET: ASM DAH4KB O3 —IZxt I
—ACFS 774 LY AT LIZT 4KB 293 —D %t it
— 74V AT LVEREE 238 5E (acfsformat, mkfs)

ORACLE
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ACFSFTHERE - Z D ih D FHkAE

» ACFS RS H4HE
—ACFS AT =3B LUV IT7MILDARBEEFIVIE LU LAR—RAA[EEIZ
—acfsutil scrub AYUKNICTEEITE

# acfsutil scrub /acfsmounts/acfsl/

Metadata Statistics:
# Directories Cached, not scrubbed 8
# Directories Consistent 2
# Directories Inconsistent 0
# Directories Unable to be processed 0
# Files Cached, not scrubbed 6
# Files Consistent 0
# Files Inconsistent 0
# Files Unable to be processed 0

User Data Statistics:
# Files Consistent 6
# Files Inconsistent 0
# Files Unable to be processed 0
# Bytes Consistent 7644470103
# Bytes Inconsistent 0
# Bytes Unable to be processed 0

ORACLE

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 143




RAC Stack 12.2 ¥t ge - #E8EL 5k
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L o IEHN TET-RACD Tz KV HkHRAIH A~
: =
RAC 12. 2715 RE  RIEME A A e A ETEMMN - W AR ESH BT

s EHIL—LT—VRBICISHBENIMEPIXFDHEIR
o [EEICxL TEEA RS AR X IGFFE 248 /ME

Gl / RAC B (AHF)

N — e BT BISRAY—ERFEHLYY—AD R LR L
ofiel o F—EREEEBEENEHNSNSETEE—TILLIR MR
R e Private Cloud ZE# L= &GV — R - EEZ X
ASM #fitcHe o« PRI D7 4 LI R U CACFS TR B h - M BE RIS
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RAC Stack 12.2 ¥t EE - #2 8EHL AR
DL
* RAC

Real Application Clusters Administration and Deployment Guide
Clusterware Administration and Deployment Guide

e Autonomous Health Framework
Autonomous Health Framework User's Guide

* Domain Service Clusters
Clusterware Administration and Deployment Guide

* ASM/ACFS
Automatic Storage Management Administrator's Guide

ORACLE
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Agenda

B) Appendix

ORACLE

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 146



Appendix:

DB12.2 New Feature Guide A7) i 2
Application Continuity for OCI Applications |

XA Data Source Support with Application Continuity Bl S AEHEHHY

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Oracle Grid Infrastructure Installation Using Zip Images | Insatllation AEMEREDY
Flex Disk Group Quota Management ASM AEMEEDY
Prioritized Rebalancing ASM ... iHexDiskgroup#TtHE -File LyhTEEN T
Extended Oracle RAC Configuration Support 1 RAC ERMRACHD HA—F
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Appendix:

DB12.2 New Feature Guide HhT73l) 5 2

O SO O Domain Service Clusters AR&EMEE#MHY
Cluster Resource Activity Llog o __GrindInfrastructure  IREME@EDY
Cluster Verification Utility - Second Generation Command Line Output Grind Infrastructure R ERE&HEHY
Inter-Cluster Startup and Check Dependencies Enhancement  GrindInfrastructure A ERT@EHY
Switch Service Enhancement o GrindInfrastructure | Service IVEADRE
VM Manager AgentforGl e {Grind Infrastructure Gl X% OVM Manager Agent
Shared Grid Naming Service High Availability ~ iDomainService Clusters ARZMFEHHY
Oracle Clusterware Resource Growps __~~ _GrindInfrastructure i Cluster User Resource (DGroupft,
Reasoned What-If Command Evaluation (Why-If) ~ GrindInfrastructure  AZEMEEEHY
Server Weight-Based Node Evicton . .GI/RAC AEMEHEDY
Load-Aware Resource Placement Grind Infrastructure  Policy-Based Management #i#4HE
Oracle Clusterware Application Clusters Grind Infrastructure . Application F® Clusterware
Oracle Grid Infrastructure Installation Support for Application Cluster Installation Type  Grind Infrastructure | Application Fi® Clusterware EI&
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Appendix:

DB12.2 New Feature Guide HhT73l) 5 2

Oracle ACFS Snapshot Enhancements | ACFSSnapshot k& |
Oracle ACFS System Defragger ACFS T2 1M
AK Sectors and Metadata Enhancements for OracleACFS ACFSDAKE AR —URIE
Oracle ACFS Metadata Collection Enhancements | ACFSEitigts
Oracle ACFS Plug-ins for File Content ACFS Plug-in(API) DHEREIRAR |
Oracle ACFS Loopback Device ACFS V=T 1INy I TINZADF G |
Oracle ACFS API Access for Snapshots, File Tags, Plug-in Metrics ASM / ACFS ACFS API DISREDRSR |
Oracle ADVM Volume Cloning ADVMCloning
Oracle ACFS Compression Enhancements ACFS [EfERE ]
Oracle Snapshot Based Replication Enhancements ACFSLI 7T —Lav DR |
Oracle ACFS Auto-Resize Enhancements ] ACFS BRIV AX
Oracle ACFS Sparse Files Enhancements | ACFS Sparse FileDi&E |
Oracle ACFS Metadata Acceleration e ACPSEELME
Highly Available NAS Enhancements Grind Infrastructure  NASOSATHMERE
Support for IPv6 Based IP Addresses for the Oracle Cluster Interconnect Grind Infrastructure _interConnect®IPvexiit
RACReader Nodes e RAC o RBMEE®Y
Service-oriented Buffer Cache Access iGl / RAC (Singletom) Servicel Zft D <{data Mbuffering thE

ORACLE

Copyright © 2016, Oracle and/or its affiliates. All rights reserved. | 149



Safe Harbor Statement

The preceding 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, and timing of any features or
functionality described for Oracle’s products remains at the sole discretion of Oracle.
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