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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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Program Agenda

E» Introducing Applied Machine Learning for Operations
E» Applied Machine Learning for Real-time Prevention
E) Applied Machine Learning for Rapid Recovery

E» ODA Management Appliance Profile

IB) For Further Information / Q & A
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Program Agenda with Highlight

E» Introducing Applied Machine Learning for Diagnostics
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Why Applied Machine Learning?

* Brings an application’s perspective versus a platform toolkit viewpoint
* Brings data science, algorithms, and domain expertise together

* Packages machine learning into usable, real-world operational algorithms
and models that are applied at runtime

* Produces results and recommendations easily understood and trusted by
non-data scientist/analyst end-users
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Applied Machine Learning for Diagnostics
* Generic ML-extracted Data Clusters o

are insufficient for diagnostics Feedbacl | S N

* Operational data correlation does
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* Algorithms selected and models
built require domain expertise
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Applied ML in Oracle Autonomous Health Framework

Real-time Prevention Rapid Recovery
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Program Agenda

E» Applied Machine Learning for Real-time Prevention
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Applied Machine Learning — Cluster Health Advisor (CHA)

* Monitors in real-time Oracle database* systems and their hosts
* Detects early impending as well as ongoing system faults
* Diagnoses and identifies the most likely root causes

* Provides targeted actions for prevention or escalation of DB/server
problems

* Generates relevant alerts and notifications for rapid response

* Released in 12.2 and currently under test by major RAC customers for
production

ORACLE

* Currently RAC/R1N Databases only
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Cluster Health Advisor - Scope of Problem Detection
Best Effort Immediate Guided Diagnosis

* Over 30 node and database problems have been modeled
* Over 150 OS and DB metric predictors identified
* Problem network model created based upon its signature

* Problem Detection in 12.2.0.1 includes
— Interconnect, Global Cache and Cluster Problems
— Host CPU and Memory , PGA Memory stress
— 10 and Storage Performance issues
— Reconfiguration and Recovery issues
— Workload and Session abnormal variations

ORACLE
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Cluster Health Advisor (CHA) Architecture Overview

* cha — Cluster node resource

* Single Java oracle.cha.server.CHADDriver daemon |

per node G—IM
* Reads Cluster Health Monitor data directly from | N\
memory Node Database
_ Health Health
* Reads DB ASH data from SMR w/o DB connection Prognostics' | Prognostics
* Uses OS and DB models and data to perform \_ X CHADDriver [ )

prognostics

Stores analysis and evidence in the Gl
Management Repository

* Sends alerts to EMCC Incident Manager per target

ORACLE
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Applied Machine Learning — Cluster Health Advisor

Discovers Potential Cluster & DB Problems

* Actual Internal and External customer
data drives model development

Feedback el

* Applied purpose-built Applied ML for
knowledge extraction

* Expert Dev team scrubs data

* Generates Bayesian Network-based
diagnostic root-cause models

(< °
Knowledge
Extraction

* Uses BN-based run-time models to CHA
EXDart Runtime

perform real-time prognostics Supervision Model

L
ORACLE

Scrub Data
HEN

Copyright © 2017, Oracle and/or its affiliates. All rights reserved. | 14



Cluster Health Advisor

Data Sources and Data Points

A CHA Data Point contains > 150 signals (statistics and events) from multiple sources

0S, ASM, Network 5 | <

Network
% util

Network_ Log
Packets |file
sync

Dropped

15:16:00 0.90 4100 13% 0

I2ms 600us O 0

DB ( ASH, AWR session, system and PDB statistics )

GC CR
request

GC current |GC current
request block 2-way

Log file
parallel
write

GC current |Enq: CF
block busy |-

300 us 1.5 ms 0

Statistics are collected at a 1 second internal sampling rate , synchronized,
smoothed and aggregated to a Data Point every 5 seconds
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Models Capture all Normal Operating Modes

Models Capture the Dynamic Behavior of all Normal Operation

40000 -

35000 A

30000 A

25000 A

20000 A

15000 A

10000 A

5000 -

4100

4400

4024

10:00

2:00

6:00

I0OPS
B user commits (/sec)
B |og file parallel write (usec)

W |og file sync (usec)

In-Memory Reference Matrix

(Part of “Normality” Model)

I0PS #### | 2500 | 4900 | 800 | ####
User Commits #i## (10000 21000 | 4400 | #HuH#
Log File Parallel | yuyuy | 2350 | 4100 | 22050 | #uss
Write

Log File Sync pap# | 5100 | 9025 | 4024 | s

A model captures the normal load phases and their statistics over time , and thus the
characteristics for all load intensities and profiles . During monitoring , any data point similar to one of the vectors
is NORMAL. One could say that the model REMEMBERS the normal operational dynamics over time

ORACLE
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Cluster Health Advisor
CHA Model: Find Similarity with Normal Values

In-Memory Reference Matrix

(Part of “Normality” Model)

10PS #a# | 2500 | 4900 | 800 | ###
User Commits HH#H#H# | 10000( 21000 | 4400 | Hiti#
Log File Parallel | yuuy | 2350 | 4100 | 22050 | ####
Write

Log File Sync sas# | 5100 | 9025 | 4024 | #uss

Observed values
(Part of a Data Point)

10500

20000

4050

10250

AESVEIR'EIES
(Part of a Data Point)

Observed -

Predicted =

CHA estimator/predictor (ESEE): “based on my normality model, the value of IOPS should be in the
vicinity of ~ 4900, but it is reported as 10500, this is causing a residual of ~ 5600 in magnitude”,

CHA fault detector: “such high magnitude of residuals should be tracked carefully! I’ll keep an eye
on the incoming sequence of this signal IOPS and if it remains deviant I’ll generate a fault on it”.

ORACLE
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Cluster Health Advisor

Inline and Immediate Fault Detection and Diagnostic Inference
Input : Data Point at Time t

Time Network | Network_| Log Log file GC CR | GCcurrent| GCcurrent |[GCcurrent|Enqg: CF
i file parallel request request block 2-way | block busy -
sync write conten
tion

15:16:00 0.9 4100 88% 105 2ms 600us 504 ms 513 ms 2 ms 5.9 ms 0

Fault Detection and Classification

OK OK HIGH HIGH OK OK HIGH HIGH HIGH HIGH OK

15:16:00 1 ) 3 3 a a

Diagnostic Inference

Symptoms Root Cause
Network Bandwidth Utilization (Target of Corrective Action)

Network Packet Loss
Global Cache Requests Incomplete
Global Cache Message Latency

ORACLE

Diagnostic

15:16:00 Inference Network Bandwidth Utilization

Engine
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ORACLE Enterprise Manager Cloud Control 13c

4 rwsbi0508-mb2 6

0 Ciuster v Administration v

4 Summary 0]

Status fup
Cluster Name rwsbi0508-mb2

Hosts Status "‘2

Clusterware
Status LE:

Cluster Mode Flex Cluster

Reconfiguration

Activities | 2PPened

4 Configuration Changes 0

Configuration Changes 11

4 Patch Recommendations o3

View by @ Classification () Target Type

Patch recommendations are not available.

A\ My Oracle Support refresh job has not run successfully in 72 hours.

Patch Recommendations information may be stale or
unavailable.Either set the preferred My Oracle Support credentials in
online mode or manually upload the metadata required in offline mode
to submit a *Refresh From My Oracle Support' job.

No recommendations to report Learn More

4 Job Activity o2

Summary of jobs whose start date is within the last 7 days.

Show LatestRun % »
» © show Jobs

@ Enterprise ¥ Targets ¥

A Clusterware

W Favorites ¥ @ History ¥ Q- Setup ¥

o, A

SYSMAN v mun

E rwsbi05.us.oracle.com

[F1 | Page Refreshed Sep 29, 2017 7:06:56 PM GMT 4.)

View Clusterware ¥+ View Hub %
View v m | Detach
Incidents .
Name Status . I Host
A o ° |b Score(%)
has_rwsbi05.us.oracle.com f 0 0 0 0 rwsbi05.us.oracle.com
has_rwsbi06.us.oracle.com 4+ 0 0 0 0 rwsbi06.us.oracle.com
4 Incidents
View v  Target Local target and Related targets 4 Category Al s+ @0 Qo Le ™o
Es
Summary Tar Se' Ste Lot Type
ASM Cluster-wide Disk Utilization on Host rwsbi06 Database/Cluster rwsbi0508-mb2 Instance . The Cluster... - Incident
DB Log File 10 Performance on Host rwsbiO6 Database/Cluster proddb Instance proddb1. The Clustei ggikal. .. - Incident
DB Log File 10 Performance on Host rwsbi05 Database/Cluster proddb Instance proddb2. The Cluster Heal... - Incident
DB Log File 10 Performance on Host rwsbi06 Database/Cluster hcmdb Instance hcmdb1. The Cluster Healt... - Incident
DB Log File 10 Performance on Host rwsbi05 Database/Cluster hcmdb Instance hcmdb2. The Cluster Healt... - Incident

Columns Hidden 14

4 Cluster Managed Resources

View Cluster Databases

a»

View v iz | Detach

Inridante

24
24
Time Since Last
Update
0 days 0 hours
0 days 0 hours
0 days 0 hours
0 days 0 hours
0 days 0 hours
Updated in the last 31
days
24




ORACLE Enterprise Manager Cloud Control 13c

4 rwsbi0508-mb2 ©

0 Ciuster v Administration w

4 Summary £0

status Pup
Cluster Name rwsbi0508-mb2

Hosts Status 2

Clusterware
Status Ly

Cluster Mode Flex Cluster

Reconfiguration

Activities | 2PPened

4 Configuration Changes 03

Configuration Changes 11

4 Patch Recommendations 03
View by @ Classification (") Target Type

Patch recommendations are not available.

A\ My Oracle Support refresh job has not run successfully in 72 hours.

Patch Recommendations information may be stale or
unavailable.Either set the preferred My Oracle Support credentials in
online mode or manually upload the metadata required in offline mode
to submit a ‘Refresh From My Oracle Support' job.

No recommendations to report Learn More

4 Job Activity 10
Summary of jobs whose start date is within the last 7 days.
Show LatestRun % »

[ - P,

... Enterprise ¥ Targets ¥ * Favorites ¥ @ History ¥ Q Setup ¥

A Clusterware
View Clusterware § View Hub %
View v = Detach

Incidents

O, A sveswanvy -

E rwsbi05.us.oracle.com

IF1 | Page Refreshed Sep 29, 2017 7:06:56 PM GMT 4.)

Compliance
Name Status 0 e |" Score(%) Host
has_rwsbi05.us.oracle.com * 0 0 6 o0 rwsbi05.us.oracle.com
has_rwsbi06.us.oracle.com 4+ 0 0 0 o0 rwsbi06.us.oracle.com
4 Incidents
View v  Target Local target and Related targets % Category Al . @0 Qo s ™o
Es
Summary Tar Se' Stz Lot Type

ASM Cluster-wide Disk Utilization on Host rwsbi06 Database/Cluster rwsbi0508-mb2 Instance . The Cluster

DB Log File 10 Performance on Host rwsbi06 Database/Cluster proddb Instance proddb1. The Cluster Heal...

DB Log File |0 Performance on Host rwsbi05 Data DB Log File 10 Performance on Host rwsbi06 ir Heal...

Database/Cluster proddb Instance proddbl. The

DB Log File 10 Performance on Host rwsbi06 Data Cluster Health Advisory (CHA) detected that the f Healt...

writes to the redo logs slowed down because the

DB Log File 10 Performance on Host rwsbi05 Data data disk group 10 rate has increased. Separate [ Healt...

' the redo logs from the other database files. Move |
Columns Hidden 14 the redo logs to faster disks or Solid State

. Devices. Check logs and ASM statistics for signs |

. of device errors and differences in performance

between the redo logs, and replace the
4 Cluster Managed Resources malfunctioning disks.

View Cluster Databases

ar

View v im! Detach

Nnean W72/nmlf:rn:lrh|ctnr—hnmn-flnv7Adf-Dann-Id:.’lﬂﬁ.fnrnn':mchinﬁhﬂ-mh?&lunn:rhm'ar.ﬂ nn thie nane in a neaw tah

a - Incident
b - Incident
- Incident
- Incident
- Incident

0]

£

Time Since Last
Update

0 days 0 hours
0 days 0 hours
0 days 0 hours
0 days 0 hours

0 days 0 hours

Updated in the last 31
days



ORACLE Enterprise Manager Cloud Control 13¢c

4 rwsbi0508-mb2 ©

0 Cluster v Administration v

4 Summary 03

status fup
Cluster Name rwsbi0508-mb2

Hosts Status fz

Clusterware
Status 1‘2

Cluster Mode Flex Cluster

Reconfiguration

Activities | 1aPpened

4 Configuration Changes 03

Configuration Changes 11

4 Patch Recommendations 03
View by @ Classification () Target Type

Patch recommendations are not available.

A\ My Oracle Support refresh job has not run successfully in 72 hours.

Patch Recommendations information may be stale or
unavailable.Either set the preferred My Oracle Support credentials in
online mode or manually upload the metadata required in offline mode
to submit a ‘Refresh From My Oracle Support' job.

No recommendations to report Learn More

4 Job Activity 03
Summary of jobs whose start date is within the last 7 days.
Show LatestRun % »
[ - V.

View Cluster Databases

@l Enterprise ¥ Targets v iy Favorites v C'-) History ¥ Q Setup ¥

O\ ; SYSMAN v ==

E rwsbi05.us.oracle.com

ﬂ Page Refreshed Sep 29, 2017 7:06:56 PM GMT ‘t)

A Clusterware

View Clusterware ¥ View Hub %

View v = Detach

Incidents .
Compliance
Name Status Host
A o e |l> Score(%)
has_rwsbi05.us.oracle.com 4+ 0 0 0 0 rwsbi05.us.oracle.com
has_rwsbi06.us.oracle.com * 0 c o0 © rwsbi06.us.oracle.com
4 Incidents
View v  Target Local target and Related targets 4 Category Al s+ @0 Qo Ls ™o
Esi
Summary Tar Se' Ste Let Type
ASM Cluster-wide Disk Utilization on Host rwsbi06 Database/Cluster rwsbi0508-mb2 Instance . The Clust(ﬁ /.. - Incident
DB Log File |10 Performance on Host rwsbi06 Database/Cluster proddb Instance prmirdht Tha Cliatar Haal B A - Incident
) ASM Cluster-wide Disk Utilization on Host |
DB Log File 10 Performance on Host rwsbi05 Database/Cluster proddb Instance pr. rwsbi0O6 Database/Cluster rwsbi0508-mb2 ‘ident

) Instance . The Cluster Health Advisor (CHA) !‘
DB Log File |0 Performance on Host rwsbi06 Database/Cluster hcmdb Instance hc' detected slower than expected disk performance ‘ident
because the high disk I/O demand from the other’
DB Log File 10 Performance on Host rwsbi05 Database/Cluster hcmdb Instance hc servers increased the utilization of the shared  ident
| disks. Review the CHA findings and corrective

Columns Hidden 14 actions from the other servers and database

instances in the cluster for 10 issues. Add disks
to the database disk groups.

4 Cluster Managed Resources

ar

View v im! Detach

Open #https://den01nrp.us.oracle.com:4473/em/faces/cluster-home-flex?Adf-Page-ld=36&target=rwsbi0508-mb2&type=cluster# on this page in a new tab

Tt

0

Time Since Last
Update

0 days 0 hours
0 days 0 hours
0 days 0 hours
0 days 0 hours

0 days 0 hours

Updated in the last 31
days



ORACLE’ Enterprise Manager Cloud Control 13c @ Enterprise ¥ Targets ¥ * Favorites ¥ @ History ¥ a Setup ¥ O\ ; SYSMAN v .-

Incident Manager Page Refreshed Sep 29, 2017 12:08:13 PM PDT 4.)
Incident Manager > Incident Details

/. ASM Cluster-wide Disk Utilization on Host rwsbi06 Database/Cluster rwsbi0508-mb2 Instance . The Cluster Health Advisor (CHA) detected slower tl... & Openinnew tab
Unassigned, Not acknowledged

General Events Notifications My Oracle Support Knowledge All Updates Related Events  Related Metrics

4 Incident Details 4 Tracking + Acknowledge E= Add Comment ... [5 Manage ... More v
7
e Escalated No Owner -
Alert Level
Metric eve Priority None Acknowledged No
Metric Group CHA Alerts Status New
Key CHA_INCIDENT_STATE_CHANGE_CLUSTERWARE rwsbi0508-mb2__CHA ... Last Incident created by rule (Name = Incident management rule set for all targets, Create incident for critical metric

Comment alerts [System generated rule]).: on Sep 29, 2017 7:06:45 PM GMT
Target rwsbi0508-mb2 (Cluster) €

(MThis incident will be automatically cleared when the underlying issue is resolved.

Incident Py
Created Sep 29, 2017 7:06:45 PM GMT
Last Updated Sep 29, 2017 7:06:45 PM GMT 4 Guided Resolution
ASM Cluster-wide Disk Utilization on Host rwsbi06 Database/Cluster rwsbi0508-mb2 Instance . Diagnostics Actions Corrective Actions €)
The Cluster Health Advisor (CHA) detected slower than expected disk performance because the Problem Analysis Edit Thresholds No corrective action defined.
Summary high disk IO demand from the other servers increased the utilization of the shared disks. Review View Metric Help Add corrective action

the CHA findings and corrective actions from the other servers and database instances in the
cluster for |0 issues. Add disks to the database disk groups.

Internal Event

cha_alerts:cha_alert_level
Name

Event Type Metric Alert

Category Unclassified
Show internal values for attributes ...

4 Metric Data
Critical Threshold Not Applicable
Warning Threshold Not Applicable
Number of Occurrences 0

Last Known Value Ciritical



OIRACLE  Enterprise Manager Cloud Control 13c ... Enterprise ¥ Targets ¥ * Favorites ¥ @ History ¥ a- Setup ¥ O\ ‘ SYSMAN v ---

Incident Manager Page Refreshed Sep 29, 2017 12:08:13 PM PDT 4.)
Incident Manager > Incident Details

/. /ASM Cluster-wide Disk Utilization on Host rwsbi06 Database/Cluster rwsbi0508-mb2 Instance . The Cluster Health Advisor (CHA) detected slower tl... & Open innew tab
Unassigned, Not acknowledged

General Events Notifications My Oracle Support Knowledge All Updates Related Events  Related Metrics

4 Incident Details 4 Tracking +/ Acknowledge B Add Comment ... [5* Manage ... More v
766
D Escalated No Owner -
Misirio #dert Lovel Priority None Acknowledged No
Metric Group CHA Alerts Status New
Key CHA_INCIDENT_STATE_CHANGE_CLUSTERWARE_rwsbi0508-mb2__CHA ... Last Incident created by rule (Name = Incident management rule set for all targets, Create incident for critical metric

T 5i0508-mb2 (Clusten) o Comment alerts [System generated rule]).: on Sep 29, 2017 7:06:45 PM GMT
arget rwsbi -m
(#This incident will be automatically cleared when the underlying issue is resolved.

Incident e
Created Sep 29, 2017 7:06:45 PM GMT
Last Updated Sep 29, 2017 7:06:45 PM GMT 4 Guided Resolution
ASM Cluster-wide Disk Utilization on Host rwsbi06 Database/Cluster rwsbi0508-mb2 Instance . Diagnostics Actions Corrective Actions o
The Cluster Health Advisor (CHA) detected slower than expected disk performance because the Problem Analysis Edit Thresholds No corrective action defined.
Summary high disk I/O demand from the other servers increased the utilization of the shared disks. Review View Metric Help Add corrective action

the CHA findings and corrective actions from the other servers and database instances in the
cluster for IO issues. Add disks to the database disk groups.

A Cluster Health Advisor
iaternal Bvant cha_alerts:cha_alert_level

Name Problem The degradation is caused by a higher than expected utilization of shared storage devices for this
) database. No evidence of significant increase in I/O demand on the local node.
Event Type Metric Alert Confidence 95.17%
Category Unclassified Action Validate whether there is increase in I/O demand on other nodes than the local and find I/0 intensive SQL .

, i Add more disks to disk group or move database to faster disks.
Show internal values for attributes ... —
proddb_1 | History Key

_ _ B Critical

Warning
M Clear
4 Metric Data L No Data
2:28 6 9 12 AM 3 6 9 12 PM
Sep 12, 2016 13

Critical Threshold Not Applicable 7 7
. proddb.2 [Hsy | key
Warning Threshold Not Applicable
| B Critcal

Warni
Number of Occurrences 0 O Clearng
L No Data
- 2:28 6 9 12 AM 3 6 a 12 PM
Last Known Value Critical Sep 12, 2016 13




Oracle Cluster Health Advisor (CHA)

Standalone Data Exploration Tool

e Standalone Java GUI Client
* Must be run on local cluster node

* Can be run against live GIMR or MDB
(dump) file

chactl export repository -format
mdb -start '2017-05-01 00:00:00'
-end '2017-05-10 00:00:00'"

* Used internally for development

* Will be available and maintained on
Oracle Technology Network

ORACLE

ICHA (on SVRO1) v0.57.6, Data V0.17 - OTN Version (on SVR01)

OurCloud Sep-16 22:20:00
?
¢ Hosts
e '11:06:00' ! '13:06:00' ! '15:05:00' ! '17:05:00' ! I19:01):00I ! 121:0,):00' !
svr02 -
- Cluster mycluster, Hosts:3, DB's:4
R Cluster Detail
o devdb Cluster ‘mycluster’ Sep-16 21:20:25
o prod Cluster ‘mycluster’
o testdb
o webdb
21:30 21:40 21:50 22:00 22:10 22:
Hosts
Databases
Copyright © 2017, Oracle and/or its affiliates. All rights reserved. | 24



OurCloud

¢ [ mycluster

? Hosts
svrol

svr02
svr03
¢ Databases
o devdb

o prod
o testdb
o webdb

iICHA (on SVRO1l) Vv0.57.6, Data V0.1l7 - OTN Version (on SVRO01)

Sep-16 22:20:00

11:00:00 13:00:00 15:00:00 17:00:00 19:00:00 21:00:00
Cluster mycluster, Hosts:3, DB’s:4

1 Cluster Detail

Cluster ‘mycluster’ Sep-16 21:20:25

ICluster ‘mycluster’

25



CHA (on SVRO1l) Vv0.57.6, Data V0.1l7 - OTN Version (on SVRO01l)

OurCloud
9 mycluster

? Hosts
svrOl
svr02
svr03
¢ Databases
o devdb
?
prod_31
prod_2
o= testdb
? webdb
webdb_1
webdb_2

Sep-16 22:29:00

III]IIIII]IIIII'IIIII
12:00:00 14:00:00 16:00:00 18:00:00 20:00:00 22:00:00
Database prod, Instances: 2
| Database

DB prod in mycluster Sep-16 22:16:35

IDB prod in mycluster

21:40 21:50 22:00 22:10 22:20
Instance 'prod_1'

Instance 'prod_2'




OurCloud
¢ mycluster
¢ Hosts
svrOl
svr02
svr03
¢ Databases
o devdb
¢ prod
prod_1
prod_2
o= testdb
o wehdb

CHA (on SVRO1l) Vv0.57.6, Data V0.1l7 - OTN Version (on SVRO01l)

Sep-16 22:23:00

R e B e e e e e e e e e e e e B R B B e e e B e e e e
_ 12:00:00 14:00:00 16:00:00 18:00:00 20:00:00 22:00:00
Instance prod_1
| Instance Detail
: Alarm at Sep-16 22:01:20

21:30 21:40 21:50 22:00 22:10 22:20

[

¥V | Instance prod_1

1'&CHA detected that the redo l1og writes are slower than expected.




CHA (on SVRO1l) Vv0.57.6, Data V0.1l7 - OTN Version (on SVRO01l)

OurCloud
o mycluster

¢ Hosts
svrOl
svr02
svro03
¢ Databases
o= devdb
¢ prod
prod_1
prod_2
o= testdb
o webdb

Show ALL HIGH probes of Instance prod_1

Sep-16 22:25:00

12:00:00 14:00:00 16:00:00 18:00:00 20:00:00 22:00:00

| Instance Detail " Host

Alarm at Sep-16 22:01:20

3

21:30 21:40 21:50 22:00 22:10 22:20

l‘lvllnstance prod_1: show 1 of 1 probes [1..1] l

%/ 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 down
because the data disk group I0 rate has increased.

Corrective Action:

Separate the redo logs from the other database files. Move the redo logs to faster

disks or Solid State Devices. Check logs and ASM statistics for signs of device errors

and differences 1in performance between the redo logs, and replace the malfunctioning
disks.

Log file parallel write®: 23.543 ms, expected: 11.123 ms
Sep-16 22:01:20




CHA (on SVRO1l) Vv0.57.6, Data V0.1l7 - OTN Version (on SVRO01l)

OurCloud ; Sep-16 22:22:00
¢ mycluster ;
? Hosts :
SVI"O]. :|IIIII|II|II|IIIII|IIIII|IIIII|IIIII|II|II|II|II|II|II|IIIII|IIII|IIIII
12:00:00 14:00:00 16:00:00 18:00:00 20:00:00 22:00:00
svr02 :
03 ‘Instance prod_1
svr i
o- Databases || Instance Detail
o devdb : Alarm at Sep-16 22:01:55
¢ prod :
prod_2 :
> testdb : 21:30 21:40 21:50 22:00 22:10 22:20
o webdb | & |V | Instance prod_1

IJ‘EEi detected that the Database Writer processes (DBW) are waiting
Tonge¥® than expected for checkpoints to complete. This can result 1in
performance degradation during log switches and can also affect
instance recovery times.

2: CHA detected that the redo log writes are slower than expected.




{ OurCloud
! mycluster

I ¢ Hosts
svrOl
svr02
svr03

¢ Databases

o devdb

¢ prod
prod_1
prod_2

o= Lestdb

1 o webdb

CHA (on SVRO1l) Vv0.57.6, Data V0.1l7 - OTN Version (on SVRO01l)

Sep-16 22:24:00

'l Xt ¥ yrr rryTT LA | " el ¥ | L rryTy

12:00:00 14:00:00 16:00:00
Instance prod_1

Instance Detall  [IEH

21:30 21:40 21:50 22:00 22:10

22:20
A YV Instance prod_1

V' 1: CHA detected that the Database Writer processes (DB¥) 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 longer 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 is
functioning properly.

[>2: CHA detected that the redo 1og writes are slower than expected.

*

Db file parallel write®: 71.215 ms, expected: 11.00 ms

ﬂ

Log file parallel write®: 17.295 mns, expected: 16.647 ms
aep 16 22:01:50

18:00:00  20:00:00 = 22:00:00
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CHA (on SVRO1l) Vv0.57.6, Data V0.1l7 - OTN Version (on SVR01l)

OurCloud : Sep-16 22:25:00
¢ mycluster 5
? Hosts :
svr01 |II|II|IIIII|IIIII|IIIII|IIIII|IIIII|IIIII|IIIII|IIIII|IIIII|IIIII|IIIII
5 12:00:00 14:00:00 16:00:00 18:00:00 20:00:00 22:00:00
svrgz ‘Instance prod_1
svr - ,
9 Data\llsases || Instance Detail
o devdb : Alarm at Sep-16 22:02:05
¢ prod '
prod_1
prod_2
o testdb : 21:30 21:40 21:50 22:00 22:10 22:20
o webdb | & |V | Instance prod_1

N

1% 1: CHA detected that the Database Writer processes (DBW) are waiting
| 1longer 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 longer 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 Soldid State Devices. If the
storage subsystem supports a storage write back cache, check that the storage cache is
functioning properly.

2: CHA detected that the redo log writes are slower than expected.

E‘ﬂCHA detected that the ASM disk service time is higher than
| "exfected.




CHA (on SVRO1l) Vv0.57.6, Data V0.1l7 - OTN Version (on SVRO01l)

4 OurCloud : Sep-16 22:26:00
{9 mycluster :
| ¢ Hosts
svrol ':IIIII|IIIII|II|II|II|II|II|II|II|II|II|II|IIIII|IIlII|Il|II|IIIII|IIIII
. : 12:00:00 14:00:00 16:00:00 18:00:00 20:00:00 22:00:00
. Show ALL HIGH probes of Instance prod_1
svr03 gl =
¢ Databases | Instance Detail
o devdb : Alarm at Sep-16 22:02:05
¢ prod :
prod_1
prod_2
& testdb 21:30 21:40 21:50 22:00 22:10 22:20
o webdb 1A Instance prod_1: show 1 of 4 probes [1..1]

|>1: CHA detected that the Database Writer processes (DBW) are waiting

| Tlonger than expected for checkpoints to complete. This can result in

performance degradation during log switches and can also affect

instance recovery times.

| 2: CHA detected that the redo log writes are slower than expected.

% 3: CHA detected that the ASM disk service time 1is higher than

| expected.

Cause:

The Cluster Health Advisor (CHA) detected slower than expected disk performance because

] : tdl.lekh'igh disk I/0 demand from the other servers qincreased the utilization of the shared
T1S5KS.

‘| Corrective Action:

Review the CHA findings and corrective actions from the other servers and database
instances 1in the cluster for I0 issues. Add disks to the database disk groups.

s e IR —

Disk service time (ASM)*: 11.00 ms/I0, expected: 8.04 ms/IO0
Sep-16 22:02:05




CHA (on SVRO1) Vv0.57.6, Data V0.17 - OTN Version (on SVRO1l)

[

OurCloud

1% mycluster

¢ Hosts
svrol

svro2
svro3

¢ Databases
o-devdb
oprod
otestdb
owebdb

A S

Sep-16 22:21:00

| ILIL I LI NN NNLULIN LI LU LI LA NNLEL Y L NI UL BN NNLENLEN LN LA B LEL I LU (LNLEN B LN LN
12:00:00 14:00:00 16:00:00 18:00:00 20:00:00 22:00:00

Cluster mycluster, Hosts:3, DB’s:4
Hosts Sep-16 22:01:55

= =
=]
w
-+
w

21:30 21:40 21:50 22:00 22:10 22:20
Host ‘svrOl’

Host ‘svro02’

Host ‘svr03’




CHA (on SVRO1l) Vv0.57.6, Data V0.1l7 - OTN Version (on SVR01l)

{ OurCloud
1% mycluster

] ¢ Hosts
svrol

svr03
¢ Databases
o devdb
o prod
o= testdd
o wehdb

Sep-16 22:21:00

|IIIII|IIilllIllIl|IlilllllllllllilllllllI|IliII|Illlllllilllllllllllill
12:00:00 14:00:00 16:00:00 18:00:00 20:00:00 22:00:00

Host svr02

| Host Detail |[EEZTH

Alarm at Sep-16 22:01:55

21:30 21:40 21:50 22:00 22:10 22:20

A |V |Host rwshio?

R

v 1: CHA detected that the ASM disk service time is higher than
expected.

Cause:

The Cluster Health Advisor (CHA) detected slower than expected disk performance because

the high disk I/0 demand from the other servers increased the utilization of the shared
disks.

Corrective Action:

Review the CHA findings and corrective actions from the other servers and database
instances in the cluster for I0 qissues. Add disks to the database disk groups.




CHA (on RWSBIO06) V0.65, Data V0.17 -- OTN Version (on rwsbi06)

OurCloud
¢ rwshi0508-mbl
o Hosts
¢ Databases
9 prod
prodl
prod2

May-11 10:57:00

May-10 19:00 May-10 21:00 May-10 23:00 May-11 01:00 May-11 03:00 May-11 05:00 May-11 07:00 May-11 09:00

/Instance prod2 Probe Selection

: [/ Instance Detail i iﬁi

High probes at May-11 10:46:35

IlIlIlIIIIIllIIIIIIIIIIIII||IIIIIIII

09:40 09:50 10:00 10:10 10:20 10:30 10:40 10:50

|Instance prod2

Consistent gets®: 983599.81 gets/s, expected: 694050.56 gets/s

CPU utilization (total)*: 82.90 %, expected: 82.51 %

Execute count: 88759.40 executes/s, expected: 71916.57 executes/s
May-11 10:46:35




OurCloud
¢ t mycluster
o Hosts
¢ DatabasvrOl
9 prosvro02
svr03
prod2

May-10 19:00 May-10 21:00

CHA (on SVRO1l) Vv0.57.6, Data V0.1l7 - OTN Version (on SVRO01l)

May-10 23:00

May-11 01:00 May-11 03:00 May-11 05:00 May-11 07:00

May-11 09:00

May-11 10:57:00

Instance prod2, Expert mode.

Probe Selection

09:40 09:50

éInstance prod2

10:00

High probes at

May-11 10:46:50

" "
Ty r T T T Ty T rTrra

10:10 10:20 10:30 10:40

"
IIIIIIIIIII

10:50

vy T e s i e .,..,\ /J!“"‘!

i AL O S

Consistent gets¥: 957225.19 gets/s, expected:

&

CPU utilization (total)*: 79.30 %, e

684782.06 gets/s
ST e

xpected: 80.61 %

MWW?.MN

( i R WL‘V‘“V‘\ /M

Execute count*: 86683.80 executes/s, expected: 713

May-11 10:46:50

03.27 executes/s
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Oracle Cluster Health Advisor Coming Features

* Cross Cluster Problem Support
* |Inter-Instance Problem Detection

* |Inter-Database Problem Detection

* Portable HTML Report

* Consolidated diagnosis output

* Easy to send and review

ORACLE

2017-02-06 09:40:55.0 Database oltpacdb DB Multi Block

Read I/0 Performance (oltpacdb 1)
Top Instances/PDBs

Database
Database
Database
Database
Database
Database
Database
Database
Database
Database
Database
Database
Database

oltpacdb
oltpacdb
oltpacdb
oltpacdb
oltpacdb
oltpacdb
oltpacdb
oltpacdb
oltpacdb
oltpacdb
oltpbcdb
oltpccdb
oltpbcdb

by :
Host
Host
Host
Host
Host
Host
Host
Host
Host
Host
Host
Host
Host

[detected]

IOs per sec

slcac455
slcac455
slcac455
slcac455
slcac455
slcac455
slcac454
slcac454
slcac454
slcac454
slcac455
slcac455
slcac454

Copyright © 2017, Oracle and/or its affiliates. All rights reserved. |

Instance total 2228.80

PDB OLTPA 308.40
PDB OLTPAl 12.80
PDB OLTPAS5 11.60
PDB OLTPA4 7.60
PDB OLTPA2 4.00

Instance total 1136.20
PDB OLTPA 784.20

PDB OLTPA4 428.00
PDB OLTPA2 21.80
Instance total 0.20
Instance total 0.00
Instance total 0.00

37



Autonomously Preserves
Database Availability and
Performance

Oracle 12c Database Hang Manager D

ORACLE

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.
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Oracle 12c Hang Manager

Autonomously Preserves Database Availability and Performance

* Always on - Enabled by default

* Reliably detects database hangs and
deadlocks

* Autonomously resolves them

* Supports QoS Performance Classes, Ranks

and Policies to maintain SLAs

* Logs all detections and resolutions

(Normal/High) and trace file sizes

ORACLE

DIAO
* New SQL interface to configure sensitivity % k

Session
—

f

Hung?

QoS
Policy

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.
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Oracle Database Hang Manager — Applied Machine Learning

Discovers and Resolves Runtime Database Hangs

* Actual Internal and External customer

data drives model development —
p Feedback

* Purpose-built diagnostic technology > [ o

used for knowledge extraction

(< S

* Expert Dev team scrubs data

* Hang Heuristic Engine created and

deployed @Customer Knowledge
Extraction
* HM uses run-time engine to perform cum
real-time DB hang detection and St Engine
resolution Scrub Data T .
Engine. [aaiaies
11 1 1

ORACLE
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Oracle 12c 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:() 2015-10-13T16:47:59.541547+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/hm62/incident/incdir_5753/hm62_dia0_12656_i5753.trc

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: .../diaglrdbmslhmGlhmGlincident/i%ﬁm _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 wag Session victim identified & terminated |

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:

2015-10-13716:47:59.538673+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

2015-10-13716:48:04.222661+17:00

DIAO terminating blocker (ospid: 13031 sid: 40 ser#: 4%9) of hang with ID =1
requested by master DIAQ process on instance 1 - .
Hang Resolution Reason: Automatic hang resolutiol,.\dentified blocker session _ |
significant number of affected sessions.
by terminating session sid:40 with serial # 43179,;’\Qspid:13031)

] Blocker session terminated r

Copyright © 2017, Oracle and/or its affiliates. All rights reserved. | 41



Program Agenda

E) Applied Machine Learning for Rapid Recovery

ORACLE

Copyright © 2017, Oracle and/or its affiliates. All rights reserved. |
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Speeds Issue Diagnosis,
Triage and Resolution

Oracle 12c Trace File Analyzer

ORACLE

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.
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Challenges in Failure Recovery

* GBs of logs generated everyday

* Distributed across cluster nodes

* Diagnhosing an issue can be “a needle
in the haystack” problem

m =
* Manual issue diagnhosis can be
. . . o4 o5

tedious and time-consuming = “ —
|
* Any delay in issue diagnosis can |
adversely impact the business g

ORACLE
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Rapid Recovery with Trace File Analyzer (TFA)

* Autonomously collects data intelligently (Smart Collection)
— Autonomously and intelligently collects only relevant logs
— Reduces log files to small set of potential candidates

* Autonomously finds relevant information for issue at hand
— Anomaly Timeline Generation
— Identifies errors associated with the issue
— Generates list of potential problems across the system ordered by time

* Speeds issue diagnosis with Oracle Support Services (OSS) for unknown
Issues

ORACLE

Copyright © 2017, Oracle and/or its affiliates. All rights reserved. |
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Rapid Recovery with TFA

Smart Collection with TFA Collector

Always on

Collects comprehensive first failure
diagnostics on each node

Filters and packages relevant diagnostic data;

using Applied ML model

Oracle Trace File Analyzer

|
Oracle Grid Infrastructure
& Database(s)

o
o

=
—

Automatically notifies DBAs and Sys Admins

of errors

Optionally allows quick issue resolution with

Oracle Support

Transfers data to centralized storage for
detailed analysis with TFA Receiver

ORACLE

Copyright © 2017, Oracle and/or its affiliates. All rights reserved.

D

6 Collect & :
diagnostics )

y
IﬁNot_\ify

\ Admin bx email J

Automatically
detect event

package
relevant

relevant DBA

DBA(s) / Sys Admin(s)

——

Upload
collection to
Oracle Support
for further hel

and or Sys

- TFA
“1 Receiver

COMING
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Trace File Analyzer — Applied Machine Learning

Speeds Issue Diagnosis, Triage and Resolution

* ML-based Knowledge Extraction of Logs, ETE
SRs and Bugs E

]
RN <

nRmEs TFA Receiver

* Expert training refines data training set

* Knowledge is embedded into the run-time

TFA Dev Team
model T oevTem
. ((. w TFA Collector
. . . » [ |
* Model is shipped in TFA Collector to work N
. . Extraction m i H N
with the live logs on the Cluster . TFA
. - . Expert Runtime
* Log anomaly detection is performed with Supervision Model
. [ |
TFA Receiver Rl Model
| | Generation ol il
* No model training required by user EEEES

* Model is updated regularly

ORACLE
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Oracle TFA in Cluster Domain Design Overview

User/Daemon initiated = = »
TFA initiated
TFA metadata €«————> @

ORACLE

RN

Node 1 File
Metadata

CoIIectlo@\
\

Repository

Oracle Cluster Domain

Services
Cluster

Node N Eile
Metadata

Repository

/ .
y,
Collection ¢
5.

Daemon initiates diagnostic collection

TFA signals collections on other nodes
Collections written to local TFA repositories
Collections consolidated on a single node
---------- Coming ----------

Collections copied to TFA service in DSC

Copyright © 2017, Oracle and/or its affiliates. All rights reserved. |
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Rapid Recovery with TFA

Detailed Issue Analysis using TFA Receiver

COMING

* Centralized aggregator in the Cluster Domain
* Mines logs and errors from all nodes registered with it

* Browser-Based Ul
— Supports browsing errors
— Viewing associated logs
— Easily construct timelines

ORACLE

Copyright © 2017, Oracle and/or its affiliates. All rights reserved. |
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ORACLE Trace File Analyzer B () Admin ¥

Datacenters Clusters Databases Hosts Critical Events

1 4 5 7 84

Cluster Summary Report

Warn

Cluster Health Heat Map 2 Component Health [IIRUTFEEN)

Operating System Clusterware ASM Database

adcO0ldrw mh

» rwsbi0508-mb2

—
"

slc05evp na
slcO5knm 'T_:

Events Frequency Drop Chart

vent Count stack

ORACLE
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. *
ORACLE Trace File Analyzer B () Admin
Datacenters Clusters Databases Hosts Critical Events
1 - 5 7 84
Cluster Summary Report
Warn
Cluster Health Heat Map 2 Component Health [RILVEIFPERTN)
Operating System Clusterware ASM Database
adc0ldrw [
B
Lm
slc05evp T __
slcOSknm s ‘ _

Warn:2

Events Frequency Drop Chart

Count stack

ORACLE
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ORACL € Trace File Analyzer B ') Admin ¥

Datacenters Clusters Databases Hosts Critical Events

1 - 5 7 34

Cluster Summary Report

Warn
Cluster Health Heat Map i Component Health
CPU System Usage CPU User Usage Memory Usage Disk Usage
adcOldrw =a
» rwsbi0508-mb2 wo
slc05evp wo
slc05knm T

Events Frequency Drop Chart

[

vent Count stack

ORACLE

Copyright © 2017, Oracle and/or its affiliates. All rights reserved. |  Confidential - Oracle Restricted 52




ORACLE Trace File Analyzer B ) Admin ¥

Datacenters Clusters Databases Hosts Critical Events

1 - 5 7 84

Cluster Summary Report

Warn

Cluster Health Heat Map 22 Component Health [l MRG0ty

CPU System Usage CPU User Usage Memory Usage Disk Usage

status:up
Events Frequency Drop Chart value:95

adc0ldrw =4

» rwsbi0508-mb2 ma
Lm

slc05evp =4

slc05knm an
L

95%

- Count stack

ORACLE
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ORACLE Trace File Analyzer B () Admin

Datacenters Clusters Databases Hosts Critical Events

1 4 5 7 84

Cluster Summary Report

Warn

Cluster Health Heat Map 2 Component Health [IIRUTFEEN)

Operating System Clusterware ASM Database

adcO0ldrw mh

o
slc05evp = __-T_

Events Frequency Drop Chart

vent Count stack

ORACLE
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ORACLE Trace File Analyzer

Cluster Summary Report
Cluster Health Heat Map

adcOldrw

¥ rwsbi0508-mb2

T slc05evp

slcO5knm

By a Admin

Warn

#2 Component Health [RIMNVEETTeY

ASM Database

Operating System Clusterware

0 0
nxr nxr

T
| JF 3

T
| IF 3

Warn:27399
Info:74

Events Frequency Drop Chart Error:40
o 1
[~
T
Inspect Panel - Detailed analysis X
Event Summary
M Error
1
0
29 30 31 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
Aug 2017 Sep
55

ORACLE
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ORACLE Trace File Analyzer B ) Admin

Datacenters Clusters Databases Hosts Critical Events

1 - 5 7 34

Cluster Summary Report

Warn
Cluster Health Heat Map 2 Component Health [EIARVEIDPETTeN
Operating System Clusterware ASM Database
-a
=
Lm
slc05evp B _—_
SICOSknm it‘ ___
tm

: ‘ Cl_e Copyright © 2017, Oracle and/or its affiliates. All rights reserved. | 56




Events Frequency Drop Chart

Event Count stack

4AM 7AM 10AM 1PM 4PM 7PM 10PM 1AM 4AM 7AM 10AM 1PM 4PM 7PM 10PM 1AM 4AM 7AM 10AM 1PM 4PM 7PM 10PM 1AM 4AM 7AM 10AM 1PM 4PM 7PM 10PM 1AM 4AM
Sep 22 2017 23 24 25 26

CPU and Memory Utilization Chart

100

80 e e

60 - CPU
40 - MEM

20
0

4 AM 10 AM 4PM 10 PM 4 AM 10 AM 4PM 10 PM 4 AM 10 AM 4PM 10 PM 4 AM 10 AM 4PM 10 PM 4 AM
Sep 22 2017 23 24 25 26

ORACLE
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-

ORACLE Trace File Analyzer B v Admin
Host : rwsbi05
Events Frequency [ time:9/22/2017, 9:02:41 M
ORA-06512: at "SYS.DBMS_STATS", line 47197
. odmm
=
3
(@]
s
>
L
0
4 AM 10 AM 4 PM 10 PM 4 AM 10 AM 4PM 10PM 4 AM 10 AM 4 PM 10 PM 4 AM 10 AM 4PM 10 PM 4 AM 10 AM 4 PM 10 PM 4 AM
Sep 22 2017 23 24 25 26 27
CPU and Memory Component CPU
Date Sep 22 2017 7:20 PM
Value 17.00
100 - — |
80 e |
60 - CPU
40 - MEM
20
0 @
4 AM 10 AM 4PM 10 PM 4 AM 10 AM 4 PM 10 PM 4 AM 10 AM 4 PM 10 PM 4 AM 10 AM 4 PM 10 PM 4 AM 10 AM 4PM 10 PM 4 AM
Sep 22 2017 23 24 25 26 27
OR CI—G Copyright © 2017, Oracle and/or its affiliates. All rights reserved. | 58




= ORACLE Trace File Analyzer B (1) Admin ¥

» B Dashboard Browse Files alert_hcmdb2.log X
4 F5 FileType
’ - c
B RDBMS(361) Enter search pattern/string O, ©9/22/17 ©9:02 PM ) >
im 05(133)

4
> i CRS(33) 2017-089-22721:31:11.626129-07:00

» B INSTALL(15) Resize operation completed for file# 3, old size 2344960K, new size 2355208K

b i ASM(12) 2017-09-22T722:00:00.3940854-07:00

_ Setting Resource Manager plan SCHEDULER[@x4AC7]:DEFAULT_MAINTENANCE_PLAN via scheduler window
> B TNS(7) Setting Resource Manager plan DEFAULT MAINTENANCE_PLAN via parameter

» m DBWLM(1) 2017-09-22T722:00:09.645880-07:00

Begin automatic SQL Tuning Advisor run for special tuning task "SYS_AUTO_SQL_TUNING_TASK"
2017-069-22T722:080:24.568940-07:00

End automatic SQL Tuning Advisor run for special tuning task "SYS_AUTO_SQL_TUNING_TASK"

4 FR Host
» B slc05Sevp(1228)

> B rwsbi05(257) 2017-09-22T22:03:16.085621-07:00
» Bm adc01drw(228) Thread 2 advanced to log sequence 41 (LGWR switch)
» i rwsbi06(161) Current log# 5 seq# 41 mem# ©: +DATAE/HCMDB/ONLINELOG/group_5.304.954006835

2017-09-22722:04:43.0009484-07:00
Errors in file /scratch/app/orabase/diag/rdbms/hcmdb/hemdb2/trace/hcmdb2_jee2_6743.trc:
4 [ Directory ORA-12812: error on auto execute of job "SYS"."ORA$AT_OS_OPT_SY_3589"

» B slc05Sevp(1228) ORA-20081: Statistics Advisor: Invalid task name for the current user

> i rwsbi05(257) ORA-@6512: at "SYS.DBMS_STATS", line 47207

- ORA-@6512: at "SYS.DBMS_STATS_ADVISOR", line 882

> I adc01drw(228) ORA-86512: at "SYS.DBMS_STATS_INTERNAL", line 20059
» m rwsbi06(161) ORA-86512: at "SYS.DBMS_STATS_INTERNAL", line 22201
b fim slcOSknm(16) ORA-86512: at "SYS.DBMS_STATS", line 47197

» @ slc0Sknm(16)

ORACLE
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Program Agenda

E» ODA Management Appliance Profile

ORACLE
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Oracle 12c Domain Services Cluster

Deploy with Minimum Footprint and Maximum Manageability

Hosts Framework as Services
Reduces local resource footprint
Centralizes management

Speeds deployment and patching
Optional Shared Storage

Supports multiple versions and
platforms going forward

ORACLE

-

Application
Member
Cluster

e
~N

Database
Member
Cluster

0.8

N

=)
-

.

ORACLE CLUSTER DOMAIN
Application Database
Member Member
Cluster Cluster

| |
90 -

Oracle Domain Services Cluster

0
X
==

Management Repository Service
Trace File Analyzer Service

Grid Names Service

Storage Services

QoS Management Service

Rapid Home Provisioning Service

Database
Member

Cluster

N

Database
Member
Cluster

0.0
N
=

~

/
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Oracle Database Appliance — Management Appliance Profile
Domain Services Management Engineered Solution

ORACLE CLUSTER DOMAIN
CO MIN G / Database Database \
Member Member
Cluster Huster

Ideal Management Solution for Database .
Oracle Engineered Systems Cluster Member

Reduces diagnostic footprint

Centralizes management function

I i 1< 1 Database - = ' el Database
Does not inte rfe re W|th provisioning M:ember Management Repository Service l\gfur:tt;?r
and patching G e e

QoS Management Service
Enterprise Manager Cloud Control

Pay only for ODA hardware (S/M/L)

No additional software license fees

ORACLE
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Program Agenda

IB) For Further Information / Q & A

ORACLE
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For Further Information

* Oracle 12¢c Autonomous Health Framework User’s Guide

* Oracle 12c Clusterware Adminstration and Deployment Guide

* QOracle Autonomus Health Framework on OTN

* Oracle QoS Management 12¢ User’s Guide

* Oracle QoS Management on OTN
* Oracle 12c ORAchk
* QOracle 12c Trace File Analyzer
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