ORACLE



ORACLE

Advanced Database
Performance Analysis
Techniques Using Metric
Extensions and SPA

Mughees A. Minhas

VP of Product Management
Oracle

Haidware and Sof
Engineered to Work To



. Program Agenda

= Database Performance Analysis
— Challenges
= Advanced Use Cases

1. Detecting Run-away Queries Using Metric Extensions
2. ldentifying High Risk SQL in Growing Data Volume Environment
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Database Performance Analysis

Challenges

] “[:e Track?

eReported by end users
eDiscovered by daily

checks
sReactive to end-users

~
% CDid it work? =
- ? b
eRelate symptom to *Ene useniccebackd . *Will it occur again?
. eRun reports on metric :
possible cause eCustom script to watch
*Relate possible cause to for the metric
probable metric eComplex alerting and
notification
3 _

e|mplement change
N _/
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1 — Find: Diagnhostics

For problem diagnosis
use ADDM, EM
Performance

Automatic Database Diagnostic Monitor (ADDM)

Database Activity

The icon selected below the graph identifies the ADDM analysis period. Click on a different icon to select a different analysis period.

Page Refreshed Jun

10.2
S 77
ADDM reveals g B o
_signifipant problems_ T o - .
including problematic - Jun 26, 2012 . . . L. e
SQL details and — —
recommendations Performance Finding Details: Top SQL Statements
improve to performance Finding SQL statements consuming significant database time were found,
Impact (Active Sessions) 8.05
ADDM family — Percentage of Finding's Impact (%) _ 81,5
Compare Perlod Real_ Period Start Time  Jun 20, 2012 11:01:03 AM
Time ADDM 1 End Tme Jun 20, 2012 11:15:06 AM
Fitered No Filters
ORACLE
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2 — Fix: Tuning

SQL Bxamined Status

. Seamless integration Recommendations
between Find and Fix

Schedule SQL Tuning Advisor |

. In-depth analysis and B SOL Examined With Findings (8]
r_ecommendation of the \'\ — e P e
fix

Breakdown by Finding Type

. Gather statistics for this 4

example... ;

B Implemented
B Mot implemented

. How would we validate
this changes?

Number of 5QL
rJ

=

S0L Profile Index Statistics Festructure 30L Alternative Plan

(=]
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3 — Validate: Real Application Testing
SQL Performance Analyzer (SPA)

SOL Replay Analysis Result: SQL_REPLAY_DEMO
. ., TaskMame  SOL_REPLAY_DEMO S0L Tuning Set Hams
. ., Task Ovmer  S¥S STS Ovner
* . , Task Description  demo SQL replay functionality
o** ‘e, Global Statistics
o* s Yo, . Brojected Warkload Buffer Gets $OL Statement Count
. «
e T, 4,000,000 105
[%e .,
2,000,000 - 70
« Before

. . 2,000,000
", o* W ster 25

v, . 1,000,000

. .
v, *
., ® 0
v, Ry
v, *
., .®
- .
v, «*

o . .
Improved RegressedUnchanped  Error

Improvement Impact +57
Regression Impact 235
Overall Impact

Plan Changed [l Plan Unchanged [lltNo Plan

Post-Change Trial

. Test and predict impact of system changes on SQL query performance
. Analyze performance changes for improvements and regressions

. Comprehensive performance analysis and reporting

. Re-execute SQL queries in the given environment

. End-to-end solution: STS, SQL Plan Baselines, and SQL Tuning Advisor
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4 — Track: Monitoring in Enterprise Manager (EM)

 Lights-out data center monitoring
* Manage by exception . .
- Notifications Monitoring scope
* Integrated with My Oracle Support

« Complete and integrated across

stack
» Entire Oracle stack
* Heterogeneous infrastructure monitoring via
plug-ins
+ Extensible

 Integrates with third-party systems
* Helpdesks and other management systems

()
S
=)
+—
(S)]
>
=]
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@®
o
c
e
Q
©
c
Q
+—
x
Ll

» Metric Extensions (12c)

* Next generation User Defined Metrics (UDM)
+ Can be defined for any target type, including

applications

ORACLE
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4 — Track: Metric Extensions
EM Metrics for Application Monitoring

» Application specific database events that may cause adverse
business impact, examples:
Problem « Sudden burst of orders increases application order
queues
» Application specific locking in database resulting in
sessions waiting

« Utilize Metric Extensions to extend Enterprise Manager
monitoring

Solution » Metric Extension periodically monitors application orders queue
length in the database

* Any violations of thresholds triggers an incident

ORACLE
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4 — Track: Orders Queue Length Metric Extension

v| Basic Properties
. Create a Metric SQL Query select decode(status, 1, NEW', 2, PROCESSING , 3,'COMPLETE) as STATUS, count(status) as
. . ORDER_STATUS

Extension that monitors fom os.rder queve

ORDERS_QUEUE group by status

table having STATUS in (1,2)
) Set Warni ng and Sl or PL/SQL statement, Ether SQL Quary or SQL Query File should be provided

Critical limits for New .

. S0L Query File

and Processin 9 status Absclute path to file contzining SQL script. Ether SQL Quary or SQL Quary File should be provided
. Set Incident Rules — |

notify when warning or

critical limits are Alert Threshold

Violated Comparison Operator |'u".|'arning ||:ri1j.:a|

> 20 40
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4 — Track: Monitoring

NUMBER_OF_ORDERS

|ORDER_5TATUS | Average Value Luwh‘alue| High'u'alue| Last Known Ualue| Current Severity |a'-\|ertTriggered Last Callection Timestamp
o Your custom metric NEW 209.09 0 1,080 &0 @ Aug 27, 2012 11:11:29 PM GMT Aug 27, 2012 11:41:29PM € 4
) ) i [l Procesamis 464,57 7 1,136 No data & -
integrated natively into | B
OOB metrics |
~
. Historical metric view in |
one pane shows past 1'?3%
trend of orders queues, || s M iJHISER OF ORDERS
stored in EM repository || x
. 0
. Alert history summary adan > * % W W ¥ W " W W
with actions taken I’

. Email notification sent
when violations occur

@ Aug 27, 2012 11:01:29 PM GMT Order Status of PROCESSING is 1136

E-mail sent to To:

ws— 01 5 cle. com (Rule

Owner =\WWAHMED, Rule feied
Mame=0RDER_QUELE_RS,eMail Rule for

e i il
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. Program Agenda

=  Advanced Use Cases
1. Detecting Run-away Queries Using Metric Extensions
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EM DEV SUCCESS STORY

Case Study 1:
Detecting Run-Away
Queries Using Metric
Extensions

Author: John Beresniewicz, Oracle
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Metric Extension (ME) Lifecycle

< | Develop | Test <A Deploy
. X » -
| Editable Mefric Extension g Deployable Draft #{ﬁ Published Metric Extension
- 3 I'
< Step 1: Create Matric Extension !ﬂi Step 1: Deploy to targets. Ayvailable for general use.
= and test against tErgets. {T Step 2: Review metric data, l
d Step 2: Edit as needed, Step 3: Test alart notifications. Deploy using monitoring
- templates or directly from
4 &:5’ - . . Wi thelist of published Metric
3 VS 35 .’ : 1'[ LT Extensions.
Deployable ) |.“ | Publish ). .

= Develop and unit test privately

= Deploy and system test on actual targets

= Publish for general use in EM

= Export/import to propagate to other EM environments
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Find Metric Extensions

ORACILE Enterprise Manager Cloud Contral 12¢

|
SURMEEy ®
fonitoring k Incident Manager Crrl+Shift+Ikration -
Job L4 Logs I
Reports L4 Blackouts
onfiguration v Corrective Actions f s ~| Performance
Compliance N Metric Extensions I Activity Class Services
Prowvisioning and Patching ¢ Monitoring Templates g
Quality Management 4 Support Warkbench w 7
=
My Cracle Support ' Template Collections E 6
a
Cloud » 2 °
o 4
Chargeback Z 5
o
Consolidation Planner E < 2
LIagnoscics 1 _
o 0 .———— —— N
ADDM Findings 4 ) 9:26 PM 9:36 PM 9:46 PM 9E6PM  L10:06FM 10016 FM 10:26F
Incidents Q il @ 1 g - i]
~| Resources
Host CPU Active Sessions Memor
g g 3.00=
~| Compliance Summary 1 2 E E i 2.50
ait
Compliance Standards 5 5 200
4 Other 4 ] User 150
Wiew Trend [Winstance /0 .
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Manage Metric Extensions

ORACILE Enterprise Manager Cloud Control 12 Setup + Help - '3 GUEST_SUPER_ADM
“ Enterprise = @_u Targets = * Eav
Metric Extensions | Import Metric Extension (®) | Page Refreshed Sep 19, 2012 1
“ View - Create
Metric Extensions e File Marme I Browse.. Hed to any target monitored By Enterprise Manager, Once developed and deployed to vy
mekrics integrate =4
Create, ..
[ Show Dverviel . Marne ME$ I
Create Like, ..
Deploy Opera u
*|Search Meti Wi M Cancel Advanced Saved Searcl]

Creake Mext Yersion..,

Marme n |Description D?I'aplgﬁsd P#g;';?;égg Skatus ‘Owner Last Edited By |Last Edited

ME$2771 DE'EtE 2 1 Published SCHIMTALL SCHINTALL Sep 3, 2012 :56:12 AM

ME#$IdleVPDlocker 1 0 Deployable Draft SYSMAR SYSMARN Sep 1, 2012 2:17:10FPM

ME$LastFullBackup MEII'IEIQE Access Checks if last full backup is within last 7 days i} 1 Published AMCCOLLIL AMCCOLLUL  Sep 7, 2012 1002513 PM
ME#$LastFullBackup) Checks if last Full backup is within last 7 days o 0 Published AMCCOLLUL AMCCOLLUL Sep 11, 2012 &:55:51 PM
ME#$LastFullBackup) IITII:IEIrt. i Checks if last Full backup is within last 7 days 3 1 Published AMCCOLLLL AMCCOLLUL Sep 11, 2012 §:59:42 PM
ME$RunawaySCL Checks For CPU consuming of long-running SCL using SOL Monitaring W views, 1 0 Deployable Draft SYSMAN SYSMARN Sep 1, 2012 3:05:53 PM

ME4session_mon Exl:":lrt 1 0 Deployable Draft SYSMAR SYSMAR Sep 1, 2012 3:10:02 PM

ME#$LastFullBackup) Checks if last Full backups have been done within last 7 days, o 1 Published AMCCOLLUL AMCCOLLUL Sep 7, 2012 10:27:49 PM
ME$LastFullBackup Deploy To Targets... hecks iF last Full backups have been done within last 7 days. i} 0 Published AMCCOLLUL AMCCOLLUL  Sep 11, 2012 S:54:37 PM
ME$LastFullBackup Checks if last full backups have been done within last 7 days, 1 1 Published AMCCOLLIL AMCCOLLUL  Sep 11, 2012 9:00:45 PM

Manage Target Deployments

View Template Associations
<

Columns Hidden
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“Runaway Query”

= SQL that consumes too much CPU or executes too long
— BUGS: Need to find during Development and Testing contexts
= Real-time SQL Monitoring introduced in DB 11g
— Monitors long-running and parallel query (PQ) SQL executions
— Rich interactive user interface and Active Report

- GV$SQL_MONITOR or V$SQL_MONITOR

ORACLE
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Design Metric Extension

WITH 5QLM as
(select sgl_id,sql_exec_start,sql_exec_id

,MAX (M. user#) as UserNum
L GV$SQL MON ITOR ,MAX (M. username) as UserName
— ,MAX (NVL (PX_QCInst_ID,M.inst_id)) as ExecInst
SMAX (NVL (PX_QCsid,M. sid)) as Execsid
(1LJEBr)/ ,Max (NVL (PX_qcsid,M. session_serial#)) as Execserial
,MAX(CASE PX_QCsid WHEN null THEN null ELSE M.status END) as Status
,DECODE (count (distinct px_server#),0, SERIAL', PARALLEL') as PQ_SERIAL
,COUNT(DISTINCT M.inst_id) as instances
L, MAX (NVL (PX_MAXDOP,1)) as Maxpop
Max(last_refresh_time) as last_refresh_time

— SQL_ID: key column

,5UM (el apsed_time,/1000000) as
,ROUND((MaX(last_refresh_time)-

DEtimesecs

MIN(sql_exec_start))*24*60%60,1) as ExecElapsedsecs
_ Total C P U SeCS  ROUND( (MAX(1ast_refresh_time)-
MIN(sql_exec_start))*24*60%60 +
SUM(NVL (queuing_time,0)/1000000),1) as TotalElapsedsecs
,ROUND(SUM(NVL (queuing_time,0)/1000000),1) as queuingsecs
,SUM(cpu_time/lOOOOOO? as CPUsecs

— TotalElapsedSecs

,SUM(user_io_wait_time,/1000000) as I0secs
,SUM((a$p1icatﬁ0n_wait_time+concurrency_wait_time+c1uster_wait_time)/lOOOOOO) as waitsecs

,SUM((plsql_exec_time+java_exec_time),/1000000)

as JavaPLSQLsecs

= EXxecute every 15-minutes
(to not miss anything)

,SUM (buffer_gets)
,5uM(disk_reads)
,SUM(direct_writes)
from
Ev55q1_monitor M
roup by sql_exec_id,sql_exec_start,sql_id

select sgl_id
,ROUND({SUM (CPUSecs))

as sQL_ID
as TotalCPUSecs

= Set alert thresholds on
CPU and Elapsed times T laicsecs

,5uM(Buffeets) as Totaleuffcets
,SUM(Diskreads) as TotalDiskReads

,MAX(UserName) as SampleUser
,COUNT(*) as NumExecs
from
SQLM
where

({ status like "EXECUTINGZ'

as BuffGets
as DiskReads
as Directwrites

,SUM(ExecElapsedsecs) as TotalElapsedSecs

-- currently executing or

OR (status like

"DONE%" AND Tlast_refresh_time > SYSDATE - 15/(24%60))

-- finished Tast 15 minutes?

ORACLE
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Create Metric Extension

ORACLE Enterprise Manager cCloud Contral 12¢

| GU|ded W|Zard makes |t Metric Extensions m
- - - - = =
e aSy General Properties  Adapter  Columins Credentials! Test | Review

View Runaway S(L v2 (ME$Runaways: v1 : Test

‘ou can perform real-time metric evaluations here on specified best targets.

It is recommended that you tesk your metric extension here first before deploving to kargets, Targets that wou selzck need ko be up in order Faor your test ko
Well organized ot Tarqets

gk add 3¢ Remove Run Test 3@ Clear Results
— Excellent -

Target Mame |Target Type |Hostname Current Status |Agent

. LxrcZ,us, oracle.com Database Instance  slcad36z,us,oracle, com ﬁ https:/fslcad362,us, oracle. conl
explanations

Back

Develop and test on
any database before Test Resuilts
deploying to production 5210 ol P oc| PHIESETIOS g

Disk Reads | Sample User
(secs)
% Target Lisk
T Lxrc2,us.oracle, com
FeObswckZfyvg 10 10 1881777 GE74E SYSMAN
w5rg4ib13htg 39 40 2320536 27 SYSMAM

ORACLE
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I\/I : n it : ri n g ORACLE Enterprise Manager Cloud Contral 12¢ Setup v Help~ | @ GUEST_SUPER_ADMINL + | Logout O

ﬁ Enterprise + (@) Targets E: 5 skary h Target Mame +
i cxmmmmmmm .01 acle.com @ Logged in as S¥5 (5 | [5G oracle. com
Oracle Database » Performance »  Availability +  Schema +  Adminiskration « Page Refreshed Sep 21, 2012 12:13:58 AM GMT O
G 5l com = Al FEkrics
All Metrics Wiew Data | Last 24 Hours v #uko Refresh | OFf
Search + Total CPU (secs
= Email notification with 3] (socs)
Yiew = = 7 |SQL_ID | Average Value| Lo Value| High Value| Lask Known Value| Current Severity |P.Iert Trige
- - L rt l—d
Custom Sub eCt ||ne - SHryHgansgst Y 3 11 Mo data K - A
J Wiew By | Metrics v SwrgScky1k3 7 7 7 Mo data ¥ o B
E & Repository Session Maritor # W szrucaveyszra 859,67 13 1,653 Mo data L -
R
Espanse EE9TatztFarw 11 11 1 Mo data & . =
W@ Runaway S0L w2 @
Buffer Gets 7a08kemghme L 7 7 7 Mo data M -
. . . Falbswck2fwg 8.8 3 29 11 -
Current Execs v
= [nformative email with - ~ =
- — |
context-sensitive LT
. . (secs)
hy e rl I n kS I ntO E M = HRRESEE ﬂ ~| Metric ¥alue History Compare keys | Compare Targets | | —
= SGL Response Time
[= Segment Advisor Recommenda 4,000
[= Session Suspended
[= Snapshot Too Old 3,000 =
3 SrrucdyBy32fa:
] . . Dt: :tpace us;gelb: EuF:erded quew 2,000 B Total CPU (zecs)
- Y m t f t_ reams Apply Aborte
O u r e rl C IS a I rS [= Streams Apply Coordinator Sta 1.000
| H [= Streams Apply Errors ]
C aSS E M I I |etr|C B> Streams Apply QUeue - BuFfere ™ 03 05 oF 03 11 13 15 17 13 A 23
= sStreams Apply Queue - Persish Table: Vi
[= Streams Apply Reader Statistic e Hiew 3
[= Streams Capture Message Stat » e —
¢ | g | & |
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Metric Extensions are Cool!

= First-class metrics of your own design
= Easy-to-use user interface makes it a snap
= Lifecycle support and export/import important value-adds
= Monitor targets for application-specific issues
— OOB metrics are for the general case
= RunawaySQL ME has found many bugs
— Using EM to improve EM

ORACLE
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. Program Agenda

= Advanced Use Cases

2. ldentifying High Risk SQL in Growing Data Volume Environment

ORACLE
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Case Study 2:

ldentifying High Risk SQL
In Growing Data Volume
Environment

ORACLE



Identify High Risk SQL with Growing Data Volumes

Problem

» Data stores and sources are expanding at a rate greater than ever
» The fast increase of data volume commonly results in performance slowdown
» Performance slow down can lead to unplanned downtime

Reactive Fix

 Adjust system or db configuration

» Tune storage system or SQL reactively
* Provision more hardware

* Reduce or restrict user access

Proactive Optimization

* Identify SQL with potential volatile plans in increasing data volume DBs
* Preempt SQL performance reliably
» Assess and plan for data growth

ORACLE
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Identify High Risk SQL with Growing Data Volumes

1 |Run SPA to establish baseline in test of a given workload*

Repeat incrementally
on each scale-up

Periodically run high risk SQL in production to monitor

performance

* Workload captured into SQL Tuning Sets (STS)

ORACLE
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1 — SPA Baseline Trial in Test

° S Etu p te St e n VI ro n m e nt Advisor Central > SQL Performance Analyzer > SQL Performance Analyzer Task: SYSTEM.SCALEUP_TASK Logged in As SYSTEM
i SQL Performance Analyzer Task: SYSTEM.SCALEUP_TASK
e Ith e r fu | | O r S u b S et Of View Latest Repart Page Refreshed Aug 28, 2012 3:34:37 PMPDT  Refresh

d ata The 50L Performance Analyzer Task is a container for experimental results of executing a spedfic SQL Tuning Set under changed environmental conditions and assessing the impact of
environmental changes on 5T5 execution performance,

% SQL Tuning Set

- Ensure table and index e e
Stat| St'CS are same as Owner TPCH Number of Statements 34
that of production v SQL Trial

A 501 Trial captures the execution performance of the SQL Tuning Set under spedific environmental conditions.

. . Create SQL Trial
- Run SPA trials in _ —
SQL Trial MName | Description | Created | SQL Executed | Status |

eXp I al n p | an m Od e for TRIAL1_EXP_0X Performance of SQL in existing data volume - base trial 8/28/12 12:19PM Mo COMPLETED
the workload

ORACLE
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2 — Simulate Data Growth using Statistics

[Backup existing table and index statistics
+ Create table to hold original table and index statistics

dbms stats.create stat table()

* Export current table and index statistics to this table

dbms stats.export table stats()
dbms stats.export index stats()

[Simulate scale up of data volume

+ Assuming column data is uniformly distributed: ...For all tables increase number of rows and
blocks by a factor of 1.1 (10%) using

dbms stats.set table stats()

* For all indexes increase number of rows, number of leaf blocks, number of distinct keys and
clustering factor by a factor of 1.1 (10%), using

dbms stats.set index stats()

ORACLE
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3 — Run SPA Trial Analysis

Advisor Central > SQL Performance Analyzer > SQL Performance Analyzer Task: SYSTEM.SCALEUP_TASK =

° R u n S PA Trl al WI t h th e SQL Performance Analyzer Task Report: SYSTEM.SCALEUP_TASK Logged in As SYSTEM

SQL Performance Analyzer Task Report: SYSTEM.SCALEUP_TASK

scaled-up optimizer sove i

. . 5L Tuning Set Name TPCH_STS01 SQLTrial 1 TRIALL EXP_OX
Stat|st|CS to assess the STS Qwner  TPCH SQLTrial 2 T2_EXP_1.2%
Total SQL Statements 34 Comparison Metric  Optimizer Cost
i m pact Of d ata VOI u m e 50l Statements With Errors 0
Global Statistics
g rOWt h Projected Workload Optimizer Cost SQL Statement Count Recommendations
Cracle offers two options to
- 2,000,000 o 30 fix regressed 50U resulting
I d nt H - h R - k M E from plan changes:
°
e Ify Ig IS ; 1,000,000 3 I Use the better execution
. 8 o plan from SQL Trial 1 by
S Q LS (S Q L WI t h p | a. n E “ o creating SQL Plan Baselines.
g 0 Improved Regressed Inchanged
ChangeS) d ue to da‘ta =] Change in Optimizer Cost Create SQL Plan Baselines
W s0LTrial 1 [ SOL Trial 2 @ MewPlan [ Same Plan .
VO I U m e g rOWth Improvement Impact 0% 5> ;ﬂ:r:ﬂﬂ;e;r&t;:;:?hcn
Regression Impact -16% 4} Advisor,

Overall Impact -16% % Run 5GL Tuning Advisar

ORACLE
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4 — Periodically Test High Risk SQL in Production

Subset high risk SQL (SQL with volatile execution plans) into a
separate SQL Tuning Set y

» Create a new empty SQL Tuning Set:

dbms sqgltune.CREATE SQLSET ()

 Load high risk SQL into the new SQL Tuning set from the SPA task

dbms sgltune.load sglset()

Using this STS, run SPA trials periodically with per execution
time limits in production to monitor and tune volatile SQL Plans
s

ORACLE
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4 — Periodically Test High Risk SQL in Production

« Baseline STS on
production once with
SPA

Production Database
: : Central SPA System
« On a routine basis run

SPA Analysis and
compare to baseline to
identify SQL
regressions

- Preempt performance e
degradation and fix ' ' . J
proactively in rapidly
growing data volume
environments
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Case Study: Predict Data Growth Effect on SQL
Performance

Using Optimizer Statistics and SPA, test incrementally, SQL Plan volatility
with data volume growth

* TPCH workload containing 33 queries

* Run SPA tests at increments of 1.1, 1.5, 2, 3, 4 and 5 times the original data size
using dbms_ stats to simulate this data volume increase

» Tests were done assuming uniform column data distribution
* Optimizer Cost was measured for the workload

« SPATrials were run in explain plan mode

ORACLE
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Predict Data Growth Effect on SQL Performance

B Regressed- Plan Ghange m Unchanged - Plan Change
« Using TPCH, captured 33 SQL and ran
. : . 30
SPA Analysis on increasing data
volumes
25
« Focused on queries with plan changes
20
« Unchanged performance with new # of
plans also requires testing to minimize Sk 5
risk

« Regressed SQL represents only 11%
of total workload (worst case scenario
at 1.5X)

Significant Cost changes past 1.5X, 11 15 5 3 4 5
investigate partitioning or additional

access structures at this point (SQL _
Access Advisor) Data Growth () -————

Cost Regression % -1480 -3679

ORACLE
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Plan Sensitivity Distribution

100%

80%
o
®
O 60%
=<
g 40%

0% -

1.1x 1.5x 2X 3X 4x 5x
Data Volume

ORACLE
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SPA with Growing Data Volume

Summary

SPA can be used to identify high risk SQL

with minimal effort in environments with

4
» Large workloads and increasing data volumes
Prevent unexpected performance
degradation proactively

y

 Test high risk SQL in production and tune

ORACLE
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Advanced Databases Performance Analysis

Solution

( Built-in, self-diagnostics o
engine: Automatic
Database Diagnostics
Monitor (ADDM)

(Diagnostics Pack)

+ Automates complex and
time consuming task of
application tuning

(Tuning Pack)
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.

0 Validates tuning and o

“what-if” activities

(Real Application Testing)

'Validate

\.

Extend EM out-of-box
metrics - Can be defined
for any target type,
including applications

(Metric Extensions)

ORACLE




Safe Harbor Statements

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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Hardware and Software
Engineered to Work Together
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Plan Sensitivity to Data Volume Growth

« *Plan Sensitivity Index (PSI) =

Optimizer Cost Change % / data PSI in Data Warehouse Application (TPCH)
volume growth factor 1200%

- Linear optimizer cost increase
observed with data volume scale
increase up until 2X

1000%

800%

- When data volume is double the
original size, significant regression
can be predicted

600%
Opt. Cost Change %

400% ali=pPs|
« For OLTP workload, increasing PSI

index signals regressing
application performance

200%

N
o
~
Q
(@]
c
®©
e
)
ES
+—
(2]
o
)
O
N
E
o
o

0%
« Use SQL Tuning Advisor and/or
Plan Baseline to remediate Data Volume Scale-up Factor
regression(s)

ORACLE
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