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This presentation contains 416 slides and there is no detox facility
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Daniel A. Morgan

= More than 40 years technology experience

— First computer was an IBM mainframe in 1970: Punch
cards and Fortran IV

& Qracle ACE Director

T Wrote the course and taught Oracle at the University of
Washington for 10 years

Guest lecturer on Oracle at Harvard University

= Senior Technologist at
Performance Tuning Corp.

Official Bata Site L International
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Former Favorite Work Activity: Chemist

= Syntex Research
= Analytical Organic Chemist
= Member CNS Taskforce
= IND and NDA work on anabolic steroids
and non-steroidal anti-inflamatories
* Fluocinolone Acetonide (Synalar)

= Fluocinolone Acetonide Acetate (Lidex)

= Naproxen Sodium (Aleve, Naprosyn)
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Favorite Work Activity: Travel and Lecture

A Relational Model of Data for
Large Shared Data Banks

E. F. Copp
IBM Research Laboratory, San Jose, California

Future users of lorge data banks must be protected from
having to know how the data is organized in the machine (the
internal representation). A prompting service which supplies
such information is not a satisfactory solution, Activities of users
at terminals and most application programs should remain
With Chris Date at vnaffected when the internal representation of data is changed

Oracle Users Group Finland 2011 and even when some aspects of the external representation
are changed. Changes in data representation will often be
needed as a result of changes in query, update, and report
troffic and naturai growth in the types of stored information.
Existing noninferential, formatted data systems provide users
with tree-structured files or slichtly more aeneral network
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Favorite Non-Work Activity: Blue Water Sailing




Racing Larry's AC72 ov




Syllabus

= QOracle "Best Practice" Guidelines

» Performance Improvement Methodologies & Tools
= Root Cause Analysis and RCA Tools

= Diagnosing and Tuning Database Performance

Network Layer

Storage Layer

Server Layer

Virtual Machine Layer
Operating System Layer
LVM Layer

Database Layer
Middleware Layer
Application Layer

= What's new in 12c¢ ... you won't hear from Oracle
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Take Notes ... Ask Questions

This class is not going to be
hours of someone reading
slides ...
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Disclaimer

= This room is an unsafe harbour

= No one from Oracle has previewed this presentation
= No one from Oracle knows what I'm going to say

= No one from Oracle has supplied any of my materials

= and Oracle Legal has not reviewed this disclaimer
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Performance Tuning Q&A

= How many bytes of redo is generated by this update
Statement? ... this is not a trick question

CREATE TABLE t (
person_id NUMBER,
last_name VARCHAR?2 (20),
active_flag VARCHARZ2(1));

CREATE BITMAP INDEX bix_t
ON t (active_flagqg);

UPDATE t

SET active_flag = 'Y'
WHERE active_flag = 'N'
AND rownum = 1;

= How does the answer to this question relate to

performance?
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Performance Tuning Q&A e

= When you perform the following update statement
where is the undo stored and for how long?

CREATE TABLE sec_tab_kd (

rid NUMBER(5),

bcol BLOB)

LOB (bcol)

STORE AS SECUREFILE bcol (

TABLESPACE securefiletbs

RETENTION MIN 3600

KEEP_DUPLICATES NOCOMPRESS DECRYPT CACHE READS)
TABLESPACE uwdata;

BEGIN

UPDATE sec_tab kd
= How does the SET bcol = dst_file

WHERE rid = i;

answer to this o
guestion relate END;
to performance?
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ormance Tuning Q&A e

= |s this a database issue?

We have issues on instance XYZPCE1D.
Here is the error from the logs.

Caused by: oracle.ucp.UniversalConnectionPoolException: Cannot get Connection from Datasource: java.sql.SQLException: Listener refused the connection with the following error:
ORA-12516, TNS:listener could not find available handler with matching protocol stack

at oracle.ucp.util. UCPErrorHandler.newUniversalConnectionPoolException(UCPErrorHandler.java:368)

at oracle.ucp.util. UCPErrorHandler.throwUniversalConnectionPoolException(UCPErrorHandler.java:49)

at oracle.ucp.util. UCPErrorHandler.throwUniversalConnectionPoolException(UCPErrorHandler.java:80)

at oracle.ucp.jdbc.DataSourceConnectionFactoryAdapter.createConnection(DataSourceConnectionFactoryAdapter.java:102)

at oracle.ucp.common.UniversalConnectionPoollmplSUniversalConnectionPoollnternal.createOnePooledConnectioninternal(UniversalConnectionPoollmpl.java:1614)
at oracle.ucp.common.UniversalConnectionPoollmplSUniversalConnectionPoollnternal.access$600(UniversalConnectionPoollmpl.java:1450)
at oracle.ucp.common.UniversalConnectionPoollmpl.createOnePooledConnection(UniversalConnectionPoolimpl.java:528)

at oracle.ucp.jdbc.oracle.OracleJDBCConnectionPool.createOnePooledConnection(Oracle)JDBCConnectionPool.java:129)

at oracle.ucp.common.UniversalConnectionPoollmpl.borrowConnectionWithoutCountingRequests(UniversalConnectionPoollmpl.java:332)
at oracle.ucp.common.UniversalConnectionPoollmpl.borrowConnectionAndValidate(UniversalConnectionPoollmpl.java:167)

at oracle.ucp.common.UniversalConnectionPoollmpl.borrowConnection(UniversalConnectionPoollmpl.java:142)

at oracle.ucp.jdbc.JDBCConnectionPool.borrowConnection(JDBCConnectionPool.java:157)

at oracle.ucp.jdbc.PoolDataSourcelmpl.getConnection(PoolDataSourcelmpl.java:916)

= How does the answer to this question relate to
performance?
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| do not believe that ...

= most of the time the root cause of a an Oracle
database problem is the database itself

= most tuning involves rewriting SQL statements
= We've tried it that way for more than 30 years and yet all of
you are here because of performance-related issues
= most tuning tools are worth what they cost: Even
when they are free

» tuning issues persist because of a lack of brilliant
work by Jonathan Lewis, Maria Colgan, Tom Kyte,
Cary Millsap, Tanel Poder, Greg Rahn, Christian
Antognini, Richard Foote, etc., etc., etc. ....

= focusing on edge cases will ever address the
underlying issues
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| do believe that ...

= we are not failing for lack of effort
= we are not failing for lack of intelligence

= we are failing to cure performance issues just as
medicine is failing to cure cancer

= we are failing because the ways that we are trying to
attack performance tuning issues will not yield a cure
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Oracle "Best Practice" Guidelines




"Best Practice"

= "Best Practice" does not mean
= Buy an Exadata
= |ndex scans are better than full table scans

= Always use the latest/greatest feature Oracle licenses

= "Best Practice" does mean

= Treat your database as a physician would treat a patient
= EMT's have the ABC's

= Airway ... is the airway open?

= Breathing ... is the patient breathing?

= Circulation ... is the heart beating?
= DBA's have the SSS's

. Security ... hothing matters if opening the database puts data at risk

= Stability ... no one canuse itif it isn't stable

. Scalability ... it won't justify its existence if it can not scale to handle the load
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Study Anatomy

= Physician = DBA
= Cells & Tissues = SGA
= Circulatory System = PGA
= Digestive System = UGA
= Endocrine System = Buffer Cache
= Muscular System = BigFiles
= Nervous System = SecureFiles
= Skeletal System = Tablespace Groups
= Urogenital System = Refresh Groups
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Study Physiology

= Physician = DBA
= Aging = CBO
= Blood Clotting = LGWR
= Hearing = SMON
= Hormones = Autoextend
» Inflammation » Dynamic Resizing
» Lymphatic System = LRU
= Nutrition = Multiversion Concurrency
» Pineal Gland = Redo Log Switches
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Learn the Tools of the Trade

» Physician = DBA
= Scalpel = RMAN
= Forceps = NETCA
= Sphygmomanometer = DBCA
= Stethoscope = DBUA
= X-ray = Explain Plan
= Ultrasound = Autotrace
» EKG = DBMS_MONITOR
» EEG = DBMS_HPROF
= Cat Scan = OEM Cloud Control
= MRI = TKPROF
= Otoscope = AWR
= Autoclave = SQL*Plus
= Colonoscopy = SQL Tuning Advisor

= Barium Enema = ADDM
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Take The Patient's History

= Physician = DBA

» Patient name and age = Application name and version

= When did it start? = When did it start?

= Has this happened before? = Has this happened before?

= |s there a family history? = |s there a reported bug?

= What has changed recently? = What has changed recently?

» Blood Pressure and Pulse = Alert Log

= We need to do some tests = We need an AWR Report

= Take two aspirin and call me = Reboot the system and call me
in the morning if the pain in the morning if the report is

and fever persist still slow
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"Best Practices" Guidelines

= What you should know about every database you

manage

= Network infrastructure: every switch, router, hub, firewall,
NIC, HBA, IP address, manufacturer, model, bandwidth,
latency, virtualized, routable, jumbo frames, VLAN

= QOperating system ... version, patches, kernel parameters,
are HugePages enabled, is NUMA enabled, is OSWatcher

installed
= And for the database itself (and this is a very short list)

Multitenant Archiving Non-Default Init Event Triggers Corrupt Database Feature Usage
Architecture Enabled Parameters In Use Blocks Present Report
Stand-alone Flashback Logging Default Passwords Optimizer Stats Log Switching Skipped AWR
or RAC Enabled In Use Current Frequency Reports
Editioning Sup'plemental Und? System Stats ijects Compiled Valid Registry
Enabled Logging Enabled Retention Collected in Debug Mode
Repllca.tlon Force Logging Backup \A{arnmgs Auditing Properly Sized Invalid Objects
Running Enabled and Failures Enabled UNDO Tablespace
Version and Patch Control Files Redo Logs Members Disabled Triggers AMM or ASMM Block Change
Level Multiplexed Multiplexed and Constraints Enabled Tracking Enabled
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"Best Practices" Guidelines

= What you should monitor daily
= Alert logs (Operating System, ASM, Clusterware, Database)
= Audit trails (Operating System and Database)
= Corrupt Blocks
= [nvalid Objects
= Redo Log Switches
» Backup Success/Warnings/Failures

= What you should alert on with DBMS_SERVER_ALERT
= [review the full list of options]
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"Best Practices"” Guidelines: Corrupt Blocks

conn / as sysdba
col corruption_change# format 99999999999999999999
SELECT * FROM v$database_block_ corruption ORDER BY 1, 3;

FILE# BLOCKH# BLOCKS CORRUPTION_CHANGE# CORRUPTIO

22 162844 4 10594075667556 CORRUPT

—— if corruption is found use the following SQL to identify the corrupt segment (s)
SELECT de.owner, de.segment_name, de.segment_type

FROM dba_extents de, vS$Sdatabase_block_corruption vdbc

WHERE de.file_id = vdbc.file#

AND vdbc.block# BETWEEN de.block id AND (de.block_ id+(de.blocks-1));

—— then consider using DBMS_REPAIR to repair the corruption.
—— also consider RMAN> RECOVER CORRUPTION LIST;

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 25




"Best Practices" Guidelines: Log File Switches

SELECT TO_CHAR(first_time, "MMDD') MMDD,

TO_CHAR (SUM (DECODE (TO_CHAR (first_time, "HH24'),'00',1,0)),'99") "OO0O",
TO_CHAR (SUM (DECODE (TO_CHAR(first_time, "HH24'),'01',1,0)),'99") "O1",
TO_CHAR (SUM (DECODE (TO_CHAR(first_time, "HH24'),'02',1,0)),'99") "02",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, "HH24'),'03',1,0)),'99") "0O3",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, "HH24'),'04',1,0)),'99") "04",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, "HH24'),'05',1,0)),'99") "0O5",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, "HH24'),'06',1,0)),'99") "Oo6",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, 'HH24'),'07',1,0)),'99"') "07",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, "HH24'),'08',1,0)),'99") "08",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, "HH24'),'09',1,0)),'99") "Q09",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, 'HH24'),'10',1,0)),'99"') "10",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, 'HH24'),'11',1,0)),'99"') "11",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, 'HH24'),'12',1,0)),'99"') "12",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, 'HH24'),'13',1,0)),'99"') "13",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, 'HH24'),'14',1,0)),'99"') "14",
TO_CHAR (SUM (DECODE (TO_CHAR(first_time, "HH24'),'15',1,0)),'99") "15",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, 'HH24'),'16',1,0)),'99"') "l6",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, 'HH24'),'17',1,0)),'99"') "17",
TO_CHAR (SUM (DECODE (TO_CHAR(first_time, "HH24'),'18',1,0)),'99") "18",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, 'HH24'),'19',1,0)),'99"') "19",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, "HH24'),'20',1,0)),'99") "20",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, 'HH24'),'21',1,0)),'99"') "21",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, 'HH24'),'22',1,0)),'99"') "22",
TO_CHAR (SUM (DECODE (TO_CHAR (first_time, "HH24'),'23',1,0)),'"'99") "23"
FROM v$log_history

GROUP BY TO_CHAR(first_ time, "MMDD')

ORDER BY 1;
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"Best Practices" Guidelines: Log File Switches

MMDD 0O 01 02 03 04 05 0Oe OF 0B 0% 10 11 12 13 14 15 1e 1% 18 1% 20 21 22 23
0e09 16 11 9 8 g 10 12 8 g 10 & 10 14 10 11 15 15 B 12 g8 7 E 9 7
0el0 13 12 8 9 7 B 11 9 B 8 7 8 12 B 7 E g8 7 10 7 4 4 4 =)
0e11 12 8 5 9 9 7011 7 b 7 8 5 12 9 10 8 9 12 12 10 E E 9 8
0el12 13 12 7 9 7 9 10 10 7 7 9 g 11 7 7 g8 7 7011 9 =) E g8 7
0613 12 11 7 8 8 713 7 9 7 8 7 13 10 9 g8 g8 B 11 g8 7 =) 7 E
0e14 15 10 9 9 8 9 13 9 9 7 11 13 11 9 8 9 13 9 12 9 7 9 7 7
0615 15 10 10 g 10 7 12 8 9 8 9 7 13 b 8 7 7 7 15 10 7 7 7 E
Oele 13 8 8 7 7 6 10 g 11 7 8 B 11 7 12 13 13 14 13 9 9 9 7 g8
0e1? 15 13 10 9 2 9 16 2 2 10 9 10 1& 11 10 10 g 11 13 8 9 9 7 9
oe1gd 12 13 15 15 13 13 15 13 9 12 g 11 14 9 10 9 9 B 14 9 8 8 9 8
0e19 1 11 10 11 9 9 13 12 10 3 12 12 17 8 9 9 11 11 14 9 5 11 10 12
o020 19 15 11 1o 10 10 19 11 9 9 9 3 13 7 15 10 11 11 12 10 5 11 11 10
0621 13 18 11 9 10 13 1% g 14 9 11 12 17 10 10 11 g 11 14 g 11 14 g 11
0e22 1 13 13 11 11 9 16 9 9 11 10 11 17 10 9 10 10 10 13 14 3 10 10 g8
pe23 19 13 12 13 13 11 1s 12 11 11 11 11 1= 9 10 13 2 14 14 8 9 8 8 8
De24 14 9 9 9 7 9 11 8 8 7 8 B 14 7 8 7 9 3 E 0 0 0 0 0

0e30 7 4 23 19 9 10 = B s 17 19 17 15 1Y 15 43 40 32 17 15 14 20 13 1%
ngyor 15 12 14 12 13 12 13 17 15 1%? 20 20 18 18 17 15 14 13 10 10 15 15 13 19
g7oz 21 22 Z0 183 14 14 12 13 11 11 14 14 14 10 9 10 3 10 11 3 11 3 10 12
n7o3 9 13 10 17 14 1% 15 17 23 20 19 20 19 19 1 17 15 17 15 15 15 16 16 118
o7o4 22 19 19 18 1 15 13 13 14 11 13 10 12 14 10 12 14 11 5 11 12 13 12 9
o705 14 13 9 11 10 12 13 11 11 & 10 10 11 11 11 12 10 10 10 8 9 12 7
n7oe 14 15 11 12 9 15 13 12 12 2 12 14 12 12 12 12 13 11

9

8
nvoz a a 1 a 3 15 10 10 7 g 10 11 12 g8 E 3 13 12 9 g8 9 g 10 10
n7og 16 9 g 15 10 11 9 8 g 14 9 10 10 8 g 14 15 10 9 9 8 9 10 10
o709 13 12 3 10 10 9 3 10 11 11 8 9 9 g8 9 13 g8 9 E 9 3 11 10 9
0710 12 10 9 10 9 12 9 8 2 11 2 10 11 9 9 13 10 9 8 9 11 12 10 10

Daniel A. Morgan | damorganl2c@gmail.com www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 27



"Best Practices" Guidelines: Backups

Daniel A. Morgan |
Oracle Performance Tuning Boot Camp

SELECT start_time,

end_time,

FROM v$rman_backup_job_details

ORDER BY 1;

START_TIME END_TIME STATUS

03-FEB-2013
04-FEB-2013
04-FEB-2013
04-FEB-2013
04-FEB-2013
04-FEB-2013
05-FEB-2013
05-FEB-2013
05-FEB-2013
05-FEB-2013
05-FEB-2013
06-FEB-2013
06-FEB-2013
06-FEB-2013
06-FEB-2013
07-FEB-2013
07-FEB-2013
07-FEB-2013
07-FEB-2013
08-FEB-2013
08-FEB-2013
08-FEB-2013
08-FEB-2013
08-FEB-2013
09-FEB-2013
09-FEB-2013
09-FEB-2013
09-FEB-2013
10-FEB-2013
10-FEB-2013
10-FEB-2013
10-FEB-2013
10-FEB-2013
11-FEB-2013

03-FEB-2013
FAILED

04-FEB-2013
04-FEB-2013
04-FEB-2013
05-FEB-2013
05-FEB-2013
05-FEB-2013
05-FEB-2013
05-FEB-2013
05-FEB-2013
06-FEB-2013
06-FEB-2013
06-FEB-2013
06-FEB-2013
07-FEB-2013
07-FEB-2013
07-FEB-2013
FAILED

08-FEB-2013
08-FEB-2013
08-FEB-2013
08-FEB-2013
08-FEB-2013
09-FEB-2013
09-FEB-2013
09-FEB-2013
09-FEB-2013
10-FEB-2013
10-FEB-2013
10-FEB-2013
10-FEB-2013
10-FEB-2013
11-FEB-2013

03

09:

08
15
22

04:
10:
15:
21:
03:
09:
08:
15:

21

03:

:24:
44:
2383
3523
:19:
15:
15:
17:
47:

46

input_type,

14
53
28
53
13
11
32
38
53

:37
44:
45:
46:
:54:
07:

15
33
15
22
22

status

COMPLETED

COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
FAILED

COMPLETED
COMPLETED
COMPLETED

COMPLETED
COMPLETED
COMPLETED
COMPLETED
FAILED
COMPLETED
COMPLETED
COMPLETED
FAILED
COMPLETED
COMPLETED
COMPLETED
COMPLETED
FAILED
COMPLETE

WITH ERRORS

WITH ERRORS
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"Best Practices" Guidelines: Tuning

* Tuning should happen before
= Hardware is purchased
= Code is written
= Software licenses are purchased
= Anything is installed or deployed

= [fitisn't Secure you are wasting time and money
= |fitisn't Stable you have already wasted money
= [fitisn't Scalable you have already wasted money

= Point of view:
If you are tuning a production system ... you've failed
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And you must read the docs

=] Subject: Re: What's a quick simple way to test Oracle connectivity between client and database server?
From: Spin <Spini@inyalid. com s
Reply-To: Spin <Spin@inyalid, com
Date: 11)6/2008 5:56 PM
Mewsqgroups: comp.databases.oracle. misc

1 am flooded with 20 projects, T do nogt have time to read the documents. Besides, every person who
answers my cquestion I give acknowledgemwent too, and it becomes one more notceh on the helt of
someone looking for industry recoghnition. And then there iz the intrinsic wvalue of helping
someone. Unless, of course, yvou're someone who determines another's worth by some measure of
"laziness". You placed that label on we. You do not khnow me. I could ke lazy. Or I could ke
swarmwped with 20 projects at one time and do not have time to RTH. ©Or I could be someone who
volunteers at animal shelters full-time, or working on comrunity projects, or helping the elderly
or troubled juveniles. A1]1 of these are activities, which mway in fact, indirectly benefit you, 1if
not the common good. And a= to top-posting, sSowme people prefer it. You don't have to =scroll down
Lo see the answer. And if it was =o bad, why did Microzoft make the Outlook Expreszs newsreader

default to top-posting?
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Performance Improvement

Methodologies and Tools




Tuning Methodologies and Tools

* Blogs

= Books

= Docs

= Magazines

* Methodologies

= Movies Note: No product or service listed here is an endorsement
= Posters

= Presentations

= Services

= Tools

= White Papers
= PTC's Method
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Blogs: Gavin Soorma

‘ Oracle DBA - Tips and Techniques

Oracle Certified Professional
7.3, 8 9,10g. 11g, 12e

11i Apps DBA OCP

10qg RAC OCE

Certified GoldenGate
Imiplementation Specialist
Oracle 11g Exadata
Imiplemeniation Specialist
10g OCM

11g OCM

ABOUT | ORACLE GOLDENGATE | ORACLE VIRTUAL MACHME | DOCUMENTS AND WHITEPAPERS

« Upgrading EMiZc Release 1 (12.1.0.1] to 12¢c Release 2 (12.1.00.3]

ASH and AWR Performance Tuning Scripts

presenTamons | Recovery scenamos | unp For THE DB | oRACLE DaTABASE 12¢ -

Home Configuring APEX 4.7 and the APEX Listener on Oracle 11g Webl ogic
Servers

Listed below are some SQL queries which | find paricularly useful for perfigrmance tuning. These are based on the Active Session History VS View to get a

cument perspective of performance and the DBA_HIST * AWR

history tables for obtaining peformance data penaining to & perod of time in the past

| would like to add that these quenes have been customised by me based on SOL scnpts ebtained from celleagues and peers. So if | am infringing any
copyright matenal let me know and | shall remove the same. Also if anyone has any similar useful scripts to contribute for use by the community do send

it to me and | shall include the same on this page

Top Recent Wait Events
col EVENT format agd
salest * from |

select ﬂ-Ctl‘FE_5¢$51¢E"h:5‘:-::';-':"-":!'!':,
.3'.;JT'.|:ﬂCElUE_SESSLCn_hlSDCI';.-'u-'il.:_:l:T.E *

act .'I."."E_BEBB.'LD‘.‘E_:I 18TOXY . E-‘_l':'.E_'H'ﬂ‘_EEﬂ.'I ':':1_'r.‘ﬁ..'|. T_Time
from viactive session history active session history
where active_session_historv.event i net null

group by active session history.event
prder by 2 dass)

where Zownum < &

F)

Top Wait Events Since Instance Startup
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Blogs: Oracle Optimizer Team

Edit View Hstory Bockmarks

{-- & ht A arade.com — = E]'-'
3 pudcudce [l coogle | Emsi | Humar | Mews | Orade | | Soenes 3 Headines

BLOGS HOME PRODUCTS & SERVICES DOWHNLOADS SUPPORT PARTMERS COMMUMNITIES

Oracle Optimizer

Ingight into the workings of the Optimizer

Main | Hexd pags

Oracle Open World 2013 - It's a wrap

Thanks 1o all those thal attended the Oplimizer sessions and stopped by the Oplimizer demopod during this yaars

Oracle QpenWord, It'was an amazing canference this year with 10ks of greal technical sessions and interesbng

discussion at ihe demo grounds

Since so many folks have emailed me re questing a copy of the Opfimizer session presentations | thaught it would ba

a to post them here. The presentation were unforfunaiely were larger than the 2ME file limit sa | have

a g
braken them multiple files. Enjoy!
Session COMBEZ2
» Whatto exped from the Oplimizer in Oracle Diatabase 12¢ parfd
& ¥ § iz if Of

« Whatto expect from the Oplimizer in Oracle Diatabase 12¢c pard
& i irrizeds j i 4

ABCLIT Login

ORACLE’

The Qracle Optimizer Hog is

mbears of the

Oplimizer de

goal of this blo ta provide an

nsight into the workings of the
zer and the statistics it

(] are our own and 4o not

Jracle and its affiliates. The views
and apimnians axprassad by vslors

on this blog are theirs solely and

Search

Enter search term




Books: Oracle Performance Tuning

Browse AW _re | &00%
Prggramming BDOHS 'i_z -.J-:‘h-'cl | PH' thhf}”
.- LOOK INSIDE! The Art and Science of Oracle Performance Tuning [Paperback]

- _T by Chnstopher Laywson
Ao ¥ (L2 customer reviews)

Frice $25.?E & FREE Shipping on orders over $35. Details
save: $11.21 (28%)

In Stock.

0 ra cle Ships from and sold by Amazon.com. Gift-wrap available.
v M l] k 2] & & = I "\-:n_
Performance Tumng Want it Monday, June 16? Order within 36 hrs 53 mins and choose One-Day Shipping at checkout. Details
bbbt Rl e et 22 new from 52516 23 used from $19.95

P —————
[

ar FREE TWO-DAY SHIPPING FOR COLLEGE STUDENTS

rlearn more ama!lm'l
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Books: Performance Tuning Tips & Technigues

Oracle Database 11q Release 2 Perdformance Tuning Tips & T... and over ona million other books are available for Amazon Kindle.

to LOOK INSIDE!

Oracle Database 11g ==
Release 2 Performance |
Tuning Tips & Techniques

Bers Praibicrm "o T

N ]

irbard e

L€

Oracle Database 11g Release 2 Performance Tuning Tips & Techniques (Oracle Press)
[Paperback]

by Richard Miemiec
St «| {23 customer revieve)
List Price: S60-00

Frice: $39,39 & FREE Shipping. Details
 Save: 52061 (34%)

In Stock.
Ships from and sold by Amazon.com. Gift-wrap available.

Want it tomorrow, June 13?7 Grder within 1 hr 55 mins and choose One-Day Shipping at checkout, Details

35 pew from 33000 22 used from 52085

FREE TWO-DAY SHIPPING FOR COLLEGE STUDENTS

¥ Learn more Ehmiﬁﬂl'l

Daniel A. Morgan | damorganl2c@gmail.com
Oracle Performance Tuning Boot Camp

| www.morganslibrary.org

Presented: Indiana Oracle Users Group - 30 July, 2014

36



Books: Performance Tuning Recipes

. 1o LOOK INSIDE!

Oracle Database 11g
Performance
T_uning Recipes

H I gt Approach

Chl DD Op@En @M pa N Vi

Oracle Database 11g Performance Tuning Recipes: A Problem-Solution Approach (Expert's
\oice in Oracle) [Paperback]

by Sam Alapati, Darl Kuhn [+ , Bill Padheld

i B¢l (3 customer reviews)

ok Price: $69.99

rrice: 855,19 & FREE Shipping. Details
fou Save: 34 80 (8%)

In Stock.

Ships from and sold by Amazon.com. Gift-wrap available.
Want it Monday, June 167 Order within 36 hrs 55 mins and choose One-Day Shipping 8t checkaut. Details

26 new from 54355 17 used from 53265

kLEarn more ﬂ

FREE TWO-DAY SHIPPING FOR WllEEE@ggﬂ ENTS
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Books: Performance Tuning Cookbook

Oracle Database 11gR2
Performance Tuning Cookbook

Ciro Fiorillo

PUBLISHING

enterprise %

Oracle Database 11gR2
Performance Tuning Cookbook
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Books: Method R - Cary Millsap

What 1z Method R?

Method R is a fast, effective, commonsense approach to optimizing a system.
It was first documented in the book Optimizing Oracle Performances|i by {
Method R founding members Cary Millsap and Jeff Holt. N

Method R prescribes four simple steps:

1. ldentify the task that's the most important to you.

2. Measure its response time (R). In detail.

3. Optimize that response time in the most economically efficient way. oLLr

4, Repeat until your system is economically optimal.
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Docs: Oracle

Oracle® Database 2 Day + Performance Tuning Guide i & ] &l i
11g Release 1 (11.1) ’ ; :
B28275-02 Home Book Contents Index Mask
List Tridy
v W POE
Previous Next

2 Oracle Database Performance Method

Performance improvement is an iterative process. Remaoving the first bottleneck (a point where resource contention is at its highest) might not lead to
performance improvement immediately because another bottleneck might be revealed that has an even greater performance impact on the system. For this
reason, the Oracle performance method is iterative. Accurately diagnosing the performance problem is the first step toward ensuring that the changes you
make to the system will result in improved performance.

Performance problems generally result from a lack of throughput, unacceptable user or job response time, or both. The problem might be localized to specific
application modules, or it might span the entire system. Before looking at any database or operating system statistics, it is crucial to get feedback fram the
most important components of the system: the users of the system and the people ultimately paying for the application. Getting feedback from users makes
determining the performance goal easier, and improved performance can be measured in terms of real business goals, rather than System ctatistics.

The Oracle performance method can be applied until performance goals are met or deemed impractical. Because this process is iterative, it is likely that some
imvestigations will be made that have little impact on the performance of the system. It takes time and experience to accurately pinpoint critical bottlenecks in a
timely manner. Automatic Database Diagnostic Manitar (ADDM) implements the Oracle performance method and analyzes statistics to provide automatic
diagnosis of major performance problems. Using ADDM can significantly shorten the time required to improve the performance of a system, and it is the
method used in this guide.

This chapter discusses the Oracle Database performance method and contains the following sections:

+ Gathering Database Statistics Using the Automatic Worklead Repository
# |Jsing the Oracle Perfarmance Method
= Commeon Performance Problems Found in Oracle Databases
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Docs: Oracle

= E17635-10: 2 Day + Performance Tuning Guide

8 17635 _peri_tuning pdf - Adobs Reader
Be Gt yow rdm teb

= My Files | !.': s Ty | ¢ Tl Tools Sign

Haolomarks

Dracle® Database
£ Caw o Ppriormaneg Taerg Gurde
(] .y
W' Contents & Rainasa 1 [12
EfFi3g-10

P preface
F audience
:Ii Documentation Accessibility
[F Related Documents
[F conventions
=3 Changes in This Release for Oracle Database 2 Day + Performance Tuning Guide
Iy Changes in Oracle Database 12¢ Release 1 (12.1)
=P Part | Getting Started
5P 1 Intrasdiuction
[F About This Guide
[F common Ovacle DBA Tasks
{F Tools for Tun ng the Database
I Accessing the Database Home Page
=+ [F 2 Oracle Database Performance Method
5P Gathering Database Statistcs Using the Automatic Workload Repository
=P Using the Oracle Performance Method

P o =
&' Common Performance Problems Found in Databases

I part 0 Proactive Database Tun ng

! 3 Automatic Database Performance Maonitoring

#[F overview of Automatic Database Diagrostic Manitor

|| | oom i @ @lelel@ 29|71 31(2 8 8de % 85 [P Ebe|:swddnrD
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Magazines: Oracle Magazine

Oracle Technology Network = Oracle Magazine Issue Archive = 2013 = January 2013

Oracle Magazine Online Januvary 2013 || March 2013 May 2013 | July 2013 || Seplember 2013

2013 TECHNOLOGY: Tuning As Published In
2012 URACI—E
2011 Beginning Performance Tuning:

m— Active Session History SRR S0 NE

= i ™
By Arup Nanda JanuaryFebruary 2013

2008 Identify the root cause of performance issues at a precise point in the past—even when the
sessions have disconnected.

In my previous two articles on the topic of performance luning (bitly/'SEzRS6t and bitly/JTUSL),
you leamed how to identify the cause of perdformance bottlenecks occuming in real time and view
the summary of what happened in the past Although these processes provide information to
help resolve performance issues in many cases, there are imes when you would like to know
precisely what happenead at a specific paint in the past In this article, you will learn how to identify
the precise sequence of events in the pastin a historncal—not current—session

To run the examples in this article, execute the setup.sql scripl. The script creates a user called
ARUF and creates three tables: TEST1, TEST2, and TEST3. In the very rare event that a user
called ARUP already exists, modify the script to create another user with a different name and
replace all occurrences of ARUP with that name. The sample database created by setup.sql will
take up less than 200 MB of space in your database,

After running the selup.sql script, open four SOL*Plus sessions, connected as ARUP In three of
these sessions, execute the test1.5ql, test2 sql, and upd1.5ql scripts, respectively, Here is an
example of one session running upd1.s5gl on a UNIX-based system:

# aglplus arup/arup
S0L> Bupdl.sgl




Methodologies: Guy Harrison

= Stages:
1. Normalizing the application workload
2. Reducing contention and bottlenecks
3. Reducing physical IO
4. Optimizing disk IO

Isn’tit all about reducing I/O?

For most databases. the ultimate aim 1s to reduce disk I0. Disk IO remains the most expensive
operation faced by the database.

When faced with an obviously I0-bound database, it’s tempting to deal with the most obvious
(symptom) — the IO subsystem — immediately. Unfortunately. this usually results in treating the
symptom rather than the cause. is often expensive and usually ultimately futile. Methodically tuning
the database layer by layer almost always leads to a healthier database. happier users and a more
appreciated DBA.
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Movies: YouTube

G‘ﬂ':‘:gle youtube and oracle performance tuning

Web Videos Mews mages Shopping More - Search tools

Lecture 5 Dracle Database Performance Tunlng ... - YOuTube
. W, yuulube comiwatch®y —.-*I"IIK_]C|E--‘5-};Q * YouTube

| = ."_- I _.|I
A < RUalleld Uy L

Llwnz Sun ‘r’st-ser University ._=||*.-:| Del cc-eatsahahed course |
System Management Introduction

L.Jnderstandlng Oracle Performance Tuning - YouTube
— W ynutul:e comiwatchP=WkrATxAciSs ~ YouTube

C o 3 oloaded by Viiay Mah
£ i lad g

HFII.'.Il gies for the poor video qu |::1|t'_., “'T'n: is recording of Google

a— m Hangout Event on "Understanding Oracle

Oracle SQL Performance Tuning - YouTube
'.w.wyc:utube comiwatchP=0VZzl... = YouTube

A beginner's guis Ie |I|'|d[ ":-|1L'.-.-b you how to start on SQL
Performance tuning with reference to Oracle. Talks
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Movies: YouTube

(i1 Tube!

ﬁ Red Gate Oracle webinars

Performance Tuning
with ASH and AWR Data

presented by Kellyn Pot'Vin (Oracle ACE director)
and James Murtagh

For more webinars go to www.red-gate.com/oracle-webinars

010

Performance Tuning with ASH and AWR Data

RedGateVideos - 367 videos 25 ?8?
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Posters: Many Vendors

Gu-.i:gle oracle posters

Images | - SafeSearch - ﬂ

some Qracle and ...
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Presentations: Oracle

. Oracle Tuning Methods

« Prehistory

* Debug code
» Dark Ages .
» Counters/Ratios .
. PSTAT/ESTAT Oracle Tuning Methods
» SQL*Trace
* Renaissance + More Recent Methods — Time-based methods
+ Increased instrumentation inc. Wait Events * YAPP . _ .
i + Instance tuning - instance statistics
* Move from counters to timers TS
+ STATSPACK A
* Method R

= Session tuning — sql trace based
= Tightly scoped
= Must be highly selective

* Modemn advances
« DB Time Tuning
+ Instrumentation improvements
+ ASH, AWR,ADDM

- opscic |
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Services: Datavail Performance Tuning

'-:1:1” |._J‘_1 T{_j.:_i;:]-.'.- at 8

Performance Tuning Services Request your FREE consultation
Need 24 X 7 Performance Tuning Help?

L
" -
Datavail will fine tune your environment, code and storage to optimize Demotes 8 required flekd.

your performance and put you on a schedule to maintain it. Our "58" First Name
discovery process reveals the optimal plan for enhancing your
performance. The Datavail team will review the following tactical areas Last Name
for evidence of and sclutions for best performance: Company
1. sQL: effective data utilization Title
2. Space: data storage and processing
3. Sessions: who is doing what, where and how Phone
4. Statistics: leveraging data Pjandlmg Email
5. Scheduled Processes: traffic control

Comments

The Datavail team work with you to explore, identify and resolve
performance issues with the experience and expertise you need.

For best results, they will focus on the following technical elements:

Database, Server ﬂl-'ld Instance Or call 877-634-9222
30L Statement Tuning

Storage and 1/0

OLTR, DW and eCommerce
Replication and Clustering
Backup and Recovery

Interested in working for Datavail?




Services: Performance Tuning Corp.

'|;‘l..q. -
Ta's
.

. '?:. W PARTNERS INSIGHTS EXPERTS CONNECT Let us empower you teday! b
(I

WE ARE THE INFORMATION
PERFORMANCE EXPERTS

DATABASE PERFORMANCE
APPLICATION PERFORMANCE

INFRASTRUCTURE PERFORMANCE

CLIENTS
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Tools: Confio's Solar Winds

Bookmarks

H Crade Performancs Monitoring T..

i® ouddudso [l Google | Emal | Humor | Mews | Orade  Sdence & Headlnes

CONFIO Froducts Resources Support Fartners Company Mews & Events Downloads

solarwinds

fi Ignite for

Oracle

SolarWinds Database Performance Analyzer for Oracle

(formerly Confio Ignite) uses response time analysis to find
the f:"l'ﬁi:ll’." !:'I'l."ll‘_'lll'."r'llh causing “IJ:‘.':.il:ﬁriL'lli .'31|I'] :l'.l:‘l-:.l'\::l'
slowdowns. Improving Oracle performance has never been

EAS1ET.

Identify, analyze and resolve Oracle database performance problems.

= confic, com perf t e ||B - cooo 2§ #®




Tools: Embarcadero's DB Optimizer

Buy How Select country T -

Products Company Resources Hews, Evenis, & Blogs Solutions Suppori Partners

@ You Keep the SQL Running

AN

DB Optimizer will help you Identify Performance == _
Bottlenecks Immediately e ———

* Identify Performance Bottlenecks Immediately
«  Tune SQL like a Pro! Database profiling provides a graphical

visualization of wait-time analysis, making the
5QL causing poor database performance easy
to pinpoint. Continuous profiling monitors an
entire data source within a configurable span
of time. Explain plans are provided for a better
understanding of how SQL will be executed
[ e | and the performance costs. Utilize reporting
to allow sharing of information captured
during the profiling process.

*  Wisually Tackle Complex SQL Queries
= Simulate Production Environments
*  Become Proactive in Data Governance Compliance
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Tools: Oracle's OEM Cloud Control

Top Activity Switch Database Instance| BUG1AP_DBS232 ~|( Go |
Drag the shaded box to change the time period for the detail section below.

Sy DatalReaI Time: 15 Second Refreshj

21.2 O Other
] Cluster
18.2
2 B Network
% 152 B Administrative
HH B Configuration
121
» B Commit
2 91 B Application
E &1 B Concurrency
A B System [/O
3.0 ; mu 1O
A ‘ o e ., s
a0 JL“"““-J""‘L*’ il B e e W e s i ks - [] scheduler
1217 12:25 12:30 12:35 12:40 12:45 12:50 12:55 1:00 1:05 110 115 W CPU

Jan 9, 2006

o Average Active Sessions

{(Run ADDM Mow? (Run ASH Reporf)

Cther

8.0 Cluster

.0 M Metwork

70 M Adrinistrative
b 5.0 M Cormmit
5 5.0 M Application
i 4.0 -l
20 M Systern KD
£ 20 W User 1D
s 1.0 Scheduler

1:20pm 1:40pm 1:50pm 2:00pm 2:10pm 2:20pm
Cctober 26, 2007 Top A tivity

|=] |=
Instance Disk YO
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White Papers: Bryn Llewellyn of Oracle

Doing SQL from PL/SQL:
Best and Worst Practices

~Ax Ovracle Fiie Pger
Setzemmber Z008

ORACLE

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org
Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 53




White Papers: Quest Software (now Dell)

FE AT o R v windew| Feip

& = My Files Q E\,@@ @:| + (B i_.’l? - +!1|:|-1*?'=i-. t"‘_,E_-I

LI

Overview

What is hming anvway? A good place to start is to define a baseline so we have a
starting ground from which to improve. Secondly we need to understand what our goal
is. What exactly are we trying to achieve with performance tuning? The industry’s
many performance books, papers. best practices. scripts and seminars generally share a
set of performance tuning goals:

¢ Identify and react to performance problems
¢ Proactively prevent performance issues
e Meet services levels

QUEST
SOFTWARE

¢ Avoud hardware upgrades
» Ensure the application responds to customer needs
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PTC's Tuning Methodology

= Caveat: There is, it seems, an infinite appetite for performance
tuning but little for Change Management

= Step 1: Create a traceable written ticket

= Step 2: Define precisely
= What is slow and what it touches
= When did it first become slow
= What is the frequency of the observation
= What has changed

= Step 3: Prove it is the database (~50% of all tuning work ends here)
= Step 4: Compare what is happening with a baseline
= Step 5: Fix what is actually wrong (write an RcA doc on the event)
= Step 6: Close the ticket
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Root Cause Analysis

and RCA Tools




First Principles

» |f the database is unavailable it is a database problem
= |f the database is slow it is a database problem

» Qracle DBAs are expected to find database problems
» To fix the database so it never happens again

= To write an RCA (Root Cause Analysis) document

= Which will point to the database

= Even when the database isn't the root cause

» Because that is what DBAs are trained to do

Link Lights

= Did | mention ... the network is just fine? (@ @ @ e« a

an | damorganl2c@gmail.com www.morganslibrary.org

erformance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 57




My Blog: January 10, 2011

If databases were run with the same degree of
intelligence and attentiveness as a network router we
would:

Log in as SYS, type
SELECT dummy FROM dual;
and if we did not get an exception, declare everything was fine.

[network admins]..., | might be inclined to recommend
that we plug a couple of them into their own networks
and see if they light up.

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 58




What Is Root Cause Analysis?

= Root Cause Analysis is finding, fixing, and reporting on, the
event that precipitated a service related incident

= The incident or change may have resulted in one or more
failures that affected database performance and/or
availability

= Sometimes the root cause is within the database, for
example a bug, it is at least equally probable the database
was an innocent bystander

= The point is to avoid repeated
fire fighting exercises
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Root Cause Analysis Doc u)

Root-Cause Analysis - PROVISIONAL

Node 5 Eviction 2010-12-06 18:32

Author: Daniel Morgan

Date: 8 Dec 2010
Version: v1.0
Status: Provisional

Reference: RCA-PROV_201012061832_Noded5

Sec.Class: Commercial in Confidence
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Root Cause Analysis Doc e

Contents
I {0 0T 3
1.1 00 ]
1.2 REVISION HISTORY...oomoeeeeeeee
1.3 REVIEW /APPROVAL
14 DI UTETAMDIMG ACTIOMSE LIS T oeveteeeeeeeeierecees cereses revsssemeesssme s s s e se s s seses e besns e e e e e e e e e e e e e e 3
2 N 1 T 4
3 INITIAL RCA STATEMENT cee e rerecraremara s mas s s mms e re s s mr e e s nmsmana s rmmnassmmnnrnssnnnnnssannnnns 5
4 COMNCLUSION f MEXT STEPS ..ecuceresccerescnmmsms s mmsmssssmmnsssrasnnsmsmssnsmsmssssmsmssssmsnsssrasnnsnransnnnnas ]

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 61




Root Cause Analysis Doc @)

1 Introduction

1.1 Scope

This document is a root-cause analysis forthe OPTIMA OPMO01P database event that started
at on Monday Dec 06 at 18:32:12 2010 on instance opm01p5. It is current a PROVISIONAL

assessment and subject to change

1.2 Revision History

Revision | Date Name Revision
Number
1.0a 8 Dec 2010 Daniel Morgan | Initial Version of Document

1.3 Review/Approval

Reviewer | Date Feedback
S Bowke | 8Dec 2010 Approved forrelease as a PROVISIONAL root-cause

assessment for discussion purposes

1.4 Outstanding Actions List

This section is to be used to capture the outstanding actions

Outstanding Actions List

Action  Priority Owner Description Date Raised
No

Daniel Morgan Issue Full RCA 8 Dec 2010 |In-Progress




Root Cause Analysis Doc u)

2 RCATimeline

At 6.32 Dec 6, Node opm01p5 alertlog makesreference to the global resource directory, the global
resource directory keeps details ofhow resources are used within a cluster database.

Mon Dec 06 18:32:122010

Raconfiguration stasted (oldinc 16, newinc 18)

Listof nodas:

4567

Global Rasource Directory frozen

Communication charmals reastablishad

Master brosdeasted resource hashvalve bitmaps

Non-local Process blocks cleanad out

Mon Dac 06 18:32-212010

LAS1: 33 GCS shadows cancellad, | closad 0 Xwr survived
Mon Dec 06 18:32-212010

Mon Dec 06 18:32:212010

LMS0: 1 GCS shadows cancallad, 0 elosad, 0 X sunvived
LMS 2: 2 GCS shadows cancallad, 0 closad 0 Xw survived
Mon Dec 06 18:32:232010

Sat master noda info

Submitted all rem ote-enquens requasts

The LMON wasunable to fix the issue and subsequently crashed at 6.37 (several related bugs apparent
onmetalink)

Moo Dec06 18:37:122010

LMS2 (ospid: 13439 has not callad a wait for sub 0 secs.
ERF.OFR: GES receivers arenot haalthy,

ERROR: LMON (ospid: 134 77) is terminatine the instanca.
ERROR: Pleaza chack LMON trace filafor mom datail

LMON (ospid: 13477): terminatine the instance due to ermord 81

This in tum caused the instance to restart

USER (ospid: 9864): terminating the instance
Instance terminated byv UUSER, pid=9864
Mon Dec 06 18:27:472010

Starting ORACLE instanca (nommal)
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Root Cause Analysis Doc )

The instance then was unable to open as the global resource directory started to relocate the Global
objects (this cantake several minutes / hours).

DEAs, Oracle and System Admunustrators worked on the outage. DBA restarted Node 3 several times
throughout the night however eachtime it came up quenes to the GVSviews were faiing on the
svstem.

At 7:30pm Dec 6 XXX Recommended a full Database bounce to restore the System

At 8:39 PM /var'adm/messages onusp9004a (opm01p5) had the following entry:
Dec 6 20:39:51 us=sp9004a ip: [ID 448101 kern.error] nxgeS5: <unknown
primicive> failed: DL UNSUPPORTIED

At 05:24am Dec 7 a secondary problem occurred on the system as/appl/oracle onusp2004b
(opm01p6)was allowed to be filled up with logs andtrace files being collected on the system.

Full Database shutdown was executed at 6:50am servertime on Dec 7%
OPTIM_REPORT and OPTIM_REPORT_PWRUSR services were up and available onnode 5 at
6:51am (] mmnmute outage).

All Nodes restarted by 07:05am Dec 7%

All Loaders restartedat 07:07am Dec 7%

All Summaries restarted at 09:54am Dec 7%
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Root Cause Analysis Doc )

3 Initial RCA Statement

With the current settings on the system Node 5 has the highest load in the system. When the
resource manager was disabled there were periods when resource manager was off where
the system was working at 95% CPU load. User quenes were executing on the system with
hints having a high degree of parallel requested. It is currently believed that high parallel
query at the same time as a high sustained CPU load caused the initial problem leading to the
node eviction.

The imitial findings point to the fact that by tuming off the RM and keeping the

parallel max_server fairly high at 300 per instance resulted in Oracle hanging after a period
of time as there was an increase in parallel sessions which in turn consumed all available cpu
and resulted in timeouts forimportant tasks like inter node communication or slow response
to other nodes.

When the DBAs tried to bring back node 5,the Oracle Database tried to rebalance that again,
and caused all the process that access cluster information like GV$ views to hang on "reliable
message”. This is believed to be a bug previously expenenced on the system for Node 2 on

07-Mar-2010 (Bug 9453004: INVESTIGATE DB INSTANCE 2 AND NODE B REBOOT). The
inability to rebalance the Database meant the system could not come up cleanly as a 4 node

RAC environment which is why a Database Bounce was requested.
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Root Cause Analysis Doc ¢+

4 Conclusion/Next Steps

Await response from Oracle RCA (bug 103776604) following their analysis of trace
files/dumps taken during outage.

Recommend that Cracle Bug 9453004 raised March 7 be fixed by Oracle and applied when
available.

User parallel query hints should be reduced and if at all possible eliminated. The loads on
some nodes are high and may mean that we are under resourced and require extra
hardware. Ewven with Resource Manager in place this may result in sub-optimal query times
forusers.

Re-assess if P5U need to be applied more regularly to minimize exposure to Oracle Bugs.

It is recommended that if two DBAs are working on the system at the same time, that they are
in full communications with each other.

Explore the following potential related bugs:
Bug 6148054 - RAC hang waiting for "reliable message” [ID 6148054 8]

Bug 6773260: ORA-00600 [KOKEGPINLOB1] ON SELECT FROM GWEPX_SESSION,
GVISESSION AND GVESQLAREA
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We Will Examine Some Real-World Cases Today

= Case Study 1: The Puppet Master

= Case Study 2: Lost Blocks

= Case Study 3: 5010 = 7010 Migration

» Case Study 4: Water water everywhere

= Case Study 5: Virtual Success

= Case Study 6: UCS (Unimpressive Common Servers)
= Case Study 7: Port Exhaustion

= Case Study 8: It's RAC

= Case Study 9: Human Nature

= Case Study 10: Jobs
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RCA Tools

= ASH Report
= AWR Reports
= AWR Difference Reports

= Bash Shell
= _.bash_history

= Data Dictionary

= DBA_OBJECTS
= LAST_DDL _TIME

= DBMS COMPARISON

= DBMS METADATA.GET _DDL

= DBMS_ METADATA_DIFF.COMPARE_ALTER
= OS Watcher

an | damorganl2c@gmail.com www.morganslibrary.org

erformance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 68



Case Study 1

The Puppet Master




Outage Fingerprint

Two physically separate two-node RAC clusters. They do not share
servers. They do not share storage. They do not share network any
component of the cache fusion interconnect ... and yet ... in 7 minutes 7
seconds ... they both go down.

|s it a database problem?

DC20PCE11

Thu Aug 08 16:52:30 2013 Archived Log entry 215974 added for thread 1 sequence 216019 ID 0x2d7ba8f dest 1:
Thu Aug 08 16:57:27 2013 Time drift detected. Please check VKIM trace file for more details.
Thu Aug 08 16:57:43 2013 ERROR: unrecoverable error ORA-29701 raised in ASM I/O path; terminating process 12257

DS20SCE11

Thu Aug 08 16:57:17 2013 Completed checkpoint up to RBA [Oxae7f.2.10], SCN: 780145612
Thu Aug 08 17:04:34 2013 Time drift detected. Please check VKIM trace file for more details.
Thu Aug 08 17:04:46 2013 ERROR: unrecoverable error ORA-29701 raised in ASM I/O path; terminating process 2445
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Production: 4 Seconds Earlier

ORAP1IN1

2013-08-08 16:57:31.162: [ AGFW] [1164335424] {0:12:9} Agfw Proxy Server received the message: RESOURCE_STATUS [Proxy]
ID 20481:147794

2013-08-08 16:57:31.162: [ AGFW] [1164335424] {0:12:9} Received state change for ora.LISTENER_SCAN2.lsnr 1 1 [old

state = ONLINE, new state = OFFLINE]

ORAP1N2

2013-08-08 17:09:09.393: [UiServer][1175996736] {2:7473:48658} Done for ctx=0x2aaaac2532b0

2013-08-08 17:09:39.156: [GIPCHDEM][1115060544] gipchaDaemonProcessHAInvalidate: completed ha name invalidate for node
Ox2aaaac25bb60 { host 'oraplnl', haName '9f34-b767-del9-a294', srcLuid 04a03a5c-f4851208, dstLuid e3aa430e-82601c00
numInf 2, contigSeq 62781, lastAck 56961, lastValidAck 62780, sendSeqg [56961 : 56961], createTime 72155204, flags 0x28 }

P1N1 to P1N2 issue delta: 12 minutes 8 seconds
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Staging: 4 Hours 11 Minutes Earlier

ORAS1IN1

2013-08-08 13:04:45.315: [ AGFW] [1159891264] {0:4:7} Agfw Proxy Server received the message: RESOURCE_STATUS [Proxy]
ID 20481:508508

2013-08-08 13:04:45.315: [ AGFW] [1159891264] {0:4:7} Received state change for ora.asm oraslnl 1 [old state = ONLINE,

new state = UNKNOWN]

ORAS1N2

2013-08-08 13:12:07.199: [ CRSMAIN][96481872] Sync-up with OCR

2013-08-08 13:12:07.199: [ CRSMAIN][96481872] Connecting to the CSS Daemon

2013-08-08 13:12:07.202: [ CRSRTI][96481872] CSS is not ready. Received status 3

2013-08-08 13:12:07.202: [ CRSMAIN][96481872] Created alert : (:CRSD00109:) : Could not init the CSS context, error: 3
2013-08-08 13:12:07.202: [ CRSD] [96481872] [PANIC] CRSD exiting: Could not init the CSS context, error: 3

S1N1 to STN2 issue delta: 7 minutes 22 seconds
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OS Log: Four Days Before Incident

Aug 4 04:09:16 oraplnl Updating DNS configuration for: oraplnl.lux20.morgan.priv

Aug 4 04:09:16 oraplnl Initial DNS Server: 10.2.198.34

Aug 4 04:09:16 oraplnl Connecting to DNS server 10.2.198.34

Aug 4 04:09:16 oraplnl Connected to DNS server 10.2.198.34

Aug 4 04:09:16 oraplnl Updating both HOST and PTR record for: oraplnl.lux2.morgan.priv

Aug 4 04:09:16 oraplnl Deleting old reverse lookup records for oraplnl.lux2.morgan.priv on 10.2.198.34.

Aug 4 04:09:17 oraplnl Adding GSS support to DNS server 10.2.198.34

Aug 4 04:09:17 oraplnl Added GSS support to DNS server 10.2.198.34

Aug 4 04:09:17 oraplnl Failed to delete reverse lookup record 11.78.2.10.in-addr.arpa. Reason Refused (5).

Aug 4 04:09:17 oraplnl Deleting reverse lookup records for our current new IP Address(s) on ad010.lux20.morgan.priv.
Aug 4 04:09:18 oraplnl No reverse lookup records found for 11.0.168.192.in-addr.arpa on ad0l0.ams20.morgan.priv.
Aug 4 04:09:18 oraplnl No reverse lookup records found for 21.34.254.169.in-addr.arpa on ad010.lux20.morgan.priv.
Aug 4 04:09:19 oraplnl No reverse lookup records found for 12.0.168.192.in-addr.arpa on ad010.lux20.morgan.priv.
Aug 4 04:09:20 oraplnl No reverse lookup records found for 181.139.254.169.in-addr.arpa on ad010.lux20.morgan.priv.
Aug 4 04:09:20 oraplnl Failed to delete reverse lookup record 11.78.2.10.in-addr.arpa. Reason Refused (5).

Aug 4 04:09:21 oraplnl Failed to delete reverse lookup record 10.78.2.10.in-addr.arpa. Reason Refused (5).

Aug 4 04:09:22 oraplnl Failed to delete reverse lookup record 102.78.2.10.in-addr.arpa. Reason Refused (5).

Aug 4 04:09:22 oraplnl Failed to delete reverse lookup record 100.78.2.10.in-addr.arpa. Reason Refused (5).

Aug 4 04:09:23 oraplnl Failed to delete reverse lookup record 14.2.2.10.in-addr.arpa. Reason Refused (5).

Aug 4 04:09:23 oraplnl Deleting host records for oraplnl.lux20.morgan.priv on ad010.lux20.morgan.priv.

Aug 4 04:09:23 oraplnl Failed to delete host record for oraplnl.lux20.morgan.priv. Reason Refused (5).

7,824 lines of changes in /var/log/messages on one server
This happened 152 times on ORAP1N1, in DC20, in 6 days

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014



OS Log: Two Days After Incident
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23
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28
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31

oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl
oraplnl

Updating DNS configuration for:
Initial DNS Server: 10.2.198.33
Connecting to DNS server 10.2.19
Connected to DNS server 10.2.198
Updating both HOST and PTR recor
Deleting old reverse lookup reco
Adding GSS support to DNS server
Added GSS support to DNS server
Failed to delete reverse lookup
Deleting reverse lookup records
No reverse lookup records found
No reverse lookup records found
No reverse lookup records found
No reverse lookup records found
Failed to delete reverse lookup
Failed to delete reverse lookup
Failed to delete reverse lookup
Failed to delete reverse lookup
Deleting host records for orapln
Failed to delete host record for
Updating host records for orapln
Failed to update host records or

oraplnl.lux20.morgan.priv

8.33

.33

d for: oraplnl.lux20.morgan.priv

rds for oraplnl.lux20.morgan.priv on 10.2.198.33.
10.2.198.33

10.2.198.33

record 11.78.2.10.in-addr.arpa. Reason Refused (5).
for our current new IP Address(s)
for 11.0.168.192.in-addr.arpa on ad009.1lux20.morgan.priv.
for 21.34.254.169.in-addr.arpa on ad009.1lux20.morgan.priv.
for 12.0.168.192.in-addr.arpa on ad009.1lux20.morgan.priv.
for 181.139.254.169.in-addr.arpa on ad009.1lux20.morgan.priv.

record 11.78.2.10.in-addr.arpa. Reason Refused (5).

record 10.78.2.10.in-addr.arpa. Reason Refused (5).

record 101.78.2.10.in-addr.arpa. Reason Refused (5).

record 14.2.2.10.in-addr.arpa. Reason Refused (5).
1.1lux20.morgan.priv on ad009.lux20.morgan.priv.
oraplnl.lux20.morgan.priv. Reason Refused (5).
1.1lux20.morgan.priv on ad009.lux20.morgan.priv.

aplnl.lux20.morgan.priv: Reason Refused (5).

on ad009.1lux20.morgan.priv.
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Log File Research

To: <system and storage admins>
Cc: <management>
Subject: Need Hardware Information

Here is the signature of the ASM failure in DC20 over the last two days. Two different databases on different blades:

**% 2013-08-09 11:49:20.023

NOTE: ASMB terminating

ORA-15064: communication failure with ASM instance

ORA-03113: end-of-file on communication channel

Process ID:

Session ID: 82 Serial number: 9

error 15064 detected in background process

ORA-15064: communication failure with ASM instance

ORA-03113: end-of-file on communication channel

Process ID:

Session ID: 82 Serial number: 9

kjzduptcctx: Notifying DIAG for crash event

————— Abridged Call Stack Trace —-———-

ksedsts () +461<-kjzdssdmp () +26 7<-kjzduptcctx () +232<-kjzdicrshnfy () +53<-ksuitm()+1325<-
ksbrdp () +3344<-opirip () +623<-opidrv()+603<-sou20()+103<-opimai_real ()+266<-ssthrdmain()+252<-
main()+201<—_ libc_start_main()+244<—-_start ()+36

————— End of Abridged Call Stack Trace —--———-

*** 2013-08-09 11:49:20.134
ASMB (ospid: 15341): terminating the instance due to error 15064
ksuitm: waiting up to [5] seconds before killing DIAG(15317)

Can you help me please with the following:

1. Are all database blades in the same or different chassis?

2. What is the storage solution? VSP, NetApp? What diagnostics can we pull?

3. What network infrastructure between the blades and the storage array? What diagnostics can we pull?
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OS Log: Ruby on RAC?

Aug 8 13:04:22 oraplnl ERROR: While executing gem ... (Gem::RemoteFetcher::FetchError)

Aug 8 13:04:22 oraplnl Errno::ETIMEDOUT: Connection timed out - connect(2) (http://rubygems.org/latest_specs.4.8.9z)
Aug 8 13:04:22 oraplnl INFO: “gem install -y  is now default and will be removed

Aug 8 13:04:22 oraplnl INFO: use —--ignore-dependencies to install only the gems you list

Aug 8 15:42:41 oraplnl ERROR: While executing gem ... (Gem::RemoteFetcher::FetchError)

Aug 8 15:42:41 oraplnl Errno::ETIMEDOUT: Connection timed out - connect(2) (http://rubygems.org/latest_specs.4.8.9z)
Aug 8 15:42:41 oraplnl INFO: “gem install -y  1is now default and will be removed

Aug 8 15:42:41 oraplnl INFO: use —--ignore-dependencies to install only the gems you list

This happened twice just before the outage
the first one 3 hours 53 seconds before the outage

The second time 1 hour 15 minutes before the outage
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OS Log: NTP Time Synchronization

Aug 8 12:56:04 oraplnl ntpd[1339]: ntpd exiting on signal 15

Aug 8 12:57:27 oraplnl ntpdate[12406]: step time server 10.2.255.254 offset 82.262906 sec

Aug 8 12:57:27 oraplnl ntpd[12408]: ntpd 4.2.2pl1@1.1570-0 Fri Jul 22 18:07:53 UTC 2011 (1)

Aug 8 12:57:27 oraplnl ntpd[12409]: precision = 1.000 usec

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface wildcard, 0.0.0.0#123 Disabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface wildcard, ::#123 Disabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface bond2, fe80::217:a4ff:fe77:fcl18#123 Enabled
Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface lo, ::1#123 Enabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface bond0, fe80::217:a4ff:fe77:fcl0#123 Enabled
Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface eth2, fe80::217:ad4ff:fe77:fcl4#123 Enabled
Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface eth3, fe80::217:a4ff:fe77:fcl6#123 Enabled
Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface lo, 127.0.0.1#123 Enabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface eth2, 192.168.0.11#123 Enabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface eth2:1, 169.254.34.21#123 Enabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface eth3, 192.168.0.12#123 Enabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface eth3:1, 169.254.139.181#123 Enabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface bond0, 10.2.78.11#123 Enabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface bond0:1, 10.2.78.10#123 Enabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface bond0:3, 10.2.78.102#123 Enabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface bond0:4, 10.2.78.100#123 Enabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface bond2, 10.2.2.14#123 Enabled

Aug 8 12:57:27 oraplnl ntpd[12409]: kernel time sync status 0040

Aug 8 12:57:27 oraplnl ntpd[12409]: frequency initialized 0.000 PPM from /var/lib/ntp/drift
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Network Layer




Network Tuning Topics

= Network Infrastructure
= Line Cards
= HBA Cards
= NIC Cards

= All Databases
= Kernel Parameters

= RAC Databases

= Jumbo Frames
= Network Latency
= VLANSs
= Data Guard Primaries and Standbys
= Net*Services Parameters
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Network Infrastructure

= Network components
= Switches
= Routers
= Hubs
= Domain Name Servers (DNS)
= |oad Balancers
= Firewalls
= Line Cards
= HBA Cards
= NIC Cards




Network Considerations 2

= Bandwidth

= How much data, per unit of time, you can push across the
connection

= Jumbo Frames
= Ethernet frames with more than 1500 bytes of payload
= Usually 9K packets
= QOracle blocks are 8K: Do the math
= Keep-Alive
= A network card (NIC or line) that rather than quickly and cleanly
failing attempts to re-establish a connection preventing
seamless failover
= Latency

= The delay introduced between the point where the data
originates and the receiving point
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Network Considerations e

= TCP/IP Offloading

= Atechnology used in NIC cards to offload processing of the
entire TCP/IP stack to the network controller

= Primarily seen in 10gEth networks

= Virtualization (VLAN)

= Not all VLANs are equal

= Your network admins have no idea how different types of
VLAN affect Oracle RAC
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Protocols

= FTP (File Transfer Protocol)

= Used by Oracle for public interfaces
= When transmitted over a network a database block is
broken up into packets, sent in order, received in order,
reassembled in order
= UDP (User Datagram Protocol)
= Used by Oracle for the Cache Fusion RAC Interconnect

= When transmitted over a network packets are broken up if
necessary, transmitted in random order, and reassembled if
found in the receive cache

= |f not found in the receive cache a failure may result
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Stand-Alone Databases -

= Network Related Kernel Parameters

cat >> /etc/sysctl.conf <<EOF

fs.file—-max = 6815744

fs.aio—max—nr = 3145728

kernel.shmall = 2097152

kernel.shmmax = 2147483648

kernel.shmmni = 4096

kernel.sem = 250 32000 100 128
net.core.rmem _default = 4194304
net.core.rmem max = 4194304
net.core.wmem_default = 262144
net.core.wmem_max = 1048576
net.ipvd.ip_forward = 0
net.ipvéd.conf.default.rp_filter =1
tcp.ipvd.tcp_wmem = 262144 262144 262144
tcp.ipvéd.tcp_rmem 4194304 4194304 4194304
net.ipvd.ip_local_port_range = 9000 65000
EOF

—— activate changes
/sbin/sysctl -p
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Stand-Alone Databases ¢

= QOptional kernel parameters can improve TCP/IP
performance

——enable TCP kernel auto-tuning
/proc/sys/net/ipv4d/tcp_moderate_rcvbuf (1l=on)

—— tune TCP max memory: tune to 2xBDP (Bandwidth x Delay Product)
—— For example, with 40 Mbits/sec bandwidth, 25 msec delay,

—— BDP = (40 x 1000 / 8 Kbytes/sec) x (0.025 sec) ~ 128 Kbytes
/proc/sys/net/ipv4d/tcp_rmem and tcp_wmem 4096 87380 174760

—— tune the socket buffer sizes by setting to 2xBDP
/proc/sys/net/core/rmem_max and wmem_max

—— ensure that TCP Performance features are enabled
/proc/sys/net/ipv4d/tcp_sack
/proc/sys/net/ipv4d/tcp_window_scaling
/proc/sys/net/ipv4d/tcp_timestamps
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RAC (1:12)

TCP/IP

Public Network Public Network

ubP

RAC Node 2

L_—-'
o (1] ﬁ

Cluster Interconnect

RAC Node 1

SAN Switch SAN Switch

includes SAN to SAN
communications

Storage
Array

Storage
Array
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= Jumbo Frames
= MTU = 9000 except Linux (8972)
= Any MTU greater than 9000 will lead to failure

= Routable vs non-routable |IP addresses

. %LANS

= AWR Report

= Blocks sent and received
= Receive time latency

# ping -M do -s 8972 10.0.0.4
(-M do = do not fragment)

# traceroute -U 10.0.0.4 -F 8972 -v
(U = UDP, s = source address, F = don't fragment, v = verbose output
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RAC (3:12) Solaris

= Modify interconnect and set UDP High Water Marks
to prevent buffer overflow

The User Data Protocol (UDP) parameter settings define the amount of send and receive buffer space for
sending and receiving datagrams over an IP network. These settings affect cluster interconnect transmissions.
If the buffers set by these parameters are too small, then incoming UDP datagrams can be dropped due to
insufficient space, which requires send-side retransmission. This can result in poor cluster performance.

On Oracle Solaris, the UDP parameters are udp_recv_hiwat and udp_xmit_hiwat. The default values for these
parameters are 57344 bytes. Oracle recommends that you set these parameters to at least 65536 bytes.

To check current settings for udp_recv_hiwat and udp_xmit_hiwat, enter the following commands:
# ndd /dev/udp udp_xmit_hiwat # ndd /dev/udp udp_recv_hiwat

To set the values of these parameters to 65536 bytes in current memory, enter the following commands:
# ndd -set /dev/udp udp_xmit_hiwat 65536
# ndd -set /dev/udp udp_recv_hiwat 65536

To set the UDP values for when the system restarts, the ndd commands have to be included in a system
startup script. For example, The following script in /etc/rc2.d/S99ndd sets the parameters:

ndd -set /dev/udp udp_xmit_hiwat 65536

ndd -set /dev/udp udp_recv_hiwat 65536
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RAC w1 AlIX

= Modify interconnect UDP parameters

/usr/sbin/no
/usr/sbin/no
/usr/sbin/no
/usr/sbin/no
/usr/sbin/no
/usr/sbin/no
/usr/sbin/no

ipgmaxlen=512
udp_sendspace=65536
udp_recvspace=655360
tcp_sendspace=65536
tcp_recvspace=65536
rfc _1323=1

sb max=4194304

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp

Presented: Indiana Oracle Users Group - 30 July, 2014

89



RAC 512 Jumbo Frames

bond0 Link encap:Ethernet HWaddr 00:17:A4:77:08:E4
inet addr:10.20.70.11 Bcast:10.20.70.255 Mask:255.255.255.0
inet6 addr: fe80::217:a4ff:fe77:8e4/64 Scope:Link
UP BROADCAST RUNNING MASTER MULTICAST MTU:1500 Metric:1
RX packets:13362219715 errors:0 dropped:0 overruns:0 frame:0
TX packets:12741281318 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0
RX bytes:3013285660943 (2.7 TiB) TX bytes:6197747083306 (5.6 TiB)

bond0:1 Link encap:Ethernet HWaddr 00:17:A4:77:08:E4
inet addr:10.20.70.101 Bcast:10.20.70.255 Mask:255.255.255.0
UP BROADCAST RUNNING MASTER MULTICAST MTU:1500 Metric:1

bond0:2 Link encap:Ethernet HWaddr 00:17:A4:77:08:E4
inet addr:10.20.70.10 Bcast:10.20.70.255 Mask:255.255.255.0
UP BROADCAST RUNNING MASTER MULTICAST MTU:1500 Metric:1

bondl Link encap:Ethernet HWaddr 00:17:A4:77:08:E8
inet addr:10.20.72.10 Bcast:10.20.72.255 Mask:255.255.255.0
inet6 addr: fe80::217:a4ff:fe77:8e8/64 Scope:Link
UP BROADCAST RUNNING MASTER MULTICAST MTU:1500 Metric:1
RX packets:27608445622 errors:0 dropped:0 overruns:0 frame:0
TX packets:26908549838 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0
RX bytes:22349990024684 (20.3 TiB) TX bytes:21343299037950 (19.4 TiB)

bond1:1 Link encap:Ethernet HWaddr 00:17:A4:77:08:E8
inet addr:169.254.85.254 Bcast:169.254.255.255 Mask:255.255.0.0
UP BROADCAST RUNNING MASTER MULTICAST MTU:1500 Metric:1

bond2 Link encap:Ethernet HWaddr 00:17:A4:77:08:EC
inet addr:10.20.254.26 Bcast:10.20.254.255 Mask:255.255.255.0
inet6 addr: fe80::217:a4ff:fe77:8ec/64 Scope:Ligk
UP BROADCAST RUNNING MASTER MULTICAS Metric:1
RX packets:259916305 errors:0 dropped:0 overruns:0 frame:0
TX packets:226620202 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen:0
RX bytes:1126764035639 (1.0 TiB) TX bytes:643151981505 (598.9 GiB)

bond3 Link encap:Ethernet HWaddr 00:17:A4:77:08:FO
inet addr:10.24.50.20 Bcast:10.24.50.255 Mask:255.255.255.0
inet6 addr: fe80::217:a4ff:fe77:8f0/64 Scope:Link
UP BROADCAST RUNNING MASTER MULTICAST MTU:1500 Metric:1
RX packets:5322637832 errors:0 dropped:0 overruns:0 frame:0
TX packets:20900487493 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:0
RX bytes:341114387221(317.6 GiB) TX bytes:31650497491000 (28.7 TiB)

eth0 Link encap:Ethernet HWaddr 00:17:A4:77:08:E4
UP BROADCAST RUNNING SLAVE MULTICAST MTU:1500 Metric:1
RX packets:13362072800 errors:0 dropped:0 overruns:0 frame:0
TX packets:12741281318 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:3013265505816 (2.7 TiB) TX bytes:6197747083306 (5.6 TiB)
Interrupt:114 Memory:fb000000-fb 7fffff

ethl Link encap:Ethernet HWaddr 00:17:A4:77:08:E4
UP BROADCAST RUNNING SLAVE MULTICAST MTU:1500 Metric:1
RX packets:146915 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:20155127 (19.2 MiB) TX bytes:0 (0.0 b)
Interrupt:122 Memory:fa000000-fa 7fffff

eth2  Link encap:Ethernet HWaddr 00:17:A4:77:08:E8
UP BROADCAST RUNNING SLAVE MULTICAST MTU:1500 Metric:1
RX packets:27608445572 errors:0 dropped:0 overruns:0 frame:0
TX packets:26908549838 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:22349990008504 (20.3 TiB) TX bytes:21343299037950 (19.4 TiB)
Interrupt:122 Memory:f9000000-f9 7fffff

eth3  Link encap:Ethernet HWaddr 00:17:A4:77:08:E8
UP BROADCAST RUNNING SLAVE MULTICAST MTU:1500 Metric:1
RX packets:50 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen:1000
RX bytes:16180 (15.8 KiB) TX bytes:0 (0.0 b)
Interrupt:130 Memory:f8000000-f8 7fffff
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Case Study 2

Lost Blocks




RAC 12 Cluster Interconnect

Ticket: 39398: FEDPRD1 oradb_server_generated_alerts_custom
Possible poor interconnect configuration. Will need to follow Metalink note "Troubleshooting gc block lost and Poor Network
Performance in a RAC Environment [ID 563566.1]" if this problem persists.

According to the ticket, the performance metric “Global Cache Blocks Lost” reached 5. When | researched Global Cache Blocks
Lost, it indicated an interconnect issue and led me to the Metalink Note | mentioned. | ran an ADDM report from around that time
and there were many suggestions to improve performance.

| did notice that Global Cache Blocks Lost reached 5 on April 1, 2013 as well.

FINDING 6: 3.5% impact (29 seconds)

Inter-instance messaging was consuming significant database time on this instance.
SYMPTOM: Wait class "Cluster" was consuming significant database time. (3.5% impact [29 seconds])

Ticket 39721 oradb_server_generated_alerts_custom FEDPRD2

Global Cache Blocks Lost" is at 3. Connected and found event had passed.
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RAC (7:12) VLANS

RAC: Frequently Asked Questions [ID 220970.1] Modified:Apr 29, 2013 Type:FAQ Status:PUBLISHED Priority:1

Are there any issues for the interconnect when sharing the same switch as the public network by using VLAN to separate the
network?

Oracle RAC and Oracle Clusterware deployment best practices recommend that the interconnect be deployed on a stand-alone,
physically separate, dedicated switch.

Many customers, however, have consolidated these stand-alone switches into larger managed switches. A consequence of this
consolidation is a merging of IP networks on a single shared switch, segmented by VLANs. There are caveats associated with such
deployments.

The Oracle RAC cache fusion protocol exercises the IP network more rigorously than non-RAC Oracle databases. The latency and
bandwidth requirements as well as availability requirements of the Oracle RAC / Oracle Clusterware interconnect IP network are
more in-line with high performance computing.

Deploying the Oracle RAC / Oracle Clusterware interconnect on a shared switch, segmented by a VLAN may expose the
interconnect links to congestion and instability in the larger IP network topology.

If deploying the interconnect on a VLAN, there should be a 1:1 mapping of the VLAN to a non-routable subnet and the VLAN should
not span multiple VLANs (tagged) or multiple switches.

Deployment concerns in this environment include Spanning Tree loops when the larger IP network topology changes, Asymetrical
routing that may cause packet flooding, and lack of fine grained monitoring of the VLAN/port.
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RAC &2 Jumbo Frames

Recommendation for the Real Application Cluster Interconnect and Jumbo Frames [ID 341788.1]

Purpose
This note covers the current recommendation for the Real Application Cluster Interconnect and Jumbo Frames

Scope

This article points out the issues surrounding Ethernet Jumbo Frame usage for the Oracle Real Application Cluster (RAC)
Interconnect. In Oracle Real Application Clusters, the Cluster Interconnect is designed to run on a dedicated, or stand-alone network.
The Interconnect is designed to carry the communication between the nodes in the Cluster needed to check for the Clusters
condition and to synchronize the various memory caches used by the database.

Testing

Traceroute: Notice the 9000 packet goes through with no error, while the 9001 fails, this is a correct configuration that supports a
message of up to 9000 bytes with no fragmentation:

[node01] $ traceroute -F node02-priv 9000

traceroute to node02-priv (10.10.10.2), 30 hops max, 9000 byte packets

1 node02-priv (10.10.10.2) 0.232 ms 0.176 ms 0.160 ms

[node01] $ traceroute -F node02-priv 9001

traceroute to node02-priv (10.10.10.2), 30 hops max, 9001 byte packets
traceroute: sendto: Message too long

1 traceroute: wrote node02-priv 9001 chars, ret=-1
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RAC w1 Cluster Interconnect

Cluster Interconnect in Oracle 10g and 11gR1 RAC [ID 787420.1]
Interconnect High Availability

It is an Oracle Best Practice to make the private interconnect highly available. Depending on the operating system and vendor you
can use OS network drivers such as bonding, teaming, IPMP, Etherchannel, APA, MultiPrivNIC. For that purpose the interconnect
should be configured across two NICs as well as two switches for complete redundancy so that the cluster can survive a single point
of failure.

The setup of the highly available interconnect is transparent to Oracle Clusterware and RAC. This means that an underlying failure is
handled by the OS or networking drivers that manage the interfaces. Oracle software does not recognize the change underneath,
because the failover is handled by the operating system transparently to Oracle.

RAC Assurance Support Team: RAC and Oracle Clusterware Starter Kit and Best Practices (Generic) [Doc ID 810394.1]

Ensure that all network cables are terminated in a grounded socket. A switch is required for the private network. Use dedicated
redundant switches for private interconnect and VLAN considerations. RAC and Clusterware deployment best practices recommend
that the interconnection be deployed on a stand-alone, physically separate, dedicated switch.

Jumbo Frames for the private interconnect is a recommended best practice for enhanced performance of cache fusion operations.
Reference: Document 341788.1

Use non-routable network addresses for private interconnect; Class A: 10.0.0.0 to 10.255.255.255, Class B: 172.16.0.0 to
172.31.255.255, Class C: 192.168.0.0 to 192.168.255.255. Refer to RFC1918 and Document 338924.1 for additional information.
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RAC w012 Node Evictions

Top 5 Issues That Cause Node Reboots or Evictions or Unexpected Recycle of CRS [ID 1367153.1]
Issue #2: The node rebooted because it was evicted due to missing network heartbeats.

This is due to missing network heartbeat or split brain condition. In two node environment, repeated reboots of nhode 2 normally
means that node 2 is evicted due to split brain. The ocssd.log shows missing network heartbeat or a split brain message before the
node is rebooted.

Cause: the network communication over private interconnect between nodes failed. The failure can be uni-directional or bi-
directional.

Solution: Fix the network problem. Make sure all network components like switch and NIC cards are working. Make sure ssh works
over the private interconnect. Note that the network often works again after the node is rebooted.

Note: If jumbo frames are used, please refer to the note 341788.1 (Recommendation for the Real Application Cluster Interconnect
and Jumbo Frames). The network problem can occur and lead to node evictions or CRS start up problems if the switch is not set up
properly to match the MTU (jumbo frame) set up of the NIC cards. Sometimes, the switch and NIC cards from different vendors do
not provide the same support for jumbo frames.
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RAC (11:12) VLANS

“Dedicated VLANSs are what we are doing on the Nexus 7010s and what we did on the 5010s. The key to making it run reliably
though ... is not to span line cards or allow the VLAN off the switches. Put all the tagged VLAN ports on a single line card.

So ... assuming you have dual interconnect ... I'd pick one line card on one switch ... and use X ports on that card. I'd pick a line card
on another switch and use X ports on it for redundancy.

Don’t allow those VLANSs to be propagated off the switches (i.e. non-trunked VLANs as that would allow traffic to get to the
distribution layer. If you need to span switches, interconnect the switches with a trunk that only carries the VLAN in question.”
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RAC (12:12)

Published by Oracle in the Technology Network forums

1. Daniel Morgan ... (yes: Oracle publishes my opinion on this subject)
Using the same switch for public, storage, and cache fusion interconnect, no matter what the network admins claim, is a failure

waiting to happen. Cache fusion interconnect traffic must be on its own private switch.

2. Hans Forbrich (Oracle University Instructor of the year 2010)
The interconnect is not just used for heartbeat. It is the path on which the background processes perform the memory-to-memory

data transfers AND lock management. Any application locking, wait state, or resource issues will be amplified by slow-downs on
the interconnect.




Data Guard

» Service Data Unit (SDU)
= Unit of data prior to encapsulation

= Send Buffer and Receive Buffer Size
* Tuned in Linux with the kernel parameters wmem and rmem
= Tuned in Solaris with the kernel parameters wsize and rsize

DGLOGSHIPB =
(DESCRIPTION =
(SDU = 32767)
(SEND_BUF_SIZE=9375000)
(RECV_BUF_SIZE=9375000)
(ADDRESS_LIST =
(ADDRESS = (PROTOCOL = TCP) (HOST = 10.0.#.2) (PORT = 1526))
)
(CONNECT_DATA =
(SERVICE_NAME = prodb)
)
)

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 99



OVN: Oracle Virtual Network

* One network solution to consider
» Based on Oracle's purchase of Xsigo

= QOracle Fabric Interconnect simplifies data center
management by letting users dynamically connect any
server to any network and storage
= The resultis up to 100 times faster server management, 70
percent fewer cables and cards, and 50 percent less capital
cost
= [tisn't Cisco so the network admins will be terrified but consider
the possibility for your database infrastructure of something that
recognizes our requirements for low latency, high bandwidth,
and stability
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Case Study 3

5010 <> 7010




What You Can't See Matters

6 Node RAC Cluster ... each node is a Sun M9000

= Storage is 3 clustered EMC VMax arrays = 1.25PB

= Networks are bonded and redundant 10gEth

= The initial interconnect switch is a single Cisco 5010
= The new interconnect will be redundant Cisco 7010s

WORKLOAD REPOSITORY report for

o6 ame | 081 | instance | instrum | Startup Time | Release | RAcC_
[OPMO1P | 782247420 [opmO1pE | 6 [18-Aug-1021:08  [111070 [YES
CHosttame | pittorm | CPus | Cores | Sockets | Memory (G _
|u=pan0ab |Solaristm] OF (64-bt) | 128 | B4 | 16 | 503.16
“Snapia | SnapTime | Sessions | CursorsSession
[Begin Srap: | 7037 | 15-3ep-101300:18 | 406 | 75
[End Snap: | 7035 [ 15-Sep-101401:28 | 35 | g5
[Elapsed: | | §1.17 (mins) | |
DB Time: | | s07EES(min) | |

= What could possibly go wrong?
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Storage Layer




Storage Topics

= Do you have enough spinning disk?
= Storage Virtualization

= Are you taking advantage of flash?
» SANE: Strip and Mirror Everything

= RAID

» Shared Services
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Case Study 4

Water water everywhere but not a drop to drink




Processing Stops and the NOC says

[Ticket] Commented: (1246816) mount points filled 100% on dc1laxdb01 and dc1laxdb03

Hi,

Two mounts got filled 100%, please add space as early as possible.
/ul08 on dcllaxdb01
/export/home on dcllaxdb03

There are only datafiles in both mount points,

Thanks
Murphy
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Ticket 1246816

-bash-3.00$ df -h

Filesystem size used avail capacity Mounted on
/dev/md/dsk/d100 37G 11G 26G 29% /

/devices 0K 0K 0K 0% /devices

ctfs 0K 0K (03¢ 0% /system/contract
proc 0K 0K 0K 0% /proc

mnttab 0K 0K 0K 0% /etc/mnttab

swap 61G 2.1M 61G 1% /etc/svc/volatile
objfs 0K 0K 0K 0% /system/object
sharefs 0K 0K 0K 0% /etc/dfs/sharetab
fd 0K 0K 0K 0% /dev/fd
/dev/md/dsk/d500 20G 4.6G 15G 24% /var

swap 62G 1.4G 61G 3% /tmp

swap 61G 142M 61G 1% /var/run

/dev/dsk/c6t600601606AD11900E033B69AFA43DD11d0s2
115G 46G 68G 41%
31G 2.2G 29G 8%

/dev/md/dsk/d132

/global/.devices/node@4

/dev/md/dsk/d404

/dev/md/dsk/d401 415M 74M 299M 20% /global/.devices/node@l
/dev/md/dsk/d403 481M 5.0M 428M 2% /global/.devices/node@3
/dev/md/sfl4/dsk/d112 4.2T 4.1T 34G 100% /ull2
/dev/md/sfl14/dsk/d101 2.1T 2.0T 52G 98% /ul0l
/dev/md/sf14/dsk/d109 2.1T 1.8T 239G 89% /ul09
/dev/md/sfl4/dsk/d111 197G 3.5G 191G 2% /ulll
/dev/md/sf14/dsk/d100 2.1T 2.0T 31G 99% /ul00
/dev/md/sf14/dsk/d107 264G 73G 188G 28% /ul07
/dev/md/sfl4/dsk/d102 1.0T 1005G 58G 95% /ul02
/dev/md/sfl14/dsk/d106 264G 36G 225G 14% /ul06
/dev/md/sfl14/dsk/d113 4.0T 3.6T 326G 92% /ull3
/dev/md/sfl14/dsk/d110 3.0T 946G 2.0T 32% /ull0_arch
/dev/md/sfl14/dsk/d104 2.0T 1.97 37G 99% /ul04

/dev/md/sf14/dsk/d103 2.0T 1.9T 47G 98% /ul03
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Storage Admin Tauntage: Let's Do Some Math

The database is stopped because "they are out of space."

10 3
(o)
4200 .« Yet 20% of the space allocated has never been used.
2100 52
2100 239
197 191
2100 31
264 188
1000 58
264 225 — — ' \‘ """
IF ¥OU BUY OUR APPROMIMATELY 71T ITs HM-'lD TO s.tw FINE suf,"r Tm
4000 326 SYSTEM IT WILL g HOW MUCH DOES | IT DEPEMDS ON ME HOLJ MUCH
PAY FOR ITSELF a l\_h’IT COETF‘ '\\ MAMY FACTORS MOMNEY IT WILL |
3000 2000 IN THREE YEP.RE) H - [ SAVE HNNUF\LLY—)
N —— | | ik 3=
2000 37 V 2 o J',)
4
1 ; &
2000 2000 o "L
2000 47
7. Fi I
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And That's Not Counting Free Space

SQL> select file_name, tablespace_name
2 from dba_data_files
3 where autoextensible = 'YES'
4 order by 1;

FILE_NAME TABLESPACE_NAME
/ull3/oradata/SFl4/datafile/ol_mf_lob_01_8jlsmo05_.dbf LOB_01
/ull3/oradata/SFl4/datafile/ol_mf_lob_01_8jlst7ky_.dbf LOB_01
/ull3/oradata/SFl4/datafile/ol_mf_lob_01_8jlsx6fr_.dbf LOB_01
/ull3/oradata/SFl4/datafile/ol_mf_lob_01_87j1t035w_.dbf LOB_01
/ull3/oradata/SFl4/datafile/ol_mf_lob_01_8jl1t34sd_.dbf LOB_01
/ull3/oradata/SFl4/datafile/ol_mf_lob_01_8rsb5xndc_.dbf LOB_01
/ull3/oradata/SFl4/datafile/ol_mf_lob_01_8vdx8bps_.dbf LOB_01
/ull3/oradata/SFl4/datafile/ol_mf_lob_01_8vdx9r68_.dbf LOB_01
/ull3/oradata/SFl4/datafile/ol_mf_lob_01_8vdxcSks_.dbf LOB_01
/ull3/oradata/SFl4/datafile/ol_mf_lob_ 01_8vdxf9vl_.dbf LOB_01

10 rows selected.
SQL> select sum(bytes)/1024/1024/1024 FREE_SPACE

2 from dba_free_ space
3 where tablespace_name = 'LOB_01"'";

6166.08484
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Case Study 5

Virtual Success




Virtual Success

Consider the following scenario.

You have 12TB of disk available for redo logs in your FRA.

You have three databases each of which generates about 3TB of archived
redo per day (3x3 = 9) leaving you 3TB of available disk. The storage

admins want to virtualize the allocation.

Do you give each database 4TB or do you get creative with virtualization
and give each of them 6TB?

3+3+3= 9
3+3+4=10
3+3+5=11
3+44+4=12
3+44+5=12
4+4+4=12

Even if there is a big data load on one of them it won't exceed 12TB: What could possibly go wrong?
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Non-Spinning Persistent Storage

Comparing Oracle Database Appliance and
Exadata

Sep 21, 2011 / By Marc Fielding

Tags: Group Blog Posts, Oracle, Oracle Exadata, Technical Blog

Oracle Database Appliance (ODA) is in many ways similar to an Exadata guarter rack: they
both use two similar compute servers in an engineered system configuration, with shared
storage and flash storage. But in other ways, especially networking and storage, they differ
significantly. In particular:

e Storage connectivity: ODA uses SAS direct attachment, while Exadata uses an
InfiniBand backbone connected to dedicated storage servers

¢ Flash memory: Exadata has significantly more flash memory than ODA does. While
both can store ASM diskgroups in flash, Exadata also has flash cache capability. ODA's
default configuration uses flash to store redo logs; this helps compensate for ODA's
lack of
battery-backed disk write cache in the latency-sensitive redo write workload.
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SANE & RAID

= SAME

= Stripe And Mirror Everything
= RAID O

= Stripe (no parity or mirror)
= RAID 1

= Mirror

= RAID 0+1

= Mirror of stripes

= RAID 1+0

= Stripe of mirrors
= performance identical to O+1
= capacity identical to 0+1

= higher fault tolerance than 0+1
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Why should I not use BAID 57
Art 5 Kagel

Sane SAN
James Morle Scale Abilities

Is RATD 5 Really a Bargain?
Cary Millsap Method R

Confisuring QOracle Server for VLDB
Cary Millsap Method R

Finally! The RAID F Simulator 1s here !
Create by Jesper Haure Norrevang

Juan Loatza on raad V
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Server Layer




= Hardware
» CPU: The term no longer has any meaning

= sockets
= cores
= threads

= Memory

* Internal Buses
= Slots

= Blade Servers
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Hardware

= Can we use our current servers?

Or more importantly "should" we use our current
servers

» Pizza Boxes (1U, 2U, 3U)

= Blades (H/P and Cisco UCS)

= MA10 (Fujitsu - Solaris)

= P Series (IBM - AIX)

= Z Series (IBM - zLinux)

= T Series (Sun - Oracle)

= M Series (Sun - Oracle)

= ODA (Oracle - Linux)

= Exadata (Oracle - Linux)
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SMP vs NUMA

= SMP (Symmetric Multi-Processor)
= Multiple CPUs
= Shared Memory Bus
= One Memory Controller
= All CPUs see the same memory, thus "Symmetric"

= NUMA (Non-Uniform Memory Architecture)

= Multiple CPUs

= Multiple Memory Controllers (One or more CPUs / Memory
Controller)

= Memory Bus’s shared between shared memory controllers

= Different CPUs see different memory "Non-Uniform"

= The Oracle database, by default, is not NUMA aware
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Case Study 6

Cisco UCS




Guaranteeing Failure Before The Servers Arrive

= Network stability is critical to Oracle DBAs

* |f you have network issues you can waste staggering
amounts of time proving the issue isn't the database

= |n 2013 | worked with Cisco UCS

» ~10 databases stand-alone 11gR2
= ~75 RAC Active-Active or Clusterware Active-Passive Failover

* The questions that needed to be addressed was
= What is the value of failover to a cluster?
= What is the value of functioning network diagnostics?
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VLANSs and the Cluster Interconnect

» |tis essentially impossible do what is recommended in
Oracle Support's "best practices" guidelines for RAC
with blades: any blades from any vendor

RAC: Frequently Asked Questions (Doc ID 220970.1)

Cluster interconnect network separation can be satisfied either by using standalone, dedicated switches, which provide the
highest degree of network isolation, or Virtual Local Area Networks defined on the Ethernet switch, which provide broadcast
domain isolation between IP networks. VLANs are fully supported for Oracle Clusterware interconnect deployments. Partitioning
the Ethernet switch with VLANs allows for:

- Sharing the same switch for private and public communication.

- Sharing the same switch for the private communication of more than one cluster.

- Sharing the same switch for private communication and shared storage access.

The following best practices should be followed:
The Cluster Interconnect VLAN must be on a non-routed IP subnet.

All Cluster Interconnect networks must be configured with non-routed IPs. The server-server communication should be single hop
through the switch via the interconnect VLAN. There is no VLAN-VLAN communication.

Oracle recommends maintaining a 1:1 mapping of subnet to VLAN.
The most common VLAN deployments maintain a 1:1 mapping of subnet to VLAN. It is strongly recommended to avoid multi-

subnet mapping to a single VLAN. Best practice recommends a single access VLAN port configured on the switch for the cluster
interconnect VLAN. The server side network interface should have access to a single VLAN.
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VLANSs and the Cluster Interconnect

= |tis extremely difficult to troubleshoot interconnect
iIssues with UCS as the tools for separating public,
storage, and fusion interconnect packets do not exist

Troubleshooting gc block lost and Poor Network Performance in a RAC Environment (Doc ID 563566.1)

6. Interconnect LAN non-dedicated

Description: Shared public IP traffic and/or shared NAS IP traffic, configured on the interconnect LAN will result in degraded
application performance, network congestion and, in extreme cases, global cache block loss.

Action: The interconnect/clusterware traffic should be on a dedicated LAN defined by a non-routed subnet. Interconnect traffic
should be isolated to the adjacent switch(es), e.g. interconnect traffic should not extend beyond the access layer switch(es) to
which the links are attached. The interconnect traffic should not be shared with public or NAS traffic. If Virtual LANs (VLANS) are
used, the interconnect should be on a single, dedicated VLAN mapped to a dedicated, non-routed subnet, which is isolated from
public or NAS traffic.
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My Experience

Blade servers, of which Cisco UCS is one example, do
not have sufficient independent buses and NICs to
avoid the networking becoming a single point of failure

It is good when the public interface has a "keep alive"
enabled but this is a fatal flaw for the cluster
iInterconnect

When different types of packets: public, storage, and
interconnect are mixed low-level diagnostics are
difficult if not impossible

When different types of packets, public, storage, and
iInterconnect are mixed the latency of one is the
latency of all

Traffic from any one blade can impact all blades
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Conclusion

» Blade servers may be a good solution for application
and web servers

» They are acceptable for some stand-alone databases

= Do not buy blade servers if
= High availability is the goal
= RAC the technology for achieving it
= Performance and stability are important

= Buy blade servers if
* You are deploying small to medium size stand-alone databases
= You are deploying RAC and getting paid by the hour

* You are deploying RAC and your single biggest unfulfilled
ambition in life is to work a service request with Oracle Support
while being verbally abused by your management
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Virtual Machine Layer




Virtual Machine Topics

» Virtual machines (VMs) require resources and
configuration
= CPU Resources
= Interrupt Coalescing
= Chipset Power Management
= Memory Allocation

= Read the docs: They are all different
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Virtual Machines

= Many choices ... which one is right for you?

= Citrix
= |BM LPar
= |IBMzVM

= Microsoft HyperV Oracle VM (OVM)
= Microsoft Virtual Server

= QOracle Linux Containers

= Redhat Enterprise Virtualization

= Solaris Containers

= VMWare vSphere

Only Oracle and IBM virtualization technology is supported for RAC ... and it matters
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» For zLinux and AlIX nothing is better than zVM and
LPARs

= For non-IBM operating systems use OVM

= One throat to choke
» Templates

= Or, for Linux and Solaris, use
operating system containers
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Virtual Machines

= |eave sufficient cpu resources for the bare-metal
operating system or hypervisor (brand dependent) 10
perform I/O and manage network traffic

= |f you do not know, from your memory, how much cpu it
takes to move one byte into and out of your computer's
memory you shouldn't be using VMs

= Disable interrupt coalescing
» Disable chipset power management (brand dependent)
= Read the docCs http/mwww.vmware.com/pdf/Perf Best Practices vSphere5.0.pdf

= VMs on NUMA machines should be configured to
recognize NUMA memory allocation

= This example is from vSphere where 0 and 1 are the two
processor sockets

numa.nodeAffinity=0,1
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OVM Tuning for RAC

= Use non-sparse disks for RAC
= |Improves response times decreasing node evictions

= Minimize time drift by modifying sysctl.conf

xen.independent_wallclock=1

= Bond multiple network interfaces for production use
by creating multiple xen bridges

= |f the network is slow and there are heartbeat failures
try increasing the misscount to 60 from default 30

[root@racl ~]# crsctl set css misscount 60
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Operating System Layer




Operating System Topics

= Supported Operating Systems
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Supported Operating Systems

= *NIX

= Linux
zLinux
Solaris
= AIX
HP/UX

= Windows

Windows Server 2008
Windows Server 2012
Windows 7 Professional
Windows 8 Professional

At one time Oracle supported 92 different combinations
of hardware platform and operating system
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Operating System Topics

= Kernel Parameters
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Kernel Parameters

= How many databases are on the server?

cat >> /etc/sysctl.conf <<EOF

fs.file—-max = 6815744

kernel.shmall = 2097152

kernel.shmmax = 2147483648

kernel.shmmni = 4096

kernel.sem = 250 32000 100 128
net.core.rmem _default = 4194304
net.core.rmem max = 4194304
net.core.wmem_default = 262144
net.core.wmem_max = 1048576
net.ipvd.ip_forward = 0
net.ipvéd.conf.default.rp_filter =1
tcp.ipvéd.tcp_wmem 262144 262144 262144
tcp.ipvd.tcp_rmem = 4194304 4194304 4194304
fs.aio—max—nr = 3145728
net.ipvd.ip_local_port_range = 9000 65000
EOF

—— activate changes
/sbin/sysctl -p

In Solaris rmem and wmem become rsize and wsize
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Operating System Topics

= Swapiness
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Swapiness !|= Happiness

= Swapping (aka Paging)
* |n a sense the operating system's version of the
database's Temp tablespace

vm.swapiness=0  The kernel will swap only to avoid an out of memory condition
vm.swapiness=60  The default value

vm.swapiness=100 The kernel will swap aggressively
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Operating System Topics

= DNS Redirection

= Port Exhaustion is not the result of drinking too much port
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Case Study 7

Port Exhaustion




How it began

= Customer Reports stuck in the queue

Hi Ops

Report Jobs are getting stuck in Waiting in Queue. Also, having performance
issues with Admin side

Thanks,
J

Step to Recreate

1. Log into Website

2. Navigate to Reports

3. Search for Account Data

4. Run the report for morgand

5. Notice that the report is stuck in Waiting in Queue
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How it began

= The website declined to show this webpage (HTTP403)

As a partner we got communication that the previously assigned sandboxes will
be brought down.

Instead -as a partner- we got a them demo environment assigned (Tenant ID:
PARTNEROO042 which we have integrated with a customer database instance
(p42emo ace4morgan).

Everything was working fine (including integration).

Today | tried to access the instance via the partner and via the direct url
(https://partner0001.demo.xxx.com/admin/nativelogin.jsp) but in both case an
error is displayed on the screen (see attachment).

We need this be fixed as soon as possible!
(major customer demo session on Friday!)
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How it began
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How Does An Application Connect To RAC?

= Do you connect to the SCAN [P by name or number?
= |f by name a DNS server resolves the name to an IP

= To avoid single points of failure you should have two
DNS servers with a load balancer in front of them

= The SCAN IP points to a VIP
= A VIP points to a physical IP address
= Most servers cache DNS entries to improve speed
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Connection Problem Triage

= Try to connect to the cluster?
= From where?
=  With what tool?
= To the SCAN, VIP, or physical IP?

* Ping the IP addresses

= Run Trace Route on the IP addresses
= Read the listener log

» Read the database alert log

= Call the network admins who will tell you:

a/ajajajaja everything looks good ...
a/a/alalalal the network is fine ...

ﬂ;‘ﬂﬂ;@ the network is always fine

you DBAs are always having problems
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RESOLV.CONF

NAME

resolv.conf- resolver configuration file

SYNOPSIS

Jjete,

rejclv.Cconi

DESCRIPTION

The reaclver is asetofroutines that provide access to the Internet Domain Mame System. See resolver{JRESOLY). reaclv.conf isa
configuration file that contains the information that is read by the reaclver routines the firsttime they are invoked by a process. The file is

designed to be human readable and contains a list of keywords with values that provide various types of resclver information.

The reaclv.conf file contains the following configuration directives:
nameserver

Specifies the Internet address in dot-notation format of a name server that the resolver is to query. Up to MAXMNS name servers may
be listed, one per keyword. See <reaclv.h> . Ifthere are multiple servers, the resolver library gueries them in the arder listed. If no
name server entries are present, the resolver library queries the name server on the local machine. The resolver library follows the
algorithm to try a name server until the query times out. It then tries the the name servers that follow, until each query times out. It
repeats all the name servers until a maximum number of retries are made.

domain

Specifies the local domain name. Most queries for names within this domain can use short names relative to the local domain. If no
domain entry is present, the domain is determined from sysinfo({2) or from gethostname(3C). (Everything after the first " is presumed

to be the domain name.) If the host name does not contain a domain part, the root domain is assumed. You can use the
LOCALDOMETIN environmentvariable to override the domain name.
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RESOLV.CONF

s=earch

The search list for host name lookup. The search list is normally determined from the local domain name. By default, it contains only
the local domain name. You can change the default behavior by listing the desired domain search path following the search keyword,
with spaces ortabs separating the names. Most zesclver queries will be attempted using each component of the search path in

turn until a match is found. This process may be slow and will generate a lot of netwark traffic if the servers for the listed domains are
not local. Queries will time out if no server is available for one of the domains.

The search list is currently limited to six domains and a total of 256 characters.

sortlist addresslist

Allows addresses returned by the libresolv-internal gethosthyname () to be sorted. A sortlistc is specified by IP address
netmask pairs. The netmask is optional and defaults to the natural netmask of the net. The IP address and optional netwark pairs are
separated by slashes. Up to 10 pairs may be specified. For example:

i
i
[
[}

(]
8]
il

_ mm dEE qEm M rmEE AE
gortlist 130.155.160.0/5255.25
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RESOLV.CONF

options

Allows certain internal resolver variables to be maodified. The syntax is

opticns cpticn ...

where option is one of the following:
debug

Sets RES_LEBUG inthe _res.opticns field
ndots: n

Sets a threshold floor for the number of dots which must appearin a name givento res cuery () before an initial absolute
[as-is) query is performed. See resolver(3RES0OLY). The default value for mis 1, which means that ifthere are any dots ina
name, the name is tried first as an absolute name before any search list elements are appended ta it.

timeout: N
retrans: n

Sets the amount of time the resalver will wait for a response from a remote name server before retrying the query by means of
a different name server. Measured in seconds, the defaultis RES TIMECUT . See <resclv.h> .The timecut and

retrana values are the starting point for an exponential back off procedure where the timecut is doubled for every
retransmit attermpt.

attenpts: N
retry: n

Sets the number of imes the resolver will send a query to its name servers before giving up and returning an errar to the
calling application. The defaultis RES DFLEEIRY . See <resclv.h> .
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Resolution: The DNS Admin

On August 7th, we experienced a 2 hour outage that impacted more than 150 customers. In
researching this outage it was noticed that DNS caching had been disabled on the Oracle
Database Servers. Also, in going through the logs on the F5 Local Traffic Manager (LTM), is
was noticed that there were 39,696 port exhaustion errors on port 53 going to the three
DNS servers, starting at approximately 4am and ending slightly after 3pm. There were also
an additional 625,665 port exhaustion error messages that were dropped in the logs,
bringing the total to 665,361 port exhaustion error messages.

Further research discovered that there was a misconfiguration in the resolv.conf file on the
servers in the data center. The resolv.conf file on these servers looked like this:

search morgan.priv

nameserver 10.24.244.200 (VIP pointing to servers listed below)
nameserver 10.24.244.21 (Bind server 01)

nameserver 10.24.244.25 (Bind server 02)

nameserver 10.24.244.29 (Bind server 03)

This results in the first DNS query going to the VIP for hostname and reverse IP resolution, and then to
the three DNS servers. However, the 3 DNS servers which were supposed to be the alternative option to
the VIP are also pointing to the same VIP. This basically sets up an infinite loop until the DNS queries
time out.

The recommended resolution was to remove the VIP and have the servers query the DNS servers
directly.

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014



Resolution: The DNS Admin

These graphs give an overview of what was happening throughout August 7th on the servers. | noticed
that there is a sudden drop in connections right around 10:40am; and returning at around 10:45 am.

If you look at the files I've sent out previously, there is actually less evidence of port exhaustion between
10:22 and 10:42; with increasing levels of port exhaustion as connections and activity increases after
about 12:07pm.

Additionally, | went back over the last few days and looked for port exhaustion for the DNS servers on
port 53 and found the following:

Jul 29 - 16 port exhaustion errors
Jul 30 - 7 port exhaustion errors
Jul 31 - 8 port exhaustion errors
Aug 1 - 6 port exhaustion errors
Aug 2 - 38,711 port exhaustion errors
Aug 3 26,023 port exhaustion errors
Aug 4 - 22,614 port exhaustion errors
Aug 5 - 20 port exhaustion errors
Aug 6 11,282 port exhaustion errors
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Resolution: The DNS Admin

Additionally, | did some calculations on the additional port exhaustion log messages that were dropped —
these were the throttling error that | mentioned previously.

On the 7th of August there were an additional 625,665 port exhaustion error messages that were

dropped. On August 3rd, there were an additional 99,199 port exhaustion error messages that were
dropped.

And on August 2nd, there were an additional 204,315 port exhaustion error messages that were
dropped .

These numbers are in addition to the numbers of port exhaustion errors previously reported.
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Resolution: The System Admin

Every unix box at the LAX data center has this resolv.conf file:

search morgan.priv

nameserver 10.24.244.200 (VIP pointing to both ADO1l and ADO2 windows servers)
nameserver 10.24.244.21 (Bind server 01)

nameserver 10.24.244.25 (Bind server 02)

nameserver 10.24.244.29 (Bind server 03)

The idea behind this design is to firstly query the VIP (for hostname resolution) and then, the 3 bind
servers which are slave DNS servers of the AD DNS servers described above.

Now, I've found that the BIND servers (unix) which are supposed to be the alternative option to the VIP,
have the same /etc/resolv.conf file and therefore are also pointing to the VIP on the first place. As you
can imagine this basically ends up in an infinite loop until the load balancer get finally some relief or the
DNS queries timeout.

Refer to the attachment "Morgan current arch" to see the workflow.

The fix should be easy and basically would consist of removing the VIP from the /etc/resolv.conf from the
Bind servers and have them pointing to each AD server (bind01 -> ADO1, bind02 -> ADO2, etc).

The ultimate solution would be to remove the VIP from all the /etc/resolv.conf files and query the BIND

servers (Helen has been asking for this for months) and although we have done that in the DEN
environment, apparently that hasn't been done on the LAX side yet.
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Operating System Topics

= NUMA
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NUMA (4

= Non-Uniform Memory Access

= A memory design used in multiprocessing, where the
memory access time depends on the memory location
relative to the processor

= A processor can access its own local memory faster than
non-local memory
= The benefits of NUMA are limited to particular workloads,

notably on servers where the data are often associated
strongly with certain tasks or users

DSM Network
with Directory

Graphic Source: Wikipedia
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NUMA ¢4

[oracle@alphal ~]$ numactl —-hardware Not Configured

available: 1 nodes (0)
node 0 size: 4095 MB
node 9 free: 648MB
node distances:

node 0
0: 10
[oracle@alphal ~]$ numactl —--show

policy: default
preferred node: current
physcpubind: 0O
nodebind: 0

membind: 0

[dmorgan@lxoraplnb5 ~]$ numactl —--hardware e
available: 2 nodes (0-1) Conflgured
node 0 size: 48457 MB

node 0 free: 269 MB

node 1 size: 48480 MB

node 1 free: 47 MB

node distances:

node 0 1

0: 10 20
1: 20 10
[dmorgan@lxoraplnb ~]$ numactl —--show

policy: default

preferred node: current

physcpubind: 01 2 3 456 78 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
cpubind: 0 1

nodebind: 0 1

membind: 0 1
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N U MA (3:4)

» The Oracle Database does not, by default,
understand NUMA

= Most System Admins don't either

5 AND LOWER (a.ksppinm)
ORDER BY 1;

_NUMA_instance_mapping
_NUMA_pool_size
_db_block_numa

_enable_ NUMA_interleave
_enable NUMA optimization
_enable NUMA support
_numa_buffer_ cache_stats
_numa_shift _enabled
_numa_shift value
_numa_trace_level
_px_numa_stealing_enabled
_px_numa_support_enabled
_rm_numa_sched_enable
_rm_numa_simulation_cpus
_rm_numa_simulation_pgs

LIKE '$numa%'

o\

Not specified
Not specified
1

TRUE

FALSE

FEALSE

0

TRUE

0

0

TRUE

FALSE

FALSE

0

a.ksppdesc PDESC

SQL> SELECT a.ksppinm PNAME, c.ksppstvl PVAL,
2 FROM xSksppi a, xS$Sksppcv b, x$Sksppsv c
3 WHERE a.indx = b.indx
4 AND a.indx = c.indx

Set of nodes that this instance should run on

aggregate size in bytes of NUMA pool

Number of NUMA nodes

Enable NUMA interleave mode

Enable NUMA specific optimizations

Enable NUMA support and optimizations

Configure NUMA buffer cache stats

Enable NUMA shift

user defined value for numa nodes shift

numa trace event

enable/disable PQ granule stealing across NUMA nodes
enable/disable PQ NUMA support

(RM) related NUMA scheduled policy enabled
number of cpus for each pg for numa simulation in resource manager

Is Resource Manager

number of PGs for numa simulation in resource manager
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NUMA ¢4

= Either the S/A disables NUMA or you must enable
database support

conn / as sysdba

ALTER SYSTEM SET "_enable NUMA_support" = TRUE

COMMENT= 'NUMA Support Enabled 30-Jul-2014"
CONTAINER=ALL

SCOPE=SPFILE
SID="*"';
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Operating System Topics

» HugePages
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HugePages s

= aka "Large Memory Pages" or "Large Pages"

= Each page table entry represents a "virtual to
physical" translation of a process’s memory

» PageTable overhead can be very high as standard
O/S pages are 4-8K often resulting in thrashing

= Can be 2M or larger (up to 1GB when cpu has PDPE1GB flag)
= Can be used by the Oracle Database SGA

= One warning:
The entire SGA must fit inside the HugePages. If it
does not fit none of it will use the HugePage memory
and you will essentially have walled your database off
from using a large portion of the server's memory

an | damorganl2c@gmail.com www.morganslibrary.org

erformance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 158




HugePages es)

= Set parameter: /etc/sysctl.conft

vm.nr_hugepages = <# of hugepages>

= Set memlock: /etc/security/limits.conf

* hard memlock 5243000
* soft memlock 5243000

= Restart Oracle
= System reboot is recommended

= Allows contiguous memory to be allocated for HugePages at
system startup
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HugePages es)

. CheCk /proc/meminfo
» ook for HugePages lines near the bottom of the listing

HugePages_Total: 6491
HugePages_Free: 10
Hugepagesize: 2048 kB
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HugePages «s

* The best technical reference on HugePages on the
web is blogs by Kevin Closson

oy,

Blog Papers, Webcasts, etc Misc

Configuring Linux Hugepages for Oracle Database
Is Just Too Difficult! Isn’t It? Part - lil. Do You
Really Want To Configure The Absolute

Minimum Hugepages?

= oracle G2

14 Comments

In part I of my recent blog series on Linux hugepages and modern Oracle
releases I closed the post by saying that future installments would materialize
if I found any pitfalls. I don't like to blog about bugs, but in cases where there
is little material on the matter provided elsewhere I think it adds value. First,
however, I'd like to offer links to parts I and II in the series:

s Configuring Linux Hugepages for Oracle Database Is Just Too Difficult!

EMC Emplovee Disdaimer
The opinions and interests
expressed on EMC employee blogs
are the employses' own and do not
necessarily represent EMC's
pos
makes no representation or

ons, strategies or views. EMC

warranties about employee blogs or
the accuracy or reliability of such
blogs. When you access employee
blags, even though they may
contain the EMC logo and content
regarding EMC products and

. employee blogs are
independent of EMC and EMC does
not contral their content or

servic

operation. In addition, a link to a
blog does not mean that EMC

s that bleg or has
responsibility for its content or use.

endorse

This disclaimer was put into place
on March 23, 2011.




HugePages es)

= For medium to large databases you should configure
HugePages as it makes memory access more
efficient

= For NUMA machines think NUMA and HugePages ...
it is not a question of one or the other

= Configuration must be calculated as too few
HugePages or too large an SGA will essentially fence
your database off from much of the server's memory
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Operating System Topics

= Tools
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Operating System Topics

= top

= cpu utilization
= |ostat

= disk I/O
= memsiat

" memory usage
= sar

= system activity reporter
= sar -B (page swapping)

= vmstat
= virtual memory

= O/S Logs
= OSWatcher
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Operating System Logs

* Linux look at /var/log/messages

= Other operating systems may use other directories
and file names

Aug 4 04:09:16 oraplnl Updating DNS configuration for: oraplnl.lux20.morgan.priv

Aug 4 04:09:16 oraplnl Initial DNS Server: 10.2.198.34

Aug 4 04:09:16 oraplnl Connecting to DNS server 10.2.198.34Aug 4 04:09:16 oraplnl Connected to DNS server 10.2.198.34
Aug 4 04:09:16 oraplnl Updating both HOST and PTR record for: oraplnl.lux2.morgan.priv

Aug 4 04:09:16 oraplnl Deleting old reverse lookup records for oraplnl.lux2.morgan.priv on 10.2.198.34.
Aug 4 04:09:17 oraplnl Adding GSS support to DNS server 10.2.198.34

Aug 4 04:09:17 oraplnl Added GSS support to DNS server 10.2.198.34

Aug 4 04:09:17 oraplnl Failed to delete reverse lookup record 11.78.2.10.in-addr.arpa. Reason Refused (5).
Aug 4 04:09:17 oraplnl Deleting reverse lookup records for our current new IP Address(s) on ad01l0.lux20.morgan.priv.
Aug 8 12:56:04 oraplnl ntpd[1339]: ntpd exiting on signal 15

Aug 8 12:57:27 oraplnl ntpdate[12406]: step time server 10.2.255.254 offset 82.262906 sec

Aug 8 12:57:27 oraplnl ntpd[12408]: ntpd 4.2.2pl@1.1570-0 Fri Jul 22 18:07:53 UTC 2011 (1)

Aug 8 12:57:27 oraplnl ntpd[12409]: precision = 1.000 usec

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface wildcard, 0.0.0.0#123 Disabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface wildcard, ::#123 Disabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface bond2, fe80::217:a4ff:fe77:£c18#123 Enabled
Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface lo, ::1#123 Enabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface bond0O, fe80::217:a4ff:fe77:£cl10#123 Enabled
Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface eth2, fe80::217:a4ff:fe77:fcl4#123 Enabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface eth3, fe80::217:a4ff:fe77:fcl6#123 Enabled

Aug 8 12:57:27 oraplnl ntpd[12409]: Listening on interface lo, 127.0.0.1#123 Enabled

Aug 8 12:57:27 oraplnl ntpd[12409]: kernel time sync status 0040

Aug 8 12:57:27 oraplnl ntpd[12409]: frequency initialized 0.000 PPM from /var/lib/ntp/drift
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OSWaicher

» Atool for the analysis of the data produced such
linux utilities as top, iostat, vmstat, and netstat

= Provides the analysed data as a graphic with
OSWg tool

» Provides persistent storage for later analysis of
operating system metrics  [Helmut's Oracle Blog

= D i Stri b uted 3 free ] by HOME RAC RDBMS LINLX VIRTUALBOX JAVA oCcpP
Oracle Support

OSWatcher - Installation and Usage

Contents
1. Install OSWatcher

2. Create file private.net for monitoring Cluster interconnet

3. Start and Stop 05 Watcher

4. Is O5watcher running and if yes with which parameters ?

5. Starting O5Watcher via ssh and check whether O5Watcher is running
6. Analyze data and create a HTML report

7. Using the O5Watcher Analyzer in interactive mode

8. Create a HTML file using O5Watcher Analyzer and display the report with your webbrowser
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LVM Layer

Configuration




ASM

* |ntelligent Data Placement

= When using spinning disk placing data on the outside of
the disk yields faster access as the head can read more
track area per unit of time

=  Works best for databases where different files are accessed
at different rates

ALTER DISKGROUP data
ADD TEMPLATE datafile_hot ATTRIBUTE (HOT MIRRORHOT) ;

ALTER DISKGROUP archives
ADD TEMPLATE datafile_cold ATTRIBUTE (COLD MIRRORCOLD) ;

ALTER DISKGROUP data
MODIFY FILE '+data/orcl/datafile/users.259.679156903"
ATTRIBUTE (HOT MIRRORHOT) ;
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Database Layer

Configuration




Database Configuration Topics

= Statistics and Stats Collection
* Memory Management

= Optimizer Parameters

= RAC

= Segments

= Tablespaces
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Statistics

= System Stats

» Fixed Table Stats

= Dictionary Stats

= Table and Index Stats

» Resource Manager and Calibrate
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SySte m Stats (1:3)

= How does the optimizer know the capabilities of the
hardware it is running on?

= DBMS STATS.GATHER_SYSTEM_STATS gathers
information for the CBO while the system is under
load

= This information is used to determine the capabilities
of the server's subsystems

= System Stats should be collected once on every
system under full production load and then, again,
every time a subsystem is modified
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System Stats s

T T

CPUSPEED Workload CPU speed in millions of cycles/second
CPUSPEEDNW Noworkload CPU speed in millions of cycles/second
IOSEEKTIM Seek time + latency time + operating system overhead time in milliseconds
IOTFRSPEED Rate of a single read request in bytes/millisecond
MAXTHR Maximum throughput that the 1/O subsystem can deliver in bytes/second
MBRC Average multiblock read count sequentially in blocks
MREADTIM Average time for a multi-block read request in milliseconds
SLAVETHR Average parallel slave I/O throughput in bytes/second
SREADTIM Average time for a single-block read request in milliseconds
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System Stats @3

SQL> SELECT pname, pvall
2 FROM aux_stats$

3 WHERE sname = 'SYSSTATS_MAIN';
PNAME PVALL
CPUSPEED 784
CPUSPEEDNW 3264.04494
TIOSEEKTIM 10
IOTFRSPEED 4096
MAXTHR
MBRC
MREADTIM
SLAVETHR
SREADTIM .495

exec dbms_stats.delete_system stats;

alter system flush shared_pool;

exec dbms_stats.gather_system_stats();

—— wait 5 minutes then do work (create, select,
exec dbms_stats.gather_system_stats('STOP');

SQL> SELECT pname, pvall
2 FROM aux_stats$

3 WHERE sname = 'SYSSTATS_MAIN';

PNAME PVALL
CPUSPEED 2634
CPUSPEEDNW 3264.04494
IOSEEKTIM 10
IOTFRSPEED 4096
MAXTHR

MBRC 53
MREADTIM 2.246
SLAVETHR

SREADTIM 11.527

rollup,

cube,

group by, order by)
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Fixed Table Stats

SQL> select type, count (*)
2 from vSfixed_table

= Gathers statistics for all fixed objects | : cio oy tyee
(dynamic performance tables) 4 order by 1;

TYPE COUNT (*)
TABLE 1144
VIEW 1261

SQL> select name
2 from vSfixed_table
3 where rownum < 11;

XSKQFTA
XSKQFVI
XSKQFVT
XSKQFDT
XSKQFCO
XSKQFOPT
XSKYWMPCTAB
dbms_stats.gather_ fixed_objects_stats ( XSKYWMWRCTAB
stattab IN VARCHAR2 DEFAULT NULL, X$SKYWMCLTAB
statid IN VARCHAR2 DEFAULT NULL, XSKYWMNE
statown IN VARCHAR2 DEFAULT NULL,

no_invalidate IN BOOLEAN DEFAULT to_no_invalidate_type(get_param('NO_INVALIDATE')));

SQL> exec dbms_stats.gather fixed_ objects_stats;
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Dictionary Stats

= Gathers statistics for dictionary schemas 'SYS',
'SYSTEM' and schemas of RDBMS components

= Two overloads

SQL> exec dbms_stats.gather dictionary stats (cascade=>TRUE) ;

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 176



Table, Partition, Column, and Index Stats

dbms_stats.gather_table_stats(

ownname IN VARCHARZ,

tabname IN VARCHARZ,

partname IN VARCHARZ2 DEFAULT NULL,

estimate_percent IN NUMBER DEFAULT DEFAULT_ESTIMATE_PERCENT,

block_sample IN BOOLEAN DEFAULT FALSE,

method_opt IN VARCHARZ2 DEFAULT DEFAULT_ _METHOD_ _OPT, —-- or 'FOR ALL COLUMNS SIZE 1°',
degree IN NUMBER DEFAULT to_degree_type (get_param('DEGREE")),

granularity IN VARCHARZ2 DEFAULT DEFAULT_GRANULARITY,

cascade IN BOOLEAN DEFAULT DEFAULT_CASCADE,

stattab IN VARCHARZ2 DEFAULT NULL,

statid IN VARCHAR2 DEFAULT NULL,

statown IN VARCHARZ2 DEFAULT NULL,

no_invalidate IN BOOLEAN DEFAULT to_no_invalidate_type(get_param('NO_INVALIDATE')),
stattype IN VARCHARZ2 DEFAULT 'DATA',

force IN BOOLEAN DEFAULT FALSE,

context IN dbms_stats.ccontext DEFAULT NULL,

options IN VARCHARZ2 DEFAULT DEFAULT_OPTIONS) ;

exec dbms_stats.gather_table_stats (USER, 'SERVERS', 'P2010103106°',
estimate_percent => dbms_stats.auto_sample_size,
block_sample=>TRUE,

method_opt=>'FOR ALL INDEXED COLUMNS',

degree=>2,

cascade=>TRUE

force=>TRUE) ;
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Extended Stats

= Creates a virtual column for a user specified column group
or an expression in a table

= Allows for the creation of stats that relate to a data
distribution across multiple columns in a single table

SELECT dbms_ stats.create extended stats (USER, 'SERV_INST', '"(srvr_id, si_status)')
FROM dual;
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Set Preferences

= Set Stats Collection preferences so DBMS_STATS
runs the way you want it to run
= SET DATABASE PREFS
= SET GLOBAL PREFS
= SET SCHEMA PREFS
= SET TABLE_PREFS

exec dbms_stats.set_table prefs (USER, 'SERVERS', 'ESTIMATE_PERCENT', '90");

exec dbms_stats.set_table prefs (USER, 'SERVERS', 'DEGREE',6'8'");
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Set Stats

= Set stats when you know what will be there before
stats will next be gathered

= When you add a new partition to a range partitioned table
do you already know the data range it will be holding? The
optimizer doesn't

exec dbms_stats.set_table_stats (USER, 'EMP', numrows=>1000000, numblks=>10000, avgrlen=>74);

exec dbms_stats.set_index_stats (USER, 'ix_emp_deptno', numrows=>1000000, numlblks=>1000,
numdist=>10000, clstfct=>1);

exec dbms_stats.set_column_stats (USER, 'emp', 'deptno', distcnt=>10000);

exec dbms_stats.set_table_stats(USER, 'dept', numrows=>100, numblks=>100);
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Fix Stats

» Fix stats when you know there are errors: for
example on a newly created partition
= SET_COLUMN_STATS
= SET _INDEX_STATS
= SET_SYSTEM_STATS
= SET TABLE_STATS

DECLARE
Sr_arr dbms_stats.statrec;
new_low DATE := TO_DATE ('0l-DEC-2013");
new_high DATE := TO_DATE ('31-DEC-2013");
vals_arr dbms_stats.datearray;
BEGIN
sr_arr.eavs := 0;
sr_arr.chvals := NULL;
sr_arr.epc := 2;
vals_arr := dbms_stats.datearray(new_low, new_high);
sr_arr.bkvals := dbms_stats.numarray(10000,1000000) ;
dbms_stats.prepare_column_values (sr_arr, vals_arr);
dbms_stats.set_column stats (USER, 'PREPTEST', 'LAST DDL_TIME', NULL, srec => sr_arr);
END;
/
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New in 12¢

= DELETE_PROCESSING_RATE
= GATHER_PROCESSING_RATE
= SET_PROCESSING_RATE

= Set the preferences so that all collection jobs do it your way

dbms_stats.gather_processing_rate
gathering_mode IN VARCHARZ? DEFAULT 'START', —- valid wvalues 'START' and 'END'
duration IN NUMBER DEFAULT NULL) ; —— default is 60 minutes

exec dbms_stats.gather_processing rate('START', 1200);

ALL CPU_JOIN 10
CPU CPU_NL_JOIN |0_ACCESS
CPU_ACCESS CPU_RANDOM_ACCESS |0_BYTES_PER_SEC
CPU_AGG CPU_SEQUENTIAL_ACCESS |I0_RANDOM_ACCESS
CPU_BYTES_PER_SEC CPU_SM_JOIN |0_SEQUENTIAL_ACCESS
CPU_FILTER CPU_SORT MEMCM
CPU_GBY HASH, AGGR MEMCPY
CPU_HASH_JOIN
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DBMS_RESOURCE_MANAGER

» Maintains plans, consumer groups, and plan
directives that control and limit CPU and I/O resource
allocation between PDBs and User Consumer
Groups

* Provides semantics so that can group together
changes to the plan schema

= Note in the Oracle docs the phrase "It can only be
called when consolidation is enabled" which is jargon
that when translated into English means "you have a
CDB" and multitenant is enabled

* [ntroduced at version10gR1
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Resource Manager Calibrate 1/O

= |f you do not run CALIBRATE_IO resource manager
can not manage /O resources

set serveroutput on

DECLARE

iops PLS_INTEGER;
mbps PLS_INTEGER;
alat PLS_INTEGER;

BEGIN
dbms_resource_manager.calibrate_io (1, 100, iops, mbps, alat);
dbms_output.put_line('Maximum IOPS: ' || TO_CHAR(iops));
dbms_output.put_line('Maximum MBPS: ' || TO_CHAR (mbps));
dbms_output.put_line('Actual Latency: ' || TO_CHAR(alat));

END;

/

SELECT * FROM gv$io_calibration_status;

SELECT * FROM dba_rsrc_io_calibrate;
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Memory Management

= QOracle's memory management architecture in 10g
was ASMM (Automatic SGA Memory Management)

= |n 11g Oracle tried AMM (Automatic Memory Management)
assuming it would be an improvement: Oracle was
really really wrong! Resize ops manufactures waits

SELECT trunc(start_time), status, oper_type, oper_mode, parameter

FROM vSsga_resize_ops
WHERE initial _size <> final_size;

= |f AMM is deployed go back to ASMM to stop
thrashing

SQL> ALTER SYSTEM SET memory_max_target=0 SCOPE=spfile;
SQL> ALTER SYSTEM SET memory_target=0 SCOPE=both;
SQL> ALTER SYSTEM SET sga_target=###G SCOPE=both;
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Optimizer Parameters

= COMPATIBLE

SQL> show parameter compatible

compatible 12.1.0.0.0

SQL> show parameter optimizer

Did you upgrade the database

NAME TYPE but no one told the spfile?
optimizer_adaptive_features boolean TRUE
optimizer_adaptive_reporting_only boolean FALSE
optimizer_capture_sgl_plan_baselines boolean FALSE
optimizer_dynamic_sampling integer 2

optimizer features_enable string 12.1.0.1
optimizer_index_caching integer 0
optimizer_index_cost_adj integer 100
optimizer_mode string FIRST ROWS_10
optimizer_secure_view_merging boolean TRUE
optimizer_use_invisible_indexes boolean FALSE
optimizer_use_pending_statistics boolean FALSE
optimizer_use_sqgl_plan_baselines boolean TRUE
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Optimizer Parameters

» OPTIMIZER_MODE

= The default of ALL_ROWS optimizes for maximum
throughput for DSS and DW usage

= FIRST_ROWS optimizes for best response time for OLTP

SQL> show parameter optimizer

NAME TYPE VALUE
optimizer_adaptive_features boolean TRUE
optimizer_adaptive_reporting_only boolean FALSE
optimizer_capture_sgl_plan_baselines boolean FALSE
optimizer_dynamic_sampling integer 2
optimizer_features_enable string 12.1.0.1
optimizer_index_caching integer 0
optimizer_index_cost_adj integer 100
optimizer mode string FIRST ROWS 10
optimizer_secure_view_merging boolean TRUE
optimizer_use_invisible_indexes boolean FALSE
optimizer_use_pending_statistics boolean FALSE
optimizer_use_sqgl_plan_baselines boolean TRUE
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Optimizer Parameters

= PARALLEL_ADAPTIVE_MULTI_USER

= When set to true, enables an adaptive algorithm designed to
improve performance in multiuser environments that use
parallel execution. The algorithm automatically reduces the
requested degree of parallelism based on the system load
at query startup time. The effective degree of parallelism is
based on the default degree of parallelism, or the degree
from the table or hints, divided by a reduction factor

= The algorithm assumes that the system has been tuned for
optimal performance in a single-user environment

= Tables and hints use the default degree of parallelism
= Default value is TRUE

ALTER SYSTEM SET parallel_adaptive_multi_user=FALSE;




Optimizer Parameters

= PARALLEL_AUTOMATIC_TUNING

» When set to true, Oracle determines the default values for
parameters that control parallel execution. In addition to
setting this parameter, you must specify the PARALLEL
clause for the target tables in the system. Oracle then tunes
all subsequent parallel operations automatically.

» |f you used parallel execution in a previous release and are
now enabling PARALLEL AUTOMATIC_TUNING, then you
should reduce the amount of memory allocated from the
shared pool to account for the decreased demand on that
pool. This memory will now be allocated from the large pool,
and will be computed automatically if LARGE_POOL_SIZE
IS not specified

= Default: raLsr

= Deprecatedin 12c

ALTER SYSTEM SET parallel_automatic_tuning=FALSE;
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Optimizer Parameters

» PARALLEL_DEGREE_LIMIT

= Automatically decides whether a statement should execute
in parallel and what degree of parallelism the statement
should use

= The optimizer automatically determines the degree of
parallelism for a statement based on the resource
requirements of the statement

= The optimizer will limit the degree of parallelism used to
ensure parallel server processes do not flood the system

= Default value is CPU

ALTER SYSTEM SET parallel_degree_1limit=CPU;
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Optimizer Parameters

= PARALLEL_DEGREE_POLICY

= Note the above: In 12¢ Oracle has decided the 11gR2
algorithm was flawed

ALTER SYSTEM SET parallel_degree_policy=MANUAL;
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Optimizer Parameters

= PARALLEL_EXECUTION_MESSAGE_SIZE

» Specifies the size of messages used for parallel execution
(formerly referred to as parallel query, PDML, Parallel
Recovery, replication)

= Default value is operating system dependent. On most
platforms, the default value is as follows:

= 16384 bytes if COMPATIBLE is set to 11.2.0 or higher

= 4096 bytes if COMPATIBLE is less than 11.2.0 and
PARALLEL AUTOMATIC_TUNING is set to true

= 2148 bytes if COMPATIBLE is less than 11.2.0 and
PARALLEL AUTOMATIC TUNING is set to false

» The default value is adequate for most applications. Larger values
require a larger shared pool. Larger values result in better
performance at the cost of higher memory use. For this reason,
replication gets no benefit from increasing the size.
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Optimizer Parameters

= PARALLEL_FORCE_LOCAL

= |faqueryis parsed on node 1 of a RAC cluster and
parallelized to node 2 ... how do the rows generated on
node 2 get back to node 1 and to the client?

= The cache fusion interconnect where the critical design
decision is low latency not high bandwidth

= Default value is FALSE meaning queries can be parallelized
across multiple nodes

= |n my opinion this should be set to TRUE unless someone
can prove, through testing, there are no negative
consequences that result from Oracle's default

ALTER SYSTEM SET parallel_force_local=TRUE SCOPE=BOTH container=ALL;
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Optimizer Parameters

= PARALLEL_INSTANCE_GROUP

A RAC parameter that can be specified in parallel mode only
Used in conjunction with services

Allows restriction of parallel query operations to a limited
number of instances

By default parallel execution is enabled across all currently
active instances

In my opinion this should be set to a non-existent group to
disable this "feature" unless thorough testing demonstrates
that it is safe

ALTER SYSTEM SET parallel_instance_group='7ZZYzZX';
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Optimizer Parameters new 12¢)

= PARALLEL_IO_CAP_ENABLED

» Specifies whether or not Oracle caps the default degree of
parallelism to no greater than what the 1/0O system can
support

» (Calculated based on the results of the resource manager's
/O calibration package

= Database I/O must be calibrated for this to work
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Optimizer Parameters

= PARALLEL_MAX_ SERVERS

= Specifies the maximum number of parallel execution
processes and parallel recovery processes for an instance

= Default: 0 to 3600
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Optimizer Parameters

» PARALLEL_MIN_PERCENT

= Setting this parameter ensures that parallel operations will
not execute unless adequate resources are available

= Default: o
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Optimizer Parameters

= PARALLEL_MIN_SERVERS

= The number of parallel execution processes Oracle creates
when the instance is started

» These processes will be kept alive to service parallel
statements

= Default: CPU_COUNT * PARALLEL_THREADS_PER_CPU * 2
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Optimizer Parameters

= PARALLEL_MIN_TIME_THRESHOLD

= The minimum execution time a statement should have
before the statement is considered for automatic degree of
parallelism

= By default, this is set to 10 seconds

= Automatic degree of parallelism is only enabled if
PARALLEL DEGREE_POLICY is set to ADAPTIVE, AUTO,
or LIMITED
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Optimizer Parameters

» PARALLEL_SERVERS_TARGET

= The number of parallel server processes allowed to run
parallel statements before statement queuing will be used

= When the parameter PARALLEL _DEGREE_POLICY is set
to ADAPTIVE or AUTO, Oracle will queue SQL statements
that require parallel execution, if the necessary parallel
server processes are not available

=  Statement queuing will begin once the number of parallel
server processes active on the system is equal to or greater
than PARALLEL _SERVERS TARGET

= Range of values: 0 to PARALLEL_MAX_SERVERS
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Optimizer Parameters

» PARALLEL_THREADS PER_CPU

= Decrease the value of this parameter if the system appears
to be overloaded when a representative parallel query is
executed

* Increase the value if the system is I/O bound
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Optimizer Parameters for Deprecated Parameters

= Check the ALERT LOG

= When was the last time someone looked to see if the tuning
parameters set are now obsolete following an upgrade

Sat May 13 09:17:34 2011

Starting up:

Oracle Database 1llg Enterprise Edition Release 11.2.0.1.0 - Production

With the Partitioning, OLAP, Data Mining and Real Application Testing options.

Using parameter settings in server-side spfile C:\ORACLE\PRODUCT\11.2.0\DB_1\DATABASE\SPFILEORABASE.ORA
System parameters with non-default values:

processes = 150

memory_target = 1232M

control_files = "C:\ORACLE\ORADATA\ORABASE\CONTROLO1.CTL"
control_files = "C:\ORACLE\FLASH_RECOVERY_AREA\ORABASE\CONTROLO2.CTL"
db_block_size = 8192

compatible = "11.2.0.0.0"

db_recovery_file_dest = "C:\oracle\flash_recovery_area"
db_recovery_file_dest_size= 3852M

undo_tablespace = "UNDOTBS1"

remote_login_passwordfile= "EXCLUSIVE"
db_domain ="

dispatchers = " (PROTOCOL=TCP) (SERVICE=orabaseXDB)"
audit_file_dest = "C:\ORACLE\ADMIN\ORABASE\ADUMP"
audit_trail = "DB"

db_name = "orabase"

open_cursors = 300

parallel_automatic_tuning= TRUE

diagnostic_dest = "C:\ORACLE"

Deprecated system parameters with specified values:
parallel_ automatic_tuning
End of deprecated system parameter listing
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RAC: Dynamic Remastering

» Blocks, by range, are mastered (tracked) by a single
iInstance with a hash algorithm used to spread
mastering for a segment among the instances

= Remastering happens when one instance is reading
a segment aggressively and other instances are not
reading that object at all?

» Remastering is expensive

= During remastering instance GRD is frozen during
reconfiguration, and in a very busy instances, this
can take many seconds leading to instance freeze

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 203



RAC: Dynamic Remastering e»

= An increase in remastering indicates poor node
affinity in the application and may be responsible for
substantial performance issues

SQL> SELECT current_master, previous_master, COUNT (*)
2 FROM vS$Sgcspfmaster_info
3 WHERE current_master <> previous_master
4 GROUP BY current_master, previous_master
5 ORDER BY 1,2;

CURRENT_MASTER PREVIOUS_MASTER COUNT (*)

4 5 7
4 6 60
4 32767 2355
5 4 46
5 6 24
5 32767 171
6 4 196
6 5 15
6 32767 1430
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Segments (1:2)

= Block Size considerations

= [gnore the nonsense on the internet ... Beta testers test 8K
blocks ... accept the risk if you use a different size

= Extent Size considerations

= When are new extents being added? There is no excuse for
adding them during the business day

= [NITRANS considerations

= [nitial number of transaction entries allocated within each
block

= (Can be tuned to accommodate tables that experience
contention due to high transaction volume

= PCTFREE considerations

= How much unusable empty space is this creating?
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Segments e

= Row chaining considerations

= When is the last time you ran ANALYZE TABLE to detect
chained rows? Chained rows affect index reads and full
table scans
* Row migration considerations

= Migrated rows affect indexed reads adding an extra I/O

= High water mark considerations

= How much of the table storage is empty? A Full Table Scan
will read it all
» To determine whether space is being used inefficiently
= DBMS_SPACE.SPACE_USAGE
= DBMS_SPACE.UNUSED_SPACE
= DBMS_SPACE.VERIFY_SHRINK CANDIDATE
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Tablespaces

* Undo Tablespace
= Are you using DBMS _UNDO_ADV?

= Temp Tablespaces
= Whatis the value in having only a single temp tablespace?

= |f you can answer that question then 1 may be the right
answer for your database

» |f you can't answer the question ... reconsider your design

= By definition, with Database 12c, you will not have only one
temp tablespace

= Bigfile Tablespaces

= The overhead created by managing numerous datafiles can
be a serious impediment to high performance

= No amount of SQL tuning will put all of the extents of a table
into a single physical file or on a single logical stripe
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Case Study 8

It's RAC




Ticket 108 (102

= RCA Request for DC20 | Database | All databases are down
due to memory issue and its 100% full. Here's the alert log.

system name: Linux

Node name: oraslnl.lux20.morgan.priv

Release: 2.6.18-274.el5

Version: #1 SMP Mon Jul 25 13:17:49 EDT 2011

Machine: x86_64

Redo thread mounted by this instance: 1

Oracle process number: 0

Unix process pid: 32402, image: oracle@oraslnl.lux20.morgan.priv (J000)

**% 2013-07-04 03:51:11.919

Unexpected error 27140 in job slave process

ORA-27140: attach to post/wait facility failed

ORA-27300: OS system dependent operation:invalid_egid failed with status: 1

ORA-27301: OS failure message: Operation not permitted

ORA-27302: failure occurred at: skgpwinit6

ORA-27303: additional information: startup egid = 1001 (oinstall), current egid = 1003 (asmadmin)

Errors in file /app/oracle/base/diag/rdbms/dc20scell/DC20SCE1l/trace/DC20SCE11l_j000_32402.trc:
ORA-27140: attach to post/wait facility failed

ORA-27300: OS system dependent operation:invalid_egid failed with status: 1

ORA-27301: OS failure message: Operation not permitted

ORA-27302: failure occurred at: skgpwinit6

ORA-27303: additional information: startup egid = 1001 (oinstall), current egid = 1003 (asmadmin)

And current status of memory usage:
oracle@oraslnl.lux20.morgan.priv[DC20SCE11]$ free -g
total used free shared buffers cached
Mem: 141 140 1 0 O 66
-/+ buffers/cache: 73 67
Swap: 31 0 31
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Ticket 108 o2

Root Cause:

A review of Oracle Binary in oras1n1 revealed that Oracle
Databases were started by user “oracle” and at that point in time
the ORACLE_HOME/bin/oracle executable group was "oinstall".
The ORACLE_HOME/bin/oracle executable group was
accidentally changed to "asmadmin", due to a known Oracle bug.
Due to this bug, cluster nodes originally started with Server
Control must always be started with Server Control and, if started
with SQL*Plus, can produce the result observed.

Corrective Action:

Need to change the group of executable "oracle" to "oinstall" for
all the database homes, if they have been modified. The bug hit
has been acknowledged by Oracle and, at least in theory, should
be fixed in version 12cR1 and above. Further improvements will
be tracked by CSI via a Corrective Measure (CM).
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Case Study 9

Human Nature




Repeating Issue: User Configured Loads

RAC Server Node 1

MMDD 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23
0804 0 0 0 0 0 0 0 0 0 0 0 5) 32 18 13 12 20 84 9 14 9
0805 137 112 26 27 17 21 9 85 13 21 17 96 23 23 13 11 21 86 11 14 )
0806 151 111 21 24 41 50 14 84 22 20 22 91 18 17 24 10 11 83 9 14 20
0807 139 100 32 30 43 49 19 105 17 31 14 76 23 27 20 15 18 86 13 13 10
0808 145 99 29 30 109 52 48 11 102 25 47 24 101 23 20 31 30 16 91 12 11 9
0809 123 83 65 37 93 17 25 10 102 23 44 25 111 37 24 19 29 16 92 16 15 9
0810 169 120 52 32 125 58 38 9 109 17 26 14 104 13 17 15 93 13 16 11 61l 10 10 9
0811 107 82 51 34 85 17 22 10 73 10 12 11 92 32 13 69 65 11 11 10 60 9 12 9
0812 149 121 26 15 70 16 24 11 95 34 15 18 34 67 21 21 87 11 13 9 77 9 14 9
0813 115 76 55 56 27 9 9 9 11 9 9 0 0 0 0 0 0 0 0 0 0 0 0 0

7N 7N

60 corresponds to one change per minute ... the ideal range is 4 to 12
Addressed by resizing redo logs from 400MB to 4GB
And rescheduling many of the jobs
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Case Study 10

Jobs




Unobserved Job Failure: ASHPCE1D

1 select owner, job_name, job_type, trunc(start_date) SDATE, trunc(next_run_date) nxtrun, failure_count
2 from dba_scheduler_jobs
3* where failure_count <> 0;

OWNER JOB_NAME STATE SDATE NXTRUN FATILURE_COUNT
SYS SMSCLEAN_AUTO_SPLIT_MERGE SCHEDULED 14-MAR-2011 00:00:00 14-AUG-2013 00:00:00 17
SYS RSESCLEAN_RECOVERABLE_SCRIPT SCHEDULED 14-MAR-2011 00:00:00 14-AUG-2013 00:00:00 20
SYS DRA_REEVALUATE_OPEN_FAILURES SCHEDULED 10
ORACLE_OCM MGMT_CONFIG_JOB SCHEDULED 4
EXFSYS RLMS$SCHDNEGACTION SCHEDULED 13-AUG-2013 13-AUG-2013 3
EXFSYS RLMS$SEVTCLEANUP SCHEDULED 27-APR-2011 13-AUG-2013 2
RDBAS LONG_RUN_SESS JOB SCHEDULED 12-AUG-2013 13-AUG-2013 1
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Unobserved Job Failure: ASHSCE541

select owner, job_name, job_type, state, trunc(start_date) SDATE, trunc(next_run_date) NXTRUN, failure_count
from dba_scheduler_jobs
where failure_count > 0

* order by 6;

S w N -

OWNER JOB_NAME STATE SDATE NXTRUN FAILURE_COUNT

Called out in Jira C0O-1234 for the following exception:

r-sd-ds:aukoras1n4 Logscan matched patterns in /app/oracle/base/diag/rdbms/auksce54/AUKSCE541/trace/alert_AUKSCE541.log RDBA WARN + Errors in file
/app/oracle/base/diag/rdbms/auksce54/AUKSCE541/trace/AUKSCE541_jO00_12172.trc: + ORA-12012: error on auto execute of job "SYS"."PVX_STUDENT_REFRESH" W ORA-06550: line 1, column
797:+ PLS-00103: Encountered the symbol "PVX_STUDENT" when expecting one of the following: + +), * & =-+ </ >at in is mod remainder not rem => + <> or = or ~¥= >= <= <> and or like like2 +
like4 likec as between from using | | multiset member ----------------—-————— alert.pl v5.3.120207 mon_hub:auktusc01 (auktuscO01) run_time:2013-Aug-08 08:01:43 client:R-SDS server:auktusc01l
entity:aukoras1n4 entity_type:OPSYS processed by ftp_mail_proc.pl on delphi at 8-Aug-2013 07:03
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Database Layer

Object Selection




Object Selection

= Clusters

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 217




Clusters (1:4)

= Acluster is a section of a normal tablespace in which
the developer or DBA modifies the default storage
rules so that an individual block can contain more
than a single object

= Cluster Types
= Single table hash clusters
= Multi-table hash clusters
= Multi-table index clusters
= Sorted Hash Clusters
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Clusters (2:4)

» Qracle uses Cluster Tables to obtain maximum
access performance in the data dictionary

2 FROM dba_clusters
3 ORDER BY 1;

CLUSTER_NAME

C_COBJ#
C_FILE#_BLOCK#
C_MLOG#

C_OBJ#
C_OBJ#_INTCOL#

C_RG#
C_TOID_VERSION#
C_TS#

C_USER#
SMON__SCN_TO_TIME_AUX

SQL> SELECT DISTINCT cluster_name,

TABLESPACE_NAME

SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSAUX

tablespace_name
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Clusters (3:4)

» Having related column,
index, and table
information co-located
means that one single
block read can bring
back data about all of
them
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SELECT owner, table_name
FROM dba_tables

WHERE cluster name = 'C_OBJ#'
ORDER BY 2;

TABLE_NAME
ASSEMBLYS$
ATTRCOLS
CLUS
COLS
COLTYPES
ICOLS
ICOLDEPS
INDS
LIBRARYS
LOBS
NTABS
OPQTYPES$
REFCONS
SUBCOLTYPES
TABS
TYPE_MISCS
VIEWTRCOLS
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Clusters (4:4)

» Sorted Hash Clusters are another type of table in
which the data is not sorted but the hashes are and
can eliminate the overhead of an ORDER BY clause

CREATE CLUSTER sorted_hc (
program_id NUMBER(3),

line_id NUMBER (10) SORT,
delivery_dt DATE SORT)
TABLESPACE uwdata

HASHKEYS 9

SIZE 750

HASH IS program_ id;

CREATE TABLE shc_airplane (
program_id NUMBER(3),

line_id NUMBER (10) SORT,
delivery_dt DATE SORT,
customer_id VARCHAR2 (3),
order_dt DATE)

CLUSTER sorted hc (program id, line_id, delivery_ dt);
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Object Selection

= Tables and Table Design
= Table types and Partitioning
= Table Attributes
= Too many columns
= Column ordering
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Table Types

= Heap Tables
= External Tables

= Global Temporary Tables
= ON COMMIT DELETE ROWS
= ON COMMIT PRESERVE ROWS

* |ndex Organized Tables
= Partitioned Tables
= XML Tables
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Partitioning and Subpartitioning Strategies

* The biggest mistake made: Not partitioning
* The second biggest mistake: Not partitioning enough
» Partitioning types

= Hash

= |nterval

= List

= Range

= Reference

= System

= Virtual Column
» Subpartitioning

= List: Hash/ List/ Range

= Range: Hash / List / Range

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 224




How Many Partitions Should | Create?

24 hours = 24GB
48 hours = 48GB

Query one day's data noon to noon: Save 50% of FTS I/O

»,
5 ¥

Query one hour's data: Save 96% of FTS I/O




Partition XML By Virtual Column

DECLARE
x XMLTYPE;
BEGIN
x := XMLTYPE ('<?xml version="1.0" encoding="utf-8"?>
<Order orderId="1" orderRevision="1" orderTimeStamp="01-JAN-2012">
<OrderHeader>
<AlternateIds>
<AlternateId altIdType="SiteId">2</AlternateId>
<AlternateId altIdType="MerchantOrderNumber">Merch</AlternateId>
<AlternateId altIdType="MarketplaceOrderNumber">Place</AlternateId>
<AlternateId altIdType="CustomerReferenceld">Ref</Alternateld>
<AlternateId altIdType="CartId">Cart</AlternatelId>
<AlternateId altIdType="SessionId">1</AlternatelId>
</AlternateIds>
</OrderHeader>
</Order>") ;
INSERT INTO orders VALUES (x);
COMMIT;
END;
/
CREATE TABLE orders OF XMLType
XMLTYPE STORE AS BINARY XML
VIRTUAL COLUMNS (SITE_ID AS (XMLCast (XMLQuery ('/Order/@SiteId' PASSING OBJECT VALUE RETURNING CONTENT) AS NUMBER)))
PARTITION BY RANGE (site_id) (
PARTITION pl VALUES LESS THAN (10),
PARTITION p2 VALUES LESS THAN (20),
PARTITION pm VALUES LESS THAN (MAXVALUE));
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Side Note: Avoid Hash Partitioning

* |mpossible to drop legacy data by partition forcing
delete statements on tables that are, by definition,

large
* |mpossible to set older data set to read only
* |mpossible to compress older data sets to save room

* |mpossible to implement life-cycle management and
data tiering
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Table Attributes

= Compressed

= Minimize disk I/O on systems where cpu
resources are available

= Just using the default, no license fee,
compression option will increase rows per block
by 10% if byte-increasing updates are not
anticipated

= Do you have the Advanced Compression license?
= Should you use Advanced Compression?
= READ ONLY

= One fewer recursive SQL statements when
SELECTing from a READ ONLY table
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Too Many Columns

= QOracle claims that a table can contain up to 1,000
columns: It is not true

= The maximum number of real table columns is 255

» Break the 255 barrier and optimizations such as
compression no longer work

= A 1,000 column table is actually four tables joined
together seamlessly behind the scenes just as a
partitioned table appears to be a single segment but
Isn't

» Be suspicious of any table with more than 50
columns. At 100 columns it is time to reread the
Codd-Date rules on normalization

= Think vertically not horizontally
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Too Many Columns e

» Be very suspicious of any table with column names in
the form "SPARE1", "SPARE2"

= The more columns a table has the more cpu is

required when accessing columns to the right (as the
table is displayed in a SELECT * query)
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Column Order s

= Computers are not humans and tables are not paper
forms
= CBO's column retrieval cost
= QOracle stores columns in variable length format

= Eachrow is parsed in order to retrieve one or more columns

= Each subsequently parsed column introduces a cost of 20
cpu cycles regardless of whether it is of value or not
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Column Order s

= These tables will be accessed by person_id or state:
No one will ever put the address2 column into the
WHERE clause as a filter

CREATE TABLE customers (

person_id NUMBER, Common Design
first_name VARCHAR2(30) NOT NULL,

middle_init VARCHAR2(2),

last_ _name VARCHAR2 (30) NOT NULL,

addressl VARCHAR2 (30),

address?2 VARCHAR2 (30),

city VARCHAR2 (30),

state VARCHAR2 (2)) ;

CREATE TABLE customers (

person_id  NUMBER, Optimized Design
last_ _name VARCHAR2 (30) NOT NULL,

state VARCHAR2 (2) NOT NULL,

city VARCHAR2 (30) NOT NULL,

first_name VARCHAR2(30) NOT NULL,

addressl VARCHAR2 (30),

address?2 VARCHAR2 (30),

middle_init VARCHAR2(2));

Oracle Performance Tuning Boot Camp
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Column Order s

" Proof column order matters

CREATE TABLE read_test AS

SELECT =

FROM apex_040200.wwv_flow_page_plugs
WHERE rownum = 1;

SQL> explain plan for
2 select * from read_test;

PLAN_TABLE_OUTPUT

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time
| 0 | SELECT STATEMENT | | 1 | 214K | 2 (0)] 00:00:01 |
| 1 | TABLE ACCESS FULL| READ_TEST | 1 | 214K | 2 (0)] 00:00:01 |

—— fetch value from column 1

Final cost for query block SELS$1 (#0) - All Rows Plan:
Best join order: 1
Cost: 2.0002 Degree: 1 Card: 1.0000 Bytes: 13
Resc: 2.0002 Resc_io: 2.0000 Resc_cpu: 7271
Resp: 2.0002 Resp_io: 2.0000 Resc_cpu: 7271

—— fetch value from column 193

Final cost for query block SELS$1 (#0) - All Rows Plan:
Best join order: 1
Cost: 2.0003 Degree: 1 Card: 1.0000 Bytes: 2002
Resc: 2.0003 Resc_io: 2.0000 Resc_cpu: 11111
Resp: 2.0003 Resp_io: 2.0000 Resc_cpu: 11111

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 233




LOB Chunks

» Specifies the number of bytes to be allocated for LOB
manipulation, always a multiple of the database block
size

= Storing the block out-of-line will almost always be the
optimal configuration

* As rule of thumb ... set CHUNK to 8K if the BLOB is
8K or smaller else set to 32K for best performance
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LOB PCTVERSION

= Where do LOBs store undo when you update or
delete them?

= Hint ... itisn't in the UNDO tablespace

= PCTVERSION specifies the maximum percentage of
overall LOB storage space used for maintaining old
versions of the LOB and when you read the LOB you
read the undo too
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SECUREFILES

» |ntroduced in Oracle 11g

= Designed specifically to enhance performance and

scalability of LOB storage

= Poorly name they have nothing to do with security

CREATE TABLE secure_file tab (
rid NUMBER(5),

bcol BLOB)

LOB (bcol) STORE AS SECUREFILE bcol_1lob
TABLESPACE uwdata

DISABLE STORAGE IN ROW

CHUNK 8192

RETENTION MIN 3600

KEEP DUPLICATES

NOCOMPRESS

DECRYPT

CACHE READS) ;

(

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp

Presented: Indiana Oracle Users Group - 30 July, 2014 236



SECUREFILE TUNING

= Set the db_securefile init parameter to PREFERED

= Determine whether enabling COMPRESSION and/or
DEDUPLICATION will enhance your application's

performance by testing with real data

ALTER SYSTEM SET db securefile = 'PREFERRED'
COMMENT="'Altered 01-APR-2014 for demo'
SCOPE=BOTH;
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Object Selection

» Constraints
» Unnecessary check constraints

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 238



Primary Keys Are Not Nullable

SQL> CREATE TABLE person ( SQL> desc person
2 person_id NUMBER, Name Null? Type
3 last_name VARCHARZ2(30)); }{+ { ———1—17—"m+7—"H—"—""—"-— ————
PERSON_ID NOT NULL NUMBER
Table created. LAST NAME VARCHAR?2 (30)
SQL> ALTER TABLE person SQL> desc customer
2 ADD CONSTRAINT pk_person Name Null? Type
3 PRIMARY KEY (person_id); }t }| ————m—m—m—m————————————
CUSTOMER_ID NOT NULL NUMBER
Table altered. CUST_NAME VARCHAR?2 (30)
SQL> CREATE TABLE customer ( SQL> SELECT constraint_name, constraint_type
2 customer_id NUMBER NOT NULL, 2 FROM user_constraints
3 cust_name VARCHAR2 (30)) ; 3 WHERE table_name IN ('PERSON', 'CUSTOMER') ;
Table created. CONSTRAINT_ NAME C
SQL> ALTER TABLE customer SYS C0011581 C
2 ADD CONSTRAINT pk_customer PK_PERSON P
3 PRIMARY KEY (customer_id); PK_CUSTOMER P
Table altered.

Will Oracle use CPU to validate the unnecessary check constraint?
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Object Selection

* |[ndexes
= Using the wrong type
= Clustering Factor
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Index Types

= B*Tree

= Bitmap

= Bitmap Join
= Compressed
» Descending
* Function Based
= Hash

* |ndexType

= |nvisible

= Reverse

= XML
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Bitmap Indexes and Redo

A bitmap index creates two bitmaps per index block
In an 8K block there are two 4K bitmaps
In a 32K block there are two 16K bitmaps

= The amount of redo generated by any change to a
bitmap index is the size of the bitmap that was altered
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Compressed Indexes

» Index Compression

* |ndexes that compress well, especially those that have
multiple repeating values in the leading columns can have
their /O vastly reduced by compression

SQL> CREATE TABLE postal_codes (
city VARCHAR?2 (30),
state VARCHAR2 (2),
postal_code VARCHARZ (5);

SQL> CREATE INDEX ix_postal_codes_norm
ON postal_codes(state, city)
TABLESPACE uwdata;

SQL> CREATE INDEX ix_postal_codes_comp
ON postal_codes(state, city)
TABLESPACE uwdata
COMPRESS 1;
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Compressed Indexes e

= Function Based Index Compression

= Avoid building large indexes when most of the values
indexed will not be efficiently accessed with the index

SQL> CREATE TABLE fbidemo AS
SELECT object_name, object_type, temporary
FROM dba_objects;

SQL> CREATE INDEX ix_ fbidemo
ON fbidemo (temporary);

SQL> CREATE INDEX fbi_fbidemo
ON fbidemo (DECODE (temporary, 'Y', 'Y', NULL));
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Descending Indexes

= Optimal when an index read is associated with an
ORDER BY DESCENDING clause

SQL> CREATE TABLE orders(
order_id NUMBER (9, 0),
ship_date DATE;

SQL> CREATE INDEX ix_orders_reg
ON orders(cust_id, ship_date);

SQL> CREATE INDEX ix orders_desc
ON orders(cust_id, ship_date DESC) ;

SQL> EXPLAIN PLAN FOR
SELECT order_id
FROM orders
WHERE ship_date IS NOT NULL
ORDER BY ship_date DESC;

| 0 | SELECT STATEMENT | |
| 1 | SORT ORDER BY | |
[* 2 | INDEX FAST FULL SCAN| IX_ORDERS_DESC |

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014

245



Function Based Indexes

= Without a Function Based Index a full table scan
would be required as well as a calculation of every
row

conn scott/tiger@pdborcl

SQL> desc emp

Name Null? Type

EMPNO NOT NULL NUMBER(4)
ENAME VARCHARZ2 (10)
JOB VARCHARZ2 (9)
MGR NUMBER (4)
HIREDATE DATE

SAL NUMBER (7, 2)
COMM NUMBER (7, 2)
DEPTNO NUMBER (2)

CREATE INDEX fbi_emp_sal_x_comm
ON emp(sal + comm) ;

SELECT ename
FROM emp
WHERE (sal + comm) < 300000;

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 246



Invisible Indexes

= |nvisible indexes are real indexes and are maintained
as like any other index but, by default, are not visible

to the optimizer

= Excellent for use when inappropriate use of an index might slow
down the system but a small number of sessions will benefit

from it

CREATE INDEX ix_invis
ON invis (table_ name)
INVISIBLE;

ALTER SESSION SET optimizer use_invisible_indexes = TRUE;
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Reverse Key Indexes

» Real Application Clusters can experience
performance degradation where modifications to the
iIndex are concentrated in a small set of leaf blocks

= A Reverse Key Index addresses this problem by reversing the
bytes of each index column (except the rowid), while keeping the
column order

= As aresult inserts are distributed across all leaf blocks

SQL> CREATE INDEX rix_index_demo_person_id
ON index_demo (person_id)
TABLESPACE uwdata
REVERSE;

SELECT index_name, index_type
FROM user_indexes;
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Indexes: Full Table Scans Are Bad

explain plan for
2 SELECT doc_name
3 FROM t

4 WHERE person_id = 221;

SQL> select * from table (dbms_xplan.display);
PLAN_TABLE_OUTPUT

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time
| 0 | SELECT STATEMENT | | 216 | 6264 | 64 (4)| 00:00:01 |
|* 1 | TABLE ACCESS FULL| T | 216 | 6264 | 64 (4)] 00:00:01 |

SQL> explain plan for
2 SELECT /*+ INDEX(t ix_t_person_id) */ doc_name
3 FROM t
4 WHERE person_id = 221;

SQL> select * from table (dbms_xplan.display);
PLAN_TABLE_OUTPUT

| Id | Operation | Name | Rows | Bytes | Cost (%CPU)| Time

| 0 | SELECT STATEMENT | | 216 | 6264 | 216 (0)| 00:00:03 |
| 1 | TABLE ACCESS BY INDEX ROWID| T | 216 | 6264 | 216 (0)] 00:00:03 |
| %5 2 | INDEX RANGE SCAN | IX_T_PERSON_ID | 216 | | 1 (0)] 00:00:01 |
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CIUStering Factor .

Nothing is more important to whether the optimizer
chooses to use an index than the clustering factor:
Nothing!

Clustering Factor determines how well aligned, or
ordered, the index entries are in relation to the rows
in the table

But the way clustering factor has been calculated up
until now has been flawed

The bug was fixed in 12cR1 and has been back-
ported into 11.2.0.4
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Clustering Factor (4

SQL> SELECT t.table_ _name, i.index_name, t.blocks TABLE_ BLOCKS,
i.clustering_factor
2 FROM user_tables t, user_indexes I
WHERE t.table name = i.table_ name
4 ORDER BY i.clustering_factor, t.blocks;

w

TABLE_NAME INDEX_NAME TABLE_BLOCKS CLUSTERING_FACTOR
SERVERS PK_SERVERS 5 1
AIRPLANES IX_PROGRAM_ID 1055 1058
POSTAL_CODE PK_ZIP_CODE 126 251
SERV_INST BIX SERV_INST_WS_TID 13 236
SERV_INST PK_SERV_INST 13 397
SERV_INST BIX SERV_INST_LOCATION_CODE 13 708
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Clustering Factor .

INDEX on coll

SELECT * FROM tl WHERE coll BETWEEN 'A' AND 'F';

A=2, B=4, C=5, D=1, E=6, F=2
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CIUStering Factor ws

INDEX on coll

SELECT * FROM tl WHERE coll BETWEEN 'A' AND 'F';

A=2, B=4, C=5, D=1, E=6, F=2
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Invalid Indexes

= Will an invalid index affect performance? Yes!

SQL> SELECT owner, index_name, index_type

2 FROM dba_indexes

3 WHERE status NOT IN ('VALID', 'N/A')

4 ORDER BY 1,3,2;
OWNER INDEX_NAME INDEX_TYPE
GSM_DH ERC_PATH_HR_IDX NORMAL
GSM_DH NOK_PATH_HR_IDX NORMAL
GSM_DH NOR_PATH_HR_IDX NORMAL
GSM_DH SIE_PATH HR_IDX NORMAL
KC4983 LOCATION_SPATIAL_IDX DOMAIN
KC4983 SYS_C0021882 NORMAL
UMTS_DH ERC_BBP_NODEB_KPI_ IDX NORMAL
UMTS_DH ERC_CELL_1030_1IDX NORMAL
UMTS_DH ERC_CELL_DH_TIDX NORMAL
UMTS_DH ERC_CELL_KPI_IDX_BACKUP NORMAL
UMTS_DH ERC_SECTOR_1030_1IDX NORMAL
UMTS_DH ERC_SECTOR_DH_IDX NORMAL
UMTS_DH ERC_SECTOR_KPI_IDX_ BACKUP NORMAL
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Index Rebuilds

* The vast majority of index rebuilds are pure
nonsense that wastes both cpu and I/O

= Most of what a rebuild does can be accomplished
with far less overhead using COALESCE

-— 11g
ALTER INDEX ix index_demo_gender_state COALESCE;

-— 12c
ALTER INDEX ix_index_demo_gender_state COALESCE CLEANUP,
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Object Selection

= Sequences
= (Cache Size
= QOrdered
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Sequences 9

= Two clauses in CREATE SEQUENCE can have
major impacts on performance
= CACHE /NOCACHE
= ORDER/NOORDER

CREATE SEQUENCE <sequence_name>
INCREMENT BY <integer>

START WITH <integer>

MAXVALUE <integer> / NOMAXVALUE
MINVALUE <integer> / NOMINVALUE
CYCLE / NOCYCLE

CACHE <#> / NOCACHE

ORDER / NOORDER;
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Sequences e

= |f you see something like this plan on investing some

time in sequence tuning

SQL> SELECT sequence_owner, cache_size, COUNT (*)

2 FROM dba_sequences

3

4 GROUP BY sequence_owner, cache_size

5 ORDER BY 1,2;
SEQUENCE_OWNER CACHE_SIZE COUNT (*)
ADMIN 20 1
PMCM 1000 2
OPS 0 1
OSSBACKEND 0 11
OSS_DICTIONARY 0 23
SRE 0 33
SRE 20 7
WEBWIZ 20 24
Z72Y7ZX 0 21
Z72Y7ZX 20 44

WHERE sequence_owner IN ('ADMIN', 'PMCM', 'OPS', 'OSSBACKEND','OSS_DICTIONARY', 'SRE', '"WEBWIZ', 'ZZYZX")
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Sequences e

= |f you see something like this plan on investing some

time in sequence tuning

SQL> SELECT sequence_owner, order_ flag, COUNT (*)

2 FROM dba_sequences

3

4 GROUP BY sequence_owner, order_flag

5 ORDER BY 1,2;
SEQUENCE_OWNER O COUNT (*)
ADMIN N 1
PMCM N 2
OPS N 1
OSSBACKEND N 5
OSSBACKEND Y 9
OSS_DICTIONARY N 7
OSS_DICTIONARY Y 16
SRE N 39
SRE Y 1
WEBWIZ Y 24
7Z7ZYZX N 59
Z72Y7ZX Y 6

WHERE sequence_owner IN ('ADMIN', 'PMCM', 'OPS', 'OSSBACKEND','OSS_DICTIONARY', 'SRE', '"WEBWIZ', 'ZZYZX")
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Sequences s

= Specifies how many values of the sequence the
database preallocates and keeps in memory for
faster access

* |n the event of a system failure all unused cached
sequence values are lost

= There is substantial overhead, and locking each time
the sequence pre-allocates a new set of values

= QOracle's default cache value of 20 is a bad joke and
should never be used for anything other than demos
of what is wrong with a value of 20
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Sequences e

= On RAC clusters watch for the DFS Lock Handle
wait as an indication of incorrectly sized caching: If
found increase the caching size

» |f a sequence is used to create a surrogate key and
there are 1,000 inserts each second caching 20
values means that 500 times a second the cache
will need to be refreshed

= |f running on a RAC cluster 500 times a second the
iInstance caches will need to be locked and
synchronized

» This will negatively impact performance
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Sequences e

» By default sequences are guaranteed to create
unique numbers but when you force ordering you
force serialization which will negatively impact
performance

* Do not order sequences unless the application
demands it

“You would be amazed what setting a sequence cache via alter sequence to 100,000 or more can do
during a large load -- amazed.”

~ Tom Kyte
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Object Selection

= Materialized Views
= Fast Refresh on Commit
» Fast Refresh on Demand
= Force Refresh
= Complete Refresh
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Materialized Views

= A materialized view is a database object that contains
the results of a query

= They are local copies of data located remotely, or are
used to create summary tables based on aggregations
of a table's data

» Used to speed performance based on a specific query

= Materialized views which store data based on remote
tables are also known as snapshots
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Materialized Views ¢

= Materialized views share some characteristics of non-
materialized views and indexes

= Materialized views are similar to indexes in the
following ways
= They contain actual data and consume storage space

» They can be refreshed when the data in their master tables
changes

= They can improve performance of SQL execution when used
for query rewrite operations

= Their existence is transparent to SQL applications and users

= Unlike indexes, users can query materialized views
directly using SELECT statements

= Depending on the types of refresh that are required, the
views can also be updated with DML statements
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Database Layer

SQL Tuning




SQL Tuning Topics

= How big is your SQL?
= Stop doing unnecessary work
= Coalesce vs NVL
= DML Optimizations
= Fully Qualified Names
= Hints
= ORDER BY Clause
= Reserved Words
= Result Cache
» Unnecessary Overhead
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I'm Not Afraid To Show Mine In Public
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How Big Is Your SQL? 4
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trunc sysdate)-1 and bunci sysdate)-1 2480 jrawd, | select maodatetimejeumdsy, count(distinet case when truncidatelime_ins, 'mif) = bunclsysdate)+ 7724 then BEC and) summansed_lsbe_count, count{distinct case when
troaric(daletioms _ire, ') < runcdsy Sdale)s T2 than BSC end) surmmanisad_ontime _coun], susi enlries) mamn_of_sumrews o ERICES0N_GERAN CELLGPRS DY wivere daletime = Irundfsysdaa)-1 jumt unish sl SELECT
ERICSSOM_GERAN CELLETATS A% TABLEMAME, sumdyy, CASE WHEM percentlssnmanissd_ontime_count, (ontime_cound-lebe_county, 20 = 100 THEM 100 ELSE percend] surnmasised_onlisme_count, (ontime_count-late_count), 2) END
percent_of _cutot, case when 1 00-percent] summanisec_ontime_count, [ontime_count-iate_count), 2) <0 then O etee 1 00-percent] summansed_ontims_count, (ontise_count-late_count), 2 end percent _of_culodf_nol_surmesd,

percent summarnsed_ontims_court, ontime _countHate_cound, Zperceniage _of_fobal_bySam, percert] summarized_ontime_coun +summarised_late_count, ontime_count+iale_count, 2) current_percentage, crbime_couni+labe_count
ourrend_rave_slements, summarised_ontime_countssummarized_lste_count curren_summary _slements, summarissd_onbime_count-summarised_ate_court SUW_ELEMENTE A.TSM-I Iafe_ count late_raw_slements, ontime_court-
ule_court svadatie st culoll, percantinum_ol_SUsnowes, ium_ol_rows, ) sccurscy iom [ ssisct countidistinel case wihen truncldsbstine_ing, i) » runcisysdsie 1+ 324 then BSC snd) babe_count, count(disine cass when
trianc(dabetime_ire, mi') = rencdsy edeabede 324 then BSC encl) ontime:_count, count () nun_of_roess rom ERICES0N_GERAN CELLETATS where datedime betwween uncisysdate)-1 ard truncsysdale)1 2460 rawd, [ select

e chaketima JELmaiay | ColnElcestingt chse whin Trunciiatetime_ing, 'mi) = tuncsysaate)+ 724 then B0 end) summanssd_abe_cound, counlistinct case wiien trunc{daetime_ine:, il < Sruncsysdmtie) 724 then BSC end)
summarized onbime_cound, susdeniries) num_of_sumrows from ERICSSON_GERAMCELLETATS DY whene dabefime = trunc(syscate)-1 Jsumt union sl SELECT BRICSSON_PESCORE AT A5 TABLEMAME sumdsy, CRSE WHER

parcent{ summarnsed _onlime _count, (onlime_court-lsle_count), 2) = 100 THEN 100 ELSE percent] summarised_ontime_count, (ontime_couni-labe_count), 2) END percent_of_culodf, case when 100-percent|summarised_ontime_count,
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IO _GoL e _GOLIE), 2) = O TPV 0 635 1 D0- Pt CRrRLSurT e 1500 _CrRime_CORn, (OGOt -Mabe_COLrE), 2 S0 pErcent_of_GUlon ol _sumeme, par caral SUmenae s oa_oniime_count, oniime_count+iaie_count,
percentage_od_tobal_bySam, percent( summarized_ontime _count+summanised_ate_count, ontime_count+iale_count, 2) cunnent_percentage, ontime_court+iabe _count curr ent_rew_elements,

smmarisad_onbime _cound+sumimansed _lsbe_count current_summary_slements, summarised_ontime_count-summarissd_lsbe_courd SUM_ELEMENTS_ATSAM late_count labe_raw_elements, onime_cound dabe_count availshble st cuoff,
Rl LI _oT_Sumr o, num_od_rovwee, 2] Sccuracy fnoem [ select courtidisting case when truncidabetime_ing, Wi » runclsysdaba)s 324 hen SESMD erd) lals_court, court{dizline] caze wien truncidsbstime_ing, 'mi7) «
unCiEyaciate)s 324 then SGENID encl) ontime_count, count ) num_of_rioes from ERICSS0N_PSCORE W whene dedetime Detwessn Trunclsyedalbel-1 and trencisysdsbe)- 12460 Jrat, { sebact mac(deletimsfaumd iy, coundidistincg cose
hen fruncdat etime:_ing:, 'mi’) = bruncisyscate)+ 724 then SG5HD end) sumemarised_labe_count, count{dstingt case when frunc{dabetime_ins,, ') < tnancsysdate)+7 24 then S05ND end) summarised_onfime_count, sumieniries)

_af _sumrowes from ERCSS0N_PECORE M_DY where datetime = fruncisysdabe)-1 rsumt union all SELECT ERICSS0 _PSCOORE SGSHETAT AS TABLENAME  sumday, CASE WWHEN percent|summarised_ontime_count,
ortime_coundksbe_court), 2) = 100 THEN 100 ELSE percantsummanzed_onlime_court, (ontime_count-late_count), Z) END percent_of_cutodf, cass when 100-percert{ summarized_ontime_cound, (orbime_countSehe_court), 20 = Dthen 0
g ND0pear CErblSummeanibad_ontima_cound, [ ontimes_coundabs_court], 20 end pencinl_of _culoll_mol_surmetsesd, perCont] Sumeer ised _ontime_counl, ontime_cound sk De_count, Zpercentage_ol_botal_bnyIam,

k] sienimansed _ontime_colnb+siammarised_labe_coint, anlime_countsiabe_count, 2) current_percentage, onkime_count+iale_count cierent _ravw_shemenls, susmmarissd_onbime_colind «sumimansed_lsbe_cowind

& _SUTITAMY _shemants, SUmmansed_onbme_cound-summarised_late_count SUM_ELEMENTS_ATSAM, labe_count late_raws_slements, antime_count-iste_count avalable_at_cutof?, percent(raim_af_sumnows, mem_of_rows, 2)
uracy from [ select countdistingt case when buncidatetima_ins, ‘i) > frunc(sy sdabe+ 1724 then SCEMD and) Iste_count, countdistinc case when buncidatetime_ins, 'mif) < frunc sy sdabe = 1704 then SCEMD end) ortime_count,
(*1inwn _ed _rowes from ERICES0N _PSCORE SGENSTAT where dateime batween bunclSysdate)-1 and trunc(Sysdele)1 2460 rawd, [ fedect man(dstetimesumdsy, count(disting caze whan truncidstetime_ing, 'm) =
unCiEyaciate)s 724 then SGENID encl) sumensriced_lale_souent, count{csting case when tunc{dsbetime_ine, ')« fruncl{esyedabe)s 724 then SEEMID encl) summarised_oniime _cound, sumsnirias]) num_ol_susr ov's Trom

N_PSCORE SOSMNSTAT_DY where dafeline = frunc{sysdale)-1 Jsumt union o SELECT ERICSSON_UTRAN RBS_CARRIER" AS TABLENAME, sumdesy, CASE VWHEN percani(sumenarizoed_ondime_count, (ontime _coun-labs_count),
1= 100 THEM 100 ELSE percentl summarized_ontime_count, (orbme_count-labe_courd), 2) END percent_cd_cutaff, case when 100-percentsummarised_ontime _court, (onlme_court- iate_court), 21 < 0then 0 else
100-percent(summarised_ortime_cound, (ontime_courtdate_count)), 2) end percent_of _ouledf_not_sumened, percent(summarised_ontime_count, ortime_count+iste_count, 2ipercentage_od_fobal_bySam,

canl sunmansed_pnlims_courtssummarised_|ale_court onlims_court+ale_count ) current_parcentage, ontime_counl+iste_counl curren_raw_slemand s, tummaritad_oniims_cound +Summannssd_laba_cound

TEd _SLINmary _slemend s, Sienmanised _ontime_colind-summearised_lale_count S1UM_ELEMENTS_ATSAM, kaba_cound lata_raw_slamanls, anfime_count-late_coun] svalabbs_sl_ciolf, percent{num_of_simnmss, num_of_rows, )
urncy from ([ select countdistingg cass when buncidstetime_ins, i) > inenc{sysdste]s 2024 then HODED end) Infte_count, countdsling case when tnancidatetime _ine, "'mi7) < trunc) sy sdabe) 224 then NODES end) ontimes_coun,

(™) inwam_gd _rowvs from ERICSSOR _UTRAN RES _CARRER where datetime betwesn frunci sysdate)-1 and trurcsysdabe)-1 2480 rawt, ([ selact maxdetetime isumday, count(distinct case when trunc(detetime _ing, "mi’) =

unc| sysdste)+ 724 then NODEB end) summarised_iste_count, countidistingt caze when brunc(datetime _ins, 'mi7) < frurcsysdabe)s T4 then RODED and) summarnsad_cnbime_court, sum(entries) num_od_sumrows from

_UTRAN RES_CARRER_DY wiers deletims = frunc(sysdaba)d rumt union al SELECT ERICES0OM_UTRAN RES_FDCHRES' AS TABLENANE, sumdsy, CASE WHEN pencanls summarnized _onlires_court, (antime_count:|

o _ciound]), 2) = 100 THEN 100 ELSE percent{susmmanissd_ontims _count, (ontine_count-lade_count), 20 BND pencent_of _cufofi, case when 100-pencend | sumemdanised_ondimes_count, (ondime_count-iste_cound), 2) = O then 0 alos
Ol-percenbzummarised_onbime_cound, (ontims_count-late_count), 2) end percent_of_culodi_not_sumened, percent{summarised_onfime_count, ontime_count+isde_count, Zipercentage_od_tobal_brySam,

i summansed_onlime_count+summarized_|ate_court, antime_countsiate_court, 2) current_percentsge, ontime_count+iste_count current_raw_slements, summarised_onbime_count+summansed_lsbs_cound

Lrrerl_sumimary _elsments, summanised _ontime_cound- sumrwm!u ate_count S0 ELEI-f_N'I'? JATEAM, late courd |ate raw_slements, ontime_count-lste_count avalable sl cutofl, percentirum _of _sumrows, rum_of_rows, )
Curacy from | select counl{stingd cass when brunc dabetime_ins, 'rru'J :1rms~_rsm‘_.=3-"'d ihen P-H:'DEBEM{I e l:\':-.ll'd mni[-}ienm cats when trmt[duletnm_ns 'rl'n'] -:1||.n:|:33'3|1de‘.rr3|'21 ihen hlGDEEIHnJ] crdime o,

(") niam _od _rosees Trom ERICSS0ON _UTRAN RES_EDCHRES wivere dabetime batvwden trincsysdabet-1 and trunclsyadads - 12480 Trawt, { seb] macidatetimesumday, Counl{@etingg coads when runcidetetims_ine, i) =
ung{gysciate )+ 724 then NODEB end)) pummarized_iste_count, countidistingt case when tuncdatetme _ing, 'mi) < iranc(eysdabe e 70249 then NODED end) summarnged_onbime_courng, sumientries) nem_od_sumigecs Trom ERICSS08_UT
AN RES_EDCHRES DY wihere dabetime s trunc(sysdabe -1 Jsumt union ol SELECT ERICESON_UTRAN RES_HEDSCHRES AS TABLENAME, sumday, CASE VWHEN percent(summarised_ontime_count, (ontime _count-abe_count), 29 = 100
100 ELEE percent] Summarised_ontime_counl, {ontime_countsabe_count), 2) END percent_od_cuball, casé whan 100-percentizummanssd_ontime_court, (onlime_count-lale_count), 2= 01hén 0 elze

1 D)-percond Summar isad_oniime_count, [onims_colntbale_oound]), 2) and peecin] _of_coul ol _nol e, per Ceri{surmmsrised_ortime _cound, ontime_cound +lete_counl, Zpsarcentsge ol tobal_bnSam,

enl] sUrmmarise _ontime _countssumaarised_late_count, ontime_countskabe_count, 2 current_percentage, ongime_Count«iate_count CLETEnT_ris_sleminds, SUmmanisn _ontime _count« S emmarnsed_iabe_count

e _sumimary _elemerds, summantssd _onbme_cound-summarized_lole_count SUW_ELEMENTE. ATSAM, labe cound lafe_row_elements, ontime_count-lste_count avadable_ol_coodt, percenblnum_of_sumronees | rum_of_rows, 2)
uracy from [ select countdistingt case when buncidatetima_ins, ‘i) > frunc( sy sdate )+ 24 then HODES end) Iste_count, countidistinet case when trunc(datetime _ins, 'mi) < trunclsy sdabe)= 024 then MODES and) ontime_count,

(™1 marfi_gd _rovees Trom ERICES08 _UTRAN RES_HEDSCHRES where datelime babween uncsydate)] ard brunel sypsdale)] 2460 raed | [ selec] mac datalime)sumndsy, courtdestine case wihen frunc{dststime_ins 'wi) =

LN Eyaciate )+ 724 then MODED & nd) sumearised_lele_ooint, counb{osting] cases when tunc]dabetima_ine, W7 « iruncdsysodede)s 724 then MODED end) susmmarissd _ontims_coind, sumieniries) nim_ol_sueseows Trom
SSON_UTRAN RBS_HIDSCHRES_DY where datelime = truncisysdale)-1 Jsimi union all SELECT BRICSFON_LTRAN RNC_URLING AT TAELEMAME, sumdlay, CASE WHEN percenbsummarised_onbme_cound, (ontims_count-
sde_count), 20 = 100 THEN 100 ELSE percent(sumemarized_ontime_count, (onbme_counddate court), ) END percent_od_cuboff, case wihen 100-percent summarnised_onbime _count, (ontime_count-lste_count), 2 < 0 then 0 elze
100-percent(summarised_ontime_cound, (ontime_countdate_count)), 2) end percent_of _culodd_not_sumemed, percent(summarised_ontime_cound, ontime_count+iste_counl, 2ipercentage_od_fobal_bySam,
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parcanl] urmmarnsed_onlime_court+summarised_jale_court, onlime_count«sbs_count, 2) current_parcentage, ontime_count+lste_counl currert_raw_slements, summarioad_ontime_count+summarnssd_lsba_coun

LR _SLIMEAY _seemend s, senmanised _onbime_colnd-sumimarised_lale_count S1UM_ELEMENTS_ATSAM, kabe_coiind late_raw_slamants, anfime_count-lade_counl svalabbs_sl_cigolf, percent{num_of_sismnmss, nm_of_rows, )
mocurncy from ([ select count{iistingd cade when trunc(dabebme _ing, 'mif) = fruncsysdsbel= 3024 then RNC enc) nfe_count, count{dsting case when truncdabetime_ins, 'mi’) < frunc{sysdabe)« 324 then RNG end) antime_count, count (*)
rim_of _rows from ERCSS0N_UTRAN BNC _IURLEK where dabefi me between trunclsysdate)-1 and trunc(sysdate)- 172480 e, [ selec! mac dabetime ) sumday, counbdislinet case when truncidatetime_ins, 'mif) = truncsysdabe |+ 7124
than RMC erd) summarised_|ste_count, count] disting cane when brunc(daletims_ing, 'mi7) < trunc( sy sdaba]= 724 than BN end) summarissd _oolime_court, sumnienlriss) num_ed_sumrows from ERICES0M_UTRAN RNC_ILRLINE_DY
rvhiere daletime = fruncisysdabe).d Jumt union sl SELECT ERICSSO0N_UTRAM RMNC_RNCFUNC' A5 TABLENAME, sumdayy, CASE VWHEN percant] summarised _ontime_oount, (ontime_cound-lste_count), 2) = 100 THEM 100 ELZE

percent summanised_ontime_count, (ontime_count-iste_count), Z) END percent_of_culodl, caee when 100-percend] sumemarized_ontime_count, (ontime_cound-lsbe_count), 2] < 0then 0 ekse 100-percent(summarized_ontime_count,
onbrmee_cound-labe_count), 2) end percent_of _cutotl_nol_summed, percend{ sumemarised _ontime:_count, ondime_count=lmle_count, Jipercentage_of _totnl_bySam, percent] summansed_ontime_count+summarized lole_count,
ontime_count+iste_count, 2) currend_percentage, ontime_count Hisbe_count current_rew_elemants, summarnised _ontimes_court+summarised ste_court ourrsnd_summary_slemesnts, summarised_ontime_count - summarnised_jabs_court
=M _ELEWENTS _ATSAM, labe_court babe_raw _slemants, ontime_count-lste_counl availabls_si_cutalf, percent{rum_of_surnins, ium_oT_rows, 2) sccurscy Trom | Seksct count(distinct cage whan irunc{datetime_ing, mi) =
truncisyacate)+ 3024 then RRC end) babe _c ound, count(distinct cage whien trunciostetime_ing, ' < uncsyadaie)+ 3024 then RMNC end) ontime_cound, cound (') num_of_ronss inom ERICSS0N_UTRAN RNC_RNCFUNC whana dabetime
betwaen uncsysdaie)-1 and truncisysdale)-1 2460 Jrwed, [ select macafetime)sumday, counb{distingt case when truncldatetime_ins, 'm) = tnancisysdate)+7 24 then FNG end) summarisoed_labe_count, counb(distingt case when
truncldatetime_ing, "mi') < trunc sy sdatep- 724 then RHNC end) summansed_onbime _court, sumientriss) num_od_sumioers from ERICSS0N_UTRAN RNC_RHCFUNC DY where dabetime = trunclsysdate)-1 Jzumd unkon all SELECT
ERICSS0M _LUTRAN RMNC_CELL' A TABLENAME sumndsy, CAZE WHEN percerbzummarised _orbime_cound, (onlime_count-lale_court), 2= 100 THEN 100 ELSE percent(summarised_ontime_count, (ontime _cound-labe_court), 2) END
parcanl_al_culol, cies wher 100:percend] Sumearised _ontime_count, (ontime _cound abe_count], 2) « O e 0 etss 100 per cant] sumenarised_ontime_counl, (ontime _countabe_count), 2) end pencent_of_culall_rol_sirmmed,
ol sLmnmansed_ontime _count, onlise_countdabe_colnt, 2iperceniage_of _jolal_bySeem, percent{siemmartsed_ontime_colnt «simmansecd_labe_count, onlime_cointdsbe_count, 2) cirrent_parcentage, ondime:_countsale_count
currend _rover_elemenls , summarised_onbme _count ssummansed_labe_cound current_summany _elements, summansed _onteme_count-summanised _late_cound SUM_ELEMENTS_ATSAM, labe _count babe_rane_ehemends, onfime_courn-
lade_count svalabl & _st_outofd, percentnum_od_sumrowes, rum_of _rows, 2] sccuracy from ([ select count(gistingt case when buncidabetime _ins, 'mif) = frunc{sysdate)=024 then RNC end) sle_count, countidistingd case when
irorses(daletinrs_ire, i) < frune]syedala)s 3040 1en BNC and) ortine_courd, cound (%) fum_of_rowns Trom ERICES0M_UTRAN RHNC_UCELL wihars dabetime bebwaen runs{sysasha’)] and rune syadate)] ED et | selac]

maT dabetime)sumdsy, counblcisting case when runcioabetime_ing, W) = runc(ysoiabe])+ 724 fen RNC end) sumemarised_lale_count, counbldstingt case when trunc]éstetima_ing, 'm0 < irnunc{ysoabe))s7 24 then RRC ernd)

s mmariped_ontime_cound, sum{eniries]) num_od_sumeowes Trom ERICSSON_UTRAN RNC_UCELL DY whene debefime = truncisysdabe)-1 Jeumt union sl SELECT "NORTEL_CSCORE BASE_OM AT TADLENAME, sumdny, CATE WHEN
percent summarnsed_ontime_court, (ontime_count-late_cound), 2) = 100 THEN 100 ELEE percentsummarised_ontime_cound, (ontime_count-late_court), 2) BMD percent_of _cubol, case when 1 00-percent summarnsed_ontime_count,
ortame_cound-ksbe_court), 2) = Othen 0 slse 100-percent| summearised_ontime_count, (ontime_count Sabe_count), 20 &nd percent_af_oulof_rot_summed, percent| sumemarised_ontime_oount, antime_count+ale_count,
percaniage o1 _[obal_ErvSam, percert]summariced_ordime_counl s summarisad _laste _cound, onfime _sound <lste_counl, 20 cunneid_percanisgs, onlime_courtsiabe_court currenl_raw _alermerts, sunmarnised_onlists_count+ Surmtarised_
e _COUnt Curmend _siUmimary _alements, Summartbed_ontme_count-summarised_lele_count SUM_ELEWENTS_ATSAM, ate_cound iMe_raw_siements, onlime_count-iale_count svaisbie_sl_catold, percentrum_of_sumiows,
reem_of_rows, 3) acouracy from ( setect counl{distinct case when inancidatetime_ing, "mi’) > frunc{sysdabe)e 2024 then MSC end) labe_cound, count(disbnct case when trunc{datetime _ing, "mi) =< brunc( sy sdeie)+23024 then WSC end)
ontime_count, count (%) num_od_roses from HORTEL _CSCORE BASE OM where datetime babween trunc(sysdate)-1 and bunclsysdate)-1 24080 jrasd, | select maco datetime jsumdiay, count{distingt case whan frunc(dabstime_inz, =i =
runc]sysdatats 724 then MSC erdd) fummarised Isle oounl, counl{dstingd cate when buncidaletima_ine, 'min « froncEysdale =724 than MEC and) summanssd_onlems_ court, Sumismnss) rmem_of _sumedws from

MORTEL _CSCORE BASE_CW_DY where datelime = iunc(aysdate)-1 Jsumd wion &l SELECT MORTEL _CSCORE CTSF &5 TABLENAME, sumdsy, CASE WHEN parcentsummarizsd _ontime _count, (onlimes_count-lste_count), 2) = 100 THEN
100 ELSE porcant{summartisd_onbime_colnd, [ontiers:_court-iate_count), 2) BND percent_of _cubof, chie i 1 00-percpnt] summaeise_ontime_count, (ontime_count-labe_count), 2) < 0 fhen O sl
100-percent(summarised_ontame_cound, (ontime_count-date_count), 2) end percent_of _culodd_not_sumened, percent(summarised_ontime_count, ontime_cound+iafe_count, 2percentage_of_tobal_bySam, percent] summarized_ontime_c
ound+summarnisesd _lste_cound, ontime_countHate_cound, 2) current_percendags, onlime_count+kabe_count current_raw_slements, summerised_onlime_countssummarised_lste_count currend_summany_slements,

Hrmimaribad_ontime _counl-Sumehdrized_lale_count SUM_ELEMEMTS _ATISAM, kte_cound Bte_rav_sements, onlime_counl-lse_counl svadabla_sl_cufodf, percert{rum_of _sumndiews, mum_ol_rinvs, 2 acourscy Trom | Selsd
COUN[ESINC] coh wihen uncidabetime_ing, M = Trncisyedala)s 024 then MSC end) iste_count, count(@etincg case svihen trncideletime_ine, i) « inunc{sysdeala)= 324 then MSC end) onlime_count, count () ren_of_nows fnom
NORTEL_CSCORE CTSF wihvent dabetime betwisen truncsysdabe)-1 and truncisysdabe)-1.0460 rawt, [ ke maccdobetime jsumday, countidistingt case when truncdabetime _ing, 'mi) = uncsysdate)s 7124 then M3 end)
summarized_lafe_count, oountidistinct case when truncidatetime _ing, ‘'mi") < truncr sy sdate)s 724 then MEC end) summansed _ontime_count, sumientries) num_of _sumrgws from BMORTEL _CSO0RE CTEP_DY where daletime =
trunc(sysdate)] Jeumt union all SELECT ‘NORTEL _CECORE CCET AT TABLENAME, summdsy, CATE WHEN percent|surmemariced_ontime_cound, (ortima_count Sabe_count), 2 = 100 THEN 100 ELSE parcanll summarnized_onlime_count,
oriime _count-kabe_colnt), 2) END percent_od_cuboll, cade whan 100-percent]summarissd_onbime_count, (onlisme _court-late_count), 2) < 0 then 0 sige 100.panceni{zummartsd_ontime_count, (ontime_count.lste_oount), 2 end
ool _of_ ool _rol _sdamemes, percand( sumearised_ondime_count, ondime:_count+lele_count, 2Zipercoentage_ol_tobal_ErSam, percend(sumemanizec_ontime_countssummanised_lsle_count, ondimes_countslale_count, 2)
currend_parceniage, ontime_count+Habe_count current_rae_slements, summasisec_ontime_countssummarized_Iste_count current_sumimary_slements, summarised_onbime_cound-sumearized_lsle_count SUM_ELEMENTS_ATSAM,
Jate_count lale_rae_slements, ontime_countlate_court svaiable_at_culof, percentinum_od_sumrows, num _of_rows, 2) sccuracy from [ select counidistingt came when bruncidatetime_ins, 'mi’) » frunci{zysdabe)+ 324 then MSC and)
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e _Copunt, Count{isting] Carse when tnuncydabebime_ing, i) = trunc{sysoabe)s 324 than MSCencl) onbims _colnd, cound (7) mem_of_rows: Trom NORTEL _CRO0RE COST whtng (dabetime Debween trancisyscabe’)-1 and
trunc{sysciate)-1724E0 Fawt, [ select maxdabefime ) sumday, couni{asting case when tnunc(dabebime_ing, ‘mi) = frunclsysdabe e 724 then MSC end) summansed_labe_count, count{disbnct case when trunc{detetime_ing, 'm) <

truncl sysdate)+7i24 then MSC ercd) summarised_ontime_cound, sumieniries) num_of_sumroees from MORTEL_CSCORE OCST_DYW where dabetime s trunolsysdabe)-1 Jsumt union ol SELECT MORTEL _CSCORE LOCATIONAREACODE' &5
ITABLERAKE, surnday, CASE WHEN parcenlfummansasd _onleme_courd, (oflime_courl-lale_coufl]), 29 = 100 THEN 100 ELSE pércard{summarised_orime_coufl, (onlime_courtdale_coint), 2) BND percert_of_cul all, &asé whah

M- AT ST Ot _Couind, [ontime_count-dale_Coint), 2) = 0iken 0 skse S00-0arcanbSuminarisd_ontims _coun, (Hnlie_count-babs_onunt, 2) s peeoarl _of_cuoff_nol_Summensd, percanb{ s ised_ontime_cmun,
ordime_countelne_count, Zpencentage_od_total_kbySam, percent(summirised_ontme_countesummarised_iste_count, onfime_countelle_count, 2) courment_psecentics, onbime_courgsiabe_count current_nme_elements,
summariped_ontime_count+summansed _labe_count current_summary_stements, summarised_ontime_count-summansed _labe_coun SUM_ELEMENTS _ATSAM, late_count labe_rew_elements, onbme _cound abe_count avalable_at_cutolt,
percent{num_of _sumroes, num_od_rows, 21 accuracy from ([ select count{distinct case when truncdabetime_ins, 'mi7) = truncsysdate’i+ 324 then MSC end) late_count, countdistingd case when truncidatetime_ins, 'mif) =

I Sviciate 324 then MSC endd) ontime_Sounl, counl () nurn_o1_rews rom MORTEL _CSCORE LOCATICRARERCODE wihers datelind between trunc{sysdalal and fruncisy Sdals)1 2480 jrawd, | Salect maoodat i umday,
Ul SAinCd Corsl e bancldabetime _ine, 'miT) = frunclsysdabe)e 729 then MEC end) Suanmansed_bebe count, countidistinct case when tronciostelime_ing, 'mi < brunclsysdate)s 724 then BEC ered) sumemsrised_ontime_counl,

e enbrie s rn_of _sumeos from MORTEL_CSC0RE LOCATIONAREACODE_DY where cisfetime = trunc)sysdaie)-1 Jsumt unon ol SELECT MORTEL _CSCO0RE MSOCP_CP A5 TABLENANWE  sumd ay, CASE WHEN

percent summansed_ontime _count, (ontime_count-late_count), Z) = 100 THEN 100 EL'SE percent{summarized_ontime_cound, (ontime _count-labe_count), ) BND percent_of _cutotf, case when 1 00-percent summarnised _ontime_count,
ortime _coundSabe_court), 2) < Othen 0 slse 100-percent] summarised_ontime_count, (ontime_count Jabe_count), 27 end peroent _af _oulofi_not_summad, percant] summarised_ontime_count, artime_count+ale_count,
Cparcanlage ol _lobal_beSam, per it Summdarised_ontime_Sounl+Summantbad_late_courd, onfime_counl+late_coounl, 2) cunmdshl_peeoailags, oflides_count«bbe_count currenl_riw _skments,

EAITINANEad _Oniime _cound s sumimaniged_labe_cound cLrrent _summemary'_shements, simembrised _ondime: _opent-Summartssd e _count SUM_ELEMENTS _ATSAM, bule_count abe_rasy_eleenenis, onbime_cound Sabe_colnt avalsble_af_cidofi,
P cenl N _oT_Sumeces, nuam_od_rows, 2) Bcourscy e | select courtiokstingt case when truncldabetime_ing, ) = truncisysoabe )+ 3724 then MSC enc) ste_count, countidisting case when brunc] debetme_ing, 'mi) «

truncl sysdate)+ 324 then MSC encd) ontime _count, count (*) num_od_roes from MORTEL_CSCORE MECCE_CP where dabetime bebween trunc(sysdabe)-1 and trunclsysdate)-172480 Jrawd, { select mao dabetime ) sumdary, coundisting
case wieh fruncidstetime_ing, i) = lrunol Sysdate 7024 then MSC end) Summarised_late_count, countd=tind cass when runcidalatime_ins, Wil < trunc{Sysdale)= 7024 than MEC and) summanded_ontima_¢ ount, sumienries)

i _of_sufeones Brdet NORTEL _CSCORE MEBOCP _CP_DW swihere dabetime = unc(Syvdste)-1 Jeumt wrion &l SELECT MORTEL _CSCORE MBCCP AT TABLEMAME, sy, CASE WHEN percent]tumimarised _ontama_count, (onlins_count-
dode_Cpunt), 20 = 100 THEM 100 BLEE percanisumendarised_ontime_counl, (onime_coun-iabe_count), 2 END percent _od_cuborm, cage wien 100-percent{summantsed_ontims_cound, (ontims_cound-iste_count), 20« 0 then 0 eize
(100-percent{summarised_ontme _cound, (ontime _count-late_ocount), 2) end percent_of _cutodd_not_sumened, percent(summarised_ontime_count, ontime_count+iste_count, Zpercentage_od_tobal_bySam,

percent summansed _onlime _count+summarised_jate_court, ontime_count+abe_count, 2) current_percentage, ontime_count+iate_count current_raw_slements, summarised_ontime_count rsummansed_labe_count

currerd _surfimary_slemenls, fudmanisad _onlims_cound-Summar ised_|ale_coufl SUM_ELEMENWTS_ATSAM, kate courd Iabe raw slemanls, oflime_counl-late_coufl avalable sl cufoll, percent{fum_af_surfwines, fudi_ol_rows, 2)
SCCUracy Trom [ Selec] CounliEetingg s when buncdaletima_ing, Wi = trencisysdale]= 2024 than MEC end) Bte_cound, Count(Setingd Cacs swinen runcldelelins_ine:, i) = tunc] sy sdelee 324 hen MSC and) ontime_count, cound (')
rieEn_of_rorss tnoem NORTEL _CSCORE MSCCP where datetime befwaen bruncisysome)-1 and tunclsysdme)- 12480 e, [ seect maodcabetme)sumday | counbioistinet case when truncoabelime_ing, ') = tnnc(s ysoate)s 724 then
MSC enc) summarised _iaste_cound, countidistinct case when truncidatetime_ing, ‘mi) < trunci sy sdale)s 724 then M52 end) summerised_onlime_count, sumientries) rum_of_sumnoe:s from NORTEL _CSCORE MSOCP_DY where dabetime =
trunclsysdate)-1 Jzumt union all SELECT MORTEL _CSCORE TREKGRP AS TABLENAME  susdsay, CASE WHEN percent{summarized_onbime _cound, (ontime _count-Jate_court), 23 = 100 THEN 100 ELSE percent{ summarised _ontime _count,
ortame _countkaba_count]), 2) END percent_od_cubalf, case when 1 D0-percentsummanssd_ontims_court, (onlime_count-late_count), 20 = 01ken 0 elze 100-perceniizummans=d_ontima_count, (onlime_count-late_count), 2) end
percant_of_culoli_nob_sumemesd, percent(sumearised_ondime_count, ondime_countsiste_count, Zpencentage_of_botal_ErySam, percendl surmemarised_ontime_countssummarised_ste_oount, ontime_countsale_count, 2)

CLITEN] _parcomnd npd, Ontimes_coint<labe_count curment_rvey_sdements, surmimasisecd_ontime_countssummarized_lele_count curmend _sumimary _semends, suemminrised _onbime_couind -sumenarised_lale_count SUM_ELEMENTS_ATSAM,
ele_count late_raw _slements, ontime _count-ate_court avadable_sb_cudol], percentinum_cd_sumrows, num_of _rows, 2) accuracy from [ salect countdistingt case when buncidatetime_ing, i) > frunc sy sdabe #2324 then MSC end)
lsde_count, count{disling case when truncidabefime _ins, 'mi7) < fruncsysdabe’« 324 then MEC end) ontime _cound, count () num_od_rows from BORTEL _CECORE TRKGRP where dateti me betwesn truncisysdate)-1 and
trinc(syaohate )1 2480 et | selact masdabelimajcumday, coun{dsting cass when truncdabelime _ine, i1 = frunc(syedaba) T than MSC and) summarnnssd _lsba_count, cound{distinct case whan iruncidetetime_ing, ) «
trinclsvsciate )+ 724 hen MSC ancl) Summarisad_oniima _cound, Senieniriss) num_oT_sueteoves Trom NORTEL _CSCORE. TRHGRP_DY where dabetime = trincisysdabad-1 Jeuemt union sl SELECT NORTEL _CSCORE VLRE' AT TABLEMAME,
ey, CASE WHEN porcentsummarized_ontime_count, (onbme_count-iabe_count], 20 = 100 THEN 100 ELSE percent] summanised_ontime_count, (ontime_couni-late_count), ) END percend_of _cufodf, cass when

100-percent summarised_ontme _count, (ontime_count-late_count), 21 < 0 then 0 sise 100-percent{summarised_ontime _count, (ontime _count-labe_count), 2) end percent_of_cudod_not_sumemed, percent{summarised_ontime _count,
ortime_count+ale_count, Dpencentage_of_batal_bySam, pércanti summarized _antime_countssummarisad e _count, ontime_counl+ate_count, 2) currenl_percentags, ontima_countHabe_count currént_ranw _elsments,

L Tihariad _ontime _cound+ Sumiianed_labs_cound clrrenl _Sufrary’_sldments, simmrnised _oflime_oounl.dudmanssd e _colint SUM_ELEMENTS_ATSAM, bale_count Bl _rany_slsefenis, ontime_cound Bala_colnt avalable &t cidall,
PerConi{NU_OT_SUMecrs's, DM _od_Foses, 2) SCcLescy fnoen ([ Sselect counb{ckstinet case wihen tnuncldabetime_ing, ') = trunc(sysoabe)+ 324 then MSC encl isde_count, count(d isting] case when fruncldsbetime_ing, i) «
trunc{sysclabe )+ 3024 then MEC encl) ontime_count, count () num_cd_roees Trom NORTEL _CSCORE VLIRS where dabetime between trunc{sysdate)-1 and buncisysdate)-12460 e, [ select macd dabetime)sumday, count{cdsting case




How Big Is Your SQL? s

FowFreery T RS BT _peE,, T 1 = DO By B |+ 1 2 Tt Wisis STy ) S 15 et _Jle _COUTE, GOLa BN C-HES wel e THaneC] Gl e, T8 ) = DGl &y i+ T2 TN S TR SUnie (S8 _Ca e _COunl, S eTenes)
ram_0f_giamnaores frpm MORTEL _CECORE YLRE_DY where datetim = fruncisyedmte)-1 el union o SELECT NORTEL_PSCORE GRCGMMW AT TABLEMAME, sumday, CASE WHEN peeCanl] s smimrised _ontiere _Coirnk, (pnfime_count-
e _count), 37 = 100 THEN 100 BLSE percent| summarised_ontime_count, (ontime_couni-lste_cound), 3) END percent_of_culodt, case when 100-percent summarized_ontime_count, (oréme_cound-labe_cound), 3) < 0 then 0 stse
100-percent|summarised_ontime_count, (onbime_cound Jate_count), 2) end percent_of_cutof_nof_summed, percent( summarised_ontime_count, ontime_count+ate_count, Ypercentage_of _folal_bySam,
pancenlfufmansed_onlete_coirt+Siahmaised_lales_court, onlime_court+aba courd, 2) cirréenl_pércartags, aflimé_coufl-lale_counl curréenl_raw_sements, summdrnised_oflime_court+«summarised_ale_counl

AR _SLEnary el s, SURMaribad _onbime _counl-sumimdnised_labe_count S _ELEWENTS _8TSAM, late_count 1ale_raw_sbements, ortime_coumt-lele_court avalabie_at_cuton, porcenlinun_of_Susteo W, i _ol_fows, 2)
My froem [ Sedect Count{deting case when fruncieabesime_ing, i) = nanceyscabe)« 3024 then S0EN end) infe_count, countfotstingd case when tnanc)dabebime_ing, 'mi7) < frunc{eysoabe)« 3024 then S0EM end) onbime_cound, coun
) nwam_od_rorees from NORTEL _PECORE GECGMM whene datebme between truncizysdabe)-1 and trunc(syscdate])-172480 jrawt, [ select mao dabetime ) sumdary, counbdstingt case when truncidatetime_ing, i) = trunc(syscate]+7 24
then SOEM end) summansed _labs_count, count{distinct case when trunoldatetime_ing, 'mif) < truncisysdate)+ 724 than SGEN end) summerised _antime_count, sumisntries) num_of_sumnows from BORTEL _PSCORE GSCOMM_DY where
atetime = trunc sy sdale)-1 JEuml ureen &l SELECT WORTEL _PSCORE GECSM_ACT AT TABLEMAME, Surfilsy, CASE WHEN percant{Summarised_ontime_counl, (ontima_countsaba_count), 2) = 100 THEM 100 ELSE

peercen] SLenmartsed_ontime_cound, (onlime_count-late_ciunt), ) BND percent_of_cubor, caee when 1 00-peecenll sLammarised ontime_count, (onfime_count-iste_count), 2) = 0then O atss | 00-pancent] sLenmanessd_ontime_coung,
ortame _count-Sabe_count), 2) end percent_of_cubor_nol _summed, pescent summanses _ontene_count, ontme_countabe_count, Ziperceniage_of_jobal_bySem, percent] susmmartsed_onbme _count ssLmmanssd_isbe_coun,
ontime_count+iate_count, 2 current_percentage, ontime_cound Hiate_count current_ravw_elements, summarnised_ontime_count +summarnsed _late_count current_summary_elements, summarnsed_onlime_count-summarised_lste_count
[EUM _FLEMENTS_ATSAM, Iate_cound Iate_raw_slements, ontime_sount-late_count svalable_al_cadodf, percentinum _od_sumnowns, fum_of_rives, 2) soturacy rom ( select counlidistingd case when trunc(dabstime_ins, 'mil) =
trunclSyvsaate)s 324 then DEEN end) lale_court, courtidisling] caze wien truncidatetime_ing, W) < rundSyedate) 324 then S0SN encl) ontime_count, Sound {*) nun_oT_rows from BORTEL_PSCORE GECEM_ACT wihere datelims
Eeefyan Brunclsysdate)-1 and tnunclsysdabe)-124080 e, | osect mecofe] et ooy, countigiesnct Case swhien tnanc(daletime_ine, i = inunc]sypdale)e 724 then 0N end) simmarisedd_bale_Count, coLmtidestingt case when
truncidatetime_ing, 'mi7) < truncy sy edabe]e 704 then SCEM end) summansed_ontime _count, sumientries) num_of_sumroess from NORTEL _PSCORE GSCSM_ACT_DY whene datebime = trunc{syscabe)-1 Jjsumt unon all SELECT

MNORTEL _PECORE GRCSM AS TABLENAME , sumday, CASE WHEN percent(summarised _ontime_count, (ontime_count-labe_count), 29 = 100 THEN 100 ELSE percentsummarised_ontime _count, {fontime_court-late_count), 2) END
pancanl_ol_suloll, case wihen 100.parcanl] summanised_oflime_court, (oftme_counl-late_caund], 29 = 0 then 0 &l 1 00.pansanl] Sunmandsd_onlime_court, (oflime_courtlale_counl), 20 end percand ol _cufoll _hol_surfmed,
peanCanll SLmnmarchesd _ontime_count, onlime_colnt-+iabe_coiund, Zpercandags ol _1obal_yDam, percenb{Summanised_onlime _counl+ Hanmaned_kate _cound, ontime_coinl «hate_count, ) ounidnl_pee sl ass, onties _coLnt+ibe _colint
AN P _ement s, SumeneiS oo _ondime_Cound s Sumimartsid_afe_count CLErend _SUmimnry _eiemenl 5, SLETmantsed _ontime _cound - summesrised_lale_count SUM_ELEWENTS _ATSAM, fe_count Inle_raes'_ssements, ontieme_coint-
mie_count svninble_al_culodi, percent(num_od_sumrowes, num_oi_rows, 3] accuracy from [ select countidsiing case when fruncidabstime_ins, i) » runcisysdabe )+ 324 then S55N end) inle_count, countdistingt caze when
truncidatetime_ins, i) < truncsy sdate)= 3724 then S5EN end) ontime _count, count (%) rum_af_nows from NORTEL _PSCORE GSC5M where datetime befween runcisysdate)-1 and truncisysdaie)-1 2460 rawd, [ select

il Gt etihe jSurhday, colrbidestine] Gase whéh lruicidalelime_ifid, 'Mi7) = Fuhdclsrsdate)+ 724 then SGSH erd) Summarisad_lale_counl, Sounbldsling] case when tunc] dalatime _ifs, Wi = IrunsSysdala )+ 724 hen 505N and)
FATETr A _ontime _Colind, Suementria ) Man_oT_Suemeow's from MORTEL_PECORE GRCEM_DY whers datetime = trunc(3ysdelel-1 kaemd wreon all SELECT MORTEL _PSCORE.GEDETATS' AS TABLENAME, sumday, CATEWHEN
peercent sLmnmansed_ontime_count, (ontime:_count-inte_count), )= 100 THEM 100 ELSE percent(sumenarised_ontime_count, (ontme_cound-labe_count), 2) END percent_ol_cifodf, case when 100-percent{summarized_ontime_count,
onbme_count-dabe_count), 2) < O then O slse 1 00-percent] summarised_antime_count, (ontime_count-labe_count), 2) end percent_o 1_cutoff_not_summed, percent] summanised_ontime_cound, ontime _count Hiate_cound,
[percentage_of_total_bySam, percant| summarized _antime_countssummarized_|ale_court, antime_countslals_court, 2) current_percentage, ontime _count+ale_counl curment_ran_slemants,

Hfeharisad _orteme_courd s susmared _labe_courd currert sy _slerserts, sumimiarsed _online_count e iced_late_courd SUM_FLEMENTS_ATSAM, I _courd late_raw_slemen s, orirme_courd.lste_sourd svaiable_sl_outotd,
peanCanlinlim_of _sumiows, num_od_roees, 2] Bcciracy inom [ sebac] countdistinct case shen trinc{ost stime_ine, 'mi7) = buncisysodel o) 3024 then SGSH end)) babe_count, colnt{distinct case when trenc{ostelims_ine, 'mi7) <
truncisysdete)+ 224 then SG5N encd) ontime_count, count () nm_cd_roees from NORTEL_PRCORE GEDGTATS where dabefime between inanc{sysdate)-1 and tnuncisysdale)-172480 Joered, | select maa dabetime)sumday, count{cstine
s when fruncidatetime_ins, 'mi’) = brunclsysdate)+ 724 then SGSN erd) summarized iste_count, count{distingt case when trunc(dabetime_ins, 'mif) < truncf sysdate )+ 7124 then SGEN end) summarised _onbime_cound, sumieniries)
rrum_af_surmeaws from MORTEL _PSCORE GSDSTATS_DY where dabetime = runc(sysdste)-1 jsumt




Customer's Original SQL e

SELECT DISTINCT E1_2.0BJECT_ID
FROM PMCM.ELEMENT_DETAIL E1_1, PMCM.ELEMENT_DETAIL E1_2, PMCM.MARK_NETW_HIERARCHY HI,
PMCM.ELEMENT_DETAIL E2_1, PMCM.ELEMENT_DETAIL E2_2, PMCM.MARK_NETW_HIERARCHY H2
WHERE E1_1.0BJECT_ID = H1.PARENT_ID
AND E1_2.0BJECT_ID = H1.OBJECT_ID
AND E2_1.0BJECT_ID = H2.PARENT_ID
AND E2_2.0BJECT_ID = H2.0BJECT_ID

AND E1_1.CURRENT_IND = 'Y' AND E2_1.CURRENT_IND = 'Y'

AND E2_1.CURRENT_IND = 'Y' AND E2_2.CURRENT_IND = 'Y'

AND HI1.CURRENT_IND = 'Y' AND H2.CURRENT_IND = 'Y'

AND HI1.HIERARCHY_TYPE = 'NETWORK' AND H2.HIERARCHY_TYPE = 'NETWORK'

AND HI1.PARENT_TYPE IN ('BSC', 'RNC') AND H2.PARENT_TYPE IN ('BSC', 'RNC')
AND E2_2.ELEMENT_TYPE = 'CELL' AND El_2.ELEMENT_TYPE = 'CELL'

AND HI1.PARENT_TYPE IN ('BSC', 'RNC')

AND E1_1.ELEMENT_NAME E2_1.ELEMENT_NAME

AND E1_1.ELEMENT_ID = E2_1.ELEMENT_ID

AND E1_2.ELEMENT_NAME = E2_2.ELEMENT_NAME

AND E1_2.ELEMENT_ID = E2_2.ELEMENT_ID

AND E1_2.USEID LIKE '*%' AND E2_2.USEID NOT LIKE '*%';

| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU)| Time | Pstart| Pstop |
| 0 | SELECT STATEMENT | | 1] 78 | | 74M (40) | 50:54:42 | |

| 1 | TEMP TABLE TRANSFORMATION | | | | | | | |

| 2 | LOAD AS SELECT | | \ | \ | \ | \
| 3 PARTITION RANGE ALL | | 22M|  1111M| | 38153 (11)| 00:01:34 | 1 29
|* 4 | TABLE ACCESS FULL | ELEMENT_DETATIL | 22M|  1111M| | 38153 (11)| 00:01:34 | |

| 5 | LOAD AS SELECT | | \ | \ | \ | \
| 6 | PARTITION HASH ALL | | 337K| 9231K| | 3514 (15)| 00:00:09 | 1 16

[| % 7| TABLE ACCESS FULL | MARK_NETW_HIERARCHY | 337K | 9231K| | 3514 15)| 00:00:09 | |

| 8 | SORT AGGREGATE | | 1| 78 | \ | \ | \
[* 9 | HASH JOIN | | 927G| 65T | 534M | 74M (40) | 50:53:00 | |

|10 | VIEW | | 22M| 27TM| | 16808 (12)| 00:00:42 | |

|11 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485F_6A66C42E | 22M|  1111M| | 16808 (12)| 00 | |

|* 12 | HASH JOIN | | 21G|  1272G| 534M| 1616K (43)]| 01:06:04 | |

| 13 | VIEW | | 22M| 27TM| | 16808 (12)| 00:00:42 | |

| 14 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485F_6A66C42E | 22M|  1111M| | 16808 (12)| O | |

|* 15 | HASH JOIN | | 476M| 23G| 524M| 97327 (22)]| 00:03:59 | |

|* 16 | HASH JOIN | | 10M| 401M| 8704K| 34520 (10)| 00:01:25 | |

[ * 17 | HASH JOIN | | 234K| 5948K| 8256K]| 783  (10)| 00:00:02 | |

| 18 | VIEW | | 337K| 4286K| | 142 (14)]| 00:00:01 | |

| 19 | TABLE ACCESS FULL | SYS_TEMP_OFDA74860_6A66C42E | 337K| 3956K| | 142 (14)| 00:00:01 | |

| 20 | VIEW | | 337K| 4286K| | 142 (14)]| 00:00:01 | |

|21 | TABLE ACCESS FULL | SYS_TEMP_OFDA74860_6A66C42E | 337K| 3956K| | 142 (14)| 00:00:01 | |

| 22 | VIEW | | 22M| 27TM| | 16808 (12)| 00:00:42 | |

| 23 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485F_6A66C42E | 22M|  1111M| | 16808 (12)| 00:00:42 | |

| 24 | VIEW | | 22M| 27TM| | 16808 (12)| 00:00:42 | |

| 25 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485F_6A66C42E | 22M|  1111M| | 16808 (12)| O | |
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Customer's SQL Rewrite

| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU)| Time | Pstart| Pstop |
| 0 | SELECT STATEMENT | | 1 78 | | 14T(100) 1999:59:59 | |

| 1| TEMP TABLE TRANSFORMATION | | | | | | | | |
| 2 LOAD AS SELECT | | | | | | | |

| 3] PARTITION RANGE ALL | | 22M|  1111M| | 38153 11)| 00:01:34 | 1] 29
[* 4 | TABLE ACCESS FULL | ELEMENT_DETAIL | 22M|  1111M| | 38153 11)| 00:01:34 | |

| 5 LOAD AS SELECT | | | | | | | |

| 6 | PARTITION HASH ALL | | 337K| 9231K| | 3514 (15)1] 00:00:09 | 1] 16
[* 7 | TABLE ACCESS FULL | MARK_NETW_HIERARCHY | 337K| 9231K]| | 3514 (15)1] 00:00:09 | |

| 8 | SORT AGGREGATE | | 1 78 | | | | | |
| 9 | MERGE JOIN | | 471P| 15E | | 14T(100)1999:59:59 | |

| 10 | MERGE JOIN | | 10P| 616P| | 694G (81)1999:59:59 | |

[ 11 | MERGE JOIN | | 231T| 10P | | 377G (64)1999:59:59 | |

|12 | SORT JOIN | | 334T| 11P| 28P| 377G (64)1999:59:59 | |

| 13 | MERGE JOIN CARTESIAN| | 334T| 11P| | 140G (14)1999:59:59 | | |
[* 14 | HASH JOIN | | 989M | 23G| 534M| 96010 (38)] 00:03:56 | |

| 15 | VIEW | | 22M| 277M| | 16808 (12)] 00:00:42 | |

| 16 | TABLE ACCESS FULL| SYS_TEMP_OFDA7485B_6A66C42E | 22M|  1111M| | 16808 (12)] 00:00:42 | | |
[ 17 | VIEW | | 22M| 277M| | 16808 (12)] 00:00:42 | |

|18 | TABLE ACCESS FULL| SYS_TEMP_OFDA7485B_6A66C42E | 22M|  1111M| | 16808 (12)] 00:00:42 | | |
[ 19 | BUFFER SORT | | 337K| 4286K]| | 140G (14)1999:59:59 | |

| 20 | VIEW | | 337K| 4286K]| | 142 (14)] 00:00:01 | |

|21 | TABLE ACCESS FULL| SYS_TEMP_OFDA7485C_6A66C42E | 337K| 3956K]| | 142 (14)] 00:00:01 | | |
[* 22 | SORT JOIN | | 337K| 4286K]| 12M| 844 (14)] 00:00:03 | |

| 23 | VIEW | | 337K| 4286K]| | 142 (14)] 00:00:01 | |

|24 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485C_6A66C42E | 337K| 3956K]| | 142 (14)] 00:00:01 | |

[* 25 | SORT JOIN | | 22M| 277M| 855M| 65084 (16)] 00:02:40 | |

| 26 | VIEW | | 22M| 277M| | 16808 (12)] 00:00:42 | |

|27 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485B_6A66C42E | 22M|  1111M| | 16808 (12)]| O | |

[* 28 | SORT JOIN | | 22M| 277M| 855M| 65084 (16)] 00:02:40 | |

|29 | VIEW | | 22M| 277M| | 16808 (12)] 00:00:42 | |

| 30 | TABLE ACCESS FULL | SYS_TEMP_OFDA7485B_6A66C42E | 22M|  1111M| | 16808 (12)1] O | | |
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Final Rewrite s

WITH ed AS (SELECT object_id, element_id, element_name, element_type, useid
FROM pmcm.element_detail
WHERE element_type = 'CELL'
AND current_ind = 'Y'),
mnh AS (SELECT parent_id, object_id
FROM pmcm.mark_netw_hierarchy

WHERE current_ind = 'Y'
AND hierarchy_type = 'NETWORK'
AND parent_type IN ('BSC', 'RNC'))

SELECT COUNT (*)

FROM ed el_1, ed el_2, ed e2_1, ed e2_2, mnh hl, mnh h2

WHERE el_1l.object_id = hl.parent_id AND el_2.object_id = hl.object_id
AND e2_1.object_id = h2.parent_id AND e2_2.object_id = h2.object_id

AND el_l.element_name = e2_1.element_name
AND el_l.element_id = e2_1l.element_id
AND el_2.element_name = e2_2.element_name

AND el_2.element_id = e2_2.element_id
AND el_2.useid LIKE '*%'
AND e2_2.useid NOT LIKE '*%';

| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU) | Time |
| 0 | SELECT STATEMENT | | 1 214 | | 100K (6)| 00:04:08 |
| 1 | HASH UNIQUE | | 11 214 | | 100K (6)| 00:04:08 |
|= 2 | HASH JOIN | | 1 214 | 12M| 100K (6)| 00:04:08 |
| 3 PARTITION HASH ALL | | 337K| 9231K]| | 3514 (15)| 00:00:09 |
[* 4 | TABLE ACCESS FULL | MARK_NETW_HIERARCHY | 337K| 9231K| | 3514 (15)| 00:00:00 |
I= 5 | HASH JOIN | | 207K | 36M| 22M| 95860 (6)] 00:03:56 |
| 6 | PARTITION RANGE ALL | | 586K | 15M| | 16233 (2)| 00:00:40 |
| 7 TABLE ACCESS BY LOCAL INDEX ROWID | ELEMENT_DETAIL | 586K | 15M| | 16233 | ?2?2:22:22 |
[* 8 | INDEX SKIP SCAN | ED_ET_TECH_CI | 586K | | | 12791 (1)| 00:00:32 |
1= 9 | HASH JOIN | | 207K | 31M| 22M| 77982 (7)1 00:03:12 |
|10 | PARTITION RANGE ALL | | 586K | 15M| | 16233 (2)| 00:00:40 |
| 11 | TABLE ACCESS BY LOCAL INDEX ROWID | ELEMENT_DETAIL | 586K | 15M| | 16233 | ?2?2:22:22 |
[* 12 | INDEX SKIP SCAN | ED_ET_TECH_CI | 586K | | | 12791 (1)| 00:00:2? |
J= 13 | HASH JOIN | | 179K| 22M| 12M| 60372 (8)| 00:02:29 |
| 14 | PARTITION HASH ALL | | 337K| 9231K]| | 3514 (15)| 00:00:09 |
|* 15 | TABLE ACCESS FULL | MARK_NETW_HIERARCHY | 337K| 9231K| | 3514 (15)] 00:00:272 |
|= 16 | HASH JOIN | | 184K| 17M| 10M| 55886 (8)| 00:02:18 |
|17 | PARTITION RANGE ALL | | 184K| 9008K| | 37137 (8)| 00:01:32 |
[* 18 | TABLE ACCESS FULL | ELEMENT_DETAIL | 184K| 9008K| | 37137 (8)| 00:01:32 |
|19 | PARTITION RANGE ALL | | 576K | 28M| | 17383 (8)| 00:00:43 |
|* 20 | TABLE ACCESS BY LOCAL INDEX ROWID| ELEMENT_DETAIL | 576K | 28M| | 17383 (8) | 22:22:22 |
|= 21 | INDEX SKIP SCAN | ED_ET_TECH_CI | 583K | | | 13939 (9)| 00:00:35 |
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Coalesce

= Why are developers using NVL rather than
COALESCE?

= Hopefully they are ... but they do they know why?

SELECT NVL (comm, O0)
FROM scott.emp;

Final cost for query block SELS$S1 (#0) - First K Rows Plan:
Best join order: 1

Cost: 3.0008 Degree: 1 Card: 10.0000 Bytes: 20

Resc: 3.0008 Resc_io: 3.0000 Resc_cpu: 31186

Resp: 3.0008 Resp_io: 3.0000 Resc_cpu: 31186

SELECT COALESCE (comm, O)
FROM scott.emp;

Final cost for query block SELS1 (#0) - All Rows Plan:
Best join order: 1

Cost: 3.0010 Degree: 1 Card: 14.0000 Bytes: 28
Resc: 3.0010 Resc_io: 3.0000 Resc_cpu: 39387

Resp: 3.0010 Resp_io: 3.0000 Resc_cpu: 39387
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DML Optimizations

= INSERTALL
= INSERT ALL WHEN

= INSERT FIRSTWHEN

* RETURNING CLAUSE | ™50 0 ey cnane, som,mg=, sa1, ceptno)

VALUES (empno,ename, job,mgr, sal,deptno)

WHEN (deptno=20) THEN
INTO emp_20 (empno,ename, job,mgr,sal,deptno)
VALUES (empno,ename, job,mgr, sal,deptno)

WHEN (deptno=30) THEN

Be sure y0U knOW a” INTO emp_30 (empno,ename, job,mgr,sal,deptno)
the basic syntaxes L JALUES (empno, enane, job, mgz, sal, deptno)

INTO leftover (empno,ename, job,mgr,sal,deptno)
VALUES (empno,ename, job,mgr, sal,deptno)
SELECT * FROM emp;

INSERT ALL

INTO ap_cust VALUES (customer_id, program_id, delivered_date)
INTO ap_orders VALUES (order_date, program_id)

SELECT program_id, delivered_date, customer_id, order_date
FROM airplanes;
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Fully Qualified Object Names

= When you do not use fully qualified names Oracle must
do the work for you

* You write code once ... the database executes it many
times

SELECT DISTINCT s.srvr_id
FROM servers s, serv_inst i
WHERE s.srvr_id = i.srvr_id;

SELECT DISTINCT s.srvr_id
FROM uwclass.servers s, uwclass.serv_inst 1
WHERE s.srvr_id = i.srvr_id;
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» The following was written by Jonathan Lewis: I've
never heard better advice

Rules for Hinting

1. Don't
2. If you must use hints, then assume you've used them incorrectly.

3. On every patch or upgrade to Oracle, assume every piece of hinted SQL is
going to do the wrong thing. Because of (2) above; you've been lucky so far,
but the patch/upgrade lets you discover your mistake.

4. Everytime you apply some DDL to an object that appears in a piece of hinted
SQL assume that the hinted SQL is going to do the wrong thing. Because of (2)
above; you've been lucky so far, but the structural change lets you discover
your mistake.
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Monitor Parallel Queries

col value format 9999999999
SELECT * FROM v_Spg _sysstat;
SELECT * FROM Vv_Spx_process;
SELECT * FROM v_Spx_sesstat;

SELECT * FROM v_S$Spx_process_sysstat;
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ORDER BY Clause

= Simply put ... don't write it if you don't need to

» Verify often database queries perform a sort and then
the front-end does it again

SQL> SELECT * FROM TABLE (dbms_xplan.display);

PLAN_TABLE_OUTPUT

Plan hash value: 995087943

| Id | Operation | Name | Rows | Bytes |TempSpc| Cost (%CPU)| Time

| 0 | SELECT STATEMENT | | 98128 | 12M| | 3435 (1)] 00:00:42 |
| 1 | SORT ORDER BY | | 98128 | 12M| 25M| 3435 (1)] 00:00:42 |
| 2 | TABLE ACCESS FULL| SOURCES | 98128 | 12M| | 577 (2)] 00:00:07 |

The full tables scan took 7 seconds
The swapping and ordering took 35 more
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Reserved Words

= Do not make the database work hard by
using/abusing reserved words

SELECT keyword
FROM v$reserved words
WHERE keyword LIKE ‘ID%’;

KEYWORD

ID
IDENTIFIED
IDGENERATORS
IDLE_TIME
IDENTITY
IDENTIFIER

6 rows selected.
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Result Cache

SQL ordered by Executions

® Total Exscutions: 20717 527

® Coplured S0L accourt for 77.4% of Total
" said | soiModwle | soitem I
| 10128178 | 2,506,524 | 0.2 | 0.00 | 0.00 [332srzqikicdd  |ASN_O7B_DIF(004110016) [SELECT ME_TIMEZOME FROM CHPME. .
| 7578758 7,579,197 | 100 | 000 | 0.00 [1h698sh62undd |asci_55_RANAFPratocolStats(0611000E)|[SELECT DISTINCT NE_TMEZONE FR...
EEEED 348,268 | 0.8 | 000 | 0.00 [Sthzddgquuce |asci_S6_RANAFProtocolStats (01 611000E)||SELECT SYS_WERSION FROM CMPM T ...
EREE 311 604 | 100 | 0.0 | 0.00 [Tytztzu?9wal | [select ¢ name, uname from co..
[ 301428 01 325 | 100 | 0.0 | 0.00 [365 H6fcnwhw | [SELECT C.NAME FROM COLS C WHER..
| zoogez | 200,559 | 100 | 0.0 | 0.00 [fwsMdevTulps [OMS [irzert into sy= audh( sessioni...
| 65,044 | 55,05 | 100 | 0.0 | 0.00 fzdwwpticvttk | [SELECT par_type, param_clob, ..
| 54,949 | 3945482 | 6075 | 0,00 | 0.00 fSraldruSfksn  [¥ML_F7R_RNC_RCS(003110008) [SELECT MAME, PATH, READ, WiR...
| 64,801 | 64,807 | 1.00 | 000 | 0.00 fhzjd9aTnenly  [MML_V7I_IN_LP_DCIOOET 1000 |SELECT DETIMEZONE, LENGTH(DET...
| B4 B33 | 64,542 | 1.00 | 0.00 | 0.00 [iSjnirbeddend  [MML_V7I_IN_LP_DCEO0E1 10000 [SELECT SESSIONTIMEICHE, LENGT ..

SELECT /*+ RESULT CACHE */ srvr_id

FROM (
SELECT srvr_id, SUM(cnt) SUMCNT
FROM (

SELECT DISTINCT srvr_id, 1 AS CNT
FROM servers
UNION ALL
SELECT DISTINCT srvr_id, 1
FROM serv_inst)
GROUP BY srvr_id)
WHERE sumcnt = 2;
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Unnecessary Overhead

= V$ is the local instance

= GV$ view hit all instances

» (Creating delays and increased cache fusion interconnect
traffic

= Do not query a gv$ unless you really need to collect
information from more than one node

SELECT name FROM vS$database;

SELECT name FROM gv$d<§£9ase;
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SQL Tuning Topics 2

= QOracle Tuning Tools
= Explain Plan & Autotrace
= DBMS_ADDM
= DBMS_ADVANCED_ REWRITE
= DBMS_ADVISOR
= DBMS_AUTO_SQLTUNE
= DBMS_MONITOR
= DBMS_SERVICE
= DBMS_SESSION
= DBMS_SPD
= DBMS_SPM
= DBMS_SQLDIAG
= DBMS_SQLDIAG_INTERNAL
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SQL Tuning Topics e

= QOracle Tuning Tools
= DBMS_SQLPA
= DBMS_SQLTUNE
= DBMS WORKLOAD CAPTURE
= DBMS WORKLOAD REPLAY
= DBMS_WORKLOAD_REPOSITORY
= DBMS_XPLAN
= SQLTXPLAIN
= Trace and TKPROF
= TRCSESS
= TRACE ANALYZER
= ASH Reports
= AWR Reports
= SQL Baselines
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Explain Plan (1:2)

= Everyone thinks they know how to do this

EXPLAIN PLAN FOR
SELECT dummy FROM dual;

SELECT * FROM TABLE (dbms_xplan.display);

= But are you making use of the rest of DBMS_XPLAN's
functionality?
= DBMS_XPLAN.DIFF_PLAN_CURSOR
= DBMS_XPLAN.DISPLAY AWR
= DBMS_XPLAN.DISPLAY CURSOR
= DBMS_XPLAN.DISPLAY SQL_PATCH_PLAN (new 12c)
= DBMS_XPLAN.DISPLAY SQL_PLAN BASELINE
= DBMS_XPLAN.DISPLAY_SQL_PROFILE_PLAN (new 12c)
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EXplain Plan (2:2)

= Can you read an explain plan well enough to know
when it is lying to you?

EXPLAIN PLAN FOR
SELECT srvr_id
FROM servers
INTERSECT

SELECT srvr_id
FROM serv_inst;

| Id | Operation | Name | Rows | Bytes | Cost (%CPU) |
| 0O | SELECT STATEMENT | | 141 | 4560 | 6 (84%
| 1 | INTERSECTION | | I I I
| 2 | SORT UNIQUE NOSORT | | 141 | 564 | 2 (50) |
| 3 INDEX FULL SCAN | PK_SERVERS | 141 | 564 | 1 (0) |
| 4 | SORT UNIQUE | | 999 | 3996 | 4  (25) |
| 5 | INDEX FAST FULL SCAN| IX_ SERV_INST | 999 | 3996 | 3 (0) |

This one is ... can you find Oracle's math error
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Autotrace

= Explain Plan guesses .. Autotrace doesn't

SQL> set autotrace on
SQL> select dummy from dual;

D

X

Execution Plan

Plan hash value: 272002086

| 0 | SELECT STATEMENT | | | 2 (0)| 00:00:01 |
1 | TABLE ACCESS FULL| DUAL | | 00:00:01 |

1 recursive calls
0 db block gets
3 consistent gets
0 physical reads
0 redo size
538 bytes sent via SQL*Net to client
544 Dbytes received via SQL*Net from client
2  SQL*Net roundtrips to/from client
0 sorts (memory)
0 sorts (disk)
1 rows processed
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DBMS_ADVANCED REWRITE

* [ntroduced at version 10gR1

= Allows the in-optimizer rewrite of SQL statements
= Package includes

= ALTER_REWRITE_EQUIVALENCE

= DECLARE_REWRITE_EQUIVALENCE

= DROP_REWRITE_EQUIVALENCE

» VALIDATE_REWRITE_EQUIVALENCE
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DBMS_ADDM

» [ntroduced at version 11gR1
= Automatic Database Diagnostic Monitor

= Package includes
= ANALYZE DB
= ANALYZE_INST
= ANALYZE_PARTIAL
= COMPARE_CAPTURE_REPLAY_REPORT (new 12c)
= COMPARE_DATABASES (new 12c)
= COMPARE_INSTANCES (new 12c)
= COMPARE_REPLAY_REPLAY_REPORT (new 12c)
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DBMS_ADVISOR

* [ntroduced at version 10gR1

» Part of the server manageability suite of advisors, a
set of expert systems that identifies and helps resolve
performance problems relating to database server
components

= Package includes
= CREATE_TASK
= EVALUATE_DIRECTIVE
= GET _TASK REPORT
= IMPLEMENT_TASK
= QUICK_TUNE
= TUNE_MVIEW
= UPDATE_DIRECTIVE
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DBMS_AUTO_SQLTUNE

* [ntroduced at version 12gR2

= Interface to SQL Tuning Advisor (DBMS_SQLTUNE)
when run within the Autotask framework

= Package includes
= EXECUTE_AUTO_TUNING_TASK
= REPORT_AUTO_TUNING_TASK
= SET _AUTO TUNING_TASK_PARAMETER

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 294




DBMS_MONITOR

* [ntroduced at version 10gR1

= Package includes
= CLIENT_ID_STAT_ENABLE & DISABLE
= CLIENT_ID_TRACE_ENABLE & DISABLE
= DATABASE_TRACE_ENABLE & DISABLE
= SERV_MOD_ACT_STAT DISABLE
= SERV_MOD_ACT_STAT ENABLE
= SERV_MOD_ACT_TRACE_DISABLE
= SERV_MOD ACT_TRACE_ENABLE
= SESSION_TRACE_ENABLE & DISABLE

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 295




DBMS_SERVICE

* [ntroduced at version 10gR1

= Package includes
= CREATE_SERVICE (new 12¢)
= MODIFY_SERVICE (new 12c)

If you are not familiar with service parameters such as GOAL_SERVICE_TIME,
GOAL_THROUGHPUT, CLB_GOAL _SHORT and CLB_GOAL_LONG put this on
your list of topics to research
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DBMS_SESSION

= First available in 7.3.4

= Built in objects
= SESSION_TRACE_DISABLE
= SESSION_TRACE_ENABLE
= SET_SQL_TRACE
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DBMS_SPD

= |ntroduced at version 12cR1

= Package includes
= ALTER SQL PLAN_DIRECTIVE
= FLUSH_SQL PLAN_DIRECTIVE
= SET_PREFS
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DBMS_SPM

* [ntroduced at version 11gR1

= Package includes
= ACCEPT_SQL_PLAN_BASELINE (new 12c)
= ALTER SQL_PLAN BASELINE
= CANCEL_EVOLVE_TASK (new 12c)
= CREATE_EVOLVE_TASK (new 12c)
= DROP_EVOLVE_TASK (new 12¢)
= EVOLVE_SQL PLAN_ BASELINE
= EXECUTE_EVOLVE_TASK (new 12c)
= IMPLEMENT _EVOLVE_TASK (new 12c)
= MIGRATE_STORED_OUTLINE
= REPORT_AUTO_EVOLVE_TASK (new 12c)
= REPORT_EVOLVE_TASK (new 12c)
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DBMS_SQLDIAG

* [ntroduced at version 11gR1
= SQL Repair Advisor

= Package includes
= ACCEPT_SQL PATCH
= CREATE_DIAGNOSIS TASK
= DUMP_TRACE
= EXECUTE_DIAGNOSIS_TASK
= REPORT_DIAGNOSIS_TASK
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DBMS SQLDIAG INTERNAL

= |ntroduced at version 12cR1

= Package includes
= | CREATE_PATCH

This package is undocumented ... but it allows something otherwise not possible:
Patching a SQL statement in the optimizer by inserting a hint.

Don't leave home without it.

BEGIN
sys.dbms_sqgldiag_internal.i_create_patch (

sgql_text => 'SELECT COUNT(*),
hint_text => '"BIND_AWARE',
name => 'test_patch');
END;
/

MAX (empno) FROM emp WHERE deptno =: deptno',
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DBMS_SQLPA

* |ntroduced at version 11gR1
= SQL Performance Analyzer

= Package includes
= CREATE_ANALYSIS TASK (new 12c)
= SET_ANALYSIS DEFAULT _PARAMETER
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DBMS_SQLTUNE

* [ntroduced at version 10gR1
= SQL Tuning Advisor

= Package includes
= CREATE_TUNING_TASK
= REPORT_AUTO_TUNING_TASK
= REPORT_SQL_DETAIL (new 12c)
= REPORT_SQL_MONITOR
= REPORT_SQL_MONITOR_LIST
= SCHEDULE_TUNING_TASK (new 12c)
= SELECT _SQL TRACE
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DBMS_WORKLOAD CAPTURE & REPLAY

* [ntroduced at version 10gR1

» Rhetorical questions

= Have you ever tried to triage an issue that could not be
replicated on demand?

= Why is it that so few organizations have licensed workload
capture and replay?
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DBMS_WORKLOAD_REPOSITORY

* [ntroduced at version 10gR1
* 14 Undocumented init parameters
= Header source: SORACLE_HOME/rdbms/admin/dbmsawr.sqgl

= Package includes
= ADD_COLORED_SQL
= ASH_GLOBAL_REPORT_HTML (new 12c)
= ASH REPORT HTML
= AWR_DIFF_REPORT_HTML
= AWR_GLOBAL_DIFF_REPORT
= CREATE_BASELINE
= CREATE_BASELINE_TEMPLATE
= CREATE_SNAPSHOT
= MODIFY_SNAPSHOT SETTINGS
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DBMS_WORKLOAD_REPOSITORY 2

» By default AWR takes snapshots once an hour and
retains them for 7 days: This is inadequate for
serious diagnostic work

= Set to15-20 minutes and 30 days

set linesize 121
col retention format a20
col snap_interval format a20

SELECT retention, snap_interval, topnsqgl
FROM wrm$S_wr_control
WHERE dbid = (SELECT dbid FROM vS$database);

SELECT dbid
FROM vS$database;

exec
dbms_workload_repository.modify snapshot_settings((30*%24*60),
20, 1000, 1701481905);

SELECT retention, snap_interval, topnsqgl
FROM wrm$S_wr_control
WHERE dbid = (SELECT dbid FROM v$database);
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DBMS_XPLAN

= But are you making use of the rest of DBMS_XPLAN's
functionality?
= DBMS_XPLAN.DIFF_PLAN_CURSOR
= DBMS_XPLAN.DISPLAY AWR
= DBMS_XPLAN.DISPLAY CURSOR
= DBMS_XPLAN.DISPLAY SQL_PATCH_PLAN (new 12c)
= DBMS_XPLAN.DISPLAY SQL_PLAN BASELINE
= DBMS_XPLAN.DISPLAY_SQL_PROFILE_PLAN (new 12c)
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SQLTXPLAIN

SQLTXPLAIN, also known as SQLT for short, is a tool
| developed by Oracle ACE Carlos Sierra

A tool developed in PL/SQL that inputs one SQL
statement and output a zip file that contains many
pieces

Some of the output is for diagnostics, and some for
further use if a Test Case (TC) is created

To get it to work, you need to download it first from
My Oracle Support (MOS). You can find it under Doc
ID 215187.1

Reference http://carlos-sierra.net/2012/04/03/what-is-sqgltxplain/
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Trace and TKPROF

= Qracle's built in trace facility can "trace' a large
number of events and dump the output to a file

10013
10032
10045
10046
10053
10079
10081
10084
10128
10200
10233
10390 & 10391
10731

Monitor Transaction Recovery

Dump Sort Statistics

Freelist Management

Dump SQL Trace

Dump Optimizer Statistics and Calculations
Dump SQL*Net Statistics

Dump Highwater Mark Changes

Dump Hash Join Statistics

Dump Partition Pruning and Partition-wise Join Calculations
Dump Consistent Reads

Trace Memory Usage Statistics

Dump Parallel Execution Statistics

Trace Cursor Statements
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Trace and TKPROF

= SQL Trace, in common usage, refers to only the 10046
event and its 6 levels

10046 0 No statistics generated

10046 1 Standard trace output including parsing, executes and fetches, etc.
10046 2 Same as Level 1

10046 4 Level 1 + Bind Variables

10046 8 Level 1 + Waits

10046 12 Level 1 + Bind Variables & Waits

= The second most frequently traced event is 10053 e previous siice)
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Trace and TKPROF

= The 10046 trace provides performance information

on individual SQL statements including the following
statistics

= Parse, execute, and fetch counts

= CPU and elapsed times

= Physical reads and logical reads

= Number of rows processed

= Misses on the Library Cache

= Username under which each parse occurred

= Each commit and rollback

= Wait event data for each SQL statement and a summary for
each trace file
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Trace and TKPROF

= This is an example of generating a Level 12 SQL
Trace

—— set a trace identifier to make the file easy to find
SQL> ALTER SESSION SET tracefile identifier = 'test_planl';

—— start the event trace
SQL> ALTER SESSION SET EVENTS '10046 trace name context
forever, level 12°';

—— run the SQL statement to trace
SQL> SELECT srvr_id
FROM servers
WHERE srvr_id IN (
SELECT srvr_id
FROM serv_inst);

—-— stop tracing

SQL> ALTER SESSION SET EVENTS '10046 trace name context OFF';
—— or

SQL> ALTER SESSION SET SQL_TRACE=FALSE;

The file generated by the above will contain the string
"test_planl1" in its name
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Trace and TKPROF

= TKPROF is a tool that can be used to turn the output
generated by a 10046 trace into a human readable
form

= By default the trace file will be located at
SORACLE_BASE/diag/rdbms/<db_name>/<instance_name>/trace/

The trace file's header

Trace file C:\APP\ORACLE\diag\rdbms\orabase2\orabase2\trace\orabase2_ora_13404_test_planl.trc
Oracle Database 12c Enterprise Edition Release 12.1.0.1.0 - 64bit Production

With the Partitioning, OLAP, Advanced Analytics and Real Application Testing options
Windows NT Version V6.1 Service Pack 1

CPU : 4 - type 8664, 2 Physical Cores

Process Affinity : 0x0x0000000000000000

Memory (Avail/Total): Ph:3102M/8075M, Ph+PgF:11097M/16148M

Instance name: orabase2

Redo thread mounted by this instance: 1

Oracle process number: 47

Windows thread id: 13404, image: ORACLE.EXE (SHAD)

***x 2014-04-18 21:59:16.130

*** SESSION ID: (366.38553) 2014-04-18 21:59:16.130
*** CLIENT ID: () 2014-04-18 21:59:16.130

*** SERVICE NAME: (pdbdev) 2014-04-18 21:59:16.130
*** MODULE NAME: (SQL*Plus) 2014-04-18 21:59:16.130
*** ACTION NAME: () 2014-04-18 21:59:16.130

*** CONTAINER ID: (4) 2014-04-18 21:59:16.130
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Trace and TKPROF

The trace file's body (partial)

PARSING IN CURSOR #404677528 len=865 dep=3 uid=0 oct=3 1id=0 tim=364198033857 hv=715221786 ad='7££89882f10' sglid='6l6mbéuhpalusu’
select
i.obj#,i.ts#,i.file#,i.block#,i.intcols,i.type#,i.flags,i.property,i.pctfree$,i.initrans,i.maxtrans,i.blevel,i.leafcnt,i.distkey,i.lblkkey,
i.dblkkey,i.clufac,i.cols,i.analyzetime,i.samplesize,i.dataobj#,nvl(i.degree,1l),nvl(i.instances,1l),i.rowcnt,mod(i.pctthres$,256),1i.indmetho
d#,1i.trunccent,nvl(c.unicols,0),nvl (c.deferrable#+c.valid#,0),nvl (i.sparel,i.intcols),i.spared4,i.spare2,i.spareb,decode(i.pctthres$,null,nul
1,mod (trunc(i.pctthres$/256),256)),nvl(i.evaledition#,1),nvl(i.unusablebefore#,0),nvl(i.unusablebeginning#,0),
ist.cachedblk, ist.cachehit,ist.logicalread from ind$ i, ind_stats$ ist, (select enabled, min(cols) unicols,min(to_number (bitand(defer,1)))
deferrable#,min (to_number (bitand(defer,4))) valid# from cdef$ where obj#=:1 and enabled > 1 group by enabled) c where i.obj#=c.enabled(+)
and i.obj# = ist.obj#(+) and i.bo#=:1 order by i.obj#
END OF STMT
PARSE #404677528:c=0,e=873,p=0,cr=0,cu=0,mis=1,r=0,dep=3, 0g=4,plh=0,tim=364198033857
BINDS #404677528:

Bind#0

oacdty=02 mx1=22(22) mxlc=00 mal=00 scl=00 pre=00

oacflg=00 £12=1000001 frm=00 csi=00 siz=24 off=0

kxsbbbfp=152affe8 bln=22 avl=03 £flg=05

value=443

Bind#1

No oacdef for this bind.
EXEC #404677528:¢c=0,e=3809,p=0, cr=0, cu=0,mis=1,r=0,dep=3, 09=4,plh=2556297882,tim=364198037773
FETCH #404677528:c=0,e=121,p=0, cr=3, cu=0,mis=0,r=0,dep=3, 0g=4,plh=2556297882,tim=364198037913
STAT #404677528 id=1 cnt=0 pid=0 pos=1 obj=0 op='SORT ORDER BY (cr=3 pr=0 pw=0 time=133 us cost=4 size=374 card=2)"
STAT #404677528 id=2 cnt=0 pid=1 pos=1 obj=0 op='HASH JOIN OUTER (cr=3 pr=0 pw=0 time=122 us cost=4 size=374 card=2)"'
STAT #404677528 id=3 cnt=0 pid=2 pos=1 obj=0 op='NESTED LOOPS OUTER (cr=3 pr=0 pw=0 time=28 us cost=2 size=288 card=2)"'
STAT #404677528 id=4 cnt=0 pid=3 pos=1 obj=19 op='TABLE ACCESS CLUSTER IND$ (cr=3 pr=0 pw=0 time=27 us cost=2 size=184 card=2)"'
STAT #404677528 id=5 cnt=1 pid=4 pos=1 obj=3 op='INDEX UNIQUE SCAN I_OBJ# (cr=2 pr=0 pw=0 time=16 us cost=1 size=0 card=1)"
STAT #404677528 id=6 cnt=0 pid=3 pos=2 obj=75 op='TABLE ACCESS BY INDEX ROWID IND_STATSS$ (cr=0 pr=0 pw=0 time=0 us cost=0 size=52 card=1)"
STAT #404677528 id=7 cnt=0 pid=6 pos=1 obj=76 op='INDEX UNIQUE SCAN I_IND_STATSS_OBJ# (cr=0 pr=0 pw=0 time=0 us cost=0 size=0 card=1)"
STAT #404677528 id=8 cnt=0 pid=2 pos=2 obj=0 op='VIEW (cr=0 pr=0 pw=0 time=0 us cost=2 size=43 card=1)"
STAT #404677528 id=9 cnt=0 pid=8 pos=1 obj=0 op='SORT GROUP BY (cr=0 pr=0 pw=0 time=0 us cost=2 size=15 card=1)"'
STAT #404677528 id=10 cnt=0 pid=9 pos=1 obj=31 op='TABLE ACCESS BY INDEX ROWID BATCHED CDEF$ (cr=0 pr=0 pw=0 time=0 us cost=2 size=15
card=1)"
STAT #404677528 id=11 cnt=0 pid=10 pos=1 obj=54 op='INDEX RANGE SCAN I_CDEF2 (cr=0 pr=0 pw=0 time=0 us cost=1 size=0 card=4)"
CLOSE #404677528:c=0,e=3,dep=3, type=3,tim=364198038701
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Trace and TKPROF

» The syntax for TKPROF and the TKPROF commands
used by the instructor on the test_plan1i trace file

TKPROF <trace_file_name> <output_file_name>
[explain=<user/password> [table=<schema.table_name>]]

[print=<integer>] —— list only the first nth SQL statements
[aggregate=<yes|no>

[insert=<file name>] —-— list SQL statements and data inside INSERT statements
[sys=<no>] —— TKPROF does not list SQL statements run as user SYS
[record=<file _name>] —-- record non-recursive statements in the trace file
[waits=<yes|no>] —— record summary of for wait events in the trace file
[sort=<sort_options_list>] —- zero or more of the listed sort options

C:\>cd stage
C:\stage>tkprof test_planl.trc test_planl.txt
TKPROF: Release 12.1.0.1.0 — Development on Fri Apr 18 22:14:16 2014

Copyright (c) 1982, 2013, Oracle and/or its affiliates. All rights reserved.
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Trace and TKPROF

= The trace file after processing with TKPROF

TKPROF: Release 12.1.0.1.0 - Development on Fri Apr 18 22:14:16 2014
Copyright (c) 1982, 2013, Oracle and/or its affiliates. All rights reserved.

Trace file: test_planl.trc
Sort options: default

R R R b b g b b b b b b A b b b b b b b b b b b b b b b A i b b b b b b b b b b b b b b b i i b b b b b i b b b b b i b b i b b b i b b i b b b b A i b 4

count = number of times OCI procedure was executed

cpu = cpu time in seconds executing

elapsed = elapsed time in seconds executing

disk = number of physical reads of buffers from disk

query = number of buffers gotten for consistent read

current = number of buffers gotten in current mode (usually for update)
TrOows = number of rows processed by the fetch or execute call

R R I b b 4 b b b b b b A b b b b b b b b b i b b b b b A i b b b b b S b b i b b b b b i i b A b b b i b b b b b b b i b b b i b b i b b i b b b i b b 4

SQL ID: 9babjv8yg8ru3 Plan Hash: 0
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Trace and TKPROF

» The trace file after processing with TKPROF: Partial
listing

Optimizer mode: FIRST_ROWS
Parsing user id: 103

Elapsed times include waiting on following events:

Event waited on Times Max. Wait Total Waited
———————————————————————————————————————— Waited ---—-——-—77"7"—"1H+ ——f—————————
SQL*Net message to client 3 0.00 0.00
SQL*Net message from client 3 43.78 58.09

R R R b b g i b b b b b A b b b b b b b b b b b b i b b b i b b b b b S b b i b b b b b i i b b b b b i b b b b b i b b i b b b i b b b b b b b b b i b g g

SQL ID: 2kyc2yltvfgj5 Plan Hash: 3598708576

select count(*) from user_editioning$ where user#=:1 and type#=:2

call count cpu elapsed disk query current rows
Parse 4 0.00 0.00 0 0 0 0
Execute 4 0.00 0.00 0 0 0 0
Fetch 4 0.00 0.00 0 12 0 4
total 12 0.00 0.00 0 12 0 4
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Trace and TKPROF

» The trace file after processing with TKPROF: Partial
listing

24
277
21
1832
58

Misses in library cache during parse: 19
Misses in library cache during execute: 21

3 user SQL statements in session.
24 internal SQL statements in session.
27 SQL statements in session.
R b b b b b b b b b b b b b b b b b b b b b b b b b b b b i b b b b b b b b i i b b b b b b b b b b b i b b b b b b b b i b i b b b b b b b b b b i i i 4
Trace file: test_planl.trc
Trace file compatibility: 11.1.0.7
Sort options: default

session in tracefile.
user SQL statements in trace file.

internal SQL statements in trace file.

SQL statements in trace file.

unique SQL statements in trace file.
lines in trace file.

elapsed seconds in trace file.
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Trace Analyzer

= QOracle provides an alternative to TKPROF:
Trace Analyzer (see My Oracle Support Note 224270.1)

» |Implemented with several scripts, called by
TRCANLYZR.SQL
= Creates custom repository tables
= Provides comprehensive reporting with improved
information for:
= Bind Variables
= Wait Events

= Can be implemented for versions 9i and above
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trcsess Utility 2

» Useful for consolidating the tracing of a particular
session for performance or debugging purposes

» The trcsess utility allows related trace files to be
consolidated into one file based on:
= Session ID
= ClientID
= Service name
= Action name
= Module name

» The resulting output can be formatted with TKPROF
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trcsess Utility o

= Syntax

C:\app\oracle\product\12.1.0\dbhome_2\BIN>trcsess -h
oracle.ss.tools.trcsess.SessTrcException: SessTrc—-00002: Session Trace Usage error: Wrong
parameters passed.

trcsess [output=<output file name >] [session=<session ID>] [clientid=<clientid>]
[service=<service name>] [action=<action name>] [module=<module name>] <trace file names>

output=<output file name> output destination default being standard output.
session=<session Id> session to be traced.

Session id is a combination of session Index & session serial number e.g. 8.13.
clientid=<clientid> clientid to be traced.

service=<service name> service to be traced.

action=<action name> action to be traced.

module=<module name> module to be traced.

<trace_file_names> Space separated list of trace files with wild card '*' supported.

= Example

trcsess session = 21.2371 main 12359.trc main 12995.trc
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ASH Reports

= Current information can be found in
VSACTIVE SESSION HISTORY

= Historical information can be found in
WRH$ ACTIVE SESSION HISTORY
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AWR Reports

» | consider AWR Reports nearly useless

= Sadly just about everyone can say AWR Report and hardly
anyone realizes that what they are talking about is the least
valuable part of what is available via the AWR

= Data is not actionable information

= AWR is not one thing ... it is multiple components
= SYSAUX Tablespace
= 149 WRH$ Tables (12¢)
= 100 WRI$ Tables (12¢)
= Built in packages
= A VS Dynamic Performance View
= SQL Scripts

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 323




AWR Tables

SQL> SELECT name FROM dba_dependencies
2 WHERE referenced _name LIKE 'WRI%'
3 AND name NOT LIKE 'WRI%'
4 UNION
5 SELECT referenced_name from dba_depdendencies
6 WHERE name LIKE 'WRI%'
7 AND referenced_name NOT LIIKE 'WRI%';

DBA_ADDM_FDG_BREAKDOWN
DBA_ADDM_ FINDINGS
DBA_ADDM_INSTANCES
DBA_ADDM_TASKS
DBA_ADVISOR_ACTIONS
DBA_ADVISOR_DEFINITIONS
DBA_ADVISOR_DEF_PARAMETERS
DBA_ADVISOR_DIR_DEFINITIONS
DBA_ADVISOR_DIR_INSTANCES
DBA_ADVISOR_DIR_TASK INST
DBA_ADVISOR_EXECUTIONS
DBA_ADVISOR_EXECUTION_TYPES
DBA_ADVISOR_EXEC_PARAMETERS
DBA_ADVISOR_FDG_BREAKDOWN
DBA_ADVISOR_FINDINGS
DBA_ADVISOR_FINDING_NAMES
DBA_ADVISOR_JOURNAL
DBA_ADVISOR_LOG
DBA_ADVISOR_OBJECTS
DBA_ADVISOR_OBJECT_TYPES
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AWR Built-in Packages

= DBMS_ASH_INTERNAL
 DBMS_AWR_REPORT_LAYOUT

= DBMS_MANAGEMENT_PACKS

= DBMS_SWRF_INTERNAL

= DBMS_WORKLOAD_REPOSITORY
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AWR SQL Scripts 2

= | ocated at soracLE HOME in the directory /rdbms/admin

| FleName | Descrpton

awrddrpi.sql

awrddrpt.sql

awrextr.sql

awrgdrpi.sql
awrgdrpt.sql

awrgrpt.sql

awrgrti.sql

Report on differences between values recorded in two pairs of snapshots. This script
requests the user for the dbid and instance number of the instance to report on, for each
snapshot pair, before producing the standard report.

Defaults the dbid and instance number to that of the current instance connected-to, then
calls awrddrpi.sqgl to produce the Compare Periods report.

SQL/Plus script to help users extract data from the AWR.

RAC Version of Compare Period Report.

This script defaults the dbid to that of the current instance connected-to, defaults instance
list to all available instances and then calls awrgdrpi.sqgl to produce the Workload
Repository RAC Compare Periods report.

This script defaults the dbid to that of the current instance connected-to, then calls
awrgrpti.sqgl to produce the Workload Repository RAC report.

SQL*Plus command file to report on RAC-wide differences between values recorded in
two snapshots. This script requests the user for the dbid before producing the standard
Workload Repository report.
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AWR SQL Scripts ez

= | ocated at soracLE HOME in the directory /rdbms/admin

| FleName | Descrpton

awrinfo.sq|l

awrrpt.sql

awrrpti.sql

awrsqrpi.sql

awrsqgrpt.sql

awrupdi2.sql

Outputs general AWR information such as the size, data distribution, etc. in AWR and
SYSAUX. The intended use of this script is for diagnosing abnormalities in AWR and not
for diagnosing issues in the database instance.

defaults the dbid and instance number to that of the current instance connected-to, then
calls awrrpti.sqgl to produce the report.

SQL*Plus command file to report on differences between values recorded in two
snapshots. This script requests the user for the dbid and instance number of the instance
to report on, before producing the standard report.

SQL*Plus command file to report on differences between values recorded in two
snapshots. This script requests the user for the dbid, instance number and the sql id,
before producing a report for a particular sgl statement in this instance.

Defaults the dbid and instance number to that of the current instance connected-to then
calls awrsqgrpi.sql to produce a Workload report for a particular sql statement.

This script updates AWR data to version 12c. It only modifies AWR data that has been
imported using awrload.sq|l, or data from before changing the database DBID. In other
words, it doesn't modify AWR data for the local, active DBID.

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014




AWR Difference Report 2

= Create AWR_DIFF reports and compare known good

periods with known bad periods
= The value is in the not in the absolute values but in the
differences

DBID and Instance Number

spool /stage/diffrep_node5.html

SELECT * FROM TABLE (
dbms_workload_repository.awr_diff report_html (782247420, 5,

spool off T T

beginning bad period

7492, 7503, 782247420, 5, 7664, 7675));

beginning good period

ending good period ending bad period
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AWR Difference Report 2

» |s the problem redo and logical reads?

Key Instance Activity Stats

¢ COrdered by statistic name

db block changes 314,288 490 460,940,939 46.66 20847 154819 41880 24,83240 31,929.66 46.25 177.45 25418 43.24
execute count 145,150,104 114,455 440 -23.26 141.62 38443 17145 10,360.73 7.928.40 -23.48 84.21 6312 -25.04
legons cumulative 9,118 10,197 11.83 0.01 0.03 200.00 0.63 0.71 1270 0.01 0.01 0.00
opened cursors cumulative 25,882 311 27733674 -7.19 28.3T 6315 228.34 207678 1,8921.13 -7.45 16.8T7 165289 837
parse count (total) 22,343,195 19,821 697 21.22 66.58 213.76 1 552 0T 1,373.06 -11.53 1262 10.92 -13.39

parse time elapsed 1,845 530 568,052 -70.80 1.85 1.91 3.24 135.15 30.35 -FO.88 1.10 0.31 -71 .82
physical reads 127,937,187 134,482,086 5.12 121.48 45168 27182 8,887.18 9,315.66 4.82 72.23 7416 267
physical writes 15,992 647 17,706,289 10.72 15.19 5947 291.51 1, 110.593 1,226.53 10.41 9.03 5.76 8.08
redo size 63,087 611,028 EI],T41,1EEI,252| 18.57 64,660.41 271,190.58 31541 4730,411.02 5,592991.34 15.23 38,448.68 44 52399 15.80
session cursor cache hits 6,451,009 6,028,775 -6.55 6.13 2025 220.34 448 12 41762 -6.81 3.32 -5.79

session logical reads 3,888,009,074 4 386,220,582 EI 12.81 3,691.76 1473228 25506 270,081.15 303,836.19 1250 219521 241874 1018
user calls 284 504 533 242 183,866 -14.88 27014 31344 20112 19 ,763.15 16,776.22 -15.11 133.55 -16.86

user commits 1,662 967 1,531,479 -7.35 1.57 514 227.39 114.82 106.09 -7.60 0.93 0.84 -5.68
user rollbacks 118,163 281,952 138.61 0.11 085 T&E3.64 821 137.88 007 0.16 128.57

workarea executions - onepass 422 493 16.82 0.00 0.00 0.00 0.02 0.03 0.00 0.00 0.00  0.00
workarea executions - optimal 19,070,549 14,1 36,361 -25.87 18.11 4743 16218 1,324.74 979.23 -26.08 1077 7.80 -27.58
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AWR Difference Report 2

= The biggest change is user rollback

Key Instance Activity Stats

¢ COrdered by statistic name

| statistic | 4st [ 2nd  [wDiff{ st | 2nd [ wpifft | dst | 20a [soir[ 4st | 2nd [ Diff

db block changes 314,288 490 460,940,939 4666 20847 154819 | 41880 | 24, 83210 31,929.66 46.25 177.45 25418 43.24
execute count 145,150,104 114,455 440 -23.26 141.62 384.43 | 171.45 10,360.73 7.928.40 -23.48 84.21 6312 -25.04
legons cumulative 9,118 10,197 11.83 0.01 0.03 | 200.00 0.63 0.71 1270 0.01 0.01 0.00
opened cursors cumulative 25,882 311 27733674 -7.19 28.3T 8315 | 228.34 207678 1,8921.13 -7.45 16.8T7 165289 837
parse count [total) 22,343 195 19,821,697 2122 66.58 213.76 {552 07 1,372.06 -11.53 1262 10.92 -13.39

parse time elapsed 1,845 530 568,052 -70.80 1.85 1.91 3.24 135.15 30.35 -FO.88 1.10 0.31 -71 .82
physical reads 127,937,187 134,482 086 5.12 121.48 45169 | 271.82 8,887.18 9,315.66 4.82 72.23 7416 267
physical writes 15,992 647 17,706,289 10.72 15.19 50.47 | 291.51 1, 110.593 1,226.53 10.41 9.03 8.78 8.08
redo size 68,097 ,611,028 80,741,189,252 1857 64,660.41 271,190.58 | 31541 4 730,411.02 5,592,991.34 158.237 38,448.68 44 523.99 1580
session cursor cache hits 6,451,009 6,028,775 -6.55 6.13 2025 220.34 448 12 41762 -6.81 3.32 -5.79

session logical reads 3,888,009,074 4,386220822 1287 3691.76 14,732.28 | 295.06 | 270,081.15 303,836.19 1250 219521 241874 10.18
user calls 284 504 533 242 183,866 -14.88 27014 31344 | 20112 19 ,763.15 16,776.22 -15.11 133.55 -16.86

user cemmits 1,662 967 1,531,479 -7.35 1.57 514 | 227.39 114.82 106.09 -7.60 0.93 0.84 -5.68
user rollbacks 118,163 231,952 138.61 0.11 0.95 | 763.64 221 137.88 007 0.16 128.57

workarea executions - onepass 422 493 16.82 0.00 0.00 0.00 0.02 0.03 0.00 0.00 0.00  0.00
workarea executions - optimal 19,070,549 14,1 36,361 -25.87 18.11 AT 48 | 162.18 1,324.74 979.23 -26.08 1077 7.80 -27.58
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SQL Baselines

» First came outlines
= Built-in packages OUTLN_EDIT_PKG and OUTLN_PKG

= An outline, more properly a Stored Outline, contains all of
the hints required to force a specific SQL plan

= Qutlines are deprecated as of version 12.1 and while still
functional will not be improved or maintained as new
features are added

= Qutlines, for example, do not understand a multitenant
Container database with CDB and PDBs
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SQL Baselines (2:7)

= Then, in 10gR1, came profiles

= Built-in package DBMS_SQLTUNE
» Enhanced statistics for specific SQL statements

Profiles

Outlines
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SQL Baselines @7

= Next, in 11gR1, came Baselines and SQL Plan
Management
= Built-in package DBMS_SPM
= Affect individual SQL statements

= Adjusts CBO cardinality estimates
= Motto: Only execute the best plan

Baselines

Profiles

Outlines
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SQL Baselines w7

= Now, in 12cR1, we have Directives
= Built-in package DBMS_SPD
» SPDs are objects generated automatically
= Motto: Not satisfied until it arrives at the best plan

.. Directives
Baselines

Profiles

Outlines
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SQL Baselines s

= Migrating from there to here
= DBMS_WORKLOAD_REPOSITORY
= CREATE_BASELINE
= DBMS_SPM

= MIGRATE_STORED_OUTLINE
= EVOLVE_SQL_PLAN_BASELINE

= DBMS_SPD
= ALTER_SQL_PLAN_DIRECTIVE

.. Directives Evolve Tasks

Baselines E
-
&
-

Profiles
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SQL Baselines ¢

= SPM Evolve Advisor

= A SQL advisor that evolves plans that have recently been
added to the SQL plan baseline

= The advisor simplifies plan evolution by eliminating the
requirement to do it manually

= SYS_AUTO_SPM_EVOLVE_TASK

= Runs daily in a scheduled maintenance window

» Ranks all unaccepted plans, and then performs test
executions of as many plans as possible during the window

» Selects the lowest-cost plan to compare against each
unaccepted plan.

= |f a plan performs sufficiently better than the existing
accepted plan the database automatically accepts it
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SQL Baselines ¢

SQL> SELECT view_name SELECT DISTINCT sqgl_id
2 FROM dba_views FROM v$sql;
3 WHERE view_name
LIKE '$DIRECTIVS' SELECT * FROM TABLE (dbms_xplan.display_cursor ('gd90ygnlj4026"'));

4 ORDER BY 1;
SELECT dbms_sqldiag internal.i_generate_param_ import ('gd90ygnlj4026"')
FROM dual;

VIEW_NAME

CDB_ADDM_SYSTEM_DIRECTIVES

DBMS_SQLDIAG_INTERNAL.I_ GENERATE_PARAM IMPORT ('GD90YGN1J4026")

alter session set "optimizer_capture_sqgl_plan_baselines" = true;
CDB_ADDM_TASK_DIRECTIVES , ptimizer_cap —S9-Ppan_ ’

alter session set "optimizer_index_caching" = 50;
CDB_CDB_RSRC_PLAN_DIRECTIVES \ . ,

alter session set "optimizer_index_cost_adj" = 50;
CDB_RSRC_PLAN_DIRECTIVES . " . "

alter session set "optimizer_mode" = choose;

CDB_SQL_PLAN_DIRECTIVES
DBA_ADDM_SYSTEM DIRECTIVES
DBA_ADDM_TASK_DIRECTIVES

col directive_id format 99999999999999999999

DBA_CDB_RSRC_PLAN_DIRECTIVES SELECT directive_id, type, state, auto_drop, last_used
DBA_RSRC_PLAN_DIRECTIVES FROM dba_sql_plan_directives;

DBA_SQL_PLAN_DIRECTIVES

USER_ADDM_TASK_DIRECTIVES exec dbms_spd.alter_sql _plan_directive(16162032791226711612, 'AUTO_DROP',
_BASE_OPT_DIRECTIVE YES') ;

SELECT owner, object_name, subobject_name, object_type
FROM dba_sqgl_plan_dir_objects
WHERE directive_id = 16162032791226711612;

plgucaguuuouuuouuuubnnet
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Rhetorical Questions

= Do you expect your doctor to keep current?
= How current is your skill set?




Database Layer

PL/SQL Tuning




PL/SQL Tuning Topics

= Stop doing unnecessary work
= Array Processing
= Bind Variables
= Compiler Mode Variations
= Concatenations
= Constants vs Variables
= Data Types
» Debug Mode Compilation
= Deterministic Functions
= Dynamic SQL
» |mplicit Casts
= Invalid Objects
= Native Compilation & SIMPLE_INTEGER
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PL/SQL Tuning Topics e

= Stop doing unnecessary work (cont.)
= Native Dynamic SQL
= NOCOPY Compiler Hint
= Pragma Inline
= Ref Cursor Types
= Result Cache
= RETURNING Clause
= Unnecessary SELECT COUNT(*)s

= PL/SQL Warnings
= DBMS_ PROFILER
= DBMS_ HPROF
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Array Processing

= Can your fastest server perform 500K inserts per
second? My laptop can

= Syntax elements you must learn and use
" BULK COLLECT Statement CREATE OR REPLACE PROCEDURE fast_way AUTHID CURRENT_USER IS

TYPE myarray IS TABLE OF parent%ROWTYPE;

u FORALL Statement 1_data myarray;
u LIMITS Clause (S:LEH;S‘.SI; ;aii_num, part_name

FROM parent;

u SAVE EXCEPTIONS Clause BatchSize CONSTANT POSITIVE := 1000;

BEGIN
OPEN r;
LOOP
FETCH r BULK COLLECT INTO 1_data LIMIT BatchSize;

FOR j IN 1 .. 1_data.COUNT LOOP
1 _data(j) .part_num := 1_data(j).part_num * 10;
END LOOP;

FORALL i IN 1..1 data.COUNT
INSERT INTO child VALUES 1_data(i);

EXIT WHEN 1_data.COUNT < BatchSize;
END LOOP;
COMMIT;
CLOSE r;
END fast_way;
/
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Bind Variables (2

= This is one way to find the places you should look

SQL> SELECT owner, COUNT (*)
2 FROM dba_source
3 WHERE owner NOT LIKE '$SYS%'
4 AND UPPER(text) LIKE '$EXECUTE IMMEDIATES'
5 GROUP BY owner
6 ORDER BY 1;

OWNER COUNT (*)
ORACLE_OCM 8
OSSBACKEND 9
PMCM 54
SRE 21
WEBWIZ 20
22Y7ZX 39
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Bind Variables ¢

= When using NDS bind variables do not concatenated

literals or variables

DECLARE
x NUMBER (10) ;
BEGIN
FOR 1 IN 1 ..
LOOP
EXECUTE IMMEDIATE 'SELECT
INTO x;
END LOOP;
END;
/

50000

DECLARE
x NUMBER (10) ;
BEGIN
FOR i IN 1 ..
LOOP
EXECUTE IMMEDIATE 'SELECT
INTO x
USING i;
END LOOP;
END;
/

50000

"1 1 || " INTO :bl FROM dual'

:bl FROM dual'

Use DBMS_ASSERT to thwart SQL Injection attacks
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Non-Standard Optimizer Level Compilations

» The default optimizer mode for 11gR2 and 12cR1 is 2

a1 > W

ATRCOM
ATRCOM
GLOBAL
GLOBAL
KG449W
KG449W
KG449W
KG449W
KG449W
SYS

SQL> SELECT owner,
2 FROM dba_plsgl_object_settings

WHERE plsqgl_optimize_level is not null

AND plsql_optimize_level <> 2

ORDER BY 1,2,3;

type, name,

TYPE
PROCEDURE
PROCEDURE
PACKAGE
PACKAGE
PACKAGE
PACKAGE
PROCEDURE
TYPE

plsgl_optimize_level

ALARM_VIEW_ALL_SC_TAB
ALARM_VIEW_ALL_T
CUSTOM_GRANT
REVOKE_GRANT
BULK_GATHER_V2
BULK_GATHER_V2_STAGE
CELLTRAFFICDATA
LTE_BULK_ETL

VENDORS
SYS_YOID0O000009056$%

PLSQL_OPTIMIZE_LEVEL

e e e e N =
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Concatenation .

FUNCTION delete_partitions_in_range (pschema IN VARCHAR2,
ptable IN VARCHARZ2,
pretention IN INTEGER,

parttype IN INTEGER) RETURN PLS_INTEGER
IS

variable declarations

BEGIN
——add starting processing
IF ptable <> 'COMMON_LOGS' THEN
add_to_log_table(cloginformation,
827600,
upper (pschema) || '.' || upper (ptable) |
' — Processing (Delete partitions in range)');
END IF;
code here
LOOP
BEGIN
code here
EXCEPTION
WHEN OTHERS THEN
add_to_log_table(clogmajor,
827604,
upper (pschema) || '.' || upper (ptable) |
' — Unable to Delete Partition ' ||
partTable (i) .Partition_Name || ':' ||
SQLERRM) ;
RAISE;
END;
END LOOP;

——Add log entry to summarise the partitions added

IF ((vSummaryMinDate < vmindate) AND (ptable <> 'COMMON_LOGS')) THEN
add_to_log_table(cloginformation,
827605,
upper (pschema) || '.' || upper (ptable) |

' — Deleted partitions from ' ||

to_char (vSummaryMinDate, 'YYYY-MM-DD HH24:MI:SS') ||
' to ' || to_char(vmindate, 'YYYY-MM-DD HH24:MI:SS'));

END IF;
RETURN partTable.count;
END;
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Concatenation g2

FUNCTION delete_partitions_in_range (pschema IN VARCHAR2,
ptable IN VARCHARZ2,
pretention IN INTEGER,
parttype IN INTEGER) RETURN PLS_INTEGER

IS
variable declarations
cObject VARCHAR2(61) := UPPER(pschema || '.' || ptable);
BEGIN

——add starting processing
IF ptable <> 'COMMON_LOGS' THEN
add_to_log_table(cloginformation,

827600,
cObject ||
' — Processing (Delete partitions in range)');
END TIF;
code here
LOOP
BEGIN

code here
EXCEPTION
WHEN OTHERS THEN
add_to_log_table(clogmajor,
827604,
cObject ||
' — Unable to Delete Partition ' ||
partTable (i) .Partition_Name || ':' ||
SQLERRM) ;
RAISE;
END;
END LOOP;

——Add log entry to summarise the partitions added
IF ((vSummaryMinDate < vmindate) AND (ptable <> 'COMMON_LOGS')) THEN
add_to_log_table(cloginformation,
827605,
cObject ||
' — Deleted partitions from ' ||
to_char (vSummaryMinDate, 'YYYY-MM-DD HH24:MI:SS') ||
''to ' || to_char(vmindate, 'YYYY-MM-DD HH24:MI:SS'));

END TIF;
RETURN partTable.count;
END;
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Constants and Variables

= There are 10 things wrong in this code: Can you find
them and fix them?

DECLARE

counter NUMBER(3) := 2;

pi NUMBER (8, 7) DEFAULT 3.1415926;

test NUMBER (10, 8) NOT NULL := 10;

today VARCHARZ2 (30) := ' today is ' || SYSDATE;
BEGIN

dbms_output.put_line('Counter: ' counter) ;

|
dbms_output.put_line('Pi: "] pil);
dbms_output.put_line('Today: ' || today);
END;
/

all three dbms_output statements force an implicit cast

all four assignments are constants not variables

test allocates excess memory

test serves no useful purpose

not null constraint requires revalidation with every assignment
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Data Types

= The NUMBER data type requires 22 bytes be
assigned for any value favoring portability and
arbitrary scale and precision rather than performance

= To optimize for performance always use
PLS INTEGER or its subtypes for integer values

= BINARY_INTEGER (PLS_INTEGER)

= NATURAL

= NATURALN

= POSITIVE

= POSITIVEN

= SIGNTYPE

CREATE OR REPLACE FUNCTION myfunc RETURN signtype AUTHID DEFINER IS
BEGIN
RETURN 1;
END;
/
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Debug Mode Compilation

» Always compile in UAT and production using
SQL*Plus

= This is the result of using Toad, PLSQL Developer, etc.

SQL> SELECT owner, type, name

2 FROM dba_plsgl_object_settings

3 WHERE plsqgl _debug = 'TRUE'

4 ORDER BY 1,2,3;
OWNER TYPE NAME
E911_NATIONAL_REPORTING TYPE TYP_HANDSET_INTRADO
E911_NATIONAL_REPORTING TYPE TYP_HANDSET_TCS
E911_NATIONAL_REPORTING TYPE BODY TYP_HANDSET_INTRADO
E911_NATIONAL_REPORTING TYPE BODY TYP_HANDSET_TCS
JW430N PROCEDURE CHECKERICMAPPING
JW430N PROCEDURE CREATE_ERIC_MAPPING
KG449wW PACKAGE BULK_GATHER_V2
KG449wW PACKAGE BULK_GATHER_V2_STAGE
KG449wW PACKAGE CELLTRAFFICDATA
KG449wW PACKAGE LTE_BULK_ETL
KG449wW PACKAGE QUERY_CODE_PKG
KG449wW PACKAGE BODY BULK_GATHER_V2
KG449wW PACKAGE BODY BULK_GATHER_V2_STAGE
KG449wW PACKAGE BODY CELLTRAFFICDATA
KG449wW PACKAGE BODY LTE_BULK_ETL
KG449wW PACKAGE BODY QUERY_CODE_PKG
KG449wW PROCEDURE CRC
KG449wW PROCEDURE GEN_CELLTRAFFICDATA
KG449wW PROCEDURE GEN_CONFIG_PARAM
KG449wW PROCEDURE NOR_DEL
KG449wW PROCEDURE VENDORS
M62085 FUNCTION ADDARR
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Deterministic Functions

* |ndicates that the function returns the same result
value whenever it is called with the input value

CREATE OR REPLACE PACKAGE df_demo AUTHID DEFINER IS
td DATE;

FUNCTION get_date RETURN DATE;

FUNCTION get_date_determ RETURN DATE DETERMINISTIC;
END df_demo;

/

CREATE OR REPLACE PACKAGE BODY df_demo IS

BEGIN
RETURN df_demo.td;
END get_date;

FUNCTION get_date_determ RETURN DATE DETERMINISTIC IS
BEGIN

RETURN df_demo.td;
END get_date_determ;

END df_demo;
/
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Dynamic SQL

PROCEDURE gather_schema_stats (pschema IN VARCHAR2, pGlobalOption IN BOOLEAN := TRUE) IS
BEGIN
IF pschema IS NOT NULL THEN
DBMS_STATS.UNLOCK_SCHEMA_STATS (pschema) ;

IF pGlobalOption = TRUE THEN
EXECUTE IMMEDIATE 'BEGIN DBMS_STATS.GATHER_SCHEMA_STATS (OWNNAME => ''"' ||

pschema || "'',"' ||
' ESTIMATE_PERCENT => 25, METHOD_OPT => ''FOR ALL INDEXED COLUMNS SIZE 254'"', DEGREE => 4,"' ||
' CASCADE => TRUE, granularity => ''GLOBAL'', OPTIONS => ''GATHER STALE'', no_invalidate => TRUE); END;';
ELSE
EXECUTE IMMEDIATE 'BEGIN DBMS_STATS.GATHER_SCHEMA_STATS (OWNNAME => ''' ||
pschema || "'',"' ||
' ESTIMATE_PERCENT => 25, METHOD_OPT => ''FOR ALL INDEXED COLUMNS SIZE 254'', DEGREE => 4,' ||
' CASCADE => TRUE, OPTIONS => ''GATHER STALE'', no_invalidate => TRUE); END;';
END IF;
add_to_log_table(clogInformation, 827533, 'Schema stats gathered for schema ' || upper (pschema)) ;

—— Lock schema stats
DBMS_STATS.LOCK_SCHEMA_STATS (pschema) ;
END IF;
EXCEPTION
WHEN OTHERS THEN
—-log error in COMMON_LOGS table
add_to_log_table(clogmajor, 827516, 'Error in Gather_Schema_stats for schema ' ||
upper (pschema) || ' - message:' || SQLERRM) ;
END;

dbms_stats.gather_schema_stats (pschema, ESTIMATE_PERCENT => 25,
METHOD_OPT => 'FOR ALL INDEXED COLUMNS SIZE 254', DEGREE => 4,
CASCADE => TRUE, granularity => 'GLOBAL', OPTIONS => 'GATHER STALE', no_invalidate => TRUE) ;

dbms_stats.gather_schema_stats (pschema, ESTIMATE_PERCENT => 25,
METHOD_OPT => 'FOR ALL INDEXED COLUMNS SIZE 254', DEGREE => gcDegree,
CASCADE => TRUE, granularity => 'GLOBAL', OPTIONS => 'GATHER STALE', no_invalidate => TRUE) ;
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Implicit Casts

= Code that does not correctly define data types will
either fail to run or run very inefficiently

The following example shows both the correct way and the
incorrect way to work with dates. The correct way is to perform
an explicit cast

orabase> create table t (
2 datecol date);

Table created.

orabase> insert into t values ('01-JAN-2012");

1l row created.

orabase> insert into t values (TO_DATE('01-JAN-2012"'));

1 row created.

In Oracle dates are dates ... not strings. Similarly numbers should either be
explicitly cast with TO_NUMBER or only processed using numeric variables.
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Invalid Objects

SQL> SELECT owner, object_type, object_name
2 FROM dba_objects

3 WHERE status = 'INVALID'

4 ORDER BY 1,2,3;
OWNER OBJECT_TYPE OBJECT_NAME
GLOBAL VIEW CHANNEL_DIMVIEW
GLOBAL VIEW CUSTOMER_DIMVIEW
GLOBAL VIEW PRODUCT_DIMVIEW
GLOBAL VIEW TIME_DIMVIEW
GLOBAL VIEW UNITS_CUBE_CUBEVIEW
MLIB PROCEDURE ALLCBLAST
MLIB PROCEDURE ALLEBLAST
MLIB PROCEDURE CBLAST
MLIB PROCEDURE CLEAN_LIST
MLIB PROCEDURE EBLAST
MLIB PROCEDURE VANCBLAST
MLIB PROCEDURE VANEBLAST
UWCLASS PACKAGE BODY INDEX_UTIL
UWCLASS PACKAGE BODY UTL_SPADV

SQL> alter procedure mlib.allcblast compile;
Warning: Procedure altered with compilation errors.

SQL> sho err
Errors for PROCEDURE MLIB.ALLCBLAST:

LINE/COL ERROR
26/77 PL/SQL: Statement ignored
26/7 PLS-00201: identifier 'SYS.DBMS_LOCK' must be declared
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Native Compilation

= By default Oracle compiles PL/SQL into PCode
= Native compilation compiles to executable code

= Native compiled code can greatly improve recursive
math

= Compiled code can not make disk I/O faster

= Compiled code can not be exported and imported
between different operating systems and versions

= Use the SIMPLE_INTEGER data type when possible

ALTER SESSION SET plsgl_compiler_flags 'INTERPRETED' ;
or

ALTER SESSION SET plsqgl_compiler_flags

'"NATIVE';
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Native Compilation 2

CREATE OR REPLACE FUNCTION factorial interpreted(p n PLS INTEGER)
RETURN NUMBER 15

BEGIN
IF (p_n = 1) THEN
RETURN 1;
ELSE
RETURN factorial_ interpreted(p_n-1) * p_n;
END 1F;
END factorial_interpreted;
/

CREATE OR REPLACE FUNCTION factorial native(p_n PLS_INTEGER)
RETURN NUMBER IS

BEGIN
IF (p_n = 1) THEN
RETURN 1;
ELSE
RETURN factorial_native(p_n-1) * p_n;
END THE.
END factorial native;:
/

CREATE OR REPLACE FUNCTION factorial simple(p_n SIMPLE INTEGER)
RETURN NUMBER IS

BEGIN
IF (p.n = 1) THEN
RETURN 1;
ELSHE
RETURN factorial_simple(p_n-1) * p_n;
END IE;
END factorial_simple;
/

ALTER FUNCTION factorial_ native
COMPILE PLSQL CODE_TYPE=NATIVE REUSE SETTINGS;
ALTER FUNCTION factorial_simple
COMPILE PLSQL CODE_TYPE=NATIVE REUSE SETTINGS;
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NOCOPY Compiler Hint

» |n parameters are passed by reference
= OUT parameters, by default, are pass by copying

CREATE OR REPLACE PROCEDURE nocopy_out (
retval OUT NOCOPY VARCHARZ2) AUTHID DEFINER AS

BEGIN

retval := dbms_crypto.randombytes (32);
END nocopy_out;
/
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Pragma INLINE

» |nstructs the compiler to replaces a subprogram
iInvocation with a copy of the invoked subprogram if in
the same PL/SQL unit

DECLARE
1_loops NUMBER := 10000000,
1_start NUMBER;
1 _return NUMBER;

FUNCTION add_numbers(p_1 IN NUMBER, p_2 IN NUMBER) RETURN NUMBER AS
BEGIN

RETURN p_1 + p_2;
END add_numbers;

BEGIN
1_start := dbms_utility.get_time;
FOR 1 IN 1 .. 1_loops LOOP
PRAGMA INLINE (add_numbers, 'YES');
1_return := add_numbers(1l, 1i);
END LOOP;
dbms_output.put_line('Elapsed Time: ' || (dbms_utility.get_time - 1_start) || ' hsecs');
END;
/
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REF CURSORs

= There are two types of reference cursors
= Strongly Typed
= Weakly Typed (SYS_REFCURSOR)

= Strongly typed ref cursors are faster and require less
latching
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Result Cache

How many times do time zones change per hour?

How many times does a software version change in
an hour?

Enough to justify 21,619,558 queries in 61 minutes?
Enough to justify 72.75% of all queries running?

SQL ordered by Executions

® Total Executions: 29,717 627

® Caplured SGL accourt for 77 4% of Taotal
Exccutions | Rows Processed  saw |
| 104128178 | 2,506,529 | 025 | 0.0 | 0.00 [332sizg1kicdd  |[ASN_O7E_DIR(00411001E) [SELECT ME_TIMEZONE FRCM CHPHLE ..
| 7578758 7,579,197 | 100 | 0,00 | 0.00 [1h698shE2und9 |asci_S6_RANAFProtocolStats(01611000E) [SELECT DISTINGT ME_TMEZONE FR...
IEELED 3,848 268 | .88 | 000 | 0.00 [fthzddgquuice [asci_56_RANAPProtoco|Stats(01611000E) [SELECT S'Y'S_VERSION FROM CMPM.T...
[ 311p45 | 311 604 | 1.00 | 000 | 0.00 [Trtotzw32 9wl | [elect £ name, uname from co..
L 301 335 | 100 | 0.0 | 0.00 [368 H6f0cwhw | [SELECT C.NAME FROM COLF C WHER..
| zoogez | 200,559 | 100 | 0.0 | 0.00 [fwsMdevTulps [OMS [inzert into sys audli sessioni...
| 65,044 | 55,05 | 100 | 0,00 | 0.00 fzfwwpticvtik | [SELECT par_type, param_clob, ...
| 54,948 | 3,945 482 | 075 | 000 | 0.00 fSraTdruSfksn  [XML_P7TR_RNC_RCS{003110008) [SELECT MAME, PATH, READ, WR....
| 54 80 | 54 807 | 100 | 000 | 0.00 [fhzj0daTinl  [¥bL_V71_IN_LP_DCCO0E 1000V) [SELECT DETIMEZONE, LENGTHIDET...
| 54532 | B4 542 | 100 | 0.0 | 0.00 [i5nrbeitend  [¥hL_V71_N_LP_DCP0081 1000%) [SELECT SESSIONTIMEZCHE, LENGT ..
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Result Cache e

» Just as with the example earlier of using the Result

Cache to improve SQL performance PL/SQL
functions can also benefit from the Result Cache Hint

CREATE OR REPLACE FUNCTION rcache(p_srvr_id IN servers.srvr_1d%TYPE) RETURN BOOLEAN

RESULT_CACHE RELIES ON (servers) IS
Srvrow servers$ROWTYPE;
BEGIN
SELECT *
INTO srvrow
FROM servers
WHERE srvr_id = p_srvr_id;
RETURN TRUE;
EXCEPTION
WHEN OTHERS THEN
RETURN FALSE;
END rcache;
/

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org
Presented: Indiana Oracle Users Group - 30 July, 2014 361

Oracle Performance Tuning Boot Camp



Returning Clause

» [tis inefficient to insert a row and then query to find
information about the row that was created

*= The returning clause allows you to capture information
about the DML that is taking place

®= The returning clauses exists for INSERT, UPDATE, and
DELETE statements

DECLARE
X emp.empno$TYPE;
r rowid;
BEGIN
INSERT INTO emp
(empno, ename)
VALUES
(seqg_emp.NEXTVAL, 'Morgan')
RETURNING rowid, empno
INTO r, x;

dbms_output.put_line(r);
dbms_output.put_line(x);
END;
/
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Unnecessary Operations

PROCEDURE get_records (pCustID IN NUMBER) AUTHID DEFINER IS
vCount PLS_INTEGER;
BEGIN
SELECT COUNT (*)
INTO vCount
FROM customers
WHERE cust_id = pCustID;

IF vCount > 0 THEN
process_customer_recs (pCustID) ;
END IF;
END get_records;
/

PROCEDURE process_customer_recs (pCustID IN NUMBER) AUTHID DEFINER IS
CURSOR cust_cur IS

SELECT transno, trans_type, transdate

FROM customers

WHERE cust_id = pCustID;

BEGIN

do stuff
END process_customer_recs;

/
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PL/SQL Warnings (1:3)

= 5000 - 5999: Severe Warnings
= 6000 - 6999: Informational Warnings
= 7000 - 7999: Performance Warnings

col value format a80
SELECT value FROM vS$parameter WHERE name = 'plsqgl_warnings';

ALTER SESSION SET PLSQL_WARNINGS='DISABLE:ALL';

ALTER SESSION SET PLSQL_WARNINGS='ENABLE:INFORMATIONAL';

ALTER SESSION SET PLSQL_WARNINGS='ENABLE :PERFORMANCE';

ALTER SESSION SET PLSQL_WARNINGS='ENABLE:SEVERE';

ALTER SESSION SET PLSQL_WARNINGS='ENABLE:ALL';

ALTER SESSION SET PLSQL_WARNINGS='ENABLE:SEVERE', 'DISABLE:INFORMATIONAL';
ALTER SESSION SET PLSQL_WARNINGS = 'DISABLE:5000', 'ENABLE:5001', 'ERROR:5002';

ALTER SESSION SET PLSQL_WARNINGS

'ENABLE: (5004,6002,7206) ', 'DISABLE: (5000,5003,7203)"';
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PL/SQL Warnings e

SQL> CREATE OR REPLACE PROCEDURE plw07203(sa IN OUT dbms_sqgl.varchar2a) IS
2 BEGIN
dbms_output.put_line('This is a test');

END plw07203;

/

oo W

SP2-0804: Procedure created with compilation warnings

SQL> sho err
Errors for PROCEDURE PLW07203:

LINE/COL ERROR

1/1 PLW-05018: unit PLW07203 omitted optional AUTHID clause; default value DEFINER used
1/20 PLW-07203: parameter 'SA' may benefit from use of the NOCOPY compiler hint
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PL/SQL Warnings (3:3)

SQL> CREATE OR REPLACE PROCEDURE plw(07204 IS
2 v VARCHAR2 (10) ;

3 i VARCHAR2(10);

4 BEGIN

5 SELECT srvr_id

6 INTO v

7 FROM servers

8 WHERE rownum = 1;
9
10 SELECT COUNT (*)
11 INTO I
12 FROM servers
13 WHERE srvr_id = v;
14 END plw07204;
15 /

SP2-0804: Procedure created with compilation warnings

SQL> sho err
Errors for PROCEDURE PLW07204:

LINE/COL ERROR

1/1 PLW-05018: unit PLW07204 omitted optional AUTHID clause; default value DEFINER used
13/19 PLW-07204: conversion away from column type may result in sub-optimal query plan
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DBMS_PROFILER

= |ntroduced at version 8.1.5

= Package includes
= FLUSH_DATA
= ROLLUP_RUN
= ROLLUP_UNIT
= START_PROFILER
= STOP_PROFILER

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 367




DBMS_ HPROF

* [ntroduced at version 11gR1

= Package contains
= ANALYZE
= START_PROFILING
= STOP_PROFILING
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PL/SQL Summary

Most PL/SQL code | see in my consulting uses
features from version 7.3.4

Code that would compile in version 7.3.4 PL/SQL will
not run efficiently

Code that would compile in 8.0 or 8iis likely
extremely inefficient

High performance comes from learning about the
optimizations and enhancements Oracle builds into
their product version-after-version and using them

If it is not necessary ... don't do it
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Middleware Layer




Middleware Layer

= JDBC
= OCI
= ODBC
= Perl
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JDBC

» Enlarge the array size
= Set SQL*Net CONNECT_TIMEOUT property
= Set SQL*Net READ _TIMEOUT property
= Do not try to use it as a query timeout
= For query timeout use

B user statement cancel

= statement.setQueryTimeout ()

Set SDU

" Jjdbc:oracle:thin:@ (DESCRIPTION. .. (SDU=32767)...)
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OCl

» Enlarge the array size
= OCIDefineArrayOfStruct()
= OCIDefineByPos()

OCIDefineArrayOfStruct()

Purpose

This call specifies additional attributes necessary for a static array define, used in an array of
structures (multi-row, multi-column) fetch.

Syntax

sword OCIDefineArrayOfStruct ( OCIDefine *defnp,
OCIError “*errhp,

ub4 pvskip,
ub4 indskip,
ub4 rlskip,
ub4 rcskip );

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 373




ODBC

= Disable autocommit

* Enlarge the default packet size
= The default is 512 bytes
= When set to any integer from 1 to 10, the driver computes
the packet size by multiplying the value by 512 bytes (for
example, 6 sets the packet size to 6 * 512 = 3072 bytes)
= Enlarge the default array size
» The default is 50 rows

= And Oracle cursor loop by default retrieves 100 and a larger
value may be better still
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Perl (1:2)

* Autocommit
= The default value of 1 forces an autocommit after every row

= This is without question the worst possible default value

= Always set this to 0 and issue explicit commits based on the
largest possible logical transaction

= ORA_CHECK_SQL
» |tis best practice to take advantage of Oracle's
"deferred parse" which decreases database calls,
and which combines the "parse" and "execute"
phases of SQL processing but is not enabled by
default
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Perl (2:2)

= Raisekrror

» The default value is 0 which is a poor choice for almost all
applications

» Reset this value to 1 and exception will be sent to your script
terminating it should an Oracle exception be generated
= RowCacheSize
= Creates a local pre-fetch cache and defines its size

= Not having an enabled cache provides the worst possible
performance

S{AutoCommit} = O0;
S{ora_check_sqgl} = 0;

S{RaiseError} = 1;

S{RowCacheSize} = 1000;
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Application Layer

= Code written to be database agnostic will provide
mediocre performance

= Code written to be database agnostic will require
more expensive infrastructure

= Write code using database specific optimizations

= Utilize "real" connection pooling
= Connections persist
= Connections are reused
= (Connections that can not be reused are killed

= Exception handling identifies the details about
what failed

Daniel A. Morgan | damorganl2c@gmail.com | www.morganslibrary.org

Oracle Performance Tuning Boot Camp Presented: Indiana Oracle Users Group - 30 July, 2014 378



» Application developers like to cache tables on their
application servers to improve performance

= But how do they know when the underlying table
changes?
= Often by repeatedly querying multiple tables from every
application server every # minutes
= A massive amount of DML that usually returns no changes

= DBMS_ CHANGE_NOTIFICATION can be used to

notify the application when a registered table has
changed

= Which can substantially reduce overhead on the DB server
by reducing both cpu and i/o utilization
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Middleware

= Coherence

= Applications cache data in the data grid avoiding expensive
database accesses

= Anin-memory scale-out data abstraction layer

» Provides fast access to frequently used data

= Cache automatically and dynamically partitions data
= Ensures continuous data availability

» Ensures transactional integrity

= Full JCache support

= GoldenGate HotCache

= Keeps the database and Coherence cached data in sync so
"stale data" is never delivered to the application
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Things | Recommend You Do Not Do

= Disable logging
* Follow much of the advice on the internet
» Use any undocumented hint

= Use any underscore parameter without getting Oracle
to agree in an SR
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Performance Tuning Conclusion

The majority of tuning errors happen during the
purchase and configuration of infrastructure

The majority of remaining tuning errors are made
during application design and deployment

Exadata, Neteeza, ODA, Teradata all reject the
shared services concept: Consider why

You can't make up for buying the wrong infrastructure
by tuning a SQL statement

Shared Services SANs are essentially a guarantee of
performance issues

No one is going to let you turn a heap table into a
single table hash cluster a year after deployment

an | damorganl2c@gmail.com www.morganslibrary.org

erformance Tuning Boot Camp

Presented: Indiana Oracle Users Group - 30 July, 2014 382



Performance Tuning Conclusion 2

= Unless you like fire fighting give serious consideration
to how little of this presentation had to do with turning
an inner join into a scalar subguery or how many
hints were recommended for you to use

= Your first job is to "OWN" the database and that
means to educate yourself about the infrastructure it
touches and to help your organization make better
choices in the future which will
= Save money
= |Improve your ability to meet SLAs
= Allow you to focus on other aspects of your job
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International GoldenGate OUG

www.iggoug.org

= Do you or co-workers have in interest in
Oracle GoldenGate
Oracle Data Integrator EE
Oracle Data Profiling
Oracle Data Quality
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Indiana OUG indiana
ORACLE

users group

= Are you a member?
= Have you volunteered?
= Have you served on the board?
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New Iin 12¢

... and you won't hear about it from Oracle




New Infrastructure

» Qracle has made two equally important changes in
the past
= Version 4: Redo Logs
= Version 6: Rollback Segments

» The word database should be deprecated
» The statement "create a new database" has no meaning
= The statement "start the database" has no meaning
» The statement "shut down the database" has no meaning
= The statement "backup the database" has no meaning
» The statement "the database crashed" has no meaning

= The word "database" in an Oracle sense no longer
has a definition

= We need to make sure that the words we use have
meaning or mistakes are inevitable
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The New Architecture

CDB

Root (CDB$ROOT)

B EY B8 &S

n
a

1OV EO
DTV EIO




Consider Your Current Server Inventory

= Can we use our current servers? Or more importantly
"should" we use our current servers

= P Series (IBM)

= Z Series (IBM)

= M10 (Fuijitsu)

= T Series (Sun-Oracle)
= M Series (Sun-Oracle)
= ODA

= Exadata
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Consolidation Effects

= What are the implications of consolidation?
= Patching requirements
= Processes
* Transactions
= Connections
= Memory
= CPU
= /O

* Do you really want to use only one TEMP
tablespace? Consider what Oracle forces in 12c

= How do you allocate space for UNDO?
* You went from many to one

= Networks
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New Versions and Concepts

= 12.1.0.1

»  Multitenant
= Perhaps you are ready for multi-tenant
= | bet your infrastructure isn't

= [ntegrated Lifecycle Management (ILM)
= Credentials
= Policies

= 12.1.0.2

= Automatic Big Table Caching

» Full Database Caching

= In-Memory Aggregation and In-Memory Column Store
= JSON Support

= Rapid Home Provisioning

= Real Application Security
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Should | Deploy a Container DB?

= To create a container DB: Yes or Yes?
= Separation of duties
= cron jobs

= To multitenant consolidate: Yes or No?
= Patching requirements
= Upgrade requirements
= Backup and restore requirements
= Security requirements
= |nfrastructure
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Security Model Changes

= New Users with Enhanced Privileges
= New Roles

= New System Privileges

= And changes to existing ones such as SELECT ANY
DICTIONARY

= New Unified Audit Policies

= New Credentials

= New Operating System Users and Groups

= Enhanced Encryption SHA-2 with DBMS_CRYPTO
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Operating System Groups & Enhanced Priv. Users

= |egacy Operating System

= root
= oinstall
= dba
= oper

= Database
= SYS
= SYSTEM
= DBA role
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12c Users with Escalated Privileges
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SQL> SELECT username FROM dba_users ORDER BY 1;

USERNAME
ANONYMOUS
APEX_040200
APEX_PUBLIC_USER
APPQOSSYS

AUDSYS

CTXSYS

DBSNMP

DIP

DVF

DVSYS

FLOWS_FILES
GSMADMIN_INTERNAL
GSMCATUSER
GSMUSER

LBACSYS

MDDATA

MDSYS

OJVMSYS

OLAPSYS
ORACLE_OCM
ORDDATA
ORDPLUGINS

ORDSYS

OUTLN
SI_INFORMTN_SCHEMA
SPATIAL_CSW_ADMIN_USR
SPATIAL WFS_ADMIN_USR
SYS

SYSBACKUP

SYSDG

SYSKM

SYSTEM

WMSYS

XDB

XSS$SNULL

www.morganslibrary.org
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Roles Enhancing Separation of Duties

SQL> select * from dba_roles order by 1;

ROLE PASSWORD AUTHENTICAT COM O
ADM_PARALLEL_EXECUTE_TASK NO NONE YES Y
APEX_ADMINISTRATOR_ROLE NO NONE YES Y
APEX_GRANTS_FOR_NEW_USERS_ROLE NO NONE YES Y
AQ_ADMINISTRATOR_ROLE NO NONE YES Y
AUDIT_ADMIN NO NONE YES Y
CDB DBA NO NONE YES ¥
DBA NO NONE YES Y
DBFS_ROLE NO NONE YES Y
GATHER_SYSTEM_STATISTICS NO NONE YES Y
GSMADMIN_ROLE NO NONE YES Y
GSMUSER_ROLE NO NONE YES Y
GSM_POOLADMIN_ROLE NO NONE YES Y
HS_ADMIN_EXECUTE_ROLE NO NONE YES Y
HS_ADMIN_ROLE NO NONE YES Y
HS_ADMIN_SELECT_ROLE NO NONE YES Y
LBAC_DBA NO NONE YES Y
LOGSTDBY_ADMINISTRATOR NO NONE YES Y
OLAP_DBA NO NONE YES Y
OLAP_XS_ADMIN NO NONE YES Y
OPTIMIZER_PROCESSING_RATE NO NONE YES Y
ORDADMIN NO NONE YES Y
EDE DBA NO NONE YES ¥
PROVISIONER NO NONE YES Y
RECOVERY_CATALOG_OWNER NO NONE YES Y
SCHEDULER_ADMIN NO NONE YES Y
SPATIAL_CSW_ADMIN NO NONE YES Y
SPATIAL_WFS_ADMIN NO NONE YES Y
WM_ADMIN_ROLE NO NONE YES Y
XDBADMIN NO NONE YES Y
XS_CACHE_ADMIN NO NONE YES Y
XS_NAMESPACE_ADMIN NO NONE YES Y

Y

XS_SESSION_ADMIN NO NONE YES
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System Privileges

—— edited to show new privs

SQL> SELECT DISTINCT privilege
FROM dba_sys_privs
ORDER BY 1;

PRIVILEGE

ALTER ANY SQL TRANSLATION PROFILE
CREATE ANY CREDENTIAL

CREATE ANY SQL TRANSLATION PROFILE
CREATE CREDENTIAL

CREATE PLUGGABLE DATABASE

CREATE SQL TRANSLATION PROFILE
DROP ANY SQL TRANSLATION PROFILE
EXEMPT DDL REDACTION POLICY
EXEMPT DML REDACTION POLICY
REDEFINE ANY TABLE

SET CONTAINER

USE ANY SQL TRANSLATION PROFILE
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Auditing

= [egacy Auditing

AUDIT CREATE PROCEDURE;
AUDIT TABLE;

AUDIT CREATE TABLE;
AUDIT CREATE TRIGGER;
AUDIT CREATE VIEW;

= Unified Audit Policies

CREATE AUDIT POLICY uw_full_clause

PRIVILEGES ALTER ANY TABLE

ACTIONS LOGOFEF ROLES DBA

WHEN 'SYS_CONTEXT(''USERENV'', '"'ISDBA'') = '"'TRUE'''
EVALUATE PER STATEMENT

CONTAINER = ALL;
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Credentials

= DBMS_CREDENTIAL

» Interface for authenticating and impersonating EXTPROC
callout functions, as well as external jobs, remote jobs and
file watchers from the SCHEDULER

DECLARE
cname user_credentials.credential_name%TYPE := 'UWCRED';
uname user_credentials.username3TYPE := 'UWCLASS';
pwd sys.scheduler$_credential .password$TYPE := 'ZzYzXo6*';
dbrole VARCHAR2 (30) := NULL;
windom sys.schedulerS$S_credential.domain$TYPE := NULL;
comment user_credentials.comments$TYPE := 'Test Cred';
enable BOOLEAN := FALSE;
BEGIN
dbms_credential.create_credential (cname, uname, pwd, dbrole, windom, comment, enable);
END;
/
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DDL Enhancements

= Basics

= Enhancements to the CREATE USER syntax
= Common Users and Roles
= Editions
= Containers
» Column Size Expansion in the Data Dictionary
= RMAN Single Table Recovery
= ALTER DATABASE Move Datafile
= ALTER DATABASE Control File Management

= ALTER DATABASE FULL RECOVERY supports recovery
from snapshot standbys

= ALTER DATABASE Switchover and Failover Clauses
= ADO (Automatic Data Optimization)
= Configurable Threaded Execution
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Object Enhancements

= Tables
= New ON_NULL clause for CREATE AND ALTER TABLE
= New INVISIBLE clause
= Temporal Validity Columns
= USING TRUSTED CONSTRAINTS clause for Partitions
» |dentity Columns
= 32K max size for VARCHAR2 and NVARCHARZ2 columns
= Evaluate Edition Clause
= Table Unusable Editions Clause
= |LM Policy Clause
= Table Period Definition
= Table Tiering
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Object Enhancements 3

= |ndexes
= ALTER INDEX COALESCE includes CLEANUP syntax
= New CASCADE clause

= New Asynchronous Global Index maintenance clause for
partitioned tables

= Constraints
= Online Drop Constraint

= Sequences

= |dentity Columns where sequences are created implicitly and
bound to a table column

= KEEP and NOKEEP affecting NEXTVAL during replays

» Session and Global syntax for CREATE and ALTER
sequences
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Object Enhancements 3

= Materialized View
= USING TRUSTED CONSTRAINTS clause
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SELECT Statement and XML Enhancements

= MATCH_RECOGNIZE function for Map Reduce

= Model Clause extended with new NEXT and PREV
functions

* New INSERTCHILDXMLAFTER function
* New INSERTCHILDXMLBEFORE function
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= PL/SQL (1:2)

= ACCESSIBLE BY Clause

= FETCH FIRST Clause

= $SPLSQL_UNIT_OWNER Inquiry Directive

= $SPLSQL_UNIT_TYPE Inquiry Directive

= |nvoker Right's functions can be Result Cached

= Roles can be granted to PL/SQL packages and
stand-alone programs

= More PL/SQL data types can be used for SQL
» |[mplicit statement results

= UPDATE triggers for LOB columns

= |ogical LOB UPDATE triggers

= PDB_NAME added to ALERT_TYPE data type
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W= PL/SQL (2:2)

= Alibrary can be defined as a Directory object and
WITH CREDENTIALS

= BEQUEATH CURRENT_USER Views

= INHERIT PRIVILEGE and INHERIT ANY PRIVILEGE
system privileges

= Objects, not Types, are editioned or non-editioned
with a new ALTER syntax

= PL/SQL functions run faster in SQL

= New PDB_NAME attribute in the ALTER_TYPE data
type
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New / Modified Functions, Operator, Procs, & Types

= Many new feature usage procs
= Classifier function now part of map reduce

= New CLUSTER _DETAILS, CLUSTER_DISTANCE and
FEATURE_DETAILS analytic functions

= New CON_DBID TO_ ID, CON_GUID_TO_ID,
CON_NAME_TO _ID, and CON_UID_TO_ID
functions supporting CDBs

= New ORA DST AFFECTED, ORA DST CONVERT,
and ORA DST ERROR functions for use with
DBMS DST

= New ORA_INVOKING_USER and
ORA_INVOKING_USERID functions

» New STANDARD_HASH function
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DBMS_ADR
DBMS_ADVISOR
DBMS_AQADM
DBMS_COMPRESSION
DBMS_CRYPTO
DBMS_DATA_PUMP
DBMS_DB_VERSION
DBMS_METADATA
DBMS_RLS
DBMS_SPACE_ADMIN
DBMS_SQLHASH
UTL_RECOMP
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Packages With New Overloads

= DBMS_COMPRESSION

= DBMS_DATAPUMP

» DBMS_LOGMNR_LOGREP_DICT
= DBMS_METADATA_INT

= DBMS_PICKLER

= DBMS_REPORT

= DBMS_SQL

= DBMS_SYS_SQL

= DBMS_SERVICE

= DBMS_WORKLOAD_REPOSITORY
= ODM_MODEL_UTIL

= UTL XML
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Packages With New Parameters -

= AS REPLAY

= DBMS_APPLY_ADM

= DBMS_AUDIT_MGMT

» DBMS_CAPTURE_ADM

= DBMS_CLIENT_RESULT_CACHE
» DBMS_GOLDENGATE_AUTH

= DBMS_INDEX_UTL

= DBMS_RESOURCE_MANAGER
= DBMS_REDEFINITION

= DBMS_RLS

= DBMS_SCHEDULER

= DBMS_SERVER_ALERT
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Packages With New Parameters e

DBMS_SQLPA
DBMS_SQLTUNE
DBMS_STATS
DBMS_XSTREAM_ADM
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New Packages iz

= DBMS_APP_CONT

= DBMS_AUTO_REPORT

» DBMS_CREDENTIAL

= DBMS_HEAT_MAP

" DBMS_|LM (integrated life-cycle management)

" DBMS_|LM_ADM|N (integrated life-cycle management)
" DBMS_PART (enhanced partition table management)
= DBMS_PDB

» DBMS_PRIVILEGE_CAPTURE

= DBMS_QOPATCH

" DBMS_REDACT (data masking)

" DBMS_ROLUNG (application of rolling patches)
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New Packages e

= DBMS_SPD

= DBMS_SQL_MONITOR

= DBMS_SQL_TRANSLATOR
» DBMS_SYNC_REFRESH
= DBMS_TSDP_MANAGE

= DBMS_TSDP_PROTECT

» UTL_CALL_STACK
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Network Access Control List Management

= DBMS_NETWORK_ACL_ADMIN Deprecated

Obijects

= ADD_PRIVILEGE

= ASSIGN_ACL

= ASSIGN_WALLET ACL

= CHECK_PRIVILEGE

= CHECK_PRIVILEGE_ACLID
= CREATE_ACL

= DELETE_PRIVILEGE

= DROP_ACL

= UNASSIGN_ACL

= UNASSIGN_WALLET ACL
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Network Access Control List Management

= DBMS_NETWORK_ACL_ADMIN New Objects

= APPEND HOST ACE

» APPEND HOST ACL

» APPEND WALLET ACE
« APPEND WALLET ACL
« REMOVE_HOST ACE
» REMOVE WALLET ACE
= SET HOST ACL

= SET WALLET ACL
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Advanced Index Compression (12.1.0.2)

= Prefix Compression
Advanced Compression

= Works on many index types, including those that are
not good candidates for the multi-column prefix
iIncluding indexes with no, or few, duplicate values in
the leading columns of the index

* |mproves the compression ratios significantly while
still providing efficient index access

= Some restrictions exist

CREATE INDEX ix_airplanes_custid_deldate
ON uwclass.airplanes (customer_id, delivered_date)
COMPRESS ADVANCED LOW;
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Partial Index Clause (12.1.0.2)

» |Local and global indexes can be created on a subset
of the partitions of a table

= Partial indexes provide more flexibility in index
creation for partitioned tables

= For example, index segments can be omitted for the
most recent partitions to ensure maximum data
iIngest rates without impacting the overall data model
and access for the partitioned object

[INDEXING <PARTIAL | FULL>]
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Rapid Home Provisioning (12.1.0.2)

» Allows deploying of Oracle homes based on gold
Images stored in a catalog of pre-created homes

» Provisioning time for Oracle Database is significantly
improved through centralized management while the
updating of homes is simplified to linkage

= QOracle snapshot technology is used internally to
further improve the sharing of homes across clusters
and to reduce storage requirements
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Zone Maps (12.1.0.2)

= For full table access, zone maps allow I/O pruning of
data based on the physical location of the data on
disk, acting like an anti-index

= Accessing only the relevant data optimizes the I/O
necessary to satisfy a query, increasing the
performance significantly and reducing resource

consumption
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What Else Is Deprecated

= Control Data Capture (CDC)

= Data Mining Java APl (DBMS_DATA_MINING)

= DBMS_DBLINK built-in package

= Numerous startup parameters

= Resource Role no longer grants UNLIMITED TABLESPACE
= Streams (for multi-tenant)

= Stored Outlines (use Baselines)

= WMSYS CONCAT function
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12¢c Conclusion

» Download and install it immediately
= |earn everything you can: Take nothing for granted

= The more experience you have as a DBA or Senior
Developer the more likely you will blunder into
mistakes because of assumptions that are not valid
with the new architecture

* You are going to make mistakes
* Do you want to make them at home
= Oronthejob?
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Questions

ERROR at line 1:
ORA-00028: your session has been killed

Feel free to ask questions now or contact me at PTC
daniel.morgan@perftuning.com / +1 206-669-2949



Thank You




