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Approach

#|dentify tuning goals
#Investigate problem
#Consider alternative solutions
#Implement chosen solution
&Test against goals
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Rule Based Optimiser
Obsolete

¢OPTIMIZER_MODE
+ALL_ROWS
Throughput
#FIRST_ROWS
Response
#FIRST_ROWS_N
Response + | hate full scans
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Performance enhancements in 10g
Recommendations on gathering statistics
System Statistics

Identifying the problem

The Automatic Workload Repository
Identifying high resource SQL
Resolving SQL problems

Bind variables

SQL Tuning Advisor

SQL Access Advisor

Using wait events — Tuning I/O
Common tuning problems — examples
Using ADDM
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Performance Enhancements in 10g
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Statistics Gathering

& Number of INSERT, UPDATE, and DELETE operations
recorded

& SELECT * FROM DBA_TAB_MODIFICATIONS

# Automatic statistics gathered on STALE objects
= Tables and indexes
# Job Name = GATHER_STATS_JOB
= Program =
DBMS_STATS.GATHER_DATABASE_STATS_JOB_PROC
= Schedule = MAINTENANCE_WINDOW_GROUP
& Nights and weekend
# Can be disabled using EXECUTE
DBMS_SCHEDULER.DISABLE('GATHER_STATS_JOB);
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UTING

@% Statistics Management

# Statistics history
# Stored by default for a period of 31 days

% |f statistics_level is TYPICAL or ALL they are

purged automatically
DBA_OPTSTAT_OPERATIONS
USER_TAB_STATS_HISTORY
DBMS_STATS.ALTER_STATS_HISTORY_RETENTION
DBMS_STATS.PURGE_STATS
DBMS_STATS.RESTORE
DBMS_STATS.GET_STATS_HISTORY_AVAILABILTY
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Gathering Statistics

# Check that statistics are up to date on all objects

# Create histograms on skewed columns

e NO_INVALIDATE

# GATHER_FIXED_OBJECTS_STATS

e Keep multiple sets of statistics

#METHOD_OPT parameter
FOR COLUMNS col1,col2 SIZE n
FOR ALL COLUMNS SIZE n
FOR ALL INDEXED COLUMNS SIZE n
integer Number of histogram buckets
REPEAT already have histograms
AUTO data distribution and workloa

SKEWONLY data distribution
www.sagecomputing.com.au

Trcess

End to end tracing
trcsess used to consolidate a number of trace files
trcsess output=output_file
session=session_id e.g. 152.3 This is the SID and
SERIAL# from v$session
clientid=client_id
service=service_name
action=action_name
module=module_name
trace_files the * wildcard can be used

DBMS_MONITOR package can be used to gather statistics for a
specific Client ID, Service or service, module and action

2 DBMS_APPLICATION_INFO package can be used to set the
module and action from within an application
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SN, Statistics Management

# Ability to lock statistics
DBMS_STATS.LOCK_SCHEMA_STATS
DBMS_STATS.LOCK_TABLE_STATS

# Statistics can be unlocked
DBMS_STATS.UNLOCK_SCHEMA_STATS
DBMS_STATS.UNLOCK_TABLE_STATS

# Dynamic sampling
For very dynamic data or missing statstics
OPTIMIZER_DYNAMIC_SAMPLING
--+ DYNAMIC_SAMPLING(tablealias level)
Levels O to 10
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Manually Setting Stats

#DBMS_STATS.SET_TABLE_STATS
+Set table, column or index stats manually
#Regathering will overwrite

#Freezing fixes stats —won’t respond to
changes

#Use only for jobs where data is very
volatile and a fixed result gives good
results

+** But if its all working fine —why change
the statistics **
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New Hints

€ Specify index with name or column
--+ INDEX(org (org_id name))
#Use nested loop with a specific index
--+ USE_NL_WITH_INDEX (alias (indexname))
+Name a query block
--+ QB_NAME (q1).
# Do not perform query transformation
--+ NO_QUERY_TRANSFORMATION

+Perform index skip scan
--+ INDEX_SS
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Other

#Global temporary table SYS.PLAN_TABLE$
£Private outlines

#Fast DUAL access

#New tuning tools

£New costing model
+#CPU + 10
#Uses MBRC system parameter for full scans
+Statistics with or without workload
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% Gathering System Statistics

+Workload statistics
#CPUSPEEDNW, IOSEEKTIME, IOTFRSPEED
+Noworkload statistics

#SREADTIME, MREADTIME, CPUSPEED, MBRC,
SLAVETHR

#Optimiser uses workload statistics if available
#+SYS.AUX_STATS$
#Gather at times of representative workload

eDaytime OLTP set
#Nightime batch / reporting set

#Import as required

15 www.sagecomputing.com.au

Identifying the problem
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Cost Model

#Prior to Oracle 9i
=Number of I/Os
#Estimates of index blocks in memory
®OPTIMIZER_INDEX_CACHING
+Estimates of cost of index scan
#0OPTIMZER_INDEX_COST_ADJ
#0racle 9i
#1/0 plus CPU costing if system statistics gathered
#Oracle 10g
#CPU and /O
#System statistics or defaults
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% Gathering System Statistics

#DBMS_STATS.CREATE_STAT_TABLE
('SYS''OLTP_SYSSTAT','STAT_TS');

®#DBMS_STATS.GATHER_SYSTEM_STATS
(gathering_mode =>'INTERVAL',
interval => 2, stattab =>"'OLTP_SYSSTAT',
statid =>'OLTP');

#DBMS_STATS. DELETE_SYSTEM_STATS;

#DBMS_STATS.IMPORT TEM_STATS

( stattab =>'OLTP_SYSSTAT', statid =>'OLTP', statown
=>'SYS');
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@% Identifying the Problem

&User information

Something is
wrong with the HR
application

www.sagecomputing.com.au



<

{

UTING

- ”"% Identifying the Problem

«Advanced user information

Something is
wrong with the
payroll run, its
taking much longer
than normal
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Identifying the Problem

#When does it happen
+Current session
#At specific times
#All the time
#\What is the scope of the problem
#Single user
#Particular time/job
+Overall performance
#Has anything changed

www.sagecomputing.com.au
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Identifying the Problem

#Possible problems
#Application issues - Contention
=High resource SQL — This is always the most likely
+Database configuration
#0S configuration
“Tools
w=\Wait events
#&the V$ tables
#Tracing
#Dictionary tables

I&Enterprise Man ager www.sagecomputing.com.au

Trace 10046

# Turn tracing on for the system (performance
overhead) or session

# |[dentify location of user_dump_dest

# Check max_dump_file_size

BEGIN
dbms_monitor.session_trace_enable(session_id=>130,
serial_num=>708, waits=>TRUE, binds=>TRUE);

END;

ALTER system set events
'10046 trace name context forever, level 12

strcsess output=all_traces.trc service=oralOg *.trc

+tkprof all_traces.trc all_traces.prf sort=execpu,
prscpu, fchcpu
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High Resource SQL

# V$SQL has buffer gets and physical reads for
statements in the SGA
# V$SQL_PLAN has plans for statements in the SGA
# Use V$SQLSTATS (10g Rel 2)
= Row for unique combinations of SQL statement and
optimizer plan (SQL_ID and PLAN_HASH_VALUE)
= Retained longer than V$SQL
# Does not include SQL PROFILE or OUTLINE
+ dba_hist_sqlstat and dba_hist_sqltext have buffer
gets and physical reads for past statement
# dba_hist_sql_plan has plans for past statement
# dba_hist_optimizer_env

www.sagecomputing.com.au




g,é"‘“"f”z, AWR Data for High
@% Resource SQL

»Look for high buffer gets

SELECT s.snap_id, s.sql_id, s.buffer_gets_total, s.executions_total,
s.buffer_gets_total/NULLIF(executions_total,0) reads, t.sql_text

FROM dba_hist_sqlstat s, dba_hist_sqltext t

WHERE t.sql_id = s.sql_id

AND buffer_gets_total/NULLIF(executions_total,0) > 1000000

SNAP_ID SQL_ID BUFFER_GETS_TOTAL EXECUTIONS_TOTAL READS

SQL_TEXT

824 3s0204m9qdusq 4979957 1 4979957
insert into bookings_large
select booking_seq.nextval, mod(event2_seq.nextval ,100000)+201,
resource_code, chargeable, made_by, quantity,
cost, status, comments
from bookings_large

AWR Data for High
Resource SQL

#Find execution path

SELECT Ipad(to_char(id),level) ID, parent_id PT,
decode(id,0,'Cost: ‘||cost,object_name) OB,
operation OP, rpad(options,30)|| rpad(access_predicates,30)|
rpad(filter_predicates,30) OT,
to_number(decode(id,0,null,position)) PS, cardinality CD
FROM dba_hist_sql_plan
CONNECT BY prior id = parent_id
AND sql_id = '&&sq_id'
START WITH parent_id is null

JeVTING

AN Problems with a Current
Session

-4
H

#Find waiting sessions

SELECT sid, serial#, username, event,
blocking_session, seconds_in_wait, sql_id

FROM v$session

WHERE  state = 'WAITING'

AND wait_class !="ldle'

SID SERIAL# USERNAME ~ EVENT BLOCKING_SESSION SECONDS_IN_WAIT SQL_ID

573 TRAIN eng: TX - row lock contention 130 1207 g3xry817zpwk3
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Find Bind Variables

SELECT value_string
FROM v$sql_bind_capture
WHERE sql_id="g3xry817zpwk3'

VALUE_STRING

#Bind capture is disabled when
STATISTICS LEVEL =BASIC

www.sagecomputing.com.au

AND sql_id ='&&sql_id";
Operation 'i Options

Cost: 1322 INSERT STATEMENT
NCE

SEQUE! 1
1 BOOKINGS_LARGE TABLE ACCESS 810770

www.sagecomputing.com.au

Problems with a Current
Session

#Find the SQL the session is running

SELECT sql_text
FROM  v$sql
WHERE sql_id ='g3xry817zpwk3’

SQL_TEXT
UPDATE events set start_date = start_date+1 WHERE event_no = :bl

&We can find the SQL the blocker is
running but it may not be the blocking
statement

www.sagecomputing.com.au

Session Problems

V$SESSION
V$SESSION_WAIT

V$SESSION_WAIT_CLASS .
Current sessions
V$SESS_TIME_MODEL
V$SESSION_WAIT_HISTORY
$ACTIVE_SESSION_HISTOR

DBA_HIST_ACTIVE_SESSION_HISTOR sessions
30

Currently waiting

Recent sessions

Past

www.sagecomputing.com.au




Current Session Problems

#If there is no current wait check the
session’s wait classes
SELECT wait_class_id, wait_class#, wait_class,
total_waits, time_waited

FROM v$session_wait_class
WHERE  sid=161

WAIT_CLASS_ID WAIT_CLASS# WAIT_CLASS

TOTAL_WAITS TIME_WAITED
4217450380 1 Application 62654 _
3386400367 5 Commit 3 0
2723168908 6 Idle 545088 i
2000153315 7 Network 31 0 Lockin g

1740759767 8 User 1/0 10 p ro b | em
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Current Session Problems
#|s this a one off event or a pattern

SELECT wait_class_id, wait_class#, wait_class,
total_waits, time_waited

FROM v$session_wait_class

WHERE  sid=130

WAIT_CLASS# WAIT_CLASS TOTAL_WAITS TIME_WAITED

Other 670
Application 74379
Configuration 9735
Concurrency 0
Commit 325
Idle 771174
Network 4
User 1/0 15526
Systen 170 4013

Recent Session Problems

eActive session history

SELECT sample_time, event, wait_time, time_waited
FROM v$active_session_history

WHERE  session_id = 130

AND session_serial# = 708

ORDER BY sample_time

SAMPLE_TINE EVENT WAIT_TIME TIME_WAITED

21-MAY-05 08.35.46. control file sequential read 0 24076
21-MAY-05 08.35.47. scattered read 117906 [}
21-MAY-05 08.35.48. scattered read 117734 0
21-MAY-05 08.35.49. switch completion 278636
21-MAY-05 08.35.50. sequential read 9 0
21-MAY-05 08.35.51. scattered read 21938
21-MAY-05 08.35.52. scattered read 71240
21-MAY-05 08.35.53. i 0 14740
21-MAY-05 08.35.54.

21-MAY-05 08.35.55. sequential read 140
21-MAY-05 08.36.26. scattered read

21-MAY-05 08.36.27. scattered read

21-MAY-05 08.36.28. scattered read

Problems with a Current
Session — Example 2

&Find waiting sessions

SELECT sid, serial#, username, event,
blocking_session, seconds_in_wait, sql_id

FROM v$session

WHERE  state = "WAITING'

AND wait_class !="ldle'

SID SERIAL# USERNAME ~ EVENT BLOCKING_SESSION SECONDS_IN_WAIT SQL_ID

708 TRAIN2 db file scattered read 0 3s0z04m9qdusq
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t Current Session Problems
<[ ast 10 waits

SELECT event#, event, wait_time, wait_count
FROM  v$session_wait_history
WHERE sid = 130

EVENT# EVENT WAIT_TIME WAIT_COUNT

294 db file sequential re

586 SQL*Net

590 SQL*Net

586 SQL*Net

590 SQL*Net

586 SQL*Net

590 SQL*Net message from client
586 SQL*Net message to client
294 db file sequential read
294 db file sequential read

coccocomnomor

Current Session Problems

#Find where the session has spent its
time

STAT_NANE VALUE

DB tine 1258404159
DB CPU 167882212
background elapsed tine 0

background cpu time 0

sequence load elapsed tine 80535063

SELECT stat_name, value parse tine elapsed 15047886
— = hard parse elapsed time 8505043

FROM  v$sess_time_model | sal execute elapsed tine 1228185696
— connection managerent call elapsed tine 237

WHERE sid=130

174792

failed parse (out of shared memory) elapsed tine o
hard parse (sharing criteria) elapsed time 27209
a11

hard parse (bind misnatch) elapsed time 1
PL/SQL execution elapsed ti 996461
inbound PL/SOL rpc elapsed time

PL/SQL compilation elapsed time 350583
Java execution elapsed time o
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;"?d»‘;% Wait Events

Overall Performance
Problems - Sources

#»Alert log #Look for system wait classes

Wait events
#Oracle 10g gathers comprehensive

SELECT wait_class_id, wait_class#, wait_class,
total_waits, time_waited
FROM v$system_wait_class

statistics

#Active session history
aTi del WAIT_CLASS_ID WAIT_CLASS# WAIT_CLASS TOTAL_WAITS TIME_WAITED
*Time mode 1893977003 0 Other 6238 444427
R 4217450380 1 Application 26661 826816
&Metrics 3290255840 2 Configuration 2096 12605
3875070507 4 Concurrency 136 186
A —nf 3386400367 5 Commit 8151 1930
S statistics 2723168908 6 1dle 683331 197711587
2000153315 7 Network 205150 70
1740759767 8 User 170 69290 57267
4108307767 9 system 170 134573 57583
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Wait Events Wait Events

#Look for system wait events - Application Look for system wait events — User 1/O
SELECT e.event, e.total_waits, e.total_timeouts,
e.time_waited, average_wait
FROM v$system_event e, v$event_name n
WHERE n.event_id = e.event_id
AND n.wait_class# = 8 -- User I/O

SELECT e.event, e.total_waits, e.total_timeouts,
e.time_waited, average_wait

FROM  v$system_event e, v$event_name n

WHERE n.event_id = e.event_id

AND n.wait_class# =1 -- Application

EVENT TOTAL_WAITS TOTAL_TIMEOUTS TIME_WAITED AVERAGE_WAIT

Tocal write wait
read by other session
db file sequential read
db file scattered read
db file single write
db file parallel read
direct path read
direct path read temp
direct path write
direct path write temp

EVENT TOTAL_WAITS TOTAL_TIMEOUTS TIME_WAITED AVERAGE_WAIT

0 11 0
2686 826242 307
4 566 4

enq: RO - fast object reuse 33
eng: TX - row lock contention 2690
SQL*Net break/reset to client 24110
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% Wait Events

Wait Events

# Look for distribution of wait times
= One event with a long wait time could skew the
results
SELECT wait_time_milli, wait_count

FROM  v$event_histogram
WHERE event = ‘enq: TX - row lock contention’

#Look for system wait events — System 1/O

SELECT e.event, e.total_waits, e.total_timeouts,
e.time_waited, average_wait

FROM v$system_event e, v$event_name n

WHERE n.event_id = e.event_id

AND n.wait_class# = 9 -- System I/O WAIT_TIME_MILLI WAIT_COUNT

EVENT TOTAL_WAITS TOTAL_TIMEOUTS TIME_WAITED AVERAGE_W,

ksfd: async disk 10 288
control sequential read
control single write
control file parallel write
recovery read
sequential read
single write
Tog parallel write

db file parallel write
.sagecomputing.com.au




Wait Events

#Look for distribution of wait times
SELECT wait_time_milli, wait_count
FROM  v$event_histogram
WHERE event = 'db file sequential read’

WAIT_TIME_MILLI WAIT_COUNT

www.sagecomputing.com.au

% Time Model

Find where the system has spe
time

STAT_NANE

DB time 1.0306E+10
DB CPU 526468001
background elapsed time 5488738125
background cpu time 496628001
sequence load elapsed tine 80675372

71915920
SELECT stat_name, value apsed time 60198409
n sql execute elapsed time 1.0231E+10
FROM v$sys_time_model ction nanagenent call elapsed time 1300986
failed parse elapsed til 302227
failed parse (out of shared nenory) elapsed time o
hard parse (sharing criteria) elapsed tine 591387
hard parse (bind mismatch) elapsed time
PL/SQL execution elapsed tine 1031366155
inbound PL/SQL rpc elapsed time 0
PL/SQL compilation elapsed time 8411615
Java execution elapsed tine 1037473
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Metrics

#Shows traditional hit ratios

SELECT metric_name, AVG(value), metric_unit
FROM v$sysmetric

WHERE metric_unit LIKE \%%' ESCAPE '\'
GROUP BY metric_name, metric_unit

METRIC_NAVE AVG(VALUE) METRIC_UNIT

0 % Sessions/License_Linit
99 % Bytes/TotalBytes
/i

Wemory Sorts Ratio
Shared Pool Free %
Row Cache Hit Rati

¢ (LogRead - PhyRead)/LogRead
0 % CursorCacheHit/SoftParse
84.5 % Cpu/DB_Time
% S/Pins
rCommi t/TotalUserTxn)
/08 _Time
sy/(1dle+Busy)
Misses/Gets
100 % (#Redo - RedoSpaceReq)/#Redo
0 % (UserRol Iback/TotalUserTxn)
5 S

Library Cache Hit Ratio
User Commits Percentage 100

Host CPU Ui

Library Cache Miss Ratio
Redo Allocation Hit Ratio

ting.com.au

Time Model

Records where the database is

spending time

DB Time is overall database activity

time

ADDM'’s goal is to minimise this
eLook for high parse time as

proportion of SQL execution time

www.sagecomputing.com..

Metrics

#Calculated at intervals
V$SYSMETRIC
V$EVENTMETRIC
VSWAITCLASSMETRIC
V$FILEMETRIC
VSMETRICNAME

www.sagecomputing.com.au

= e = Click here to analyse the problem
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The Automatic Workload Repository
(AWR)
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DBMS_WORKLOAD_REPOSITORY

#Create an AWR snapshot
dbms_workload_repository.create_snapshot
#Produce a report using two
snapshots
dbms_workload_repository.awr_report_html
dbms_workload_repository.awr_report_text
$ORACLE_HOME/rdbms/admin/awrrpt.sql

+Create a baseline
dbms_workload_repository.create_baseline

www.sagecomputing.com.au
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AWR

#Persistent storage of system statistics

#Active session history

+VS$tables
#Plans

+Automatic Database Diagnostic Monitor results
+Gathered in memory and flushed to disk

by MMON

#Purged every 7 days

= Snapshots can be preserved
#Check that AWR collection is not causing

library cache waits

www.sagecomputing.cor

DBA_HIST..

DBA_HIST_DATABASE_INSTANCE
DBA_HIST_SNAPSHOT
DBA_HIST_SNAP_ERROR
DBA_HIST_BASELINE
DBA_HIST_WR_CONTROL
DBA_HIST_DATAFILE
DBA_HIST_FILESTATXS
DBA_HIST_TEMPFILE
DBA_HIST_TEMPSTATXS
DBA_HIST_SQLSTAT
DBA_HIST_

DBA_HIST_SQL
DBA_HIST_SQL_PLAN
DBA_HIST_SQLBIND
DBA_HIST_OPTIMIZER_ENV
DBA_HIST_EVENT_NAME
DBA_HIST_SYSTEM_EVENT
DBA_HIST_BG_EVENT_SUMMARY
DBA_HIST_WAITSTAT
DBA_HIST_ENQUEUE_STAT
DBA_HIST_LATCH_NAME
DBA_HIST_LATCH
DBA_HIST_LATCH_CHILDREN
DBA_HIST_LATCH_PARENT
DBA_HIST_LATCH_MISSES_SUMMARY
DBA_HIST_LIBRARYCACHE

DBA_HIST_DB_CACHE_ADVICE

DBA_HIST_BUFFER_POOL_STAT
DBA_HIST_ROWCACHE_SUMMARY
DBA_HIST_SGA
DBA_HIST_SGASTAT
DBA_HIST_PGASTAT
DBA_HIST_RESOURCE_LIMIT
IARED_POOL_ADVICE
X WORKAREA_HSTGRM
DBA_HIST_PGA_TARGET_ADVICE
DBA_HIST_INSTANCE_RECOVERY
DBA_HIST_JAVA_POOL_ADVICE
DBA_HIST_THREAD

DBA_HIST_SYS_TIME_MODEL
DBA_HIST_OSSTAT_NAME
DBA_HIST_OSSTAT
DBA_HIST_PARAMETER_NAME
DBA_HIST_PARAMETER
DBA_HIST_UNDOSTAT
DBA_HIST_SEG_STAT
DBA_HIST_SEG_STAT_OBJ
DBA_HIST_METRIC_NAME
DBA_HIST_SYSMETRIC_HISTORY
DBA_HIST_SYSMETRIC_SUMMARY
DBA_HIST_SESSMETRIC_HISTORY

DBA_HIST_FHENETRAGPPOIORYITING.com.au




AWR Tables

#WRHS$.... Tables
History of statistics
€.0. WRH$_SQLSTAT_BL

#WRIS Tables

Advice/recommendation tables
e.g WRI$_ADV_RECOMMENDATIONS

#WRM$ Tables

Snapshot / baseline tables
e.g WRM$_SNAPSHOT

www.sagecomputing.com.au
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AWR

¢Save snapshots for standard
work profiles

&Use as a source for ADDM
#Use as a baseline
#Compare timelines

#Create a SQL Tuning set from a
range of snapshots

www.sagecomputing.com.au

Tune the SQL — First steps

#Are statistics up to date?

#Are histograms gathered on skewed
data?

#Are system statistics collected?

#Are the initialisation parameters
appropriate
#Use trace 10053

www.sagecomputing.com.au

SFUTING

f@a Automatic SQL Tuning

#SQL Tuning Advisor
#Optimiser runs in tuning mode
#Takes more time to decide
#Uses dynamic sampling
#Uses partial execution
#Uses past execution
#Source can be:

#Top SQL

+Statement

+SQL Tuning Set

#Snapshot

#Preserved snapshot set )
www.sagecomputing.com.au

Resolving SQL Problems

www.sagecomputing.com.au
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5@’% Tune the SQL — Second steps

&Use SQL Tuning Advisor

#Use SQL Access Advisor
#Consider rewriting the statement
#Consider hints

#Consider new indexes

&Run the statement overnight
#Consider materialised views
#Consider partitioning

www.sagecomputing.com.au

Automatic Tuning Optimiser

& Statistics
#Recommendations to gather
#Implement these and rerun
#Create auxiliary statistics

+SQL Profiles
#Store auxiliary statistics
+Verify and correct estimates

# Complex predicates

# Skewed join data

# Sparse join data
+Custom optimiser mode
#Not run in limited mode

#Rerun when significant data changes
www.sagecomputing.com.au
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wAccess path
#Indexes
#0nly for this statement
#SQL Structure
#Changes to code
#Datatype mismatches
#UNION/UNION ALL
#Modified columns

Automatic Tuning Optimiser

www.sagecomputing.com.au

Outline SOL Profile

If | provide you with

this information I'm

sure you'll make the
right decision

This is the
way you
must do it

www.sagecomputing.com.au
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Outline

#From Oracle 8i

#Stored as a set of
hints

#Plan will be static

#Will not apply to
different literals
unless
CURSOR_SHARING=
SIMILAR or FORCE
on creation and use

Outlines v SQL Profile

SQL Profile

#From Oracle 10g
#Stored as
supplementary
optimiser information
+Plan may change
+Applies to different
literals if
force_match=>TRUE

www.sagecomputing.com.au

SQL Profiles

#Automatic Tuning Optimiser
+Uses execution history

#Uses partial execution

#Store auxiliary statistics
<+ Store optimizer settings
#Verify and correct estimates

#Complex predicates

+Skewed join data
&Sparse join data

#Rerun when significant data changes
I“'Use SQLTUNE_CATEGORY m&l‘ecomputing.com.au
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¥\What Does the SQL Profile Do

SELECT rec_id, message, attrl
FROM dba_advisor_rationale
WHERE task_name = 'STATEMENT1';

& working 1 - Motepad
e B8R Fgmd Yew b

“E"BTSELEL", “0MOUSELEL"

1
this attribuce adj
ATE(D" SE]

OFT_ESTIM
SCALI_Norwspe)

“sEL$L”,

1
this atcribute adjusts oprimizer estimat
JOPT_ESTIMAT 5 "8TSELSL", "O"87SELSL"),

| SCal1_nowsed
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Y What Does the SQL Profile Do

SELECT rec_id, type
FROM dba_advisor_recommendations
WHERE task_name = 'STATEMENTL1';

www.sagecomputing.cor
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@@ Identify the SQL Profile

SELECT name, signature, sql_text, status, force_matching
FROM dba_sql_profiles

{

sTaTUs  Tem

EreaLEs

www.sagecomputing.com.au

e’@,‘;
§ *How a SQL Profile Works

#Calculates Signature for statement
+Strips spaces
#Converts to upper case

SELECT *
FROM sql$

o warking b - Hatupad

www.sagecomputing.com.au

O
f@il—low a SQL Profile Works

#Profile attributes contain optimiser
information

SELECT *
FROM sqlprof$attr

& Ovecle 5L Plin

T GE dews G O
SIGHRTINE CATEGORY
WITR o

19 pEFAULT 3
PRTLGIFSELE1™, J0IH, (CECWCSELET, CTWSELET), SCALE_ROVS- 0. seedaranre

19 st ¥
PNTECRPSELET™, JOIH, (PEESELE, CEWCIELIT. CUWSELT), SCAE_ROWS
21873775

1. TWEHCe 1Y BOULT '

o PRTECUPSELETT, JOIN, (TEESELEY, CPWOSELE, CTESLET, SCRE_ROVE

= 0. MMETITEVIV)

ck the Profile is Used

SELECT sql_profile, sql_text
FROM v$sql
WHERE sql_profile is not null

& vl S0Pl
e UH G i B

WA ETe 0000
M orgenisatisns o, suents_large ¢, boskings_large b, resources r WMERE o
MO h.ressurce code = r.code 880 s.nane - CAustralian Medical Syste

www.sagecomputing.com.au

UTiNG
oo"y O,

5@’El—mw a SQL Profile Works

4 Profile attributes contain optimiser
information

SELECT *
FROM sqlprof$

L Ovecle S0Pl
T GE Gews G O

<P _en SIGMATURE CATUEIRY
WeATH CREATED  LAST_HGD1 TVE LIATIS FLAES  SPARET
sPARL?

5Y5_TELPROF_B1AJRINNSCIe0N08 1. TARIES1% DEFMALT
A28T1EV2T B3-0CT-06 E3-DCT-04 1 1
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SQL Profile - Example

#Both of these statements use the same profile

SELECT sql_text, sql_id, sql_profile, exact_matching_signature,
force_matching_signature
FROM v$sql WHERE upper(sql_text) like '%BOOKINGS%'

& Ovecle S0 Plin

R

wqu_texn

a1 SOL_PEIFILE EXACT_NATENING_SICHATIRE

FONCE W TCHING_S GHaTInE

SELECT count(b.connents) FEO organisatisas o, swents_large r, bookings_large b,
o wo

WHERE 8.0 1d = ey, Eoevent_ms - boewenl ne AMD  B.res
r.Eode SN0 e_name = ‘Rustralisn Mediedl Systems' AN r.deserlpt
3 “TEsT

an = “Buffet Lunch X
S9cdbpysweTn SY5_SULPROF_B1AIRI345C2r0008 1.7M3Ee
1.1FEEES

TELECT COUNTS.connents) THON orginisatisas o, svents_Lirge . bookings_large b,
resowrces r WERE ®.0rg {8 = org_fd Foeuent_Bs = boewent_ne AND  B.res
surce_cade = r.code AN e.nane - CMustralian dedical Systems' A r.descript
=TBuffer Lunch’ ARD  #.comnests - CTESTY
45 _SeLPHOr NI
1A

Handling Literals

#Both of these statements use the same profile

SELECT sql_text, sql_id, sql_profile, exact_matching_signature,
force_matching_signature
FROM v$sql WHERE upper(sql_text) like ‘%BOOKINGS%'

SQL Profiles — Export/Imprt

#Use staging table
dbms_sqltune.create_stgtab_sqlprof(
table_name=>'PROFILE_TEMP");

&Add profile to staging table
dbms_sqltune.pack_stgtab_sqlprof (
profile_name =>'PROFILE1',
staging_table_name =>'PROFILE_TEMP');

#Data pump
dbms_sqltune.unpack_stgtab_sqlprof(
staging_table_name =>'PROFILE_TEMP'
,REPLACE=>TRUE);

www.sagecomputing.com.au

Handling Literals

+Use force_match to make literals behave like
bind variables

BEGIN
dbms_sqltune.accept_sql_profile(task_name=>'STATEMENTZ1',

force_match=>TRUE);

END;

L Ovecle S0Pl
[y

TP _ean SIGHATPRE CRILGDRY
WEATH CREATED  LAST D1 e FTNTHS FLAGS  SPAREY
SPARLT

S5 _SELPRDI_O1AIRIINTETONNON  1.7A93019 DETAWLY
T-n 1

AT8TIRIZIT ED-001-04 €300 1

Y DRLPNON_NIAIRISATARGCODE 1. 1WERES19 DEFANLT
QATRANIZIA ED-00T-04 8-0C1-86 1

e

SQL Profiles - Categories

a Accept profile in a category to test
DBMS_SQLTUNE.ACCEPT_SQL_PROFILE (
task_name => ‘Task_Name’,
category => ‘TEST_CATEGORY’)

+ Set the category for your session
ALTER SESSION SET
SQLTUNE_CATEGORY='TEST_CATEGORY’

@ Test the code

+ Reset the category
DBMS_SQLTUNE.ALTER_SQL_PROFILE (
name => ‘SQL_Profile_Name’,

attribute_name => ‘category’, value => ‘DEFAULT’);
www.sagecomputing.com.au

SQL Access Advisor

&Source can be:
#Top SQL
#SQL Tuning Set
#Defined SQL
#Schemas and/or tables
+Filter by
#Users
#Tables
-l"\-TOp resource users
#Module IDs

#Actions www.sagecomputing.com.au
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{ d?a SQL Access Advisor

Options
#Define workload type

#Include dropping indexes
#lndexes
#Materialised views
+Both
#Limited
=Comprehensive

www.sagecomputing.com.au
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Databane

Wait Event Classes

SELECT distinct wait_class#, wait_class
FROM v$event_name
ORDER BY wait_class#

WAIT_CLASS# WAIT_CLASS

WENNSVEIS

Concurrency
Commit
1dle
Network
User 1/0
System 1/0
Scheduler
Cluster

www.sagecomputing.com www.sagecomputing.com.au

What Class is Causing

Wait Event Classes Waits

# Application Includes locking problems

# Configuration Database configuration problems
# Administrative Caused by database administration
# Concurrency Contention for buffers and latches
# Commit log file synchronisation

= |dle Waiting for something to do

# Network Network delays

+ User 1/0 Disk read / write waits by users,
SMON and MMON

& System 1/O Disk read/ write waits by background
process except SMON and MMO

# Scheduler Resource manager waits
# Cluster RAC waits
1078 Other Other inSignifiCa\ﬁ}\tmwajt&)mputing.com.au

SELECT wait_class_id, wait_class#, wait_class,
total_waits, time_waited
FROM  v$system_wait_class

WAIT_CLASS_ID WAIT_CLASS# WAIT_CLASS TOTAL_WAITS TIME_WAITED

1893977003 Other 2000
4217450380 Application 320
3290255840 Configuration 111
3875070507 Concurrency 765
3386400367 Commit 527
2723168908 Idle 555098
2000153315 Network 526262
1740759767 User 1/0 97884 120198
4108307767 System 1/0 8699 6811

385
11965178
89

www.sagecomputing.com.au




User I/O Events

SELECT name
FROM v$event_name
WHERE wait_class# =8

1
buffer read retry

read by other session
db file sequential read
db file scattered read
db file single write

db file parallel read
direct path read
direct path read temp
direct path write
direct path write temp
BFILE read

www.sagecomputing.com.au

JeVTING

%o,

% User I/O Class

db file sequential read
= Single block 10
®May be index access
b file scattered read
& Multi block 10
# Table full scan or index fast full scan
Sort operation
b file single write
#Writing file headers
# BFILE read
£ Waiting for read of external bfile
# Direct path read and direct path read temp
# Sort operations written to disk
® Parrallel slaves

www.sagecomputing.com..

5@"’“"7"‘% What Events are Causing
: User I/O Waits

&System wait events — User I/O

SELECT e.event, e.total_waits, e.total_timeouts,
e.time_waited, average_wait

FROM v$system_event e, v$event_name n

WHERE n.event_id = e.event_id

AND n.wait_class# = 8 — User I/O

EVENT KL_WAITS TOTAL_TIMEOUTS TIME_WAITED AVERAGE_WAIT

read by other session 45432
db file sequential read 49525
3311

8

1
direct path read 92
direct path read temp 6
direct path write 108
direct path write temp 35

“ox»  What Objects are Causing
Sequential reads

SELECT object_name, current_obj#, current_file#,
current_block#, wait_time, time_waited

FROM v$active_session_history h, dba_objects o

WHERE session_id = 141

AND  session_serial# =2

AND  o.object_id = h.current_obj#

AND  event ='db file sequential read"

OBJECT_NAWE CURRENTY0BJ# CURRENT_FILE# CURRENT_BLOCK# WAIT_TIME TIME_WAITED
BK_LG_EVTNO 54674 8 16442 0 2440
BK_LG_EVTNO 54674 8 16374 0 180
BOOKINGS_LARGE 54577 8 9645 0 20874
BOOKINGS_LARGE 54577 8 8904 0 63567
BOOKINGS_LARGE 54577 8 12850 0 6029
BOOKINGS_LARGE 54577 8 4011 0 13001
BK_LG_EVTNO 54674 8 16265 0 14899
BK_LG_EVTNO 54674 8 16229 0 173
BK_LG_EVTNO 54674 8 16216 0 14479

Example — Sequential Reads

Sewines Walling: User U3 - Micrmef] lnteinet Loglrer
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DECLARE

v_1VARCHAR2(4) :='VCR1";

v_2 NUMBER;

BEGIN
SELECT count(b.comments)
INTOV_2
FROM bookings_large b
WHERE b.resource_code = v_1;

v_1:="PC1}

FOR counter IN 1..20 LOOP
SELECT count(b.comments)
INTOV_2
FROM bookings_large b
WHERE b.resource_code = v_1;

END LOOP;
j¥  END;

% Example — Scattered Reads

mEmom

L=l [-Is] ]

S, . .
@‘g Tuning — Sequential Reads

{

#Abnormally high wait level may be an index
that should not be used

=For table access
#For nested loop join

#Check
+Statistics on the index are current
=Optimiser mode is not FIRST_ROWS
#Column has a histogram if data is skewed
®There is not an old SQL*Profile
+Bind peeking

#|f all this is OK —tune the SQL

www.sagecomputing.com.au

Skewed data + Histogram

SELECT resource_code, COUNT(*) 3
FROM bookings_large rasers
GROUP BY resource_code 99252
148881

9629

49626

489252

99255

ENDPOINT_VALUE

SELECT endpoint_number, endpoint_value _4436E+35
FROM user_histograms e
WHERE table_name = 'BOOKINGS_LARGE' _6501E+35
AND column_name = 'RESOURCE_CODE' -9620E+35
— — -1675E+35

.3748E+35

-4790E+35

.4790E+35

www.sagecomputing.com.au
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Tuning — Scattered Reads

+Abnormally high levels may be a full scan of
large table

#Check
#Statistics on the table and indexes are current
#System statistics are gathered
®Column has a histogram if data is skewed
#There is not an old SQL*Profile
#Bind peeking

#|f all this is OK —tune the SQL

www.sagecomputing.com.au

Tuning — I/O

#Minimise I/O

#+-Distribute 1/0

+Tune sorts

+Tune buffer cache

#Use KEEP buffer pool for

#small scans on commonly used tables

wtables with sequential reads and commonly used
data

#Use RECYCLE buffer pool for

#random access to large tables
www.sagecomputing.com.au

Ovacie [nlerprise ianapes [575] - Sesvies Details: $10 141 - Microvall Imernet Laplorer

(%»‘)’ Bind Peeking

&Values of bind variable inspected on hard
parse

#Subsequent executions use the same plan

#|f selective value first, subsequent executions
may use innapropriate index

#If non selective value first, subsequent
executions may full scan

#Set _optim_peek_user_binds to FALSE

www.sagecomputing.com.au

Common Tuning Problems - examples

www.sagecomputing.com.au
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Wait Event —
direct path read temp

#-Blocks read directly to the user
#-Occurs when sorting performed on disk
#Sort area determined:

#By PGA_AGGREGATE target
#By SORT_AREA_SIZE if manual

#Default = 20% of SGA
#|ncrease for DSS databases

www.sagecomputing.com.au
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Wait Event —
buffer busy waits

+\Wait for a specific buffer that someone else is
using
#Another session may be reading the buffer in

#Another session may have the block pinned in
the buffer

#Index hot spots
#Table insert hot spots

www.sagecomputing.com.au
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Find the Object

SELECT object_name, current_obj#, current_file#, current_block#,
wait_time, time_waited

FROM  v$active_session_history h, dba_objects o

WHERE o.object_id = h.current_obj#

AND event = 'buffer busy waits'

OBJECT_NAVE CURRENT_OBJ# CURRENTYFILE# CURRENT_BLOCK# WAIT_TINE TIME_WAITED

BK_LG_EVTNO 54674
BK_LG_EVTNO 54674
BK_LG_EVTNO 54674
BK_LG_EVTNO 54674
BK_LG_EVTNO 54674
BK_RES2 54692
BK_RES2 54692
BK_RES2 54692
BK_RES2 54692
BK_RES2 54692
BOOKINGS_LARGE 54577
BOOKINGS_LARGE 54577
BOOKINGS_LARGE 54577
BOOKLG_PK 54578
BOOKLG_PK 54578

14477 391
15194 0
15294 0
22947 281891
16774 0
20465 1022386
21655 961881
21655 961218
21741 475933
21741 475356
20636 0
20746 1027986
20844 0

269731

269694

00 00 00 0O OO D WD DD
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Wait Event —
buffer busy waits

#Automatic segment storage management
¢Freelists if not ASSM

#Reverse key indexes

#Hash Partitioning

#Use automatic undo management

www.sagecomputing.com.au



Wait Event — log buffer
space

+\Wait to write to the log buffer

+1/0 to the log file is not keeping up with write
requests to the buffer

+-Move log files to faster drives
#Increase log buffer

www.sagecomputing.com.au
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FINDING 10: 7.1% impact (41 seconds)
Waits for redo log buffer space were conswming significant datebase time.
RECOMMENDATION 1: DB Configuration, 7.1% benefit (41 seconds)
ACTION: Increase che size of the reds log buffer by secting the value of
paraerer "log_buffer” to 6 M.
RECOMMENDATION 2: Host Configuration, 7.1% kenefit (41 seconds)
ACTION: Investigate the possikility of improving the performence of 1/0
to the online redo log files.
RATICMALE: The average size of writes to che online redo log files was
56 K and the average time per write was 4 milliseconds.
SYMPTOMS THAT LED TO THE FINDING:
Wait class "Configuration" vas conswming significant datebase time. (18%
impact [106 seconds]]
v

i

“o‘guﬂug.

N2 Wait Event — log file parallel
: write

#\\ait class = System I/O
+| GWR waiting to write to redo log files
#-May occur in conjunction with log file sync

+Move redo log files to faster disk
#Don’t overdo number of redo group members
#Reduce amount of redo

#No logging

eGlobal temporary tables

www.sagecomputing.com.au

Wait Event — log file sync

&Wait class = Commit

#\Write redo information from log buffer to redo
log files

#0n user commit

#Reduce commit frequency

#Move redo log files to faster disk
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Wait Event — log file switch

&(archiving needed)

#Required redo not finished being archived
#Check alert log

#Increase archiver processes
#(checkpoint incomplete)

#Required log needed to complete checkpoint
#Check sufficient redo log files

#(clearing log file)

#Required logfile waiting to be cleared
#(completion)

#Normal log file switch not complete
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Wait Event —
free buffer wait

+DBWR not keeping up

| ook at wait events for DBWR
+Optimise I/O

#Buffer cache too big

+Buffer cache too small
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$PUTING

Jx» Background Process — Wait
2 d Events

SELECT event, wait_time, time_waited
FROM v$active_session_history
WHERE session_id = 168
AND  session_serial#=1

EVENT

WAIT_TIME TIME_WAITED

rdbns ipc message 3078109 0
db file parallel write 0 1074
rdbns ipc message 3077900 0
rdbns ipc message 3077814
db file parallel write 0 68898
db file parallel write 0 2664
db file parallel write 0 62162
rdbns ipc message 3077741 [
rdbns ipc message 3077854 0
db file parallel write [ 5607
db file parallel e 0 166
db file parallel write 1596 0
db file parallel write 0 161
i al read 222 0
al read 0 20607
control file sequential read 0 46275 w.sagecomputing.com.au

control file sequential read Q 0838

f"’ N Wait Event —
@a library cache latch waits

&Library cache latch taken to add new
statement

#Reduce hard parsing

eUse bind variables

#Use cursor_sharing = SIMILAR
#Consider increasing the SGA

www.sagecomputing.com..

SELECT program, serial#, sid
FROM v$session
WHERE program like 'ORACLE.EXE%'

PROGRAM SERIAL#

ORACLE.EXE (q002)
ORACLE.EXE (MMNL)
ORACLE.EXE (MMON)
ORACLE.EXE (QMNC)
ORACLE.EXE (CJQO0)
ORACLE.EXE (RECO)
ORACLE.EXE (SMON)
ORACLE.EXE (CKPT)
ORACLE.EXE (LGWR)
ORACLE.EXE (DBWO)
ORACLE.EXE (MMAN)
ORACLE.EXE (PHON)
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Using ADDM
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ADDM

#Automatic Database Diagnostic Monitor
+Performs self diagnosis
+Run for each AWR snapshot (hourly)
#Aim is to reduce DB time
#|dentify bottlenecks
#-Make recommendations

elmpact

#Benefit

#Action and rationale

. STATISTICS_LEVEL TYPICAL Qr AL

computing.com.au

ADDM Recommendations

+Tune the SQL

# Application changes
#Use of bind variables
#Sequence caching

#Schema changes
#Partitioning

# Configuration
#Changes to init parameters
®Changes to file sizes

#Hardware changes
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o‘glﬂ'mg.
{E@Accessed through Enterprise
Manager

»\iew ADDM output for a snapshot

§ e

;"%;’a

#Hot objects

#High resource SQL / PL/SQL / Java

#Memory structures

#1/0O Performance

2L og files / archiving / checkpoints

#Contention

#RAC issues

#Documents wait classes not causing problems

www.sagecomputing.com.au

i
OTe,
o

5(;3»‘)’%6\(:cessed through Enterprise

Manager
# View ADDM output for up to 7 days

Do e s Ty e
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ADDM Analysis

# Perform analysis between two snapshots
= No shutdown between snapshots

= Run from Enterprise Manager

#+Run using

@$ORACLE_HOME/rdbms/admin/addmrpt.sql

& Run using DBMS_ADVISOR

# Produces report
= Text
#HTML

# Results in the following views
#DBA_ADVISOR_TASKS
#DBA_ADVISOR_LOG
#DBA_ADVISOR_RECOMMENDATIONS

#DBA_ADVISOR_FINDINGS

www.sagecomputing.com.au



WTH
& "%Q’
\

t DBA_ADVISOR_FINDINGS

{

Top 10 findings

SELECT type, message

FROM (SELECT type, message, count(*) num
FROM dba_advisor_findings
GROUP BY type, message
ORDER BY num desc)

WHERE rownum < 10

MESSAGE

Wait class “User i icant database time.

There was no significant database activity to run the ADDN.

SQL statements consuning si atabase tine were found

Wait event "class slave wait lass "Other” was consuming significant database
cant database time.

The throughput of the 1/0 subsysten was significantly lower than expected.
ndividual database segnents responsible for s cant user 1/0 wait vere found.
me spent on the CPU by the instance was respon: al part of databas

‘?‘“01' ‘Q%

%
-4

g i Thank You For Your Attention

Any Questions?

SAGE Computing Services
Customised Oracle Training Works
and Consulting
www.sagecomputing.com.au

Erquiries@sagecomputing.com.au www.sagecomputing.com




