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Gathering Statistics



Multl Column Statistics

Gather statistics on combinations of columns
Improves plans for complex dependency patterns
(and this Is persistent)

SELECT count(b.comments)

FROM train.events_large e, train.bookings large b
WHERE e.org_id = 2264

AND e.event no = b.event no

AND e.comments = "TEST



Multl Column Data Patterns

SELECT count(*)
FROM train.events_large e

SELECT count(*)
FROM train.events_large e
WHERE e.org_id = 2264

SELECT count(e.comments)
FROM train.events_large e
WHERE e.comments = 'TEST

SELECT count(e.comments)
FROM train.events_large e
WHERE e.comments = "TEST’
AND e.org_id = 2264

B coune
100322

B counTe
25083

COUMTIE. COMMEMTS) |
Fa243

COUMTE.COMMEMNTS)
4




With Individual Statistics

call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0
Execute 1 0.00 0.00 0 0
Fetch 2 5.00 22.52 35341 36337
total 4 5.00 22.52 35341 36337 0 1

Misses in library cache during parse: 1
Optimizer mode: ALL ROWS

Parsing user id: 82

1 SORT AGGREGATE (cr=36337 pr=35341 pw=35341 time=0 us)
175 HASH JOIN (cr=36337 pr=35341 pw=35341 time=13 us cost=9966 s1ize=33365083 card=1076293)
4 TABLE ACCESS FULL EVENTS LARGE (cr=991 pr=0 pw=0 time=3 us cost=274 size=319770 card=18810)

5767168 TABLE ACCESS FULL BOOKINGS LARGE (cr=35346 pr=35341 pw=35341 time=225583 us cost=9665
s1ze=80740352 card=5767168)

Elapsed times include waiting on following events:

Event waited on Times Max. Wait Total Waited
———————————————————————————————————————— Waited -------"-"-"~- -—-——————--——-
SQL*Net message to client 2 0.00 0.00
direct path read 314 0.38 15.88
resmgr:cpu quantum 11 0.14 0.27
SQL*Net message from client 2 0.04 0.04

KK AR A AR A AR A AR A AR A AR A AR AR A A A A A AR A I A A I A A KA A I AR A AR A AR I AR A AR A A I A AR A AT A AR A AR AR AR KA kK



Auto Created Column Statistics

BEGIN

dbms_stats.gather table_stats(ownname=>'TRAI1N',
tabname=>'EVENTS LARGE', cascade=>TRUE,

method_opt => 'FOR ALL COLUMNS SIZE AUTO',
no_invalidate=>FALSE);

END;

SELECT column_name, histogram, num_buckets
FROM user _tab col statistics
WHERE table name ='EVENTS_LARGE'

coLumi_Mame B AsTocram (B MM _BUCKETS

EVENMT_MO MOME 1
QRG_D FREGUENMZY G
DESCRIPTICON MOME 1
COMTACT_MAME RORE 1
START_DATE MOME 1
EnD_DATE MORE 1
COMBENT S FREGILEMCY 2



Auto Created Column Statistics

SELECT extension_name, extension
FROM user_stat extensions
WHERE table_name='EVENTS LARGE'

E EXTEMSION_MAME [EXTEMSICON

So same access path used

R b b S b b b b g 2 S 2 2 2 g dh dh dh db dh db  dh  db Ib I 2b Ib Ib Sb I b I b b b b b b b b b b b b b b b b b S b S S 2 S dh 2 2 2 dh dh dh db  dh db  db  db I b b b 4

Rows Row Source Operation

1 SORT AGGREGATE (cr=36337 pr=35341 pw=35341 time=0 us)
175 HASH JOIN (cr=36337 pr=35341 pw=35341 time=13 us cost=9966 s1ize=33365083 card=1076293)
4 TABLE ACCESS FULL EVENTS LARGE (cr=991 pr=0 pw=0 time=3 us cost=274 size=319770 card=18810)

5767168 TABLE ACCESS FULL BOOKINGS LARGE (cr=35346 pr=35341 pw=35341 time=225583 us cost=9665
s1ze=80740352 card=5767168)



Manually Create Multi Column Statistics

BEGIN

dbms_stats.gather_table stats(ownname=>'TRAIN',
tabname=>'EVENTS LARGE', cascade=>TRUE,

method_opt =>'FOR COLUMNS (org_id, comments) SIZE
SKEWONLY", no_invalidate=>FALSE);

END;

OR
dbms_stats.create_extended_stats('TRAIN1','EVENTS_ LARGE','(OR

G_ID,COMMENTS)"; --(Then gather stats)

SELECT extension_name, extension
FROM user_stat_extensions
WHERE table_name='EVENTS LARGE'

EATEMSICMN_MAME EATEMZSICM

=S _STUXRIMBAZLITFRD#EGPEGYEEE ("ORG_ID" "COMMENTS")



Manually Create Multi Column Statistics

SELECT column_name, histogram, num_buckets
FROM user _tab col statistics
WHERE table name ='EVENTS_LARGE!

COLLIMM_MAME

HISTOGRAM

MUIM_BUCKETS

EWENMT MO

ORG_ID
DESCRIPTION
COMTACT MAME
START _DATE
EMD D& TE
COMMENTS

Y5 STUXRIMFU...

MOME
FREGLEMCY
MOME
MCrE
MCrE
MCrE
FREGLEMC
FREGLEMC

1
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Multl Column Statistics
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SELECT count (b.comments)
FROM train.events large e, train.bookings large b
WHERE e.org id = 2264

AND e.event no = b.event no

AND e.comments = 'TEST'

call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0

Execute 1 00 0.00 0

Fetch 2 0.01 0.01 0 1175

total 4 0.01 0.01 0 1175 0 1
Rows Row Source Operation

1 SORT AGGREGATE (cr=1175 pr=0 pw=0 time=0 us)
175 NESTED LOOPS (cr=1175 pr=0 pw=0 time=71 us)

175 NESTED LOOPS (cr=1001 pr=0 pw=0 time=39 us cost=1129 size=26815 card=865)

4 TABLE ACCESS FULL EVENTS LARGE (cr=991 pr=0 pw=0 time=4 us cost=274 size=255 card=15)
175 INDEX RANGE SCAN BK EVT2 (cr=10 pr=0 pw=0 time=10 us cost=2 size=0 card=57) (object id 69868)
175 TABLE ACCESS BY INDEX ROWID BOOKINGS LARGE (cr=174 pr=0 pw=0 time=0 us cost=57 size=798 card=57)

Elapsed times include waiting on following events:

Event waited on Times Max. Wait Total Waited
———————————————————————————————————————— Waited --—-—-—--"-"""- -———————————-
SQL*Net message to client 2 0.00 0.00
SQL*Net message from client 2 0.02 0.02

R R I R b b e b I b b b b b b b b R S b b b b b S b b b b b b Ib b I b b b Sh Ib b I b b b IR b b b b b b S b b b b b S b b b Sb b S SR Ab b b dh b b 4h ab o b4



Multl Column Statistics
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SELECT count (b.comments)

FROM train.organisations o, train.events large e, train.bookings large b,
train.resources r

WHERE o.org id = e.org id

AND e.event no = b.event no

AND b.resource code = r.code

AND o.name = 'Australian Medical Systems'

AND r.description = 'Buffet Lunch'

AND e.comments = 'TEST'

call count cpu elapsed disk query current rOwSs
Parse .00 0.00 0 0

Execute .00 0.00 0 0

Fetch 64 21.66 35341 36351

total 4 4.64 21.66 35341 36351 0 1

Misses in library cache during parse: O
Optimizer mode: ALL ROWS

Parsing user id: 82



Multl Column Statistics

R I A 2 dh g db g dh db Sb db dh g db  dh Sh  db \Ib Ib Sb Ib Ib Ib Ib b (b ab b b b b b b b b b b b b b b b b b b b b i i 2 2 2 g 2 S 2b db S dh Sb g dh  db Sb  4b 2b Ib Ib Ib (Sb Ib Ib Ib b b b 4

Rows Row Source Operation
1 SORT AGGREGATE (cr=36351 pr=35341 pw=35341 time=0 us)
25 HASH JOIN (cr=36351 pr=35341 pw=35341 time=1966789 us cost=9972 size=6555490

card=79945)

4 HASH JOIN (cr=1005 pr=0 pw=0 time=8 us cost=281 size=792225 card=12575)

1 MERGE JOIN CARTESIAN (cr=14 pr=0 pw=0 time=0 us cost=6 size=46 card=l)

1 TABLE ACCESS FULL ORGANISATIONS (cr=7 pr=0 pw=0 time=0 us cost=3 size=26
card=1)

1 BUFFER SORT (cr=7 pr=0 pw=0 time=0 us cost=3 size=20 card=1l)

1 TABLE ACCESS FULL RESOURCES (cr=7 pr=0 pw=0 time=0 us cost=3 size=20
card=1)

75243 TABLE ACCESS FULL EVENTS LARGE (cr=991 pr=0 pw=0 time=1020 us cost=274

size=1282616 card=75448)

5767168

TABLE ACCESS FULL BOOKINGS LARGE (cr=35346 pr=35341 pw=35341 time=350849 us

cost=9665 size=109576192 card=5767168)

Elapsed times include waiting on following events:

Event waited on Times Max. Wait Total Waited
———————————————————————————————————————— Waited ----——-"-"-"-"-">- -——"---—————-
SQL*Net message to client 2 0.00 0.00
direct path read 314 0.35 15.49
resmgr:cpu quantum 2 0.12 0.12
SQL*Net message from client 2 0.04 0.05

R e e A A g g g g dh dh A g A A A 4 dh AR db Ib db I db Ib I b b ab b b b b b b b b b b b b i b i S b b i i i i e S e i dh S dh A A g A g dh dh  dh A db db Ib Ib  db S db I b b b 4



Multi Column Statistics - Summary

Manually create column groups and statistics on them
Complex joins may still need SQL Profiles
Use for dependent column such as Country, State

Use DBMS_STATS.SEED COL USAGE to gather column
usage stats

Use DBMS_ STATS.REPORT_ COL_ USAGE to report on col
usage stats



Gathering Statistics - Preferences



Setting Statistics Gathering Defaults

Obsolete:
GET_PARAM
SET_ PARAM Procedure

Use:

GET_PREFS Function

SET _TABLE_PREFS (set for individual tables)
SET _GLOBAL_ PREFS - for new objects



Table Prefs

PROCEDURE SET TABLE PREFS

Argument Name Type In/Out Default?
OWNNAME VARCHAR?Z2 IN
TABNAME VARCHAR?Z2 IN
PNAME VARCHAR?Z2 IN
PVALUE VARCHAR?Z2 IN
PNAME

CASCADE

DEGREE

ESTIMATE _PERCENT

METHOD_ OPT

NO_INVALIDATE

GRANULARITY

PUBLISH

INCREMENTAL (only scan partitions that have been changed)
STALE_PERCENT



ORACLE Enterprise Manager 11g

Datahase Control Database

Logged in 4z SYS

Setup Preferences Help Logout

Database Instance: orall.sagecomputing.com.au > Tables > Manage Optimizer Statistics =

Global Statistics Gathering Options

Database orall.sagecomputing.com.au

Statistics History

| Cancel ) | Show SGL ) | Apply )

Retention Period

(days)

The number of davys For which optimizer statistics histary will be retained,

Gather Optimizer Statistics Default Options

Oracle recommends that you use the Gather Auto choice for the Gather Objects options when you use the Gather | Reset Defaults |

Optimizer Statistics process for Database and Schemas, If you choose not 1o use Gather Auto, the defaults for the
other options are set here, Changing the options will impact the automated Optimizer Statistics Gathering task and

user defined jobs.

Estimate Percentage
Degree of Parallelism

Granularity

Cursor Invalidation

Cascade

Target Object Class (Auto Job)
Stale Percentage

Incremental

Fublish

Histograms

@ autn (Cracle recommended) O 100% O Percentage

(® Table default O autn O System default O Degrea

ALto A

® suta (Oracle recommended) O Immediate O None
@ autn (Cracle recommended) O True O False
@ Autn (Cracle recommended) O all O Cracle

10

O True B Falzse
& True O False

FOR ALL COLUMMS SIZE ALTO
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Setting Statistics Gathering Defaults

ORACLE Enterprise Manager 11g Setup Preferences Help Logout
Database Control Database

Database Instance: oral1 > Object Level Statistics Gathering Preferences = Logged in As SY5S
Add Table Preferences

| Show SQL | | Cancel | [ 0K |

| General [ Statistics Extension

* Table Name BOOKINGS_LARGE . P 4

R

Estimate Percentage @ Inherit Global ) Auto (Oracle recommended) ) 100% ) Percentage

Degree of Parallelism g, it Glgbal © Table default © Auto © System default © Degree
Granularity |nherit Global -

Cursor Invalidation @ Inherit Global © Auto (Oracle recommended) © Immediate © None

Cascade @ Inherit Global © Auto (Oracle recommended) © True © False

Stale Percentage @ Inherit Global ) Percentage

Incremental @ |nherit Global ) True © False
Publish @ |nherit Global © True ) False

Histograms @ Inherit Global ) FOR COLUMNS *
RESOURCE_CODE SIZE 11
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Setting Statistics Gathering Defaults

>
Q
g
o
o

ORACLE Enterprise Manager 11g Setup Preferences Help Logout
Database Control Database

Database Instance: orall > Object Level Statistics Gathering Preferences = Logged in As SYS

Add Table Preferences

| Show SQL | [ Cancel | | OK )

General J Statistics Extension [

The statistics collected for column groups and expressions are called "extended statistics”. Statistics on Column groups are
used by optimizer for accounting correlation between columns. For example, if query has predicates ¢1=1 and c2=1 and if there
are statistics on (c1, c2), optimizer will use this statistics for estimating the combined selectivity of the predicates. The
expression statistics are used by optimizer for estimating selectivity of predicates on those expressions.

Extension Type |Delete

(ORG_ID,COMMENTS) Hser iil
efined

S |

ened

S |

]

User
Defined

. Add § Extensions |

General ] Statistics Extension [




Gathering and Publishing

Set preferences to PUBLISH = ‘FALSE’

ﬂ user_tab_pending_stats

user_tab statistics
Gather Statistics |:> user_ind_pending_stats

user_ind_statistics

user_col_pending_stats user_tab col_statistics

: dbms stats.
Better ublis_h ending stats
Run test case P _p a_

Alter session set
optimizer_pending_statistics
= TRUE

: dbms_stats.
Run test case Worse delete_pending_stats



Gathering and Publishing

SELECT obj#, TO_CHAR(savtime,'dd/mm/yyyy') save_time,
rowcnt, blkent, avgrin, samplesize, analyzetime

FROM wri$ optstat_tab history

ORDER BY savtime desc

OBJ# | S.-'!-.HFE_TIME| T | BLKCMT | ANGRLM | S AMPLESIZE | ANALY ZETIME

69546 010123000 100322 1000 8389656306, .. 100322 D4mOoN 07
BI6T0 04011 L2007 193544 244 46 19344 O4mos a7y
69636 040112007 3833 1138 230 3833 04O 07

69742 04112007 2122 93 26 22122 04O a7



Gathering and Publishing

Never publish any statistics until you
are happy they work better



Trace Granularity

Oracle 11g:
Improved Oracle diagnostic event infrastructure

ORADEBUG DOC



files2/oradebug.lst
files2/oradebug.lst

o g

@ Tracing SQL Executions

ALTER SESSION SET EVENTS
'sgl_trace[SQL: 324dr9k932nijj]
plan_stat=all executions,wait=true,bind=true’,

SELECT count(b.comments)

FROM events_large e, bookings large b
WHERE e.org_id = 2264

AND e.event no = b.event_no

AND e.comments = "TEST

Execute this twice and format the trace file

orall ora 5852 324dr9k932nj.rtf.



C:/ora/diag/rdbms/ora11/ora11/trace/ora11_ora_5852_324dr9k932njj.rtf

@ Cardinality Feedback

Real cardinality v expected cardinality?

We have been able to find information about this with
dbms_xplan since 10g:



@ Cardinality Feedback

SELECT /*+ GATHER_PLAN_STATISTICS */
count(b.comments)

FROM events_large e, bookings large b

WHERE e.org_id = 2264

AND e.event no = b.event_no

AND e.comments = "TEST

SELECT
DBMS XPLAN.DISPLAY CURSOR
(FORMAT=>'ALLSTATS LAST)
FROM dual;



Cardinality Feedback

SYS.DBMS XPLAN TYPE ('SQL ID 2yxvxcbr9z6tv, child number 0')
SYS.DBMS_XPLAN_TYPE (
SYS.DBMS_XPLAN_TYPE ('SELECT /*+ GATHER PLAN STATISTICS */ count (b.comments) FROM ')

SYS.DBMS XPLAN TYPE ('events large e, bookings large b WHERE e.org id = 2264 AND e.event no ')

SYS.DBMS_XPLAN_TYPE ('= b.event no AND

SYS.DBMS_XPLAN_TYPE (' ')

SYS.DBMS XPLAN TYPE ('Plan hash value: 3269294976")

SYS.DBMS_XPLAN_TYPE (' ')

SYS.DBMS XPLAN Ty PE (=== mmm oo oo o o o

e.comments = 'TEST'')

SYS.DBMS XPLAN TYPE('| Id | Operation | Name | Starts | E-Rows | A-Rows | A-Time | Buffers | Reads
OMem | 1Mem | Used-Mem |')

SYS.DBMS XPLAN Ty P (" mm oo m oo oo oo o
__________________________ il )

SYS.DBMS_XPLAN_TYPE('I 0 | SELECT STATEMENT | | 1 ] | 1 100:00:02.23 | 36451 | 741 |
| \ ")

SYS.DBMS_XPLAN_TYPE('I 1 | SORT AGGREGATE | 1 1] 1 100:00:02.23 | 36451 741

| \ ")

SYS.DBMS_XPLAN_TYPE('I* 2 | 1 398K| 232 |00:00:13.89 | 36451 741
1452K| 1452K| 630K (0)1|")

SYS.DBMS XPLAN TYPE('[* 3 | TABLE ACCESS FULL| EVENTS_ LARGE | 1 6967 | 4 100:00:00.01 | 992 0

| \ ")

SYS.DBMS XPLAN_ TYPE ('] 4 | TABLE ACCESS FULL| BOOKINGS_ LARGE | 1 5767K| 5767K|100:00:01.64 | 35459 741

| \ ")

SYS.DBMS XPLAN TYPE (' ——m o m oo oo oo o
__________________________ ' )

SYS.DBMS XPLAN TYPE(' ')

SYS.DBMS XPLAN TYPE ('Predicate Information (identified by operation id):'")

SYS.DBMSiXPLANiTYPE(' ——————————————————————————————————————————————————— ')

SYS.DBMS XPLAN TYPE(' ')

SYS.DBM57XPLAN7TYPE(' 2 - access("E"."EVENT7N0"="B"."EVENTiNO")')

SYS.DBM57XPLAN7TYPE(' 3 - filter(("E"."ORGfID"=2264 AND "E"."COMMENTS"='TEST'))")

SYS.DBMS XPLAN TYPE (' ')



Cardinality Feedback

/ Parse th SQL




o9 Sery,%m
@ Cardinality Feedback

If it has to do this it has got it wrong once

and

Its not persistent so it will keep getting it wrong once



@ Cardinality Feedback

Create your statistics so Oracle does not need to do this

SELECT count(b.comments)

FROM events_large e, bookings_large b
WHERE e.org_id = 2264

AND e.event_no = b.event _no

AND e.comments = 'TEST

dbms_stats.create extended_stats
(‘TRAIN1'EVENTS_ LARGE''(ORG_ID,COMMENTS)");



.

Sery,

@ Cardinality Feedback

Set optimizer_dynamic_sampling so Oracle does not need
to do this

SELECT /*+ dynamic_sampling (4) */ count(b.comments)
FROM events_large e, bookings_large b

WHERE e.org_id = 2264

AND e.event _no = b.event_no

AND e.comments = "TEST



@ Cardinality Feedback

No use across multiple tables

SELECT count(b.comments)

FROM organisations o, events_large e,
bookings_large b

WHERE o.org_id = e.org_id

AND e.event no = b.event no

AND o.name = 'Australian Medical Systems'

AND e.comments = "TEST’



@ Cardinality Feedback

Use optimizer_scaling to correct multi table estimates

SELECT /*+ opt_estimate(JOIN,("E","O"),
SCALE _ROWS= 0.000001) */ count(b.comments)

FROM organisations o, events_large e,

bookings_large b
WHERE o.org _Iid = e.org_id
AND e.event no = b.event _no
AND o.name = 'Australian Medical Systems'
AND e.comments = "TEST"



Cardinality Feedback

Was it used?

B) trainz | 5] ora11

CEREY R &ved

35
3b| gselect sgl id,child mumber, use feedback stats
37| from vgsgl shared cursor

33 WHERE sgl_id = '324drfk23:Zn3]!

39

A
F .

[= Statement Output | [ Query Result
@ 5, ) Bk soL | Al Rows Fetched: 2in 0.007 seconds

B soLD B cHuD_numBeR |[§ USE_FEEDBACK_STATS
1 324dr9%932n37 0¥
2 324dr9%932n37 14
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@ Cardinality Feedback

Oracle asking Did | get it right?

Need stable data patterns

Can use where poor stats and no dynamic sampling
Designed to correct mistakes

Not for bind variables

Only once per plan

Not persistent



A Characteristic Problem

| haven't changed anything
Its really slow this morning

| did the same thing yesterday and it was fine

Actually its OK now

No Its not

Thank you so much you've fixed it (I haven’t done anything)
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5@ Bind Peeking + Adaptive Cursors

SELECT resource_code, count(*)
FROM bookings large
GROUP BY resource code;

RESOURCE_CODE [ counte

YR 4370039

COMF 437019

LiCH 49520

ER=h r4a524

FLPC 497015
iFL=

TAPT 243309
WICRZ 497011



Sery,

@ Bind Peeking

Look at the value of the bind variable when the statement is
parsed

Plan is based on that value

BEGIN :v3:=‘PC1"; END:;

SELECT COUNT(quantity) < |\DEX

FROM bookings_large for <1% of rows
WHERE resource code = :v3;

BEGIN :v3 := ‘BRLG" END:;

SELECT COUNT(quantity) _ SAME PLAN

FROM bookings_large =>STILL INDEX
WHERE resource code = :v3; for 34% of rows



Sery;
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5@ Bind Peeking + Adaptive Cursors

SELECT COUNT(l.quantity) FROM train.bookings_large |
WHERE resource code = vl

SELECT sqgl_id FROM v$sglarea
WHERE sqgl_text = 'SELECT COUNT(l.quantity)
FROM train.bookings_large | WHERE resource_code = :v1'

SaL_ID

A5jktgImzalgm
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@ Bind Peeking + Adaptive Cursors

BEGIN :v1:='PC1" END;
SELECT COUNT(l.quantity) FROM train.bookings_large |
WHERE resource code = :v1

SELECT sqgl_id, child_number, is_bind_sensitive, is_bind_aware
FROM v$sql
WHERE sqgl_id ='95jktg3mzaOgm’;

SEL_ID | CHILD_MUMEER | IS_EIIND_SENSITI"-IE| IS_EEIND_.-'J-.W.-'-‘-.HE|
S5kt amzalom 0y §

IS _BIND SENSITIVE - may need to change the plan

- set on first execution of the
statement

IS BIND AWARE - do need to change the plan



;&\Q Sery,-%

N (\}

f@ Bind Peeking + Adaptive Cursors

SELECT child_number, bind_set_hash_value, peeked, executions,
rows_processed, buffer_gets

FROM v$sgl _cs_statistics

WHERE sqgl_id ='95jktg3mza0Ogm'’
E746

cHLD_umeER |8 Bmo_seT_Has_vaLue B pesken B execumions B rows_processep |8 sUFFER_GETS
1 201062

1466228028 v

0



Parse 1 0.00 0.00 0 0

Execute 1 01 0.01 0 0
Fetch 2 0.12 0.43 119 6635
total 4 0.14 0.44 119 6635 0 1

Misses in library cache during parse: 1
Misses in library cache during execute: 1
Optimizer mode: ALL ROWS

Parsing user id: 82

1 SORT AGGREGATE (cr=6635 pr=119 pw=119 time=0 us)

48510 TABLE ACCESS BY INDEX ROWID BOOKINGS_LARGE (cr=6635 pr=119 pw=119 time=2870 us
cost=1977 size=316008 card=39501)

48510 INDEX RANGE SCAN BK RES2 (cr=104 pr=0 pw=0 time=527 us cost=90 size=0

card=39501) (object id 69870)

R e e i e g b i g g g g g A A 4 g AR A I A I S db db I I ab I S I b b b b b b b b b b b b b b b i i i i i i e i i S e dh G g A g dh dh A A A g A dh db S db I b b b ¢

Elapsed times include waiting on following events:

Event waited on Times Max. Wait Total Waited
———————————————————————————————————————— Waited -----——"--=- -————-——————-
SQL*Net message to client 2 0.00 0.00
SQL*Net message from client 2 0.00 0.00

R I e e i e i b i g g g A g g dh dh A A db  dh db I db db db I b db b I I b b b b b b b b b b b b b b b b i b i i b e i e S e dh A S A g dh dh A A dh dh I dh db dh db S b b b ¢
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@ Bind Peeking + Adaptive Cursors

£
o
o

BEGIN :v1:='BRLG'; END;
SELECT COUNT(l.quantity) FROM train.bookings_large |
WHERE resource code = :v1

SELECT sqgl_id, child_number, is_bind_sensitive, is_bind_aware
FROM v$sql
WHERE sql_id ='95jktg3mza0Ogm’;

sal o |@ cHo novesr [ s Bno_sensmive [ 15 BIND_swiare
A5kt amzalom 0y §
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f@ Bind Peeking + Adaptive Cursors

SELECT child_number, bind_set_hash_value, peeked, executions,
rows_processed, buffer_gets

FROM v$sgl _cs_statistics

WHERE sqgl_id ='95jktg3mza0Ogm'’
E746

cHLD_umeER |8 Bmo_seT_Has_vaLue B pesken B execumions B rows_processep |8 sUFFER_GETS
1 201062

1466228028 v

0



Parse 1 0.00 0.00 0 0

Execute 1 0.00 .00 0 0
Fetch 2 6.29 78.82 34335 39594
total 4 6.29 78.82 34335 39594 0 1

Misses in library cache during parse: O
Optimizer mode: ALL ROWS

Parsing user id: 82

Rows Row Source Operation
1 SORT AGGREGATE (cr=39594 pr=34335 pw=34335 time=0 us)

1991051 TABLE ACCESS BY INDEX ROWID BOOKINGS_LARGE (cr=39594 pr=34335 pw=34335 time=626800
us cost=1977 size=316008 card=39501)

1991051 INDEX RANGE SCAN BK RES2 (cr=4437 pr=4436 pw=4436 time=61616 us cost=90 size=0
card=39501) (object id 69870)

Elapsed times include waiting on following events:

Event waited on Times Max. Wait Total Waited
———————————————————————————————————————— Waited ---—-——-"-"--"~- -——-—--—————-
SQL*Net message to client 2 0.00 0.00
db file sequential read 34335 0.29 72.08
resmgr:cpu gquantum 30 0.10 1.29
SQL*Net message from client 2 0.00 0.00

R iR b b b b I b b b b b b b b b i b b A b b b b b b b b b b b b d 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 d b b b b b b b b b b b b b b g i o 4
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f@ Bind Peeking + Adaptive Cursors

BEGIN :v1:='BRLG'; END;
SELECT COUNT(l.quantity) FROM train.bookings_large |
WHERE resource code = :v1

SELECT sqgl_id, child_number, is_bind_sensitive, is_bind_aware
FROM v$sql
WHERE sql_id ='95jktg3mza0Ogm’;

soL_o |@ cHo_womeer | is_eno_sensmive ([ 1s_BD_aware

Q5jktgSmzalgm 0 M
Q5jktgsmzalgm 1% b
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@ Bind Peeking + Adaptive Cursors

SELECT child_number, bind_set_hash_value, peeked, executions,
rows_processed, buffer_gets

FROM v$sgl _cs_statistics
WHERE sqgl_id ='95jktg3mza0Ogm'’

CHILD_MUMEER

E BiMD_SET_HasH_WAaLLE

PEEKED

EXECUTIONS

ROWS_PROCESSED

EUFFER_GETS

1
0

2982103524 Y
1466228025

1
1

3932104
291062

J2346
G746



Parse 1 0.00 0.00 0 0

Execute 1 00 0.00 0 0
Fetch 2 1.23 21.71 35341 35346
total 4 1.23 21.72 35341 35346 0 1

Misses in library cache during parse: O
Misses in library cache during execute: 1
Optimizer mode: ALL ROWS

Parsing user id: 82

1 SORT AGGREGATE (cr=35346 pr=35341 pw=35341 time=0 us)

1991051 TABLE ACCESS FULL BOOKINGS_LARGE (cr=35346 pr=35341 pw=35341 time=414975 us
cost=9652 size=15700664 card=1962583)

Elapsed times include waiting on following events:

Event waited on Times Max. Wait Total Waited
———————————————————————————————————————— Waited ------"-"-= -————-——————-
SQL*Net message to client 2 0.00 0.00
direct path read 314 0.42 19.45
SQL*Net message from client 2 0.10 0.10

R I e e i e i b i g g g A g g dh dh A A db  dh db I db db db I b db b I I b b b b b b b b b b b b b b b b i b i i b e i e S e dh A S A g dh dh A A dh dh I dh db dh db S b b b ¢
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@ Bind Peeking + Adaptive Cursors in 11g

£
o
o

Statements with bind variables (+histograms) are bind sensitive

The first time you execute a statement with different selectivity it
uses the original plan

The second time it changes the plan and become bind aware

New values will use a plan for the appropriate selectivity range




Adaptive Cursors Views

\ V$SOL

B squio | cHip_numeeR ([ 1S_BIND_SENSITIVE |[§ 1S_BIND_AWARE

Tomrs&7hubufy oY M
Tomrs&7hubufy 1Y '
Tomrs&7hubufy 2 '
Thmrs&7hubufy 3Y '

\ V$SQL CS SELECTIVITY

§ soo |§ cHuonumeer ([ suesTR(PREDICATE,1,10) [§ RanGED [ Low | HicH

Tbmrss7hubufy 1=V1 00.008765 0.010712
Jomrs67hubufy 2=V1 00.004382 0.010712
Tbmrss7hubufy 3=V1 00.004382 0.096803



.Qg
S ®

Adaptive Cursors Views

\ V$SQL CS HISTOGRAM

]@ soLi0 |f cHwo_numeer || sucker o [ coun |

Fhmrsa Fhubufy i 1 1
Fhmrsa7hubufy a a ]
FbmrsaThubufy ] 2 1
FhmrsaThubufy 1 1 1
Fhmrsa Fhubufy 1 a a
Fbmrsa Fhubufy 1 2 ]
FhmrsaThubufy 2 1 ]
Fhmrsa Fhubufy 2 i 1
Fhmrsa7hubufy 2 2 ]
Fbmrsa Thubufy 3 1 1
FhmrsaThubufy 3 a 11
Fhmrsa Fhubufy 3 2 1

\ V$SQL CS STATISTICS

B s |§ cHio_numeer [ BinD_seT_HasH_vaLue ([ Pesxep ([ executions |§ Rows_ProcesseD ([ BUFFER _GETS

7omrss Fhubufy a 2982103524 Y 1 1991053 35333
FomrsaZhubufy 1 1466228023 Y 1 145519 7053
Tomrss Fhubufy 2 730827 Y 1 1 3
7bmrss Fhubufy 3 2421911073 M 1 299993 4754
7omrs&7hubufy 3 3254303217 Y 1 1450902 471
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PLSQL has soft parse avoidance

No default adaptive cursor functionality in a session

Implicit cursor
Explicit cursor
Native dynamic SQL

Default adaptive cursor functionality in a session

Session _cached cursors =0
Ref cursors

Once another session executes the statement it will adapt

| l




@ Adaptive Cursors Functionality

Adaptive Cursors 11.1.0.6
|

Bind variable with Equality and Histogram
Not for range conditions

Adaptive Cursors 11.1.0.7 and 11.2
|

Bind variable with Equality and Histogram
Range conditions

Does not support LIKE

[*+ BIND_AWARE */



So where are we now?

Our own code — works properly first time with hint
In SQL and PL/SQL

Software Packages — will still get it wrong once
and won’t use adaptive cursors for PL/SQL
at all within one session

unless we set session cached cursors =0
or ref cursors




File Edit \iew Favorites Tools Help
{\? &y [@Drade Enterprise Manager (5Y5) - Top Activity ]_‘ ﬁ o | Lég v @Eage - _{j} Tools - -
,  Maximum CPU I A
1.8 B Other
1.6 Queueing
1.4 B HNetwork
gy B Administrative
'E y B Configuration
E B Commit
v 0.8 B Application
E 0.6 B Concurrency
0.4 ] B SystemIfO
0.2 B UserIfO
o A _ad lm 1“ l“lll‘ ‘u‘l i “ilu 111 . | ' Scheduler
09:11AM 09:16AM 09:21AM 03:26AM 09:31AM 09:36AM 03:41AM 09:46AM 03:51AM 09:56AM 10:01AM 10:06AM B CPU+CPU Wait
Detail for Selected 5 Minute Interval
Start Time 7/08/2010 10:04:41 AM GMT+08:00 | Run ASH Repart |
Top SQL Top Sessions
Actmn5|5chedule SQL Tuning Advisor VI Go ) View |T|:|p Sessions V|
Select All | Select None Activity (%) |5&55iun ID |User Name |Pn}grﬂm |
Select Activity (%) |saL D |sQL Type | N 46.99 10 TRAINT  sqlplus.exe
I 3500 7bmrs67hubufy SELECT NN 964 8 SYS ORACLE.EXE (CKPT)
BN 3000 bmisG7hubufy SELECT W [ : SYS  |ORACLEEXE(GEND) | ™
0 m33 idij10u6q7d  seLect 602 68 SYSWMAN ~ OMS
O m1s7 6129566021 SELECT 482 = Y5 ORACLEEAE (LGAR)
361 21 DBSNME  OMS
] W1.67 cyzum8t19p208 SELECT - —
B 36 20 SYSMAM OMS
1 B167 5955d0xupd7ig SELECT B 36 5 svs ol
l167 fwcwrxs43pzd  SELECT : — —
g L6 S 1241 27 5YS ORACLE EXE (J000)
- Ehﬂzflﬂsrc:g?hr SELECT g 241 58 SYSMAN  OMS
] B1e7 bbsgjk84venmp SELECT Total Sample Count: 83

£
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%ﬂ * | g  htips:/(sage? sagecomputing. com.au: 5505/em console (database finstance fsqiDetail?event=c ¥ @ Certificate Error |E| |§| Live Search |E

File Edit View Favorites Tools Help

W [?Drade Enterprise Manager (5Y5) - S0L Details: 7hmrs. .. ] ‘ @ - @ v |:5i Page - @Tgnls <

SELECT COUNT(L.gquantity)
FROM trainl.bookings large 1
WHERE resource code = :vl

Details

Select the plan hash value to see the details below.  Plan Hash Value | 14574370689 % |  There are muftiple plans found for this S0L statement.
All

=
=

Statistics J Activity [ Plan ~ Plan Control  Tuning History gn79g3165
1457437069

Summary

Drag the shaded box to change the time period for the detail section below.
Maximum CPLU

2
1.8
1.6
1.4
E 1.2
2
o1
a
0.8
-
H 0.6
o
0.4 B db file scattered read
0.2 db file parallel read
0 l B db file sequential read
09:33AM 09:38AM 09:43AM 09:48AM 09:53AM 09:58AM 10:03AM 10:08AM 10:13AM 10:18AM 10:23AM 10:28AM B CPUUsed
Detail for Selected § Minute Interval
Start Time 7/08/2010 10:24:52 | Run AWR SGL Repart | | Run ASH Repart |
Activity (%) SID QC SID  User Program Service Plan Hash Value

e 10000 15 TRAIN1  sqglplus.exe  oraligr? sagecomputing.com.au 1457437069




> Oracle Enterprise Manager (SYS) - SQL Details: 7bmrs67hubufy - Windows Internet Explorer

S

(S A M £ | htips://sage7.sagecomputing.com.au: 5505/em /console [database instance fsglDetail?ey v ':{;{' Certificate Error || 4| K | |Live Search »

File Edit WYew Favorites Tools Help

w [@Drade Enterprise Manager (SYS) - SQL Details: 7bmrs. .. ]_‘ - - | Page - () Tooks -

Details

Select the plan hash value to see the details below.  Plan Hash Value | 1457437069 % | There are muttiple plans found for this SOL statement.

Statistics ~ Activity J Plan [ Plan Control ~ Tuning History — SQL Monitoring

Data Source Cursor Cache  Capture Time 7/08/2010 10:14:39 (UTC+08:00)  Parsing Schema TRAIN1 ~ Optimizer Mode ALL_ROWS

Additional Information
View & Graph O Table
=]

fgh 56.164 iﬂ 56,164 : sQL

RES’Z BO&I&I&%S AGEQEEATE S&%IE%EN

Jll

W omi4  -E|  BEAGM -
& =
B

1 saL
CORE aciflve  SBESEL

L+

Selection Details

Nothing Selected

&b Internet & 1000 -



Fle Edit Wiew Favorites Tools Help

W [@Drade Enterprise Manager (SY5) - SQL Details: 7bmrs. .., l ‘ @ - Bl @ ~ | Page - @' Tools ~
SQL Details: 7bmrs67hubufy
: View — . . .
Switch to SQL 1D | Go ) Daty | 1e@l Time: Manual Refresh v |{ Refresh J(_50L Worksheet | Schedule SOL Tuning Advisor ) (_SQL Repair Ad

Text '@

SELECT COUNT (l.quantity)
FROM trainl.bookings large 1
WHERE resource code = :vl

Details

Select the plan hash value to see the details below.  Plan Hash Value | 927983165 % |  There are multiple plans found for this SOL statement.

Statistics J Activity [ Plan  Plan Control ~ Tuning History ~ SGQL Monitoring

Summary

Drag the shaded box to change the time period for the detail section below.

5 Maximum CFU

1.8
1.6
1.4
1.2

1
0.8

Active Sessions

0.6

0.4
0.2
0 B direct path read

B CPU Used

0S:44AM 05:49AM 09:54AM 09:59AM 10:04AM 10:09AM 10:14AM 10:19AM 10:24AM 10:29AM 10:34AM 10:29AM



File Edit Wiew Favorites Tools Help

W [ﬁﬂrade Enterprise Manager {SYS) - SQL Details: 7bmrs. .. ] ‘ @ * B @ ~ |:rPage * i Tools
ORACLE Enterprise Manager 11¢ Setup Preferences Help g:u:l_g:c
Datahase Control Database |
Database Instance: orallgr2.sagecomputing.com.au = Top Aclivity = Logged in As SY&

SQL Details: 7bmrs67hubufy

Switch to SQL ID | |i Go EI::; |Rea| Time: Manual Refresh v|k Refresh | (_SQL Worksheet ) Schedule SOL Tuning Advisor ) SQL Repair A

Text Tol

SELECT COUNT(l.gquantity)
FROM trainl.bookings large 1
WHERE resource_code = :vl

Details

Select the plan hash value to see the details below.  Plan Hash Value | 927983165 |  There are multiple plans found for thiz SOL statement.

Statistics Activity J Plan [ Plan Contral Tuning History SQAL Monitaring

Data Source Cursor Cache Capture Time 7/08/2010 10:33:52 (UTC+08:00) Parsing Schema TRAIN1  Optimizer Mode ALL_ ROWS
Additional Information

View & Graph O Table
Overview

l. 1,949,084 1 SQIEI

T

BOI?AKRIg% > AG(% SE(-EATE S'I%\EIJEII:(EN'I

Operation: SORT AGGREGATE
Crder: 2

Selection Details Riws: 1

£ il

=

+
_
_|
w
w
w
w
w
_
4




File Edit \iew Favorites Tools Help
{\? &y [@Drade Enterprise Manager (5Y5) - Top Activity ]_‘ ﬁ o | Lég v @Eage - _{j} Tools - -
,  Maximum CPU I A
1.8 B Other
1.6 Queueing
1.4 B HNetwork
gy B Administrative
'E y B Configuration
E B Commit
v 0.8 B Application
E 0.6 B Concurrency
0.4 ] B SystemIfO
0.2 B UserIfO
o A _ad lm 1“ l“lll‘ ‘u‘l i “ilu 111 . | ' Scheduler
09:11AM 09:16AM 09:21AM 03:26AM 09:31AM 09:36AM 03:41AM 09:46AM 03:51AM 09:56AM 10:01AM 10:06AM B CPU+CPU Wait
Detail for Selected 5 Minute Interval
Start Time 7/08/2010 10:04:41 AM GMT+08:00 | Run ASH Repart |
Top SQL Top Sessions
Actmn5|5chedule SQL Tuning Advisor VI Go ) View |T|:|p Sessions V|
Select All | Select None Activity (%) |5&55iun ID |User Name |Pn}grﬂm |
Select Activity (%) |saL D |sQL Type | N 46.99 10 TRAINT  sqlplus.exe
I 3500 7bmrs67hubufy SELECT NN 964 8 SYS ORACLE.EXE (CKPT)
BN 3000 bmisG7hubufy SELECT W [ : SYS  |ORACLEEXE(GEND) | ™
0 m33 idij10u6q7d  seLect 602 68 SYSWMAN ~ OMS
O m1s7 6129566021 SELECT 482 = Y5 ORACLEEAE (LGAR)
361 21 DBSNME  OMS
] W1.67 cyzum8t19p208 SELECT - —
B 36 20 SYSMAM OMS
1 B167 5955d0xupd7ig SELECT B 36 5 svs ol
l167 fwcwrxs43pzd  SELECT : — —
g L6 S 1241 27 5YS ORACLE EXE (J000)
- Ehﬂzflﬂsrc:g?hr SELECT g 241 58 SYSMAN  OMS
] B1e7 bbsgjk84venmp SELECT Total Sample Count: 83

£



File Edit View Favorites Tools Help

{;' & [ @ Oracle Enterprise Manager (SY5) - Schedule SGL Tuni... ] ‘

@' B @*@Eﬂg&v; Todls -

W TTW OW OW I W mR e T ST TTTT ey T

Specify the following parameters to schedule a job to run the SQL Tuning Advisor.

* MName |SQL_TUNING_1281147038609 |

Description

# SOUL Tuning Set

SYS.TOP_SQL_ 1281147098500 ’*ﬁ?

SQL Tuning Set Description Automatically generated by Top SQL
SQL Statements Counts 2

P SQL Statements

Scope

Tatal Time Limit

30

(minutes)

Scope of Analysis O Limited

The analyziz iz done without SGL Profile recommendation and takes about 1 2econd per statement.

(®) Comprehensive

Schedule

Thiz analyziz includez SQL Profie recommendation, but may take a long time.

Time Limit per Statement {minutes}

Time Zone |UTC

® Immediately
O Later

Date | T/08/2010 |

(example; T/082010)

Time [10 |11 »[00 ¥|@AamOPM

| Cancel | | Submit )

| Cancel ) | Submit )




File Edit WView Favorites Tools Help

— L . »
i:? Elﬁi’ [@Drade Enterprise Manager (5Y5) - Recommendations ... ] ﬁ = D - - |_,L Page ~ {7 Tools ~
ORACLE Enterprise Manager 11¢ Setup Preferences Help Logout

Database Control Database

Database Instance: orallgrd.sagecomputing.com.au > Advisor Central = SCL Tuning Summary30L TUNING 1281147098608 =
SOL Tuning Details:SQL TUNING 1281147098609 > Logged in As SYS

Recommendations for SQL ID:7bmrs67hubufy

| Return |

Only one recommendation should be implemented.

SQL Text
SELECT COUNT(l.quantity) FROM train1.bookings large | WHERE resource code = vl

Select Recommendation
| Driginal Explain Flan tAnnotated) J

New  Compare
Benefit Other  Explain Explain

Select Type Findings Recommendations Rationale (%) Statistics Plan  Plans
&  Alternative Some alternative The Original Plan appears to have the best Creating a plan baseline
Plans execution plans for this performance, based on the elapsed time per  for the plan with the best
statement were found  execution. However, if you know that one elapsed time will prevent
by searching the alternative plan is better than the Original Plan, the Oracle optimizer from

system's realtime and you can create a SQL plan baseline for it. This  selecting a plan with
historical performance  will instruct the Oracle optimizer to pick it over  worse performance.
data. any other choices in the future.

| Retum |

Database | Setup | Preferences | Help | Logout

Copyright ® 1996, 2010, Oracle. All rightz rezerved.
Oracle, JO Edwards, PeopleSoft, and Retek are registered trademarks of Oracle Corporation and/or itz affiiates. Other names may be trademarks of their rezpective owners.

About Oracle Enterprise Manager




Fle Edit Wiew Favorites Tools Help

ﬂ? #ﬁ? [ @ Orade Enterprise Manager (5Y5) - Recommendations ...

Lég - I_} Page - r“_J- Tools -

G- 8

ORACLE Enterprise Manager 11g
Datahase Control

Setup Preferencez Help Logout
Database

Database Instance: orallgrd.sagecomputing.com.au = Advisor Central = SOL Tuning Summary:SGAL TUMING 1281148518078 =

SOL Tuning Details:SQL TUNING 1281148518078 >
Recommendations for SQL ID:7bmrs67hubufy

Only one recommendation should be implemented.

SQL Text

Logged in As SYS

SELECT COUNT{Lquantity) FROM train1.bookings large | WHERE resource code = 1

Select Recommendation
| Original Explain Plan (Annhotated) J

| Implement |

Select Type Recommendations

(®)  Alternative Some alternative Consider creating a SAL
Plans execution plans for this  plan baseline for the plan
statement were found by with the best average
searching the system's  elapsed time.
realtime and historical
performance data.

Findings

| Return |
Maybe you should buy an
Exadata box
Compare
Benefit Other  Explain Explain
Rationale (%) Statistics Plan  Plans
Execution statistics from the cursor cache
show an average elapsed time of 4.971s for - - —
the recommended plan, compared to 6.865
for the original plan. Creating a plan baseline
for the plan with the best elapsed time will
prevent the Oracle optimizer from selecting
a plan with worse performance.
| Returm |

Database | Setup | Preferences | Help | Logout




And then the
So Much Promise disappointment




Sery,
\(\g /OG

@ Bind Peeking + Adaptive Cursors Summary

Your code

Use the BIND_ AWARE hint (SQL and PL/SQL) for skewed data

Use ref cursors (if hints are not allowed)

Packages

PL/SQL — set session_cached_cursors = 0 (temporarily)

Minimise statement invalidations

Consider running the statement with minority and majority value on start up



Sery,
’\‘\g Co

@ Adaptive Cursors What we Really Need

Adaptive Cursors Persistence

Once a statement has been bind aware it knows next time
its parsed



Try to get rid of your hints

_optimizer_ignore_hints
|

Create additional statistics

Set _optimizer_ignore_hints to TRUE
Test the app

If it runs OK remove your hints



@ 68 New Hints

SELECT name, inverse, sqgl_feature, version
FROM v$sql_hint

WHERE version like '11%'

ORDER BY version desc, name

New Hints



hint.rtf

Much More Query Transformation

SELECT e.event_no, e.start_date, sum(cost) totcost
FROM  events large e, bookings _large b

WHERE e.event_no =Db.event_no

GROUP BY e.event_no, e.start_date

alter session set tracefile _identifier = Penny

File Edit wview Insert Format Help

D=EH & 4

3

guery Block Registcry:

SEL:1 0O=x0 (PARSER)
SELE548B58641 Ox0 (UNENOWN QUERY BLOCEK ORIGIMN SEL£1; SELS£1; LIST LIST 3)
SEL£54B5BE641 0Ox0 (UMNEMNOWM QUERY BLOCHE CRIGIN SEL:£1; SEL£1; LIST LIST 3)
SELETO6665FL Ox0 (UNENOWN QUERY BLOCE ORIGIN SEL£1; SEL£1; LIST 2)
SELS706665FA Ox0 (UNMEMNOWMN QUERY BLOCHE CRIGIN SEL:£1; SEL£1; LIST 2)
SELE38F5D858 Ox0 (QUERY BLOCEK TABLES CHOLNGED SEL£1)

SEL£137A03FC O0x0 (SPLIT/MERGE QUERY BLOCHKS SEL$32FS5DIS5E)

SELE7C398D44 0Ox0 (UNENCOWN QUERY BLOCK CRIGIN SEL:1; SEL£1; LIST 5) [FINAL)
SEL$TA931295 0x0 (PUSHED PREDICATE SELS7D2C682ZD; SELSTC398D44; "VW_GBC S"@E"SELSF4B6F43F™ 1)
SELE7C398D44 0Ox0 (UNENCOWN QUERY BLOCK CRIGIN SEL:1; SEL£1; LIST 5) [FINAL)

SEL:F486F43F 0Ox0 (QUERY BLOCK TABLES CHAMNGED SEL:1)
SEL$1DBADS00 O0x0 (QUERY BLOCEK TABLES CHAMGED 5ELSF436F&3F”
SELE6D7TRA4L3D Ox0 (SELIT/MERGE QUERY BLOCKS SEL$S1DEADSO00)
SEL:7D2C682D 0x0 (SPLIT/MERGE QUERY BLCOCHKS SEL$F486F43F) [FINAL]J
SEL£TAD31295 0Ox0 (PUSHED PREDICATE SELS7D2CE22D; SELSTC398D44; "VW_GEC S"EU"SELSF4EEF43F™ 1)

call (in—use=85904, alloc=114672), compile (in-use=364968, alloc=472468), execution(in-use=498372, alloc=499124) 5

< | >
IFor Help, press F1




. Oracle S0L Developer : train1_ora10

File Edit View MNavigate Run Versioning Tools Help

oda 90 $EH O0-O- &
] 11002 trains x |[B) éraini_oraio x | FHEVENTS LARGE x

PERY RE &R G oseconds

[Q traini_oral0
EISELECT e.ewvent nao, e.5tart date,sum(cost) totcost
FROM events_large e, bhookings large b
vhere e.event no = b.ewvent no

group by e.event ho, e.start_date

10G — JOIN before the GROUP BY

W

E@explain Plan x

A | 0seconds
COPERATIOM

OBJECT_MAME OPTIONS CARDIMNALLTY
=@ SELECT STATEMENT 843726
=@ HASH GROUP BY 843725

=- [ HASH 10IM 5777591

= (3% Access Predicates

P E.EVENT_MO=B.EVENT_NO

.[FH TaBLE Access EVENTS_LARGE

- TABLE ACCESS BOOKINGS_LARGE

=Dbms Qutput * (G

| Line 5 Column 1 | Insert | Modified | Windows: CR/LF Editi



§. Oracle SOL Developer : 11gr2_train1

File Edit View MNavigate Run Versioning Tools Help
G0 90 HEB Q-0 /&
[B) 21gr2_traint * | [5] #aint oraz0 * |[FIEVENTS LARGE X

FEBY @03 & %¢ G 006seonds

[Q 11ar?_trainl

1|[=ISELECT e.event no, e.start_date sum(cost] totcost
2| FROM events_large e, bookings_large b

3| where e.event_ho = b.event_no

4| group by e.ewvent_no, E.start_datel

5

&

11G — GROUP BY before the JOIN

W

[ query Result x |[}Query Result1 = |[} Query Result 2 x |[_} Query Result 3 * EExplain Plan x
A | 0.016 seconds

OPERATION CARDINALLTY
=@ SELECT STATEMENT 100322
= @ HASH GROUP BY 100322
=-Jpq HasH 1IN 100322
=t Access Predicates
L E.EVENT_MNO=ITEM_1
[ TaBLE AccESS
=B view
=@ HASH
B TABLE ACCESS

QBJIECT_MAME OPFTIONS

EVENTS_LARGE FULL
VW_GBC_5

GROUP BY
BOOKINGS_LARGE FULL

trainl_orald | Line 4 Column 34 | Insert | Modified | Windows: CR/LF Editi



O File Edit view Insert Format

DEed £& #

Help

=)y

S5QL Monitoring Report

SQL Text

select /*+ MONITOR */ count {comments)

Glokal Information

Status

Instance ID
Session

3QL ID

3QL Execution ID
Execution Started
First Refresh Time
Last Refresh Time
Duration
Module/Rction
Service

Program

Fetch Calls

Global Stats

from bkookings

DONE (ALL ROWS)

1

TRAINL (64:4812)
thxa9ninvtpdu
18777217

08/09/2010 15:52:43
08/09/2010 15:52:43
08/09/2010 15:52:43
.0001&33

5QL Developer/-
JY55U3ERS

5QL Developer

1

1
Fetch | Buffer |

| Elepsed | Other |
| Time{=) | Waits(=s) | Calls | Gets |
| 0.00 | 0.00 | 1] T

5QL Plan Monitoring Det

8ils (Plan Hash Value=21997&67)

| Id | Operation | Hame | BRows | Cost Time | Start | Execs | Rows | Retivity | Retivity Detail |
| | | | {Esztim} | Actiwe(s) | Actiwve | | {Actusl) | (%) | {# samples) |
| 0 | SELECT STATEMENT | | | 11 +0 | 1] 1] | |
[ 1] SORT AGGREGATE | | 1] 1] +0 | 1] 1] | |
|2 TLBLE ACCESS FULL | BOOKINGS | 22 | 3 1] +0 | 11 22 | | |

IFur Help, press F1




Upgrading

Check the differences in plans

\

£ rundiff.txt - Notepad |:||§|r>__(|
Ele Edit Format View Help

set serveroutput on
set define off

declare
result varchar2(1000);
BEGIN
result := dbms_xplan.diff_plan_outline(
sql_text => 'SELECT e.event_no, e.start_date FROM events_large e WHERE event_no
NOT IN
(SELECT event_no FROM bookings_large WHERE status = ' cost = 100)",
outlinel == 'OPTIMIZER_FEATURES_ENABLE(C''11.1
outline? == 'OPTIMIZER_FEATURES_ENABLE(C''10.1
g dbms_output.put_line('diff is '||result);
end;

URL :|
http://host.my.com:portnumber/orarep/plandiff/all?task_id=238&format=html&method=qbreg

select dbms_report.get_report(

"Jorarep/plandiff/all?task_id=238&format=text&method=gbreg’)
from dual;




= YU Uray

File Edit Wiew Insert Format Help

=l &L #4 3« Gy

DEMS REPORT.GET REPORT ('/ORAREP/PLANDIFF/RLL?TASK ID=238&FORMAT=TEXT&METHOD=(ERE

Task Information: Workload Information:
Task HName : TASE 238

Task Cwner : TEATHN1

Description : diff plan cutline

Eeport Details: 5QL Plan Comparison Query Block Diff

| Query Block | SQL Plan 1 | 5QL Plan Z2 | Diff |
| SELZSDATIOD3 | Yes | H& | SUBQUERY TUNMEST |
Plan Id : 9894

Plan Hash Value : 3319067774

Plan Id : 985

| Diff | Transformation | SQL Plan 1 | 5QL Plan 2 | Query block |
| * | . EBARSER | - | Yes | . SELE&2 |
| * | SUBQUERY UNMEST | Yes | HA | SELESDATIODS |
| Diff | Transformation | SQL Plan 1 | 5QL Plan 2 | Query block |
| * | . EBARSER | - | Yes | . 3ELS1 |
| « | SUBQUERY UNMEST | Yes | Ha | SELESDRTIODS |

|

| £

For Help, press F1




Results Cache

SGA
Results Cache

PL/SQL Function SQL Query
Results Cache Results Cache

Most recently uded result sets

Buffer Cache Library Cache

Most recently Most recently

data used
SQL/PL/SQL

populate invalidate




Query Results Cache

RESULT CACHE_MODE —— MANUAL —— /*+RESULT_CACHE*/

\

FORCE —— /*+ NO_RESULT_CACHE */

SELECT /*+ RESULT_CACHE */
count(b.comments)
FROM trainl.events large e, trainl.bookings large b
WHERE e.org_id = vl
AND e.event no = b.event no
AND e.comments = :v2;




PL/SQL Function Results Cache

CREATE OR REPLACE FUNCTION quantity booked
(p_resource_code in resources.code%TYPE,p_event_date in date)
RETURN NUMBER

RESULT_CACHE

IS
v_total_booked number :=0;
BEGIN
SELECT sum(b.quantity)
INTO v _total booked
FROM bookings b, events e
WHERE e.event_no = b.event_no
AND p_event_date between e.start_date and e.end_date
AND b.resource_code = p_resource_code;

RETURN (v_total_booked);
END;



Monitoring the Results Cache

SELECT * FROM v$result_cache_memory
SELECT * FROM v$result_cache_objects
SELECT * FROM v$result_cache_statistics
SELECT * FROM v$result_cache_dependency

RESULT CACHE_MAX_SIZE

RESULT CACHE_MAX_ RESULT

Explain Plan

QPERATION

opTions ([ oBJECT MaME

SELECT STATEMENT (rull) Chil)

REZULT CACHE il bzurnr2sindabrdyctzzyvgks =5
SORT AGGREGATE (rull)

MESTED LOOPS (il Chil)

TABLE ACCESS FULL BOOKIMGS_LARGE

IMDEX.

LIMIQLE SCAN BVTLG_PH



System statistics

Software version\ 1

CBO - Instability
CBO

access

path - Session parameters

decision

System parameters

SQL Profile -

Indexes Optimiser Statistics

DBA playing around



CBO - Instability

Solution 1
|

— Leave it all alone

Solution 2
|

— Store plan baseline
— Plans not used till accepted
— Manually accept or
— Allow Oracle to evolve plans



SQL Plan Management

Manual capture Auto capture of repeatable statements

DBMS_SPM.LOAD_PLANS_FROM_SQLSET OPTIMIZER_CAPTURE_SQL_PLAN_BASELINE = TRUE
DBMS_SPM.LOAD_PLANS_FROM_CURSOR_CACHE

N

Manual load/accept of new plan Baseline =
DBMS_SPM.LOAD_PLANS FROM_SQLSET |—:> (Stored and Accepted plans)
DBMS_SPM.LOAD_PLANS_FROM_CURSOR_CACHE

SQL Management Base

SQL Tuning Advisor identifies new Auto accept of new plan

plan — SQL*Profile accepted [_3 (it it performs better)

DBMS_SPM.EVOLVE_SQL_PLAN_BASELINE

New Plan

identified during[ > Stored not accepted
execution
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Customised Oracle Training Workshops and Consulting

Questions?

www.sagecomputing.com.au
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