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5@ 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)



@ Oracle Version <9

Shared Pool
SELECT COUNT(Iquantlty) ( SELECT COUNT(l.quantity)
FROM bOOkingS_SkeW | HOW mgnyl FROM bookings_skew_large |
WHERE resource code = :v1; rows do

WHERE re§[9urce_code =:vl;
—_ expect?
a ‘BRLG'’

—> FULL SCAN

A
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<Version 9 database 0 -

No bind peeking S




@ Oracle Version <9

Shared Pool
SELECT COUNT(Iquantlty) ( SELECT COUNT(l.quantity)
FROM bOOkingS_SkeW | HOW mgnyl FROM bookings_skew_large |
WHERE resource code = :v1; rows do

WHERE re§[9urce_code =:vl;
—_ expect?
a ‘BRLG'’

—> FULL SCAN
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No bind peeking S
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5’@ What is Bind Peeking?

Shared Pool
SELECT COUNT(l.quantity) (" [ sELecT counT(guantty) |
FROM bookings_skew | How many FROM bookings skew|
WHERE resource code =:v1: rows do 1 (o
— Ve ex o INDEXED
pect”
—>

2000000

1500000 ///
1000000
_ 500000 -
>=\/ersion 9 database 0 -

Bind peeking




g‘i“ o Histogram — Minority First
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
SINGLE TABLE ACCESS PATH
Column (#3): RESOURCE_CODE(VARCHAR?2)
AvgLen: 5.00 NDV: 9 Nulls: 0 Density: 9.0892e-008
Histogram: Freq #Bkts: 9 UncompBkts: 5966 EndPtVals: 9
Table: BOOKINGS_SKEW Alias: L

Card: Original: 5464800 Rounded: 43968 Computed: 43967.55 Non Adjusted: 43967.55

Access Path: TableScan RESO  COUNT(®)
Cost: 7693.35 Resp: 7693.35 Degree:0 | mmmm mmmmm o
Cost_i0: 7426.00 Cost_cpu: 1555877511 \C’SFN*; jgg;%é
Resp_io: 7426.00 Resp_cpu: 1555877511 LNCH 743576
Access Path: index (AllEgRange) BRSM 743583
Index: BK_RESSKEW EE;G 432323
resc_io: 2399.00 resc_cpu: 37397785 BRLG 1739277
iX_sel: 0.0080456 ix_sel with_filters: 0.0080456 TAP1 247864
Cost: 2405.43 Resp: 2405.43 Degree: 1 VCR2 495715

Best:: AccessPath: IndexRange Index: BK_RESSKEW
Cost: 2405.43 Degree: 1 Resp: 2405.43 Card: 43967.55 Bytes: O

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk
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g"“@ What is the CBO good at in 10g?

Data Condition Literal/Bind Var Histogram

Even Distribution Equality Literal N/A

Even Distribution Equality Bind N/A

Skewed Equality Literal NO

Skewed Equality Literal YES

Skewed Equality Bind NO

Skewed Equality Bind YES

Even Distribution Range Bind N/A
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Bind Peeking + Adaptive Cursors in 11g

Statements with bind variables (+histograms) are bind sensitive ‘

Th

Th

DEMO
Adaptive Cursors

vity it

I

re ‘

New values will use a plan for the appropriate selectivity range ‘
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5‘?@ Adaptive Cursors Views

V$SQL

7hmrsaFhubufy oY
TomrsaFhubufy iy
FomrsaFhubufy 2

SOL_ID CHILD _MUMBER. IS_BIMD_SEMNSITIVE IS_BIND _AVWARE
N
Y
Y
Y

ThmrsaFhubufy 3

V$SQL_CS_SELECTIVITY

soLiD  |B cHiD_numBER | SUBSTR(PREDICATE, 1,10) |[f Rance_D [ Low |§ HiGH

Tomrse7hubufy 1=v1 00.0087/5 0.010712
Tomrse7hubufy 2=Vl 00.004332 0.010712
Tomrss7hubufy 3=v1 00.004382  0.095808



S,

Adaptive Cursors Views

V$SQL_CS_HISTOGRAM

J soL_io  |f cHono_numeer [§ suckeT_o [ count
Fbmrss7hubufy
FohmrsaFhubuty
FhmrsaFhubuty
Fbhmrsa7hubufy
Tbmrss7hubufy
Fbmrss7hubufy
FohmrsaFhubuty
FhmrsaFhubuty
Fbhmrsa7hubufy
Tbmrss7hubufy
Fbmrss7hubufy
FohmrsaFhubuty

V$SQL_CS_STATISTICS

[y
e T = I = = T == T = R T S o= B )

L T B 0 B 0 B o B e L N == I = |
S T e N R R L I = IR T S R = B

sgL_io  |B cHoo_wumeer [[§ BmnD_seT_HasH_value [[§  peexeD |[f] executions |[ rows_processen | BUFFER_GETS

FormrssFhubufy u] 2982103524 Y 1 1991053 35333
FormrssFhubufy 1 1406228028 Y 1 145519 F058
FormrssFhubufy 2 FreT30927Y 1 1 3
Fbmrsa7hubufy 3 2421911073 M 1 299993 4754
Fbmrsa7hubufy 3 3254303217 Y 1 1490902 34471



=N
5’5@ PLSQL has soft parse avoidance

No default adaptive cursor functionality

Implicit cursor
Explicit cursor
Native dynamic SQL

Default adaptive cursor functionality

Ref cursor
Session _cached cursors =0



5‘?@ Adaptive Cursors Functionality

Adaptive Cursors 11.1.0.6

Blr\nl viarinhlA wwnth CArnialihhvs AanA LlictAnnram

. DEMO

Adaf

> BIND AWARE Hint

Does not support LIKE
[*+ BIND_AWARE */



So,
5‘?@ So where are we now?

Our own code — works properly first time with hint

In SQL and PL/SQL
|

Packages — will still get it wrong once
and won’t use adaptive cursors for PL/SQL
at all unless we set session cached cursors =0




File Edit View Favorites Tools Help
'i‘:-\f '11;? I@Drade Enterprise Manager (SY5) - Top Activity l I ‘& - Eﬂ c.ég - ﬁﬁage - .Q} Tools -
= Maximum CPU :
1.8 N Other
1.6 Duewaing
1.4 B HNetwork
£ 1.2 B Administrative
'% 1 B cConfiguration
E B Commit
o 0.8 B Application
E o-s Il Concurrency
0.4 l B SystemI/O
0.2 W UserI/O
o ad .lh.‘. ;ll 1“11“ ‘uhl i l.‘ [ T lll i A i Scheduler
09:11AM 09:16AM 09:21AM 09:26AM 09:31AM 09:36AM 09:41AM 05:46AM 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
Actign5|Schedule SAL Tuning Advisar V} Go ) WView |T|:|p Sessions V|
Select All | Select Mone Activity (%) |Sessinn ID |User Name |Prngram |
Select Activity (%)~ |saL b |saL Type | I 4699 70 TRAINA sqlplus.exe
I 35 00 7hbmrs67hubufy SELECT . 5.64 6 SYS ORACLE .EXE (CKPT)
I 30 00 7bmrs67hubufy SELECT . /.23 2 SYS ORACLE.EXE (GENO) =~ —
0 333 fdiri10ubg7d  SELECT B 6.02 68 SYSMAN — OMS
3.61 21 DESHMP  OMS
] Wm1.67 cyzum8t19p208 SELECT : 261 = SYoMAN  loMS
1 m1.67 5955d0xupB73g SELECT - o e
] W67 v 43pz9 SELECT W s &2 SYS OMS
: DAVCWIKSSIPZ
] W167 e 24 27 SYS ORACLE EXE (J000)
. 5h0z49srcqgThr
ShUzideru: Thr SELECT B 2.41 58 SYSMAN _loMS
[ Wm167 bbsgjk84venmp SELECT Total Sample Count: 83

£



%ﬂ - |g, https: /fsage 7. sagecomputing.com, au: 5505 /emfconsole /database finstance fsglDetail?event=c | @ Certificate Error | |E| |E| |_'.E Search | |E

File Edit Wiew Favorites Tools Help

'i:} ahr [gDrade Enterprise Manager (SYS) - SQL Details: 7bmrs... l l @ h @ = @ Page - '@ Tools -

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

Details

Select the plan hash value to see the details below. Plan Hash Yalue | 1457437069 There are multiple plans found for thiz SQL statement.
All

Statistics J Activity l Plan Plan Control Tuning HistDW92?983155 rin
1457437069

Summary

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

2
1.8
1.6
1.4
g 1.z
=)
i 1
o
w O-B
-
H 0.8
=1
0.2 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 10:284AM B CPU Used
Detail for Selected 5 Minute Interval
Start Time 7/08/2010 10:24:52 [ Run 2%R SGL Report | [ Run ASH Report |
Activity (%) SID QC 51D User Program Service Plan Hash Value

e 10000 19 TRAIMA sqglplus_exe oralilgr? sagecomputing com.au 1457437069




e —

~ Oracle Enterprise Manager (5YS) - SOL Details: 7bmrs67hubufy - Windows Internet Explorer

L

A < |E, https: /fsage7.sagecomputing. com.au: 5505/em/console /database finstance fsglDetail?ev Vl'@} Certificate Error | || % | e Search

Eile Edit View Favorites Tools Help

{.} Eﬂ? [ @ Oracle Enterprise Manager (5Y5) - SQL Details: 7omrs. .. [ l

- B

@ - @Eage - _@ Tools -

Details

Select the plan hash value to see the details below.

Plan Hash Value | 1457437069 + |

There are multiple plans found for this SCL statement.

Statistics Activity J Plan l Plan Control

Tuning History

S0 Monitoring

Data Source Cursor Cache
Additional Inforrmation

View (& Graph O Table
Overview

- _J BE 1G4 ;,-

T;*‘: b o i sat |
ng“‘ . - PR Y

) [EEENEn;

Selection Details
Nothing Selected

Capture Time 7/08/2010 10:14:39 (UTC+08:00)

Parsing Schema TRAIN1

Optimizer Mode ALL _ROWS

| .Y

BOOKINGS

LARGE —

56,164

m

AcSQBLare  sTEERR

=
1 SQL

ﬂ Internet



File Edit

View

Favorites Tools

Help

ﬁ 4* [ g Oracdle Enterprize Manager (5Y5) - SQL Details: Fbmrs... l l

@' - B @ - |:zF Page - '@Tgcls -

SQAL Details: 7Tbmrs67hubufy

SwitchtosQLID | |(so)

Text Tel

Wiew

| Real Time: Manual Refresh

=

~ | Refresh )| SGLWorksheet || Schedule SQL Tuning Advisor || SEL Repair Ad:

Data

SELECT COUNT (l.quantity)
FROM trainl.bookings large 1

WHERE resource code =

Details

vl

Select the plan hash value to see the details below.

Flan Hash Value

927983165

There are multiple plans found for this SQL =tatement.

Summanry

Statistics J Activity l Plan

Plan Control

Tuning History

SQL Monitoring

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

Active Sessions

[T = R = R
L T e I v T i

2

059:44AM 09:49AM 09:54AM 09:59AM 10:04AM 10:09AM 10:14AM 10:15AM 10:24AM 10:25AM 10:34AM 10:35AM

Maximum CPFU

l

l

l

1

B direct path read
B CPU Used



File Edit Wiew Favorites Tools Help

e ahe Igorade Enterprise Manager (S¥S) - SQL Details: 7bmrs. .. ] l 5 - B dh - |-k Page ~ (L} Tools
ORACLE Enterprise Manager 11g Setup Preferences Help L_nqn_u\t
Database Control Catabase |
Database Instance: orallar?. sagecomputing.com.au > Top Activity = Logged in As SYE

SAL Details: Tbmrs67hubufy

Switch to SQL ID | | _Go ) View | Real Time: Manual Refresh v |(_Refresh ) (_SQL Warksheet ) (_Schedule SQL Tuning Advisar ) (_SGL Repair A

Data
Text Tel

SELECT COUNT{l.guantity)
FROM trainl.bookings_large 1
WHERE resource_ code = :vl

Details

Select the plan hash value to see the details below. Plan Hash Value | 9279831645 V| There are multiple plans found for this SQL statement.

Statistics Activity J Plan I_ Plan Control Tuning History SQAL Monitoring

Data Source Cursor Cache Capture Time 70872010 10:33:52 (UTC+08:00) Parsing Schema TRAIN1 Optimizer Mode ALL_ROWS
Additional Information

View & Graph  Table
Owverview

l-] 1,049,084 ] sQL

e @9

MRS GE] mookings T soRT. L (SEERGR;
Selection Details |

I,

Opergtion: SORT AGGREGATE
Crder: 2

Selection Details Rowes: 1

L4 1111

) (RN




File Edit View Favorites Tools Help
'i‘:-\f '11;? I@Drade Enterprise Manager (SY5) - Top Activity l I ‘& - Eﬂ c.ég - ﬁﬁage - .Q} Tools -
= Maximum CPU :
1.8 N Other
1.6 Duewaing
1.4 B HNetwork
£ 1.2 B Administrative
'% 1 B cConfiguration
E B Commit
o 0.8 B Application
E o-s Il Concurrency
0.4 l B SystemI/O
0.2 W UserI/O
o ad .lh.‘. ;ll 1“11“ ‘uhl i l.‘ [ T lll i A i Scheduler
09:11AM 09:16AM 09:21AM 09:26AM 09:31AM 09:36AM 09:41AM 05:46AM 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
Actign5|Schedule SAL Tuning Advisar V} Go ) WView |T|:|p Sessions V|
Select All | Select Mone Activity (%) |Sessinn ID |User Name |Prngram |
Select Activity (%)~ |saL b |saL Type | I 4699 70 TRAINA sqlplus.exe
I 35 00 7hbmrs67hubufy SELECT . 5.64 6 SYS ORACLE .EXE (CKPT)
I 30 00 7bmrs67hubufy SELECT . /.23 2 SYS ORACLE.EXE (GENO) =~ —
0 333 fdiri10ubg7d  SELECT B 6.02 68 SYSMAN — OMS
3.61 21 DESHMP  OMS
] Wm1.67 cyzum8t19p208 SELECT : 261 = SYoMAN  loMS
1 m1.67 5955d0xupB73g SELECT - o e
] W67 v 43pz9 SELECT W s &2 SYS OMS
: DAVCWIKSSIPZ
] W167 e 24 27 SYS ORACLE EXE (J000)
. 5h0z49srcqgThr
ShUzideru: Thr SELECT B 2.41 58 SYSMAN _loMS
[ Wm167 bbsgjk84venmp SELECT Total Sample Count: 83

£



File Edit View Favorites Tools Help

w4 [@Drade Enterprise Manager (SYS) - Schedule SQL Tuni... ] l - B et - |-k Page ~ (L} Tools ~

— =

[ Cancel ) [ Submit )

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

* Name |SQL_TUNING_1281147098609 |

Description | |

* SQL Tuning Set |SYS TOP_SQL_1281147098500 | ,,,3?

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

= S0L Statements

Scope

Tatal Time Lirnit
(minutes)
Scope of Analysis ) Limited

The analysis iz done without SCL Profile recommendation and takes about 1 second per statement.

& Comprehensive

Thi= analyziz includes SCQL Profile recommendation, but may take a long time.

Time Limit per Statement [minutes}

Schedule
Time Zone | UTC v

@& Immediately
3 Later

Date |7/08/2010 |
(example: 7/08/2010)

Time [10 ~[11 ~[00 ¥| @ am O PMm

[ Cancel ) | Submit )




File Edit View Favorites Tools Help

f:? tﬁ? [@Drade Enterprise Manager (SY5) - Recommendations ... l l ﬁ = B Lég - j Page - f:_[- Toaols -

Setup Preferences Help Lngnpt

ORACLE Enterprise Manager 11 g
Datahase Control Database

Database Instance: oraliar? sagecomputing.com.au > Advisor Central = SQL Tuning Summary3SQL TUNING 1281147098609 =
Logged in As SYS

SCL Tuning Details:SAL TUNING 1281147098609 =
Recommendations for SQL ID:7bmrs67hubufy

| Return |
Only one recommendation should be implemented.
SQAL Text
SELECT COUMTIl.quantity} FROM traini.bookings_large | WHERE resource_code = vl
Select Recommendation
| Original Explain Plan iAnnotated) J
MNew 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 real-time and you can create a SAL plan baseline for it. This  selecting a plan with
historical performance  will instruct the Oracle optimizer to pick it over  warse performance.
data. any other choices in the future.
| Return |

Database | Setup | Preferences | Help | Logout

Copyright & 1598, 2010, Oracle. All rights regerved.
COracle, JO Edwards, PeopleSoft, and Retek are registered trademarks of Oracle Corperation and/or itz affiliates. Other names may be trademarks of their respective owners.

About Oracle Enterprise Manager




File Edit Wiew Favorites Tools Help

'i:? ke [ E Orade Enterprise Manager (5Y5) - Recommendations ... ] l

:.ég - d’ Page - f:_j- Tools -

G- 8

ORACLE Enterprise Manager 11g
Database Control

Help Logout

Database

Setup Preferences

Database Instance: orallagr2.sagecomputing.com.au = Advisor Central > SQL Tuning Summary:SGL TUMNIMNG 1281148518078 =

SQL Tuning Details:SQL TUMING 1281148518078 =
Recommendations for SQL ID:7bmrs67hubufy

Only one recommendation should be implemented.

SQL Text

Logged in As SYS

SELECT COUNT(l. quantity) FROM trainl.bookings _large | WIHERE resource _code = vl

Select Recommendation
| Qriginal Explain Plan (Annotated) J

[ Implement )

Select Type Findings Recommendations

®  Alternative Some alternative Consider creating a SQAL
Plans execution plans for this  plan baseline for the plan
staternent were found by with the best average
searching the system’s elapsed time.
real-time and historical
performance data.

Maybe you should buy an
Exadata box _ Compare
in Explain
Rationale (%) Statistics Plan Plans
Execution statistics from the cursor cache cy cer
show an average elapsed time of 4 9715 for ——
the recommended plan, compared to 6.86s
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.
[ Return |

Database | Setup | Preferences | Help | Logout




SEE
5‘?@ 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

?manually hack an outline/profile



e
5‘?@ Adaptive Cursors What we Really Need

Adaptive Cursors Persistence

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

?SQL *Profile to indicate bind aware



o
5‘?@ 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

DEMO




@ 58 New Hints

SELECT name, inverse, sql feature, version
FROM v$sqgl_hint

WHERE version like '11%'

ORDER BY version desc, name

New Hints




5‘%@' New Hints

IGNORE_ROW_ON_DUPKEY _INDEX
This has nothing to do with optimisation | just like it

DEMO



File Edit View Insert Format

D= S #

Help

5QL Monitoring Beport

select [f*+ MONITCR */ count (comments)

Global Information

Status =
Instance ID =
Session

SQL ID

SQL. Execution ID
Execution Started :
First Refresh Time B
Last Refresh Time :

from bookings

DONE (ALL ROWS)

1

TRAINL (64:612)
ghxe9ninyvtpdu
16777217
08/09/2010 15:52:43
08/09/2010 15:52:43
08/09/2010 15:52:43

Duration L000169s
Module/hction SQL Developer/—
Service SYS£USERS
Frogram - SQL Developer
Fetch Calls : 1
Global Stats
|
1
| Elapsed | Other | Fetch | Buffer |
| Time({s) | Waita{s) | Calls | Gets |
| a.00 | d.00 | 11 7o

SQL Plan Monitoring Details

{Plan Hash Value=21997a6

| Id | Operation | Hame I Rows | Cost Time | Startc | Execs | Bows | ABcoctiwvity | Activicy Detail |
| | | | {(Estim) | Beotcive (3) | RActiwve | | {Retual) | (%) | {# samples) |
| 0 | SELECT STATEMENT | | | X 1 +0 | 11 X 1 | |
| 1 | S0RT AGGREGATE | | | 1 | +0 | 11 - | |
| 2 | TABLE RCCESS FULL | BOOKINGS | 22 | 3 i +0 | 11 22 | | |

IFDF Help, press F1

from dual;




N .
5@ 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 =b.event_no

GROUP BY e.event_no, e.start_date

alter session set tracefile_identifier = Penny
alter session set events '10053 trace name context forever'

explain plan for

SELECT e.event no, e.start_date, sum(cost) totcost
FROM  events large e, bookings_large b
WHERE e.event no = b.event_no

GROUP BY e.event_no, e.start_date;

alter session set events '10053 trace name context off'




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 = b.event_no

GROUP BY e.event_no, e.start_date

Eile

Edit

D= SE #4

View Insert Format Help

|

uery Block Registry:

SEL£1 O=x0 (PARSER)
SELE54B5E641 Ox0 (UNENOWN QUERY BLOCE ORIGIN SEL£1; SEL£1; LIST LIST 3)
SEL:$54B5B641 0Ox0 (UMEMNOWMN QUERY BLOCHE CRIGIN SEL£1; SEL$£1; LIST LIST 3)
SELETO6665FL Ox0 (UNENOWHN QUERY BLOCE ORIGIN SEL£1; SEL£1; LIST 2)
SELSTO06665FA O0x0 (UNEMNOWN QUERY BLOCHE CRIGIN SEL£1; SEL£1; LIST 2)
SELE3SFS5DS5E Ox0 (QUERY BLOCE TABLES CHLNGED SEL£1)

SEL£137TA03FC O0=x0 (SPLIT/MERGE QUERY BLOCKS SELS38FS5D2S5E)

SEL:7C398D44 0Ox0 (UNENCOWN QUERY BLOCEK CORIGIMN SEL:£1; SEL£1; LIST 5) [FINAL]
SELETAS31295 O0x0 (PUSHED PREDICATE SEL$7D2C682D; SELSTC398D44; "VW_GBC S"E"SELSF486F43F"™ 1)
SEL:7C398D44 0Ox0 (UNENCOWN QUERY BLOCEK CORIGIMN SEL:£1; SEL£1; LIST 5) [FINAL]

SEL:F486F43F 0Ox0 (QUERY BLOCEKE TABLES CHANGED SEL:1)
SELSI1DBADS00 O=x0 (QUERY BLOCHK TABLES CHAMNGED 5E]’_SF&-36F&3F:I|
SEL:6D7L4L3ID Ox0 (SPLIT/MERGE QUERY BLOCKS SELS1DEADS0O0)
SELS7D2C682D O0=x0 (SPLIT/MERGE QUERY BLOCKS SELSF486F43F) [FINAL]J
SELETAR931295 Ox0 (PUSHED PREDICATE SELS$7D2C6S82ZD; SEL$TC3928D44; "VW_GBC_ _S"E"SELSF486F43F™ 1)

call (in—use=85904, alloc=114672), compile (in—use=364968, alloc=472468), execution(in-—use=498372, alloc=499124) =
< | E
IFor Help, press F1




¥, Oracle SOL Developer : traini_oral0

EBX
File Edit View Navigate Run Versioning Tools Help

Geonag 90 $En 0-© - & fien
B8] z2gr2 &ranz = [baiu_mja XlﬁE‘u‘EN‘I"S_LnRGE x

b%hﬁl@&l%&é@mm

= SELECT e. event_no, e.s3tart_date,sum{cost]
FROM events_large e, bookings_large b
where e.event no = b.event no

group by e.event no,

|2 train1_oraio
Cotcost

e.start_date

| 10G — JOIN before the GROUP BY

T

i, N

EE}q:blain Plan x
@ | 0seconds
OPERATIOM

OBIECT_MAME
= SELECT STATEMEMNT
= HASH
=P HASH 101M

=I5 Access Predicates

A E.EVENT_MO=B.EVEMT_MNO
BB TaBLE accEss EVEMTS_LARGE

.- [BH TABLE ACCESS BOOKINGS_LARGE

CPTICNS

GROUP BY

| Line 5 Column 1 | Insert | Modified | Windows: CR/AF Editing,



B ora10_penny3.Ist - Notepad IZHEHZI

File Edit Format View Help

———————————————————————————————————————— waited -- - ————-—— ———————————— ~
SOL*Met message to client 1 0. 00 O.00
SQL*MNet message from client 1 0. 00 O.00

Ll e R L i e o L e e e e e L e e e e e L e o

SELECT e.ewvent_no, e.start_date,sum{cost) totcost
F ROM events_large e, bookings_Tlarge

where e.event_no = b.event_no

group by e.event_no, e.start_date

call count cpu elapsed disk qu e ry current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0. 00 0. 00 O 8]
Fetch 6668 18-43 22 .06 28499 36330 0 100001
total 6670 22_06 28499 36330 0 100001

Misses 1in library cache during parse: 1 —
Optimizer mode: ALL_ROWS
Parsing user -id: 87

ROwWSs Row Source Operation

100001 HASH GROUP BY (cr=36330 pr=2&8499 pw=0 time= 2168164? us )
5767168 HASH JOIN Ccr=36330 pr=28499 pw=0 time=11813763 us)

100322 TABLE ACCESS FULL EVENTS_LARGE (cr=976 pr=0 pw=0 time=119 us)
5767168 TABLE ACCESS FULL BOOKINGS_LARGE (cr=35354 pr=28499 pw=0 time=5812854
us

Elapsed times include waiting on following events:

Event waited on Times Max. Wait Total waited
———————————————————————————————————————— waited ————————— ——————— e ———
SQL*Net message to client [s1a1eT] D-UD 0.00
db file scattered read 2416 0.04 3.69
db file sequential read 113 0.02 0_12

|4



¥. Oracle 50L Developer : 11gr?_train1 |Z||§”z|
File Edit View HMawvigate Run Versioning Tools Help
Feoeda 9 EH Q-0 - &

Fﬂ
(3] 22gr2_trainz = [ 8] traini_orazo = |EHEVENTS_LARGE x

b%ha|@a |%é@l0.01&5‘.&mﬂdﬂ
EISELECT e.event_no,
FROM

&

e.s3tart_date ,sumicost]
events_large e, bookings_large b

where e.event _no = b.event no

group by e.ewvent no, e. st,al:t,_dat,el

[ 110r2_train1 ~|
Cotcost

‘ 11G — GROUP BY before the JOIN

i,

[ Query Result = |[,:5-l'.2|.4|er3-I Result 1 = |[> Query Result 2 x |L} Query Result 3 x EEK'PIE"'I Plan x
& | 0.016 seconds

QOFERATIOMN

OBJECT_MAME OPTIONS
=l SELECT STATEMEMT
=@ HASH
=P HASH 101N
(' Access Predicates
: E.EVEMT_MO=ITEM_1
B8 TaBLE AccEsS

GROUP BY

EVEMTS_LARGE
VW _GBC_5

GROUP BY
E TAELE ACCESS BOOKIMNGS_LARGE FLULL

FULL

[=2Dbms Output =
trainl_oralld

| Line 4 Column 34 | Insert | Modified| Windows: CR/AF Editing,



B oraiigr?2_penny2.lst - Notepad |___“E|E]
File Edit Format Wiew Help

¥ ¥ A A% o o o o ok O e o% o o A o o o o o o ol o o o o o O o o Al O o o A O o o Al o o o A o o o A o o O o O ol O o o o o O o o o o o o o o o o o o o o o ol o o o o o o
SELECT e.event_no, e.start_date,sumcost) totcost

F ROM events_large e, bookings_Tlarge b

where e.event_no = b.event_no

group by e.event_no, e.start_date

call count Cpu elapsed disk Ul &y current rows
Parse 1 0_.01 0.00 ] O O 0
Execute 1 0.00 0.00 O 0
Fetch 6668 4_03 6_26 35213 36203 8] 100000
total 66, 0 41 _ 04 6._27 3521 3% 36203 0 100000

Misses 1in library cache during parse: 1
Optimizer mode: ALL_ROWS
Parsing user -id: 92

Rows Row Source Operation

100000 HASH GROUP BY (cr=36203 pr=35213 pw=0 time=66708 us cost=19036
size=3109982 card=100322) =

100000 HASH JOIMN Ccr=36203 pr=35213 pw=0 time=301403 us cost=18176
size=3109982 card=100322)

100322 TABLE ACCESS FULL EVENTS_LARGE (cr=979 pr=0 pw=0 time=108254 us
cost=273 size=1304186 card=100322)

100000 WIEW VIW_GBC_ 5 (cr=35224 pr=35213 pw=0 time=128003 us cost=17637
size=1814256 card=100792)

100000 HASH GROUP BY (cr=35224 pr=35213 pw=0 time=57288 us cost=17637
size=806336 card=100792)

5767168 TABLE ACCESS FULL BOOKIMGS_LARGE (cr=35224 pr=35213 pw=0

Time=637118 us cost=9836 size=406137344 card=5767168D

Elapsed times include waiting on following events:

Event waited on Times Max. Wait Total waited
———————————————————————————————————————— waited —_————————— —_———————————
SQL¥Met message to client 6668 0. 00 0.0
direct path read 206 0.06 Z2.05
asynch descriptor resize 4 0.00 0O.00
SQL¥Met message from client 6668 15.08 45 .14



File Edit Fermat Wew Help

Registered gb: SEL$1 O0x2ab656ac0 (CoPy SEL$1)

signature(): NULL
¥ ¥ A O ¥ A% O O o O o O o O O O ok Y Ot ok O O Ot o O O O O O O O O o o ot A o

Cost-Based Group-By/Distinct Placement

¥ Y o o o o o o o Y o o o Y o o ok o o O o ot o o o o o o o o O o o o O o o W Y o

GBP/DP: Checking validity of GBP/DP for query block sSeL$1 (#1)D

GBEP: Checking wvalidity of group-by placement for query block SEL$1 (#1)

GBP: Using search type: exhaustive

GEP: Considering group-by placement on query block seEL$1 (#1)
GBP: Starting tdteration 1, state space = (1,2) : (0,0)

GBP: Original query

SELECT "E"."EVENT_NO" "EVENT_NO","E"_"START_DATE™ "“START_DATE",SUM("B"."COST") "TOTCOST" FROM "TRAIN1"."EVENTS_LARGE™
"ET, "TRAINL" . "BOOKINGS_LARGE™ "B"” WHERE "E"."EVENT_NO"="B"."EVENT_NO" GROUP BY "E"."EVENT_NO", 6 "E"."START_DATE"

FPD: Considering simple filter push in query block seL$%$1 (#1)

"EY.VEVENT_NO"="B" . "EVENT_NO"

try to generate transitive predicate from check constraints for query block seL$1 (#1)

Finally: "E"_."EVENT_NO"="B"."EVENT_NO"

GBP: Costing transformed query.

CBQT: Looking for cost annotations for query block SEL%1, key = SEL$1_00000000_0
CBQT: Could not find stored cost annotations.

kkogbc: optimizing query block seL$1 (#1)

ca11tﬁn—use=4440, alloc=16360), compile(in-use=141756, alloc=158708), execution{(in-use=176260, alloc=179748)
kkogbc-subheap (create addr=0x0E42EF5C)

o Y o ¥ v Y o Y o O o Y ol O i Y

QUERY BLOCK TEXT
¥ ¥ ¥ e o ¥ F e o o o v v e e o

Mot awvailable.

signature (optimizer): gb_name=sEL%1l nbfros=2 ft1g=0
fro(0): fl1g=0 obijn=74856 hint_alias="B"@"seL$1"
fro(l): f1g=0 objn=74848 hint_alias="E"@"sSELS$1"

Us i ng NOWORKLOAD Stats

CPUSPEEDNW: 1684 millions instructions/sec (default His 100)
IOTFRSPEED: 4096 byte=s per millisecond (default is 4096)
IOSEEKTIM: 10 milliseconds (default His 10)

MBRC: -1 blocks (default is 8)

A e A d e A A O O ol o o O ol O o O o O ol o ol O ol i o O o O O o o o O G e o



File Edit Format Wiew Help

Wd ok o kA b o kak o
Not awvailable.

signature (optimizer): gb_name=SEL $7C398D44 nbfros 2 T1g=0
fro(0): f1g=0 objn=74848 hint_alias="E"@"seL%$1"
fro(l): flg=1 objn=0 hint_alias="vw_GBC_5"@"SEL $F486F43F"

Us i ng NOWORKLOAD Stats

CPUSPEEDNW: 1684 millions instructions/sec (default +is 100)
IOTFRSPEED: 4096 bytes per millisecond (default is 4096)]|
TOSEEKTIM: 10 milliseconds (default is 10)

MBRC: -1 blocks (default is 8)

W ¥ W Y o O Al o o o ol o ol O ol o ol o o Y ol Tl Y o ol O o Yl e R e o o

BASE STATISTICAL INFORMATION
WA TR AT R A A A Akl
Table Stats::
Table: EVENTS_LARGE Alias: E
#Rows: 100322 #Blks: 1000 AvgRowLen: 64 .00
Index Stats::
Index: EWVTLG_PK Col#:

o ¥ ¥ Y o ¥ Y Y o O i Y i Y o v Y Y o ot e Y o

Table sStats::
Table: VW_GBC_5 Alias: VW_GBC_5 NO STATISTICS
Column (#1): ITEM_1(

Access path analysis for WVW_GBC_5

Access path analysis for EVENTS_LARGE
¥ % Ok 3% ¥ 3% O 3 3 3% o O 3k 3% o O 3k 3% o O ok 3 o O o O o O O Ol b S Y al  k  ak ok
SINGLE TABLE ACCESS PATH
Single Table Card1na11ty Est1mation for EVENTS_LARGE [E]
Table: EVENTS_LARGE
Card: Original: 100322 000000 Rounded: 100322 Computed:
Access Path: Tablescan
Cost: 273.49 Resp: 273.49 Degree: 0
Cost_io: 272.00 Cost_cpu: 30195500
Resp_io: 272.00 Resp_cpu: 30195500
Best:: AccessPath: TableScan

Grouping column cardinality [ EWVENT_NO] 100322

Grouping column cardinality [START_DATE] 12
¥ Y o ¥ v Y o Y o O o Y ol Y o o ol o o o ol o o o ol e o o Y e i o Y ol i o o e

OPTIMIZER STATISTICS AND COMPUTATIONS

1
LvLs: 1 #LB: 188 #pk: 100322 LB/K: 1.00 DB/K: 1.00 CLUF: 956.00

AvgLen: 5 NDV: 100792 Nulls: 0 Density: 0.000010 Min: 201 Max: 100200

100322.00

Cost: 273.49 Degree: 1 Resp: 273.49 cCard: 100322.00 Bytes: 0

MNon Adjusted:

100322.00



File Edit Fermat Wew Help

fix 8355120
fix 7176746
fix 8442891
fix 8373261
fix 7679164
fix 7670533
fix 8408665
fix 8491399
fix 8348392
fix 8348585
fix 8503056
fix 8335178
fix 8515269
fix 824701/
fix 7325597
fix 8531490
fix 163600
fix 8589278
fix 8557992
fix /7556098
fix 8580883
fix 5892599
fix 8609714
fix 8514561
fix 8619631

enabled
enabled
enabled
enabled
enabled
enabled
enabled
enabled
enabled
enabled
enabled
enabled
enabled
enabled
enabled
enabled
enabled
disabled
enabled
enabled
enabled
disabled
enabled
enabled
disabled

Query Block Registry:
SEL$]1 0Ox0 (PARSER)

SEL$54B5B641 Ox0 (UNKNOWN QUERY BLOCK ORIGIN SEL%1; SEL%1; LIST LIST 3)
SEL$54B5B641 Ox0 (UNKNOWN QUERY BLOCK ORIGIN SEL$1; SELS$1; LIST LIST 3)
SEL$706665FA Ox0 (UNKNOWN QUERY BLOCK ORIGIN SEL$1; SeEL$1; LIST 2)
SEL$706665FA Ox0 (UNKNOWN QUERY BLOCK ORIGIN SEL%$1; SEL$1; LIST 2)
SEL$38F5D95B Ox0 (QUERY BLOCK TABLES CHANGED SELS$1)

SEL$137A03FC Ox0 (SPLIT/MERGE QUERY BLOCKS SEL$38F5D95E)
SEL$7C398D44 Ox0 (UNKNOWN QUERY BLOCK ORIGIN SEL$1; SEL$1; LIST 5) [FINAL]

SEL$7A931295 Ox0 (PUSHED PREDICATE SEL$7D2C682D; SEL$7C398D44; "VW_GBC_5"@"SEL$F486F43F" 1)
SEL$7C398D44 Ox0 (UNKNOWN QUERY BLOCK ORIGIMN SEL%1; SEL$1; LIST 5) [FINAL]

SEL$F486F43F Ox0 (QUERY BLOCK TABLES CHANGED SEL$1)
SEL$1DBADS00 Ox0 (QUERY BLOCK TABLES CHANGED SEL $F486F43F)
SEL$6D7A4A3D O0x0 (SPLIT/MERGE QUERY BLOCKS SEL$1DBADS00)
SEL$7D2C682D Ox0 (SPLIT/MERGE QUERY BLOCKS SELS$F486F43F) [FINAL]
SEL%7A931295 Ox0 (PUSHED PREDICATE SEL$7D2C682D; SEL$7C398D44; "VW_GBC_S5"@"SEL$F486F43F" 1D

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

End of Optimizer State Dump
Dumping Hints

alloc=499124)
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SELECT e.event_no, e.start_date,sum(cost) totcost
FROM events_large e, bookings_large

where e.ewvent_no = b.event_no

group by e.event_no, e.start_date

————— Explain Plan Dump —---——-

————— Plan Table —————

| Id | Operation | Name | Rows | Bytes | Cost | Time
_______________________________________________ B SR e I R e I e PR s P S S P
| O | SELECT STATEMENT | | | I 19K |

| 1 | HASH GROUP BY | | 98K | 3037k | 19K | 00:04:49
| 2 | HASH JOIN | | 98k | 3037k | 18k | 00:04:39
| 3 | TABLE ACCESS FULL | EVENTS_LARGE | 98K | 1274K | 23 | 00:00:04
| 4 | VIEW | vw_GBC_5 | 98K | 1772K | 17K | 00:04:32
1 5 | HASH GROUP BY | | 98K | 77K | 17K | 00:04:32
1 & | TABLE ACCESS FULL | BOOKIMNGS_LARGE| 5632K | 44m | 9836 | 00:02:59
_______________________________________________ oSS T R ol S S e R I T R R

2 - access("E"."EVENT_NO"="ITEM_1")

Content of other_xml column

db_wversion H
parse_schema : TRAINIL
plan_hash : 1200697483
plan_hash_2 : 3556861701
Outline Data:
ST
BEGIN_OUTLINE_DATA
IGNORE_OPTIM_EMBEDDED_HINTS
OPTIMIZER_FEATURES_ENABLE(C"11.2.0.1")
DBE_VERSION(C'11.2.0.1")
OPT_PARAM ("optimizer_index_cost_adji" 20)
ALL_ROWS
OUTLINE_LEAF{(@"SEL%7D2C682D")
OUTLINE_LEAF(@"SEL$7C398D44™)
PLACE_GROUP_BY (@"SEL$1" ¢ "B"@"SEL$1" D> 52
OUTLINE (@"SELS$F486F43F")
OUTLINE (@"SELS$1™)
FULL (@"sSEL$7C398D44"” "E"@"SEL$1™)
NO_ACCESS(@"SEL$7C398D44" "wvw_GBC_5"@"SELS$F486F43F™)
LEADING(@"SEL $7C398Dp44" "E"@"SEL$1" "VW_GBC_5"@"SEL$F486F43F™)
USE_HASH{@"SEL$7C398D44" "VW_GBC_5"@"SEL$F486F43F")
USE_HASH_AGGREGATION(@"SEL$7C398D44")
FULL (@"SEL$/D2C682D" "B @"SEL$1")
USE_HASH_AGGREGATION(@"SEL$7D2C682D")
END_OUTLINE_DATA
*/



¥, Oracle SQL Developer : train1_ora10

=i=1[E3
File Edit View MNavigate Run Versioning To
smaa 9we xam o o 106G — NOT IN (PROMISE_NO NULLABLE)
B (6] 1202 tran: = [[B] et orszo * —
|ﬁﬂb@ﬁﬁl@ﬁl'ﬁ@é@lum ] traini_oralo -
~[=T ~0
| 21| SELECT count (%)
ZZ FROM election promises p
23 WHERE p.promise_no HOT IH
24 ESELECT promise_no
Z5 FROM fulfilled promises B
z26 WHERE status = '¥! |_J
27 WD  cost <10000007%
Z6 e
| - e, W :
| [ Statement Cutput * _EEmlaLnPian =
f | 0 seconds
OPERATION OBJIECT_MAME OPTIONS cosT | CARDINALTTY
=@ SELECT STATEMEMT 20542633 1
=3 sorRT AGGREGATE 1
£l @ FILTER
= =3 ¥ Filter Predicates
i L. NOTEXISTS (SELECT /*+ =/ 0 FROM FULFILLED PROMISES FULFILL
8 NDEX ELPR_FK FAST FULL SCAN 53 116035
=-[f TaBLE ACCESS FULFILLED PROMISES FULL 2142 1188703
=3 ¥ Filter Predicates

COST=1000000
LMMVL{PROMISE_MO<>:B1)

c (5lsqL History x|

| Line 27 Column 23 | Insert

| Modified | Windows: CR/LF El:lil:in%‘;



¥, Oracle S5QL Developer : train1_ora10

File Edit View Nawvigate Ruon Versioning TC
SFeae 9 @m0 - 0O-

B (5] 11002 trainz x [[B] traini_oraze *
"‘i': CERE R ERed

10G — KILLED AFTER 1 hr

-~
| 21| SELECT count (+)

22| FROM election promises p

23 WHERE p.promise_no HOT IH

24 [(SELECT promise_no

Z5 FROM fulfilled promises B
| 26 THERE status = 'Y'

27 AHD cost <1000000)

25 e

e, W -

[ statement Output = |L@Explain Flan = ;biQuery... x

T AEmE | Query Result | &

¢ (GlsoL History = |

| Line 24 Column 21 | Insert | Modified | Windows: CR/LF Editin




¥, Oracle SOL Developer = 11gr2_train1 |Z”§ (|

File Edit View Nawvigate Run Versioning Tools

s=ma 9« xom o o & 116G — Rewrite as Null Aware Anti join

B Bl 22gr2 trainz * | 5] rani orsi0 x
|"i‘: FEEaS 2R B4 @ G oi4seond
Il

P 20
| 21 SELECT count (%)
22 FROM election promises p
23| WHERE p.promise_no HOT IH
z4 [SELECT promise no |]
25 FROM fulfilled promises '
26 WHERE status = '¥!
27 AHD cost <1000000)
‘ A =5 ~
- 2
[ Statement Output * | EExplain Plan X |
s | 0.14seconds

11gr2_traini -

OPERATION OBJECT_MAME OFTIONS COST | CARDIMALITY
=@ SELECT STATEMENT 11966 1
=3 soRT AGGREGATE 1 |
= [ HasH JoIN ANTI NA 11966 102893
-3 Access Predicates
: P.PROMISE_MO=PROMISE_NO
o8 INDEX ELPR_PK FAST FULL 5CAN 63 102893
EH TaBLE access FULFILLED_PROMISES FULL 9747 1069449
=% Filter Predicates
-\ AND
STATUS="Y'
COST<1000000

3 @sq_kusmry x

| Line 7 Column 17 | Insert | Modified | Windows: CR/LF Editing,




¥, Oracle SOL Developer = 11gr2_train1

File Edit View HNavigate Run Versioning Tools Help
Be=eHde 9% XEHE O -O- &
@A [[Bl 2202 traini x| [3] rainz ora1o x
| .

*>EBE QR &Sred

-~ | ZD
21| SELECT count (*)
ZZ| FROM glection promises p
23| WHERE p.promise_no HOT IH
24 (SELECT promise_no
Z5 FROM fulfilled promises
Z6 THERE status = 'Y!

27 RHD cost <1000000)
23

W
_Q}Sbbementoutput x |'@_§plain Plan * |[BQuery...
F; ,E Eﬁ E All Rows Fetched: 1in 2.922 seconds

COUNT(®)
1 322

| Line 2 Column 1 | Insert | Modified | Windows: CR/LF Editin



¥, Oracle S5QL Developer : train1_ora10

File Edit WView Navigate Run Versioning Td

roaae 9e xom o o 106G — Full Outer Join — default behaviour

@B (5] 1102 rain: x [[Bl trmini_ora1e * |
|ﬂb@hﬁlaal'ﬁeé@|u.umm E R -

SFELECT count (5.seat_na) , cou.nt(s.descr:i.pt,ionjlf count (g.preferences)
= FROM seat s FULL OUTER JOTH green wotes g OH :1's.seat_n0 = J.SEeat_noj

[

T
‘ EuQuery Result = |E} Statement Output = 'ﬁ'E‘lq}lamPian x
f | 0.016 seconds

|| |oPeRATION OBIECT_MAME OPTIONS CosT CARDINALITY
| =@ SELECT STATEMENT 25026 1
=i SoRT AGGREGATE 1
=B view 29026 5755805
-1 union-aLL

P HASH 101N OUTER 15010 5575059

E} O Access Predicates

3 b 5.5EAT_NO=G.SEAT_MO(+)

| BB TaeLE Access SEAT FULL 222 98123
BB TaBLE AccEss GREEM_VOTES FULL 8134 5765805
- P NESTED LOOPS ANTI 10016 55718
BB TaBLE AccEss GREEM_VOTES FULL 5134 5765505
E--0d INDEX ST_FK UNIQUE SCAN 0 96601

= Access Predicates
L S.5EAT_NO=G.SEAT_NO

| Line 2 Column &5 | Insert | Modlﬁed| Windows: CR/LF Edltll'l%




¥, Oracle S5QL Developer : train1_ora10

File Edit View MNawvigate Run Versioning Tools Help

a0 90 dAEB 0-0- &

B (6] 1202 tranz x [[B] trammi orazo x|

&

=
CERE R ERed | tain1_ora1n ~|
: 1 SELECT count (s.seat_no), count (s.description) _, count (g.preferences) 1
2 FROM seat s FULL OUTER JOIH green wotes g OH ([s.seat_no = g.seat no)
A =
[EpQuery Result * |[> Statement Output * | EJExplain Plan * | [P»Query Result 1
% l@; Eﬂ [E% Al Rows Fetched: 1in 52.734 seconds
[ counT(s.sEAT_NO) [B  COUNT(S.DESCRIPTION) [[f]  COUNT(G.PREFERENCES) |
i 57657489 57657489 786432 i

| Imsert

| Modified | Windows: CR/LF Editin

.



@ From version 10.2.0.3

10G — Full Quter Join — hint

SELECT /*+ NATIVE_FULL_OUTER_JOIN */
count(e.comments) nume,
count (b.comments) numb

FROM events_large e
FULL OUTER JOIN bookings large b
ON (e.event_no = b.event_no)



¥, Oracle SQL Developer = 11gr2_train1

= B[]
File Edit WView Navigate Run Versioning Td
. .
smaa 9e xon o o 116G Native Full Outer Join
B, [[Bl 220r2_traint x| [5] trainz ora10 *
%D@hﬁl@&lﬁ&@@lmuﬁm 4 11gr2_train -
1| 1 SELECT count (s.seat_no), count(s.description), count(g.preferences) ]
= FROM seat s FULL OUTER JOTH green wotes g OH é'_fs.seat_no = g.seat,_nolgt’]
i -
[ Query Result x |[>> statement Output * |[pQuery Result 1 x |[yQuery Result 2 x |[3> Query Result 3 x | BRExplain Plan * |
& | 0.015 seconds
OPERATION OBJECT_MAME OPTIONS CosT CARDIMNALITY
= @) SELECT STATEMENT 17352 1
=B soRT AGGREGATE i
=B view VW _FOI_0 17352 5767168
=P HAsH 101N FULL OUTER 17352 5767168
A Access Predicates
b S.5EAT_MNO=G.SEAT_MO
B TABLE ACCESS SEAT FULL 270 100322
- TaBLE ACCESS GREEM_VOTES FUILL 9737 5767168

| Line 2 Column &5 | Insert | Modlhed| Windows: CR/LF Edlhn%
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File Edit View MNavigate

Oracle SQL Developer = 11gr2_train1

Run Versioning Tools Help

ESEHa 96 ER O -©- &~
[Bl 22002 trainz = | [B] trainz ora1o =

EBY BRQ &ved

1

SFELECT count (5.seat_na) , cou.nt(s.descr:i.pt,ionjlf count (g.preferences)
2

FROM seat s FULL OUTER JOTH green wotes g OH (s.seat_no

= g.sSeat_nao)

e,

HExplain Plan x |[>> Query Result x |[3> Statement Output * |[IBQuery Result 1 x |[IyQuery Result2 x | Query Result 3 %
F# % Eﬁ a All Rows Fetched: 1in 6.094 seconds

B counti(s.seaT_no) |[§ counr(s.cEscripTioN) [l COUNT(G.PREFERENCES) |
1 5767490

5767490 786432




W .
Upgrading

| Check the differences in plans

B rundiff.txt - Notepad |:]|E]|3__<J
File Edit Format Yew Help

set serveroutput on
set define off

declare
result varcharZ2(1000);
BEGIMN
result := dbms_xplan.diff_plan_ocutline(
sql_text == "SELECT e.event_hno, e.start_date FROM events_large e WHERE event_no
NOT IN
(SELECT event_no FROM bookings_large WHERE status = "'P'" AND cost = 1000 ",
ocoutlinel == "OPTIMIZER_FEATURES_ENABLE(C'"11.1.0.7""') ",
outline? === "OPTIMIZER_FEATURES_ENABLE(C'"10.1.0.2"")");
dbms_output.put_line('diff is "||lresult);

:|
s /SShostomy . com: portnumber /orarep/plandiff/all?task_id=238&format=html&method=gbreg

select dbms_report.get_report(

‘forarep/plandiff/all?task_id=238&FTormat=text&method=gbreg”)
from dual;




— VLI UArakd

File Edit Wiew Insert Format Help

D= Ed & #4 o By

DEMS REPORT.GET REFPORT (' /ORAREP/PLANDIFF,/ALL?TASE ID=2328&FORMAT=TEXT&METHOD=QBRE

Task MName : TLLSE 238
Task Cwner : TEAINL
Description : diff plan outline

Beport Details: SQL Plan Comparison Query Block Diff

Plan Id
Plan Hash WValue

294

0]
0]
|4
[+]
]
[u]]
~
~
~
i)

Plan Id : 939%
Plan Hash WValue H

. PARSER 1 - | Yes= | . SELS2 |
1 * | .. SUBQUERY TUMNHNEST | Yes | H& | .. SELSESDATIODS |

| * | . PARSER 1 — | ¥Yes | . SELS1 |
| « | .. SUBQUERY UNNEST | Yes | M | .. SELESDAT1ODS |

| *

£

For Help, press F1




55:—-:;: - |;E, https: /fsage 7. sagecomputing. com.au: 550 5/em/console f/database finstance fwaitD | @ Certificate Error | F | [ |Inn'u'| | |-

File Edit Wi Fawvorites Tools Help

Fit - B)  deh - [ eece - G Taoks -

R 28 [ - ]E What's Changed between m... ] &S Orade Enterprise Manag... C ]

— 2

-y
ORACLE Enterprise Manager 11 g =Setup Preferences Help Lﬂﬂ_u\t —
Database Control Database
Database Instance: oral1ar? sagecomputing.com.au = Logged in As SY5

Top Activity

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

View Data Real Time: Manual Refresh e

Maximum CPU

Other
QDrueauaing

Metwork

HoH R H

Administrative
Configuration
Cormmit

Application

Active Seszions

Comcurremncy
System IO
User L/ O
Schedular

o o o o
oo M A @0 e MO D@ M

R WYY DR W ' hl . ..h..

1:00PM O1:05PM O01:10PM O1:15PM O1:20PM O1:25PM O01:20PM O1:25PM O01:<40PM O01:435PM O1:50PM O1L:55PM

CPU + CPU Waik

Detail for Selected 5 Minute Interwval

Start Time &708/2010 01:51:34 PM GMT-+08:00 | Run ASH Report |
Top SQL Top Sessions
.-ﬂ".ctionsl Schedule SQL Tuning Advisar }m View |T0p Sessions V|
Select All | Select Mone Activity (%) - ISession IDIUser NameIPrugram I
Select Activity (%)~ ISQL 1D |5.Q|_ T‘IFPEI I 55.80 70 TRAIMA SaL Developer
O A ©71.19 39qwgpap26ve SELECT B 325 68 SYSMAM OMS
1 | .63 fndjri10u6q7d SELECT 11.18 = DBSMMP  OMS
O -3 arbvpxtcuacm INSERT 1118 65 SYS Eé'j‘gg::‘—E-ExE
I 1 -31 b4m9s8bfrrBx7¥ SELECT ] 1.18 [ sS¥s ORACLE EXE

= i Crad ) o - ] g Ht o Cirad .




@ - |ﬁ, https:ffsage 7. sagecomputing . com.au: 550 5/em fconsole fdatabase finstancefsglDe | @ Certificate Error | || |Inn'u'l ||P |'|

Eile Edit Wiew Faworites Tools Help

i‘:‘_' 4 =8 [le What's Changed between m... ] &= Orade Enterprise Manag... 2 ] l '@ - B EE! - |z=F Page - @ Tools - >

A 80L Analvyv=ze (70,0) */ o~
SELECT =s.event no, e-start_date
FROM events large =
WHERE event no MNOT IN
(SELECT =vent no
FROM bookings_ large
WHERE status = "P' AND cost > 100)
Details
Select the plan hash value to see the details below. Flan Hash Walue | 1140461147 |» There are multiple plans found for this SQL statement.
Statistics J Activity l Elan Plan Control Tuning History SQL Manitoring
Summary
Drag the shaded box to change the time period for the detail section below._
= Mazimurm R
1.8 =
1.6
1.4
g 1.2
2
i 1
ol
Y o.s
-
£ o.s
L9
=
Q.2 db file scatterad read
o I db file segquential read [ |
12:S7EM O1:07BM OL:17EM 01:27PM OL:Z7EM O1:47EM H CPU Used
Detail for Selected 5 Minute Interval
Start Time 8/087/2010 13:51:34 | Run AwWR Sl Report | (| Run ASH Report
Activity (%) SID QC SID User Program Service Plan Hash Value
s 100.00 To TRAIMA SaL Developer SYSIUSERS 1140461147 -
-+ I >
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Oracle 10g — Run a whole load of random statements — all of

d R

=% which require parsing

e

OVERALL TOTALS FOR ALL NON-RECURSIVE STATEMENTS

call count Loy my elapsed disk query current TOWS
Parse 1251 1.87 1.90 a a a o
Executce 1252 0.04 0.a5 a 57 a 2
Fetch 2700 25.32 25.38 4] 4729131 a 12400
total 5203 F7 .95 27.34 a 429188 a 12402

=
o
L]
i}
m
L}
ke

n library cache during parse: 1251
n library cache during execute:

£
m
1]
U]
m
0]
[¥8

FElap=sed times include waiting on following events:

Event waited on Times Max. Wait Total Waited
———————————————————————————————————————— Waited e e
5QL*Net message to client 4251 .00 .00
SRQL*Net message from client 425131 .04 1.48
SRL*Net break/reset to client 198 .00 0.01
OVERALIL TOTALS FCOR ALL RECURSIVE STATEMENTS
call count cpa elapsed disk query current rows
Parse 683 Q.00 Q.00 a a a o
Execute 165 20.01 0.01 a a a a
Fetch 298 0.04 0.02 a 4363 a 220
total 526 D.06 0O.04 o 4363 o 220

Misgses in library cac

Misses in libhrary ca

- Help, press F1




= Oracle 11g — Run a whole load of random statements — all of
- which require parsing

o So Tunrng j the Shared
... 1| Pool becomes more
sz | IMpoOrtant,

= but overall the 119
orsacs zemss CBO S pretty smart

EEEEEEEE

total

Migs=ze=s in library cache during par=se: 115




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

SOL/PL/SQL

populate




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 = :v1
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 vé$result_cache_memory
SELECT * FROM v$resu|t cache objects

SF /N L SN /7N\A\aAa ~ I

St

Rl

RESULT CACHE_MAX RESULT

Explain Plan CPERATION CPTIONS OBJECT_MAME
SELECT STATEMENT (ruil) Crnll

RESULT CACHE
SORT
MESTED LOOPS
TABLE ACCESS
IMDEX.

(g L1N] brurnrZazmdstrdyct=rygks1 25
ASCGREGATE (null)

Crnull il

FULL BODKIMNGS_LARGE

URICGUE SCARN EWTLG_PH






Setting Statistics Gathering Defaults

Obsolete;

GET PARAM
SET PARAM Procedure

Use:

GET_PREFS Function
SET _TABLE_PREFS (set for individual tables)

SET _DATABASE_PREFS (sets for all tables, can include/exclude
SYS tables)

SET_GLOBAL_ PREFS - for new objects



5’?@ Gathering Statistics

Early CBO: “Make sure you gather statistics regularly”

Later CBO: “Don’t gather statistics unless data patterns
change”

BUT

If you have new majority values you need to recreate the
histogram



Gathering and Publishing

Set preferences to PUBLISH = ‘FALSE’

4

Gather Statistics = user_ind_pending_stats
user col pending stats

user_tab pending_stats

Better !
Run test case /

Alter session set
optimizer_pending_ statistics \
- TRUE Worse !

user_tab_statistics

user_ind_statistics
user tab col statistics

dbms_ stats.
publish_pending_stats

dbms_ stats.
delete_pending_stats



Gathering and Publishing

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

FROM wri$ optstat_tab_history

ORDER BY savtime desc

OBEJ# | SAVE T ROWAICHT | BLHCMT | AN GRLM | SAMPLESIZE | AMALY ZETIME

59545 011 2/,.3000 1003522 1000 53.89635653505... 1005322 040N 07
E9570 04,11 2007 193544 244 45 195344 040N 07
B955SE 04,11 22007 3833 115 230 35353 04moyS 07T

Ba742 04172007 22122 a3 26 22122 D4ON0F



CBO - Instability

System statistics

Software version \ l
. /

’) .
SQL Profile ) pir? €53 dmmmmm  Session parameters

decision

t \ptimiser Statistics

DBA playing around

System parameters

Indexes



CBO - Instability

Solution 1

— Leave it all alone

Solution 2

— SQL Plan Management

— 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_CACHi; l

SQL Management Base

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 Tuning Advisor identifies new Auto accept of new plan

olan — SOL*Profile accepted (if it performs better)
New Plan DBMS_SPM.EVOLVE_SQL_PLAN_BASELINE
identified during" = Stored not accepted
execution
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