Case Study

Tuning a Fast and
Frequently Executed

SOL

Oracle Performance Tuning & DBA Consulting



Oneofthetop3KSI A SalG {v[a Ay Odz
was a fast statement (average execution of 0.013seq
executed 1.5 million (1) times each day.

Obviously, due to its massive executions, even a small
Improvement in its execution should yield a huge
performance improvement to it total resource
consumption, and that is what | wanted to established.

l FGSNI L SEFYAYSR {v][] Qad SE:
that the columns order of the index is not effective,
therefore | have changed columns order, and managed to
AYLINR OGS {v[Qad LISNF2NXIYyOS:

Average execution went down from 0.013sec t00.005sec =>
2.6 times faster!

14 | NBadzZ 6 aaAyoS A0 61 &
resource consumption went down dramatically.
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Precise
- for Oracle

Dashboard Current

| Time: | 16.Jan-1107:00 - 17-Jan-11 0744 |3[6 19 24 74 4w | nstonce: [ nst1 Running on machine! |+

r

Objects SaL What-f Statistics

(7 Filter s Off...

Inst1 Running on machinet T

= Instt(machinet) [5d,19h)

B @ Statemerts [Top-20 sorted by In Oracle]
@ 10452.21049.18300.54122 [05:25:39.2] Tune
¥} 60 42942.30505.53068.31251 [21:15:21 2 Tune
(¥} 5all 22736.00390.26692,03534 (07:51:41.7) Tune
(%) 5all 11465.08146 4174037108 [03:51:16.7) Tune
C)] @ 03762.25304.18143,39923 [03:43.02.3) Tune
(#) 50l 65304.09433 64144 28000 (03:03:49.5) Tune
® @ 18419.01896.52076 48688 (02:55:34.3) Tune
(#) 50l 60150.35035.41386.63714 (02:53.02.4] Tune
(+) 500 22491 61636.44336.30243 (02:26:49.5] Tune
(# 5 59126.41953.22844 28663 (02:16:26.0) Tune
+ 50l 09787.49171.18947 39102 [02:09:15 8] Tune
@ 02011.51444.11374 23843 [02:08:20.7] Tune
@ @ 35831.51181.14485.55931 [02:00:26.3] Tune
(¥ 5l 1826912027 54770.33426 [01:51:15.9] Tune
0] @ 05501 46554 34383 28707 [01:45:09 9] Tune
® @ 2454212899 24067 37489 [01:22:56.0] Tune
[ @ 47123 65225 58345 28511 [01:16:30 4] Tune
® @ 28706,17632,10024.18228 [01:08:16 2] Tune
(#) S0 14373.26047,09240,32716 (01:07:53.5) Tune
(+) S0l 54054.51950,53180.19989 (01:07:27.9) Tune

#48% Programs

[+ € Objects

2 Execution Plans

& Users

- Machines

[ Modules

[# g Actions

# & Oracle Files

# & Host Users

-5 PLISGLS

SmarTune

Frequently executed SQL, executing
1.5M times each day, with average

execution of 0.013 sec.

“Table View | Tree View
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precise

Statement: 10452.21049.18309.54122 OverTime | Overvien Bind Variables
& Dictionary
In Oracle (Summed): 0525:39.2 Buffer Gets (Avg): 14385
I Executions; TA00 1 l Rows Processed (Avg): 376
l In Oracle (Avg): 00:00:00.013 l Parallel Servers (Min), 0
uration (Avg). oooo00.073 Parallel Servers (Max). 0
End Of Fetch Count: 1498 K ind Variabl red: 8
@& In Oracle (Summed)
Sub-State Time % &
1O Wait 04:18:445 79.45% -
Using CPU | —— 01:06:44.7 20.49%
Oracle Cliert Comm VWait 00:00:03.0 0.01%
Memary Wait 00:00:03.0 0.01%
Buffer Wait 00:00:020 0.01%
Other Walt 00:00:01.0 0,00%
Shared Pool VWatt 00.00.0 0.00%
{ )
@& Text
select”
from tab1

where col_a=:1
order by col_b
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Precise
for Oracle Dashboard

r

Current  Activity Objects SaL What-f Statistics SmarTune

L'ﬂmo: | 16-Jan-11 07:00 - 17-Jan-11 07:14 ]\Shu_! Hlidﬂfd Vavﬂ I Instance: | inst! ﬁunni;mg on machinet El

| Fiter s Off..|

Statement: 10452.21049.18309.54122
= Insti(machinet) [5d,19h)

= 5all Statements [Top-20 sorted by In Oracle) @ In Oracle (Summed)
Sall 10452.21049.18300.54122 05:25:39.2) Tune
¥} 60 42942.30505.53068.31251 [21:15:21 2 Tune 00:50:00.0

(¥ 50l 22736.00390.26692.03534 [07:51:41 7] Tune
(5 50l 11465.08146 41740.37108 [03:51:16.7) Tune
(¥ 50l 03762.25304.18143,39923 (03:43:023) Tune 00:30:00.0
(#) 50l 65304,00433.64144.28000 03.03:49.5) Tune

00:40:00,0

precise

T SQL is mostly acivatec pery

during day time

5 5 18419.01896.52078 48688 02:55:34 3] Tune 02000
i 50l 60150 35035.41386 63714 (02.53.02.4) Tune S
i 50l 22491 $1636.44338 30243 (02.28.49 5] Tune =

Over Time Overview Bind Variables
q

=

B Intemal Lock Wait
Communication Wait
Oracle Server Wait

B Commit & Checkpoin...

[ RAC/OPS/Other Wait

Gl 59126.41953.22644 26663 [0216:26.0) Tune O0R i an 16 10:00 Jan 16 13:00,Jan 16 16:00,Jan 16
5l 09767.49171.18947 39102 [02.09:15 6] Tune '

5l 02011.51444.11374 23643 [02:08:20.7) Tune
5al 35831.51181 1448555931 [02:00:26.3] Tune
5l 1626912027 54770.33426 [01:51:15.9] Tune
50l 05501.46584 34383.28707 [01:45:09.9] Tune
(5 50l 24542,12699.24067 37489 [01:22:58.0) Tune
(%50l 47123 65225.58345.26511 (01:16:30.4] Tune
(5500 28706,17632,10024,18228 [01:08:16 2] Tune X009
(35l 14373,26047,09240.32716 (01:07:53.5) Tune
(% 50l 54054,51950,53160,19989 (01:07:27 9] Tune

B

In Oracle (Avy)

00:00:00.1

#48% Programs
G0 Otjects £0:00:00.0
[# 2 Execution Plans “UUU07:00 Jan 16 10:00,Jan 16 13:00,Jan 16 16:00 Jan 16
& Users
- Machines @  Execution Counts
[ Modules
i Actions 200000
@ ) Oracle Files
# & Host Users 160000
s0L
B PLSALs 120000
80000
40000

0
07:00,Jan 16 10:00 Jan 16 13:00 Jan 16 16:00 Jan 16

8 Overall Activity (Summed)

19:00 Jan 16

19:00 Jan 16

Up to 175k execution in
an hour

08 Watt Time
B Application Lock Watt
110 Wait
B Using CPU
E 3y =
22:00, Jan 16 01:00,Jan 17 04:00 Jan 17
Q
2
B In Oracle (Avg)
22:00 Jan 16 01:00 Jan 17 04:00 Jan 17
q
B

B Executions

19:00 Jan 16

22:00 Jan 16 01:00,Jan 17 04.00 Jan 17
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Precise ’ i
S for Oracle Dashboard ~ Current Activty Objects SOL What.f Stetisics ~ SmarTune .
-~
\ ReExpian |

 Time: | 16-Jan-1 07:00 - 17-Jan-1 07:14 @|[en 10 20 79 4w \

10452.21049,18309.54122 (in Inst1 Running on machine1 ) '

StepDof3 P M

El Execution Plans
= ! Real plan: 2358899901 (05:25:39]
=P (3] Select Statement (Optimizer mode: CHOOSE)
= 5]} [2) Table Access (By Index Rowid) TAB1
1 111 Index (Skip Scan) TAB1_INX3
[# ! Real plan: 766973358

7] Text panided

select”

from tab1
where col_a=:1
order by col_b

Pian | Recommend | Run Aternatives | More.. v |

Real Execution Plan loaded on Jan 16, 2011 06:30 Highlight Okjects  More.. v
& Text

select”

from tab1

wherecol_a=:1

order by col_b

46% of SQL activity comes from
Index Scans on TAB1 INX3

31% of SQL activity come from
fetching the data from table
TAB1 itself (select *)

& Findings

Locate In Oracle

B q

The statement spent 46% of ts resources walting for Sequential 1/0 on the specified index.

Type

Heavy Sequertial 110 on Index TAB1_INX3

Current Plan WO Wait: 02:29:56 6

(l) Learn more or proceed with the following:

o Click the Locate icon in order to find the relevant step in the execution plan,
o Examine objects structure and IO activity,
o Examine index activity of the statement over time

a Heavy Sequertial 110 on Table TAB1 N%
Newver Execition Plan Exists

Bind Varlables \Were Collected

EIm
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Precise

. m DB O
B&" (3) Since index is build with COL_B as the first column, and COL_A Oracle Ferformance ]

S toronce WIS only as the second column, Oracle chooses to scan TAB1_INX3

Jrlme: 16-Jan-11 07:00 - 17-Jan-11 07:14 (] h (-) é}\ 2 dZé f é Z

P 1 imize

’ index using skip scan, then it access TAB1 to fetch SELECT star.

im0 809502 sy VETY Selective, Oracle will benefit more from an index which has =

COL_A as its first column.

[

= Execution Plans
[ ! Real plan: 2958899301 [05;25:39]
=\ (3] Select Statement (Optimizer mote: CHOOSE)
= 5)] 2] Table Access (By Index Rowid) TABA
P\ (] Index (Skip Scan) TAB_INX3
[# ! Real plan: 766973358

(1) When examining the SQL we can
see that :

1. Where clause is: col_ a=:1

2. Order By clause is on col b

L}

select*
from tabi
where col_a =1
order by col_b

(2) Index TAB1_INX3 on TAB1(COL_B,
COL_A). COL_Ais very selective: has

5.25M distinct values. COL_B is not
selective: has only 236 distinct values.

vwning & DBA Consulung
preciss
N
A ~ |Re-Exlan
aAyoba=ulks KYyR aAAY
Recommend = Run Alternatives  More... v
Highlights More... v
Locate Used Table 1OWait ¥V [T Rows Blocks Nc:rpEmptv Last]
Blocks
% a v TAB1 23264973 453120 452192 Jar ~
(| )
&l Indexes defined on TAB1
Locate Used Ingex WOWat ¥ IT Unique Type Partttioned Blocks [
5 Q) v TAB1_INX3 No Normal No 118 ]
ig W INXE o Nortmal No B7<
i | TEST 1 No Normal No 163
¥ & INX4 No Normal No 96¢
B q INXS No Normal No 104
A & INX1 No Normal No 179
i q INX2 No Normal No 189 +
4 il | )
@ Columns in table TABY
Column Type Distinct Values  Key Number 4 Appearsin Indexable &
—
B At COLB Number(10,0) 236 1 Select Order by No Ey
[ At COLA Number(10.0) 5252443 2 Select Where &3 \
(& co1 Nurmber(10,0) 19 Select No
B CoL2 Number(10,0) 60 Select No
B COL3 Nurber(10,0) 2 Selact No
B coL4 Nurmber(10,0) 3 Select No
B COL5 Varchar2(15) 1688 Select No v
\

-
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Precise

- for Oracle Dashboard

Current Activity

Objects

{ Time: | 17-Jan-11 06:45 - 17-Jan-11 12:44 _@l\‘ Bh 1d 24 7d dw| Llnottnce: [ Inst1 Running on machine1

SGL

What-If

precise

Statistics SmarTune

Inst1 Running on machinet

= Inst1{machine1) [1,15h]

B @ Statemerts [Top-20 sorted by In Oracle] &
] @ 42942 3050553068 31251 [05:59:09.2] Tune
# @ 2273600390 2669203534 [01:58:22.8] Tune
500 10452.21049.18300 54122 [01:52437) Tune
(¥ 50l 09767 4917118947 39102 [01:35:18.5) Tune
0] @ 44759,14540 03697 29246 [01:24:38 6) Tune
0] @ 0376225304 1814339923 (01:19,35.6) Tune
] @ 11465.08146.41740.37109 (01:12:49.7) Tune
# @ 18419.01896 52076 48688 (00:44:25 8] Tune
(Gl 29839.18526.03210.38362 (00:34:05 9] Tune
# @ 02011.51444 11374 23843 [00:32:57 0] Tune
] @ 05501 46584 34383 28707 [00:30:51 8] Tune
® @ 18269.12027 54770.33426 [00:30:42.0] Tune -
® @ 6530409433 .64144 28000 [00:30:17 6] Tune -
(] @ 61369.54754.33311 65277 [00:29:58.9] Tune
(] @ 6015035035 4138663714 [00:29:09.0] Tune
® @ 35831.51181.14485.55931 [00:25:29.8] Tune
® @ 35547 34979.19652.20547 [00:24:53.1] Tune
® @ 2454212899 24067 37489 [00:24:07 0] Tune
(3500 04078 42912,64991,00143 (00:21:5 9] Tune
[+ @ 28706,17632.10024.18228 (00:18:25.8) Tune

#-4E Programs

[+ €3 Objects

[+ 2 Execution Plans

While we see reduced resource
consumption and average
execution time of this SQL,
execution counts remains the
al yYs
performance

"]

[

B AYLINZ OSSR

Statement: 10452.21049.
In Oracle {Summed)
00:11:40.0

00:10:00.0
00:08:20.0

In Oracle (Aviy)

1
00:08:40.0
00:05:00.0
00:03:20.0
00:01:40.0 ‘
00:00:00.0

At 10:15 a new index TAB1_INXG is created on

TAB1 (COL_A, COL_B).
Since10:1156 S Ol y
resource consumption

~ A Table View | Tree View
asSs
Overview Bind Variables

£

[£2

B Intemal Lock Wait
Communication Wait
Oracle Server Wait

B Commit & Checkpoin..,

[ RAC/OPS/Other Wait
08 Watt Time

B Fpplication Lock Wait
110 Wait

B Using CPU

e |

00:00:00.0

Execution Counts

06:45 07:16 07:45 08:16 08:46 09:16 00:45 10:15 10:46 115 11:45 12:15
Since 10:15, we see reduced Q
average execution time of this SOL EEEGG—G—_G—
06:45
Jan 17,2011 12:15
B In Oracle (Avg): 00:00:00.003 94
2]

50000

40000

000

10000

0

06:45 07:16

Overall Activity (Summed)

B Executions

07:45
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—_—

‘Time: 15-Jan-11 00:00 - 18-Jan-11 23:14 C) Bn 10 20 74 4w/ | Instance: |inst! Running on machinel ‘7'} V FilterisOﬁ...l

Old execution plan which used

instt Running on machinet
h TAB1 INX3

=& Instt{machine) [184,000]
B @ Statements [Top-20 sorted by In Oracke] an Hash Valug In Oracle {Summed I
=500 10452.21049,18309.54122 [10:03:26.6] Tune

Execution Counts Statements &)

" TableView | Tree View

#- = Execution Plans
{2} Programs
[+ B2 Objects

[50L 42842.30505.53068.21251 [20,23] Tune

N20N0
390

New execution plan which uses
TAB1_INX6

+ [+

.

8787.481M1

35831.5181
5§4054.51950.53180.19989
7

\
05501.46584.34383.28707 [04:
‘ [

Old execution plan: 0.013 sec
New execution plan: 0.005 sec
=> SQL is running 2.6 times faster.

8
47123.65225.58345.28511 [03:48:15.2] Tune : Jan 18,2011 00:00

ElEEEE B E EEE E

RS EEEEEEEEE

1861 K 1
21K

Jan 15 Jan 16 Jan 17 Jan 18

A

[#-w| Actions

24542.12899,24067.27489 [03:40:07.8] Tune 05 Wait Time: 00:00:06.0
44759,14540,03697.29245 [03:24:23.¢] Tune " e St
17856.26536.07205.11385 [03:25:58.6] Tune e

(-4 Programs 000 In Oracle (Summed): 01:56:06.9

(#1559 Objects 01:23:20.0 _

[#-Z Execution Plans \/

# & Users = 00:50:00.0

@-§ Machines 00:16:40.0

& Modules = 00:00:00.0
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S_for Oracle Dashboard Current Activiy Objects SGL What-f Statistics SmarTune precise
o
Re-Explain

| Time: | 17.Jan-1105:00 - 17-Jan-111059 |3[6 19 24 74 4w |

10452.21049.18309.54122 (in Inst1 Running on machine1 ) a “Pian WeRSARRE VR SN TN
4 Steptot3 P M Real Execution Plan loaded on Jan 17, 2011 10:15 Highlghts | | Exoardsd Ted | Objects  More,. v
=l Execution Plans B Ted
[ ! Real plan: 2858899301 [01:28:17] ack
=\ [3) Select Statement (Optimizer mode: CHOOSE) g
=15 [2) Table Access (By Index Rowid) TABA N el
1 1) Index (Skip Scan) TABA_INX3 order by col_b
[ ! Real plan: 406502908 [00:10:33)
=Y 3] Select Statement (Optimizer mode: CHOOSE)
= 30} [2) Table Access (By Index Rowid) TABA
51 (1) Index (Range Scan) TAB1_INX6
[=} ! Real plan: 766973358
SQL is now using INDEX RANGE SCAN
on the new created index TAB1_INX6
&l Findings
Locate Type Object Impact(%)  In Oracle ng
7] Text Expanided Text
=] a Heavy Sequertial 110 on Index TAB1_INX3 2% I
select ©
from tabi The statement spent 42% of its resources wating for Sequential 1/0 on the specified index.
where col_a =1
order by col b Q Learn more or proceed with the following:
o Click the Locate icon in order to find the relevant step in the execution plan,
o Examine objects structure and 1O activity.
o Examine index activity of the statement over time
¥ a Heavy Sequertial O on Table TAB1 35% |e—
=] More Than One Real Plan Was Detected
x| Bind Varlables Were Collected
{ )
\, y
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Precise
for Oracle Dashboard

Currert Activity obedts | soL WhatIf Statistics SmarTune precise

o
S st Re-E
| Time: | A7-an-110500-47-Jan 1 1059 (@)(sn 19 20 7d 4w J
10452.21049,18309.54122 (in Inst1 Running on machine1 ) B ¥ v [ Ractrmsnd (R Absraives Y[ More.s > ).
4 Steptof3 PM Real Execution Plan loaded on Jan 17, 2011 10:15 Hohlghts  Exoorded Ted  Obigcls | More,.. v
=l Execution Plans A Tables inuse
[ ! Real plan: 2958839301 [01:28:17] b
=\ (3] Select Statement (Optimizer mode: CHOOSE) Locate Used Table IO Wait ¥ 1T Rows Blocks NerExfhy LasEd
=15 [2) Table Access (By Index Rowid) TABA Bicks
L [1] Index (Skip Scan) TABA_INX3 i) Q. v TABt B 23264973 453120 45192 dar -

[ ! Real plan: 406502908 [00:10:33)
=1\ [3) Select Statement (Optimizer mode: CHOOSE)
= 30} [2) Table Access (By Index Rowid) TAB
51 (1) Index (Range Scan) TAB1_INX6
[=} ! Real plan: 766973358

< il )

&l Indexes defined on TAB1

Locate Used Indlex OWat ¥ T Unigue Type Partitionad Blocks [
ﬂ o1 SRS ——— A Ll SET,
B Qv mewe o N W ZJ
o R TEST 1 No Normal No 1
¥ a INX4 No Normal No 96¢
¥ a INXS, No Normal No 104
-B',,"} & INX1 Normal No 179
LAH q INX2 Normal No 189/ v
: > (2) Index TAB1_INX6 on .
5 - — TABL (COL_A, COL_B
select L @ Columns in table TABA ( =% — )
from tab1
g:::i%’ola ;:1 Column ype Distinct Values ~ Key Number 4 Appearsin Indexable 8
B At COL_A Number(10,0) 5252443 1 Select Where Yes
Al_COLB fnber(100) 26 2 Seectorderby o
& cout Number(10,0) 19 Select No
B coL2 Number(10,0) 60 Select No
B CoL3 Nurmber(10,0) 2 Select No
B coL4 Nurmber(10,0) 3 Select No
coLs Varchar2(15) 1688 Select No v
4 i | )
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