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[') Oracle Real-World Perfor x

= C' [) scam10db01.us.oracle.com:8080

Real-World Demos - Settings | Window~ | Layout~ | Axis~ | Command~ | Login Logged in as john.zimmerman | logout
SQL Output /0 SQL Monitor Report E3i=)
Pagani Zonda 50,000,000 - 3
Porsche Carrera GT 50,000, 000 o SQL Statements
Radical SR8 50,000,000 i 3 seconds
Rossion Q1 50,000,000
Tesla Roadster 50,000,000 Query 1
Ultima GTR 50,000,000 SELECT .

COUNT (pl.text) "Ferraris",
27 rows selected. COUNT (p2.text) "Ferrari 458s",
SUM (DECODE (p2 . text,NULL,1,0)) "Other Ferraris"
FROM
Elapsed: 00:00:03.90 (SELECT owner id,
'Ferraris' "Ferraris"
COUNT (*) FROM carguys
- WHERE make = 'Ferrari'
1,200,020,001 ) pl,
(SELECT owner_id,
Elapsed: 00:00:03.67 = 'Ferrari 458s’ "Ferrari 458s"
FROM carguys
BYTES WHERE country = 'Italy'
AND make = 'Ferrari'
"""""""""" AND model = '458 Italia’

64,483,229,696

) p2
WHERE pl.owner_ id = p2.owner_ id(+);

Monitored SQL Executions N E
D~ Description Status Duration Query 2
SELECT
1 COUNT (pl.text) "Combos 1",

COUNT (p2.text) "Combos 2",
SUM (DECODE (p2 . text,NULL,1,0)) Diff
FROM
(SELECT owner_id,
'Citroens and Minis' "Citroens and Minis"
FROM carguys
WHERE make IN ('Ferrari','Citroen', 'Mini')
) pl,
(SELECT owner_id,
'Mini Coopers' "Mini Coopers"

Table has 1.2B rows
and is 64 GB. meme cowery = mgas

AND model IN ('Cooper')
) p2
WHERE pl.owner_id = p2.owner_id(+)
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[ Oracle Real-World Perforr x Y_

= C' [) scam10db01.us.oracle.com:8080

Real-World Demos ~ Window~ | Layout~ | Axis~ | Command~ | Login Logged in as john.zimmerman | logout
SQL Output /0 SQL Monitor Report Q=)
Pagani Zonda 50,000,000 3
Porsche Carrera GT 50,000, 000 o SQL Statements
Radical SR8 50,000,000 i 3 seconds
Rossion Q1 50,000,000
Tesla Roadster 50,000,000 Query 1
Ultima GTR 50,000,000 SELECT

COUNT (pl.text) "Ferraris",
27 rows selected. COUNT (p2.text) "Ferrari 458s",
SUM (DECODE (p2 . text,NULL,1,0)) "Other Ferraris"
FROM
Elapsed: 00:00:03.90 (SELECT owner id,
'Ferraris' "Ferraris"
COUNT (*) 1l FROM carguys
"""""""""" ‘ | WHERE make = 'Ferrari'
1,200,020,001 ) pl,
(SELECT owner_id,
Elapsed: 00:00:03.67 = 'Ferrari 458s’ "Ferrari 458s"
FROM carguys
BYTES WHERE country = 'Italy'
____________________ AND make = 'Ferrari'
AND model = '458 Italia'
64,483,229,696 ) p2

WHERE pl.owner_ id = p2.owner_ id(+);

Monitored SQL Executions N E

D~ Description .atus Duration Query 2
SELECT

1 COUNT (pl.text) "Combos 1",

COUNT (p2.text) "Combos 2",

SUM (DECODE (p2. text,NULL,1,0)) Diff
= FROM
Query 1 consists of two
'Citroens and Minis' "Citroens and Minis"

FROM carguys

subqueries. The first WHERE make IN ('Ferrari','Citroen','Mini')

) pl,
(SELECT owner id,

subquery finds all of the e
Ferraris “aND make | IN (‘Citrosn’, 'Mini')

O AND model IN ('Cooper')
WHERE ;l?iwnergid = p2.owner_id(+)

RAC
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[') Oracle Real-World Perfor x

= C' [) scam10db01.us.oracle.com:8080

Real-World Demos - Settings | Window~ | Layout~ | Axis~ | Command~ | Login Logged in as john.zimmerman | logout
SQL Output /0 SQL Monitor Report E3i=)
Pagani Zonda 50,000,000 - 3
Porsche Carrera GT 50,000, 000 o SQL Statements
Radical SR8 50,000,000 i 3 seconds
Rossion Q1 50,000,000
Tesla Roadster 50,000,000 Query 1
Ultima GTR 50,000,000 SELECT .

COUNT (pl.text) "Ferraris",
27 rows selected. COUNT (p2.text) "Ferrari 458s",
SUM (DECODE (p2 . text,NULL,1,0)) "Other Ferraris"
FROM
Elapsed: 00:00:03.90 (SELECT owner id,
'Ferraris' "Ferraris"
COUNT (*) FROM carguys
- WHERE make = 'Ferrari'
1,200,020,001 ) pl,
(SELECT owner_id,
Elapsed: 00:00:03.67 = 'Ferrari 458s’ "Ferrari 458s"
FROM carguys
BYTES WHERE country = 'Italy'
AND make = 'Ferrari'
"""""""""" AND model = '458 Italia’

64,483,229,696

) p2
WHERE pl.owner_ id = p2.owner_ id(+);

Monitored SQL Executions N E
- Description Duration Query 2
SELECT
1 COUNT (pl.text) "Combos 1",

COUNT (p2.text) "Combos 2",
SUM (DECODE (p2 . text,NULL,1,0)) Diff

H FROM
The second subquery finds
'Citroens and Minis' "Citroens and Minis"
L] FROM carguys
aII of the Ferrarl 4588 WHERE make IN ('Ferrari','Citroen','Mini')
- ) pl,
(SELECT owner_id,
'Mini Coopers' "Mini Coopers"
FROM carguys
WHERE country = 'England’
AND make IN ('Citroen', 'Mini')
AND model IN ('Cooper')
) p2

WHERE pl.owner_id = p2.owner_id(+)
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[') Oracle Real-World Perfor x

& C' [} scam10db01.us.oracle.com:3080
Real-World Demos ~ Seftings | Window~ | Layout~v | Axisv Command~ | Login Logged in as john.zimmerman | logout
SQL Output 2/ SQL Monitor Report N E
Eaganl Zonda 50,000,000 Two SQL Statements
or
Rad SLA: 5 seconds
= Quter query performs
Tes Query 1
Ult = SELECT
aggreg ations COUNT (p1. text) "rerrarist,
27 u COUNT (p2.text) "Ferrari 458s",
SUM (DECODE (p2 . text,NULL,1,0)) "Other Ferraris"

FROM

Elapsed: 00:00:03.90 (SELECT owner_id,
'Ferraris' "Ferraris"
COUNT (*) [ FROM carguys
- WHERE make = 'Ferrari'
1,200,020,001 ) pl,
(SELECT owner_id,
Elapsed: 00:00:03.67 = 'Ferrari 458s’ "Ferrari 458s"
FROM carguys
BYTES WHERE country = 'Italy'
____________________ AND make = 'Ferrari'
AND model = '458 Italia'

64,483,229,696

) p2
WHERE pl.owner_ id = p2.owner_ id(+);

Monitored SQL Executions N E
- Description Duration | Query 2
SELECT
1 COUNT (pl.text) "Combos 1",

COUNT (p2.text) "Combos 2",
SUM (DECODE (p2 . text,NULL,1,0)) Diff
FROM

Outer query joins the results

'Citroens and Minis' "Citroens and Minis"
L] FROM carguys
of the su bq uerles WHERE make IN ('Ferrari','Citroen','Mini')
- ) pl,
(SELECT owner_id,
'Mini Coopers' "Mini Coopers"
FROM carguys
WHERE country = 'England’
AND make IN ('Citroen', 'Mini')
AND model IN ('Cooper')
) p2
WHERE pl.owner_id = p2.owner_id(+)

RAC

7 | Copyright © 2013, Oracle and/or its affiliates. Al rights reserved. |



ORACLE

. P ro b I e m Q u e ry REAL-WORLD PERFORMANCE

[*) Oracle R

lorld Perforr x

= C' [) scam10db01.us.oracle.com:8080

Real-World Demos ~ Seftings | Window~ | Layout~v | Axisv Command~ | Login Logged in as john.zimmerman | logout
SQL Output 2/ SQL Monitor Report NE
Eaganl Zonda 50,000,000 “|! Two SQL Statements

or
Rad - SLA: 5 seconds
= Query 2 is the same but has
Tes Query 1
Ult - - SELECT

different predicate values e
27 o COUNT (p2.text) "Ferrari 458s",
SUM (DECODE (p2 . text,NULL,1,0)) "Other Ferraris"
FROM
Elapsed: 00:00:03.90 (SELECT owner_id,
« 'Ferraris' "Ferraris"
COUNT (*) [ FROM carguys
"""""""""" WHERE make = 'Ferrari'
1,200,020,001 ) p1,
(SELECT owner_id,
Elapsed: 00:00:03.67 £ 'Ferrari 458s’' "Ferrari 458s"
FROM carguys
BYTES WHERE country = 'Italy'
. AND make = 'Ferrari'
64,483,229,696 ) 132AND model = '458 Italia
WHERE pl.owner id = p2.owner id(+);
Monitored SQL Executions NE = =
D~ Description Status Query 2
SELECT
1 COUNT (p1.text) "Combos 1",

COUNT (p2.text) "Combos 2",
SUM (DECODE (p2 . text,NULL,1,0)) Diff

FROM
(SELECT owner_id,
'Citroens and Minis' "Citroens and Minis"
FROM carguys
WHERE make IN ('Ferrari','Citroen', 'Mini')
) pl,
(SELECT owner_id,
'Mini Coopers' "Mini Coopers"
FROM carguys
WHERE country = 'England’
AND make IN ('Citroen', 'Mini')
AND model IN ('Cooper')
) p2

WHERE pl.owner_id = p2.owner_id(+)

8 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved. |



Default Statistics

ORACLE

9 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved. |



. Default Statistics

[') Oracle Real-World Perfor x

ORACLE

REAL-WORLD PERFORMANCE

& C' [} scam10db01.us.oracle.com:8080 I =
Real-World Demos ~ Settings | Window ~ | Layout~ = Axis~ = Command~ | Login Logged in as john.zimmerman | logout
SQL Output 20/ SQL Monitor Report E3i=)
count(pl.text) "Ferraris”, || [more on o N
count(p2.text) "Ferrari 458s", ?PAC:—E Enterprise Manager English v
4 sum(decode (p2.text, null, 1, 0
5 ) Monitored SQL Execution Details )
6 ) "Other Ferraris" =
. Overview —
7 from (select owner_id,
0 iel SQLID Omyxhsrowtza7 & Time & Wait Statistics 10 Statistics
8 Ferraris' as text
9 from carguys peralel Gizo s Dursen [ 50.08 suffer ets N 1<V
10 where make = 'Ferrari') pl, Last Rafrash Time. Dat-Taze Time | 1 ¢ 5™ 10 Requests || 962
11 (select owner_id, Exscution ID PLSQLE Java 0.0 10 Bytes | 215G
12 'Ferrari 458s' as text e ::‘T' f"“sz wait Activity % | 100 Call Offload Efficiency 325
13 from carguys B
14 where country = 'Italy’ Details =
15 and make 'Ferrari’ L
' N E Plan Statistics Parallel Activit Metrics
16 and  model = '458 Italia') p2 [ atpart i iy | ]
17* where pl.owner_id = p2.owner_id(+) Plan Hash v= s826780 @ 1P Right mouse cick on the tab o toggle betwesn 10 Request and 10 Bytes
Oper- Name Estim... C... Timeline(50s) | Ex... Act... Me... Te... 10 Reque. . |CPU Activit... Wait Activit...
Ferraris Ferrari 458s Other Ferraris =/ STATEMENT e I fiz2
____________________________________________________________ 2} SORT AGGREGATE 1 L 1 1
50,000,001 50,000,000 1 & PX COORDINATOR e 3 4
~ ||| &8 B PX SEND QC (RANDOM) :TQ10001 1 32 a2
e 2ol &8 ) SORT AGGREGATE : =3 3 J.ce
. = 5 & ] HASH JOIN RIGHT O... 46M | 14g MSmm—— i soM 35GB| 4965 [y 838K 7 e e
Ly Desclption Curation ) B PX RECEIVE 190K 74k S 3> 1600 §ss T
1 Default Statistics ’ 49 & B PX SEND BROADC... | :TQ10000 190K | 74K S— 32| 1,600 B 12z
] B PX BLOCK ITER. 190K 74k S 3 soM
2 s TABLE ACCES... CARGUYS 190K 7ok M | 4> sOM |82 99 .64 205
) B PX BLOCK ITERATOR 46M| 74k = 32 som
& TABLE ACCESS 5... | CARGUYS a6M | 74K - 412 som | 62€ s9].25
Copyright © 1996, 2013, izes, All ights reserved,
Q Oracle is 3 regist # Oracle Carparation andlor s affiaes
ue ry t akes i i kel
seconds with default
statistics
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[') Oracle Real-World Perforr x Y_

€« C' [} scam10db01.us.oracle.com:8080

SQL Monitor Report:

Mare on OTN
ORACLE Enterprise Manager

English
ctive Reports =R

Monitored SQL Execution Details )

Overview
SQLID Omyxh8rowtza7 O] Time & Wait Statistics 10 Statistics
p—
B He Duration [l 50.05 eutfer Gets | '
Execution Started Thu Sep 12, 2013 10:30:44 AM
Last Refrash Tima Thu sep 12, 2013 10:31:34 AM | | Databaze Time ¢S 10 Reauests [l 2
Execution ID 16777216 PL/SQL&Java 0.0s 10 Bytes S > 5cE
User CARS2
wait activiey o | ©0 | | Cel Offload Eficiency 32%
Fetch Calls 1

Details

lan statistics | 553 plan |} parallel || Activity [[5] Hetri

Blan Hash Value 1048826780

@ T1P: Right mouse cick on the table alowis to toggle between 10 Requests and 10 Bytes

Operation Name Estimated Rows|  Cost Timeline(50s) Executio...| Actual Rows Memory (M...| Temp (Max) 10 Requests Cell Offlo.... CPU Activity % Wait Activity %
|} B1'SELECT STATEMENT — 1 1 gi2o
|| B SORT AGGREGATE 1 ‘ 1 1
{§  E1Px COORDINATOR . &s 32 B
& B PX SEND QC (RANDOM) :TQ10001 1 Ll 32 32
@ [ SORT AGGREGATE 1 — 22 22 §ss
@ ] HASH JOIN RIGHT OUTER aEM leok | ——— 32 B 3sce soce I — 35K 1t
& & PX RECEIVE a0k ek E— 32 1eoom e I~
& [ PX SEND BROADCAST 1TQ10000 150K 7oK | — 32 1,600M . B2
& B PX BLOCK ITERATOR 150K 7oK | —— 22 som
& TABLE ACCESS STORAGE FULL carcUYs 190K 7ok — 412 som 52K EE §zo0s
& B PX BLOCK ITERATOR aem 7K — 32 som
& TABLE ACCESS STORAGE FULL carsuYs aem 74k — a12 som G ssff 26

Copyright © 1996, 2013, Orach o
Orack & 3 regitered tademark of Oracke Corporation and/
Other names may be rademarks of ther respective owness,

ORACLE
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1. Development Findings
» Baseline Performance for Query 1

= Query 1 exceeds target

ORACLE
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52

€« C' [} scam10db01.us.oracle.com:8080 | F9
Real-World Demos ~ Settings | Window~ | Layout~ | Axisv | Command~ | Login Logged in as john.zimmerman | logout
SQL Output 20/ SQL Monitor Report E3i=)
7 from (select owner_id, i g“pig‘_e Enterprise =
'Ferraris' as text o erprise Hanager [Enstish v
9 from carguys
10 where make = 'Ferrari') pl, Monitored SQL Execution Details )
11 (select owner_id, Overview —
12 FE rrari 4585 as text SQLID  dogeudyaauubx @ Time & Wait Statistics 10 Statistics
3 from carguys peraliel Biis2 s Duration [ 3.0: Buffer Get: 16M
- ! uration [ 3.02 ufer Gets |
. b 12, :
14 where country = 'Italy Excution Started  Thu Sep 12, 2013 12:09:22 PM
15 and make in ('Ferrari', 'Lotus', 'BMV', 'Porsche’, 'McLaren') Last Refresh Time Satabase Time | 1 > 10 Requests | 124K
16 and model = '458 Italia') p2 Exewm‘: © s PUSQLEJava 0.0s 10 Bytes  — 1 19GE
17* where pl.owner_id = p2.owner_id(+) e c;: . wait Activity v | 00 Cell Offlosd Efficiency  99%
Ferraris Ferrari 458s rer Ferraris Details =
""""""""""""""""""""""""""""" Plan Statistics | 55 Plan | &} - (& Activity | [5] Metrics
50,000,001 50,000,000 1 , S . .
Plan Hash Valus 13179118 & T1P: Right mouse cick on the tab 0 Requests nd 10 Bytes
Operation Name Estim... C... Timeline(3s) |Ex... Act.. Me... Te... 10 Reque. CPU Activit... Wait Activit...
Elapsed: 00:00:02.54 e -
end of step | 5 soRT A0 ' -
[ L ey ior | & =
~ |l & <C (RANDOM) :TQ10002 1 _— 32 32
Monitored SQL Executions. NE) ‘ @ MGCCRECEIE 2 —— a2 -
e " HASH JOIN RIGHT O... 46M 149 Wemmm—— 3> s5oM 368 N 50
- i il
) Desciption Shatus puration [ PX RECEIVE osok 74k  Semmm— 3, soM I2 | EEE]
1 Default Statistics @ 40 1 PX SEND HASH :TQ10000 SSoK 74k Memmm— 3, 5o Us
B PX BLOCK ITER... 950K 74K —— 32 sOM
B & TABLE ACCES... CARGUYS os0K | 74k em—;;  soM 52k S
2 Add more predicate values @ P e pi 1 Iy B fr—
& B} PX SEND HASH +TQ10001 a6M 74K — 32| sOM | EES
d s Bl PX BLOCK ITER... 46M | 74K — 3 soM
ncrease e liIst o s Tameacces.. | camawvs | sou e —asa) som —c| o> [S—
predicate values
Copyright © 1996, 2013, Orax for its affiiates, All rights reserved,
Orace 5 3 ragimared vadem s Corperation anler s sFitas
Gtner names may e vaems: S ——
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[') Oracle Real-World Perforr x Y_

€« & | [) scam10db01.us.oracle.com:8080 - =l =
SQL Monitor Report &
More on OTN

ORACLE Enterprise Manager

English
ctive Reports =R

Monitored SQL Execution Details )

Overview
SQLID  dogeusyaauubx @ Time & Wait Statistics 10 Statistics
Parallel
B He Duration [l 3.05 Buffer cet= | :
Execution Started  Thu Sep 12, 2013 12:09:22 PM
Last Refresh Time Thu Sep 12, 2013 12:09:25 PM Database Time . 10 Requests [y 124K
Execution ID 16777216 PL/SQL & Java  0.0s 10 Bytes 11968

User CARS2
Fatch Calls 1

wait actiity >« | : °© | | Cell Offload Efficiancy  99%

Details

lan statistics | 553 plan |} parallel || Activity [[5] Hetri

Blan Hash Value 1317911832

@ T1P: Right mouse cick on the table alowis to toggle between 10 Requests and 10 Bytes

Operation Name Estimated Rows|  Cost Timeline(3s) Actual Rows Memory (M...| Temp (Max) 10 Requests Cell Offlo.... CPU Activity % Wait Activity %
|| B SELECT STATEMENT — 1 1
|| B SORT AGGREGATE 1 — 1 1
i B PxCOORDINATOR — &s 32
& B PX SEND QC (RANDOM) :TQ10002 1 — 32 32
& & SORT AGGREGATE B ——— 22 32 -
& [} HASH JOIN RIGHT OUTER 46M 148K —— 32 somM ace N,
& & PX RECEIVE ssok 74K L — 32 som iz .
& B PX SEND HASH 1TQ10000 50k 74K ——— 32 som s
& B PX BLOCK ITERATOR 550K 74K — 22 som
& TABLE ACCESS STORAGE FULL carcUYs 950K 74K —— 412 som i 52K [
& & Px ReCEIVE aem 7K — 32 som
& B PX SEND HASH 1TQ10001 a6m 74K — 32 som T EES
& B PX BLOCK ITERATOR a6m 74K — 22 som
& TABLE ACCESS STORAGE FULL carcUYs a6 74K — 412 som i 52K ES) I -0
Copyright © 195, 2013, Oracke andlor s afiats. Al ights resarved,
Orace s reg of Oradie Corporation andlor s

jstered vrade
Other names may be trademarks of thef respective owners,

ORACLE
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2. Development Findings

» Query runs faster just by changing the list of values
In the select list

» Plan changed from a broadcast to a hash distribution
due to the higher but inaccurate cardinality estimate

» Get correct plan with wrong cardinality estimate—
can lead to inconsistent plans and performance

ORACLE
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52

[') Oracle Real-World Perfor x

= C' [) scam10db01.us.oracle.com:8080 | Fa
Real-World Demos ~ Settings | Window~ | Layout~ | Axisv | Command~ | Login Logged in as john.zimmerman | logout
SQL Output A 0O SQL Monitor Report E3i=)
7. from  (select owner_id, “ | SR ACL e Enterprise Manager -
'Ferraris' as text S e 9 English | v
9 from carguys
10 where make = 'Ferrari') pl, Monitored SQL Execution Details )
11 (select owner_id, Overview -
12 Ferrari 458s’ as text SQLID ahgrwaaxgknr @ Time & Wait Statistics 10 Statistics
13 from carguys paralie” 128 s )
14 where country = 'Italy’ Crecution Sp-ted Thy Sep 12, 2013 12: ourstion 202 eufier Gets | 1V
15 and make = 'Ferrari' Last Refpfn Time : Database Tim | | > 5~ 10 Requests | 126K
16 and model = '458 Italia') p2 “scution 10 PUSQLEJS | 0.08 10 Brtes |— 119GE

. : User
17* where pl.owner_id = p2.owner_id(+) e o 1 wait activit’ | | 00 Cell Offlosd Efficiency  99%

Ferraris Ferrari 458s Other Ferraris Details -

""""""""""""""""""""""""""""""""""""""" Plan Statistics Plan Parallel Activity
50,000,001 50,000,000 1 018 it :

Plan Hash Value 1317911832 @ T1P: Right mouse ciick on the tab) 10 Requests and 10 Bytes
Operation Name Estim... line(2s) |Ex... Act... Me... Te... 10 Reque. CPU Activit... Wait Activit...
Elapsed: 00:00:01.63 EJ} SELECT STATEMENT —_— 1 - 27
end of step —
i 5 SORT AGGREGATE W s
i 3 B CETEER o e e Joes
~ |l & 5 PX SEND QC (RANDOM) TQ10002 — 128 128
Monitored SQL Bxecutions ~o)|| & ] SORT AGGREGATE — 2 128 J1e2
121 . B} HASH JOIN RIGHT O... s 128 sOM| 3GB . s
D~ Description Status Duration @
) B PX RECEIVE — 125 sOM Moo 137
1 1 PX SEND HASI :TQ10000 — 128 50| 9.09
1 Default Statistics @ 49 d Bl PX SEND HASH at : o -
] & PX BLOCK ITER... — 25 sOM
. s TABLE ACCES... CARGUYS — 6 SOM e3k | 99 [ s.09 -
2 Add more predicate values @ B fr—
P & SioaETE s 2| 30 =
3 ch DoP @ 2 & ) PX SEND HASH +TQ10001 — 125 sOM |82
ange Dol ™ & #x sLock mER... — 2 som
& TABLE ACCES... CARGUYS S e sOM M 53K 99| 1.82 TR

Change DoP e
from 32 to 128 Now query takes 2
seconds
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[') Oracle Real-World Perforr x Y_

€« & | [) scam10db01.us.oracle.com:8080 - =l =
SQL Monitor Report &
More on OTN a

ORACLE Enterprise Manager

English
ctive Reports =R

Monitored SQL Execution Details )

Overview
SQLID  ah2grwaaxgknr Time & Wait Statistics 10 Statistics
p—
oot Brzo e oo ouration [ 205 eutfer Gets | '
Last Refresh Time Thu Sep 12, 2013 12:12:40 PM Database Time . > 10 Requests [y 126K
Execution ID 16777216 PL/SQL & Java 0.0s 10 Bytes 119GB
o e RS2 waie actviy > | ' ©0 | | C=l Offlosd Effciency 95
Details
lan Statistics | 552 Plan |} Parallel | |\ Activity |

Plan Hash Value 1317911832 @ T1P: Right mouse ciick on the table allows to toggle between 10 Requests and 10 Bytes
Operation Name Estimated Rows| Cost [Timeline(2s) Actual Rows Memory (M...| Temp (Max) 10 Requests Cell Offlo... CPU Activity % Wait Activity %

|} B1'SELECT STATEMENT — 1 1 . -7

{) ©SORT AGGREGATE 1 — 1 1

) BPxCoORDINATOR — 257 128 T
& 1 PX SEND QC (RANDOM) 1TQ10002 1 —— 128 128
& £ SORT AGGREGATE . ————— 128 128 Bre2
& 1 HASH JOIN RIGHT OUTER oM 3 — 5 som 208 — -5
& & PX RECEIVE sk ek —— 3 som [ "EX)

& £ PX SEND HASH 1TQ10000 360K 18K —— 128 som e

) 3 PX BLOCK ITERATOR 360K 18K —— 128 som

& TABLE ACCESS STORAGE FULL cARGUYS 360K 18K —— s som ey s 5 [ 5.09 R <
& & Px ReCEIVE som ek —— 12 som jre2

@ 5 PX SEND HASH Q10001 som 18K D —— 128 som Jrez

& 3 PX BLOCK ITERATOR som 18K ——— 128 som

) TABLE ACCESS STORAGE FULL cARGUYS som 18K ——— 4 a5 som ey s ss 182 I 5>
comyie 155, 2013, Orac s e s, e e
Oracle. regi of Or ration and/or its.

jstered vrade o
Other names may be trademarks of thef respective owners,

ORACLE
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3. Development Findings

» Changing DoP from 32 to 128 improves performance
and meets the target; 4X more resources yields a
25X performance improvement

» Plan has changed from a broadcast distribution to a
hash distribution due to DoP change

* DoP is a resource management technique, not a
query tuning tool

ORACLE
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4. Development Findings—Indexes
* |Indexes on columns:

=owner _id
= country

* make

* model

= country, make, model
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[ Oracle Real-World Perforr x

& C [ scam10db01.us.oracle.com:3080 % 9
Real-World Demos ~ Seftings | Window ~ | Layout~ = Axis~ = Command~ | Login Logged in as john.zimmerman | logout
SQL Output 20/ SQL Monitor Report E3i=)
e « || [More on omn N
ORACLE Enterprise Manager . -
1,200,020,001 Active Report (Eotch | v]
Elapsed: 00:00:03.70 Monitored SQL Execution Details )
1 select /*+ MONITOR */ count(*) Overview =
2 from (select ?wne r_:l.c! ’ , SQLID  1y624awpuqdfo @ Time & Wait Statistics 10 Statistics
3 Ferrari 458s' as text parallel Gfizx B
2 from carguys o 2 S easiss A ourstion | 2 7™ Buffer Gets | ° 350K
xacution Started Fri Sep 20, 35+
5 where country = 'Italy’ Last Refresh Time Fri Sep 20, 2013 9:38:36 AM | | Datsbar? Time | < 10 Requests | 415K
6 and  make = 'Ferrari’ Bton 1o 1677716 iquatava 0.8 [P —
7% and model = '458 Italia') e c;: . wait Activity % | 100 | | Cell Offload Efficiency 2%
COUNT () Details =
- _;:0 00(-) 00(; Plan statistics |} paralle’ ity [ [] Metris |
’ ’ Blan Hash Value 487 @ T1p: Right mouse cick on the tabl 10 Requests and 10 Bytes
Operation Name Estim... Cost Timeline(16... Exe... Actu... Mem... Tem... ... CPU Activit... | Wait Activi...
Elapsed: 00:00:00.52 § B o I —
end of step L GGREGATE : B
E % CooromiaTOR | e = I
0 o se10 e (ravo.. | au0002 . { = =
e & ) SORT AGGREGATE : {2 = Jz.05
- @ | HASH JOIN OUTER 46m eoEmmm— 3  som  3ce -
ID-  Description Status o
P | ) & PX RECEIVE aem 74K 32 som J o5
P y &
1 Default Statistics 49 & [ PX SEND HASH | :TQ10001 s6M| 74K 32| som J 382
] & PX BLOCK . 4sm 74K 32 som
. ) TABLE AC...| CARGUYS a6 74K a12| som 46 99].76
2 Add more predicate values 3 ks e I s B o
) B PX RECEIVE 4am | ey E— ;oM |7e
3 Change DoP o 2 I i MRS oy e [t
i B TABLE AC..| CARGUYS 4am | SseE— o Wy 22 e
4 Indexes @ 160 § IOEX .. CARGUYEMD  aan ran— 5oy |25k |3e2 o7

Add indexes and e
query takes longer— e
160 seconds!
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[ Oracle Real-World Perfor:

€« €' [) scam10dbO01.us.oracle.com:8080 ZF =
SQL Monitor Report 5
More on OTN

ORACLE Enterprise Manager

English
Active Reports (Eoih | v

Monitored SQL Execution Details )

Overview =
SQLID  1y624awpuqdfo @ Time & Wait Statistics 10 Statistics
Parallel
Gz s ouration |y 2 7mm euffer Gets |  c 350K
Exscution Started  Fri Sep 20, 2013
Last Refresh Time  Fri Sep 20, 2013 Database Time A, - ™ 10 Requests g 415K
Execution ID 16777216 PL/SQL & Java 0.0s 10 Bytes sace

User CARS2

wait ctiity s | : > | | Cell Offload ffiiency  s2%
Fetch Calls 1

Details =

lan statistics | () parallel ||~ Activity |[Z] metrics |

Plan Hash Valus 488558975

@ TIP: Right mouse click on the table allows o toggle betwieen 10 Requests and 10 Bytes

Operation Name Cost|Timeline(1615) Actual Rows| Memory (... Temp (Max) 10 Requests Cell Offlo... CPU Activity % Wait Activity %
{J [ SELECT STATEMENT [ 1 1

| ESORT AGGREGATE 1 { 1 1

i BIPX COORDINATOR ! 65 32 s

& 3 PX SEND QC (RANDOM) :TQ10002 1 ! 32 32

) & SORT AGGREGATE : : 32 a2 Wsos

& @ HASH JOIN OUTER P S — 32 som 368 r—

& B PX RECEIVE 46M 74Kt 32 soM Nros

@ £ PX SEND HASH 1TQ10001 46m 74k} 32 som T

@ B PX BLOCK ITERATOR 4sm 74k} 32 som

& TABLE ACCESS STORAGE FULL caRGUYS 4sm 74K} a12 som 52K

) ] BUFFER SORT D — 2 som 2ce

& B Px ReceIvE s ——— 2 som

il ) PX SEND HASH +TQ10000 44m Ssax EE—— 1 soM

] [} TABLE ACCESS BY GLOBAL INDEX ROWID CARGUYS 44m S5ey ME—— 1 s0M iy 328K L -
] INDEX RANGE SCAN = “a_1Dx M ak ——— 1 s0M PEES o7

S e Index looku PS on
millions of rows is slow

ORACLE
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4. Development Findings—Indexes

* Not understanding the big/little data challenge

* Indexes are not efficient for operations on a large
numbers of rows

= Full table scan is faster with predictable performance

ORACLE
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= |ndexing is an OLTP technique for operations on a small number of
rows

= Atable scan may consume more resources but it will be predictable
no matter how many rows are returned

= Indexes impact DML operations

= |f I/O bandwidth went from 70MB/sec to 70GB/sec would you
change your optimization/execution strategy?

ORACLE
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= Index driven query retrieving 1,000,000 rows
— Assume the index is cached and the data is not.
= 1,000,000 random IOPS @ 5ms per I/O
= This would require 5000 Seconds ( or over 1 hour ) to Execute

— How much data could you scan in 5000 Seconds with a fully sized 1/0
system able to scan 25 GB/Sec ?

= Over 100 TB!

ORACLE
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(@] %
[ Oracle Real-World Perforr x &
& C' [} scam10db01.us.oracle.com:8080 *l FE =
Real-World Demos ~ Window ~ | Layout~ | Axis~ | Command~ | Login Logged in as john.zimmerman | logout
SQL Output 2 O SQL Monitor Report E3i=)
1 i & || |More on OTN
7 from (select owner_:.q ! ORACLE Enterprise Manager
8 'Ferraris' as text Active Report English v
9 from carguys - . .
10 where make = 'Ferrari') pl, Monitored SQL Execution Details )
11 (select owner_id, Overview -
. ; '
%g £ Ferrari 458s' as text SQLID 3nzkbps4e8s597 @ Time & Wait Statistics 10 Statistics
rom  carguys parallel  &fiz; s ;
14 where country = 'Italy’ Execution Started Thu Sep 12, 2013 10:36:28 AM Durstion [ 49.0¢ euffer Got- | <V
15 and make = 'Ferrari' Last Refrash Time Thu Sep 12, 2013 10:37:17 aM | | Database Time [ "N 15 4m 10 Requests || 962K
16 and model = '458 Italia') p2 Exemm‘::r ;:;:216 PL/SQLE Java 0.05 10 Bytes |l >15cE
17* where pl.owner_id = p2.owner_id(+) e e wait activity % [ N 100 Cell Offload Efficiency  32%
Ferraris Ferrari 458s Other Ferraris Details =
"""""""""""""""""""""""""""""" Plan Statistics | 555 Plan | () Parallel |}~ Activity [[5] Metrics
50,000,001 50,000,000 1 Plan Hash Value 1048826780 2 Right mouse cick on the tab 0 Request 3nd 10 Bytes

Operation Name Estim... C... Timeline(49s) Me... Te... 10 Reque. CPU Activit... Wait Activit...
Elapsed: 00:00:50.74 SlselecTTEraTenBT =
end of step | [ — . 13
E & P cooRDIATOR i
0 Ul oo ocmmpom | rasooos . !
Monitored SQL Executions 2o || & (E)ECY L EERESE 2 - | 62
. . o & E] HASH JOIN RIGHT O... SO0M | 14 S— o5 [l 838K 7 N
D Description Status Duration ™) A ok 7ax — o 7
1 Default Statistics @ 49 i [ PX SEND BROADC... :TQ10000 360K 74y — s 244
] & PX BLOCK ITER... 360K 74K S—
: & TABLE ACCES... | CARGUYS 360K 7o — s9].77 Jiez
2 Add more predicate values @ 3 e P s e -
& TABLE ACCESS S... | CARGUYS som| 74K - 5913 sz
3 Change DoP @ 2
4 Indexes @ 160
. . Oracle.
5  Stats with Histograms (V) |
;i Rerun stats to get

histograms—no change in
plan or run time
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[ Oracle Real-World Perforr x

€« C' [ scam10db01.us.oracle.com:3080 =l =
SQL Monitor Report &
More on OTN a

ORACLE Enterprise Manager

English
ctive Reports =R

Monitored SQL Execution Details )

Overview
SQLID 3nzkbps488597 Time & Wait Statistics 10 Statistics
p—
B He Duration [l 45.05 eutfer Gets | '
Exacuton Startad Thu Sap 3, 2013 10136128 AM
Last Refresh Time Thu Sep 12, 2013 10:37:17 AM Database Time S : < 10 Requests [ lil] 962K
Execution ID 16777216 PL/SQL&Java 0.0s 10 Bytes S > 5cE

User CARS2
Fatch Calls 1

wait Actviy oo | 10 | | Cell Offload Effciency  32%

Details
lan statistics | §53 plan |} Parallel || Activity |[5] Metrics |

Plan Hash value 1048826780 & T1P: Right mouse cick on the table alows to toggle betwieen 10 Requests and 10 Bytes
Operation Name Estimated Rows|  Cost Timeline(49s) Executio...| Actual Rows Memory (M...| Temp (Max) 10 Requests Cell Offlo.... CPU Activity % Wait Activity %

|| B SELECT STATEMENT [ 1 1 g
& B SORT AGGREGATE 1 L 1 1 i3

i B PxCOORDINATOR 1 &s 32
& B PX SEND QC (RANDOM) :TQ10001 1 L] 32 32
& ] SORT AGGREGATE 1 — 2 22
@ ] HASH JOIN RIGHT OUTER SoM 1aeK —— 32 B 3s68 asce I — 35K N
& & PX RECEIVE B0k 7k — 32 veoom 1

& [ PX SEND BROADCAST 1TQ10000 360K 7oK —— 32 1,600M B2.4s
& B PX BLOCK ITERATOR 260K 7K | —— 22 som
& TABLE ACCESS STORAGE FULL carcUYs 380K 7K — 412 52K sy 77 Brs:
& B X BLOCK ITERATOR som 74K — »
) TABLE ACCESS STORAGE FULL CARGUYS som 74K — Som P ssff .13 Brs:

Copyright © 1996, 2013, Orach affiaces, Al ig
Oracke & 3 registered vrademark of Oracle Corporation and
Other names may be rademarks of ther respective owness,

reserved,
e s afiates.

Lots of wait time on temp 10

ORACLE
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5. Development Findings

» Re-gathered stats to automatically create histograms

* Frequency histograms on country, make and
model columns

* No change in plan—query still exceeds target

ORACLE
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EE
[ Oracle Real-World Perforr x
& C' [} scam10db01.us.oracle.com:8080 | FE =
Real-World Demos~ | Seftings | Window ~ | Layout~ = Axis~ | Command~ | Login Logged in as john.zimmerman | logout
SQL Output /0| SQL Monitor Report 2o

|| fMore on oM -

; from (select owner_id, ORACLE Enterprise Manager

'Ferraris' as text Active Reports
9 from carguys
10 where make = 'Ferrari') pl, Monitored SQL Execution Details )
11 (select owner_id, Overview =
} ; .
12 Fe rrari 4585 as text SQLID ghdstizgoszs @ Time & Wait Statistics 10 Statistics
13 f
rom  carguys paraliel 3z Bis
14 where country = 'Italy’ Execution Started Thu Sep 12, 2013 10; purstion [ 3002 puffer cet: I =
15 and make = 'Ferrari’ Last Refrash Time :35:18 av | | Database Time | <5 5~ 10 Requests | s62€
16 and model = '458 Italia') p2 Exememssrs PL/SQLEJava 0.0s 10 Bytes |l 215G
17* where pl.owner_id = p2.owner_id(+) e e wait Activity % | 100 Cell Offload Efficiency  55%
Ferraris Ferrari 458s Other Ferraris Detnly =
- - - - - - ot - - Plan Statistics | 555 Plan | () Parallel |}~ Activity [[5] Metrics
50,000,001 50,000,000 1 Blan Hash Value 1048826780 @ TIP: Right mouse ciick on the table allows to toggle between 10 Requests and 10 Bytes
Operation Name Estim... C... Timeline(30s) |Ex... Act... Me... Te... 10 Reque... Cel... CPU Activit... Wait Activit...
Elapsed: 00:00:29.77 {} B sELECT STATEMENT [ |67
end of step { E1SORT AGGREGATE ' LU
El|§ &excooromaror fes a2
D ~ |l &8 B} PX SEND QC (RANDOM) :TQ10001 1 o2 32
Monitored SQL Executions o)l & ] SORT AGGREGATE 1 L BE T Jo4
N =5 " & | HASH JOIN RIGHT O... oM pepMm— 3 som 356 5268 il 830K s
LY Desolption Status puration a8 & PX RECEIVE 360K 74— 32| 1,600 §o2o B
1 Default Statistics 49 i [ PX SEND BROADC... :TQ10000 360K 74k — 32 1,600 o |23t
] B PX BLOCK ITER. 360K | 74— 32| som
H 75°] TABLE ACCES... CARGUYS 360K 74K — 412 soM | 626 9.4 177
Add more predicate values 3 |lfes & avocK rTERATOR = a| som
& TABLE ACCESS S... | CARGUYS som| 74K — iz som Jeax 9954 )
Change DoP 2

Indexes 160

Copyright © 1996, 2013, Oracle and/or its affiliztes. All rights reserved.
Oracle s 2 registered vademark of Oracle Corporation and/or its affiates.
51 ||| oo sy o cacamars o e e o

Stats with Histograms

000000

Flash Temp 30

N o o 1 AW N
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[ Oracle Real-World Perforr x

€« C [} scam10db01.us.oracle.com:3080 %

SQL Monitor Report

Mare on OTN
ORACLE Enterprise Manager —
Active Reports L J

Monitored SQL Execution Details )

Overview =

SQLID  ghdstizgsszzs @ Time & Wait Statistics 10 Statistics

Parallel

B He Ouration [l 30.05 Buffer cet= | :
Execution Started  Thu Sep 12, 2013 10:38:48 AM
Last Refresh Time Thu Sep 12, 2013 10:39:18 AM Database Time N i 5 10 Requests [ lil] 962K
Execution ID 16777216 PLSQLE Java 005 10 Bytes S 25
User CARS2
it activity | — 100 Gall Offioad Efficlency  53%
Fatch Calls 1

Details

Plan Statistics | g2 Plan | &} Parallel || Activity |[5] Metrics |

Blan Hash Value 1048826780

& T1P: Right mouse cick on the table allowss to toggle betvieen 10 Requests and I

Operation Name Est Rows|  Cost Timeline(30s) Executio...| Actual Rows Memory (M...| Temp (Max) 10 Requests Cell Offlo.... CPU Activity % Wait Activity %
|| B SELECT STATEMENT L 1 1 B

|| B SORT AGGREGATE 1 u 1 1

i B PxCOORDINATOR L &s 32

55°) B PX SEND QC (RANDOM) :TQ10001 1 - 32 32

a8 & SORT AGGREGATE B — 22 32 gooe

& ] HASH JOIN RIGHT OUTER SoM 1aek E——————— 32 som 3s68 s2ce I — 535K el
& 1 PX RECEIVE 380K 7ax — 32 1,600 e B

& [ PX SEND BROADCAST 1TQ10000 360K 70K — 32 1,600M . "EED

& B PX BLOCK ITERATOR 260K 74K | — 22 som

& TABLE ACCESS STORAGE FULL caray 380K 7K M— 412 som 52K R "2l

& B PX BLOCK ITERATOR som 7ax — 32 som

& TABLE ACCESS STORAGE FULL < som 74K — a12 som P EEE e

g

= Now IO accounts for a
smaller percentage of
database time

ORACLE
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6. Development Findings

» Most of the wait time was spent performing 10 on
temp, so move temp to flash disks

» Improved performance but still does not meet target
* Not a good use of flash

= |ncorrect use of tools/products

ORACLE
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. Manual Memory Parameters

[ Oracle Real-World Perforr x Y_%

= C' [) scam10db01.us.oracle.com:8080

1 Default Statistics

Add more predicate values
Change DoP

Indexes

Stats with Histograms
Flash Temp

Manual memory allocation

Cardinality Hint

O 0 N OO b~ W N

Real-World Demos ~ Window ~ | Layout~ | Axis~ | Command~ | Login
SQL Output E3i=]
7 from (select owner_id, N
8 'Ferraris' as text
9 from carguys
10 where make = 'Ferrari') pl,
11 (select /*+ cardinality(carguys 50000000) */ owner_id,
12 'Ferrari 458s' as text
13 from carguys
14 where country = 'Italy’
15 and make = 'Ferrari’
16 and model = '458 Italia') p2
17* where pl.owner_id = p2.owner_id(+)
Ferraris Ferrari 458s Other Ferraris
50,000,001 50,000,000 1
Elapsed: 00:00:02.70
end of step
D B
Monitored SQL Executions N E
- Description Status Duration

FIOE -
3
2

160

51

30

88

0000000G

ORACLE

REAL-WORLD PERFORMANCE

e =

Logged in as john.zimmerman | logout

SQL Monitor Report 20
ors on oTH

ORACLE Enterprise Manager
Active Report:

English v

Monitored SQL Execution Details )

Overview -

SQLID b3gssbentja7e @ Time & Wait Statistics 10 Statistics

Parallel

&iaz Bs Duration [ 35.05 euffer Gets N < <V
Excution Started  Thu Sep 12, 2013 10:41:15 AM
Last Refrash Time  Thu Sep 12, 2013 10:41:50 AM | | Database Time | 52 10 Requests | 124K
Execution ID 16777216 PUSQLEJava 0.0s 10 Byt e 119GE
User CARS2
wait activity v | 1 00 Cell Offload Efficiency  99%

Fatch Calls 1

Details =

Plan Statistics | 555 Plan | () Parallel |}~ Activity [[5] Metrics

Blan Hash Value 1048826780

@ T1P: Right mouse clck on the table alov

O Requests and 10 Bytes

Operation Name Estim... C... Timeline(35s) |Ex... Act.. Me... Te... 10 Reque... Cel... CPU Activit... Wait Activit...
|| B SELECT STATEMENT L i3

@ @ SORT AGGREGATE ' LRI I2

)  @PxcooromaTor fes a2 |zes

& B PX SEND QC (RANDOM) :TQ10001 1 ¥os2 32

) B SORT AGGREGATE 1 - I3

@ ) HASH JOIN RIGHT O... Som| 140 S— 5, s0m sacs —e

55°) B} PX RECEIVE 360K 74K MEm—— 5> ;1,600 o s
& [} PX SEND BROADC... :TQ10000 360K 74K S— 32 1,600 "Rt s

) B PX BLOCK ITER .. 360K 74K S— 32 som

& TABLE ACCES... | CARGUYS 360K 74y S— 412 som i 52k 592

& [ BX ELOCK ITERATOR som 74K = som

& TABLE ACCESS S... | CARGUYS som| 74K a1z som s 52k 935 [ e
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REAL-WORLD PERFORMANCE

€« C [} scam10db01.us.oracle.com:3080 T =
SQL Monitor Report . . - 5
Very little 10 in database time :
ORACLE Enterprise anager ==
Monitored SQL Execution Details )
Overview =
SQLID b3gesb8ntja7e Time & Wait Statistics 10 statistics
parallel
srelel Gis2 Bis Duration [l 35.05 Buffer Gats 16M
Execution Started Thu Sep 12, 2013 10141115 AM
Thu Sep 12, 2013 10141550 AM | | Database Time il e2m 10 Requests [ 124K
16777216 PL/SQL&Java 0.0s 10 Bytes 11968
cars2
Wit Activity 100 Cell Offload Efficiancy 5%
Fetch Calls 1 -

Details

Plan Statistics | g2 Plan | &} Parallel || Activity |[5] Metrics |

1048826780

Blan Hash Value

Poor cardinality estimate—
360K estimated rows vs 50M
actual rows

@ Tip: Right

Operation Name Estimated Rows| Cost [Timeline(35s) Actual Rows Memory (M...| Temp (Max) 10 Requests Cell Offlo... CPU Activity % Wait Activity %

[} SELECT STATEMENT - 1 1 Bz
& @ SoRT AGGREGATE 1 - 1 1 -2

£ PX COORDINATOR Ll &s 32 “EES

& 1 PX SEND QC (RANDOM) TQ10001 1 - 32 32
) & SORT AGGREGATE 1 — 32 a2 B
& ) HASH JOIN RIGHT OUTER SoM 1apk —— 32 B sace R 7
& 1 PX RECEIVE o0k 7k | —— 32 1,600M [ F) R
& 1 PX SEND BROADCAST 1TQ10000 3e0k 7y S— 32 1,600M - s
i 1 PX BLOCK ITERATOR 360k 7ax S— 32 oM
& TABLE ACCESS STORAGE FULL carGUYS se0k 7k S— 412 B iy s ETE
& B PX BLOCK ITERATOR som 74K — 32 oM
& TABLE ACCESS STORAGE FULL carauYs som 74K — 412 som iy 52 sl s -5

Increased memory size
manually—now there is
no use of temp
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7. Development Findings
» Set sort_area_size and hash_area_size to 2G
» Eliminated temp usage but still did not meet target

* Memory is allocated per parallel server process,
which can quickly exceed resources

* Moving to a solution before understanding the
problem

ORACLE
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[ o e ———————————————————————————————————————————ee—

[ Oracle Real-World Perforr x

€« C [} scam10db01.us.oracle.com:3080 I =
Real-World Demos ~ Settings | Window ~ | Layout~ = Axis~ = Command~ | Login Logged in as john.zimmerman | logout
SQL Output 20/ SQL Monitor Report E3i=)
. . & || |More on OTN -
7 from  (select ?wner_:l.q, . ORACLE Enterprise Manager TS
8 Ferraris' as text Active Reports ((Enstish | ¥
9 from carguys
10 where make = 'Ferrari') pl , Monitored SQL Execution Details )
11 (select /*+ cardinality(carguys 50000000) */ owner_id, Overview =
! ; )
12 Ferrari 458s' as text SQLID fotswragmidus @ Time & Wait Statistics 10 Statistics
13 from carguys paraliel Bflaz s Durat 2.0 euifer Gets | 1oV
14 where country = 'Italy’ Execution Started Thu Sep 12, 2013 10158158 AM wration [ 3.02 ufer Gets 1
15 and make = 'Ferrari' Last Refrash Time  Thu Sep 12, 2013 10:59:02 AM Database Time | 1 <™ 10 Requests | 124K
16 and model = '458 Italia') p2 Execution ID 16777216 PL/SQLEJava 0.0s 10 Bytes | — 115GE
: : User caRs2
17*% where pl.owner_id = p2.owner_id(+) cotch Calls 1 wait Activity % [N 100 | | Cell Offioad Efficiency 99%
Ferraris Ferrari 458s Other Ferraris Detnly -
"""""""""""""""""""""""""""""" lan Statistics | 53 Plan | G5} Parallel [ Activity |[] Metrics
50,000,001 56,000,000 1 Blan Hash Value 1211196936 @ TIP: Right mouse ciick on the table allows to toggle 10 Requests and 10 Bytes
Operation Name Estim... C... Timeline(3s) |Ex... Act.. Me... Te... 10 Reque... Cel... CPU Activit... Wait Activit...
Elapsed: 00:00:02.70 | B seLecT sTaTemenT I
end of step { @ soRT accreaaTe : =
b B} PX COORDINATOR - 65 32
D ~ | & [ PX SEND QC (RANDOM) | :TQ10002 1 —a 3:
Monitored SQL Bxecutions o)l & ] SORT AGGREGATE 1 — i 32 o1
. o ; ) @ HASH J0MN OUTER som 145 e som 30 —
n Description Status Duration @ o REcEVE ol 7ad w52l som Jrzs
1 Default Statistics 490 - (11l GexsooHAsH | iTquoooo | sow| W | ol so Joar
. ] & PX BLOCK ITER... som 7ak = 3 som
Add more predicate values 3 & TABLE ACCES... | CARGUYS Som| 74« mmm— | 15l oM ek | oo]sao —r
@ 8 PX RECEIVE som 7ax e 5 5oy | 256
Change DoP 2 ) GexseomasH | TQuosor som 7ex  mm= 3 sow [53
s B PX BLOCK ITER... s0M | 74K — 32 som
Indexes 160 & TABLE ACCES... | CARGUYS s0M | 74K — 412 sOM My 62k 39 6.1 7

Stats with Histograms

Copyright © 1996, 2013, Oracle andlor s afiates. All ights reserved,
30 Orack & 2 registered v Oracle Corporation andlor s afiates,
Other names may be trademarks of ther respsctive owners.
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Cardinality Hint

0000000G
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€« C' [} scam10db01.us.oracle.com:8080 | =
SQL Monitor Report &
More on OTN a
ORACLE Enterprise Manager —

Active Reports

Monitored SQL Execution Details )

Overview

SQLID  fptéwragmidug ( Time & Wait Statistics 10 Statistics

p—
sz Bis Duration [ .05 ey

Execution Started Thu Sep 12, 2013 10:58:59 AM

Last Refresh Time  Thu Sep 12, 2013 10:59:02 AM | | Database Time — 10 Requests [l 124K
Exacution 10 16777216 PLSQLE Java 0.08 - Lisce
User CARS2
Wait Activity 100 Cell Offload Efficiency 99%

Fatch Calls 1

Details

| pran statistcs | o lan | paraliel || Activity |[F] metrics |

Blan Hash Value 1211196936

P: Right mouse cick on the tab

10 Requests

Operation Name Estimated Rows|  Cost Timeline(3s) Executio...| Actual Rows|Memory (M...| Temp (Max) |10 Requests Cell Offlo.... CPU Activity % Wait Activity %
EJ SELECT STATEMENT — 1 1
[} SORT AGGREGATE 1 — 1 1
E} PX COORDINATOR — s 32
55°) B PX SEND QC (RANDOM) :TQ10002 1 — 32 32
& £ SORT AGGREGATE . ———— 32 32 Wear
& [ HASH 101N QUTER soM 14ex —— 32 som 368 s <
@ Bl PX RECEIVE som 74K — 22 som §ras
s I PX SEND HASH 1TQ10000 som 74K — 32 som Mo
& B} PX BLOCK ITERATOR som 74K — 32 som
& TABLE ACCESS STORAGE FULL CARGUYS som 74K — a12 som [FR—- B ERE) -
@ Bl PX RECEIVE som 74 — 22 som §2ss
s E PX SEND HASH 1TQ10001 som 74K — 32 som PERE)
& B PX BLOCK ITER som 74K = 32 som
@ TABLE ACCES CARGUYS som 74K — a12 som [FR—- 5ol 6.41 N 7
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Plan switches from a broadcast Use cardinality hint to specify
to a hash distribution correct number of rows
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8. Cardinality Hint

» SQL Monitor showed poor cardinality estimates

= Cardinality hint gives optimizer the correct number of
rows for the table scan

* Plan changed from a broadcast to hash distribution
= Query time now meets target
= Now temp is not an issue

ORACLE
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[} Oracle Real-World Perforr x

= C' [) scam10db01.us.oracle.com:8080 % Fm =
Real-World Demos ~ Settings | Window~ | Layout~ | Axisv | Command~ | Login Logged in as john.zimmerman | logout
SQL Output 2 O SQL Monitor Report E3i=)
7 from (select owner_id, Sy Horecniom 3 s
8 ‘Ferraris' as text (?:?AC:_E Enterprise Manager = .
9 from carguys
10 where make = 'Ferrari') pl, Monitored SQL Execution Details )
11 (select owner_id, P— _
12 'Ferrari 458s' as text > 5
SQLID dvkuxfxfingdg (B Time & Wait Statistics 10 Statistics
13 from carguys N . .
14 where country = 'Italy’ Execution Started Fi Sep 20, 2013 10:15:13 A purstion 302 puffer ot I <
15 and make = 'Ferrari’' Last Refrash Time  Fri Sep 20, 2013 10:15:16 Av || Database Time | « >~ 10 Requests | 124K
16 and model = '458 Italia') p2 Executm‘: © ;:;st PL/SQL & Java 0.0s 10 Bytes | 115GE

17* where pl.owner_id = p2.owner_id(+) wait Activity v | ' 00 Cell Offload Efficiency  99%

Fatch Calls 1

Ferraris Ferrari 458s Other Ferraris Details -
““““““““““““““““““““““““““““““ lan Statistics | 53 Plan | G5} Parallel [ Activity |[] Metrics
50,000,001 50,000,000 1 o
Plan Hash Valus 1317911832 @ T1p: Right mouse cck on the tabls slows to toggle 10 Requests and 10 Bytes
Operation Name Estim... C... Timeline(3s) |Ex... Act.. Me... Te... 10 Reque... Cel... CPU Activit... Wait Activit...
Elapsed: 00:00:02.53 yorr— — s
end of step -
(|  ©SORT AGGREGATE 1 1o
D b B} PX COORDINATOR - s 32
& B PX SEND QC (RANDOM) TQ10002 1 -2 32
Monitored SQL Bxecutions o)l & ] SORT AGGREGATE 1 — i 32 N2
2 s = B HASH JOIN RIGHT O... 50M 148 LSS 32 som| 368, B
- Description Status Duration @
= 55°) [ PX RECEIVE 360K 74K —— 3 sOM -
2 Add more predicate values 3 e GexseDwAsH | TQioo00 | asox| 7e e— 2 som 1508
] & PX BLOCK ITER... 360K 74K — 5 sOM
Change DoP 2 Ll TABLE ACCES...  CARGUYS ok 7ax  S— > som M sk ss)s.0s e
@ 8 PX RECEIVE som 74K — 3 soM Is.0e
B PX SEND HASH :TQ10001 S0M 74K —— 32 sOM s.08
naexes & I
s Bl PX BLOCK ITER... S0M | 74K — 3 soM
Stats with Histog rams 51 & TABLE ACCES... CARGUYS soM| 74K — 412 som M 52K 93878 Y

Flash Temp

Copyright © 1996, 2013, O o
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m

Manual memory allocation
Cardinality Hint
Disable Broadcast Distribution

O 0 N OO U1 b~ W

0000000G
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= C' [) scam10db01.us.oracle.com:8080

SQL Monitor Report

More on OTN

ORACLE Enterprise Manager
Active Reports

ORACLE

REAL-WORLD PERFORMANCE

[') Oracle Real-World Perfor x

Monitored SQL Execution Details )
Overview

SQLID dvkuxfxfangdg
parallel sz s

Execution Started  Fri Sep 20, 2013 10:15:13 AM

Time & Wait Statistics

Duration [l 3-05

10 Statistics

Last Refresh Time Fri Sep 20, 2013 10:15:16 AM | | Database Time
Execution ID 16777216 PUSQLEJava 0.0s
User CARS2
Wait Activity ¥
Fetch Calls 1

R :°°

10 Requests |y 124K

10 Bytes

11968

Call Offload Efficiency 99%

Details

Plan Statistics | £z Plan | () Parallel | Activity |[5] Metrics

Plan Hash Value 1317911832

Operation Name
[} SELECT STATEMENT
) SORT AGGREGATE
B} PX COORDINATOR
B PX SEND QC (RANDOM) iTQ10002
) SORT AGGREGATE
1 HASH JOIN RIGHT OUTER
& PX RECEIVE
B PX SEND HASH :TQ10000
£ PX BLOCK ITERATOR
TABLE ACCESS STORAGE FULL caraUYS
B PX RECEIVE
& P SEND HasH Q10001
& PX BLOCK ITERATOR

I

TABLE ACCESS STORAGE FULL ~cuvs

Copyright © 1996, 2013, Oracle andlor s afiates, All ights reser
Orack s a registered rademark of Oracle Corporation andlor s affiates.
Other of ther raspactive ownass.

Estimated Rows. Cost Timeline(3s) Executio...| Actual Rows| Memory (M...
— 1 1
1 — 1 1
— &5 32
1 — 32 32
5 — ) =
som 148K —— 22 som 368
360K 74K — 32 som
350K 74K —— 22 som
360K 74K — 32 soM
380K 74K — a12 som
som 74K — 32 som
soM 74K — 32 s0M
som 74K — 32 som
som 74K — 412 som

P: Right mou:

Temp (Max) 10 Requests.

-2
—

Wsoe
i 521 o3 W s.08
Wsoe
Wsos
i 5 95 ee

Cell Offlo... CPU Activity %

0 toggle b

en 10 Requests and 10 Bytes

Wait Activity %

—

—

— o

Disable broadcast distribution and now we
have the hash distribution as with the

cardinality hint
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9. Development Findings

» Googling reveals a hidden parameter to disable
broadcast distribution

* Plan and run times are similar to cardinality hint,
meeting target

» Moving to a solution before understanding the
problem

ORACLE
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[ Oracle Real-World Perforr x Y__}

€« C' [} scam10db01.us.oracle.com:8080 I =
Real-World Demos ~ Window ~ | Layout~ | Axis~ = Command~  Login Logged in as john.zimmerman | logout
SQL Output 20/ SQL Monitor Report E3i=)
6 ) Diff || [More onomn )
7 from (select owner_id, DPAC:‘E‘ Enterprise Manager English | v
8 'Citroens and Minis' as text
9 from carguys Monitored SQL Execution Details )
10 where make ir_1 ('Ferrari', 'Citroen’', 'Mini')) pl, prm—— =
11 (select owner_id, . y
12 B Mln i_coope rs B as text SQLID Sp2v6S59suuhzp () Time & Wait Statistics 10 Statistics
parallel iz Bis iy
13 from carguys Execution Started Fri Sep 20, 2013 10117:25 AM puration M 27.0< euffer cots M =
14 where make in ('Citroen’', 'Mini‘) Last Refresh Time  Fri Sep 20, 2013 10:17:42 AM | | Database Time  |RANUINN <7 3= 10 Requests | 124K
15 and model in ('Cooper')) p2 Execution ID 16777216 PUSQLEJava 0.0s 10 Bytes  — 119G
16* where pl.owner_id = p2.owner_id(+) o :T' f"“sz wait Activity % |SSSSSSSSSSS 100 | | Cell OFfload Efficiency 99%
Combos 1 Combos 2 DIFF Details -
“““““““““““““““““““““““““““““““ Plan Statistics | 555 Plan | () Parallel |}~ Activity [[5] Metrics
150,010,001 100,000,000 50,010,001 a o
Plan Hash Value 1317911832 @ T1P: Right mouse click on the tabl O Requests and 1O Bytes
. . . Operation Name Estim... C... Timeline(17s) |Ex... Act... Me... Te... IO Reque. CPU Activit... Wait Activit...
Elj”sjd' t°°'°°' 16.79 e U
end ot step [l SORT AGGREGATE 1 .y 1
D E B} PX COORDINATOR i &5 32
~ |l &8 5 PX SEND QC (RANDOM) TQ10002 1 = 2 32
Monitored SQL Executions 2o || & E}-SORT AGGREGATE : — = —— eo
. o ; & 5 HASH JOIN RIGHT O... 95m 140 M— 5 1som  7me S
D Description Status Duration @ o RECEWVE e sl 10
3 Change DoP 2 s DexseiouasH  TQuoo0 | sask sexmmm 5 oc
] & PX BLOCK ITER... 4ok | 7oxMmm— | 5; ok
Indexes 160 ” TABLE ACCES... | CARGUYS aaoK| 7. mm— | 15| 30y o« | 1008 [r—
i) 8 PX RECEIVE S5 7 SE— 3 5oy
Stats with Histograms 51 il GexseomasH | TQuosor o5 7oy E— oy
& B PX BLOCK ITER... 95M 74k MEEEESSIII= 32 sOM
Flash Temp 30 & TABLE ACCES... | CARGUYS 95M | 74— 417 SOM M 52k 994 I Ed

33
3
3

17

Manual memory allocation

m

Cardinality Hint

O 0 N o U b

Disable Broadcast Distribution

0000000G

10  Query 2 Disable Broadcast Distribution
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[') Oracle Real-World Perfor x

= C' [) scam10db01.us.oracle.com:8080 ~F =
SQL Monitor Report )
More on OTN

ORACLE Enterprise Manager

English
Active Reports [

Monitored SQL Execution Details )

Overview —
SQUID  Sp2veSasuchzp @ Time & Wait Statistics 10 Statistics
Paralll
ol Waz Bo s Duration | 705 sutrer Gets |
Last Refresh Time i Sep 20, 2013 10117142 AM | | Database Time 35 10 Requests i 124K
Execution ID 16777216 PL/SQL & Java 0.0s 10 Bytes 119GB
veer o2 wait Actiity > | > | | || CFflosd Efciancy 3%
Feteh calls 1
Details -
Plan Statistics | £z Plan | () Parallel | Activity |[5] Metrics
Plan Hosh value 1317911632 @ 1 oght mouse cick o the tabla sovest oggle besen 10 Recuests and 10 Byles
Operation Name Estimated Rows Cost Timeline(17s) Actual Rows Memory (M... Temp (Max) IO Requests Cell Offlo... CPU Activity % ‘Wait Activity %
Bl SELECT STATEMENT - 1 1
[ SORT AGGREGATE 1 - 1 1
B PX COORDINATOR - 65 32
@ 5 PX SEND QC (RANDOM) +TQ10002 . - 32 32
& ) SORT AGGREGATE : —— 32 32 R <o
@ [ HASH JOIN RIGHT OUTER SaM remk 32 150m 7me >
& & PX RECEIVE sask ek = 32 10K
& [ PX SEND HASH +TQ10000 sask 7oK ——— 32 10K
a8 Bl PX BLOCK ITERATOR 845K 74K —— 32 10K
& TABLE ACCESS STORAGE FULL CARGUYS 849K 7 ———— a2 10K iy, &2« 100l & I <
& & ex Recenve o e 2 som
& 1 PX SEND HESH Q10001 a5m 7 — 32 soM
& B PX BLOCK ITERATOR asm 7 —— 22 som
& TABLE ACCESS STORAGE FULL e ssm 7 K e — a12 som iy s>« ss 4 T E

Copyright © 1996, 2013, Oracle andfor s afiaces, Al ights reserved,
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Query 2 also uses a hash distribution
but does not meet target
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Query 2: Broadcast Distribution Disablee} o reromac:

10. Development Findings

= Plan uses a hash distribution
» Exceeds target

ORACLE
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[ Oracle Real-World Perforr x %%
& C [} scam10db01.us.oracle.com:3080 I =
Real-World Demos ~ Window ~ | Layout~ | Axis~ = Command~  Login Logged in as john.zimmerman | logout
SQL Output # O SQL Monitor Report E3i=)
6 ) lef & || |More on OTN
7 from (select owner_id, TRAGES Enterprise Manager Englsh | v
8 'Citroens and Minis' as text
9 from carguys Monitored SQL Execution Details )
10 where make ir_1 ('Ferrari', 'Citroen’', 'Mini')) pl, prm—— =
11 (select owner_id, . )
M ' SQLID  srprpsn2ybzug @ Time & Wait Statistics 10 Statistics
12 Mini Coopers' as text paraliel oz Bs . .
13 from carguys Execution Started Fri Sep 20, 2013 10:19:36 AM purstion 2.0 euffer ets | <
14 where make in ('Citroen’,'Mini') Last Refrash Time  Fri Sep 20, 2013 10:19:38 AM | | Database Time | NI, o= 5= 10 Requests [ 124k
15 and model in ('Cooper')) p2 Exewm‘: D 16777216 PUSQLE Java 0.05 10 ovtes | 1 15cE
16* where pl.owner_id = p2.owner_id(+) e c;: CXARSZ Wait Activity v | 00 Cell Offload Efficiency  99%
Combos 1 Combos 2 DIFF Details -
“““““““““““““““““““““““““““““““ Plan Statistics | 55 Plan | () Parallel |~ Activity |
150,010,001 100,000,000 50,010,001 a »
Plan Hash Value 1048826780 @ TIP: Right mouse ciick on the tabl O Requests and 10 Bytes
. . . Operation Name Estim... C... Timeline(2s) |Ex... Act.. Me... Te... 10 Reque. CPU Activit... Wait Activit...
Eljps:d : t°° 100:02.46 e = . .
en ° S ep [E} SORT AGGREGATE 1 — 1 1
D E B} PX COORDINATOR — s 32 U7
~ |l &8 5 PX SEND QC (RANDOM) +TQ10001 1 — 2 32
Monitored SQL Executions. 2o || & [} SORT/AGGREGATE 3 —— =2 7
=y N & | HASH JOIN RIGHT O... o5M 14p S 33 150M| 37MB B
- i
D Description Status Duration @ o RECEWVE e — | 20
4 Indexes 160" - ||l B 5610 6R0R0C...| TQi0000 | sssi 7akm %) s
i i ] & PX BLOCK ITER... g4k | 74k 32| 10k
Stats with Histograms 51 ” TABLE ACCES... | CARGUYS aask| 7 a1z 104 I 2« | 100 -
i) E PX BLOCK ITERATOR s5M 74K — 3 soM
Flash Temp 30 ) TABLE ACCESS S... | CARGUYS osM| 74k Sem—gip  soM M 2K 98 -

33
3
3

17

Manual memory allocation

Cardinality Hint

O 0 N o wuv

Disable Broadcast Distribution

m

10  Query 2 Disable Broadcast Distribution

0000000G

11  Query 2 Reset Parameter
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[') Oracle Real-World Perfor x

& C' [} scam10db01.us.oracle.com:8080 e
SQL Monitor Report a8
1ore on T ~

ORACLE Enterprise Manager
Active Reports

Monitored SQL Execution Details )

Overview —
SQL ID  8rprpsn2ybzuq Time & Wait Statistics 10 Statistics
Paralll
Bz 2 Duration [l 2.05 sutrer Gets |
Execution Started  Fi Sap 20, 2013 10113136 AM
Last Refresh Time i Sep 20, 2013 10119138 A | | Database Time I > 10 Requests i 124K
Execution ID 16777216 PL/SQL & Java 0.0 10 Bytes 11968

User CARS2
Fetch Calls 1

Wait Activity %

i > | | Gl Offload Effciancy  95%

Details =

Plan Statistics | £53 Plan | () Parallel [ Activity |

Plan Hash Value 1048826780 @ T1p: Right mouse click on the table allows to toggle between 10 Requests and 10 Bytes
Operation Name Estimated Rows|  Cost| Timeline(2s) Executio...| Actual Rows| Memory (M... Temp (Max) 0 Requests Cell Offlo... CPU Activity % Wait Activity %

) SELECT STATEMENT — 1 1

) SORT AGGREGATE 1 — 1 1
1 PX COORDINATOR — &5 32 s

@ @ PxSEND QC (RANDOM) 1TQ10001 i —— 32 32/
& ) SORT AGGREGATE : D — 32 32 —
& B} HASH JOIN RIGHT OUTER ssM 14eKk —— 32 150M 37me I Ed
& & PX RECEIVE sask 74k —— 32 3206
] [} PX SEND BROADCAST :TQ10000 843K 74K M— 32 320K
& B1 PX BLOCK ITERATOR sask 7y M— 32 10K
s TABLE ACCESS STORAGE FULL cARGUYS sask 7ax M— 412 10K [IR—T 100 I
) & Px BLock mERATOR osu rax — 2 som
& TABLE ACCESS STORAGE FULL - ssm 74K —— a12 som [R—- s I -

Reset parameter to enable broadcast distribution—
now query 2 uses a broadcast and meets target

RAC
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Query 2: Broadcast Distribution Enableg- o rerommc

11. Development Findings

» Reset parallel broadcast enabled
* Plan now uses a broadcast distribution
* Meets target

» Should not change system parameters to tune one
query

ORACLE
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(=[®] %
[ Oracle Real-World Perforr x Y__¥

€« C [} scam10db01.us.oracle.com:3080 I =
Real-World Demos + Settings | Window~ | Layout~ | Axis~ | Command~ | Login Logged in as john.zimmerman | logout
SQL Output 20/ SQL Monitor Report E3i=)
7 from (select owner_id, a2 g*p"/g:‘_e Entorprise M. -
8 'Ferraris' as text e o etprise Hanaget [engish v
9 from carguys
10 where make = 'Ferrari') pl, Monitored SQL Execution Details )
11 (select owner_id, prm—— =
12 'Ferrari 458s' as text .
SQLID  3bedvzbk70cy @ Time & Wait Statistics 10 Statistics
13 from carguys parallel &3z Bos
14 where country = 'Italy’ Execution Started Thu Sep 12, 2013 11:08:48 AM puration [ 34.02 euffer ceots I =
15 and make = 'Ferrari' Last Refrash Time  Thu Sep 12, 2013 11:09:42 AM Database Time | 157~ 10 Requests || 1,014K
16 and  model = '458 Italia') p2 Besien o serrrass susqLa e 008 Py ————
17% where pl.owner_id = p2.owner_id(+) o f"“sz wait Activity % | 00 Call Offload Efficiency 305
Ferraris Ferrari 458s Other Ferraris Details -
““““““““““““““““““““““““““““““ Plan Statistics | &2 Plan | &) Parallel || Activity [[5] Metrics
50,000,001 50,000,000 1 a l ] l l o
Plan Hash Value 2967640732 & T1P: Right mouse click on the table allows to toggle between IO Requests and 10 Bytes
Operation Name Estim... C... Timeline(54s)  Ex... Act...  Me... Te... 10 Reque... Cel... CPU Activit... Wait Activit...
Elapsed: 00:00:52.58 e (e | <
d of step |} B SELECT STATEMENT i 1 J14
en (| E SORT AGGREGATE 1 [T
8 B PX COORDINATOR I es 32
D & [} PX SEND QC (RANDOM) | :TQ10001 1 Va2 a2
e Ao || a8 & SORT AGGREGATE : = 3 3 |
HASH JOIN RIGHT O... 49M 14pMEMNNLIIIS 32 50M 36GB 52GB 890K 73 86
ID-  Description Status  Duration || & B a—— I g
= = 5+ B} PX RECEIVE 323K 74K 32 1,600 e | §O)
5  Stats with Histograms (v} ST - 1] s 3.P% SEND BROADC...| 1TQu0000 | 323K e | 5o 1 coo "M T
) & PX BLOCK ITER... 323K e S— 5 som
6  Flash Temp @ 30 & Bview sea e 4 sou Ja
& TABLE ACCE... CARGUYS 323 7k 4> sOM |62 59| 1.08 | e
7 Manual memory allocation @ 33 ) Bl PX BLOCK ITERATOR 4om 74K = 32 som
& TABLE ACCESS S... | CARGUYS aom 74K = som |2 99 .41 Jiss
8  Cardinality Hint (V) 3
9  Disable Broadcast Distribution @ 3 Conyrgh © 199, 2013, Orad sl s fians, Al righs rservd
Oracke s 2 registered vademark of Oracle Carporation andfor s afiates,
i o Orhas names may be vademarks o he respecive ownar.
10  Query 2 Disable Broadcast Distribution @ 17
11 Query 2 Reset Parameter @ 2
12 Extended Stats (V) 53
13 L
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[ Oracle Real-World Perforr x

€« C' [} scam10db01.us.oracle.com:8080 =l =

SQL Monitor Report &

More on OTN a
?S‘/A“C‘I‘_G%Emerpnse Manager English

Monitored SQL Execution Details )
Overview =

sQLID Time & Wait Statistics 10 Statistics
Parallel

Duration [l 54.05 eutfer Gots | =
Execution Started Thu Sep 12, 2013 11:08:48 AM
Last Refresh Time  Thu Sep 12, 2013 11:09:42 AM | | Database Time S 7™ 10 Requests [l 1,014k
Execution ID 16777216 PL/SQL&Java 0.0s 10 Bytes T ey
User CARS2
wait activiey o | ©0 | | Cel Offload Eficiency 30%

Fatch Calls 1

Details =
Plan Statistics | g2 Plan | &} Parallel || Activity |[5] Metrics |
Plan Hash Value 2967640732 & T1P: Right mouse cick on the table allowss to toggle betvieen 10 Requests and I
Operation Name Estimated Rows  Cost Timeline(54s) Executio...| Actual Rows|Memory (M...| Temp (Max) |10 Requests Cell Offlo... CPU Activity % Wait Activity %
|} @ SeLeCT sTATEMENT — 1 1 B
(| ESORT AGGREGATE 1 1 : 1
i B PxCOORDINATOR 1 & a2
55°) B PX SEND QC (RANDOM) :TQ10001 1 L 32 32
a8 & SORT AGGREGATE B — 22 32 g
& ] HASH JOIN RIGHT OUTER a4k ——— 32 som 3568 s2ce I — 590K et
& & PX RECEIVE B2k 7k — 32 1eoom Mo o
& [ PX SEND BROADCAST 1TQ10000 323K 7k E— 32 1,600M e N7
& B PX BLOCK ITERATOR 323K 7k — 32 som
) B view 32K 74k E— 412 som g
@ TABLE ACCESS STORAGE FULL cARGUYS 323K 7y —— 412 som i sk ss jf 1.08 Bse
) B PX BLOCK ITERATOR asm 74K — 2 som
a8 TABLE ACCESS STORAGE FULL carauYs am 74 — s12 som Gk ssff 41 Bise

Copyright © 1996, 2013, Oraci a ces. All ights reserved,
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Created column group but still have
a poor cardinality estimate

ORACLE
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12. Development Findings

» High correlation between Country, Make and Model
columns

» Created column group
= Query still exceeds target

= Still have poor cardinality estimate

ORACLE
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[ Oracle Real-World Perforr x Y__¥

= C' [) scam10db01.us.oracle.com:8080

Real-World Demos ~ Window ~ | Layout~ | Axis~ | Command~ | Login
SQL Output
7 from (select owner_id,
8 'Ferraris' as text
9 from carguys
10 where make = 'Ferrari') pl,
11 (select owner_id,
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13 from carguys
14 where country = 'Italy’
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17* where pl.owner_id = p2.owner_id(+)
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Elapsed: 00:00:02.67
end of step
Monitored SQL Executions
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6  Flash Temp

7  Manual memory allocation
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SQL Monitor Report

More on OTN
ORACLE Enterprise Manager
Active Report:
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Monitored SQL Execution Details )
Overview

sQL D
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&iaz Bs
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User CARS2
Fetch Calls 1

Execution Startad
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Duration [ 3.05

Database Time | 1 <~
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wait Actvty > | 00

10 Statistics
eufter ets | 15V
10 Requests | 124K
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Cell Offload Efficiency  99%

Details

Plan Statistics | 555 Plan | () Parallel |}~ Activity [[5] Metrics

Plan Hash Valus 319615247
Operation Name
| B seLecT sTaTEMENT
] SORT AGGREGATE
& PX COORDINATOR
B} PX SEND QC (RANDOM)
] SORT AGGREGATE

:TQ10002

[ HASH JOIN OUTER
B PX RECEIVE
[ PX SEND HASH
B} PX BLOCK ITER....

1TQ10000
TABLE ACCES... CARGUYS
[ PX RECEIVE

B PX SEND HASH +TQ10001
] PX BLOCK ITER....

B view

TABLE ACCE... CARGUYS

@ T1P: Right mouse clck on the table alov

Estim...| C... Timeline(3s) |Ex... Act... Me...
-, 1
1 -, 1
- 32
1 — 32 32
1 — 3 32
46M 149 mmmm— 5 soM  3GE
a6M | 74K - 32 som
agm 7ak — 32 som
agm 7ak — 32 som
a6m 74k = 415 som
a6M 74K — 32 sOM
agm| 7ex A — 5 soM
a6M 74k mm—— 5, som
agM 7ex A m— 4 som
agM| 7ax A —41;  sOM

Te... 10 Reque... | Cel...|CPU Activit...

O Requests and 10 Bytes

Wait Activit...

|76

| Rt
"k

62k | 99
J1.s59

TRt

j1s8
62k 899|317
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. Histogram on Column Group REAL-WORLD PERFORNANGE

[') Oracle Real-World Perforr x

€« C' [} scam10db01.us.oracle.com:8080 o~ =

With a histogram on :

Mare on OTN
ORACLE Enterprise Manager

the column group we —

Monitored SQL Execution Details )

o now have a good B
SQLID  Smbrs6a0dupks @ Time & Wait Statistics g
parallel 32 Bs
Ouration [ 302 u = ——eaa— e
Execution Started  Thu Sep 12, 2013 11:10:47 AM
ot s o 2 00 | |t cardinality estimate
Execution ID 16777216 PLSQLEJsva 0.05 11368
User  CARS2
Wait Activity 100 Cell Offload Efficiency 99%
Fetch Calls 1 -
Details =
Plan Statistics | g2 Plan | &} Parallel || Activity |[5] Metrics |
Plan Hash Value 319619247 @ ip: Rght ick on the tab ss
Operation Name Estimated Rows|  Cost Time Executio...| Actual Rows|Memory (M...| Temp (Max) |10 Requests Cell Offlo... CPU Activity % Wait Activity %
) SELECT STATEMENT — 1 1
[ SORT AGGREGATE 1 — : 1
E} PX COORDINATOR — & a2
@ @ Px seND Qc (RaNDOM) \TQi0002 1 — 2 22
a8 & SORT AGGREGATE B ——— 22 32 [pee
& 1 HASH JOIN OUTER aeM 1 —— 32 som 3ce R
@ & PX RECEIVE a6m — 32 som
& ) PX SEND HASH 1TQ10000 asm 74K — 32 som Wers
& B PX BLOCK ITERATOR asm 74K — 32 som
& TABLE ACCESS STORAGE FULL cARGUYS asm 74K — 412 som [FR—- ES) -
& 1 PX RECEIVE a6m 74K —— 32 som §ise -
& 1 PX SEND HASH 1TQ10001 asm 74K ———— 32 som -
& B PX BLOCK ITERATOR asm 74K — 32 som
] & view asm 74K — 412 som §rss
& TABLE ACCESS STORAGE FULL 2 4sm 74K —— 412 som iy 5K 99317 I 7

e is 2 regiser
Other names may be wademarks of the respecive owners,

Now we get a hash distribution
and meet the target
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. ORACLE
Histogram on Column Group FEAL WORLD PERFORMANCE

13. Development Findings

» Re-gathered stats after running the query with the
column groups

* Frequency Histogram on the column group
= Accurate cardinality estimates

= Optimizer now uses a hash distribution

ORACLE
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. Query 2: Histogram Column Group REAL WORLD PERFORMANCE
-=_—-

s

[ Oracle Real-World Perforr x Y__¥

= C' [) scam10db01.us.oracle.com:8080 | FE =
Real-World Demos ~ Window ~ | Layout~ | Axis~ | Command~ | Login Logged in as john.zimmerman | logout
SQL Output 2 O SQL Monitor Report E3i=)
7 from (select owner_id, m g;;g‘_e Entorprise M.
8 'Citroens and Minis' as text o erprise Hanager English | v
9 from carguys
10 where make in ('Ferrari','Citroen','Mini')) pl, Monitored SQL Execution Details )
11 (select owner_id, Te— -
12 'Mini Coopers' as text . 5
SQLID OrfercBvgiyc? W Time & Wait Statistics 10 Statistics
13 from carguys paraliel iz Bis .
14 where country = 'England’ Execution Started Fri Sep 20, 2013 10:23:45 AM purstion W2 euffer ets | <
15 and make in ('Citroen’', 'Mini‘) Last Refrash Time  Fri Sep 20, 2013 10:23:47 AM | | Database Time | UNNINEY > o= 10 Requests | 124K
16 and model in ('Cooper')) p2 E*““"“S o 18777218 PUSQL & Java 0.0s 10 Bytes | — 119GE
17% where pl.owner_id = p2.owner_id(+) o f"“sz wait Activity % |SSSSSSSSSSS 100 | | Cell OFfload Efficiency 99%
Combos 1 Combos 2 DIFF Details -
"""""""""""""""""""""""""""""" Plan Statistics | 55 Plan | () Parallel |~ Activity |
150,010,001 100,000,000 50,010,001 a o
Plan Hash Value 2967640732 @ T1P: Right mouse click on the tabl O Requests and 1O Bytes

Operation Name Estim... C... Timeline(2s) |Ex... Act.. Me... Te... 10 Reque. CPU Activit... Wait Activit...
Eljps:d'toe'oe'ol'% & sevect sTaTewenT - .
end ot step (| [ SORT AGGREGATE 1 - 1 1
D B B} PX COORDINATOR - 65 32
~ & 5 PX SEND QC (RANDOM) +TQ10001 1 — 2 32
Monitored SQL Executions 2o || & E}-SORT AGGREGATE : —— =2 — 53
121 . B} HASH JOIN RIGHT O... 50M 148 —— 32| 150M 40MB . 50
- Description Status Duration @
: ) & PX RECEIVE 10k 74K m— 5 3200
7 Manual memory allocation 33 |l 4.5 SEND BROADC...| 1TQ10000 10k 7. 22| 320
) B PX BLOCK ITER .. 10K | 74k — 32 10
8  Cardinality Hint 3 a6 Bview 10| 74— a1z 104
TABLE ACCE... CARGUYS 10K | 74K — 412, 10K 62K 100
—
9  Disable Broadcast Distribution 3 ] 1 PX BLOCK ITERATOR som| 7ax 52 som
TABLE ACCESS S... CARGUYS S0M 74K —412  S0M 62K 99 17 100
— -

17

10  Query 2 Disable Broadcast Distribution

11  Query 2 Reset Parameter
12 Extended Stats

Conyrght © 1996, 2013, Orac andlor s ffiases, Al ighs raserved
Oracke s 2 registred trademark of Oracke Corporation andlor s afiats.
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13 Extended Stats with Histogram
14  Query 2 with Extended Stats
15 k

0000000G
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. Query 2: Histogram Column Group

SQL Monitor Report

More on OTN

Active Reports

[') Oracle Real-World Perfor x

ORACLE Enterprise Manager

= C' [) scam10db01.us.oracle.com:8080

Query 2 also has a good

Overview

sQLID
Parallel

Execution Started

Monitored SQL Execution Details )

orfercsvaiye? @

@iz2 s

Fri Sep 20, 2013 10:23:45 AM

Time & Wait Statistics

puration [N 2.0

cardinality estimate

10 Statistics

sutrer Gets |

ORACLE

REAL-WORLD PERFORMANCE

| FE =
s

Last Refresh Time  Fri Sep 20, 2013 10:23:47 AM | | Database Time 3185 10 Requests [ 124K
Execution ID 16777216 PUSQLEJava 0.0s 10 Bytas 1168
user CaRs2 wait Activity v [ 100 Cell Offload Efficiency  39%
Fetch Calls 1
Details =
Plan Statistics | £53 Plan | () Parallel [ Activity |
Plan Hash Value 2967640732 @ T1p: Right mouse click on the table allows to toggle betva Requests and 10 Bytes
Operation Name Es Cost|Timeline(2s) Actual Rows| Memory (M...| Temp (Max) 10 Requests Cell Offlo... CPU Activity % Wait Activity %
[} SELECT STATEMENT o 1 1
) SORT AGGREGATE 1 — 1 1
EI PX COORDINATOR — &5 32
@ @ PxSEND QC (RANDOM) 1TQ10001 i —— 32 32/
& 5 SORT AGGREGATE : ——— 2 2 e
& 3 HASH JOIN RIGHT OUTER soM 1aek D —— 2 1som some )
& &-PX RECEIVE k| 74k —— 2 320k
s EJ PX SEND BROADCAST 1TQ10000 10k 7ax — 32 320K
& Bl PX BLOCK ITERATOR 10k 74 — 32 10K
s B viEw 10k 7ax — 412 10K
& TABLE ACCESS STORAGE FULL ~arGUYS 10k 7 ax — a2 10K [RR—T 100
@ Bl PX BLOCK ITERATOR som 74K — 32 som
@ TABLE ACCESS STORAGE FULL CARGU s0M 74K — 412 s0M e — 57K 9 N 17 R 1 00

Copyright © 1996, 2013, Oracle andfor it affiases, All ights reserved.
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Query 2: Histogram Column Group REALWoRLD PERFORMANGE

14. Development Findings

= Accurate cardinality estimates

= Optimizer uses a broadcast distribution on second
query

ORACLE
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. ORACLE
Histogram on Column Groups REAL WORLD PERFORMANGE

Now we have the correct solution!

= Both queries have good cardinality estimates
» Correct plans

* Meet targets

ORACLE
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. Auto Column Group Creation

[ Oracle Real-World Perforr x Y_§

= C' [) scam10db01.us.oracle.com:8080

8  Cardinality Hint

9  Disable Broadcast Distribution

10 Query 2 Disable Broadcast Distribution
11 Query 2 Reset Parameter

12 Extended Stats

13 Extended Stats with Histogram

14 Query 2 with Extended Stats

15  Seed Column Usage

16

Real-World Demos ~ Window ~ | Layout~ | Axis~ | Command~ | Login
SQL Output
7 from (select owner_id,
8 'Ferraris' as text
9 from carguys
10 where make = 'Ferrari') pl,
11 (select owner_id,
12 'Ferrari 458s' as text
13 from carguys
14 where country = 'Italy’
15 and make = 'Ferrari’
16 and model = '458 Italia') p2
17* where pl.owner_id = p2.owner_id(+)
Ferraris Ferrari 458s Other Ferraris
50,000,001 50,000,000 1
Elapsed: 00:00:50.61
end of step
Monitored SQL Executions
ID-  Description

(]
o
-
e
@

0000000G

Duration

3
3
17
2
53

51

G

A

»
[1}

m

SQL Monitor Report

More on OTN
ORACLE Enterprise Manager
Active Report:

ORACLE

REAL-WORLD PERFORMANCE

e F =

Logged in as john.zimmerman | logout
alo

English v

Monitored SQL Execution Details )
Overview

sQL D
parallel

dtkaxyscisrtz @

Giaz Bs

Fri Sep 20, 2013 10:34:44 AM
Fri Sep 20, 2013 10:35:35 AM
16777216

cars2

Fetch Calls 1

Execution Startad
Last Refresh Time
Execution ID

User

Time & Wait Statistics
Duration [ 51.05
Database Time | 1= 5
PUSQLEJava 0.05

- I o0

Wait Activit

10 Statistics

Call Offload Efficiency  32%

sutter ots M 1<

10 Requests | 962¢

10 Bytes L »1555

Details

Plan Statistics | 555 Plan | () Parallel |}~ Activity [[5] Metrics

Blan Hash Value 1048826780

Operation Name
| B seLecT sTaTEMENT

(|  ©SORT AGGREGATE

§  E1PX COORDINATOR

@  @exseoqc (RaooM) | :TQ10001
& ] SORT AGGREGATE

& ] HASH JOIN RIGHT O...

& B PX RECEIVE

& & PX SEND BROADC... | :TQ10000
& B PX BLOCK ITER...

& TABLE ACCES... CARGUYS
@ E PX BLOCK ITERATOR

& TABLE ACCESS S... | CARGUYS

@ T1P: Right mouse clck on the table alov

Estim...| C... Timeline(515) |Ex... Act... Me...
[ 1
1 LI 1
fes 32
1 LIS -1 ¥
1 - 32

a6M | 14p MESmm———— ; s5oM

190K 74— 32 1,600
190K | 74K E— 32 1,600
190K 74k — 32 som
190K 7ek MESSSSmm 415 sOM
a6M | 74K = 32 som
a6M 74K =412 som

Te... 10 Reque... | Cel...|CPU Activit...

3sce asce [l 838k

| 82K

62

O Requests and 10 Bytes

Wait Activit...

J.es
7 0
" §t) I
W I2

s9].14 K

99 .41 14
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. Auto COI umn G rou p C reati on REAL-WORLD PERFORMANCE

[') Oracle Real-World Perfor x

= C' [) scam10db01.us.oracle.com:8080

SQL Monitor Report )
More on OTN

ORACLE Enterprise Manager
Active Reports

Monitored SQL Execution Details )

Overview —
SQLID dtkgxySci8rtz Time & Wait Statistics 10 Statistics
Paralll
Bz 2 Duration [l 51.05 sutrer Gets |
Execution Started  Fi Sap 20, 2013 10134144 AM
Last Refresh Time i Sep 20, 2013 10:35:35 A | | Database Time ¢ 5 10 Requests [l s2¢
Execution D 16777216 PUSQL & Java 0.0s 10 Bytes S, - e

User CARS2

Wait Activity
Fetch Calls 1

A :*° | | Gl Offload Effciancy 32%

Details =

Plan Statistics | £z Plan | () Parallel | Activity |[5] Metrics

Blan Hash Value 1048826780

@ T1P: Right mouse ciick on the table ally

to toggle between 10 Requests and 10 Bytes

Operation Name Estimated Rows Cost Timeline(51s) Executio... Actual Rows Memory (M... Temp (Max) IO Requests Cell Offlo... CPU Activity % Wait Activity %
[E} SELECT STATEMENT L I 1
[ SORT AGGREGATE 1 i 1 1
EI PX COORDINATOR ! &5 32
@ @ PxSEND QC (RANDOM) 1TQ10001 i = 32 32/
& ) SORT AGGREGATE : — a2 32 )
& B} HASH JOIN RIGHT OUTER M 1k ————— 32 som asee 290 I 535K L > N <
() (& PX RECEIVE 10K 7ak ——— 32 1,500 - W
] [ PX SEND BROADCAST +TQ10000 190K Tax M— 32 1,600M - B
& B1 PX BLOCK ITERATOR 150K x| —— 32 oM
s TABLE ACCESS STORAGE FULL cARGUYS 190K 7K —— 412 som yex ssff.14 '
) B PX BLOCK ITERATOR sem 74K — 32 som
& TABLE ACCESS STORAGE FULL asm 74K — a12 som 52K 93 | .41 &
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Back to the default stats while seeding column
usage—poor cardinality estimate seen earlier
and a broadcast distribution for query 1
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Seed Column Usage

15. Development Findings

= Start with default statistics

» Execute dbms_stats.seed col usage to monitor
column usage

= Run query

ORACLE
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Creation:
Create Extended Stats
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ORACLE

REAL-WORLD PERFORMANCE

. Auto Column Group Creation

[ Oracle Real-World Perforr x Y__¥

e F =

= C' [) scam10db01.us.oracle.com:8080

Elapsed: 00:00:02.62

end of step

0

D~

8
9
10
11
12
13
14
15
16

Monitored SQL Executions

Description

Cardinality Hint

Disable Broadcast Distribution

Query 2 Disable Broadcast Distribution
Query 2 Reset Parameter

Extended Stats

Extended Stats with Histogram

Query 2 with Extended Stats

Seed Column Usage

Auto Column Groups

(]
o
-
e
@

00000000G

A

»
[1}

Duration

3
3
17
2
53

51

m

Blan Hash Value 319619247

Operation Name
| B seLecT sTaTEMENT

(|  ©SORT AGGREGATE

§  E1PX COORDINATOR

@  @exseoqc(Rabom) | :TQ10002
& ] SORT AGGREGATE

& [ HASH JOIN OUTER

& B PX RECEIVE

& & PX SEND HASH 17Q10000
& B PX BLOCK ITER...

& TABLE ACCES... CARGUYS
@ 8 PX RECEIVE

& I PX SEND HASH TQ10001
s & PX BLOCK ITER...

& B view

& TABLE ACCE... | CARGUYS

Estim...| C... Timeline(3s)

som| 148
som 74K
soM | 74K
som| 74K
som. 74K
som| 74K
som 74K

soM| 74K

som | 74K

@ T1P: Right mouse clck on the table alov

Ex...

Act...

1

som

Real-World Demos ~ Window ~ | Layout~ | Axis~ = Command~  Login Logged in as john.zimmerman | logout
SQL Output 2 O SQL Monitor Report E3i=)
7 from (select owner_id, g ffjj o on o . -
8 'Ferraris' as text CIRACLE Frterprise Hanager English | v
9 from carguys
10 where make = 'Ferrari') pl, Monitored SQL Execution Details )
11 (select owner_id, Te— -
12 'Ferrari 458s' as text .
SQLID c2inhkma0ysft (B Time & Wait Statistics 10 Statistics
13 from carguys parallel i3z Do
14 where country = 'Italy’ Crecution Started Thu Sep 12, 2013 12107143 Pi purstion [ 3.02 suier Gote M v
15 and make = 'Ferrari’ Last Refrash Time Thu Sep 12, 2013 12:07:46 pm | | Database Time | 1 +m 10 Requests | 124K
16 and model = '458 Italia') p2 Execution 1D 16777218 PUSQLEJava 0.05 10 Byt e 11958
17% where pl.owner_id = p2.owner_id(+) . h:T' f"“sz wait Activity % [SSSSSSSSS 100 | | Cell Offioad Efficiency 99%
Ferraris Ferrari 458s Other Ferraris Details -
"""""""""""""""""""""""""""""" Plan Statistics | 555 Plan | () Parallel |}~ Activity [[5] Metrics
50,000,001 50,000,000 1 a

O Requests and 10 Bytes

Te... 10 Reque... | Cel... CPU Activit... | Wait Activit...

J4s4
——-
| 247 . 5
Jeoes

gy soc | 59|27
J1.23 | RE}
Jsu7 ~¥H
Jr23

s 99]37 — o
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€« C [} scam10db01.us.oracle.com:3080 =

&

With the column group identified and created, we

ORACLE Enterprise Manager

Active Reports | 7
H H H —
p—— ave a good cardinality estimate
Overview =
SQUID  c2inhkmaoysft @ Time & Wait Statistics 10 Statistics
Parallel
B Be ouraton [ .05
Execution Started  Thu Sep 12, 2013 12:07:43 PM
Last Refrash Time Thu Sep 12, 2013 12:07:46 PM Database Time A : < 10 Requests ey 124K
Exscution 1D 16777216 PLSQLEJava 0.0s 10 Bytes 11968

User CARS2
Fatch Calls 1

Wait Activity

R Cell Offload Efficiency  99%

Details

Plan Statistics | g2 Plan | &} Parallel || Activity |[5] Metrics |

Plan Hash Value 319619247 P: Right mouse cick on the tab equests
Operation Name Estimated | 4 Executio...| Actual Rows|Memory (M...| Temp (Max) |10 Requests Cell Offlo.... CPU Activity % Wait Activity %
EJ SELECT STATEMENT — 1 1
[} SORT AGGREGATE — 1 1
E} PX COORDINATOR — s 32
55°) B PX SEND QC (RANDOM) :TQ10002 — 32 32
& £ SORT AGGREGATE ———— 32 32 Beoe
& [ HASH 101N QUTER soi - —— 32 som 368 S <
& B PX RECEIVE oW 74K — 22 som §247 -
s I PX SEND HASH 1TQ10000 som 74K — 32 som Wess
& B} PX BLOCK ITERATOR som 74K — 32 som
& TABLE ACCESS STORAGE FULL CARGUYS som 74K — a12 som [FR—- 59 2.47
@ Bl PX RECEIVE som 74K — 22 som PR -
s E PX SEND HASH 1TQ10001 som 74K —— 32 som W7 -
& B} PX BLOCK ITERATOR som 74K —— 32 som
3 @ view som 74K — a12 som g2
& TABLE ACCESS STORAGE FULL CARGY som 74K — a12 som [PR—- ss 37 R 0

Other names may be wademarks of the respecive owners,

And we get a hash
distribution
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Create Extended Stats

16. Development Findings

»dbms_stats.report_col usage shows column groups
identified during Seed Column Usage

»dbms_stats.create extended stats creates column
groups identified

» Automatically identifies usage of Country, Make and
Model columns together and creates column group

ORACLE
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Create Extended Stats

16. Development Findings

= Regather stats

» Automatically creates Histogram on the column
group
= Query meets target

ORACLE
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What Did We Learn ?
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ORACLE

. Wh at D i d We Lea n REAL-WORLD PERFORMANCE

= Moving to a solution before determining the root cause
= Not understanding the big/little data problem
— Incorrect use of indexes
= Incorrect use of the product
— Use DoP to “tune” the query
— Use of flash cache for TEMP
— Manual Memory Parameters
= System wide changes to fix a single SQL
— Disable broadcast distribution

ORACLE
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Performance Improvement Techniques w+ororeromuc:

Which one are you?

= A Hacker?
= Performance Engineer?

ORACLE
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Performance Improvement Techniques w+ororeromuc:

The Hacker

= Tuning by Google

= Tuning by pattern matching or word association
= Tuning by what worked well on another system
= Tuning by Folklore

ORACLE

81 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved. |



. _ ORACLE
Performance Improvement Techniques w+ororeromuc:

The Performance Engineer

= Understands Performance is all about work done in a period of time
and systematically learns where the time is spent before making any
recommendations

= Tuning is seen as a never ending process to systematically locate
where the time is spent and making changes that reduces where the
time is spent most

= Able to clearly articulate the problem and recommend the appropriate
solution

ORACLE

82 | Copyright © 2013, Oracle and/or its affiliates. All rights reserved. |



Hardware and Software

Engineered to Work Together



ORACLE



