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Who is Kyle Hailey

1990 Oracle

90 support
- 92 Ported v6
- 93 France
- 95 Benchmarking
98 ST Real World Performance

2000 Dot.Com

2001 Quest

2002 Oracle OEM 10g
2006 Independent

2008 Embarcadero
— DB Optimizer
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Launch: Pressure

Midnight before
January 28, 1986
Lives are on the line

Thanks to Edward Tufte
(Ombarcadero



13 Pages Faxed
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Original Engineering data

12

“‘damages at the hottest and
coldest temperature”

8 - management
4 L : ®
0

5s’ 60° 65’ 70’ 78’

only showed damage



Congressional Hearings Evidence

History of O-Ring Damage in Field Joints (Cont)
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Clearer

12

125

30 35 40 45 50

B wn =

Include successes
Mark Differences
Normalize same temp
Scale known vs unknown

65 70 75 80



Difficult

* NASA Engineers Falil
* Congressional Investigators Fail
* Data Visualization is Difficult

But ...

Lack of Clarity can be devastating



Solutions

* Clear Identification

— Know how to identify problems and issues

* Access to details

— Provide solutions and/or information to address the issues

* Graphics

— Easy understanding, effective communication and discussion

(OCmbarcadero



First Step: Graphics

“The humans ... are exceptionally good at
parsing visual information, especially
when that information 1s coded by color
and/or U

motion

Knowledge representation in cognitive science. Westbury, C. & Wilensky, U. (1998)




Why Use Graphics

You can't imagine how many times | was told that nobody wanted or would
use graphics ...

-- Jef Raskin, the creator of the Macintosh

Infocus — (overhead projectors) sited a
study that humans can parse graphical

information 400,000 times faster than
textual data

. (OCmbarcadero



Counties in US
* 3101 Counties in US

Cancer Mortality Rates by County (Age-adjusted 1970 US Population)
__ Lung, Trachea, Bronchus, and Pleura: White Males, 1970-94

* 50 pages
Pag w“

LS = 85,40M100,000
l 91.04-150 47 (highes! 10%)
83.81- %103 )
78,16 8380 L
T3.80- TAAS
69.41- T3.79
65.15- 69.40
60,76 66,14
54.51- 60.74
46.12- 5450
1517 4611 (lowes] 10%,)
Sparse dala (43 counlies; 0.01% of deaths)

12 10/30/10 (Ombarcadero



“If | can't picture it, | can't understand it”
- Albert Einstein

Anscombe's Quartet

I || Il \Y
X y X y ) y X y
10 8.04 10 9.14 10 7.46 8 6.58
8 6.95 8 8.14 38 6.77 8 5.76
13 7.58 13 8.74 13 12.74 8 7.71
9 8.81 9 8.77 9 7.11 8 8.84
11 8.33 11 9.26 11 7.81 8 8.47
14 9.96 14 8.1 14 8.84 8 7.04
6 7.24 6 6.13 6 6.08 8 5.25
4 4.26 4 3.1 4 5.39 19 12.5
12 10.84 12 9.13 12 8.15 8 5.56
/ 4.82 4 7.26 / 6.42 8 7.91
) 5.68 3 4.74 ) 5.73 8 6.89
Average 9 7.5 9 7.5 9 7.5 9 7.5
Standard Deviation  3.31 2.03 3.31 2.03 3.31 2.03 3.31 2.03
Linear Regression 1.33 1.33 1.33 1.33

13 (OCmbarcadero



Graphics for Anscombe’s Quartet
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Tunmg the Database

Complex

Averages

Anscombe's Quartet
| Il 1] \Y
= X y X y X y X y
" |Average 9 7.5 9 7.5 9 7.5 9 7.5|
““IStandard Deviation 3.31 203 331 203 331 203 331 203
Linear Regression 1.33 1.33 1.33 1.33

15 (OCmbarcadero




How Can We Open the Black Box?

er - C:

Documents and Settings\kyleh\dboj er\workspacefeb23

Mavigate Search Project Run Window Help
il AR N~ G A R =] - s o - T | 4 5aL optimizat... |
By patas 3 Bysap| = O =Untitled SQL 2.5q] il 10_table_partitions. *Untitied SOL Z.5q) =Untitied SOL 4.5q) i salserver_io_cpu_loc ] wgoar 25 = O
=
S DT ~ wo] | Filter by: [-vone- v/ & @
& > B%
Profile s
type filter text Ea rofie Session Q

= &= Managed Data Sources (28)
1= DB2 (2)
& Oracle (13)
1= 5QL Server (4)
1= Sybase (3)
£ DT (Orade 10.2.0.1)
% homeg {Oracle 10.2.0.3)
% interbase 1.codegear.net (¢
Sl jdbe (JDBE Database 1.3.0
=-Ha ear.net (C
|3 Database Objects
=i TORLAESQLOS 2 (SOL Ser
{3 Database Objects

detest. cc

BONCPU W System i

m

w +

Active Sessions (avg)
1

1i0 [ Cluster B Application B Configuration [l CommitEl Network B Administrative B Concurrency [0 Scheduler [ Other

LOAD

/\/\/\ :

o R R «U"’w" T a5 o o * o 2 o 27 o o ® o o © o
= _ SOL El L
= = —————
SOL Statements Ct |EV I t ts Sessions.
Statement DB Activity (%) vent y DB Activity (%) User /Program Active (%)

¥ ¢ SELECT A.C...PS_RETROP [ 30 N CPU I 2 73| |STEM f DEOptimizer [ 73)
B Q,{ UNKNOWN 1] 11 ad by other session [} 9,70 [ salplus.exe '] 11,
& SELECT /*+...5T PSSRET 1 b file sequential read I {STEM [ slplus.exe '] 11,
L BEGIN EMD, i b file scattered read | STEM / salplus.exe [} E
& SELECT C.0...5 T WHERE [1} ull event STEM [ sglplus.exe ] 8.
< | » E| f..area_usage 1] ontrol ff seoyeg ACLE.EXE (MN o 8.
= — %@h@ END 0 teh: G MEI] S YSTEM / salplustgy eSS I o n S 5.
& Progress 2 g & SELECT USER FROM DUAL 0 g file sync STEM [ sqlplus.exe 1 4,
% ” SELECT L.L...CALENDAR' i g file parallel write ACLE.EXE (MMON) 1 al
N § & SELECTT.0...ERBY 1,2 1} fortrol file parallel write YSTEM [ salplus.exe ] 2
Mo operations to display at this time. ” SELECT T.0...ENTS,T.PC o /STEM | salplus.exe | 2.
# SELECT C.0...B_COLUMNS i SMAN | OMS | 1)
«” SELECT /*+...AMOUNT FR 0w STEM / sqlplus.exe ] 1

< > > >

akid

| ';oradebest‘codegear.net\ﬁ-ncmary

Max CPU
yard stick

Click here

Get Details
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How do we get our data?

User 1

User 2
User 3

User 4

Database #

4 L
37 Active Sessions
2__

1 <4

Graph represents # of sessions active, but also represents amount of time active in the database
For Every Active Session there is a user (or application) waiting

Sample v$session : fast and light weight
We collect
* session
* SQL
* State (CPU, 10, LOCK, Other Waits)
* and many other columns
7 Multi-dimensional fine grain data. Difficult to use w/o graphics w



AWR collects

SQL (v$sqlstats) Waits (vdsystem_event)

Flgcyh20550ct

fj6gjgsshtxyx

Ocjsxwbndgdbc

8t8as9uskllgw

drlrkrznhh95b

10dkgv3kr8xab

38zhkf4jdyff4

29mmz1kxisin O€SSIONS (VPsesstat) Which session executed which SQL?
25

Which SQL was block on a wait event ?

34

20 AWR ( and Statspack)
38 ’
Can’t answer!

45

Old Method (Ombarcadero

06185/ an



SQL A A A A
L
\ T
, \ S A A A A A
Procedure fi6gjgsshtxyx
Plan Ocjsxwbndgdbc 2
Child # :
Module 8t8as9uskllqw | Sampllng V4
Action drlrkrznhh95b u V$SESSION L
10dkgv3kr8xab /|
38zhkf4jdyff4

Qggmrdedsin 95 34 36 38 45 63 65 87

Program Sqlplus SQL*Forms

-\ V I —J
User Sys Scott  System

\ ) \ J
Y Y

Service GL OE
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DB Optimizer shows it all

Frofile S»ession \I‘
HoM CPU B System 1O BUser V0 O Cluster B Application M Configuration B Commit B Metwork B Administrative B Concurrency 0 Scheduler 0 Other

g 4 Max CFU

w

53

w

@ 21

ol
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=0 ok oyl ol . ] Ak % e oy b Nl .
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5OL

£ Overview o SaL {B Events E:GSEssiu:u % Chject IjO

SQL Statements Events Sessions
Statement DB Activity (%) Event DB Activity (%) User /Program Active (%) "~
*§ INSERT INTO ... ALUES (") (DI 55.52 ||LTGemer R e | SYSTEM | 48,2
E‘ﬁt begin fori...ndloop; end 741 || M CPU I 30,74 || SYSTEM N ] B
D3 1yon-SQL Activity | 4,07 || log file syn I 6,30 || SYSTEM C T 48,2
log file parallel write | 2.22 || 5YSTEM | 47.8
SYSTFM wd
<5 | &
i@ Profiing Details 23 = B
Event: buffer busy waits
Er':n"' SQL ﬁn Sessions Qrfl Raw Data | & Analysis 4

# TABLE: Then the insert block iz hot, so potential -

Count Object Mame Object Type SQLID Block Type Tablespace Mame A55M solutions are: A
164 FOO TABLE 2745032144 data block SYSTEM MANUAL e Put the object in an ASSM tablespace.
# lse free lists,
# Hash partition the object. =
< | [ |

»oCopyright 2006 Kyle Hailey (Ombarcadero



Average Active Sessions (AAS)

Use CPU count as yardstick:

v AAS<1
Database is not blocked

v' AAS ~=0
Database basically idle
Problems are in the APP not DB

** AAS >> # of CPUS

There is a bottleneck

Bon cPU B Systern 10 B User V0 O Cluster B Application B Configuration B Commit @ Metwork B Administrative B Concurrency O Scheduler 0 Other

Active Sessions (avag)

21‘




Interpreting the Load Chart

1. Application

— Code inefficient?
1. Database Who's problem is it ?

— Configured correctly? Chart answers this question and
1. Machine assists with solutions

— |s the machine
undersized?

1. SQL
— |nefficient SQL?

2 (OCmbarcadero



1. Application Issues

L EX

& SOL Optimization - commits_slow_idle.oar - Embarcadero DB Optimizer - C:\Documents and Settings\kyleh\dboptimizer\workspace_20production_ion
File Edit Mavigate Search Project Run

i pmar
1 (W

93 pata | & sqL

Window Help
N SRR G (T B
&8 ! *puffer_busy_waits_inse
L I T,
E S || Ba Home system

4 concurrent
sessions run :

0-Q- i@ -

locking. osl *commit_every_row,osl|

X (o~

rm commits_slow_idle.car &3 |E_I;| max_cpu_2.oar

Processes: | -4l vl Filter by: |-None-

v

Hon cPU B Systern 1O W User V0 O Cluster B Application B Configuration B Commit @ Metwork B Administrative B Concurrency 0 Scheduler 0 Other

»

%% [ st Optmaat.. |
=0

@

|E_I;| Home system

W

]

insert into foo values (‘a'); |
commit; ’

. . 2
insert into foo values (‘a");

. 1
commit; | .

. . o

insert into foo values ('a'); i 01'*9"30 e 01'*?30 01.10_(,@ 01'1”30 01"9'00 01'1"30 01"*?"00 01"*?"%cj 01"*gcjcj 01'1%%cj 01'1"'00
commit;

= o . Overview | &4 SGL @ Events guSessions & Object IjO

Insert Into foo Values ('a')’ . SQL Statements : Events Sessions

Commit; Statement DB Activity (¥s) Event DB Activity (¥s) User [ Program Active (%) fad
. . - D pon-sqL Activity DR 92.04 | log file sync (| 71.15|| SYSTEM [ 35,
|nser‘t |nt0 foo ValueS (a )’ +§ insertinto foo values () 0.96(| OM CPU 1] 10,58 || ORACLE.EXE (LGWR) 1] 20,

. log file parallel write | 8.65(| SYSTEM 1] 18,
Comm|t; db file parallel write 1] 5,77|| SYSTEM (| 18,
insert into foo values ('a')_ SQL*Met message to cient | 1.92|| SYSTEM = 18,

contral file sequential read 0,96 || SYSTEM 10} 15,
Comm|t ’ buffer busy 'f\'qaits 0,96 | SYSTEM (] 13,08
: i -
o 0 vy ZEEE.EXE (DEWO) | 3. 3
insert into foo values (‘a"); < D
Commit; . Profiling Home system =&
2 (OCmbarcadero




2. Database issue

@ 501 Optimization - three_tuning_steps.oar - Embarcaders DB Optimizer - C:\Documents and Settings'ikyleh\dboptimizeriworkspace. .. E|@'E|
Ele Edit Mmagate Sesdh Brogect Bun Window  Help

el g W F M 0-Q- @A & t =5 EY | ° 5 cpbmaat... | *
By bas E 5L =03 mouffer_busy_wats | & *commit_every_row.os Jily theee_bunng_steps.o 2 iJ. Home system " ST Tk
| Z5he. _IIH- Home 5‘."51.53"1 i Progmgdas; | -al- S FE By | e b - ':?:' [
oy & el edtr
E gy A SQL Project Profie Sessson &
= f A SOL Progect 2
i 4 Conmectons B ON CPU B Systam VO BUser VO 0 Cluster B Applicaton B Configuraton B Commit B Metwork B Administrative
- ":#_ ?TM‘:’:;:{'-"'“ B Concurnéncy O Schedubsr B Othes
TR - e L £
= DEN =
(Ch =
g cual,cev s
B KOR E
4 t B =040 @
concurren p—_—— 8
0 ¥ 2 50 _dewos E
Sessions run : ® g 50 C,
N = TLR

o

begin

]

checkpoint

ok

a0 BB cverven | 35 500 | (D) Bvenss | 7 Sesmons | 00 Ctiect 10
foriin 1..1000 loop Sl St e

log create

Sessione

insert into foo values (‘a'); ‘zo  ~ e-=—

My

end loop; o bk
end;
/

Evant
Burteer By widite

log e srat. . noomoiete)

log fie e

Of CPU

lng fie paralel write

fog fhe wretch complation
Log fie init vante

o fiig paralel wnie

aantrel e plealsl wnte

08 Acin Liger fProgram

1
¥

DRACLE EXE (LEWR
STETEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYETEM
BYoTEM

STETEM

L1

w lll'l.’-"

Commit;

L]

<

e

Home gystem: (13%] ICCI L~

24
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3. Machine Undersized

S Optimization - need_more_cp r - Embarcadero DE Optimizer Documents and Settings\kyleh\dboptimizerworkspace_fOproduction_ion
Ble Edt levigate Seych Broect Ben indow teb
ra- ﬁm.ﬁw 3 s D"CL"\B-Q-":_ - S o EES-QL%M:...'”
B pan £ Eﬂ. = 0| i <ab_system B “ab_system B tab_system L Hab_system [l =l
- 1
g lab_system = Processes: | -Al- w || Fiter bys | -Hone- | | @
ik 2%
Profile Sesshon & g

= = Managed Dath Souroes ".-:

% 1 052 (2 Ban CPU B System ) BUser 00 O Cluster BApplication B Configuration B Commit B Metwork B Administrative B Concwumency 0 Schaduler [ Other

&= 108C (44 :-‘:
= I Orade [4) - 2l
& I Develspment (1) Z 6l
= i fab_system (D "8
& il b1l (Orack ]
= :_ﬁ-"'::d lab_syste a a8
H = Producton (1) w B
® 1= SOL Server (11) E ;
® 2 Sybase (3] £ 3
1
. o o ? 7 i
o o o - s p p K s il W
£ >
= =
& Progress = - BE overvien | B s (5 Bvents | £7 Sessions | o Object 10
& 2 SOL Statements Events Sesslons
N operabions o display 8t this tir S tatement oy vy I Event DB Actrit Usér [ Program Actve (%)  v| A
W sslect count., objects a0 ] 115 O ICPU I | GSTEM —1 TR
o sslact count...objects 8103 |l 302 iatch: zache buffers charns I SYSTEM B
o stlect count...obrects a 106 | 290 atch: smedator by lpdch SYSTEM = L8
W salect count.. objects 8301 | 282 coritrol fie segquartial read CYSTEM —/1 T
o aslact count., objerts 303 | 282 b S paralsl verite SYSTEM [E— T4
o select count., ebjects 2210 | 178 iog fie syne SYSTEM  — | .14
o select count...cbjects 203 | L control file poraliel write SYSTEM =1 7024
o select count. objects 104 | M SYSTEM —/ LR
o sslact count., objects 2309 || L7 SYSTEM —1 69,44
" select count...cbjects 02 | 1.66 SYSTEM  — | 68,40
o select count.. cboects 220 | 61 SYSTEM — 88,40
o select count. objects 8305 | 297 | @l || SYSTEM ] | .71 =

25



4. SQL needs Tuning

riworkspace_20production_ion

mizer - C:\Documents and Settings\kyleh\dboptimi

File Edit Mavigate Search

[opefiteries ]

Project Run Window Help

i Nz TR G~ G A R v A N - B R I R I E Esa | #sqopt
Bgo 2 &s| T O|[[8 =untitled Tuning Job 7 [l =lab_system =Untitled SQL Load 4 |1ty TORLABORCL10g_t.0ar 2 =08
v Ha TORLABO RCL10g_1 Processes: Filter by: W @
il By —
= <;==D Profile Session &l

B on CPU B Systern 10 WUser 10 [0 Cluster B Application M Configuration i Commit @ Network B Administrative Bl Concurrency 0 Scheduler 0 Other

= 1= Managed Data Sourc
= DB2(2)
1= IDBC (41)
E-1=F Orade (5)
=-1=F Developmen'
% lab_syst
i soe dev’
i System ¢
== Production (;
) soe prod
Ef TORLABC
T=F SQL Server (11)
1= Sybase (3)

< |

@ Progress 2

=

%

Mo operations to display i
< |

4| O

a

8

-

@

Active Sessions (avg)
o

M=
a3
2
1
o
o B o f o f o A R f o £ o B o B o o o
'\,\.36 '\,\_'53 \,\_39 \,\_3‘3 W [ W [ W [ W B W N2 W N2 W %3 W %] W L W L W [%] W [%] W [ W [ W X
Qverview E&L SQL @ Events Ig‘ac‘Sessions % Ohject /O
5QL Statements Events Sessions
Statement DB Activity (3%) Event DB Activity (3t) User f Program Active (%)
o sEEcT A.co. EARnS C, I 3.5 g crU [ 57.5)| 50E I -
& SELECTORD...R_ID =:B1 [ 5.0 | frect path read temp [ 27.0|| sCE D =
03 UnkNOWN 1 3.0/| firect path write temp | 2.2 | 50E s =
«# SELECT CUS...R_ID = :B1 1.1 file sequential read | 1.5|| 5CE I :
dml lacks' 0.3 file parallel write 0.3 | 508 s
+% INSERT INT...E) REDORE 0.3 log file sync 0.3|| soE [
+§ INSERT INTO ..., :B1, 1) 0.3(| os thread startup 0.3 | 508 [ | bl
«" SELECT PR...M PRODUC 0.3| latch: cache buffers chains 0.3 | 508 1] 1
& SELECTT.T....CURRENT_ 0.3 SOE 0] 1
03 BEGIN :1:=...:3,:4); END 0.3 SYSTEM [ Executor.exe 1] 1
D BEGIN :1:=...5t(:2); END 0.3 SOE 1]
& SELECT ORD...R_ID = :B1 0.3 SOE 1]
SOE I
SOE A
5 ETES | 3] |« | &

: Untitled Tuning Job ...g Job): {0%)

26




Tuning SQL Complexity

Trace file

Execution Plan

PARSING IN CURSOR #2 len=53 dep=0 uid=61 oct
lid=61 tim=1151519905950403 hv=2296704914
ad='4e50010c'

SELECT 'Hello, world; today is ' || SYSDATE FROM
END OF STMT

PARSE
#2:¢=4000,e=1540,p=0,cr=0,cu=0,mis=1,r=0,dep=0,
tim=1151519905950397

BINDS #2:

EXEC
#2:¢=0,e=58,p=0,cr=0,cu=0,mis=0,r=0,dep=0,0g=1,t
151519906034782

WAIT #2: nam="SQL*Net message to client' ela=
id=1650815232 #bytes=1 p3=0 obj#=-1
tim=1151519906034809
FETCH
#2:¢=0,e=29,p=0,cr=0,cu=
151519906034864

tim=1151519
FETCH
#2:¢=0,e=1,p=0)
5151990603516
WAIT #2: nam='S
id=1650815232 #b
tim=1151519906035
WAIT #2: nam='SQL*Net message from client' ela=
driver id=1650815232 #bytes=1 p3=0 obj#=-1
tim=1151519906035400

STAT #2 id=1 cnt=1 pid=0 pos=1 obj=0 op='FAST D
(cr=0 pr=0 pw=0 time=3 us)

| Operation | Starts

HASH GROUP BY

FILTER

WB_JOB

LE ACCESS BY INDEX ROWID| PS PAY CALENDAR | 1

INDEX RANGE SCAN | PSOPAY CALENDAR

INDEX RANGE SCAN | WBBJOB B | 1

TABLE ACCESS FULL | WB_RETROPAY EARNS | 1

TABLE ACCESS FULL | PS_RETROPAY RQST | 1

INDEX RANGE SCAN | PS#RETROPAYPGM TBL | 3413

SORT AGGREGATE | | 1791

FIRST ROW | | 1791

INDEX RANGE SCAN (MIN/MAX) | WB_JOB F | 1791

27

18 | SORT AGGREGATE | | 1539

19 | FIRST ROW | | 1539

* 20 | INDEX RANGE SCAN (MIN/MAX) | WRBR JOR G | 1530

| E-Rows

| 27456

| 13679

| A-Rows

I 1909

| 3413

I 6827

| 3413

| 3624

| 2895

| 2897

| 2895

| 13679

| 3413

| 1791

| 1579

| 1579

| 1539

| 1539

| 1530




Visual SQL Tuning

& 5QL Optimization - A SOL Projectfindex_recommendation_3.tun - Embarcadero DB Optimizer - C:\Documents and Settingsikyleh\dboptimizeriworkspace_20_1008 [Z][EE]

Fie Edit Havigate Search Project Run Window Help

iz gy PEE P i PRI O Qe A P e O | 47 50L Optimizat...
G2 Explain Flan &1 # = T B |[LA index_rscommendation_3.bun £3 . [F] *riyaj.tun lm
select from chent_transaction, client, investment_type, investment b fyOracle b i lab_system (10.2.0.1)

-typE.l-f_l;-:ﬂlBIt ' EN p]npl:r ] Pl]vr'rvlr-w I p— Analysis

penc || E SQL Analysis Sedect statement of interest: ;smch vl | @
Operation ] =
- QSE;Ecr STATEMENT SELECT maq
= £} NESTED LOOPS et sction; | A CLIENT_TRANSACTION (ct) |
= £% NESTED LOOPS

c.client_id,

i.investment_unit,

it.inveatment _type_name
FRON

= §% NESTED LOOPS
(T8 TABLE ACCESS - SY5.. LIENT_TRANSACTI
INDEX - SYSTEM, CLIENT _P¥

= [T TABLE ACCESS - SYSTEM. INVESTMENT client transsction ct,
[E] INDEY - SYSTEM.INVESTMENT _PK R

. /

= [ TABLE ACCESS - SYSTEM.INVESTMENT _TYPE P
@ INDEX - SYSTEM.INVESTMENT _TVPE_PE o

[EEEAE) | & mwesTrENT ()]

INVESTMENT _T¥PE {ith
investment i <

WHERE |
ct.client_id = c.client_id AND
cr.investment_id = i.investment_id il

[ INVESTMENT_TYPE (i)
NYESTMENT _T¥PE_IC: NUMBER

i.investment type id = it.investment MYESTMENT _TYPE_NAME: VARCHARZ
ct.broker_commission = 100 '}EN"'ES?MEMT TYPE_PK
£ >
Index Analysis | [T Table Statistics | S5 Column Stakistics And Histograms | [E] Outlines
Collect and create indexes o | g0
= Index Mame Table Owner Table Name Column Name Index Type L
j] [J1px_CLIENT..SACTION_O  SVSTEM CLIENT_...A! BROKER_COMMISSION Normal
" OouenT pe SYSTEM CLIENT CLIEMT_ID Unique
+" [ INVESTMENT_PK EVETEM INYESTMENT INVESTMENT_ID Unique
& [CIMvESTMENT_TYPE_PK SVYSTEM INVESTMENT _TYPE  INVESTMENT_TYPE_ID Unique
® [JCLENT_TRA...ION_CLIENT  SVSTEM CLIENT_...ACTION  CLIENT_ID MNorenal :
@ [JOLENT_TRA...INVESTHENT CLIENT_...ACTION  IMVESTMENT_ID MNormal
@ [CJINVESTMENT_...TMENT _TYPE INWVESTMENT INVESTMENT _TYPE_ID Narmal
# [ cuenT_BroKER CLIER BROKER_ID Norenal
#® O] CLIENT _TNCOME CLIENT _HOUSEHCLD _IMCOME Narmal
W O cuent mMuLTI CLIEMT_FIRST...NT_LAST_MAME  Normal 3




Tuning SQL

29

.....

Indexes CLIENT_TRANSACTION (ct)
— Missing indexes ke
944/& \44

Table Stats V4 N\

— Stale statistics BROKER (b) CLIENT (c)
Histograms E{(

— Recommendations , Jr

OFFICE_LOCATION (o)

Execution Plan

— DB Optimizer automatically finds better plans

Visual SQL Tuning diagrams

(OCmbarcadero



VST Steps

1. Tables

— drawn as nodes

1. Joins

— drawn as connector lines

1. Filters

— mark on each table with filter in where clause

30 (OCmbarcadero



How to VST: Tables and Joins

SELECT C.Phone Number, C.Honorific, C.First Name, C.Last Name,
C.suffix, C.Address ID, A.Address ID, A.Street Address Lf{
A.Street Address Line2, A.City Name, A.State Abbreviatior
A.ZIP Code, OD.Deferred Shipment Date, OD.Item Count,
S.Shipment Datgq

Customers C,

WHERE
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND
AND

ORDER

ODT.Text,

OD.Order ID = O
O.Customer ID =
OD.Product ID =
OD.Shipment ID
S.Address 1D =
O.Status_ Code =
OT.Code Type =
OD.Status_Code
ODT.Code Type =
O0.Order Date >

BY C.Customer ID, O.Order ID DESC,

OT.Text,
FROM Orders O, Order Details OD,

Addresses A, Code Translations ODT, Code Translations OT

UPPER (C.Last Name) LIKE iLg§L:Name++i%*~’~”’”’~ﬂ’~ﬂlﬂﬂlﬂr

UPPER(C.First Name)

P.Product Description,
Products P,

LIKE :First Name||'%'
.Order 1D

C.Customer ID

P.Product ID(+)

= S.Shipment ID(+)
A.Address_ID(+)

OT.Code
'ORDER_STATUS'

= ODT.Code

'ORDER_DETAIL_STATUS'
:Now - 366

Dan Tow — SQL TUNING

31

S.Shipment ID, OD.Ord§

Shipmsg

Tables

Orders O,

Order Details OD,
Products P,

Customers C,

Shipments S,

Addresses A,

Code Translations ODT,

Code Translations OT

Joins

OD.Order ID = 0O.Order ID
C.Customer ID
P.Product ID(+)

O.Customer ID =
OD.Product ID

OD.Shipment ID =
S.Shipment ID(+)

S.Address ID = A.Address ID(+)
O.Status Code = OT.Code
OD.Status Code = ODT.Code

Filters
UPPER(C.Last Name)
UPPER (C.First Name)
OT.Code Type =
O.Order Date > :Now - 366
ODT.Code_ Type =

WHERE
AND
AND
AND
AND

LIKE :Last Name||'S'
LIKE :First Name||'S'
'ORDEE{_STATUS'

'ORDER DETATL_ STATUS'

Cmbarcadero”
yle Hailey
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Tables

Orders 0,  —— |
Order Details OD,
Products P,

Customers C

Shipments S

Addresses A,

Code Translations O

Code Translations OT

oD

Joins
OD.Order ID = O.Order ID
O.Customer ID = C.Customer ID
OD.Product ID P.Product ID(+)
OD.Shipment ID = S.Shipment ID (4
S.Address ID = A.Address ID(+)
O.Status Code = OT.Code
OD.Status Code = ODT.Code

Layout tables and connections

ODT

oT

(OCmbarcadero



Unstructured

Joins
OD.Order ID = 0O.Order ID

O.Customer ID = C.Customer ID
OD.Product ID = P.Product ID(+) C

OD.Shipment ID = S.Shipment ID(+)
S.Address ID = A.Address ID(+)
O.Status Code = OT.Code
OD.Status Code = ODT.Code

OL—or— |

ODT

Neater, but can you do anything with it?
What’s the optimal execution path?

33
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Parents and Children

Structure
the No index or non-unique Detail

tree T )

Primary Key (unique index) Master

Joins
OD.Order 1D =| 0.0rdeft ID

O.Customer ID| = C.Cﬁstomer_ID
OD.Product ID|= P.Product ID(+
OD.Shipment I[ = S.Shipment ID
S.Address ID § A.Address ID(+) C)EYT
O.Status Code] = OT.Code
OD.Status Code] = ODT.Code
v
O A C oT

] 6
y onharmt!my



VST —filters and best path

> Filters help determine best path

Filters

WHERE UPPER(C.Last Name) LIKE :Last Name||'%'
AND UPPER(C.First_Name) LIKE :First_NameII'%'

AND O.0Order Date > :Now - 366

Concept:
1. Start at most selective filter
2. Join down first, before joining upwards

35

oD
p 0 ODT
3P
Ec] [or
0.02%
Child Child
Parent Parent

(Ombarcadero



VST — best path

_—

36

OD

J

%

Note: Oracle only
joins in one table
to the previous
result set

I

ODT

AN

oT |

0.02%

(OCmbarcadero



Cartesian

37

SELECT
A.BROKER_ID BROKER_ID,
A.BROKER_LAST NAME BROKER LAST_NAME,
A.BROKER_FIRST NAME BROKER_FIRST_NAME,
A.YEARS_WITH_FIRM YEARS_WITH_FIRM,
C.OFFICE_NAME OFFICE_NAME,
SUM (B.BROKER_COMMISSION)
TOTAL_COMMISSIONS
FROM
BROKER A,
CLIENT_TRANSACTION B,
OFFICE_LOCATION C,
INVESTMENT |
WHERE
A.BROKER_ID = B.BROKER_|ID AND
A.OFFICE_LOCATION_ID =
C.OFFICE_LOCATION_ID
GROUP BY
A.BROKER_ID,
A.BROKER_LAST _NAME,
A.BROKER_FIRST_NAME,
A.YEARS_WITH_FIRM,
C.OFFICE_NAME;

CLIENT _TRAMSACTION (B}

WY

BROKER (A)
W

OFFICE_LOCATION ()

(OCmbarcadero



Implied Cartesian

select

CLIENT (c)

c.client_first name, c.client_last name,

ct.action, ct.price,

b.broker last name, b.broker_first name,

o.office_name
from
client_transaction ct,
client c,
broker b,
office_location o
where
ct.price > 100
and b.broker_id=ct.broker id
and c.broker_id = b.broker _id

and o.office_location_id = b.office_location _id

38

|j CLIENT_TRANSACTION (ct)

BROKER (b)

\

[/

OFFICE_LOCATION (o]




Diagram work for Many to One

OI"IE to many P
Many to many >—<

What about many to many?

39



Unstructured

Joins
OD.Order ID = O.
O.Customer ID =
OD.Product ID
OD.Shipment ID =

Order ID

C.Customer ID

P.Product ID(+)
S.Shipment ID (+)

S.Address ID = A.Address ID(+)

O.Status Code =
OD.Status Code =

OT.Code
ODT.Code

40

N

oD
0] ODT
C oT

ODT

Cmbarcadero”
yle Hailey



Many-to-One vs Many-to-Many

Predicate Filter

B->C->A

41

=Z) C

i B(B)

| E A
I3 Bl — Now what?
gotoAor C?

(OCmbarcadero



Adding Constraints

SELECT COUNT (*) 58 logical reads | C\ / A
FROM o

b, m B

C, alter table ¢ add constraint ¢_pk unique (id);

a alter table b add constraint b_pk unique (id);
WHERE

b.val2 =100 AND Ed A2 (&)

a.vall = b.id AND f

b.val1l = c.id; B2 (b)

/ logical reads f
C2(c)

" (Ombarcadero



Join sizes

Join Sizes

526356 999

E3 C Ed A

Use the Join Xi 517

sizes to \§3’-}999
determine path of ,
least resistance m B
03% (1 row)

43
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Look at 3 queries

* Query 1 runs more than 24 hours
* Query 2 outer joins and scalar subqueries
* Query 3 create path not available to Oracle

(OCmbarcadero
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Query 1 : Over 24 hours to run

SELECT = Rk MESTED LOCPS
AO0.zuchinis, =1k '“Ef_ﬂ Lo
: = £} MESTED LD
’égg;c: ;és E 03 -_Eg-gf:c.:s Ad.planted_date <'03-OCT-08' AND
FROM = @ PARTITION RANGE
= [[]] TABLE ACCESS - E
SELECT B noex - E
A1.planted_date, = @ PARTITICON RAMNGE
A1.pears, BE osx - C
A1.zuchinis, = @ PARTITICON RANGE
A1.brocoli =[] TABLE ACCESS - D)
FROM B! fate)
FOO.A A1, o]
SELECT
zuchinis, 5 AND
brocoli
FROM FOO.A A2 = @ UNIOH ALL PUSHED PREDICATE
WHERE = £ HESTED LOCES
pears = 'M' AND = @ PARTITION RANGE
planted_date + 0 >= ADD_MON =1 ] INDEX « RRPOLDI_ &
MAX (plantg = |8, soaT
FROM FOO.B = D pa-:-:a'h 1¢-|GE
WHERE =l [ TABLE ACCESS - B
) pears ='M g e - 1 B
) = & VIEW - SYSTEM
-11) - -'-'-“i_q
GROUP BY S
zuchinis, f-a BARTITION ELANGE
brocoli = [0 TABLE ACCESS - A
| HAVING COUNT (*) = 12 "= 8 sear
A m
WHERE
A1.planted_date = (SELECT e
MAX (planted_date) %4 ;p:;-\j—w e
FROM FOO.B B2 T L e
WHERE = [0 TARLE ACCESS - A
pears ='M' £ :_":'}'-1 ':1_- &
) AND = @& PARTITION RANGE
A1.pears = 'M' AND
A1.zuchinis = i2.zuchinis (+) AND
A1.brocoli = i2.brocoli (+)
UNION = @ PARTITION RANGE
SELECT P AT AR
A4.planted_date,




Visual SQL Diagram

3921080
C (C0)
198301422 T
_ 146305244
5180 - 9
p— 7 85757 ~<3497
FECOL J | @ o (00)
99.54% 38919?6ﬂ\?.1?955 5 3891976 .
I3 A (RO) [
7.31%
1671232 64%552
5210 5
32 1705545 1?95545!'{. 32
B(Bl)| >——=<|[@ AA)E|[F AA)PE—=< B (B2)
92.07% O secs
I
= 1795545 1795545

EBE3)| >—<|FAM)T— (7 A(AD)

2.31%

4 (OCmbarcadero



Default vs Tuned

3921080

Default

146305244

"“'ﬁlﬁ‘ﬁlg?
D (D0)
1?95 J 5919765 F! 99.86%
m A (AD)
2.31%
Tuned

; (Ombarcadero



Comparing Plans : 24 hours to 5 mins

= §% MESTED LOCPS = £% NESTED LOOPS
= £% MESTED LOOPS = §% MESTED LOCPS
= k> HASH J0IN =] £ NESTED LOOPS
= ¢§» HASH JOIM =1 §% NESTED LOOPS
=| &3 VIEW - 5YSTEM -] @ PARTITION RANGE
= 1"'13 SORT =] [E3) TABLE ACCESS - E
=] @ UNIOM-ALL [E moex -1 _E
= ¢§» HASH 10IN -] @ PARTITION RANGE
=] &3 VIEW - SYSTEM INDEX - T%_C
=| B FILTER -1 @ PARTITION RAMGE

= @ PARTITIOMN RANGE

=| [E5) TABLE ACCESS - A
= [EE] MDEX - 1%_ A
=l | %, SoRT
-1 @ PARTITION RANGE
-] 3 TABLE ACCESS -B

INDEY - Ix_B
-] @ PARTITION RAMGE

= [EE] INDEX - 1%_ A
=l |&, SoRT
-] @ PARTITION RANGE
- [E5] TABLE ACCESS -B
INDEX -I5_B
= f» HASH JOIM
-] @ PARTITION RAMGE
TAEBLE ACCESS - A
-] @ PARTITION RAMGE
= &3 VIEW - SYS.WW_5Q 1
= [EE] INDEX, - Ix_ A
= |3, SORT
-] @ PARTITION RAMGE
- 5] TABLE ACCESS - B
IMDEY, - Ix_B
-] @ PARTITION RAMGE
TABLE ACCESS - &
-] @ PARTITION RANGE
INDEX - I_C
-] @ PARTITION RAMGE
- [ TABLE ACCESS - D
INDEY -I¥_D
-] @ PARTITION RAMNGE
- [E3) TABLE ACCESS - E

Hom] e o ome v we s g

=| [E3] TABLE ACCESS - D
INDEY -Ix_[D
=] @ PARTITIOM RANGE
=| [E3] TABLE ACCESS - A
INDEX - Ix_ A
= &3 VIEW - SYSTEM
=l |8, SoRT
=1 @ UNIOM ALL PUSHED PREDICATE
-1 ¥ NESTED LOGPS
-] @ PARTITIOM RANGE
= [EE] INDEX - RRPO.IN_A
=| | &, SORT
= @ PARTITIOM RANGE
-] 3] TABLE ACCESS -B
INDEX -I¥_B
=] &3 VIEW - SYSTEM
= B FILTER
=I |3, 5oRT
= @ PARTITIOM RANGE
-] E3] TABLE ACCESS - A4
-1 |4, SoRT
5+ PARTITION RANGE

- 3 TABLE ACCESS - B
INDEY -I¥_B

- £% MESTED LOOPS
-1 @ PARTITION RANGE
- [E5] TABLE ACCESS - A
IMDEY, - Ix_ A
-1 @ PARTITION RANGE
] &3 VIEW - 5YS.WW_SQ 1
=1 [EE] INDEX, - I%_ A
=I |&, SORT
-1 @ PARTITION RAMGE

e e i e e e =




Q2

SELECT CASE WHEN M.NYC IS NULL THEN (SELECT /*+ gqb_name(qb1) */ MAX (Kona)

FROM foo.F
WHERE harvest_date = to_date('08/10/2008','dd/mm/yyyy')
AND Argentina = TRIM ('D') AND Norway = F_OUTER.Norway
ELSE M.NYC END AS NYC,
CASE WHEN F_OUTER.Perth IS NULL THEN NULL
ELSE (SELECT /*+ gb_name(qgb2) */ Georgia FROM foo.P
WHERE harvest_date = to_date('08/10/2008','dd/mm/yyyy")
AND Argentina = TRIM ('D') AND Paris = F_OUTER.Perth)
END AS richard,
CASE WHEN F_OUTER.Aruba IS NULL THEN NULL
ELSE (SELECT /*+ gb_name(gb3) */ Georgia FROM foo.P
WHERE harvest_date = to_date('08/10/2008','dd/mm/yyyy')
AND Argentina = TRIM ('D') AND Paris = F_OUTER.Aruba)
END AS Jody,
CASE WHEN F_OUTER.Portland IS NULL THEN NULL
ELSE (SELECT /*+ gb_name(qgb4) */ Georgia FROM foo.P
WHERE harvest_date = to_date('08/10/2008','dd/mm/yyyy")
AND Argentina = TRIM ('D') AND Paris = F_OUTER.Portland)
END AS Tom
FROM foo.F F_OUTER, foo.M , foo.J , foo.N ,
(SELECT /*+ gb_name(gb5) */ H.SF, Oregon, H.Haiti, K.Bermuda, L.Denmark
FROM (foo.H LEFT OUTER JOIN foo.K
ON H.harvest_date = K.harvest_date
AND H.Argentina = K.Argentina AND H.SF = K.SF
AND K.Dallas ='001")
LEFT OUTER JOIN FOo.L
ON H.harvest_date = L.harvest_date
AND H.Argentina = L.Argentina AND H.SF = L.SF
WHERE H.harvest_date = to_date('08/10/2008','dd/mm/yyyy",
AND H.Argentina = TRIM ('D")) extra
WHERE F_OUTER:.harvest_date = M.harvest_date(+)
AND F_OUTER.Argentina = M.Argentina(+)
AND F_OUTER.Norway = M.Norway(+)
AND M.Norway(+) = M.Texas(+)
AND F_OUTER.harvest_date = to_date('08/10/2008','dd/mm/yyyy')
AND F_OUTER.Argentina = TRIM ('D")
AND M.harvest_date(+) = to_date('08/10/2008','dd/mm/yyyy")
AND M.Argentina(+) = TRIM ('D")
AND F_OUTER.Norway = F_OUTER.Hawaii
AND F_OUTER:.harvest_date = J.harvest_date(+)
AND F_OUTER.Argentina = J.Argentina(+)
AND F_OUTER.Norway = J.Texas(+)
AND J.harvest_date(+) = to_date('08/10/2008','dd/mm/yyyy')
49 AND J.Argentina(+) = TRIM ('D")
49 AND F_OUTER!.Iraq = extra.SF(+)
AND F_OUTER.harvest_date = N.harvest_date(+)

N trm P o~ 1 tep—r— A

select
0306390 0.44%

[ F (F_TABLE)

34370 ) B 7.67%

7612 -
' 793 P (P_TABLE1
L (extra) K (extra) _ v 3 PP ).
\\:\_I %Ff 30306390 335 - /53 444480 8.12%
%@44 oo 4:_ D] FI(F_OIUTER) e 033793 -0 D] P (P_TABLE2)
o) T B | agim e
Y o . | |3 P (P_TABLE3)

(3 J 0_TABLE) 7 s T

633430 -’:-1)9?210.-’: \(
' 10852 100%

M (M_TABLE) s
7 [ N (N_TABLE)

Two important qualities:
* All outer joins to F_ OUTER
* 4 subqueries in select

10/30/10 (OCmbarcadero



Q2

e [F)3n3nﬁ39n 0.44%

¥ [ || F(F_TABLE)

343 44480 7.67%

Jol? 4D|{(e]¢,-a) 933?93ﬂ ‘m P (P_TABLE1)
 (extra) - W -

e 0044 . m__gg}}'g}- m F(F_DUTER) 983793 +0 m P(P_TABLEZ)

| E&l H (extra) o }# = om3793_| ,_aseasn 1.29%

07500 6076550 | [3] P (P_TABLES)

\E] ) (_TABLE)

50

0337893 gg3703 0793

633430 /A{?.El% \
' 10852 100%

(3] M (M_TABLE)}
: N (N_TABLE)

10/30/10

select
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W

48
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~
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Q2

The subqueries in the select clause look like

select CASE WHEN F.f1 IS NULL
THEN NULL
ELSE (SELECT X.f2
FROM X
WHERE code vl = F.f2)
END AS fO
from F;

and should be merged into the query like:

select CASE WHEN F.f1 IS NULL
THEN NULL
ELSE ( X.f2)
END AS fO

fromF , X

where code_vl(+) = F.f1;

51
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Q3

SELECT DISTINCT *
FROM
FOO.a a, FOO.cc, FOO.d d, FOO.g g
WHERE
a.planted_date > '01-OCT-08' AND
a.planted_date <'03-OCT-08' AND
a.pears = 'D' AND a.green_beans ='1" AND
a.planted_date = c.planted _date AND
a.pears = c.pears AND
a.zuchinis = c.zuchinis AND
a.brocoli = c.brocoli AND
a.planted_date = d.planted_date AND
a.pears = d.pears AND
a.harvest_size = d.harvest_size AND
c.oranges = d.oranges AND
c.apples = d.apples AND
(d.lemons = 0 OR d.lemons IS NULL) AND
a.planted_date = g.planted_date AND
a.pears = g.pears AND
a.harvest_size = g.harvest_size AND
c.oranges = g.oranges AND
c.apples = g.apples AND
(g.lemons = 0 OR g.lemons IS NULL) AND
a.zuchinis ='0236"' AND
d.apples = g.apples AND
oranges = g.oranges
ORDER BY a.zuchinis, a.brocoli;

3921080

=N
Iy
4 146305244
146305244
ra
/ 44109 5180
/ )
g _—=@le
3497 18— " 99540
[F D \5 117565316
9.836% 76549165 1705545
Y@y
0.67%
1ors0ro (Ombarcadero




Q3: Transitivity

; 1,126,402 _

1452

;7,136,3@2\

5393

10/30/10

(Ombarcadero



Q3

SELECT * FROM
(
SELECT /*+ NO_MERGE */ c.apples, c.oranges, a.harvest_size
FROMa, c
WHERE
a.planted_date = TO_DATE ('02/10/2008', 'dd/mm/yyyy') AND
a.pears ='D' AND
a.green_beans ='1' AND
a.planted_date = c.planted_date AND
a.pears = c.pears AND
a.zuchinis = c.zuchinis AND
a.brocoli = c.brocoli AND
a.zuchinis ='0236'
) X,

SELECT /*+ NO_MERGE */ d.apples, d.oranges, d.harvest_size
FROM d, g

WHERE

d.planted_date = TO_DATE ('02/10/2008', 'dd/mm/yyyy') AND
g.planted_date = TO_DATE ('02/10/2008', 'dd/mm/yyyy') AND
g.apples = d.apples AND

d.oranges = g.oranges AND

d.pears ='D' AND

g.pears ='D' AND

g.pears = d.pears AND

g.harvest_size = d.harvest_size AND

(d.lemons = 0 OR d.lemons IS NULL) AND s : :

(g.lemons = 0 OR g.lemons IS NULL) This final version runs in )
WHERE elapsed 0.33 secs and 12K logical reads
X.oranges = Y.oranges AND down from an original
X.apples = Y.apples AND elapsed 4.5 secs and 1M logical reads

X.harvest_size = Y.harvest_size;

5454 10/30/10 (OCmbarcadero



What tools to use to create VST diagrams?

55

Paper

— Modifications messy and difficult
PowerPoint

— Can move things around

— Sticky connectors

— Easy to modify

DB Optimizer

— Automatic and still modifiable

(OCmbarcadero



Visual SQL Tuning (VST)

/

Table Sizes

43208

ORDER_LINES (ORL)

lESIﬂéﬁ_ ;xk\

43298

3297 ~ 1999 N\

Join Sizes {31 ORDERS (

ORD) PRODUCTS (PRD1)

Filter Ratios — |

a99 ’

\V b
980

aa \

7] CUSTOMERS

(CUS) [ZH SUPPLIERS (SUP1)

5.01% 49.49%

FROM customers cus

INHMER JOIN
INNER JOIN
INNER JOIN
INNER JOIN

WHEEE cuz.location = "LCHNDCH'
BND ord.date placed BETWEEN 'O04-JUMN-10'
LMD PII-JI-10

crders ord CN ord.id customer = cus.id

order lines orl ON orl.id order = ord.id
products prdl CN prdl.id = orl.id product
suppliers supl ON supl.id = prdl.id supplier

FRCH alternatiwves altc
THHNER JOIN products prd2
O prdd.id = alt.id product_sub
IMMER JOIN

CH supd.id = prd2.id supplierx

suppliers supd

WHERE alt.id product = prdl.id
AND supd.location != 'LEEDS' )

56

Exists

199
ALTERNATIVES (ALT]

Y

199

1999 ‘
PRODUCTS (PRD2)

N

1000

99 |
m SUPPLIERS (SUP2)

50.51%

(OCmbarcadero



VST Steps Summary

1.Diagram tables

2.Draw connectors for each join
3.Calculate filter ratios

4.Find the table sizes
5.Calculate two table join sizes

Execution Path
* Start at the most selective join filter
* Join to keep the running result set size small

Many to Many relationships = problems

57

oD
P |a 0] ODT

30%

|a C oT
0.02%

Child Child
Al (a) C1 ()
L\% }j/

B1 (b)




Do You Want?

Engineering Data?

i HISTORY OF O-RING DAMAGE ON SAM FIELD JOIMTS
=3
i Cross Sectional View Top Yiew
L Eresion Ferimeter  HWominal Length OF Total Heat Clocking
- -RE'T. SAM Depth Affected Dia, Max Erosion  Affected Length Location
0§ Ho. {in.) {deg) (in.) tin.} in. d
e
Y ] BIA LM Center |Fleld*» Hone Hane : Hana Hone * =-ph"
i {61# LH FIELD** Hn WoNE NONE ¢35 NONE HONE 3?2'-15&
& SIC LH Forward Field#* 154  0.0lD 154.0 0.280 4.25 5,25 163
SIC RH Center Field {prﬂi-]ﬂ* 158 0.038 130.0 0.260 12.50 58.75 354
3° L51C RH Center Field (zac)hss 158  None 45.0 0.280 Hone 29.50 54
410 RH Farward Field 138 0.028 110.0 0.280 3.00 Hone 275
41C LH Aft Field® 114 Hone None 0.280 Hane None =
418 LH Forward Field 104 0.040 217.0 0.280 3.00 14.50 a5l
Vg STS-2 B ATt Field 28 0.053 116.0 0.280 -- - 40
*Hot gas path detected in putty. Indication of heat on O-ring, but no damage.
**500t behind primary 0-ring.
#***500t behind primary O-ring, heat affected secondary D-ring.
Clocking location of leak check poart - 0 dag.
OTHER SRM=-15 F1ELD JOINTS HAD HO BLOWHOLES IN PUTTY AND NO 500T
MEAR OR BEYOND THE PRIMARY O-RING.
SRM-22 FORWARD FIELD JOINT HAD PUTTY PATH TO PRIMARY O-RING, BUT HO O-RING EROSION
AND MO S00T BLOWBY, OTHER SRAM-22 FIELD JOINTS HAD NO BLOWHODLES IN PUTTY.
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Do You Want?

Pretty Pictures

History of O-Ring Damage in Field Joints (Cont)

5 ABARA af
3 R
- 0-Ring
_!'5' Temp | | ] L 1L
# v "R
é‘ 1A LN E:ﬂterl Flelds B H B Kl
gich L rd riﬂlg-LE" = = ==
Oriwa 1]
#ESIE RH Center Field {]ll‘“il]"** SAM 1 j?i 3 8
3 51C RH Center Field (sac)es No. A B B A
410 RH Forward Field Q
41C LH Aft Field*
418 LH Forward Field =
’ O-Ring B
5TS-2 RH Af
hh t Field T-mp ]
{°F) 5
*Hot gas path detected in putd &
**Soot behind primary O0-ring.
*xe500t behind primary O-ring, K
Clocking location of 1 SRM
: %k No. A B ABAGBA B
OTHER SRAM=15 FLELD JOINT W'—H =
MEAR OR BEYOND THE PRIMA e
mw‘:ummrl-mit::mm
SRM-22 FORWARD FIELD JO
AND MO S0OT BLOWBY., OTHER SHM-ZZ FIELD JOTHTS HAD WO BLOWHOLES TN FUTTY.
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Do You Want?

Clean and Clear

LA

History of O-Ring Damage in Field Joints (Cont)

12 [
8
®
[ ]
30 35 40 45 50 a5 60 65 70 78 50
UTHER SRF-15 FIELD JOINIS H st T o R i R e o
NEAR OR BEYOND THE PRIMARY 0 [omtomTeoworiec. * No Erosion
SAM-22 FORWARD FIELD JOINT H|  seonusnces on vous mon vess oy
mD ",u SI'.'IBT BL.OHB'I' : ﬂTHER S el CAMNDT B COMBDIRID COMSLITE waTMOUT THi OMAL DEECUEEs0
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Imagine Trying to Drive your Car

£ Meiipy Bymen; bo vimgne

Or would you like it to look ...




Or This

inrsems bl e dsransae AL
et

| SEe PRI P AL e
b 5 e a " dssigragny

Eon CcPU B System 10 BUser V0 0O Cluster BApplication B Configuration Bl CormmitE Network B Administrative B Concurrency 0 Scheduler 0 Other

i1

14

12

10

Active Sessions (ava)
w

2
R o0 o . . . .
o st o o o o B o o g o ok ¥ o o o A o ol o AK
£ overview 5|:|:'|" S0L (B Events ﬁn Sessions | 840 Ohject /0
S0QL Statements Events Sessions
Statement DB Activity (%&) ~ Event DB Activity (%) ~ User / Program Active (%) ~
& SELECT /*+...5_REP_ID, [N 37.36 ON CPU I 53.54 SOE 1] 14,43
| & SELECT A.C...Ps_RETRCOP DI 33.43 read by other session | 14.67 S0F | 1429
& SELECTCRD...R_ID=:B1 [ 2.94 direct path read temp | 3.72 S0F ] 13.44
+ D1 ko | £47 || direct path write temp ] 7.78 SOE 1] 13,15
*% IMSERT INTO .. ALUES (&% | 5.67 db file sequential read 1 5.39 SOE Il 12.02
& SELECT PRO...OM PRODUC | 1.41 buffer busy waits | 3.33 SOE ] 11,95
& SELECT CUS...R_ID =:B1 0.70 latch: cache buffers chains | 206  ||SCE ] 10,61
EER BEGIM :1:=...:3,:4); END 0.61 log file syrc | 1.41 SOE ] 10,18
L3 heqin for ii...end loop; end 0.52 log file parallel write 0.28 S0E | 10.18
D3 BEGIN EMD_N...2, :3); END 0.42 db fle parallel write 0.58 SOE ] 10.04
& select minfc...m customers 0,38 library cache load lock 0,28 SOE | 3,43
@ UPDATE /*+...R_ID = :B1 0,38 a || db flle scattered read 0.28 ||| SOE | 2,05 || ]

P
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Summary

Mon cPU Wsystem 0 BUser /0 [ Gluster B Application M Gonfiguration i Gornmit [l Network [l Administrative B Goneurrency [ Scheduler [ Other

Active Sessions (ava)

I R R s

1.Database - AAS

.
SQL Statements Events Sessions
- rotiie datapase S [ EGR| amy ~[ior | eee=I

o/ SELECT *+ .5 REP D, I oNCPy | 53.54 | [s0E a 1443
o sEECTAc.Ps RETRer I readbyothersesson [l B ] 23
o SEECTORD. R D =81 drectpathreadtemp S0E L] B4
i D% unkvown 1 drectpathuritetemp | SOE L] 13.15
. . . -+ INSERT INTO .. ALLES (2] | b flesequentelread | soe 1] 202
W SELECTPR..MPRODUC | buffer busy waits I S0E L} 1146
se wait interface and graphics  S—
Db eean 3,:4); END. log fle sync S0E 10.18
D begn for i ..nd loop; end log fie paraleel write: SOE 1 10,18
B BeGINEMD_..., :3); END db fie paralel write SOE L] 10.04
28 colect minle_m octomece lcnry ach ok ¥ cne 8

— ldentify machine, application, database or SQL

.SQL - VST

— Indexes, stats, execution path

—  Visual SQL Tuning T
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Visual SQL Tuning (VST)

b rf) Microsoft SQL Server b ﬂsﬁ-‘pclbﬂl (9.0.1393.0) ¢ [P JLewis

> > >

SQL AI'IE'I'YSiS Select statement of interest:

SELECT order line data

FRCM
dbo.
INNER JOIN

dbo.CRDERS ord 128 43258

ORDER_LIMES {orl)
L7 i

O ord.id customer = cus.id
INNER JOIN

dbo.ORDER_LINES orl

ON orl.id order = ord.id
INNER JOIN

dbo.PRCDUCTIS prdl

ON prdl.id = orl.id product
INNER JOIN

dbo.SUPPLIERS supl 5
prdl.id supplier

ZND ‘
] PRODUCTS {prd2)
i i W

1000

ord.date_placed
supl.location =

]
wl
[w]
=]
'
w
il

dko ZRNRTIVES alt [3 SUPPLIERS (sup2)

INNER JOIN E0.51%

dbo.PRODUCTIS prd2
ON prdZ.id = alt.id produc
INNER JOIN

dbxo.SUPPLIERS sup2 w

Industry Exclusive
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DB Optimizer XE Key Features

File Edit Mavigate Search Project Run  Window Help
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DB Optimizer XE Key Features

File Edit Mavigate Search Project Run  Window Help

Ci-0GE & i@ C - (B g [

ds DT = . L - W fes Sl w
Pouitde Sruzam . 4
RO F l I E B SQL Analysis Select statement of interest: | SELECT 4 v Q§~1
4 SELECT |
y ct.action,
i c.client_id,
: i.investwent unit,
2 it. twent t
. 1. AMVESEMENE_TYpe_name EEE [ E2 mvEsTMENT 3]
- FROM
1 client_tramsaction ct,
UN =
) investment type it, ! INVESTMEMT _TVPE (it)
investment 1 ¢
WHERE
L fOF ct.elient_id = c.client_id AND hVESIMEN AIVEE((E)
ct.investment_ id = i.investment id AT IMVESTMENT _TYPE_ID: NUMBER

IMYESTMEMT_TYPE_MAME: YARCHARZ

i.investment_type_id = it.investment_

o ct.broker comwission = 100 'Q%INVESTMENT_TVPE_PK

=

o i

e WN >

v v

: Index Analysis Table Statistics olumn Statistics And Histograms Outlines

¥

" Collect and create indexes i

o

L Index Mame Table Cwner Table Name Calurmn Name Index Type
&—l OJ1px CLIENT..SACTION D  SYSTEM CLIENT_...ACTION  BROKER_COMMISSION Formal
& [JCLENT PE SYSTEM CLIENT CLIENT_ID Unique
o [JIMWESTMENT_PK SYSTEM TMYESTMENT INWESTMENT_ID Unique
& [JIMWESTMENT_TYPE_PK SYSTEM IMVESTMENT_TYPE  INVESTMENT _TYPE_ID Unique
® [JCUENT_TRA...IOM_CLIENT SYSTEM CLIENT_.. ACTION  CLIENT_ID Mormal fl
® [JCUENT_TRA...INVESTMENT  S5¥STEM CLIENT_.. ACTION  INWESTMENT_ID Marmal i
® [JINWESTMEMT ... TMENT_TYPE S¥STEM TNVESTMENT INVESTMENT_TYPE_ID Marmal
# [ICLENT BROKER SYSTEM CLIENT BROKER_ID Mormal
¥ CIcLEnT INcoME SYSTEM CLIENT CLIENT_HOUSEHOLD _INCOME  Mormal
¥ OJcuEnT Mot SYSTEM CLIENT CLIEMT_FIRST...NT_LAST_MAME  Mormal s
e P ——————— e —— 5 .
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DB Optimizer XE

File Edit MNavigate Search Project Run

Window

Help

O - [E

& B w

il PROFILE

%7 TUNE

LOAD TEST

68

Key Features

3 DT = v i
Pouitde Sruzam . 4
B SQL Analysis Select statement of interest: | SELECT 4 ¥ @
4 SELECT |
J
e il Iab_system Change data source
a
- ®adhocsqL (OsqL file
a1 FRON o~
= Number of parallel sessions: 15 &s
. . 1 Execution end condition:
WHER, ESTmERT_Snit, @Time: |0 |5 hours
= IVESTMERT tVpe name
g 10 5| minutes
nt transaction ct
= - - () Mumber of executions:
¥ ent o,
w vestment type it
I vestmen t_' ! Sleep between executions
i ment i
. < (® Fixed delay: /0 5| me
e 1
v T - () Random interval:
: Inde id = i.investment_id RND
o estment_type_id it.investment_type_id ar
" Collect & client transaction id=1
s _ —
‘
JEl =
« L
« L
« L
o
o
e
¥ L
¥ [
® L

©e



DB Optimizer XE Key Features

File Edit Mavigate Search Project Run Window Help

Ci-EH o e - i e

il PROFILE
%7 TUNE

LOAD TEST

s SQL IDE

69

ds DT =

Pyt hdpss

.

‘i‘n'\\\\::"\\:.'ﬂ..-‘.'

rh . 4
B SQL Analysis Select statement of interest: | SELECT 4 ¥ @
SELECT |
il Iab_syste IM Change data source
®adhocsql (OsqL file
FROM <
SELECT Mumber of parallel sessions: 15 &g
. ct.action,
. O g
VHER N -
FRCOM *
c o
c
€ {HERE
[ =T
Inde c
i “
Collect =
LC
« L
« L
« L
L .
e[ L =
e
¥ L
% C e ——
® L
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Review of Functionality

File Edit Mavigate Search Project Run  Window Help

ek I

EEEEEE

Fouddd S ppam a
ROI lLE ef ESQL Analysis ~— Select statement of interest ¢ [sELECT 4
5

il Iab_syste IM Change data source

®adhocsql (OsqL file

-
a
za
&1 FROM
- SELECT Mumber of parallel sessions:
UNE I =
. c
WHEER
|1 £

Lf? LOAD TEST | . .
el | o
=i SQL IDE
Only tool on the market with these E o=
features integrated a

70 (OCmbarcadero
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Thank You

Kyle Hailey
http://oraclemonitor.com
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Appendix

* Diagramming
— Simple joins and inline views
— Quter joins
— Exists/not exists (in/not in)
— Correlated aggregate sub-queries
* Hints
— LEADING
— USE_NL
— USE_HASH
— INDEX
— NO_MERGE

* Execution Order
* Machine Health

y VST method with Statistics (Ombarcadero



Basic Joins

=

single value

O”E‘ t‘D one ] Safe

One to many

Many to many

Dangerous

Cartesian
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Simple queries and sub-queries
Simple join
select * from A, B where b.fl=a.fl

Non-correlated sub-query

select * from A, (select b.fl from B) c
where c.fl=a.fl

A B
hd AT A B

B

No unique indexes Unique index on
Unique index on b.f1 Both b.f1 and a.f1

Special case: non correlated sub-query returns one row

select * from A where a.fl =
(select max(b.fl) from B )

A P—=B
4 (Ombdéicadero




Outer Joins

type

ENGLISH_TEXT ORDINAL_ID ORDINAL_ID FRENCH_TEXT
One | 1]jun
TWo 2] _— 3 || Trois
Three 4 [[Quatre
Four [ a] 5|cing
Five 6 J[Six
Six [ 6] 7 |Sept
8 |Huit
type ANSI AMSI 89 {Oracle) type
inner join  english INNER JOIN english e, french f .
french where e ordinal_id=f.ordinal_id english french
using (ordinal_id)
Outer Joins | _
Ieﬁ_ outer english LEFT JOIM engllsh.e. french f english french
join french where
using (erdinal_id} e.ordinal_id=f.ordinal_id{+)
right outer  english RIGHT JOIM english e, french f .
join french where english french
using (ordinal_id) e.ordinal_id(+)=f.ordinal_id
full join english FULL JOIM english e. french f }
french where english french
using {ordinal_id} e ordinal_id=f ardinal_id(+)
UNION english french

english e, french f

where

e.ordinal_id(+)=f.ordinal_id

10/30/10

(OCmbarcadero




Correlated scalar sub-queries
Correlated aggregate subquery:

select ename from emp a where a.sal >
(select avg(sal)
from emp b
where a.deptno=b.deptno)

A Scalar Subqueries

I

select ename, (select avg(sal)

from emp b

where a.deptno=b.deptno)
from emp a;

7676 10/30/10 (Cmbarcadero



Exists and Not In

SELECT d.*
FROM dept d WHERE exists (

or d.deptno is null;

select d.* from dept1 d left outer join emp e
on e.deptno = d.deptno where e.deptno is null;

SELECT null FROM emp e WHERE e.deptno=d.deptno). | EMP
SELECT d.*

FROM dept d WHERE d.deptno in (

SELECT deptno FROM emp e ); Dept
SELECT d.*

FROM dept d WHERE not exists ( EMP
SELECT null FROM emp e WHERE e.deptno=d.deptno);

SELECT d.* N
FROM dept d WHERE d.deptno not in (

SELECT deptno FROM emp e where e.deptno is not null ) Dept

777 10/30/10



HINTS

* ORDERED - good on 9i

* Leading(tab_alias, table_alias ...) — 10g format
* USE NL(table alias) —Inner Table (not driving)
* USE_HASH(table alias) — 2cd table, probe into
* INDEX(tab_alias index_name)

* NO_ MERGE

Oracle first decides join order then join type
(example http://www.adp-gmbh.ch/blog/2008/01/17.php)

78 (OCmbarcadero
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Visual SQL Tuning (VST) diagrams

749884

ORDER_ITEMS (QI)

0O -
HJ 225448

225946 ‘\‘ 8.52%
\ I3 ORDERS (0)

64429

1753341 “‘
CUSTOMERS (C)

749884
ORDER _ITEMS (OI) o

225448

225946 Jr 8.52%
m ORDERS (O)

64429

1753341 Jr |
CUSTOMERS (C) Ii

Makes comparison of execution plans easy
Better yet, it will help us find the best execution path

Operation
-] 4 SELECT STATEMENT
| [E§ TABLE ACCESS - SOE,ORDER_ITEMS
- £} NESTED LOOPS
-1 $* MESTED LOCPS
= @ PARTITION HASH
TABLE ACCESS - SOE.ORDERS
| [E8] TABLE ACCESS - SOE.CUSTOMERS
INDEY - SOE.CUSTOMERS_PK
79 IMNDEX - SOE.ORDER_ITEMS_PK

Qperation
{[-] 4 SELECT STATEMENT
=1 j HASH JOIN
=1 ¢k HASH JOIN
—| 5 TABLE ACCESS - S0E,CUSTOMERS
IMDEY, - SOE.CUSTOMERS_PK
- @ PARTITION HASH
TABLE ACCESS - S0E.ORDERS
=] @ PARTITION HASH
TABELE ACCESS - 50E.ORDER _ITEMS
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VST vs Explain Plan

Pl Pary
ﬁstLlusuTu-um HINT: PIRET_B0WS = .ﬁﬁu'l STATEMENT ALL_ROWS
| Cost: 6,415,006,800,631 Eyes: 449,731,454 Cardinality: 4,409, 133 | | oot 20,759 Bytes: #45, 731,954 Cancinality: 4,409, 132
&-f..ﬁmm #HAHIHI!
| Cost 5,415,005,500,531 Bytes: 443,731,464 Cardinalty: 4,409,132 I OROER T
&-- ﬁmmmm cmtzumamnmmmmmm
| Cost: 3,175,863,933 Bybes: 217,684, 455.327,628 Cardinality: 3,101,242, 137, 71 5--#mm
| 2er ] PARTITION HASH ALL
| | Cost: 2,225 Bybes: 32,651,850 Cardinality: 653,237 : ﬂm:e,sm B‘rlls 111.5-"-2.5!3 Emimil'r L3324
F'.!ruﬁml 3 Parsbion siteshed 8] - #16 | 2k PARTITION HASH ALL
| 11 | TABLE ACCESS FUILL 508 CLETOMERS | 7 cost 1,228 Bytes: 32,862,850 Cardmality: 653,297
| : Col: 2,205 Bybes: 32,661,550 Cardnality: 653,257 | | | Partition =: 3 Partitons aocessed =1 - 216
| i ] _____Eg_'hmnd':l MWMI‘] i-s6 2000000000000 || 1 L TABLE ACCESS FULL S08. CUSTOMERS
|5 :mmr &l | Cost: 1,225 Byfes: 33.561,850 Cardnalty: §53,237
| Cnﬂ:_'!,l.?!uhm Byimsz 88,200,594 Cardinabty: 4,900,583 | - Parfition #: 3 PartSons accessed 81 - #16
{ - [ PARTITEON HASH ALL | 4 &[] PARTITION HASH ALL
Comt: 4,002 Bytes: 88,200,454 Cardnalbty; 4,900,583 | | Comt: 1,627 Bytes: 45,670,330 Cardnality: 1,343,245
Fartition == & Fartitions accessed =1 - F16 | | Fartition &2 5 Fartibons socessed 21 - 216
3 L) TABLE ACCESS FULL SOE.ORDER,_TTEMS | 3 ---.Tﬂlmmﬁm
: Cogt 4,857 Bytes: B8,710,494 Cardinalty: 4,900,583 |
| Partition @; § Parshons soresnsd 81 - B 5 | I:n:hiji?B-,'lu 45.-5?5'3335!"1*#“? 1,343, 245
gL qrmmnmmmmsmm | Parfition #: 5 Parbions aiceseed 81 - #1155
TOMER 074 7 - [ PARTITICN HASH ALL
Dosl.-! !rlz: M Cordnakiy: 1 + Cost: 2,602 B?.'I!I 88,210,404 Cardirality: 4,900,553
| Partiton &= 3 | Partiion =1 7 Parttons accessed =1 - £16
[ IMDEX UL SCAN 508 OROER_FY - (8 TABLE ACCESS FURLL S0EORDER_[TEMS
. SORDER, 0" =05 ORneR DT . Cost: 1602 Sytes: 88,210,564 Candenaty: 4,300,583
il — e e d =i .

749884 749884
ORDER _ITEMS (OI) ORDER_ITEMS (OI)

225448 225448

25946 ‘\‘ 8.52%
|[3] ORDERS (0)

v

64429 64429

1753341 ﬂL 1753341 ﬂL
CUSTOMERS (C) CUSTOMERS (C)

4080 10/30/10 G;Inhamdw

225946 ‘\‘ 8.52%
[ ORDERS (0) |




Bad Plans vs Good Plan

749884

225448

25946 J_ 3.52%
\ {3 ORDERS (0)

v

64429

225946 _L 8.52%
{3 ORDERS () '

N

CUSTOMERS (C)

CUSTOMERS (C)

749884
ORDER_ITEMS (OI)

225448

225946 Jr 8.52%
m ORDERS (0)

64429

1753341 l‘
CUSTOMERS (C)

;18 10/30/10 (Gmbarcadero




Comparing Plans : 24 hours to 5 mins

21080
C .(CO)/

NL 39210807\

NL

198301422 ~ 136305244 \ o 014234__,_
85757 \@E’ 5180 = ) 46305244\ . \
D (D0) I3 E (E0) A
3891976 N D (00)
G ,1795545 ?38919754|;. b el WA 8919764E] ©]
I3 A (A0)
T CONL
842552
167%\232
5L —
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When to Tune

1. Machine

a) CPU
Response times skewed Machine Database Tune SQL ‘
100% CPU might be fine
Users wait in queue (run queue) => machine undet
a)  Memory AddCPUs |
Paging OS Apps ‘
Wait times skewed (ex : latch free) Cache Sizes ‘
Erratic response times (ex : Is) Session M ‘
ession Memory
Add Memory ‘
. Host
1. Oracle | .
/ Memory
1) WaItS > CPU ? Oracle Load
(AAS)
o .
tune waits N
o ? #CPU
1
1) CPU > 100% * N,
AAS >1 CPU Waits

* tunetop CPU SQL

1) Else
* It's the application
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Machine

Make sure the machine is healthy before tuning Oracle
* CPU => use run queue, <2 * #CPU
* Memory => page out

V M STAT f } :zl I:?ulri':- = e o \ ¥} page

__..
1 1
i

pi | po

0] 0]

20 B 3
0]

= —J] (N =

= =
M2 B 3
o =

1
1
1 0]
1
1

| I Ji To] e [ e
=
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Summary

1.Machine - vmstat

—  Memory, CPU (we can see 10 response in Oracle)

.Database - AAS

Mon cPU Wsystem 0 User /o [ Gluster l Application B Gonfiguration | Gormit [l Network l Administrative B Goneurrency [ 8 cheduler [ Other

Active Sessions (ava)

&“4’@ &“4‘@ &“55@ &“z)a &“—(ﬁ@ &“—Qh@ o ¢ &?QB@ &“—«Q@ &“—«h@
. . .
— Use wait interface and graphics T
SQL Statements Events Sessions
Statement 08 Actty (%) Event o8 Actvty (%)~ | 8| User fProgan | actve (%)

o SEECT /4.5 Rep D, [ oncRy B s |5 W ES
W SEECTAC. P RERer 43 7| resdbyctrersesson Il e eSS [} frey
. . . . & SELECTORD..R D =51 I 994 drectpathresdtemp 872 SOE 1344
— B unkvown I 6. drectpathuritetemp 7.78 | ||| S0E o 13.15
entify machine, application, database or Bomow b b0 | d 7 —=
’ ’ / SELECTFR...MPRODUC | 141 || buffer busy waits 1 38 ||soE 1146
o/ SELECT CUS..R_ID =81 om latch: cache buffers chains | 206 || SoE 0.61
Db BEGIN:1:= 0.61 log fle sync 1 141 S0E 10.18
Dt begn for i 0,52 log fie paraleel write: 098 SOE 10.18
D seGINEMD_. 0.42 db fie paralel write 0.5 SOE 10.04

28 cooctminfe_mcosbrmere rary cache oad ock o

.SQL - VST

— Indexes, stats, execution path

—  Visual SQL Tuning
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Solution to Many to Many

18675
CLIENT_TRANSACTION (ct)

Table Sizes——
Filter Ratios\ﬁ;;% 5.05%
Join Sizes
944 944
56%(

23 >/
BROKER (b) CLIENT (c)

0

23

|

OFFICE_LOCATION (o)

(OCmbarcadero
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VST Steps

Objects:
1. Tables : drawn as nodes
2. Joins : drawn as connector lines

3. Filters : mark on each table with filter in where clause

Statistics:
1.Table sizes
2. Join sizes

3. Calculate filter percentages

— filter ratio = number of rows returned with filter / number of rows

7 (OCmbarcadero



Google Directions

* Compare two sets of directions

88

(optional
Show ma

Show ma

vy show graphical set of directions)
0

o with traffic flow, read, yellow, green

(OCmbarcadero



How Can We Open the Black Box?

OEM ASHMON/SASH DB Optimizer

TOp ACtiVity LLE MONIT

Drag the shaded box to change the time period for the detail section bel

WMo cPU W system /0 MUser o O Cluster BApplication M Configuration B Cormmit @ Network B Administrative B Concurrency 0 Scheduler I Other
16

file screens functions
18.976

44550
g
82125
2
29700
L7075
24.850
2425
0.000

20+

Active Sessions (ava)

§07 510
Nov 12, 2004

Active Session Load (A5L)

® o o o 0
Detail for Selected 5 Minute Interval Q&S”l @ e&x”a o o ec;'ef*

Start Time Nov 12, 2004 6:02:13 PM

e ee‘“@ ee“@

T T T T T T T T T
Top SQL T )
p SQ 1436 1448 1500 1512 1524 1536 1548 1600 1612 1 verview| B 50L| €0 Events | 0 sessions | #0) Object 0
(Run SQL Tuning Advisor ) ( Create SQL Tuning Set ) <0l stat A bvent s
P atements VENLs CSSIONS
Activity () Jsat ip [sot Type|  Ad AsL | saL_tvee
IR (2 14 dwlGhaInkes  PLSOL T T nsemt TOEE Statement DB Activity (%) A Event DB Activity (%) Al User fProgram Active (%) A
EXECTIE 2004326213 LE | ouer SoLNet more data fio] | & SELECT /~+ .5 REP 10, [ ON CPU [ [ SOE ] 1443
- 5 Ohynpdjwfioidy | SELECT G . - i =
T T e 0 I | 0 o sELECT ACL Ps_RETROP (I read by other session ] SOE I] 14,29
L e e ;a g 1384004411 g gg I Guery o SELECT ORD..R_ID =61 I drectpsthresdtemp SOE ] 3.4
[ M m” qmv E‘ = SELECT 2;5;1222;2 ‘000 0 Zazx @ B Unikown | direct path write temp ] SOE m 13.15
= BMDLEA : zm e aransat? B m B % INSERT INTQ ., ALLES (2) | db fle secuentizlread | S0E 1] 12.02
- 20k24gadynb01 ' .
T i = : TG 1399309645 000 | Query & SELECT PR, MPRODUC | buffer busy waits I SOE I} 11,46
— reastiedn EXECUTE 2760020466 oo | Query &/ SELECT CUS...R_ID = :B1 0.70 latch: cache buffers chains | SOE I} 0.51
[ iR 2Bpb73shwhmimd SELECT Ehnt BEGIM : :3,:4); END 0.61 log file sync | SCE 1] 0.18
% begin for d loop; end 0.52 log file parallel write SCE 10.18
Ll BovbimQwuauxd SELECT insert into UA_CM_HOUR (HOUR_STAMP, CH_ID, CH_DESC, MOS) value| = & ° P e ]
[ RES bhiumdpd1hmb3 SELECT g2t BEGIMEMD _..., :3); END 0.42 db file parallel write SCE 1] 0.04
Total Sarmple Court: 1,788 af celert minfrm rictnmare ™| hrary rarhs lnad nde anF ¥

*Powerful - Identifies issues quickly and powerfully
*Interactive - Allows exploring the data
*Easy - Understandable by everyone, DBA, Dev and Managers !
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