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ot .
—+ Australian Oracle User Group
-1 17 International Oracle User Group

@ 18 years working with Oracle products

@ Database administration / development /
training / tuning
@ Oracle Magazine’s Educator of the Year 2004

@ Sage Computing Services is a consulting /
training company based in Perth, Western
Australia
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s€§ Identifying the Problem

@ Stage 1 — Denial
o Lets try it again, it might work next
time
¢ Maybe something else was running

o |t ran OK last week and | haven’t
changed anything

@ Stage 2 — Blame someone else
@ Give it to the DBA

o Leave it and hope someone else
notices

¢ Call the hardware engineers
@ Stage 3 — I'd better do something
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Case 1 — The Problem

@ Select statement Is generated by a third
party product

@ Statement runs for 4 minutes
@ Developer’s action

@ Cut and
V$SQLA

@ Run EXxp

naste the statement from
REA

ain in the same database

¢ Statement runs in <1 sec
¢ Statement Is using the expected index
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Find Out What it Really Did

@ Use trace event 10046

® Check user_dump_dest
° Location for trace files
° Set at system level only

@ Check max_dump_file size

o Maximum size of trace file in OS blocks
o Can be set at session level

o Check timed_statistics
o Automatically on if statistics level = TYPICAL or ALL

* Needed for cpu/elapsed times
www.sagecomputing.com.au
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< Find Out What it Really Did

@ Trace the user’s session

BEGIN
DBMS_MONITOR.SESSION_TRACE_ENABLE(
session_id => 999, serial num => 99,
waits => TRUE, binds => FALSE);
END;

@ Format the trace file

@ tkprof oral0g ora 4216.trc tracel.lst
SyS=no
@ Statement does not use the index
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Determine Why

@ Use trace event 10053

o Trace optimiser decision

o Not formatted with tkprof
ALTER SYSTEM SET EVENTS
'10053 trace name context forever’;
ALTER SYSTEM SET EVENTS
'10053 trace name context off';
° File in user dump_dest
¢ Only on hard parse
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Trace 10053 File —
Initialisation Parameters

“ ora10g_ora_3556.trc - Notepad
File Edit Format View Help
PARAMETERS USED BY THE OPTIMIZER
AR A AR A A A A AR A AR A A AR AR AR AR AR A RRARR
PARAMETERS WITH ALTERED VALUES
u ‘ h e C k fO r db_file_multiblock_read_count = 16
PARAMETERS WITH DEFAULT VALUES
- - R R A AR R R R R R R R R R
I m I Z r optimizer_mode_hinted = false
optimizer_features_hinted = 0.0.0
parallel_execution_enabled = true
parallel_query_forced_dop =0
para'l'le'l_gm'l_ orced_dop =0
O e an parallel_dd]_forced_degree = 0 s
parallel_dd]_forced_instances = 0 1
_query_rewrite_fudge = 90
. optimizer_features_enable = 10.1.0
Ot er SeSS I O n _optimizer_search_Timit =5
cpu_count =2
active_instance_count =1
= [:nara'l'Ie'l_threads_per_cpu = 2
vari ab I es Jash_area_size = 131072
bitmap_merge_area_size = 1048576
sort_area_size = 65536
sort_area_retained_size =0
_sort_elimination_cost_ratio =)
_optimizer_block_size = B192
_sort_multiblock_read_count = 2
_hash_multiblock_io_count =0
_optimizer_max_permutations = 2000
pga_aggregate_target = 24576 KB
_pga_max_size = 204800 KB
_sort_space_for_write_buffers =%
_query_rewrite_maxdisjunct = 257
_smm_auto_min_jo_size = 56 KB
_smm_auto_max_jo_size = 248 KB
_smm_min_size = 128 KB
_smm_max_size = 1228 KB
_smm_px_max_size = 7371 KB
_cpu_to_io = 0
_optimizer_undo_cost_change = 10.1.0
para'l'le'l_guery_mode = enabled
parallel_dml_mode = disabled
parallel_dd1_mode = enabled
| optimizer_mode = all_rows
sglstat_enabled = false
_oﬁzt'inri zer_percent_parallel = 101
—always_anti_join = choose
_always_semi_join = choose
_optimizer_mode_force = true
_partition_view_enabled = true =
L)
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The Reason

@ The third party product
Issued an ALTER SESSION
SET OPTIMIZER_MODE =
ALL ROWS before
submitting the SELECT
statement

@ The SQL session used to
Explain was running with
FIRST ROWS
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Resolution

@ Package -> cannot change the code

@ Cannot use a SQL*Profile since
statement generated slightly differently
each time

@ Cannot use a stored outline since
statement generated slightly differently
each time

@ Use OPTIMIZER INDEX COST _ADJ to
make an index more attractive

www.sagecomputing.com.au



@ Most databases
are different

different

° The CBO is aware of a variety of parameters which can be changed
at system and session level including:

OPTIMIZER_MODE

SORT_AREA SIZE
DB_FILE_MULTIBLOCK_READ COUNT
OPTIMIZER_INDEX_COST_ADJ
OPTIMIZER_INDEX_CACHING

s HASH_JOIN_ENABLE

@ Don’t rely on Explain

L [ ¢ @ <]
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Finding The Actual
Access Path

@ Trace 10046
@ V$tables
@ Enterprise Manager

www.sagecomputing.com.au



Trace 10046 Levels

Q@ ALTER SESSION SET
TRACEFILE_IDENTIFIER = "PENNY3'

@ Trace levels

1 Trace resources

4 Trace resources and bind variable values

8 Trace resources and wait events

12 Trace resources, bind variables and wait
events

@ ALTER SYSTEM SET EVENTS ‘10046 trace
name context forever, level 12’

@ ALTER SESSION SET EVENTS ‘10046 trace
name context forever, level 12’
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Trace 10046 Example

ALTER session SET EVENTS ‘10046 trace

name context forever, level 12’

DECLARE
v_event_no NUMBER :=2264,;
v_count NUMBER,;

BEGIN

SELECT COUNT(e.comments)
INTO v_count

FROM events e, bookings b
WHERE e.event_no =Db.event_no
AND e.org_id =v_event_no;
END;
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Trace 10046 Example

PARSING IN CURSCR #16 len=100 dep=1 uid=67 oct=3 1lid=67 tim=1820067602 hv=32B89882752 ad='6Tledacs’
SELECT COUNT (E.CCHMMENTS) FRCM EVENTS E, BOCKINGS BE WHEREE E.EVENT NO = B.EVENT NO AND E.CRG_ID = :E1

END CF STMT
PARSE #l16:c=0,e=327,p=0,cr=0,cu=0,mis=1, r=0,dep=1,00=1, tim=1820067596 _

PARSING IN CURSOR #8 len=210 dep=2 uid=0 oct=3 1lid=0 tim=1820074126 hv=864012087 ad='&a3b201l4’

zelect /*+ rule */ bucket_cnt, row_cnt, cache cnt, null cnt, timestamp#, sample size, minimum, maximom, distent, lowval, b

END CF STMT

PARSE #8:c=0,e=89,p=0,cr=0,cu=0,mi=s=0, r=0,dep=2,00=3, tim=1820074121

BINDS #8&:

bind 0: dcoy=2 mxl=2
bfp=05bfcd48 bln=
value=53686

bind 1: doy=2 mxl=22(22) mal=00 =cl=00 pre=00 cacflg=08 oacflz2=0001 =ize=24 offszet=0
bfp=062c0289¢c bln=24 avl=02 flg=05
value=T7

EXEC #8:c=0,e=8682,p=0,cr=0,cu=0,mis=0, r=0,dep=2, 00=3, tim=1820089

FETCH #8:c=0,e=78,p=0,cr=3,cu=0,mi=s=0, r=1,dep=2,00=3, tim=18200909

BINDS #16:

bind 0: doy=2 mxl=22(21) mal=00 scl=00 pre=00 ocacflg=1l3 ocacflz2=206001 size=24 offset=0
bfp=05ed4bci8c bln=22 avl=03 flg=03
value=2264

EXEC #16:c=31250,e=25972,p=0,cr=3,; ymiz=1, r=0,dep=1,o00=1, tim=1820095318

WAIT #16: nam='db file sequential read' ela= 1055980 pl=6 p2=130 p3i=1

FETCH #16:c=0,e=107747,p=1, cr=5,cu=0,mi=s=0, r=1,dep=1,00=1, tim=1820208431

EXEC #14:c=31250,e=143977,p=1,cxr=8,cu=0,mi=z=0,r=1,dep=0,00=1, tim=1820209995

WAIT #14: nam='SQL*Net message to client' ela= 5 pl=14136397536 p2=1 p3i=0

(22) mal=00 scl=00 pre=00 cacflg=08 oacfl2=0001 =ize=24 offset=0
2 avl=04 flg=05

P
2

9

28
28
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tkprof

tkprof oral0Og ora 456.trc tracel.prf

SQL*Net message to client 1 0.00 0.00 |

R R R R R R W R W R W W R W R R R R R R R R R R W R R R R R R R R R R R R R R R R R R R R R

SELECT COUNT (E.COMMENTS)

FROM

EVENTS E, BOCKINGS BE WHERE E.EVENT NO = B.EVENT NO AND E.ORG_ID = :EBl

call count cpu elap=sed dis=sk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.03 0.01 0 0 0 0
Fetch 1 0.00 0.10 1 5 0 1
total 3 0.03 0.12 1 5 0 1

Mizgzez in library cache during parse: 1
Misgssez in library cache during execute: 1
Optimizer goal: ALL ROWS

Parsing user id: &7 (recursive depth: 1)

Elapsed times include waiting on following events:

Event waited on Times Max. Wait Total Waited
———————————————————————————————————————— Waited -----———--1- ———————————-
db file sequential read 1 0.10 0.10

R R R R R R W R W R W W R W R R R R R R R R R R W R R R R R R R R R R R R R R R R R R R R R
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V$SOLAREA

Shared Pool - Views

7

Row for each
statement

<

Row for each
V$SSQL statement and

SQL_TEXT

SELECT * FROM events
WHERE org_1d = 1000
3111581409 7AF81434

session variables /
schema

SQL_TEXT PARSING _USER_ID

SELECT * FROM events 61
WHERE org_i1d = 1000
3111581409 7AF81434 0
SELECT * FROM events 5
WHERE org_i1d = 1000
3111581409 7AF81434 1

www.sagecomputing.com.au
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VSSQL PLAN_STATISTICS ALL Row for each

V$SOL <] V$SQL PLAN ¢mmm |OPeEration
= =~ /\
ADDRESS
HASH VALUE
CHILD _NUMBER ADDRESS
HASH VALUE
CHILD NUMBER
V$SQL—WORKAREA OPERATION_ID
If STATISTICS LEVEL = ALL V

\V$SQL_PLAN_STATISTICS //
.sagecomputing.com.au
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X Oracle 10g - Views
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V$SQL PLAN_STATISTICS ALL Row for each

V$SQL < V$SQL_PLAN {0 operation
<< ~ /\
SQL_ID
SQl_ID
CHILD_NUMBER

V$SQL WORKAREA

If STATISTICS_LEVEL = ALL V

\V$SQL_PLAN_STATISTICS //
.sagecomputing.com.au
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SIN= Example- Identify High
Resource Statements
@ Select from V$SOQL for high buffer _gets

e

) t12.5q| - Notepad E]@

File Edit Format View Help
SELECT

LuUsername,
.buffer_gets,
.executions,
.buffer_gets / NULLIF(s.executions,0) reads,
.sql_id,
.5q1_text
FROM dba_users u, v$sglarea s
WHERE s.parsing_user_7
= u.user_id
AND s.buffer_gets / NULLIF(s.executions,0) = &reads

AND LL_DDthc cenl t+owvt™ Jibo "@poanrTacc | ADCCY " -

&3 Oracle SQL*Plus g@ﬁ

File Edit Search Options Help
I ’ ~

LU W R I R T e

USERHAME BUFFER_GETS EXECUTIONS READS SqQL_ID

TRAINZ 62776 1 62,776 ctH6fc31yva3dn
SELECT = FROM bookings large WHERE resource code = 'UGCR1'

£ > |
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Example — Get the Plan
from V$SQL PLAN

& plan_real.sql - Notepad

WEx]

File Edit Format View Help

Fem Filename: plan_real.sql
Rem PUrpose: Display results from the visoL_PLAN.
Rem Steps are dﬁ5p1aﬁed in an indented format according to
Rem their level in the execution tree.
set verify off
set linesize 180
set pagesize 60
col ID format a6 heading "1Id"
col PT format.—99 headinn "Parent” -
col OB Tformat o
col opP fnrmataﬂmﬂlesﬁl‘*pl“s g@
cnq oT ;nrmat File Edit Search Options Help
0 o5 oTmaiTRAINZ>@plan_real B
Enter value for sql_id: ct6fc31yvaddn
spool plan_res
Id Parent Dbject Operation Options Pos Rouws
- e I | it o g o it gt o b o e g gt L i e g
Cost: 7440 SELECT STATEMENT
1 8 BOOKINGS _LARGE TABLE ACCESS BY IHDEX ROWID 1 168,832
2 1 BK_RES2 INDEX RAHGE SCAH 1 168,832
TRATNZ>
FROM %
WHERE " £
/

set verify on
spool off
set linesize 80

wwvw.Sagecurmpuutng.com.au




&1 Oracle Enterprise Manager (SYS) - Database: ora10g.sagecomputing.com.au - Microsoft Internet Explorer |._||E/
File Edit Wiew Favorites Tools Help E"

@E‘Ed{ - e - @ @ \f_:j pSEErm *Favorit&s @ E:t-zv ‘“*_\ﬁ - \_J ﬁ ‘3

Address |@ http:,n’,u'sage4.sagecomputing.com.au:55DD,Fern,ﬁ:on5oIEfdaEba5E,ﬁns13ncE,.'siternap?euent=doLoad&1ﬁrget=ora1[.'|g.sagecompuﬁng.com.au&type&l Go Links ** '@ ~ | Morton Internet Security £~

ORACLE Enterprise Manager 10g
Database Control

Setup Preferences Help Logout [i]

Logged in As SYS
Database: ora10g.sagecomputing.com.au

Home Performance|_Admini5trati0n Maintenance

Click on an area of a graph or legend to get more detail. View Data Real Time: 15 Second Refresh M
Host

30
20

1.0
/\ A M Fun Queue Length

100.0

Length

Faging Rate

Per Second
—_

T1-40am T1.50am 12.00pm 12, 10pm 12.20pm 12 30pm
12 August 2005

Sessions: Waiting and Working

PR - Maximum CPU

W User 70

M System 1O

W Scheduler
Other
Metwork
Configuration

W Concurrency

W Commit

W Application

B Administrative

W CPU Used

Session Count

05 _ , :: .:: .: :: I !.
0.0 " L A _-'_ | A & - :—-Ll '

11:40am 11:50am 12:00pm 12:10pm 12:208m 12:308m
12 August 2005

e

[i]

Instance Throughput

PR (]

@ fem/console {database finstance fwaitDetails/event=doLoad&target=ora 10g. sagecomputing. com. au&type =orade_database &waitClass=Applic 8 Internet




| &1 Oracle Enterprise Manager (SYS) - Active Sessions Waiting: User I/O - Microsoft Internet Explorer

Ele Edit View Favorites Tools Help

Qo © B & P Srroone @3- B - JE B

Address |@ http: //sage4.sagecomputing. com.au: 5500 /em consale database finstance fwaitDetails PwaitClass =User +1 % 2FO&leftEdge = 1123820973947, JQEEM Go

l=J\EUES
L

Links ** '@ * | Morton Internet Security I@v

ORACLE Enterprise Manager 10g
Database Control

Setup Preferences Help Logout
Diatahase

Database: orallg.sagecomputing.com.au > Active Sessions Waiting: User I/O

Active Sessions Waiting: User |/O

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

3733
31

2.489
1.867
1.244

Active Sessions

Logged in As SYS

View Data Real Time: 15 Second Refresh M

B db file scattered read
[ do file sequential read
[ read by other session

] L alB |

0,622 F Af\

0.000 - 4

1:35 1140 1145  11:50 1155  12PM
12-Aug-2005

Detail for Selected 5 minute Interval
Start Time 12-Aug-2005 12:29:38

12:05

1210 1215 12:20 12:25 12:30 12:35

Qverview | Top SQL [ Top Sessions Top Files Top Objects

Top Waiting SQL

Wait Events for Top SQL

[

Total Sample Count: 209 SQL D |Wait Event Activity ﬁﬂ\_l

150%0% ctbfc3Tyvaidn db file sequential read 44 50

B cificawvaddni49.3 ct6fc31yvaddn db file scattered read 39.23

O ctffcd ] ywa3dnids 2 ctbfc3Tyvaidn read by other session 718

45% B aeogzhntrzitr(] 4% ctbfc3Tyvaidn read by other session 3.83

B 73 Btahtuju(0. 5% ctbfc3yva3dn db file sequential read 287

B Sdbentpoxschn(0.5%) 96g93hntrztr db file sequential read 1.44

Tk3x16tahtuju db file sequential read A8
Bdbentpgxsckn db file sequential read Adl T

Overview | Top SQL [ Top Sessions Top Files Top Objects
(]
||@ Done 8 Internet




| &1 Oracle Enterprise Manager (SYS) - SOL Details: ct6fc31yva3dn - Microsoft Internet Explorer

Ele Edit View Favorites Tools Help

Qo © B & P Srroone @3- B - JE B

l=J\EUES
L

Address |@ http:f,.'sage‘&.sagecomputing.cnm.au:55DD,Fem,fu:u::-n5oIEI.’daEba5E,ﬁns13ncE,.'reaI'I'lmESqIDbjev:t?event=dnLoad&13rget=ora:l[Jg.sagecompuﬁng.cnrM Go | Links ** '@ ~  Morton Internet Security '@'

ORACLE Enterprise Manager 10g
Database Control

Setup Preferences Help Logout
Diatahase

Database: orallg.sagecomputing.com.au > Top SQL > SQL Details: ctbfc31yva3ddn

SQL Details: ct6fc31yva3dn

Logged in As SYS

|_Run 6L Tuning Advisnr)

SQAL Text | gELECT *

FROM bookings_large
WHERE resource_code = WCRT

Execution Plan [ Current Statistics Execution History  Tuning History

Data Source Cursor Cache Plan Hash Value 1776924575 Module SQL*Plus
Capture Time  12-Aug-2005 12:36:52  Optimizer Mode FIRST_ROWS  Action Unavailable
Parsing Schema TRAINZ

Expand All | Collapse Al

Operation Object Object Type Order Rows
¥ SELECT STATEMENT 3
¥ TABLE ACCESS BY INDEX ROWID TRAIN2.BOOKINGS_LARGE [TABLE

INDEX RAMGE SCAN TRAIM2.BK_RES2 IMDEX 1160032

2 160032 6,094.969 7439

Collected From Target 12-Aug-2005 12:36:52

Time (seconds) CPU Cost 10 Cost Object Node

138 134642784 7434
7| 34596596 359

Execution Plan [ Current Statistics Execution History Tuning History

Database | Setup | Preferences | Help | Logout

Copyright ® 1598, 2004, Oracle. All rights reserved.
About Oracle Enterprise Manager 10g Database Control

| _Run SQLTuning Advisnr)

€

‘ Internet




What do
Australian DBAS
have for
breakfast?

DBAs do not eat
breakfast. They
go to work early
to avoid developers

“ﬂ'-_-h--'..-...--_ i
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Known Optimiser
Problems
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Problems Calculating
Cardinality

@ The CBO can work out cardinality for single
table access when it has:
¢ Data not skewed + col = literal or col = bind variable
o Data not skewed + range check using literal
¢ Data skewed + histogram + col = literal

@ The CBO cannot work out cardinality for
single table access when it has:
¢ Data skewed + col = bind variable
o Data not skewed + range check using bind variable

@ The CBO’s solution to this 1t to use bind
peeking

e
m
w
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Example Data

RESO  COUNT(*)

SELECT resource_code, COUNT(*) BRLG 297763
i BRSM 148879

FROM bookings_large > G oo
GROUP BY resource_code FLPC 99252
LNCH 148881

PC1 9629

TAP1 49626

VCR1 489252

VCR2 99255

SELECT num_distinct, histogram

FROM user_tab_col_statistics

WHERE table name ='BOOKINGS LARGE'
AND column_name = 'RESOURCE_CODE'

!

NUM_DISTINCT HISTOGRAM

www.sagecomputing.com.au



Cardinality

@ Column = bind variable (No histogram)
Number of rows expected (cardinality) =
(Cardinality of table — Number of null rows) *
Density of column

Example:
SELECT * FROM bookings_large
WHERE resource code =:bl

174727.67 = 1572549/ 9

HHENHE N RN RN HEEHEEHEEHEEHYHY N H R H AN

SINGLE TAELE ACCESS PATH
COLUMM: RESOURCE_COWVARCHARZY  Col#: 3 Table: BOOKIMSS_LARGE Alias: BOOKIMGS_LARGE
Size: 5 mWDw: & nMulls: 0 Density: 1.1111e-001
Mo Histogram: #BKT: 1
{1 uncompressed buckets and 2 endpoint walues)
TABLE: BOOKIMGS_LARGE Alias: BOOKINGS_LARGE
original Card: 1572549 Rounded Card: 1747258 Computed Card: 174727.67
Access Path: fable-scan Resc: 1961 Resp: 1981
Access Path: dndex Cegual)
Index: BK_RESZ
rsc_c?u: 142551194 rec_io: 7525
ix_sel: 0.0000e+000 ix_sel_with_filters: 1.1111e-001
BEST_C5T: 1961.44 PATH: 2 Degree: 1

AR R R R TR R R R R R R R R R R SRR TR R R T R R

vvvvvv.oaycuullipulll |9.\Jom.au



Bind Peeking

@ Version 91/10g use “Bind Variable
Peeking”
@ Plan is based on the value of the first

nind value used when statement is hard
narsed

@ To disable set _optim_peek user _binds
to FALSE

www.sagecomputing.com.au



Bind Peeking

ORA92>SELECT resource_code, count(*)
FROM bookings_large
GROUP BY resource_code;

RESO  COUNT(*)

BRLG 311399

BRSM 155698

CONF 103800

FLPC 103798

LNCH 155699 - -

PC1 51000 < MiNOTrity value
TAP1 51899 . .

VCR1 403802 -iessmmm Majority value
VCR2 103800

www.sagecomputing.com.au



Bind Peeking — Non
Selective Criteria First

ALTER SESSION set events '10046 trace name context forever’
variable vl VARCHAR2(4)
begin :v3:=‘VCR1'; end;

SELECT SUM(quantity)
FROM bookings large
WHERE resource code =:v3;

begin :v3:=‘PC1'; end;

SELECT SUM(quantity)
FROM bookings_large
WHERE resource code =:v3;

tkprof oralOg ora 1856.trc trace2l.Ist SYS=no aggregate=no

www.sagecomputing.com.au



Bind Peeking — Non
elective Criteria First

r@ orallg _ora_1856.trc - WordPad E] @ W

File Edit View Insert Format Help

NS E SR # + =@ B

R R R R R R R R R R R R A=
SINGLE TABLE ACCESS PATH
COLUMN: RESCURCE C(VARCHARZ) Col#: 3 Table: BOOKINGS LARGE Llias: BOOKINGS LARGE

Size: 5 NHDV: 9 Nulls: 0 Density: 3.3841e-007
Frequency Histogram: #BET: 9
(5343 uncompressed buckets and 9 endpoint walues)

TRABLE: BOOKINGS LARGE Alias: BOCKINGS LARGE

Original Card: 1444856 ERounded Card: 439874 Computed Card: 438973.93
Access Path: table—-scan Resc: 2487 Resp: 2487
Access Path: index (equal)

Index: BE RESZ

rsc _cpu: 331387878 rsc io: 18701

ix =sel: 0.0000=+000 ix sel with filters: 3.0451e-001
BEST CST: 245&.62 PATH: 2 Degree: 1 =

R R R R R OR R OR R OR R OROR R OROROR R OR R OROR R OROR R OROR R OR R |V|
£ m | [
For Help, press F1

www.sagecomputing.com.au



, Bind Peeking — Non
% Selective Criteria First

« trace21.Ist - Notepad

BEX)

File Edit Format View Help

R T R R R R R R R R R R A R R R R R R R R A R A R R R A A R R R R R AR A AR R AR AR AR R AR RAR R

begin

w3 = 'WCR1';

end;

call count cpu elapsed disk query current rows
Parse 1 0.01 0.01 0 0 0 0
Execute 1 0.00 0.00 0 0 0 i
Fetch 0 0.00 0.00 0 0 0 0
total 2 0.01 0.01 0 0 0 1:

Misses in library cache during parse: 1
Misses in library cache during execute: 1
optimizer mode: ALL_ROWS

Parsing user id: 86
R R R R R R R R R R R AR R AR R R

SELECT suM(guantity)
FROM  bookings_large

WHERE resource_code = :v3

call count cpu elapsed disk query current rows
Parse 1 0.01 0.01 0 0 0 0
Execute 1 0. 64 A7 0 0 0 0
Fetch 2 0.57 5.81 6087 867 0 1
total 4 1.23 6.61 6087 8676 0 1

Misses in library cache during parse: 1
Misses in library cache during execute: 1
optimizer mode: ALL_ROWS

Parsing user id: B6

Rows Row Source OFJEF-ElT_'i on

1 SORT AGGREGATE (cr=8676 pr=6087 pw=0 time=581998E8 us)

A R A R R R R R R R R R R R R R R R R R R R R R R AR R R R R R

443801 TAELE ACCESS FULL BOOKINGS_LARGE (cr=8676 pr=06087 pw=0 time=16894216& us)

i~
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Bind Peeking —Selective

Criteria Second

& trace21.lst - Notepad

BEX]

File Edit Format View Help

o W o o o W o e o o e o o e e o o o o o o e e o W N N o N e o o e o o o o e S e o o

begin

W3 = TPCL

end;

call count cpu elapsed disk query current rows
Parse 1 0.01 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 it
Fetch 0 0.00 0. 00 0 0 0 0
total 2 0.01 0.01 0 0 o] 1

Misses in library cache during parse: 1
Misses in library cache during execute: 1
Optimizer mode: ALL_ROWS

Parsing user id: 86
R R R R S T R R R e e e R o R

SELECT sum{quantity)
FROM  bookings_large

WHERE resource_code = :v3

call count cpu alapsed disk query current rows
Parse 1 0.01 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 0.26 5.86 6088 867 0 1
total 4 0.28 5. 87 6088 8676 0 1

Misses in library cache during parse: 0
Optimizer mode: ALL_ROWS
Parsing user 1id: B&

ROwWSs ROw 5Source GpEI"'ElT.'iDFT

1 SORT AGGREGATE (cr=B8676 pr=0088 pw=0 time=5860612 us)

11901 TABLE ACCESS FULL BOOKINGS_LARGE (cr=8676 pr=6088 pw=0 Time=5844375 us)

E]

1.au




Bind Peeking — Selective
Criteria First

ALTER SESSION set events '10046 trace name context forever’
variable vl VARCHAR2(4)
begin :v1:=‘PC1l'; end,

SELECT SUM(quantity)
FROM bookings large
WHERE resource code =:v1;

begin :vl:=‘VCR1'; end,;

SELECT SUM(quantity)
FROM bookings_large
WHERE resource code =:v1;

tkprof oralOg ora 1856.trc trace2l.Ist SYS=no aggregate=no

www.sagecomputing.com.au
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v, BINd Peeking —Selective
Criteria First

rl% oratOg _ora_1856.trc - WordPad E] @ "~

File Edit Vew Insert Faormat Help

el S& #M F =’ B
OO OO RO A‘:
SINGLE TABLE ACCESS PATH

COLUME RESDURCE_C{VARCHARE] Colf: 3 Table: EDOKIHGS_LARGE flias: EDOKIHGS_LARGE

Size: 5 NDV: 8§ HNulls: 0 Density: 3.3841e-007
Frequency Histogram: ¥BET: 9
(5343 uncompressed buckets and 9 endpoint wvalues)

TRELE: BOOKINGS LARGE 2Alias: BOOKINGS LARGE

Original Card: 1444856 Rounded Card: 9735 Computed Card: 9735.13
Leocess Path: table-scan Resc: 2496 EBesp: 2496
Locess Path: index (egual)

Index: BE RESZ

rgc_cpu: T355633 ragc io: 419

ix sel: 0.0000e4000 ix gel with filters: &.73782-003
BEST C5T: 419.32 PATH: 4 Degree: 1
:lc".!c"x"x’"ch"x’;‘x".!c".!c"x"x".!c".!c"x"x’HWHHHWHHHWHHHWHHHHHWHH! |V|
£ 1y | [»]

For Help, press F1

www.sagecomputing.com.au
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Bind Peeking —Selective

Criteria First

r; trace18.1st - Notepad E]

File Edit Format Yiew Help

R R R R R R R e R R R R o R R ihl
begin

wlEi= Pl

end;

call count cpu elapsed disk query current I ows

Parse 1 0. 00 0.00 0 0 0 0

Execute 1 0.00 0.00 0 0 0 1

Fetch 0 0.00 0.00 0 0 0 0

total 2 0.00 0.00 0 0 0 1

Misses in library cache during parse: 1
Misses in library cache during execute: 1
optimizer mode: ALL_ROWS

Parsing user id: B&
R A A N R N A N N N N N A R A AR A R AR R R AR R AR e e Rl

SELECT suM{guantity)
FROM bookings_Tlarge

WHERE resource_code = :vl

call count cpu elapsed disk query current rows

Parse 1 0.00 0.00 0 0 0 0 =
EXecute 1 0.00 0.00 0 0 0 0

Fetch 2 0.07 1.08 1711 1711 0 1

total 4 0.07 1.08 1711 1711 0 1

Misses in library cache during parse: 1
Misses in library cache during execute: 1
optimizer mode: ALL_ROWS

Parsing user id: 86

ROWS ROwW Source Operat'i on

1 SORT AGGREGATE (cr=1711 pr=1711 pw=0 time=1081364 us)
11901 TABLE ACCESS BY INDEX ROWID BOOKINGS_LARGE (cr=1711 pr=1711 pw=0 time=1079826 us)
11901 INDEX RANGE SCAN BK_RES2 (cr=112 pr=112 pw=0 time=136170 usg(object id 57054)

|au
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suese, BINd Peeking —Non Selective
Criteria Second

4 trace18.Ist - Notepad

REX)

File Edit Format View Help

begin

vl = "WCR1';

end;

call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 1
Fetch 0 0.00 0.00 0 0 0 0
total 2 0.00 0.00 0 0 0 1

Misses in library cache during parse: 1
Misses in library cache during execute: 1
optimizer mode: ALL_ROWS

Parsing user id: 8@

SELECT suM{gquantity)
FROM buoking5_1arge
WHERE resource_code = vl

call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 1.48 87.81 9744 9748 0 1
total 4 1.48 B7.E1 9744 9746 0 1

Misses in library cache during parse: 0
optimizer mode: ALL_ROWS
Farsing user id: 886

ROws ROwW Source GpEFFﬂ'_'i on

1 SORT AGGREGATE (cr=9746 pr=9744 pw=0 time=87817191 us)

443801 TABLE ACCESS BY INDEX ROWID BOOKINGS_LARGE (cr=9746 pr=9744 pw=0 time=76852391 us)
443801 INDEX RANGE SCAN BK_RES2 (cr=1081 pr=1079 pw=0 time=25357582 us)(object id 57054)

[l




@ Bind pee
o Query a
o Query a
@ Bind pee

Handling Bind Peeking

King I1s OK If:
ways uses selective criteria
ways uses non selective criteria

KIng IS a problem If:

o Selectivity of criteria varies
@ Write separate queries
@ Turn bind peeking off

Q@ Its better
Index

to do a full scan than use a bad

www.sagecomputing.com.au



Unusual Data Patterns

@ CBO makes assumptions about data
distribution

@ Uses number of distinct values
@ Assumes even distribution
@ Uses low and high values for ranges

www.sagecomputing.com.au



Estimate of Cardinality

@Column > Value (No histogram)

Number of rows expected (cardinality) =
(Cardinality of table — Number of null rows)
* (Max — Value) / Max — Min)

Example:
SELECT * FROM bookings large WHERE booking no > 11000

263.88 = (11264 - 6) *
(11264 — 11000) / (11264 — 1)

COLUMN: BOOKING NO (NUMEER) Col#: 1 Table: BOOKINGS LARGE
Size: & HNHDWV: 11258 Hull=s: & Density: 8.23826e-005 Min: 1 Ma
Mo Histogram: #BET: 1

(1 uncompressed buckets and 2 endpoint values)

TABLE: BOOKINGS LARGE Alias: BOOKINGS LARGE

Original Card: 11264 Rounded Card: 264 Computed Card: EEE.Eﬂ

www.sagecomputing.com.au
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% Case 2 — Poor

@ Table has 1.4 million rows

SELECT COUNT(booking_no)
FROM bookings_large;

COUNT(BOOKING_NO)

1441793

Index Use

@ There are no majority values

SELECT MAX(COUNT(EVENT_NO))
FROM BOOKINGS_LARGE
GROUP BY EVENT_NO;

MAX(COUNT(EVENT _NO))

www.sagecomputing.com.au



Case 2 — Poor Index Use

OPTIMIZER MODE=FIRST ROWS 10

’_-51 tracelé.lst - Notepad g@«

File Edit Format Yiew Help

SELECT *
FROM bookings_large
WHERE event_no < 200000

call count cpu elapsed disk query current rows
Parse 2 0.45 0.54 0 0 0 0
Execute 2 0.00 0.00 0 0 0 0
Fetch 190870 18.32 75.68 16794 3056650 a 2850000

total 190674 18.78 f6.23 16796 3056650 0 2860000

Misses in library cache during parse: 1
Optimizer mode: FIRST_ROWS
Parsing user id: 86 (TRAINZ)

Rows ROwW S0urce Oper"a.t'icun

1430000 TABLE ACCESS BY INDEX ROWID BOOKINGS_LARGE (cr=1528325% pr=8529 pw=0 time=55770689 us)
1430000 INDEX RANGE SCAN BK_EVT2 (cr=98325 pr=838 pw=0 time=10019949 us)(object id 57055)

Elapsed times include waiting on following events:

Event waited on Times Max. wWait Total waited
———————————————————————————————————————— Waited -------oom —mmmmmee
SQL*Net message to client 190670 0.00 0.20
SOL*MNet message from client 190670 0.0 49,62
db file sequential read 16796 0.16 58.36

~jom.au




Case 2 — Poor Index Use

Full scan Is more efficient

o trace19a.lst - Motepad [Z]@
File Edit Format Yiew Help
SELECT -—+ FuLL(b)
FROM bookings_large b
WHERE event_no < 200000
call count cpu elapsed disk query current rows
Parse 2 0.45 0.44 0 0 0 0
Execute 2 0.00 0,00 0 0 0 0
Fetch 19067 8.89 19.93 1237 206878 0 2860000
total 190674 9.34 20.38 1237 206878 0 2860000 1
Misses in library cache during parse: 1
optimizer mode: FIRST_ROWS
Parsing user id: 86 (TRAINZ)
ROWS ROwW Source Operation
1430000 TABLE ACCESS FULL BOOKINGS_LARGE {cr=103439 pr=6398 pw=0 time=7240621 us)
Elapsed times include waiting on following events:
Event waited on Times Max. wait Total waited
———————————————————————————————————————— waited -----—---- -
SOL*Net message to client 190670 0.00 0.20
db file sequential read 619 0.10 1.80
SQL*Net message from client 190670 0.02 48.43
db file scattered read =~ == = == @0 0 @ ess L A . Laracaly 2eid
~puting.com.au




Find Out Why it Did It

@ CBO thinks 1t will return 14 rows

|

o trace19b.lst - MNotepad
File Edit Format View Help
_OPTIMIZER_PERCENT_PARALLEL = 0 :AE

SINGLE TAELE ACCESS PATH

COLUMN : EVENT_NO{NUMBER) Col#: 2 Table: BOOKINGS_LARGE  Alias: BOOKINGS_LARGE
Size: 5 NDV: 99684 wNulls: 0 Density: 1.0032e-005 Min: 211 M™ax: 1000000000000000
No Histogram: #BKT: 1

{1 uncompressed buckets and 2 endpoint wvalues)

TABLE: BOOKINGS_LARGE Alias: BOOKINGS_LARGE
original Card: 1439350 Rounded Card: 14 Computed Card: 14.44

Access Path: table-scan Resc: 2494 Resp: 2494

Access Path: index (scan)
Index: BK_EVWTZ2
rsc_cpu: 135836 rsc_io: 18
ix_sel: 1.0032e-005 ix_sel_with_filters: 1.0032e-005

www.sagecomputing.com.au



Check the Data Patterns

SELECT MIN(event_no), max(event _no), COUNT(distinct
event_no)
FROM bookings_large;

MIN(EVENT _NO) MAX(EVENT_NO) COUNT(DISTINCTEVENT NO)

200 1.0000E+15 100002

SELECT WIDTH_BUCKET(event_no,1,1000000000000002,99) bucket,
count(*)

FROM bookings_large

GROUP BY WIDTH_BUCKET(event_no,1,1000000000000002,99)

BUCKET  COUNT(*)
1 1430000
100 11795

N.au




| &1 Oracle Enterprise Manager (SYS) - SOL Details: 625sfggxt7z1r - Microsoft Internet Explorer u@
File Edit Wiew Favorites Tools Help ﬁ"

Qo © B & P Srroone @3- B - JE B

Address |@ http:,n’,u'sage4.sagecomputing.com.au:55DD,Fem,ﬁ:on5oIEfdaEba5E,ﬁns13ncE,.'reaI'I'lmESqIDbject?E'u'ent=doLoad&13rget=oraJ[Jg.sagecompuﬁng.corM Go Links ** '@ * | Morton Internet Security I@v

ORACLE Enterprise Manager 10g Setup Preferences Help Logout
Database Control Datahase

Database: oral0g.sagecomputing.com.au > Top SQL > SQL Details: 625sfgged7z1r Logged in As SY'3

SQL Details: 625sfggxt7z1r

| _Run SGL Tuning Advisnr)

SQAL Text s ECT *

FROM bookings_large b
WHERE event_no < 200000

Execution Plan l Current Statistics Execution History  Tuning History

Collected From Target 12-Aug-2005 16:42:04

Data Source Cursor Cache Plan Hash Value 2050645063 Module SQL*Plus
Capture Time  12-Aug-2005 16:42:04  Optimizer Mode FIRST_ROWS  Action Unavailable
Parsing Schema TRAIN2

Expand All | Collapse Al

Operation Object Object Type Order Rows KB Cost Time (seconds) CPU Cost 10 Cost Object Node
¥ SELECT STATEMENT 3 14
¥ TABLE ACCESS BY INDEX ROWID TRAIMNZ BOOKINGS_LARGE  TABLE 2 10 0381 14 1 105310 14
INDEX RANGE SCAN TRAIMNZ BK_EWT2 INDEX 1 14 3 1 23564 3

Execution Plan [ Current Statistics Execution History  Tuning History

| Run 5QL Tuning Advisnr)

Database | Setup | Preferences | Help | Logout

Copyright ® 1996, 2004, Qracle. All rights reserved.
About Oracle Enterprise Mansger 10g Detsbese Control

||@ ﬂ Internet




&1 Oracle Enterprise Manager (5YS) - Database: ora10g.sagecomputing.com.au - Microsoft Internet Explorer

File Edit Miew Favorites Tools Help

@Back - e - E @ \_;j pSearm ‘E:E'Favorites @ [‘g:{v ; - J ﬁ .ﬁ

Address |@ http: /fsage4.sagecomputing. com. au: 5500 /emconsole {database finstance fsitemap?event=dolLoad &target=ora IDg.sagecnmpuﬁng.com.au&typet] Go

=\ EUES

Links > @ -  Norton Internet Security @8-

E ]
8500
9 oan Faging Rate
& 4:00pm 4:10pm 4:20pm 4:30pm 4:40pm 4:50pm
12 August 2005
Sessions: Waiting and Working
Maximum CPU
20 T D |
18
16 - W User KO
» ' M System 170
' B Scheduler
= 1.2 . Other
a 10 ' Metwork
O g i | Configuration
& _ ' B Concurrency
o 0.6 B Commit
o 04 W Application
02 [ W Administrative
0.0 — & W CFPU Used
4:00pm 4:20pm 4:30pm 4:40pm 4:50pm
12 August 2005
52 =
Instance Throughput )
=2 1
8
& 0 Transactions
5 M Logons
o
21000 ,
9 500 Redo Size (KE)
woqg e - _— M Physical Reads (KE)
5 4:00pm 4:10pm 4:20pm 4:30pm 4:40pm 4:50pm
12 August 2005
View (® Per Second O Per Transaction
Additional Monitoring Links
* Top Sessions » Database Locks + Snapshots
o Top SAL » Instance Activity
+ Blocking Sessions + Top Consumers
T e - (M2 T o _aT__ MA_I_t M

€

ﬂ Internet




| #] Oracle Enterprise Manager (SYS) - Automatic Database Diagnostic Monitor (ADDM) - Microsoft Internet Explorer M\E‘
File Edit Miew Favorites Tools Help ﬂ.

. . 7 & ). : ; e T = .
Oui - © (1A P rroem @3- 5% B - B
Address |@ http:f,.'sageﬂr.sagecomputing.com.au:55D[J,Fem,.'u:onsolefda13base,ﬁn513nceﬂ'udrn?event='u'iew&1ﬁsk_id=14[14&13rget=oralﬂg.sagecompuﬁng.commGn Links *>* @' Meorton Internet Security @-

Automatic Database Diagnostic Monitor (ADDM) &)
Page Refreshed 12-Aug-2005 16:50:57 ( Refresh )

Database Activity
The selected icon below the graph identifies the performance analysis period. Click on a different icon to select a different analysis period.
2
£ 0
Wait
1
3 .o
W cru
0
10:00 11 12 PM 1 2 3 4
12-Aug-2005
=] ] ] ] ] ] b =
Performance Analysis
Task Mame ADDM:3869101116_1_546
i:‘-fiew Snapshnts) {'View Repurt) 3
Database Time (minutes) 16.15  Period Start Time 12-Aug-2005 15:00:25  Period Duration {(minutes) 60.6
Task Cwner 5YS Average Active Sessions 0.27
Impact (%) " lFinding |Recnmmendatinns |
60.32 Individual database segments responsible for significant physical /'O were found. 4 Segment Tuning
£9 65/ S0L statements consuming significant database time were found. 5 SAL Tuning
5912 Wait class "Other” was consuming significant database time.
58 61Wait event "class slave wait” in wait class "Other” was consuring significant database time. 2 Application Analysis
48 83 Individual database segments responsible for significant user VO wait were found. 2 Segment Tuning
13.85Time spent on the CPU by the instance was responsible for a substantial part of database time. 4 SQL Tuning
10.12 The throughput of the /0 subsystem was significantly lower than expected. 3 Host Configuration
8.13 The buffer cache was undersized causing significant additional read /0. 1 DB Configuration
3.94 SAL statements were not shared due to the usage of literals. This resulted in additional hard parses which were consuming significant 1 Application Analysis
database time. & |
3.39PL/SAL execution consumed significant database time. 1 SQL Tuning

P Informational Findings

||@ ﬂ Internet




&1 Oracle Enterprise Manager (5YS) - Performance Finding Details - Microsoft Internet Explorer |._/\E|
File Edit Miew Favorites Tools Help E‘r

Q- © R @ 6| P o @3- % W -LIEL B

Address |@ http:,n’,u'sage-q.sagecomputing.com.au:55D[J,."em,.'u:onsoleI."da13base,ﬁns13nu:eﬂ'udrn?euent=ﬁndingDe13iIs&ﬁndingID=15&13rget=oraIDg.sagecompmM Go Links * @ - | Morton Internet Security @i~

ORACLE Enterprise Manager 10g Setup Preferences Help mu_y_:c
Datahase Control Database
Database: orallg.sagecomputing.com.au > Advisor Central = Automatic Database Diagnostic Monitor (ADDM) > Performance Finding Details Logged in As SYS
Performance Finding Details

Database Time (minutes) 16.15  Period Start Time 12-Aug-2005 15:00:25 Period Duration (minutes) 60.6

Task Owner SYS Task MName ADDM:3869101116_1_546  Average Active Sessions 0.27

Finding SQL statements consuming significant database time were found.
Impact (minutes) 9.63
Impact (%) 59.65

Recommendations
Select Item(s) and... | Run S0L Tuning Advisar )
Select All | Select None | Show All Details | Hide All Details
Select Details Category |Benefit (%) |
¥ Hide SQL Tuning 2046

SAL Text SELECT * FROM bookings_large WHERE event_no < 200000 .
Action Run SQL Tuning Advisor on the SQL statement with SQL_ID "Oqwbn7avizwgk". (_Run Advisor Now )

B Show SQL Tuning 13.29
B Show SQL Tuning 12.06
B Show SAL Tuning 8.19
B Show SQL Tuning 5.65

Findings Path

Expand All | Collapse All
Findings Impact (%) Additional Information

¥ SOL statements consuming significant database time were found. 59 65

Database | Setup | Preferences | Help | Logout

Copyright ® 1598, 2004, Oracle. All rights reserved.
About Oracle Enterprise Manager 10g Database Control

@ Dane ® Internet




| &1 Oracle Enterprise Manager (SYS) - Microsoft Internet Explorer M\E‘
File Edit Miew Favorites Tools Help ﬁ.

@Badﬂ = .\;:] @ @ \{’;j pSearm "-:';\?Favorites @- @v .,{_; - |_J ﬁ ..ﬁ

Address |@ http:I.’,.'sage-q.sagecomputing.com.au:55D[J,."em,.'u:onsoleI."da13base,ﬁns13nu:eI.’sqItune?euent=viewstﬂt&135k_id=140?&objettld=1&13rget=oral[]g.M Go Links *>* @ * | Morton Internet Security ®v

Setup Preferences Help Logout
Database

ORACLE Enterprise Manager 10g
Database Control

Database: orallg.sagecomputing.com.au > Advisor Central » SQL Tuning Results: TASK_1407 > Recommendations for SQL ID:0gwbn7avizwgk Logged in As SYS
Recommendations for SQL ID:0qwbn7av1zwgk
[ Return )

@ Update Message

There is no recommendation.

SQL Text
SELECT * FROM bookings_large WHERE event _no < 200000

Select Recommendation

| Qriginal Explain Plan)

Select Type Findings Recommendations Rationale Benefit (%) New Explain Plan

| Return )

Database | Setup | Preferences | Help | Logout

Copyright ® 1998, 2004, Oracle. All rightz reserved.
About Oracle Enterprise Manager 10g Databese Control

||@ ‘ Internet



Create a Histogram

BEGIN
dbms_stats.gather _table_ stats (ownname=>'TRAIN2',

tabname=>'BOOKINGS LARGE',
cascade=>TRUE,

method_opt=>'FOR COLUMNS event_no SIZE 100');

END;

METX]

Fa

S5INGLE TABLE ACCESS PATH

- oral0g _ora_1780.trc - Notepad
File Edit Format View Help

COLUMN : EVENT_MNO{MNUMEBER) Col#: 2 Table: BOOKINGS_LARGE
Mulls: O Density: 9.7962e-005

Size: 5 NDV: 98300

Height Balanced Histogram: #BKT: 100
(100 uncompressed buckets and 101 endpoint values)

TABLE: BOOKINGS_LARGE Alias: BOOKINGS_LARGE
original Card: 1446297 Rounded Card: 1431834 <Computed Card

Access Path: table-scan Resc: 2503 Resp: 2503

Access Path: dndex (scan)

Index: BK_EVTZ2
rsc_cpu: 10833108104 rsc_io: 1418975
ix_sel: 9.9000e-001 ix_sel_with_filters: 9.9000=-001

BEST_CST: 2502.B5 PATH: 2 Degree: 1

: 1431834.03

Alias: BOOKINGS_LARGE

www.sagecomputing.com.au



What if we are using Bind
Variables?

4 setstats.sql - Notepad g@ﬁ

0 SET File Edit Format Wiew Help
CREATE OR REPLACE PROCEDURE set_booking_stats IS
CURSOR c_book IS

S t at i St i C S EESECEGEE?%;E[ITEFSE}, min{event_na)

WHERE ewvent_no <« 100000000;

manually |z wee
v_min NUMBER;

r_statsrec dbms_stats. statrec;
a_stats dbms_stats. numarray;
BEGIM

OPEM ¢_book;
FETCH c_book INTO v_max,v_min;
CLOSE c_book;

r_statsrec.eEc = 2
r_statsrec. bkvals := null;
a_stats := dbms_stats.numarray(v_min,v_max);

dbms_stats. prepare_column_values{r_statsrec, a_stats);

dbms_stats. set_column_stats (ownname=>"TRAINZ , tabname=>'BOOKINGS_LARGE",
colname=="EVENT_NO", srec=>r_statsrec);

END;

www.sagecomputing.com.au




Trace Using Manually Set
Statistics

= penny22.lst - Notepad g@
File Edit Format Wew Help
e i o IAE
SELECT *

FROM bookings_large
WHERE event_no < 200000
call count cpu elapsed disk query current rows
Parse & 0.00 0.00 0 0 0 0
Execute 2 0.00 0.00 0 0 0 0 [
Fetch 19067 9.98 74.51 16189 206878 0 2860000 ‘
total 190674 .98 74.51 16189 206878 0 28680000 :
Misses in library cache during parse: 0 ‘
optimizer mode: FIRST_ROWS
Parsing user id: B&
ROWS ROW Source Operation
1430000 TABLE ACCESS FULL BOOKINGS_LARGE (cr=103439 pr=8095 pw=0 Time=35787909 us)
Elapsed times include waiting on following events:

Event waited on Times Max. wait Total waited

———————————————————————————————————————— waited -----—---- ——--o——-

SOL*Nef message to client 190670 0.00 0.20

db file scattered read 1600 0. 50 64. 36

SQL*Net message from client 190670 0.46 153. 60
. db Tile sequential read = o T SLEL 0.43

||
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Using Oracle 10g Tuning
Features

@ Case 3 - The Problem
@ Query is only returning a few rows
@ CBO uses hash joins

www.sagecomputing.com.au



Case 3 —The Query

SELECT count(b.comments)

FROM organisations o, events_large e,
TRAINZ2.bookings_large b, resources r

WHERE o0.org _id =e.org_id

AND e.event_no = b.event_no
AND b.resource _code =r.code
AND o.name = 'Australian Medical Systems'

AND r.description = 'Buffet Lunch’
AND e.comments = '"TEST';

BOOKINGS LARGE Indexes

INDEX_NAME COLUMN_NAME
BL_EVT2 EVENT_NO
BK_RES2 RESOURCE_ CODE
BOOKLG_PK BOOKING_NO

www.sagecomputing.com.au



call count cpu elapsed
Parse 1 0.00 0.00
Execute 1 0.00 0.00
Fetch 2 5.14 15.91
total 4 5.14 15.91

Misses in library cache during parse: 0O
Optimizer mode: ALL_ROWS
Parsing user i1d: 67

Rows Row Source Operation

1 SORT AGGREGATE (cr=36176 pr=35907 pw=0 time=15914592 us)
33 HASH JOIN (cr=36176 pr=35907 pw=0 time=10143161 us)

1 TABLE ACCESS FULL RESOURCES (cr=7 pr=0 pw=0 time=108 us)
232 HASH JOIN (cr=36169 pr=35907 pw=0 time=26171912 us)

4 HASH JOIN (cr=948 pr=700 pw=0 time=25782 us)
1 TABLE ACCESS FULL ORGANISATIONS (cr=7 pr=0 pw=0 time=119 us)
73745 TABLE ACCESS FULL EVENTS_LARGE (cr=941 pr=700 pw=0 time=172872 us)
5767168 TABLE ACCESS FULL BOOKINGS LARGE (cr=35221 pr=35207 pw=0 time=34622905 us)

query current rows
0 0 0
0 0 0
36176 0 1
36176 0 1

www.sagecomputing.com.au



Case 3 — The Model

ORGANISATIONS

_< EVENTS_LARGE

A

BOOKINGS_LARGE

>— RESOURCES

www.sagecomputing.com.au



Case 3 — Check Join and

Access Paths

o.name = 'Australian Medical Systems'

1 2

AND e.comments ='TEST'

ORGANISATIONS

EVENTS_LARGE

' 4

A

BOOKINGS_LARGE

> RESOURCES

r.description

L]

= 'Buffet Lunch'

www.sagecomputing.com.au



o.name = 'Australian Medical Systems'

| I

Case 3 — Check Join and

Access Paths

<3

AND e.comments ='TEST'

ORGANISATIONS

EVENTS_LARGE

@ X

A

BOOKINGS_LARGE

> RESOURCES

r.description

Tx

= 'Buffet Lunch'

www.sagecomputing.com.au



Unusual Data Patterns

@ The CBO does not know about complex
data patterns in normal mode

@ The CBO does know about complex data
patterns in tuning mode

@ Uses partial execution of statement

www.sagecomputing.com.au



File Edit View Favorites Tools Help

Qs © N & 6] o frroene @3- 2 B -LJE B

Address |@ http:Hsage‘}.sagecompuﬁng.com.au:55Dﬂ,.femfmnscuIefdabbaseﬁnsmncefwaiﬁjeiails?Event=doLnad&brget=nralﬂg.sagemmpuﬁng.mm.au&M Go

Links ** '@ = | Morton Internet Security @v

ORACLE Enterprise Manager 10g
Datahase Control

Database: orallg sagecomputing com.au > Active Sessions Waiting: User /O

Active Sessions Waiting: User |/O
Drag the shaded box to change the time period for the detail section below.

Setup

Logged in As SYS
View Data Real Time: 15 Second Refresh M

[] db file scattered read
I do file sequential read

A

g 16

® o2

@

2 08

B

< p4
ﬂ.ﬂ' 'l i i i 5 i e | i ' A A i 'l
6:36 640 645 6:50 6:55 7:00 7:05 710 7:15 7:20 7:25 730
15-ALQ-2005

Detail for Selected 5§ minute Interval
Start Time 15-Aug-2005 07:30:48

735

Overview [ Top SGL Top Sessions Top Files Top Objects

Top Waiting SQL
Total Sample Count: 10

10%
10%
« B 15i885rabyg6(a0%,)
[ 3kn09fs92wriabi 0%
B o052 26xsdgdsi 0%

Top Waiting Sessions
Total Sample Count: 10

10%

10%
B TRAINADIE0%)

O SYShiAN(2E1 0%:)
B DEShME (24301 0%}

Preferences Help Logout [:\]

Overview { Top SGL Top Sessions Top Files Top Objects

€l

 Internet




(&Y 0racie Entorprise Manager (SVS) - SL Details: f5]885rabygh6 - Microsoft Internet Explorer mEx|
>

File Edit View Favorites Tools Help

eﬁack - -'\J @ @ f:j ‘}_ﬁ] Search "I"‘_n'\?Favnrites @ D:Eg- "‘_;? = I_‘J ﬁ .3

Address |@ http:Hsage‘}.sagecompuﬁng.com.au:55Dl.'.l,ufemfconscuIeJ’da13hasEﬁns13ncefreaI'I'lrneSqIDbjEct?event=duLoad&13rget=oramg.sagemmpuﬁng.ccm Go Links ** @ = | Morton Internet Security @v

ORACLE Enterprise Manager 10g Setup Prefersnces Help Logout [1]
Database Control

Database: orallg sagecomputing com au > Top SQL > SQL Details: f5j885rabyghb Logged in As 5YS

SQL Details: f5j885rabyg56

\_IRun SGL Tuning Advisnr)

SQL Text |SE| ECT count({b.comments)
FROM organisations o, events_large e, train2 bookings_large b,
resources r
WHERE o.org_id = e.org_id
AMD e_event_no = b.event_no
AMD b.resource_code = r.code
AMD o.name ="Australian Medical Systems’
AMD r.description = ‘Buffet Lunch’
AMND e.comments = TEST

Execution Plan | Current Statistics Execution History Tuning History

Collected From Target 15-Aug-2005 07:37:01

Data Source Cursor Cache Plan Hash Yalue 418552905 Module SQAL*Plus
Capture Time  15-Aug-2005 07:37:01  Optimizer Mode  ALL_ROWS  Action Unavailable
Parsing Schema TRAIN

Expand All | Collapse All

Operation Object Object Type Order Rows KB Cost Time {seconds) CPU Cost 10 Cost Object Node
W SELECT STATEMENT 9 2776
¥ SORT AGGREGATE a 1 0.08 _ _ | |
¥ HASH JOIN _ | 12355 989.365 2775 52 483077952 2755
TABLE ACCESS FULL TRAIN.RESOURCES TABLE 1 1 ooz 2 1 10481 2
¥ HASH JOIM _ . 6 98840 59644532772 52/ 461507776 2753
¥ HASH JOIM | 4 6971 292728 277 6 54755268 275 |
TABLE ACCESS FULL TRAIN.ORGANISATIONS TABLE 2 1 0.025 2 1 100071 2
TABLE ACCESS FULL TRAIN.EVENTS_LARGE TABLE 3 41829 694427 274 6 38886646 273
TABLE ACCESS FULL TRAINZ2 BOOKINGS | ARGE TABLE 5 1444856 26 808 852 2458 46 249545680 2478
Execution Plan [ Current Statistics Execution History Tuning History M

&) © Internet




&1 Oracle Enterprise Manager (SYS) - Microsoft Internet Explorer BEX|

File Edit View Favorites Tools Help .%.

Qs © N & 6] o frroene @3- 2 B -LJE B

Address |@ http:f,.'sage‘}.sagecompuﬁng.com.au:55EIEI,FemfmnscuIefda13basEﬁns13nce;’sqIh..lr1e?event=h1nesq|&13rget=ora‘ng.sagecompuﬁng.com.au&typum Go Links ** '@ = | Morton Internet Security @ev

ORACLE Enterprise Manager 10g Setup Prefersnces Help Logout [1]
Database Control

Database: orallg sagecomputing com.au > Schedule Advisor Logged in As 5YS

Schedule Advisor

l.'CanceI } I OK)

Enter the start date and time for the run of the advisor. A database job will be submitted at the time. You can also limit the amount of time for the run of the advisor. After reaching this
limit, the advisor run will be interrupted and return partial results. You can check the status of any advisor run through Advisor Central.

= Name ESQL_TUNING_'HEd-UEZESBSBU

Description |

SQL Statements

Parsing
S5QL Text Schema

SELECT count{b.comments) FROM urgan'isatiuns o, events_large e, TRAIMN2 bookings_large b, resources r WHERE n.org_'id = [TRAIN
e.org_id AND e.event_no = b.event_no AMND b.resource_code = r.code AND o__.

Scope

O Limited. Analysis without SQL Profile recommendation. Takes about 1 second per statement.
&) Comprehensive. Complete analysis including SQL Profile. May take a long time.
Total Time Limit (minutes) |30

Schedule

& Immediately
O Later

Date | 15-AUg-2005 |

(example: 15-Aug-2005)

Time |7 [w]37[»] 00 v ® am O P | |
((Cancel ) (OK) [l

&] Done ® Internet




) Oracte Etorprise Managor (SY5) - Microsot ntornet Explorer BEX]
i

File Edit View Favorites Tools Help

Qs © N & 6] o frroene @3- 2 B -LJE B

Address |@ http:Hsage‘}.sagecompuﬁng.com.au:55Elﬂ,ufemfmnscuIefda13basEﬁns13nce;’sqImne?event=viewsh11t&135k_id=1462&nbjecﬂd=1&Erget=oramgm Go

Links ** '@ = | Morton Internet Security @v

Setup Preferences Help Logout

ORACLE Enterprise Manager 10g
Database Control

Database: orallg sagecomputing.com.au > Advisor Central > SQL Tuning Results:SQl TUMING 1124062639390 =
Recommendations for SQAL |D:f5)885rabyght

Recommendations for SQL |D:f5j885rabyg56

Logged in As SYS

a'Return )

Only one recommendation should be implemented.
SQL Text
SELECT count{b.comments) FROM organisations o, events large e, TRAINZ bookings_large b. resources r WHERE o.org_id = e.org_id AMD e event_no = b.event_no AND
b resource_code = rcode AND 0.

Select Recommendation

l.\-OriginaI Explain Plan)

.," Implement )

Select Type Findings Recommendations Rationale Benefit (%) New Explain Plan
(& SQL Profile A potentially better execution plan was found for this statement. Consider accepting the recommended SQL profile. 7895 e

| Return )

Database | Setup | Preferences | Help | Logout

Caopyright © 1598, 2004, Oracle. All rights reserved.
About Cracle Enterprise Manager 10g Database Control

&] Done ® Internet




&1 Oracle Enterprise Manager (SYS) - Microsoft Internet Explorer

File Edit View Favorites Tools Help

eﬁack b -\‘a‘j @ @ f:j pSearm *Favnﬁt&s @ t{z' :;; & i;J ﬁ '3

Address |@ http:Hsage‘}.sagecompuﬁng.com.au:55EIEI,FemfconscuIeJ’da13hasEﬁnsmnce;’sqlmne?planType=newHintsetPIan&nbjectId=1&EVEHt=nEWHintsetPM Go

BEX]
o

Links ** '@ = | Morton Internet Security @ev

ORACLE Enterprise Manager 10g
Database Control

Setup

Preferences Help Logout

Database: orallg sagecomputing.com.au > Advisor Central > SQL Tuning Results:SQL TUNMING 1124062639390 =

Recommendations for SAL |D:f5885rabygs6 > Mew Explain Plan

New Explain Plan
Expand All | Collapse All

Logged in As SYS

Operation Line ID Order Rows KB Cost Time (seconds) CPU Cost 10 Cost Object Object Type Object Node
V¥ SELECT STATEMENT 0 10 1 0.08 583 11 68761080 581
¥ SORT AGGREGATE 1 9 1 |0.08 [ [
¥ HASH JOIM _2 a a _[].541 583 11 68761080 581 | |
W TABLE ACCESS BY INDEX ROWID _3 B 14 _0_25 15_ 1 _ _1215?—‘1 16 _TRAINE_BOOKINGS LARGE lTAEiLE
W NESTED LOCPS 4 5 65 3936 &1 M 57065184 573
¥ HASH JOIN 5 & 19 0798 (277 |b 54755268 275
TABLE ACCESS FULL _E- _‘I _‘I no2s 2 .1 _1[][]01 2 TRAIN.ORGAMNISATIONS TABLE
TABLE ACCESS FULL _? _2 _41 829694 427 274 .E 38886648 _2?3 TRAIN EVENTS | ARGE lTAEILE
INDEX RANGE SCAN 8 4 14 |2 1 21564 2 TRAINZ BK_EVTZ INDEX
TABLE ACCESS FULL 9 i 1 0.02 2 1 10481 2 TRAIN.RESOURCES TABLE
Database | Setup | Preferences | Help | Logout
Copyright ® 1996, 2004, Oracle. All rights reserved.
About Oracle Enterprise Manager 10g Database Control
&] Done ® Internet
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File Edit View Favorites Tools Help ‘%l
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Address |@ http:Hsage‘}.sagecompuﬁng.com.au:55Dl.'.l,ufemfconscuIeJ’da13hasEﬁnsmncefsqlmne?remmTahle%‘ﬁ.ﬁselected=DErecomTable‘b‘n3.ﬁ.Iengﬂ1=i&nbjem Go
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Setup Preferences Help Logout

ORACLE Enterprise Manager 10g
Database Control

Database: orallg sagecomputing com.au > Advisor Central > SQL Tuning Results:SQL_TUNING_1124062639390 Logged in As 5YS

SQL Tuning Results:SQL_TUNING_1124062639390

@ Confirmation

The recommended SQL Profile was created successfully.

Page Refreshed 15-Aug-2005 07:38:03 | Refrash )

Status COMPLETED SQALID f5j885rabyg56
Started 15-Aug-2005 07:37:46 Time Limit (seconds) 1800
Completed 15-Aug-2005 07:37:59 Running Time (seconds) 13

Recommendations

(View Recnmmendatinns)

Parsing 5aQL Restructure
Select SAL Text Schema SQL 1D Statistics Profile Index SQL Miscellaneous Error
(% SELECT count(b.comments} FROM arganisations o, events_large e, f5j885rabyg56 1

TRAIMNZ bookings_large b, resources .

Database | Setup | Preferences | Help | Logout

Caopyright & 1595, 2004, Oracle. All rights reserved.
Ahout Cracle Enterprise Manager 10g Databasse Control

 Internet




View the SQL Profile

SELECT id, name, advisor_name
FROM WRI$_ADV_TASKS

WHERE name = 'SQL_TUNING_1124062639390'

1462 SQL_TUNING_1124062639390

ADVI1SOR_NAME

SQL Tuning Advisor

SELECT id, attrl
FROM WRI$ _ADV_RATIONALE
WHERE task_id = 1462

1 OPT_ESTIMATE(@'"SEL$1"™, JOIN, ('B"@"SEL$1"

"0"@""SEL$1""),SCALE_ROWS =0.2412761095)

2 OPT_ESTIMATE(@"SEL$1"™, JOIN, ("E"@"SEL$1",

SCALE_ROWS=0.00272541449)

, "E"@"SEL$1",

"O"@"SEL$1™),

www.sagecomputing.com.au



Tune Manually

SELECT --+ ORDERED USE_NL_ WITH_INDEX(b BK_EVT2)
count(b.comments)

FROM organisations o, events_large e,
TRAIN2.bookings _large b, resources r

WHERE o.org_id =e.org_id

AND e.event_no = b.event_no

AND b.resource _code =r.code

AND o.name = 'Australian Medical Systems'

AND r.description = 'Buffet Lunch’

AND e.comments = 'TEST

/

www.sagecomputing.com.au



Result

o trace22.lst - Hotepad g@
File Edit Format Aiew Help
———————————————————————————————————————————————————————————————————————————————— |
SELECT --+ ORDERED USE_ML_WITH_INDEX(b BK_EVT2)
count {b. comments)
FROM organisations o, events_large e, TRAINZ.bookings_large b, resources r
WHERE o0.org_id = e.org_id
AND e.event_no = b.event_no
AMD  b.resource_code = r.code
AND  o.name = "Australian Medical Systems'
AND  r.description = "Buffet Lunch’
AND  e.comments = 'TEST’
call count cpu elapsed disk query current rows
Parse 1 0.00 0.00 0 0 0 0
Execute 1 0.00 0.00 0 0 0 0
Fetch 2 0.14 0.96 963 1052 0 1
total 4 0.14 0.97 963 1052 0 1
Misses in library cache during parse: 1
optimizer mode: ALL_ROWS
Parsing user id: &7
ROWS RoOw Source Operation
1 SORT AGGREGATE (cr=1052 pr=963 pw=0 time=969152 us)
5 HASH J0IN (cr=1052 pr=963 pw=0 time=470916 us) |
1 TABELE ACCESS FULL RESOURCES {cr=3 pr=0 pw=0 time=64 us) I |
45 TABLE ACCESS BY INDEX ROWID BOOKINGS_LARGE {cr=1049 pr=963 pw=0 time=164724 us) |E
63 MESTED LOOPS (cr=1004 pr=950 pw=0 time=9146309 us)
16 HASH 10IM {cr=958 pr=944 pw=0 time=31534 us)
TABLE ACCESS FULL ORGANISATIONS (cr=3 pr=0 pw=0 time=26 us)
75294 TABLE ACCESS FULL EVENTS_LARGE (cr=955 pr=944 pw=0 time=31117 us)
46 INDEX RANGE SCAM BK_EVTZ (cr=46 pr=6 pw=0 time=158514 us){object id 57055)
A R R R N R R R R R R R R R R R R R R !vl

www.sagecomputing.com.au
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@ Majority
values
@ Unusually

high or low
values

@ Complex data
dependencies

~  Check for Unusual Data

Patterns
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A Myth

The Optimiser will always choose the
cheapest plan

@ Query returning majority
of table

@ Really bad index use

@ No unusual data pattens

www.sagecomputing.com.au



% Case 4 — Bad Index Use

SELECT MiIN(event _no), MAX(event_no),
COUNT(booking _no)
FROM bookings_large

MIN(EUENT HO) MAS(EUENT HO) COUNT(BOOKIHG HO}
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Case 4 — Bad Index use

EXPLAIN PLAN FOR
SELECT * FROM bookings_large
WHERE event no < 1500

| Id | operation | MName | Rows | Bytes | Cost (BCPU)| Time |
| 0 | SELECT STATEMENT | | 10807 | 443K| 10839 (1) 00:02:11 |
| 1 | TABLE ACCESS BY IMDEX ROWID| BOOKIMNGS_LARGE | 10807 | 443K | 10839 (1) 00:02:11 |
|* 2 | INDEX RANGE SCAN | BK_EVTS | 10807 | | 25 (0)] 0OD:00:01 |

2 - access{"EVENT_NO"<1500)

www.sagecomputing.com.au



Case 4 —The Trace

@ Optimizer knows the index scan is not
the cheapest plan

SINGLE TABLE ACCESS PATH
COLUMN : EVENT_NO(NUMBER) Col#: 2 Table: BOOKINGS_LARGE Alias: BOOKINGS_LARGE
Size: 4 NDV: 1356 Nulls: 0 Density: 7.3746e-004 Min: 200 Max: 1555
No Histogram: #BKT: 1
(1 uncompressed buckets and 2 endpoint values)
TABLE: BOOKINGS_LARGE Alias: BOOKINGS_LARGE
original card: 11264 Rounded Card: 10807 Compuled Card: 10806.79
Access Path: frable-scan Resc: 17 Resp: 17 h
Access Path: index {(scan)
Index: BEK_EVTS

rsc_cpu: 82860027 rsc_io: 10831 F
ix_sel: 9.5941e-001 ix_sel_with_filtegs: 9.5941e-001
 BESTCST: 10838.63 PATH: 4 Degree: | <N

Join order[1]: BOOKINGS_LARGE [BOOKINGS_LARGE]#0
Best so far: TABLE#: 0O CST: 10839 CDN: 10807 BYTES: 453894
{(newjo-stop-1) k:0, spcnt:0, perm:1l, maxperm:80000
prefetching is on for BK_E

VTS
Final - First Rows Plan: _ FIRST ROWS
JOIN ORDER: 1 —
CST: 10839 CDN: 10807 RSC: 10839 RSP: 10839 BYTES: 453894
I0-RSC: 10831 Io-RSP: 10831 CPU-RSC: 82860027 CPU-RSP: 82860027

www.sagecomputing.com.au



FIRST ROWS N

Id | Operation | Hame | Rows | Bytes | Cost (ICPU)| Time |

|
| 8 | SELECT STATEMENT | | 2 84 | 2 (@)| @p:ee:01 |
|* 1 | TABLE ACCESS FULL| BOOKINGS_L ARGE | 2| g4 | 2 (@)| es-en8:01 |

Predicate Information {(identified by operation id):

1 - filter("EVENT_HO0"<1588)

Join order[1]: BOOKINGS_LARGE [BOOKINGS_LARGE]#0
Best so far: TABLE#: 0 CST: 17 CDN: 10815 BYTES: 454230
SINGLE TABLE ACCESS PATH (First K Rows)
TABLE: BOOKINGS_LARGE Alias: BOOKINGS_LARGE
original card: 2 Rounded card: 2 Computed Card: 2.00
Access Path: table-scan Resc: 2 Resp: 2
Access Path: index (scan)
Index: BK_EVTS
rsc_cpu: 29546 rsc_io: 4
ix_sel: 1.0000e+000 ix_sel_with_filters: 1.0000e+000
BEST_CS5T: 2.00 PATH: 2 Degree: 1
First K Rows: unchanged join prefix len =1

A

Join order[1]: BOOKINGS_LARGE[BOOKINGS_LARGE]#0
Best so fTar: TABLE#: 0 (5T: 2 CDN: 2  BYTES:

B4
jo— -13 k:0, -0, 1, : 80000
et e i SIS UL SLENES FIRST ROWS 1
JOIN ORDER: 1 — —

C5T: 2 CDN: 2 RSC: 2 RSP: 2 BYTES: 84
IO-R5C: 2 IO-R5P: 2 CPU-RSC: 7881 CPU-R5P: 7BE1l AU




FIRST ROWS n

Q@ FIRST ROWS
® For backwards compatibility
¢ Uses mix of Cost and Rule
o Unlikely to do full scans

@ FIRST ROWS n

o Uses Cost
® May do full scans
o --+FIRST_ROWS(n)
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SQL*Profile

Id NAME

SELECT |d’ name 1065 BOOKINGS_BY_EVENT_NO
1062 TUNE_BK_LG1
1036 ADDM:3843294908_1 811
1037 ADDM:3843294908 1 812
1049 ADDM:3843294908_1 824
1034 ADDM:3843294908_1 809
1050 ADDM:3843294908_1 825
1051 ADDM:3843294908 1 826
1053 ADDM:3843294908 1 828

SELECT id, attrl AT

1 FIRST_ROWS(1
FROM WRI$_ADV_RATIONALE ST_ROWS
WHERE task id = 1065 2 OPTIMIZER_FEATURES_ENABLE(default)

www.sagecomputing.com.au



OPTIMIZER_MODE

@ Use FIRST ROWS N for OLTP
@ Use ALL _ROWS for Reporting/Batch

@ Only use FIRST ROWS to force index
use when Oracle doesn’t want to
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Gathering Statistics

@ Why Use DBMS_STATS

o Correct partition statistics
o Parallel execution

° Block sampling

¢ The ability to go back
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Case 5 - The Problem

@ Monday
¢ Database performance is acceptable

@ Monday night
¢ Minor database upgrade

@ Tuesday night
o Gather statistics
@ Wednesday
@ Users start complaining

o Performance of some jobs goes from 4hrs to 17hrs
and 30 secs to 4mins
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@ Create a team of:
® Developers
° DBAS
o Oracle Consultants
¢ Hardware Engineers

5 Case 5 — The Investigation
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Case 5 — The Result

@ Optimiser picking really bad access
paths

@ Insufficient evidence to work out why

@ Resolved by tuning individual
statements

@ ALWAYS provide @
yourself with a way to recover

T T e
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Case 5 - Prevention

@ Use DBMS STATS to backup statistics
each time they are changed

Q@ If performance deteriorates after
gathering statistics put the old ones
back

@ Store the plans of critical statements so
you can tell if they have changed

@ ALWAYS provide yourself with a way to
back out

www.sagecomputing.com.au
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Approach - Initial Checks

@ Are statistics up to date and gathered on all
objects?

@ Are histograms gathered on skewed data?
@ Are system statistics collected?
@ Are the initialisation parameters appropriate

.

@ Fix any of these and then rerun the statement

@ If it still doesn’t run well
@ Trace the statement
@ Decide what you want it to do
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Fixing It

@ Change session settings

@ Consider rewriting the statement
@ Consider hints

@ Consider new indexes

@ Use SQL Tuning Advisor

@ Use SQL Access Advisor

www.sagecomputing.com.au
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s@ If it Needs to Do That

Much Work
@ Run the statement
overnight
@ Consider

materialised views
@ Consider partitioning

@ Consider
parralelisation
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APPUSER1

APPUSER?2

APPUSERS3

% End to End Monitoring

DB SESSIONS

_Comenc

/

e

APPUSERA4

APPUSERS

/©

" GENERIC
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% Oracle 10g Tuning - trcsess

Sl
o

@ trcsess used to consolidate a number of
trace files

@ Based on
o Service
o Clientid
o Module
@ Action
@ DBMS APPLICATION_INFO package

can be used to set the module and
action from within an application
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2YN. Setting Module and Action

dbms_application_info.set_module
(module_name=>'RESBOOK’,

action_name=>'UPDATEBOOK);

SELECT module, action
FROM v$session
WHERE module IS NOT NULL

MODULE ACTION
SQL*Plus
RESBOOK UPDATEBOOK

SQL*Plus

.au



Eile Edit View Insert Format Help

e S # 2B B

Dump file c:‘ora\admin%oralOgiudumpioralQg ora 7888.trc

Sun Jul 31 0%:49:37 2005

CRACLE V10.1.9.2.0 - Production wansta=(

vanaql=13 vanxtr=3

Oracle Database 10g Enterprise Edition Release 10.1.0.2.0 - Production
With the Partitioning, OLAP and Data Mining options

Windows XP Version V5.1 Service Pack 2

CEU s 2 = type 586
Procezs Affinity: Ox00000000
Memory (L/E) : PH:357M/2046M, PG:2284M/3942M, VA:1752M/2047TM

Instance name: orallg

Redo thread mounted by this instance: 1

Cracle process number: 21

Windows thread id: 7888, image: CRACLE.EXE (5SHAD)

*#%% GERVICE NAME: (oralfg.sagecomputing.com.au) Z2005-07-31 09:459:37.468
*&% SESSTCOHN ID: {33.%07) 2005-07-31 09:49:37.468

WAIT #0: nam~'SQL*Net message to client' ela= 5 pl=1413697536 p2=1 p3=0
WATIT #0: nam='SQL*Net message from client' ela= 2624 pl=1413697536 p2=1 p3=0
|

PARSING IN CURSOR #3 Een=3& dep=0 uid=5 oct=47 lid=5 tim—=4659568503 hv=1514172353 ad="6aTabZal'
EEGIN

train.update bookingsd;

end;

END OF STMT

PARSE #3:c=140825,e=181055,p=1,cr=6,cu=0,mis=1, r=0,dep=0, og=1, tim—4659568497

BINDS #3:

*#ww ACTION MNAME: (UPDATEBOOEK) 2005-07-31 09:50:01.609

*&w MODULE MNAME: (RESBOOE) 2005-07-31 09:50:01.609

For Help, press F1




Consolidate Trace Files

trcsess output=traced.trc module=RESBOOK

tkprof trace4.trc trace4.lst sys=no

.~
“ trace4.lst - Notepad

File Edit Format Wiew Help

A N R R R W R R o R e o

]
UPDATE BOOKIMGS_LARGE SET COST = COST #1.01
call count cpu elapsed disk guery current rows ‘
Parse E 0.00 0.00 0 0 0 o |3
Execute 5 2.43 33. 58 0 35923 149715 56320 I
Fetch 0 0. 00 0. 00 0 0 0 0
total g 2.43 33. 58 0 35923 149715 56320 -
Misses in library cache during parse: 0
optimizer goal: ALL_ROWS
Parsing user id: &7 (recursive depth: 1)
Elapsed times include waiting on following events:
Event waited on Times Max. wWait Total waited
———————————————————————————————————————— waited -----————- -
log file sync 8 0. 00 0. 00
hdl
WWWw.sagecom

uting.com.au



DBMS Monitor

@ Trace
@ Session

@ Service/Module/Action
@ Client ID

@ Gather statistics for
@ Session
o Service/Module/Action
o Client ID

@ Set Module/Action with dbms_application_info
@ Set Client Id with dbms_session
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Trace a Client

& t11.sql - Notepad E]@

File Edit Format Wiew Help

BEGIN
dbms_monitor.client_id_trace_enable
{client_id => '"PENNY',

waits => TRUE,
binds => TRUE);
END;
F= 1
& Oracle SQL*Plus M=%
File Edit Search Options Help
S0L> exec dbms_session.set identifier{'PEHHY'}; !A:
PL/SOQL procedure successfully completed.
sSQL>
S0QL>
s0QL>
SOL> select count{=) from bookings large;
COUHT (=}
11264 [
(i
£ | i (]

WWW.Sagecomputing.com.au
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e A Find Active Traces

SELECT ~*
FROM
DBA _ENABLED_TRACES

TRACE_TYPE

CLIENT_ID
PENNY

TRUE TRUE

www.sagecomputing.com.au



Trace a Client

=

E] ora10g_ora_7436.trc - WordPad

File Edit \ew Insert Format Help

hEeEH && #4 F =28 B

Dump file c:‘ora‘\adminioralOgh\udumphoral0g ora T436.trc

Sun Jul 31 12:05:49 2005

CRACLE ¥10.1.0.2.0 - Production vsnsta=0

vasnsqgl=13 vsnxtr=3

Oracle Database 10g Enterprise Edition Release 10.1.0.2.0 - Production
With the Partitioning, CLAP and Deta Mining options

Windows XP Version V5.1 Service Pack 2

CEO 1 2 - type 586
Process Affinity: 0x00000000
Memory [(L/F) : PH:338M/2046M, PG:2266M/3942M, VA:1756M/2047TM

Instance name: orallg
Redo thread mounted by this instance: 1
Oracle process number: 18

Windows thread id: 7436, image: ORACLE.EXE (SHAD)

ddC FO05-07-31 12:05:49.156

%% ACTION NAME: (UPDATEBCOOE) 2005-07-31 12:05:49.140

*we MODULE HNAME: (RESBOCK) 2005-07-21 12:05:49.140

*#%% SBERVICE NHAME: (oral0g.sagecomputing.com.aun) 2005-07-31 12:05:495.140
*#%¥% CLIENT ID: (PENNY) 2005-07-31 12:05:4%.140

*ad- SESSION ID: (36.43) 2005-07-31 12:05:49.140

£ | 118

For Help, press F1




Consolidate Trace Files

trcsess output=trace5.trc clientid="PENNY’

tkprof traceb.trc trace5b.Ist sys=no

| = =

& traceb.lIst - Notepad [Z]@
File Edit Format Yiew Help

SQL*Net message from client 1 15.39 15.39 o]

select count{®)
from
bookings_large

call count cpu elapsed disk query current Fows
Parse 4 0.00 0.00 0 0 0 0
Execute 4 0.01 0.00 0 0 0 0
Fetch 8 0.03 0.05 26 118 0 4
total 16 0.04 0.06 26 116 0 4

Misses in library cache during parse: 1
optimizer goal: ALL_ROWS
Parsing user id: &7

Rows Row Source Operat'iurr
1 SORT AGGREGATE (cr=29 pr=26 pw=0 time=49240 us)
11264  INDEX FAST FULL SCAN BK_EVTS (cr=29 pr=26 pw=0 time=34861 us){object id
5499a)

<

|puting.com.au
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#JN: Endto End Monitoring

°
m
w

V$SESSION
CLIENT ID
SERVICE NAME
MODULE

ACTION

www.sagecomputing.com.au

APPUSER1



End to End Monitoring

trcsess output=appuserl.trc clientid=APPUSER1

v

GENERIC oralOg ora_7888.trc

appuserl.trc
oralOg_o ra_6734.trc/

V$SESSI
CLI
SERVICE W2

ARANMDNLIL TP

v

oralOg_ora_3562.trc

tkprof appusegrl.trc appuserl.ist
oralOg_ora_9846.trc

v

Ag V$SESSION appuserl.Ist
CLIENT_ID = APPUSER1

SERVICE_NAME=0ral0Og

MODULE=RESBOOK

ACTION=UPDATE_BOOK .
- www.sagecomputing.com.au



Example - HTMLDB

@ Employees - Microsoft Internet Explorer

[[=1%

File Edit \View

@Back x H_!J

Favorites Tools Help

\ﬂ @ ,_h /:u Search k-‘,M'n‘:rFa\a'c:rites {f} f.:' .,;_,'_ - _,l ﬁ 3

Ry
&

Address @htn:!:Hsage4.sagecompuﬁng.com.au:??Bﬂfplsﬂ'lhnldbff?p:l18:6:11105254909161965822::ND |:] Gc Links * 'ﬁ + | Morton Internet Security @3~
USERMI[ I | o]
( Home ] Employees 1( Calendar 1( Enter Timesheet ]( Approve Timesheets ]( Reporing ]( Upload files ]( Timesheet2 1( Farties Se:
Employee Farameters
Organisation |- Al - [w]
Name | {Go
Employees Create
Name4 | FirstNames  Date of Birth | Job Title Organisation from | To
I Brunini Christian 29-DEC-T0  System Consultant SAGE Computing Services 01-MAY-85 =
? Cookson Penny 14-JAN-56 Managing Director SAGE Computing Services 01-MAY-83 | 05-FEB-05
? Harris Eddie 10-MOV-87  System Consultant | SAGE Computing Senvices 21-JUn-02
L2 Marshall Katie 28-JUN-05  System Consultant SAGE Training Services 10-JUL-04
E}‘ Mjegichddd Branka Systemn Consultant SAGE Training Senvices 24-A10G-98
L#  Smith Fred 01-JUN-53 Oddbods Professional Services  01-SEP-04
W Tindalld Ray Systemn Consultant SAGE Computing Services 10-MOV-96
1-7
[
< A | (@]
@ & Internet

WWW.Sagecomputing.con

au



6"’%& Example HTMLDB

SELECT service _name, client_identifier,
module, action,username

FROM v$session

WHERE username ='HTMLDB PUBLIC USER'

SERVICE_NAME

oralOg.sagecomputing.com.au

HTML DB
application 118, page 13, sessio HTMLDB_PUBLIC USER

AU




; ora_6436.trc - WordPad

File Edit Vew Insert Format Help

hed S A =28 B

Dump file c:\ora\admin\oralOghudump\oralOg ora &436.trc

Sun Jul 31 13:22:46 2005

ORACLE VW10.1.0.2.09 - Production v=ansta=0

vensgql=13 vanxtr=3

Oracle Database 10g Enterprise Edition Release 10.1.0.2.0 - Production
With the Partitioning, OCLAP and Data Mining options

Windows XP Version V5.1 Service Pack 2

CPU : 2 - type LS8a
Process Affinity: O0x00000000
Memory (L/F) : PH:1067TM/2046M, PG:3086M/30942M, VA:1753M/2047M

Instance name: oraldg

Eedo thread mounted by this instance: 1

Cracle process number: 17

Windows thread id: 6436, image: ORACLE.EXE (SHAD)

w&E J005-07-31 13:22:46.250

www ACTICON NAME: (application 118, page &, =ession) 2005-07-31 13:22:45.234
#&%% MODULE NAME: (HTML DB) 2005-07-31 13:22:46.234

w#% SERVICE NAME: (oralfg.sagecomputing.com.au) Z2005-07-31 13:22:46.234

wu®: CESSTCN ID: (29.531) 2005-07-31 13:22:46.234

PARSING IN CURSOR #54 len=614 dep=0 uid=65 oct=47 lid=65 tim=2059Z48367 hv=3947649331 ad='AE44befs’
declare
rc  number;
begin
owa.init cgi env(:n ,:nm ,:V };
htp . .HIBUF LEN := Z55;
null;
null;
T

For Help, press F1




<Y\,  Example HTMLDB

Process
* Page| 7 Employee Details v
* Name set_user
Type: PL/SAL anonymous block

Process Firing Point

* Sequence|11
Process Point| On Submit - After Computations and Validations *n*

Run Process| Once Per Page Visit (default) bl

Source

* Process [Download Source]

begin

dbms session.set identifier (:APP USER);
end;

www.sagecomputing.com.au



&] Oracle Enterprise Manager (SYS) - Database: ora10g.sagecomputing.com.au - Microsoft Internet Explorer M
Eile Edit Wew Favorites Tools Help .ﬂf

eﬁadq v @ < @ @ {:j pSEarch “?/"I-I'\E"Favurites @I ﬁvh{; < D ﬁ ..ﬁ

Address @htuzl:Hsage*’r.sagemmpuﬁng.mm.au:55anemfmnsulE,."d313base,ﬁnsEncefsitemap?event=duLnad&Erget=nra1M Go Links ** @ * | Morton Internet Security @v

20 Maximum CPL
1.8
1.6 MW User i
14 W Systern WO
: M Scheduler
- 1.2 Other
% 1.0 Fetwrork
2 g Zonfiguration
5 M Concurrency
@ 0.6 M Commit
wy 0.4 W Application
0.z M Adrinistrative
a0 MW CPU Used
2:00prn 2:20prn
31 July 2005
=
Instance Throughput
= 10
g 5 Transactions
i M Logons
(.
e =
3 =00 Redo Size (KE)
@ g I I . /"~ _ M Fhysical Reads (KB
E 2:00pm 21 0pr 2:20pm 2:30pm 2:40prn 2:50pm
31 July 2008
View @ Per Second O Per Transaction
Additional Monitoring Links
« Top Sessions s Database Locks +« Snapshots
o Top SAL s |nstance Activity B |
+ Blocking Sessions s Top Consumers

Home Fgrfqrmancg[Administratinn Maintenance

Dalatad | inlas M

@ $ Internet




#] Oracle Enterprise Manager (5YS) - Top Consumers - Microsoft Internet Explorer M

File Edit WView Favorites Tools Help ;ﬁ'

eﬁadq & @ < B @ é pSearch ‘N‘;:l_g‘Fauorites @ 8* J} = D ﬁ ..ﬂ

Address @http:Hsage‘hsagemmpuﬁng.mm.au:5EUU,.’emfmnsuIefdaEbaseﬂnsmnceftopcnnsumersDueruiew?Event=reluaM ‘—} Go Links ** @ = | Morton Internet Security ﬁv

Overview l Top Services Top Modules Top Actions Top Clients Top Sessions

Top Services Top Modules (by Service)

2% 5%

B SYSEUSERS(45%) M =magent exe (SYSIUSERS)32.5%)
orallg.sagecomputing.com.au(40%) DEM.SystemPool {orallg.sagecomputing.com._au)(25%)
M SYSEBACKGROUMD{15%) W HTML DB (oral0g.sagecomputing.com.aul{15%)

B Unnamed (SYSSBACKGROUNDY15%)
W EM PING (SYSSUSERS)7.6%)

H Other(5%)
Top Clients Top Actions (by Module) (by Service)
B Unnamed(87 5%) M Unnamed (emagent exe) (SYSSUSERS)(32 5%)
ADMIM(12.5%) ¥MLLoaderd (OEM. SystemPool) (oral10g.sagecomputing.com.au)(17.5%)
M Unnamed (Unnamed) (SYS$SBACKGROUND)(15%) v

@ 4 Internet




€] Oracle Enterprise Manager (5Y5) - Client: ADMIN - Microsoft Internet Explorer

-|I:Im

Eile

Address

Edit View Favorites Tools Help

@Badq & \) @ @ :_/h pSearm ‘N‘;'Vrl_g‘Fauorites @ 8* .i_;f = |_J ﬁ ..ﬂ

@ http:,.’,.’sage4.sagecnmpuﬁng.n:c:m.au:5ED[J,.’Em,.’u:nnsuIE,.’daEbaseﬁnsmnce,ﬁjiEntDEEiIs?E'..rent=dnLuad&mrget=cM Go Links ** '@ * | Morton Internet Security @-

-

Client: ADMIN

Page Refreshed 31-Jul-2005 15:15:39 | Refresh )

View Data | Real Time: Manual Refresh tl ]

gc cr blocks received
gc cr block receive time

nnnnnnnnn 4+ hlmmlemn rmmmis A

Statistics
& Previous Next 2 =

Name Delta 'ul"aluel Cumulative 'ul"aluel
user calls 0 59
DB time 0 2968891
DB CPU 0 1670160
parse count ({total) 0 1955
parse time elapsed 0 1369944
execute count 0 53 |8
sql execute elapsed time 0 2869692
opened cursors cumulative 0 1917
session logical reads 0 11818
physical reads 0 180
physical writes 0 0
redo size 0 20476
user commits 0 16
workarea executions - optimal 0 36h
workarea executions - onepass 0 0]
workarea executions - multipass 0 0
session cursor cache hits 0 0
user rollbacks 0 0
db block changes 0 246

0

0

i

ﬁ Internet




€] Oracle Enterprise Manager (5Y5) - Module: HTML DB - Microsoft Internet Explorer uw
File Edit WView Favorites Tools Help #

eﬁadq = J @ @ :_/h pSearch ‘N‘;'Vrl_g‘Fauorites @ 8* .;I"g = |_J ﬁ ..ﬂ

Address @http:Hsage4.sagemmpuﬁng.mm.au:5EUU,.’emfmnsuIefdaEbaseﬂnsmncefSMDEEiIs?event=duLuad&1ﬁrget=urEM Go Links ** '@ * | Morton Internet Security I@hr

ORACLE Enterprise Manager 10g Setup Preferences Help Logout [i]
Database Control

Database

Database: orailg sagecomputing.com.au > Top Consumers > Senice: orallg.sagecomputing.com.au > Module: HTML DB Logged in As SY'S

View Data | Real Time: Manual Refresh BI

Module: HTML DB
Page Refreshed 31-Jul-2005 15:17:00 | Refresh )

Actions l Statistics

Top Actions

B application 4000_page 1. sessi(33 3%)

application 4000. page 4160. se(33.3%)
M application 118. page 7. sessio(16.7%) —
M application 118. page 6. sessio(16.7%)

Active Actions

‘l.,fieﬂ Active Actions M
| Enabile Aggregatiun)\ Disable Aggregatinn)\ Enable SGL Trace);‘ Disahle 3QL Trace)\ Wiew SOL Trace File)

Select All | Select None

Delta| Cumulative Delta Delta
5QL Elapsed Elapsed CPU| Cumulative| Physical| Cumulative
Aggregation|Trace Time Time Time| CPU Time o Physical M

@ Done 4 Internet




€] Oracle Enterprise Manager (5Y5) - Module: HTML DB - Microsoft Internet Explorer

== %]

File Edit View Favorites Tools

Help

eﬁadq = J @ @ :_/h pSearch ‘N‘;'Vrl_g‘Fauorites @ 8* .;I"g = |_J ﬁ ..ﬂ

w

Address

Active Actions

@ http:Hsage‘hsagemmpuﬁng.mm.au:5EUU,.’EmfmnsuIefdaEbaseﬂnsmncefSMDEEiIs?evEnt=dnLuad&1ﬁrget=urEM Go Links ** '@ * | Morton Internet Security @-

1 aLi U e 1. i

application 4000, page 4150, se({33.3%)
M application 118. page 7. sessiol16.7%)
M application 118. page 6. sessiol16.7%)

(]

Uieﬂ Active Actions

|

Select All | Select None

Select Action

Activity (% for the last 5 minutes) " |[Enabled

| Enahle Aggregatiun)\ Disable Aggregatinn)\ Enable Sl Trace);‘ Digahle SGL Trace)\ Yiew SCL Trace File)

Delta| Cumulative Delta Delta
saL Elapsed Elapsed CPU| Cumulative| Physical| Cumulative
Aggregation|Trace Time Time Time| CPU Time /O|  Physical

Enabled|(seconds)| (seconds)|{seconds)| (seconds)| (blocks)| I/O [blocks)

[] application
4000

page 1.

application

118. page
7. sessi0

application

118, page
6. sessio

O

33.3 FALSE FALSE

33.3FALSE FALSE

16.7 FALSE FALSE

16.7 FALSE FALSE

Actions [ Statistics

@ http: /fsage4. sagecomputing. com.au: 5500/em/console /database finstance fSMDetails Pevent=dolLoad &target=ora 10g. sagecomputing. com

ﬁ Internet




#] Oracle Enterprise Manager (5YS) - Enable SOL Trace - Microsoft Internet Explorer

M=)
File Edit WView Favorites Tools Help
eﬁadq & .'\_) B @ é pSearch ‘N‘;:l_g‘Fauorites @ 8* J} = D ﬁ ..ﬂ

Address

@ http:Hsage‘hsagemmpuﬁng.mm.au:5EUU,.’EmfmnsuIefdaEbaseﬂnsmncefSMDEEils?service=nralﬂg.sagemmpuM Go Links ** @ * | Morton Internet Security @-

ORACLE Enterprise Manager 10g Setup Preferences Help Logout
Datahase Control

Database

Database: orallg.sagecomputing.com.au = Top Consumers > Semwice: orallg.sagecomputing.com.au > Module: HTML DB =
Enable SQL Trace

Enable SQL Trace
[ Cancel ) @
Action |

Waits Binds

Logged in As SYS

application 118, page 7. sessio

TRUE |

[ Cancel ) [ 0K )

Database | Setup | Preferences | Help | Logout

Copyright @ 1995, 2004, Qracle. All rights rezerved.
About Oracle Enterprise Manager 10g Database Control

ﬁ Internet




File Edit View Favorites Tools Help _'T
Q- © MR G P oo @ -5 B -LJE B

Address a http:ﬁsage‘hsagemmmﬁng.::orn.au:550U,fernIconsdeIdaEbaseﬁnsﬂznce!SMDemiIs?euent=di5dayEnabIESQLTrE| Go Links * ﬁ T | Morton Internet Security ."
Database- oral0g sagecomputing.com.au > lop Consumers > Senice: oraldg.sagecomputing.com.au > Module: HTML DB Logged in As SYS @

View Data | Real Time: Manual Refresh El

Module: HTML DB

Page Refreshed 31-Jul-2005 15:19:15

Actions l Statistics

Top Actions

M application 4000, page 1. sessi(33.3%)
[ application 4000. page 4150. se{33.3%)
M application 118, page 7. sessio(16.7%)
B application 118, page 6. sessio(16.7%)

Active Actions

View Active Actions
Enable AggregatiunIDisable AggregatinnIEnahle SQL TraceIDisable Sl Tracexwew SQL Trace File]

Select All | Select Mone

& Internet




€] Oracle Enterprise Manager (5YS) - View SOL Trace File - Microsoft Internet Explorer u@
File Edit WView Favorites Tools Help ﬂ.

@Badq - .\‘_"J @ @ \{h ﬁSearm ‘\I'Vrl'g‘Fauorites @ @' .i_% I LJ ﬁ "ﬂ

Address @http:,.’,.’sage4.sagecnmpuﬁng.mm.au:5EDD,.’Em,.’u:nnsnIE,.’daEbaseﬁnsmncEfSMDEEiIs?ser'u'ice=|::ra:l[:|g.sagecnmuM Go Links ** '@ * | Morton Internet Security @-

ORACLE Enterprise Manager 10g Setup Preferences Help Logout
Datahase Control

Database

Database: orallg.sagecomputing.com.au = Top Consumers > Semwice: orallg.sagecomputing.com.au > Module: HTML DB =
View SQL Trace File Logged in As SYS

View SQL Trace File

Oracle provides a tool called Trace Analyzer to collect trace data for a given identifier and produce a single output file. The command to generate the trace
output file for senvice oral0g.sagecomputing.com.au, module HTML DB, action application 118, page 7, sessio is as below:

trecsess [output=<output file name=] sernvice=orallg.sagecomputing.com.au module=HTML DB action=application 118, page 7, sessio <trace file name>

The output file produced by Trace Analyzer may be difficult to interpret. You can use TKPROF to format the data. TKPROF provides tabulated statistics for
each SQL statement. It can also show the explain plan for each statement.

(00

Database | Setup | Preferences | Help | Logout

Copyright @ 1595, 2004, Qracle. All rights reserved.

About Oracle Enterprise Manager 10g Database Control

@ Done 4 Internet
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% Some Basic Tuning Rules

<
Q\)

Sl
o

@ You will never be provided with enough
Information — find out yourself

@ If you ask the question “What has been
changed” the answer will always be
“nothing”

@ Don’t believe anything your client says
— check for yourself

@ Know when to stop

www.sagecomputing.com.au
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It Is cute and cuddly
Have you ever tried
to ask a koala to
grant you database
access?

.

WWW.




Thank You for Your Attention

g SAGE Computing Services
Customised Oracle Training Workshops
and Consulting
\ www.sagecomputing.com.au Y

Penny Cookson
Managing Director
www.sagecomputing.com.au




