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Purpose

This module describes how Oracle Database 10 g automates the management of undo.
Topics

This module discusses the following:

Overview

Prerequisites

Creating an Undo Tablespace

Enabling Automatic Undo Retention Tuning
Generating Some Activity

Reviewing Undo Advisor
Recommendations
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Overview

Back to Topic List

To simplify management of rollback segments, the Oracle9 i database introduced Automatic Undo Management (AUM)
where the database automatically manages allocation and management of undo (rollback) space among various active
sessions. In a database using AUM, all transactions share a single undo tablespace. Any executing transaction can
consume free space in this tablespace. Undo space is dynamically transferred from committed transactions to executing
transactions in the event of space scarcity in the undo tablespace. The AUM feature also provides a way for
administrators to exert control on undo retention. You can specify the amount of undo to be retained in terms of wall clock
time (number of seconds). With retention control, you can configure your systems to allow long running queries to execute
successfully without encountering ORA-1555 (Snhapshot too old) errors. The undo retention time is specified using a new
persistent initialization parameter, UNDO_RETENTION. This parameter is dynamic and hence can be changed anytime
during database operation using the ALTER SYSTEM command.

The AUM feature is further enhanced in Oracle Database 10 g by providing Automatic Undo Retention Tuning. This
feature is used by default, and it automatically determines the optimal undo retention time depending on the size of the
undo tablespace. Without your intervention, the Oracle Database 10 g dynamically adjusts to the change in undo
requirements depending on the system activity. This maximizes the usage of the available space in the undo tablespace
and allows long running queries to complete without encountering any “Snapshot Too Old” errors provide your undo
tablespace is big enough.

In this lesson, you will intentionally switch to a small undo tbs, and although you use automatic undo retention tuning, you
will encounter 1555 because the undo tbs is too small. In which case you need the undo advisor to compute the right size
that depends on the workload.

Prerequisites

file:///D)/my_data/obepdf/obel0gdb/manage/undoadv/undoadv.htm?2 (1 of 32)2/17/2004 3:41:52 PM



Automatically Managing Undo

Before starting this module, you should have:

11 Completed the Configuring Linux for the Installation of Oracle Database 10g lesson

2 Completed the Installing the Oracle Database 10g on Linux lesson

O 3 Download and unzip undoadv.zip into your working directory (i.e. /home/oracle/wkdir)

Creating an Undo Tablespace

To create an undo tablespace in Enterprise Manager, perform the following

1 Open your browser and enter the following URL:

http://1 ocal host: 5500/ em

Enter sys/oracle and specify SYSDBA then click Login .
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e Click on the Administration tab.
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Click on the Tablespaces link.
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] 4 Click Create .
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s Enter UT1 for the name, click on the Type Undo and click Add to add a datafile.
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Enter utl.dbf for the filename and make sure /oracle/oradata/orcl is set for the file directory. Enter 400KB for
the file size and click OK.
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Click OK .
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s Your undo tablespace was created. Now you can enable undo retention tuning. Click your Database breadcrumb.
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Enabling Automatic Undo Retention
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Now you can enable Automatic Undo Retention and use the tablepsace you just created. Perform the following:
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e Click on Undo Management .
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- Click Enable for Automatic Undo Retention.
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Click Enable Automatic Undo Retention .
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] 4 Notice that Automatic Undo Retention is now enabled. Click Change Tablespace .

file:///D)/my_data/obepdf/obel0gdb/manage/undoadv/undoadv.htm?2 (13 of 32)2/17/2004 3:41:52 PM



Automatically Managing Undo

J Dirad ke End erprise Manager - Lindo Management - Ficnesolt Inkernet L'-.'r-k-rf-r

Fls Rt Wew FPeorkes Took Help

woak - =+ - Q[ A | Doewch GiFertns FPreda P D D - R

m]ﬂ bt 71448 . 25 B 22 SE00 e oonsobe{diat shers st arce fundodudwirony Tidks eyvent sEunnOnabo Ture it snget sond e o acks comBypesoracis_datshase
DiRACLE

=] Pee ks

. - b Pofwenoss Hoip Loasd =

Enterprise Manager o
Uatebage orgh usoracle com = Unda Mansgemant

Undo Management

Configuration

Aafometic Undo Retenton  Enablad

Urdg Achdzor
Urdo Tablespace UNDOTES] | Change Tablespace
Uindo Relanbse  Agloemalic Sire (ME) 345
Unida Ratention Guaranies Ho Ayto-Extensible Yaos
Recommendations
Chonse the me pariod that best represents the system sclvily fo ged the recommendations for undo retention lenglh and undo tsblespace | Bdin Undo Tablespace }
Bize.
Analysis Time Pesiod  |Lasl Seven Days

| (Updaie Anaksis )
Selected Analysis Time Pesod 940403 10:00 AM - 91703 10:00 Ak

Protertial Preblerns Mo Problem Found

Recommandsiions Mo Recommendation

System Activity and Tablespace Usage

The racommandations are based on system actwily and undo tablespace usage for the selecied analysis tme peniod
Lengesl Running Guwsery (seconds) 82
Aowrage Unds Generstion Rate (KB/minute) 570
Maximum Lindo Genaration Rate (KBminuie) 78,0
hﬁlh efph

Undo Achdsor
| kegoul

Database | Splup | Puferences | Help

. O epche o ype =

=
[T [ wkemen

s Select the radio button next to UT1 and click OK .
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e The undo tablespace has been changed to the one you just created. Now you are ready to see how it works.
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Generating Some Activity

To see how undo management is handled, you need to generate some activity. Perform the following:
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O 1.

You will first need to determine the date and time of your database. Open a terminal window and enter the

following commands:

cd wkdir

sql pl us /nol og
connect / as sysdba;
@lateti ne

The dat et i ne. sql script looks as follows:

sel ect to_char(sysdate,' DD- MON- YYYY HH24: M : SS')
from dual ;

& 144.25.8.266-Session.STE - TNYTPlus

Session  Edit  Wiew Commands  Script Help

=101 x|

O 2| ||| et gt Bl =@ O = ale &

Fed Hat Linux Adwanced Server release 2.1A5%fi686 (Fensacola)
login: aoracle
Fassword:

Last login: Wed Sep 17 1@:085:11 from 141.144 134 .78
bash-2.05% cd wkdir
bash-z.85% sqlplus /nolog

SL*Plus: Release 10.1.0.1.8 - Beta on Wed Sep 17 10:35:53 2003
[Copyright (c) 1982, zZE0O3, Oracle. A1l rights reserved.

SQL+ connect S as sysdba;

[Connected.

SOl @datetime

TO_CHAR(SYSOATE, '00-

17-5EF-2003 18:36:87

SGL=

ki
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], From the same session, execute the following command:

@ew abl e

The newt abl e. sql script looks as follows:

create table newtable(b int, s varchar2(100));
begi n
for i in 1..100 | oop

insert into newable values(i, rpad('s', 100));

end | oop;
comm t;
end;
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2 144.25.8.266-Session.STE - TNY¥TPlus

Session  Edit Wiew Commands  Script Help

=101 x|

DB @ e Bl =@ O = 2 &

Last login: Wed Sep 17 108:57:15 from 141.144 . 134.78

bash-z . @85% cd wkdir
bash-2.85% sglplus /nolog

[Copyright f{c) 1982, 2003, Oracle.
SGL» connect f as sysdha
[Connected.

SOLr Adatetime

TO_CHAR(SY¥SOATE, 'DO-

17-5EP-20032 105822

SALr Anewtable

Table created.

SQL> %

SAL*Plus: Release 10.1.8.1.0 - Beta on Wed Sep 17 10:538:10 2ZO03

All rights reserved.

[PLSSAL procedure successTully completed.

w

]33 From the first session, execute the following:

@scriptl

The uscri pt 1. sql script looks as follows:

decl are

b nunber;

cursor cl is select b from new abl e;

begi n
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open cl;

| oop

fetch cl into b;

dbrs_| ock. sl eep(6);

exit when cl%ot f ound;
end | oop;

cl ose cl;

commi t;
end;

/

i 144.25.8.266-5ession.5TE - TNYTPlus =10] x|

Session  Edit Wiew Commands  Script Help

D@ @ e Bl =@ O = 2 &

bash-z.05% cd wkdir -]
bash-z.85% sqlplus /nolog

SL*Plus: Release 10.1.0.1.8 - Beta on Wed Sep 17 10:58:10 2003
[Copyright (c) 1982, zZE0O3, Oracle. A1l rights reserved.

SQL+ connect S as sysdba

[Connected.

SOl @datetime

TO_CHAR(SYSOATE, '00-

17-5EF-2003 10:58:22

SGL» GBnewtable

Table created.

[PLSSGL procedure successfully completed.

R

S0Lr Auscriptl

w L

file:///D)/my_data/obepdf/obel0gdb/manage/undoadv/undoadv.htm?2 (20 of 32)2/17/2004 3:41:52 PM




Automatically Managing Undo

4 Open another terminal window and execute the following commands:

cd wkdir

sql pl us /nol og
connect / as sysdba
@iscript 2

The uscri pt 2. sql script looks as follows:

begin
for i in 1..1000 I oop

updat e newt abl e set b=b+1, s=rpad('t', 100);

comm t;
end | oop;
end;

/
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2 144.25.8.266-Session.STE - TNY¥TPlus -0l x|

Session  Edit Wiew Commands  Script Help

DB @ e Bl =@ O = 2 &

Fed Hat Linux Advanced Serwer release Z.1AS/71686 (Fensacola) _:J
login: oracle

Fassword:

Last login: Wed Sep 17 10:58:600 from 141.144 134 .78

bash-z. 03% cd wkdir

bash-z.85% sqlplus fnolog

SUL*Plus: Release 10.1.8.1.0 - Beta on Wed Sep 17 10:59:34 2003
[Copyright (c) 1982, zE@3, Oracle. A1l rights reserved.

SGL» connect f as sysdba;

[Connected.

SOLr Buscriptz

[PLSSAL procedure successfully completed.

saL> | %

w

Switch back to the first SQL*Plus session. Soon, you get a "Snapshot too old" error. Although you are using
Automatic Undo Retention tuning, your undo tablespace is too small to accommodate the update script.
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2 144.25.8.266-Session.STE - TNY¥TPlus

Session  Edit Wiew Commands  Script Help

=101 x|

DB @ e Bl =@ O = 2 &

[Connected.
SALr Adatetime

TO CHAR(SYSODATE, '00-

I1¥-5EF-2003 10:58:22
SAL* @Bnewtable

Tahle created.

[PLSSGL procedure successfully completed.

S5HLr Buscriptl

[declare

r

ERROR at line 1:

ORA-01555: snapshot too old: rollback segment number 150 with name
"_SYSSMULSEE" too small

[ORA-GES512: at line 7 %

saL> |

w

Reviewing Undo Advisor Recommendations

To review the recommendations that the undo advisor made, perform the following:
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1 Switch back to Enterprise Manager and look at the Undo Management page. Notice that the current
"~ recommendation (61MB) is because the default analysis is for the past seven days. Since you want to analyze a

particular workload, and not what had happened before you will need to customize the time period. Select the
Customized Time Period for the Analysis Time Period and click Update Analysis .

N Dracle Lnterprise Manager - Undo Management - Micresolt Internet Explorer

S &) ]
Mo Edt Vew Pavokes Tosk  Heb [ |
ek - = - D A | Dsewe GiFwvcerss Freda P | N S - 5 A |
Bckdeoss [ ] hetpoli144.25. 8,226 T500) e ronsoeidat shss /st ance lUndoidvieory Tt anget =0, s Or ok, ComBtype=or ace_dst shars x| e |k

ORACLE . Shp Profeeces Moo Lomsd T
bEnterprise Manager Fouauase
Catebase orglus oracle com = Unda Mansgemant
Undo Management
Ul Achdsor
(i) Information
Undn Tablespace has baen changed from URMDOTESE to UTH
Configuration
Autormatic Undo Retention  Enabled Uindo Tablespace UT] ([ Change Tablespace )
Unds Betention  Aufomss Sire (ME)] D
Undo Retention Guarartes Mo AutosExtensible Yaos
Recommendations
Chonge the ime period ket besd reprasents the system activly fo ged the recommendations for undo refantion lenglh and undo Tablespace | Edin Undo Tablespace )
Bize
Analysis Tiene Peiod | EEITRESTISN) -| | Spcse fosss )
Selected Analysis Time Pesiod 940403 12:00 PM - 31703 12:00 P
Potertial Prebdems  Undo tablespace cannot support required undo retention
Racommanditions  Size undo tallespace to 61 MB
Rationdle  Inenease undao tablespace sire =0 that lang running queries will not fail o
System Activity and Tablespace Usage
The rrcommendations sre based on syslem actsly and undo tablespace usage for he selecled analysis tene penod
Lomges! Running Chesey (seconds) 408
Aoprage Undo Generation Rate (KBiminule) 990
Maximum Unda Genarabion Kate (KBvunule) 36020 _]
& Potps 114425 8. 22675500 emyconsclefdatabase st anceundafdvisory Ttanget mord A, orade comblypemorack_dakabasod [T [ arwerme

- Use the date and time you determined previously for the Period Starts field. For the Period Ends field, use the
" same value plus two hours. Once done, press the OK button.

file:///D)/my_data/obepdf/obel0gdb/manage/undoadv/undoadv.htm?2 (24 of 32)2/17/2004 3:41:52 PM



Automatically Managing Undo

3

J g ke End erprise Manager - Lindo Management - Ficnesolt Inkernet |'-.'r|k-rf|r

Fis [t Wew Feorkes Took  Help

wes - o - QD A Do Girwenns Pres ISR

Bckbeiid [ ] hitpof 144,25 8,226 T500 emronsoleqdaf sbase fnstance undeddvisony Tt angetmond, us orack, comBtype=orade,_dat aberse =] P ks
DRACLE . St Prefwences Hep Logol B
Enterprise Manager =

Database: ol us oeacle com > Unde Mansgemant = Cusbomize Time Penod

Customize Time Period

{Cancal ) @?
Period Stans [Bn7m3 W[1000AM =] Pericd Encs [Br17A03 Bizo0 P =]
 Candel J o OK J
Database | Selup | Buforences | Halp | Logout
Copyright ©1996, 203, Oracie A1 righls resensed
"EEI I rl'l! E'! L i -darl | ul'| I'!'lflllhlﬂ ! [ 2'.
|

| ] Potp 14425 8. 2265500 omyconsclefdatabaso st ance undafdvisory Tanget mord A, oradk Combtypesorack_dakabasod [T [ aemet

You want perform the recommendation and raise the size of your undo tablespace. Click Edit Undo
Tablespace .
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J D ke End erprise Manager - Lindo Management - Ficnesolt Inkernet L'-.'r-k-rf-r

Fls £t Wew FPeorkes Took Help

weak - =+ - Q3 A | Doewch GiFertes FPreda P D D - J

m]ﬂ bt 71446 25 B, 22 SE00Y e ronsobedist sbers fnstarce fundodudwirony T angetmond, us oracks. comBbypesorace_dat sherps

oRACLE

=] Pee ks
=
A . fep Profeences Holp Logoed
Enterprise Manager =
8 cagle com = Unda Mansgemant
Undo Management
Uy Achidsor
Cenfiguratien
Automatt Unds Retention  Enabled Undo Taslespace UTL | Change Tablespace )
Unadas Betention Autormasis Size (ME] 0
Undo Retention Guarantes Mo AutosExtensible Yaos
Recommendations
Chopge the tre pemod thei besd reprasenis the system acliy fo gef the recommendations for wndo refantion lengih and yedo tebdespace Edin Takilespane
Bize —lh{ }—'
Analysis Time Pesiod | Customize Tene Penod =] | Undate Anadsis )
Selected Analysis Time Pesiod 94703 10:00 AM - 91T03 12:00 PM
Fotertial Prebdems  Undo tablespace cannotl support required undo retention
Racommanditions  Size undo tablespace o 66 MB
Rationale  Inenease undo tablespace sire <o that lang running queries will not fail
System Actlvity and Tablespace Usage
The rrcommendations sre based on syslem actmly and undo tablespace usage for 1he selecied analysis tene pedod.
Lomgesl Running Chesey (seconds) 408
SAomrage Undo Generation Rate (KEfminute) 14490
Maximum Undo Genarstion Rate (KBiminule) 36020
b S Gir aph
Undn Achdsor
Database | Seup | Pmlarsnces | Help | Logout =
|E] tapihaese pTeryanh et aeh e, orate. Combiypeeor s [T [ aweemet

] 4 Click Add to add a datafile.
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_’-l s be Endevprise Manager - E dit Tabdespae; LT

Fls £t Wew FPeorkes Took Help

*eorosoft Infermet Enplorer

v - = - QD A Qoewer GiFoors Frese P | D I - H &

Bddriid |t'| it 71448 . 25 B, 22 SO0y e ronsobe et ahes {shorsge tablespacs Pavenk medit i anget mond s orsck  comBbypesoracks_datsherceBaonanmes LT | SobypesT 8 ESFACE j -f:hh ||J'Il

oRACLE

Edit Tablespace: LT

General | Sloage Theshakds

Enterprise Manager =

[atabaze orclus gracle com > Tablespaces = Edi Tablespace: UTI

Mama [LIT1
Biigfile tablespace Mo

Extent Management
'ri. -
[
Datafiles
Select Name Diraciony
& il dbf feacloforadatafoncld

Genaral | Sorege Thieskolds

Slze (ME) Used [

St Prfoences Heip Logosd =i

(‘Show SOL) | Revar ) Appsy )

Status

* Read 'Wile
& Bead

= Offfires

Oflre Mg.dulfﬁlﬂlln‘lll "'I

0,30 I (.

T B, AT .ﬂ

T L e e
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J|I-.|I||- Lk erprise Manager - Ddit Tabdespace; UT 1; fidd Datafile - Maorosoft Intermet Enploner
Fls  Edt  Wew  Pavortes Took  Help
ek~ = - Q[ A | Dsewch [SiFavories Feda P | 5 S - H &
= = S
Bckbeiid [ ] bt 144,25 8. 226: T500 em fonsolejdat shase fshorage tablespaceitargetmond., s orack:. comitype=orade:_databarseloramesLT | Sobype=TABLESPACE =] Pee s
eohap Poferences Help Logod =

ORACLE
Enterprise Manager

15 & gl e > Tablespaces = Edil Tablespace: UTH: Add Datatla
Edit Tablespace: UT1: Add Datafile
[ Cancel ) 0k

w File Mare w2 dbd
# File Directory [foracleforadatarorch!
Tablaspace UT

File Size [E5 EEE

™ Reuse Existing File

Storage
™ Automatically exterd datafile when full (BUTOEXTEMD)

Ingrenant | |HB *l

Mamenum File Size & Unimited

Cvae  [MBT]
( Cancel }\E]

Database | Seiup | Pofersnces | Help | Legout

Coprpright @1 S8, 2003, Oracie Al rights nederesd
Jehont Depcty Crbyprge Maracs) Calabase Coapsle

[T e okemen

e Click Apply .
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J D ke End evprise Manager - dit Tabdespae; LT - Plor osoft Inkermeet [ r|[||r_|rr_-r

Fls  Edt ‘Vew Favorbes  Took  Help
weack + = - Q[ A | Dsewch [aiFavories Peda P | 5 S - H &
Bckbeiid [ ] bt 144,25 8,226 T500 em fonsolejdat shase fshorage tablespaceitangetmond., s orack:. comtype=orade:_databaseloramesLT | Sobype=TABLESPACE B

ORACLE Schp Prefwerces Hep Logod =

Enterprise Manager =

Database orclusgracle com > Tablespaces = Edid Tablespace: UT
Edit Tablespace: LT

Sow 50t) (Reven X dcser)
General | Slomge Thesholds

Mama [LIT1
Biigfile tablespace Mo

Extent Management Type Status
® Locally Managed & Per 1 # Read Wile
= e dafaull bemporary 1able : uﬁmr..h.dulhlmml '-'l
e
Datafiles
Add
Eoit "Ihmmlr

Salect Mame Diractory Size (ME) Used (MB) B

&yt dbf fernclnioradatafoncld 0. 30 I (.=

O yl2 dhf Feeatlafocadal sl .00 I .00

General _' Slorsge Threskobds of
& Ptpe 14425 8. 22675500 emyoonsclef database) sior age lablespace Ttargek mord [T [ aweemet

7 Select your Database breadcrumb.
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=+ i | r ]

A mm.mmm.mwmmu

- Enterprise Manager

= Tablespaces = Edil Tablespace: UTI
Edit Tadlespace: UT1

(ShowsoL) | Rever ) App:)

General | Slusge Thresholds

walu_ﬂ
Biigile tablespace Mo
Extent Management Type Status

& Locally Managed & Pemanent * Read Wiile

& Dictionary Managed & S22 a3 delauh permanent tablespacs & Read Only
& Temporary " Oifffires

I St 5 defaull temparary 1abledpacs Oflirne Mm

& LUindo

s Select Undo Management .
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E‘ i ke Enderprise Manager (575) - Dat abaze; prclusorace, com - Forosolt Inkerpet [ qpkq'gr

Fls Kt Wew Feorkes Took Help

woak - =+ - Q[ A | Doewch GiFeortes Preda J| D S -EH R

Bk [ ] htpo 144,25 8,226 T500 em fonsolejdat shase finst ance stemaptevenk ool cadi anget morcl Ars. orade combtypemcrack_datsbaseigageiumes =] P s

oRACLE

Database: orcl.us, oracle.com
Home Pedpmance | Administration | Maintansece

Instance Storage
Pl oy i ol i v Conjeakles
Lingdo Masagament Iablespacas
wmﬁmﬂamﬂm Dafsfiles
Eolback Segmants
Bedo Lo Grouss
Suchig Loge
Temparary Tablespaca Groups
Schema
Iih.lt:“ Source Types User Types
i Backangs Aoy Types
Synonyms Esckage Sodies Lhjeci Types
Dafabpee Links Euncimers
Trapgérs
iR SUItes
Jien Clagses
Configuration Management
kel Colgcied Conficalion
Dalabosd Usaas Stalislics

Home Pedfomance | Adminlstration | Munenssce

Enterprise Manager ==

0 Pmfeences Hoip Loged

Liegged in Az 53

Security Resource Manager Scheduler
Users Besoyrcs hloebon Jobs
Ealgs Bespurce Consumer Goup Mapgings skhadules
FlghlEE Eeepyice Condiniar Rioygs Flggramj
Besource Plans Job Clagses
Windows
Window Cioyps
Warehouse
QLAp Summary Managemaent
Gl M atanalized Y
QLAF [hirseveans Mslanahized Yisw L
Idgagure Folders Bafreeh Groups
Workload
Worklgad Regesitor
S0 Tyning Sels

[T [ wkemen

o Notice that there are no problems or recommendations any longer. You may try running the uscriptl and uscript2
" again to make sure the size of your tablespace is appropriate.
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Jl'l'.l:ll' End erprise Manager - Lindo Management - Micnosolf Inkernet L'-.'r-k-rf-r
Fls Kt Wew Feworkes Took Help

bk - = - Q[ | Dsewch GiFovortes Prieda |- -2 &
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Gohn Profeences e Logod
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Wl P raile
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Undo Management

Configuration
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Lindo Taﬂemna UTt | Change Tablespaoe }
Undds Betention Automas Size (ME] 66
Undo Retlention Guarardes Mo

Auto:Extensible Mo
Recommendations
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BizE

{ Edin Undo Tablespace )
Analysis Tieme Pesiod [IEDIETATMIGTENNN =|  Uodate Anatsis )
Selected Analysis Time Period 910403 12:00 PM - 9/17.03 1200 PM

Protertial Preblerns Mo Problem Found
Recommandsiions Mo Recomemendation

System Activity and Tablespace Usage [%

The recommandations are based on system actwily and undo tablespace usage for the selecied analysis tme peniod
Lengerl Running Cusry (seconds) 408
Aowrsge Unds Generstion Rate (KBminule) E20.0
Maximym Undo Generation Rate (KEiminuie) 3602.0
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Shire Graph
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