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Abstract

Effective capacity management in the Oratd¢éabasenvironment provides a wealth of
benefits Propermonitoring and accurate forecasting of database grbelffsensuie that
you have sufficient resources wgour environment changesich as when new
applications go liver during seasonaurges in businessThiscanreduce the risk of
performance degradation and downticagised by not having enough disk space readily
availablé® problemsthat would otherwise hurt user and IT staff productivity. Amd
enabling the most effectivese of resourcesapacity planning can reduce costsu may
be ableio delayor evenavoidthe purchase of new hardware.

Many tools on the market help DBAs keep individual databasdsmjpes but effective
monitoring and capacity planning requires an enterpvise perspectiveDBAs need to
quickly determine which databases have emerging issues that need immediate attention;
they need to keep tabs on the growth of their databases dingliyi and collectively; and

they need to accurately forecast change and growth.

Quest Software offe@comprehensive solution for monitoring and planrstarage
capacity across multiple Oracle databaSgmce Manager with LiveReorg aitsl

Capacity Manager featur&his technical brief explains how Capacity Manager can help
your enterpriseffectivelymonitor and plarfior spacecapacityneeds.
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Introduction

The Need for  Storage Capacity Management

A variety of toos on the market can hefpracleDBAs maragespace us oneachof their
databasemdividuallyd reorganizing to reclaim wasteadded or unusedspace
partitioning objectscreating tablespacgand so on

But todayds Oracle DBA is challeniged with
sometimes hundreds of them, in multiple locatidrserefore, a much as they need to

keep eaclindividual database in shape, DBAs also need to maintain a broader

perspective acresall ther databases. They need to be ablelémtify which databases

require their attention firspredict and prevent problems like eaftspace conditions

identify spacethatis not being used so it can be reallocated determine the rate at

which storage is being consumed. Without a clear picture of their overall data storage,
there is no way for DBASs to identify whether they are getting a worthwhile return on

their storage investment atmaccuratelylan for growth.

In short, DBAs need a comghensive solution that provides both toolsrf@magng
individual databases and tools for capacity manageaseass all their databas€3uest
Software delivers that comprehensive, integrated solutionSpéte Manager with
LiveReorg andts CapacityManager éature

Quest Space Manager  with LiveReorg and its Capacity
Manager Feature

Capacity Manages a graphic, infanationrich solution for monitoring and planning
storagecapacity across multiple Oracle databaS=gpacity Manager alerts you to

emerging issues across the enterprise, such as tablespaces that are low on free space, and
visualizeshow space is currentlgllocated Moreover, you caaccuratelyforecastuture

space needs based on historic growth rated you can even supplement Capacity
Manager 6s historical data with business i
growth scenarios.

As you idently storage issues with Capacity Manager, you can resolve them with Space
ManagerWith Space Manager, you can reorganize and restructure large, volatile
databases with minimal application downtime. You can reclaim wesdeleéd or unused
spaceresize ofects for optimal space usgartition objectsrepair chained rowsreate
tablespacesand add or resize datafiledsnd you can launch Space Managecontext
directly from Capacity Manager when you identify a problem.

About This Document

This tecical briefshows how you can us€apacity Manager to monitgpace usage
acrosanultiple Oracledatabases, predict their growtnd accurately plan for the future.
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Storage Capacity Manag ement: An
Introduction

The Benefits of Storage Capaci ty Management

The gal of storagecapacitymanagemeris to provideaccurate forecastboutfuture
resource requirement§ood capacity management offers the following benefits:

¢ Reduced riski Capacity management enables you to ensure that you have
sufficient resourcesas your environment changesor instance, whenew
applicatiors golive or whenapplication demandhanges.

¢ Increased efficiencyi Accurate forecasting can help you prevent performance
problems thatvould otherwise impact both users and IT staff.

e Cost effectivenes$ Effective planning can help yalefer expensive hardware
upgradesYou can alsanake more informedtorage purchases based on usage.
For example, you can mowdjects that are not critical that arerarely used to
cheaper storage options.

What Questions Does Capacity Manager Answer?

Capacity Manageprovideseasyto-readcharts and tablakathelpyou understand both
the current status of your databasescluding issues that require immediate atterdion
and theirpredicted growthCapacity Manager answers all of the following questions:

Immediate Issues

e What storage issues need immediate attention?
e Which tablespaces will run out of space in the near future and when will this
happen?

Current Status

e How much space isurrently allocated and how much is free in databases,
tablespaces, and datafiles?

e How is space allocated by segment type?

e What is the physical size of my databases, tablespaces, and datafiles?

e Which are the largest databases, tablespaces, and datafiles?

e Which tablespacehave an excessive allocation of free space?

Projected Growth

e Which are the fastest growing databases, tablespaces, and datafiles?

o How fast arall my databases, tablespaces, and datafiles growing?

e How much space will | need in the futusased on current growth trends?

e Are planned resource purchases adequate for the space needs forecasted?

Capacity Managesinswers these questions not just for one database at a time, but across
groups of monitored databasecluding groups based on your critesach as
criticality, application typeor sharedtorage
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Assessing the Current Status of Your
Databases

Capacity Managegnables you to easilynderstandhe big picture of database health

acress a group of databasd@® make management easier, you assign each of your
databases to a Capacity Managggository A repository can include all databases in

your system or a subset of databases that share storage and that should be monitored as a
growp. Capacity Manager provides a variety of information aggregated for all the

databases in a repository, so yoous on anyet of databasex interest to you

Identifying Immediate Issues

First, youwill want toseeall emerging isues in all databasés which you are
responsibleCapacity Manager aggregates this information on one screen and highlights
issues, such aablespaces that are about to run out of space and tablespaces that are low
on free spaceas definedy thethresholds you se¥ou can glect an item to view more
information about it at the bottom of the screen, or double click a row to drill down to
even more detail

Figurel showsthe status ofhedatatases in one repositoat a glanceThe fourthat
need immediate attenti@re highlighted with @edfi c r i t | ,@reddéeveralbtiestimat
need attentiofess urgenthare markedwithg el | ow Awarningo i con.

=il Capacity Manager for Oracle |E@ E]El@‘

File ‘izards Tools ‘Wiew Help

I IR

= il Orade
= ) Repository: SDU3106.Q) @] Repository: SDU3X10A.QUEST.COM

] SDIRK-IRVZO0S23
] SDUZ920A-rvspounl

] SDUSK10A-rvspounz Skakus < Status Owerview Trend Jobs
@ Status: Critical o |A v ?
Legend: @ Advice _D Warning 0 Critical
Database Item Status Description ~

a SDUZ9204A-irwspeull LWwTS Advice Tablespace has excessive free space. Current size: 31 MB, free space: 97.78 %

@ SDUZOZ04-irvspoul]l SAMPLE_OBIECTSS Advice Tablespace has excessive free space, Current size: 10.01 ME, free space: 69,95 %

a3 wspoull SAMPLE_OBJECTS1 Critical £ 1 &0

;) SDUZOZ04-irvspoull SYSTEM Wiarning Tablespace will auto-extend on &f19/2008, Current size: 740 ME, free space: 0.74 %

@ SDUZE20A-irvspeull PARTWIZ Critical Tablespace will run out of space on 8§28/2008, Current size: 10 ME, free space: 8.7,

_!) SDUZ9204A-irvspeull QDM Warning Tablespace will auto-extend on 12/6/2008, Current size: 20 MB, free space: 53,13 %

;) SDUZ9204A-irwspeull Datafile Collection Job Warning Diatafile collection job inactive

_!) SDUZ0204-irwspeull QUEST_SPC_DEMO_TS_02 Warning Tablespace will run out of space on 11/27/2008, Current size: 12 MB, Free space: 51...

G SDUZ9Z04-irvspoull SAMPLE_OBIECTS4 Critical Tablespace will run out of space on 8/24)200&. Current size: 300 MB, free space: 5....

_!) SDUZOZ04-irvspoul]l ¥DB tiarning Tablespace will auto-extend on &{19/2008, Current size: 38.13 ME, free space: 0.4...

@ SDUZE20A-irvspeull SAMPLE_OBJECTSZ Critical Tablespace will run out of space on 9J26/2008, Current size: 300 MB, free space: 28...

Description 2

\é) Tablespace Failure Prediction - Critical
]
The tablespace SAMPLE_OBIECTS! in database SDU29204-irvspcul ] will run out of space on 10/26/2008, which is less than or equal ko the
critical threshold of 5 days. Current size is 500 ME, current free space is 41,77 %.
Last snapshot date: 8/18/2008 9:54:44 PM
< >
Uger: ChO_OUNER. 11245

Figure 1: Identifying emerging issuesat a glance

SOFTWARE'



Assessing Current Status

Next, you can quicklyassess theurrent space allocation acradkthe databasess well
as the individual space allocation tbe largest databases

Viewing Database Space : Allocated and Free

The pie charin Figure2 shows thajust over half of all spaca our repositoryis

currently allocatedwhich is reassurinddut the bar chartn the rightshows that V&-
alvlabullis by far the largest database and that, unlike the smaller databases, most of its
space is already allocat®domething to keep an eye.on

wil Quest Capacity Manager, for Oracle 1.0 E |;”Elrg‘
File ‘Wizards Tools View Help
bhEIDHRIGR?
1= i Cracle

=) Repository: Ooz0vE4n, IRYC QJ Repository: 0920V64A. IRVOASUOS

[ A102A864F-irvgasu0?
[ ALEZRAC-iFvspm0L

AYZ0ABAF-irabulz Owerview @ Status Duerview Trend Jobs

a

(] avz0864F-irvgasuf

(] Asznag4F-inmasuzt fagregate Allocation 5512l 2] 3| | 5 Largest Databases FIENE =]
[ 0102ve4a-alvspel1l Dt ot
[] 0920v64A-irvgasu0s dil = Data al 7 bata

[ vIs-ahlabuit
[] WOZ0AG4F-irvgasue 3

VIS-shvisbull
ASIOAS4F-ivaas
ASI0ARSF-inviab
AS20ABAF -irvgasuf

OE20VE4A-irvgasuls:

Size in GB
B Allocated 66.31 GB
BN Free 57.89GB BN Allocated WE Free
(i) Databases, Total Count: 9 2
Database Name Oracle Version Allocated (GB) | Free (GB) Total {GE) Last Snapshat [
4A-i 2.91 8.02 | 1/4/2007 1
WIZ0AE4F-irvgasue 9.2.0,7.0 1.25 5.69 6,93 | 1j28/2007 2:05:51 AM
A9IZ0AB4F-irygasUl 9.2.0.7.0 2,37 6.54 8.91 | 1j28/2007 2:10:40 AM
WIS-alvlabull 9.2.0.6.0 45,93 14.68 60,61 | 1j28/2007 2:06:13 AM
A9Z0AB4F-irylabunz 9.2.0.7.0 2.95 642 9,38 | 1j28/2007 2:05:33 AM L
A10ZAE4F-irvgasud? 10.z.0.z2.0 L.10 462 5.72 | 1j30/2007 5:19:19 AM
i 3 ASZ0AE4F-irvgasuZl 9.2.0.7.0 2.83 7.6z 10.44 | 1/28/2007 2:05:43 AM vy
LUser: GO 1.0.0.22

Figure 2: Database space allocated

Capacity Mangercan also visualize relative space allocation by segmentsgpgou
can determine how space is allocated to tables, indexes, and other items. For example, the
chart might reveal that more space is allocated to indexes than to tables.

Viewing Tablespac e Space : Allocated and Free

You can view similar information fahetablespacem any individual databaseFor
instance, th@ie chart below shows that about 20% of tablespace space overal| lsutree
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thebar charindicates thatwo of thelargest tablespacesenearly out of free space and
thereforemayrequireattentionsoon

) Capacity Manager, for, Oracle

File ‘Wizards Tools Wiew Help

bhd BHE R ?

=] qji Oracle
= ﬁ Repository: S0U29204, QUEST.
=3} Development
D BRYCE-IRZZ00154
4§ japanese ULFE on linux
={J Production
jacgues database
L RAT L-rvspellf. quest. o)
[ SDUAX1DA-rvsprunz
= Test
[:I BRYCE-IRZ200184
4§ japanese suc on linux
D SDIRKIPM-IRVZ00523

¢

|

D SDIRKIPN-IRV200523

Information

Refreshed: 11/6/2008 2:56:03 PM

Space Allocation

HEEO

5 Largest Tablespaces

HEED

3] Reepository IB Current gl “hart [ Data

I Allocated 2.00 GB
Hl Free D.53GB

Lamt Snapshor: 10/26(2008 1:01:00 &M

53] Repositary IB Current

gl “hert [ Data

0 ™ w o o0
Size in MB

W Allocated W Free |

Last Snapshat: 10/26/2008 1:00:53 AM

(1) Status: Warning W [a b

Leqgend: G Advice kD Warning G Critical

Item Status Description
‘Warning
Surnrmary
Server Name IRYZ00523 Total Size
Oracle ¥ersion 9.2.0.5.0 Number of Tablespaces

Default Block Size

2.53GE
14
2KB

i | |0 [

User: QUEST |

<

11248 5
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Figure 3: Tablespa® spaceallocated graph format




You canchoose toziew this information indata format instead of graighlly, as shown
below:

) Capacity Manager, for, Oracle |E@ E”E”z‘
File ‘Wizards Tools Wiew Help

DI MEO % ?

= il Orade -

=&)Y Repository: SDU23204, QUEST. [_] SDIRKIPN-IRV200523
=3} Development

[J ERYVCE-IR2200184

4§ japanese utFa on linux Overview - Chverview Trend Tablespaces Jabs
={J Production
[7 jacques database Space llocation S22 (20 || | 5 Largest Tablespaces s (&l =1 1O
4§ RACL-irvspclO6.quest. o) . .
[ SDUSR10A-rvspeunz it B Current dlif chart 1 I Current gl Chart [
= Test Allocated {58) Free (GE) Tokal {GB) Object Mame Used {MB) Free (ME) Tatal (ME)
(] ervcetRzzoniss 2,00 0,53 2,53 DATAZ 276,38 23,63 300,00
A japanese euc on linux INDE®3 290.71 9.29 300.00
[] SDIRKIPM-IRVZ00523 DATAL 250.00 50.00 300.00
DATAZ 239.19 160.81 400,00
INDERE 452.01 147.99 600,00
(1) Status: Warning e ~ 2?
Leqgend: \'3 Advice D Warning @ Critical
Item Status Description
Warning Tablespace has 16,67 space, CUrrent size: 300 MB b
SurnMmary 2
Server Name IRYZ00523 Total Size 2,53 GE )
Oracle ¥ersion 9.2.0.5.0 Number of Tablespaces 14 =
Default Block Size 2KB
& 2 ¥
Lser: QUEST 11245

Figure 4. Tablespace space allocated, data format

Launching Space Manager to Remedy Issues

When yau identify a problem, you can launch Space Manager in context directly from
any Capacity Manager screen to get further informatgromdividual segmentasnd
perform corrective action, such gfsace reclamation, reorganizationyrestructuring
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Projecting  Growth

Understanding your current situation is, of course, absolutely necessary. But capacity
management requires identifying trends so you canfptathe future and avoid issues.
Capacity Manager provides a variety of tools to help.

Understanding Curr ent Trends

Capacity Manager charts the size of your databases over time and identifies the fastest
growing database3he Aggregate Growth chart below shows that our repository has
grown slowly over the past yedroweverts growthcan beexpectedo accelerateover

the coming monthsChe bar chart to the right shows that the largest datajaaseg is

also the fastegirowingdatabase

- Capacity Manager, for, Oracle |E@ E”E”z‘
File ‘izards Tools ‘iew Help

DI IME % ?

B il Orade
= ) Repository: SDU2920A. QUEST. | @J Repository: SDUZ2920A.QUEST.COM

= ]] Development
[J BRYCE-IRZZ0018¢

4§ fapanese UtFS on linux Trend - Hatus Ouwerview Trend Jobs
=31 Production
[7 jacques database Aggregate Growth %2 2] (2] O | 5 Fastest Growing Datshases A [El =] 1O
4§ RACL-irvspcl0é.quest.ol
[ SDUE¥DA-rvspennz i B Data i & Data
=j) Test

[ BRYCE-IR2200184 " -

4§ japanese euc on linusx

(0 soesen-tryzops2e = e TR —
= 0
5 # = sbuzo s _
1) e i
w i

SDIRKIF.. 0. -3
fgg@p)q’g%%@hé;g%v’ o 2 4 & B W0 12 14
%%%%%A,%f%ﬁ%% Size in GB

N Size on 8/10/2008

‘ [ Alioczes DAII::;\.a:.F-.:ra:;s\ = Resize Limit ‘ B Grovith as of 11/2/2008

(i) Databases, Total Count: 7 2
Database Mame Allocated (GB) | Free (GB) Tatal {GB) Growth (MB/d... | Last Snapshat
RAC1 -irvspclls, quest,com 7.95
jacques database 13.87 332 17.18 7.97 10f26[2008 1:02:57...
SDIRKIPN-IRYZ00523 z.00 0.53 2.53 0,55  10/26/2008 1:01:00...
japanese ukfF3 on linusx 0,85 0,59 1.44 0,00 | 1f27/2007 11:39:47,.,
BRYCE-IRZ200184 21.79 3.92 25.71 1,51 11/2[2008 1:00:39 AM
SDU3E10A-irvspcul2 8.87 16.53 25.40 -20,33 | 11/2/2008 1:01:49 AM

& 2

Lser: QUEST 11245

Figure 5: Repository growth over time and fastest growing databases

You canalsoview similar information about the fastest growing tablespaces.
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Forecasting G rowth

The next step in capacity management is to predict resource needs for therfuturan
chooseeither of twoforecasting methasd

e Linearregressiond Future growths estimated using a linear equation:
projected growth is plotted with a straightdifrom the last snapshot date to the
forecast date. This is the default method.

e Fuzzy logicd Future growths estimated based on historic patteffisat is,
projected growth is approximated to show how it might evolve out of the most
common historic tneds. Fuzzy logic produces more meaningful results when
more historic data is available. Results may be less meaningful when only a few
snapshots have been accumulated in the repository.

You can specify whether all data shoblelused in creatintpe forecast,or whether only
recent data (such as the last 30 or 90 days) should be used.

You can also specify the forecast period. By default, Capacity Manager makes the
forecast time period half as long as the sampling time period, but you can pick another
time period. Or you can forecast the date a container will run out of space, reach a certain
growth percentage, or attain a certain size.
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Forecasting Space Usage

The forecasbelow predictghat database HRID will run out of free spacel1/26/2008,

based on recemrowth trendg1.20 MB/day) The bar graph to the right helps explain

why: the fastest growing files have beexperiencing rapid growtlstorage requirements

are automatically calculatedo y ou d o n 6t maneakcdiculation per f or m

w1 Capacity Manager for Oracle

File ‘izards Tools Wiew Help

bhd hE R ?

FE - BX

= 4l oracle
= Q] Repository: SDUZ=104, QUE!
[} SDIRK-IRYZO0525
[ sDUZ920A-irvspeunl
=[] SDUaRIDA-rspeun2
) ElG
=) BIGFILE_TABLESPAC
) BIGGER
) EIGGEST
| EWMD
| EWM
| GMAD
| M
| HRID
| HRIH
_:] KIS5_(F _DEATH
5 LwTs
=) PARTWIZ
) QUEST_5PC_DEMO_
) QUEST_5PC_DEMO_
) s¥sALX
5 SYSTEM
il TEMP
] TEST_OBJECTS 4

[y TEST_OBIECTS G
) THE_GLD_DARK_HO

| HRID

Trend

Tablespace Grawth

Size in MB
o

Owerview

Trend

EER
i

T, % T,

‘ [ Alioczted [N Allocated Forecast === Resize Limit ‘

(1) Status: Warning

Skatus

Datafiles

O

S Fastest Grawing Files

] Data

Size in MB

I Size on 2/14/72008
[ Growth as of 11/6/2008

[

Legend: a Advice '\D ‘wiarning 0 Critical

Description

22 = O
] Data

[Refresh ||

-~
_:'] TOOLS urrent !
L) DTS
) UNDOTEST Summary 7]
L[] USERS ¥
Y ¥MLSPACEL Current Size 256.00 MB Autoextend Date 11/26/2008 =
) EMLSPRCER Growth Rate 1.20 MB/day Used Size on Autoextend Date 256,00 MB
Growth Chart Forecast Date 12/16f2008 Forecast Confidence 96,70 % —
< | % ||| Used Size on Forecast Date 260,95 MB b
User: Chit_CUINER: 11245
Figure 6: Forecastof database growthin graph form
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You can view the same informationdata form

Figure 7: Forecast ofdatabase growth in data form
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