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Part | — Is it really actual?
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Space problems

Some real cases | was invited to solve (just in last year)

« Test server in one big bank was unusable for ~ 2 weeks!
« OS findings (82% of / (root) mountpoint!):
* 7.3 GB-old backup
* 6.6 GB-log-files
e 2.57 GB —some business data dumps archive
e 7.15GB - 395 core-dump files

« DB findings to free space (% of DB size):

* 0.8 GB —unused redo-log files
* 5 GB-re-create UNDO tablespace
e 1.5 GB-re-create TEMP tablespace
e 12-13 GB - by running SHRINK operation in 10g DB
* Even more — by rebuilding indexes
» Perfstat tablespace fragmentation
e ~417 MB of unusable space

- filled with segments “free” extents < 64MB

» Regular shortage on development SPARC box — too expensive HDD to add more
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Space problems

We still have cases for manual work:
*  Small problems/tasks at least once per month

* Big problems - once per 1-2 year(s), depending on count of managed servers

Why it sounds like a problem:
* |t happens
* It happens at wrong time:

- night

- weekend

- last day before upgrade (patching, migration, reorganisation, big data load....)

* "I am not guilty!” - in most cases problem is not due DB wrong configuration
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Is it big deal to resolve?

In most cases short-term solutions can be found

Not so easy in long-term

- amount of data is rising exponentially

Kill It With Iron (KIWI) —is still most popular

KIWI costs:

Just HDD prices

-  Cost per GB is falling

-  But can be exceptions like in 2011

Disk array ( has physical limits on HDD count)
Branded hardware expert service

—  Special price in remote DC!

Sysadmins/DBA time
to make new HDD space available for DB/APP

Business downtime -
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KIWI — other factors

x{ KIWI - How much does it costs? |@®

who tracks the space usage?

Who Cares? -
who make decision when and how many new HDD/space to order?

how many space required?
i ] [ how many disks needed?
1 What? | { many small
"~ | which HDD to obtain? -/ few big

| - \_vendor
. With# ) _ | |
| . ow much time/space in advance we should start ordering process
Il'x Iron / ) o estimations
H.."x ? a When? 1 Ordering process OCHOBAHMA ANA GM3Heca
\kh o ! ‘ YpoBHW dIMH.KOHTPONA

How fast will be delivery?

Is it business growth?

Why? Fin Dept, will double ask why we need it again? .f - wrong predition last time?
y? - :

| or just bad administration

We should understand reasons and trends
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Why me?
running Processes
Servers, CPU
e | Network
\A‘Uﬂilabilit‘f -| Resource Management - | 0S: Disks
| storage l-,l'r 0S: RAM
".k DB: tablespace
i s > t i
(' DBA responsibility + )| Security.
B Configuration ‘

-Changes‘

Service |®

Events J
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Resolve or not resolve?!

Why to resolve it in some other way?
*  Minimise Total Cost of Ownership (TCO)

* Minimise DBA and management stress from unexpected events

* To have time for:

tea, coffee and sleep well :)

Other more interesting issues troubleshooting

New solutions development

Education, etc...

Private life.

How it should look like (S.M.A.R.T. goals):

* No unexpected incidents (at least not due lack of space)
* Clear on-site situation picture any time

* Predicted space usage and capacity management based on facts, not just “feelings”

* New hardware ordered in-advance!
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Preventing factors

many components involved

( | Complex space users/providers architecture -
/| External factors | ‘ | many vendors

Rapid growth of used/saved information

In many cases - easy workaround can be found - for some time
End users does not feel "pains" of space "becoming low"
Pi-factors Delete, CleanUp - is risky is it possible to delete something usefull
still no adequate undelete tools for UNIX
Out of motivation to do work "not visible" from business

Really end system owners pay for new HW, but only Tech knows the details

Roots on-site
Of 4 .'_1 Lack of information - incomplete picture - history and trends
| | who is using, what, how much
.. Problem — ,
b users/business will never ask to cleanup untill pressure

| admins will not pressure business for cleanup until space available

Manual CleanUp - is expensive

Technical / ~ clean-up may be business specific - not automated
“ management | lack of competence
problems We have some chapters in Admin guide, but...

Response Time = T{service) + T{waits) + T{idle)

Lack of methodolody / -' Something similar to Oracle Waits model

standard way of doing | and Oracle performance method Sl st e L ),

| Clear methods of improvements

Really Space Usage model is similar Space (avail) = S (usefull) + S (wasted) + S(free)

Incomplete Tools &
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Tools
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| Tools problems }
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DEA_DATA_FILES, DBA_TEMP_FILES

,-'F DBA_SEGMENTS, USER_SEGMENTS 5

Views - i DEA_EXTENTS, USER_EXTENTS
f ||f:,|L DBEA_FREE_SPACE, USER_FREE_SPACE |:§,|
f '

DB =
\ UNUSED_SPACE, .FREE_BLOCKS, .SPACE_USAGE
III" DBMS_SPACE. =/ .OBJECT_GROWTH_TREND()
|

|
',‘ see more in ?/rdbms/admin/catspace.sqgl

1
%,

Space Sniffer, TreeSize, ...

@

'
Windows - CCleaner...

[ I"-k Quotas at 05/Domain level
|
| similar for Linux with GUI

0s -}'f df, du
|| standard -.-'f find
| Linux/UNIX =/ | quota

II
| skipts = - ;
————_many other home made by every admin

Skulker - rules-based tool for files management @

L DB Console or Grid Control
Monitoring - -

| XyMon, Zabbix, ...

most - are focused on on-line situation

partial solution - do just piece of work

or too expensive
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Part I| — SC Concept
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Key principles of Space Control (SC)

Law of Space Dynamic

« Inisolated System, without external impact (like adding new HW, etc...) - disk space
does not appear, and does not disappear — it just distributed between objects.

« space provided (Server) = space allocated + free (Client)

* Thereis no "silver bullet" - we should understand how it works (how System use space)
* Holistic approach - we should control ALL elements of the system

* System approach - all element are related and impact each other

* 1st focus on elements with top usage or/and growth for period

* Do check-outs and implement solutions on regular basis

* Automate what is reasonable
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Space Architecture

* 7 level vertical model

Clients

Business (users, external systems) Network

Applications
(Application Server)

Data
(RDBMS)

Network Operating System

Hardware
(RAM,
HDD - internal or SAN/NAS storage)

Network




Space Architecture

* 7 level vertical model

Clients

| Business @
|

APP - applications -  business modules
| files - extents - blocks
.I System
' | Temp
tablespaces -/ |7
T \ bytype -/ Data - segments
i ' Ill Index
1] |IIIL LDE
— | schemas -~ segments
"._ files ®
Py
I LVvM = ———
. LV
II- DS . 'I T - N
| " FS - directories -~ files - blocks
. disks - partitions - -
. raw devices
I SAN/NAS - DiskGroup - HDD
| Storage - -
| . local HDD
| Network
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Space Architecture

* Horizontal model (at each level) Clients
] . Business
* Understand relationships between levels B1 B2 B3 | B4 | B5
and modules -

* Understand what item groups to be managed Data

* Why we need so complex model?! Network
0s
Specific for each “cell”:
) Hardware
e Business cycles Storage
e Optimisation methods Network

e Garbage collection methods

* Peoples making decisions

Every “dimension” or even “cell” may be managed in specific way
=> different rules for monitoring and maintenance
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Space Formula

* Have = Free + Used + Wasted/Missing

Used - for business or anything usefull -~ can be optimised - in most cases

nothing to do with it - in most cases until >=5%

| Free - really can be used =
: . just monitor we have it

f
| Missing - all other - unclear, unknow - often called "mistic” missing space

".._ We should draw WHOLE picture!

Wasted - anything should not be there
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Space Formula

* Space Available:

business-data

| business-index

. technical-data (header, checksumm, etc...)

| technical index

Allocated | garbage
~ Unused anymmore

:Zf temp, obsolete/expired content...

i fragmentation
| \ Unusable :

| | small tails

|| Reserved

', Reserved

| Free -/ Really unused

| Safety Zone (5%)
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Action plan

Define granularity for management
Quotas

' Define, adjust rules | Policies
|f \
-' \ Other...

' Gather statistic

— —_—

by quota
[ by other heuristic

find anomalies

Workflow

. Analyze statistic |
" . detect what can be optimized

detect what should be optimized focus on top!

f Implement=0Optimise

| Check results

| repeat
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Requirements:

gather stats

for each defined level

who is using

bytes
% of total

online

' who is growing

bytes
% of previous

delta for period

analyze stats

| detect anomalies

% of total
quotas exceeded

rules and heuristics unknown things

|'

I s .
| automated optimisation
| assistance for manual optimisation

untipical growth
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Like what?!

StatsPack/AWR

Wait Model

| System overview - Ratios

| Top Waits

Waits statistics

Other internal statistics

Copyright © 2012 CoMinder Ltd.,

Who Is Using => SQL ordered by....

elapsed

| cpu used

| gets

i

\ Advisors

{; reads
r

| executions

| shared mem used

| Heuristics - how detect non-optimal things
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* Similar for space:

" vertical - technological levels
Space Models

.' -i:_ horisontal - business modules
| Have, Used, Free
System overview - Ratios Delta for period
|"f other ratio

| Top usage
| Usage statistic

| Other internal statistics

total usage
SpaceStat
| delta for period - bytes

'. . | delta for period - percent
\ Who is using = "users" ordered by... |-
" dir - files
' number of childs

\ [ tablespace - segments

| Advisors | last used time analysis

garbage detactor

| Heuristics - how detect non-optimal things
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— Have You ever heard Oracle has SpaceStat?

- No?!
— And me too! :)

— Because Oracle does not have it!

— But, really nothing prevents us to invent it

(see more details about CoMinder SpaceStat in part V)
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System Life Cycle

Design (Re-Design)

| /\
\V |
Regular maintenance
| /\
\/ 1

Support on incidents
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Part |Il — How IT works
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* Space usage by Design - space usage efficiency defined during Design

* Testing should consider space usage too

* Production
e Pro-Active management — focus on Maintenance

e Re-Active management —focus on Support
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Space usage by Design

* Key ideas:
« | optimal space usage should be built-in business, applications, db...

e changes in live system are more expensive then on DEV phase

e concern about other requirements (performance, security...)
* Capacity Planning:
e Analytical - during design phase or when we decide about Space

* Extent and Block Space Calculation and Usage in Oracle Databases [ID 10640.1]
e SAFE method: HOW TO STOP DEFRAGMENTING AND START LIVING (see refs.)
* SAME method: Stripe And Mirror Everything — implemented in ASM (see refs.)
 Statistical - observe facts after some time of production (re-design or just for future)
e DBMS_SPACE — calculate usage and trends
» Do not forget space required for Backups!
* Backups size

» Storage de-duplication/optimisation savings hard to predict
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Space usage by Design

* Techniques:
correct naming is usefull

Modules isolation and instrumentation —/ do not mix business modules except common elements,
. which should be module "Common"
| or modules too small

tables

. Distinguish different data/object types —{-f,' TD?

! file - gzip/gunzip at OS level

- 05 | compressed at FS - like NTFS

. Consider to store compacted - |
| -:. S COMPACTED - field option

new features in 10g+

DB - OS - external storage

Content offloading — :
) . Multi-Tier Storage Architecture

' Normalisation - avoid redundancy

| Avoid fragmenation

Define, publish and control standards
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Pro-Active SC

* Key moments:

« Capacity Planning — is not only App/DB design phase
« Track Business changes and plans

* should be transparent

— company management and partners
— for everybody or at least technical staff

* understand how changes/trends impacts space requirements
e should be prepared - In Advance

« Focus on regular activities, delta and trends
* Implement regular (automated) maintenance procedures
« Take action BEFORE it is too critical!

« For regular problems - re-design can be/should be requested
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Pro-Active SC

- db size - segments

* Tools:
300 o
« Statistics collector
200 G
e On-line monitoring 100 6
e Tools to analyse statistics 0
May Jun Jul Aug
O Used segments Min: 163,81
° Scrlpts O Free segments Min: 6.26

Sep Oct MNow Dec Jan Feb Mar Apr
Max : 274,12 Last: 274,12
Max 21.99 Last: 17.90

* Statistic data visualisation (graph, pie, ...)
* Excel, Calc, analytical functions in DB, ...

« Maintenance scripts and tools

141 1ilnannoanannannnnn anns

Disk Utilization Last 48 Days

i Ll Nl iyl | O N N O O O

L

|

JUHELLU S

AL

1

1oa T
g0
= 60
=
[T
20 [TF —r T | - hl
a
Week 12 Week 13
W /=01 2.0 (cur)
W /502 87.0 (cur)
M /503 : Bl.6 [cur)
M /504 v 32,0 [cur)

Updated: 02-May-2012 15:36:11

Week 14 Week 15 Week 16 Week 17
B3.0 [(max) 1.8 (min) 81.8 [ava)
B87.0 [(max) 87.0 (min} 87.0 (avyg)
98.0 [(max) 20.4 (min) 67.4 (avg)
32.0 [(max) 24.0 (min} 27.0 (avg)
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Pro-Active SC - workflow

* Workflow:

gather statistic

check ratios - averall and each important object

| check quotas usage @

Ifi
| top usages =

| delta for period ®

unnecessary hot backup copies

garbage - temp, stage objects

.' | debug info
, Sl kil

| fragmentation

Analyze statistic -

logs

' expired content - .
; . too old facts

too big "extents" --> allocated much more then used [5

. suboptimal storage -

[ too small "extents" --> too many extents

|
| detect anomailies J
|

| untypical growth - can be business related, but we should understand and add to system profile
\ user objects in SYSTEM tablespace

| non-standard strorage - | mixed business-modules

| mixed index, table data

| Design what should be done

|

|
|". Implement=0Optimise |

Garbage Collection

.": Defragmentation

| Reorganisation

In. Check results

Compact
. Re-Design (app, db, etc)

‘[.
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Re-Active SC

* Key moments:

* Problems happens — be prepared with good scripts & tools!
« Focus on - online situation and changes since last observation
« Resolve emergency first

* business should work - this is 1st goal
* find any known way to make it working
* we can be "detective" a bit later

« For frequent problems - we should:

* implement automated maintenance procedure

* or request for re-design
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System Life Cycle

Design (Re-Design)

| /\
\V |
Regular maintenance
| /\
\/ 1

Support on incidents
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Re-Active SC

* Tools:

¢ On-line monitoring
 Statistics
« “Whois using” tools
* OS (win): SpaceSniffer, TreeSize
e OS (Unix/Linux): du + find
* DB:select ... from dba_segments
* Scripts
* to find top usage by...
* to find anomalies
* garbage collectors
» offload data/files

* backup and remove, or compress
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Re-Active SC - workflow

* Workflow:

Define the problem clearly and formulate tuning goal

| Examine changes since last observation (when was OK)

garbage collector

F Start scripts - to gather missing informantion big objects
expired/obsolete content

|
’ Analyze findings
I Implement changes

' register all details in issues tracking system

' review similar cases

| Post-Incident actions

. analyze - root causes - why it was possible

think on how to avoid it in the future
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Part |V

Hints, Links and Notes
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Requirements:

gather stats

for each defined level

who is using

bytes
% of total

online

' who is growing

bytes
% of previous

delta for period

analyze stats

| detect anomalies

% of total
quotas exceeded

rules and heuristics unknown things

|'

I s .
| automated optimisation
| assistance for manual optimisation

untipical growth
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* “Missing” space in Linux:

Uzed Availakble Us=sef Mounted on
2o /
1% /dew

2996300
4

7489460
287140

System 1
[root@abec-monikadd ~] df -k
Filesystem 1E-blocks
Jfdev/simfs 10485760
none 2837144
System 2
[root@abc-oracleld ~]5 df -k
Filesyvstem 1E-blocks
Jfdev/mapper/VolGr40LV0O0 368328448
fdewv/=adal 295561
none 4080532
Jfdev/mapper/VolGr320-s01 309604352
fdev/mapper/VolGrg-s02 10288760
Jfdev/mapper/VolGr30-s03 30930940

TUzed Available TUze:

13158184
194789

0
274390644
8432824
13741012

21303612
260822
4080932
154867708
1333288
15618704
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TE
0%

94%

g87%

47%

Mounted on
!

/boot
Jdew/shm
f=201

f=02

/=203



*  “Missing” space in Linux:

Filesystem
/dev/simfs

Filesystem
/dev/sdal

/devimapperolGra-s02
/devimapperMolGri0-s03

Q: Who is using 5%7?

/devimapperolGr40-LogVol00

/devimapperMolGri20-s01

1K-blocks Used Available

10485760 2995120 7490640

1K-blocks Used Available

36832848 13158184 21803612
295561 19479 260822

309604352 274390644 19486708

10288760 8432824 1333288
30930940 13741012 15618704

A: reserved by ext3 file system

Info: man tunefs (or tune2fs)

Use% Mounted
29% /

Use% Mounted
38% /
7% /boot
94% /s01
87% /s02
47% /503

Missing
0

Missing
1871052
15260
15727000
522648
16571224

Miss %
0.00%

Miss %
5.08%
5.16%
5.08%
5.08%
5.08%

Hint: When totally out of space, try reduce percent of disk space reserved by file system

fstune -m pct reserved
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* OS-Top usage

du -xb /u0l/ | sort -k 1lg
[rootifabc-oraclel04 temp]? du -xb /ull/ sort -k 1lg more
4096 Jullysapps cominder/work
4096 /ull/app/oracle/admin/ATEST/cdump/core 2148
4096 /ull/app/oracle/admin/ATEST/cdump/core 8818
4096 /ull/app/oracle/admin/ATEST/ cdump/core 3815
4096 Jullysappsoracle/admin/ PRODDE cdump
4096 Juldlysappsoracle/product/9.2.0.8/as=sistants/dbcays logs
309856116 Jull/appsoracle/product,/2.2.0.83/assistants
4837250056 /ull/inst.ora/rdbms/9204 64/9208
19832678664 /ull/inst.ora/rdbms/9204 64
2064689619 Juldl/sinst.ora/ rdbms
2137986576 Juldl/sinst.ora
2299827375 Jullysapp/soracle/product,/9.2.0.8
3255055872 Jull/oradata/ATEST
3255064064 Juldl/oradata
3356730237 Jull/app/soracle/product
3438307656 Jull/app/soracle
3856168124 Jullysapp
Q2o8222860 ‘a0l /
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* OS—Who is growing (also right now)

du -xb /u0l/

wait some time or do something in FS

du -xb /u0l/
compare output

| sort -k 2 > before.out

| sort -k 2 > after.out

diff before.out after.out | grep '/' | sort -k 3
< 9245879883 Juadl/f
> 8292575701 Jualdl/f
< 3820439441 Judl/app
> 3820754656 Judl/app
< 4249172 Jully/app/cominder
> 738124 Jullyapp/cominder
< 172714 Jullysapp/ cominder/ LG
> 172943 Jullyapp/s cominder/ L=
> 317074 Jullyapp/cominder,/ temp
< 4096 ull/app/cominder/temp
< 2170372282 Juldlysinst.ora
> 2216752385 Jullysinst.ora
|} 20010526 Jull/inst.ora/java.dropme |
< 2064635619 Jualdlyinst.ora/ rdbms
> 2091059696 Judlysinst.ora/ rdoms
> 26370077 Juldlysinst.ora/s rdbms,/0Patch .. dropme
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OS garbage collector

* OS garbage collector example:

TARGET=${1}

echo " Looking for large archives"

find ${TARGET} -name "*.tar" -size +102400000c -exec 1ls -1 {} \;
find ${TARGET} -name "*.gz" -size +102400000c -exec 1ls -1 {} \;
find ${TARGET} -name "*.Z" -size +102400000c -exec 1ls -1 {} \;

echo " Looking for large logs"
find ${TARGET} -name "*log" -size +102400000c -exec 1ls -1 {} \;

echo " Looking for dumps"
find ${TARGET} -name "*dmp" -exec 1ls -1 {} \;
find ${TARGET} -name "core" -exec 1ls -1 {} \;

echo " Looking for audit and lost traces"
find ${TARGET} -name "*.aud" -mtime +30 -exec 1ls -1 {} \;
find ${TARGET} -name "*.trc" -mtime +30 -exec 1ls -1 {} \;
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SpaceStat

* CoMinder SpaceStat:

« Collection of SQL, Shell scripts
» Collects DB space info (can be extended to process uploaded OS sizes info)
e Snapshots like in StatsPack
e Based on DB views: DBA_SEGMENTS, DBA_DATA_FILES, .....
« Reports current state and/or changes for period
* Usage by files, file types
e Usage by segments

* Usage by users

* Other (can easy develop new reports)

Still working on it

* Will be available for download 1°" June, 2012 at http://www.cominder.eu/
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SpaceStat

* DB -Summary

SPACESTAT report for

DE NAME DBEID CREEATED LOG MODE
DEMODE 77043597 13.05.2011 21:32:19 ARCHIVELOG
Hostname : aboc—oraclel4d.abo. com

In=ztance: DEMODE

Started: 01.02.2012 23:06:00

Server IP: 10.10.10.10

05: %86 €4/Linux 2.4.xx

Begin Snap:54 DEMODE 01-04-2012 01:01:03
End Snap:158 DEMODE 01-05-2012 01:01:03
Elapsed: 30 days

== Files Size =—=

OLD GB NEW_GB DELTA GB D PCT AVG DAY GB
285.08 299,97 14.383%9 5.22 L2968
=== By Filesz type ——
FILE TYPE OLD GE NEW GB DELTA GB D PCT
DATA FILE 277.08 2581.87 14.8%9 5.37
TEMP FILE g.00 8.00 00 00
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SpaceStat

* DB -Summary

== Segments Size ——

OLD GB NEW_ GB DELTA GB D PCT AVG DAY GB

260.48 273.07 12.59 4.83 L4220
=== By Segment type =——
SEGMENT TYFPE OLD GBE NEW GBE DELTL GB D PCT
TABLE 148.80 157.07 g8.27 D b
INDEX 100.37 103.27 2.69 2.68
TYPEZ UHDO 5.27 6.57 1.30 24 .69
LOBSEGMENT 5.72 6.05 .32 5.67
CLUSTER L0 .10 00 .06
LOBINDEX .03 .03 -.00 -.23
ROLLEBACEK 00 00 00 00
CACHE 00 00 00 00
TABLE PARTITION 00 .00 00 00
HESTED TAELE .00 .00 00 00
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SpaceStat

* DB -Segments changes

== HNew SEGMENTS existing in 157 DEMODE 01-05-2012 01:01:01 only (or size=0 in 93 DEMODE 01-04-2012

OWNER SEGMENT TYPE SEGMENT NAME TABLESPACE NAME NEW_MB
STEN TAELE JN_BAAK DETAILS JN_TBL 136.00
STEN INDEX JN_BAAK DETAILS ROW ID I JN_IND 52.00
RSJOEMAN TAELE RW_SERVER QUEUE TOOLS 26.00
STEN INDEX JN_BAAK DETAILS IDS I JN_IND 24.00
STER TART® TH BRARAET FATW ATT TH TR TRT T 0N
=== 0ld SEGMENTS exist in 93 DEMODB 01-04-2012 01:01:01 only (or size=0 in 157 DEMODE 01-05-2012
OWNER SEGMENT_TYPE SEGMENT NAME TABLESPACE NAME OLD_MB
STEN TABLE TESTFACT ERROR 2011 07_15 STEN_TBL 183.00
STEN TABLE TOGF_TRANS 20100608 BECK STEN_TBL 41.00
STEN TABLE YDELSER 20110831 STEN_TEL 13.00
STEN TABLE YDELSER 20110704 STEN TBEL 12.00
STEN TABLE TUNDE 31122010 16 STEN TEL 5.00

CHALNGED SEGMENTS

OWHER SEGMENT TYPE SEGMENT MAME TABLESPACE NAME OLD ME NEW ME DELTA ME
STEN TABLE JH BAAE GODS JH TEL 16633.00 18041.00 1408.00
STEN TABLE JN BARK LIN JI TEL 12223.00 13567.00 1344.00
STEN TABLE JN BARKE JH TEL 122585.00 13570.00 1275.00
STEN TABLE DWH FACT BARK LIN STEN AVG TBL 4165.00 4864.00 695.00
STEN INDEX PE_TESTFACT FLD TIOT EDIF BIG TBL 11136.00 11584.00 448.00
STEN TABLE DWH FACT BAAK LIN EAK STEN AVG TEL 496.00 896.00 400.00
PERFSTAT TABLE STATS$SQLTEXT PERFSTAT 432.00 815.94 23B87.94

MTTAET TRETTWET TLT TARAATF T TLT TWALT T T TLT TRITM A P Ea e T o o T T T T
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DB space details

* DB-Top 100 segments

select TOT.* from (
select B.OWNER, B. SEGMENT TYPE, B. SEGMENT NAME, B. TABLESPACE NAME ,
B.BYTES/1024/1024 MBYTES B. BYTES/S SBYTES*100 PCT
from DBA SEGMENTS B,
(select sum(bytes) SBYTES from DBA SEGMENTS) S
order by B.BYTES DESC, B.OWNER, B.SEGMENT_TYPE, B.SEGMENT_NAME
) TOT where rownum<1l01;

OWHEER SEGMENT TYFE SEGMENT NAME TABLESPACE MBYTES BCT

STEN TABLE JN TALK GOODS JN TEBL 17583 6.26
STEN TABLE T55 SEGMENTS STEN TEBL 14745 .25
STEN TABLE TAAK LIN TARK BIG TBL 13351 4.75
STEN TABLE JN TAAK JH TEL 13126 4.87
STEN TABLE JN TAAK LIN JH TEL 131195 4.87
STEN IHDEX PE._EDIFACT FLD IOT EDIF BIG TBL 11456 4.08
STEN TABLE TARK GOODS TARK BIG TEL T042 2.51
STEN TABLE BOGF TRANS BOGF BIG TEL 6912 2.46
STEN TABLE ADRESSE ADR BIG TBL o888 2.10
STEN LOBSEGMENT 5Y5 LOB0O000027537C000055% STEN SML TEL 4676 1.86

Copyright © 2012 CoMinder Ltd., http://www.cominder.eu



DB space details

* DB-Top 20 users

select TOT.* from (
select B.OWNER, sum(B.BYTES/1024/1024) MBYTES, sum(B.BYTES)/S.SBYTES*100 PCT
from DBA_SEGMENTS B,
(select sum(bytes) SBYTES from DBA SEGMENTS) S
group by B.OWNER, S.SBYTES
order by MBYTES DESC
) TOT where rownum<21l;

OWHER MBYTES BCT
S5TEN 263224.19 94.11
5Y5 6007 .65 2.15
FERFSTAT 35685.586 1.28
TAYE 8972.1%9 0.35
ANT 8900.94 0,32
CPROTO T27.69 0.26
ABW 707 .00 0.25
SYSENL 524.31 0.1%9
HEISED 357.63 0.13
GOTICH 313.1%9 0.11
ASEMAF 264.19 0.0%9
CPHNEA 121.25 0.04

0.03

SPACESTAT g86.69
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DB space details

* DB -—Tablespace info

TABLESPACE NAME FALL.OCATED USED_STZE FREE STZE RESEEVED MRXTBES MAXRESFILE MAXSEG
BEALRK BIG IND 12800.00 12741 .375 58.625 3642 .625 16384.000 1820.5938 64.000
BARK BIG TEL 31744.00 31685.000 29.000 1083.000 32768.000 I slkrisle = EQ.DDDI
TAYE IND 128.00 44.375 33.625 467 .625 512.000 467.625 1.000
TAYE TEL 528.00 926.250 1.750 T7265.750 8152 .000 T7265.750 8.000
DWH AVG IND 1345.00 1145.000 200.000 7043 .000 8123.000 7043.000 4.000
DWH BIG TBL =2889.00 27T61.000 128.000 2432 .000 8123.000 2432 .000 123.000
DWH_ SML THD 237.00 33.625 PP | s 8159.375 8153.000 8159.375 125
DWH_SMI. TBL a7.00 20.500 46.500 8142 .500 8153.000 8142 .500 125
hﬂL_AvG_IND 64 .00 33.063 30.938 2014 .938 2048 .000 2014.9538 1.000
ENL AVE TEL 128.00 120.125 T.875 1827.875 2048 .000 1827.875 8.000
FNL SML IND 112.00 104.125 7.875 1543.875 2048.000 15943.875 1.000
FNL SML TEL 272.00 267.250 4,750 1780.750 2048.000 1780.750 8.000
PERFSTAT 2120.00 3569.823 1550.373 1550.373 2120.000 1550.373 d.000
SPACESTAT a7.00 d6.750 10.250 1961 .250 2048 .000 1961.250 1.000
5¥STEM 810.00 801.625 8.375 1247.375 2049.000 1247.375 d.000
TOOLS 37.50 36.188 1.313 IEE?EL 737 32767.984 32731.797 I 1.000
UNDOTES1 10240.00 5471.250 4768 .750 4768 .750 10240.000 4770.750 g8.000
USERS 21°7.00 213.250 3.750 7978.750 3152.000 7978.750 1.000
USER DAT 7424 .00 5106.563 2317.438 3085.438 8152 .000 3085.625 3.000
USER_DATA 48.00 .188 47.813 1023.813 1024.000 1023.813 063
XDBE 48 .00 44 .°750 3.250 2003.250 2043.000 2003.250 063

FALLOCATED - sum of tablespace files size

USED — by segments = FALLOCATED — FREE_SIZE

MAXTBS — sum(maxbytes) for tablespace files

RESERVED = MAXTBS — USED = logically available while files reach it's max.size

MAXRESFILE — max (MAXBYTES of file minus used space in that file) — 1 extent should reside within 1 file!
MAXSEG — biggest segment extent in tablespace, next new extent will be at least that size!
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DB garbage collector

* DB garbage collector example:

set lines 300
set pages 1000
-- candidates for removal:
select OWNER, SEGMENT NAME, SEGMENT TYPE, BYTES/1024/1024 MB
from dba segments
where owner not in ('SY¥S',6 'SYSTEM', 'PERFSTAT', 'WMSYS',6 'OUTL')
and (segment name like 'S3%BCKS%'
or segment name like '3%BACKUP%'
or segment name like '3BACUP%'
or segment name like 'S$BAKS'
or segment name like '3TMP%'
or segment name like 'STEMP%'
or segment name like '3COPY%'
or segment name like '%200%'
or segment name like '%2010%'
or segment name like '%2011%'

)
order by OWNER, SEGMENT TYPE, SEGMENT NAME;
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Live is possible!

1 1. Resolve Emergency |

~ 2. Refill the power

|
L —

3. Get the Time |
What is working ""'*._
Where are You now - : ] o
. What is not working =
PSS e . Where do You want to go... g
pr: B 4. Re-think } : E
. C tion Plan 3 | ) _ technical errors :
= What is blocking - psycological problems 8
e a | external factors e
5. Develop changes plan ‘
6. Do It |
7. Review results ‘
| 8. Repeat I_ .......... .
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e ?/rdbms/admin/catspace.sql

* Extent and Block Space Calculation and Usage in Oracle Databases [Note ID 10640.1]
* Index Rebuild, the Need vs the Implications [Note ID 989093.1]
*  SAFE method: HOW TO STOP DEFRAGMENTING AND START LIVING

— Attachment to Note ID 10640.1

- http://www.indiana.edu/~dbateam/Documents/fragment.pdf

*  SAME method: Stripe And Mirror Everything —
http://docs.oracle.com/cd/B28359 01/server.111/b32024/vidb_storage.htm#BABHJEED

* 26 Disk Space Management of UNIX System Administration Handbook
http://www.admin.com/samples/DiskSpace.pdf

* AVOIDING A DATABASE REORGANIZATION - Understanding, detecting, and eliminating harmful database
fragmentation by Craig A. Shallahamer http://www.allenhayden.com/cgi/getdoc.pl?file=reorg.pdf

* All About Oracle Database Fragmentation by Craig A. Shallahamer
http://resources.orapub.com/product_p/dbfrag.htm_
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Filesystem Hierarchy Standard
http://www.pathname.com/fhs/pub/fhs-2.3.html

* DBMS_SPACE specification
http://docs.oracle.com/cd/B19306_01/appdev.102/b14258/d_space.htm#i1002179

*  FORECASTING DATABASE DISK SPACE REQUIREMENTS:A POOR MAN’S APPROACH by Edward L. Trettel
http://regions.cmg.org/regions/mspcmg/Presentations/Presentation03.doc

* Strategies for Solving the Datacenter Space, Power, and Cooling Crunch: Sun Server and Storage
Optimization Techniques
http://www.oracle.com/us/products/servers-storage/servers/sparc-enterprise/sun-datacenter-space-
power-wp-075961.pdf

*  System Administration Toolkit: Monitoring disk space and usage
http://www.ibm.com/developerworks/aix/library/au-satdiskmon.html

*  CentOS: Chapter 7. Implementing Disk Quotas
http://www.centos.org/docs/5/html/Deployment Guide-en-US/ch-disk-quotas.html

*  Chapter 15. Optimizing Disk Space at "UNIX Power Tools"
http://docstore.mik.ua/orelly/unix3/upt/ch15_01.htm

Forty Ways To Free Up Disk Space - http://technet.microsoft.com/en-us/library/cc750370.aspx
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Software Projects:

*  Skulker2 - http://www.linuxha.net/skulker2/

*  Xymon Monitoring - http://xymon.com/

*  Cacti - http://www.cacti.net/
*  CCleaner - http://www.piriform.com/CCLEANER
*  TreeSize - http://www.jam-software.com/freeware/

*  SpaceSniffer - http://www.uderzo.it/main_products/space_sniffer/

* SpaceStat - http://www.cominder.eu/
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CoMinder

Thanks for attention!

Andrey Chervonets

E-mail: a.chervonets@cominder.eu

LinkedIn: http://www.linkedin.com/in/andreychervonets
www: http://www.cominder.eu
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