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About speaker

Andrey Chervonets (Андрей Червонец) 

• founded company: SIA CoMinder (Latvia) in 2011.

• Experience: 15+ years’ experience of supporting systems 
based on Oracle products and technologies 
(and all around).

• Certified: 

• Oracle Database OCP/OCE

• Oracle AS/WebLogic OCP

• IBM DB2, Guardium

• Contacts: 

• e-mail: a.chervonets@cominder.eu 

• LinkedIn: http://www.linkedin.com/in/andreychervonets 

Copyright © 2017, SIA CoMinder, http://www.cominder.eu

mailto:a.chervonets@cominder.eu
http://www.linkedin.com/in/andreychervonets


  

About CoMinder

• Has been founded in 2011:

• to provide better DBA expert services

• for customers interested in improvements

• Registered partner of:

• Oracle, Red Hat, Microsoft, XMind

• Main focus areas:

• Database/Middleware administration: 
consulting, project works, 24*7*365 SLA based outsourcing

• Operating system administration (Linux, Windows) + (AIX, Solaris, HP-UX)

• Data processing automation

• Support tools development

• Specific task upon customers request
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Agenda

• Why should/may I need to keep DB size smaller?!

• Space Control concept

• Ideas / Technologies for used space size reduction

• Applied technologies (during a System life cycle)

• How to stay alive... and make life better

• 12+N ways  to “lose weight”

• TOOLS

• Summary

• Q + A
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Disclaimer

• Will NOT discuss:

• Exact command syntax, specifications

• Does it work in …. version ….

• Use at Your own risk!

• Do NOT believe me!

• Try to understand first how does it really work

• Test in your specific project / environment(s)

• Everything may change in new version

• Invent, design better (and share to community)

Any feedback is welcome!
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  DBA darbu organizēšana
Do we really need 

to keep DB smaller

?
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Who cares?

Why me?
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Survey summary

• What IT-experts think about this?!
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Survey summary

• What IT-experts think about this?!
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Big deal?

Is it big deal to resolve?

● In most cases short-term solutions can be found

● Kill It With Iron (KIWI) – is still most popular
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Big deal?!

Is it big deal to resolve?

● Not so easy in long-term 

– amount of data is rising Exp

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 – lost revenue + penalties.

– Does Your company know the real cost of 1 hour of Downtime?  10 hours?
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Cost of Space - 1

• What should be counted to know the cost to leave a database “a bit larger”:

• Hardware:

› just HDD prices – per GB

› New Storage array or extension

• Service:

› Expert time to add more space (physical or virtual)

› Ordering expences (someone should spend time for this)

• Downtime – may be required for:

› Add physical/logical device

› Extend LVM/partition/file-system
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Cost of Space - 2

• What should be counted to know the cost to leave a database “a bit larger”:

• How much GB needed more X number of Copies of data:

› Master, Stand-By, Accept-Test, EDU, Test, DEV

› Backup (master, stand-by, off-site copy)

• More RAM:

› Larger DB may require larger Buffer Cache

• More Networking:

› More I/O + longer network load for backups, server-storage 

• Performance degradation

› Slower I/O during disks rebalancing

› More I/O due to semi-empty blocks reads
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Make the right choice….
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  DBA darbu organizēšanaSpace Control Concept
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Key principles of Space Control (SC)

The Law of Space Dynamic:

In isolated 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)

• There is 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 elements are related and impact each other on many layers

• 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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Who cares?

Why me?  Once more - “You are the One”! Responsible for the Results!
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System Life Cycle

Design (Re-Design)
   ||          /\
    \/          ||

Regular maintenance
     ||          /\
      \/          ||

Support on incidents
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  DBA darbu organizēšanaUsed space reduction
Technologies 
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  DBA darbu organizēšanaUsed space reduction
Technologies 

      How to make DB smaller - techniques
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  DBA darbu organizēšana
Apply techniques

to every
System 

Life Cycle phase:

- design and development
- testing

- maintenance
- support
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Design phase impact – like a car

• Car design impact

• Engine power, max speed

• Gas consumption

• Special maintenance required

• Driver, passengers comfort

• Database design impact:

• Planned performance, data volumes to process

• Response time

• I/O volume, minimal I/O rate required

• Special maintenance required

• OLTP/DWH → response time

• Space required for data, undo, temp, RAM….
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Maintenance phase impact – like a car

• Car good/bad maintenance impact:

• Safety

• Gas consumption

• Real speed

• Unexpected troubles

• Database good/bad maintenance impact:

• Resources consumption

• Real response time

• DRP

• Response time

• Space required

• Unexpected troubles
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Support phase impact – like a car

• Having good Car service impact:

• Fast problems diagnostics

• Fast parts replacement

• How long fast “fix” will work until next incident

• Replacement car service for time of “recovery”

• Having good DB/OS Support tools impact:

• Time for problems diagnostics

• Downtime time

• How often issues will repeat again

• “Temperature” of Service Desk phone
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Cost of Space Reduction

• What should be counted to know the cost of keeping a database smaller:

• Service:

› Expert time to design, support special maintenance tasks

› Expert time to execute/control execution

• Hardware:

› Temporary space that may be required

› Specific equipment

• Performance:

› More CPU, I/O for time of spec. maintenance tasks

› Tables, indexes locking 
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To reduce or not to reduce…?!
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Why this is still an issue?!

• Too seldom incidents

• This really keeps admins unprepared

• This cause  significant impact on business 

• Until incident fixed, then forgotten until next time (up to 3-5 times)

because:

It is always possible to free or find more space in the system! 
(in most cases)

• Too complex (many components, many layers to manage)
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Space Architecture

• 7 level vertical model
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  DBA darbu organizēšana

How to stay alive... 

and 

make life better
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   Live is possible (after 50+ too)!
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Pro-Active SC - workflow

• Workflow:
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Re-Active SC - workflow

• Workflow:
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  DBA darbu organizēšana12 + N ways  
to “lose weight”
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  DBA darbu organizēšanaUsed space reduction
Technologies 

      How to make DB smaller - techniques
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What can be done – database:

Prevent problems:

• set proper DEFAULT TABLESPACE for users (not default=SYSTEM!!!)

• set quotas for users

• set maxsize limits for datafiles

• track space usage, growth

• adjust retention policy for audit data, keep AUDIT data of of SYSTEM tablespace

• reasonable audit (not ALL – 11g default audit can burst SYSTEM tablespace!)

• avoid 1-side balanced indexes

0 bytes technology:

• garbage collection (dba_segments where segment_name like '%TMP%' or..)

• drop unused indexes (enable index usage monitoring)

• purge or offload obsolete data (debug, audit, temp, transition, etc.)
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What can be done – database:

Defragment, re-create:

• shrink segments (10g+)

• coalesce + deallocate unused (8i+)

• rebuild indexes, IOT online/offline (with pctfree=1 or even pctfree=0)

• defragment tablespace (move/rebuild to stage tbs, back to original/rename)

• defragment tablespace (exp/imp if have LONG fields)

• re-create/move segments in tablespace with optimal UNIFORM size extents 
(for example: 4K is OK for StatsPack)

• re-create/move segments to tablespace with compression (! have limits)

• re-create TEMP tablespace

• re-create UNDO tablespace

• re-create REDO logs with smaller size

Copyright © 2017, SIA CoMinder, http://www.cominder.eu



  

What can be done – database:

Offload data (prepare to reload):

• export (+ compress dump file + named pipes if required) + delete

• external files feature

• exchange (swap) partitions  (partition tablespace files with empty partition)

• database on other server (access over database link)

Other:

• move files to less expensive storage

• find space on other file system partitions

• keep in order all file system partitions (may be used space during emergency)

• compress backups (if possible on the fly – build in or via named pipes for exp)
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What can be done – OS:

Just some hints:

• daily purge/compress/offload obsolete data (audit, trace, log-files, temp, etc.)

• check time to time for “lost” stuff by staff (*.gz, *.tar, rpm-s, etc)

• monitor disk space usage (space, inodes) by mountpoint (most monitoring tools 
can do this)

• track space usage by directory/file 

• remove 5% root reservation for data mountpoints (tune2fs)

• clean /mail/spool/username

• user quotas may be employed at OS level too

• compare database data  directories size with dba_data|temp_files
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Hints

• “Missing” space in Linux:

System 1

System 2
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Hints

• “Missing” space in Linux (2 different servers):

Q: Who is using 5%?

A: reserved by ext3/ext4 file system

Info: man tunefs (or tune2fs)

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

                     tune2fs -m pct_reserved /device-path
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Hints

• OS – Top usage

du -xb /u01/ | sort -k 1g
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Hints

• OS – Who is growing  (also right now)

    du -xb /u01/ | sort -k 2 > before.out
… wait some time or do something in FS ...
    du -xb /u01/ | sort -k 2 > after.out
… compare output ...
  diff before.out after.out | grep '/' | sort -k 3 
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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 ls -l {} \;  
find ${TARGET} -name "*.gz" -size +102400000c -exec ls -l {} \;
find ${TARGET} -name "*.Z" -size +102400000c -exec ls -l {} \;

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

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

echo " Looking for audit and lost traces"
find ${TARGET} -name "*.aud" -mtime +30 -exec ls -l {} \;
find ${TARGET} -name "*.trc" -mtime +30 -exec ls -l {} \;
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  DBA darbu organizēšanaTOOLS 
for space 

management

      

Copyright © 2017, SIA CoMinder, http://www.cominder.eu



  

Tools for Design

• Know what your data is – document any changes to Data Model / Segments

• Estimate number of rows, bytes for tables for 1-3-5 years

• Extent and Block Space Calculation and Usage in Oracle Databases [Note ID 
10640.1]

• DBMS_SPACE specification – in Oracle documentation

• Compare several options for Master data, Backup, Stand-by, TEST, etc.

• Compare several options for storage hardware

• Index Rebuild, the Need vs the Implications [Note ID 989093.1]

• FORECASTING DATABASE DISK SPACE REQUIREMENTS: A POOR MAN’S 
APPROACH by Edward L. Trettel 
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Tools for Maintenance / Support – expectations

• Requirements:
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Re-Active SC

• Tools:

• On-line monitoring

• Statistics 

• “Who is using”  tools

● OS (win): SpaceSniffer, TreeSize
● 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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Tools - available
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Tools - available
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Tools for Support (fire-fighting)

NCurses Disk Usage – NCDU (for OS)

• Collects file-system directories/files size information

• Show this as tree

• Can export/import collected data in JSON format
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Tools for Support (fire-fighting)
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Tools needed for Maint./Support/Re-Design

• Requirements:
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Tools needed for Maint./Support/Re-Design

• Like what?!
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Tools needed for Maint./Support/Re-Design

• We need similar for pro-active space management:
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Tools

– Have You ever heard Oracle (IBM, Microsoft, ...) has SpaceStat?

– No?!

– And me too!   :)

– Because Oracle (IBM, Microsoft, ...) does not have it yet!
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Tools

– But, really nothing prevents us to invent it!

And it was developed by CoMinder SpaceStat: 

– in 2011 for our projects use first;

– published 01 of June, 2012 for free use;

– still live development – new version planned in June, 2017
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  DBA darbu organizēšanaCoMinder SpaceStat
as it used to be

(and can be developed by any Oracle DBA)
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SpaceStat

• CoMinder SpaceStat:

• Application based on SQL, Shell scripts and some objects created in target DB

• Collects DB space info (can be extended to process uploaded OS sizes info)

• Snapshots like in StatsPack

• Based on DB views: DBA_SEGMENTS, DBA_DATA_FILES, …..

• Reports current state and/or changes for period

● Usage by files, file types
● Usage by segments
● Usage by users
● Other (can easy develop new reports)

● It is free
● Available for download since 1st June, 2012 at http://www.cominder.eu/ 
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SpaceStat

• DB – Summary

Copyright © 2012-2017 CoMinder Ltd., http://www.cominder.eu

http://www.cominder.eu/


  

SpaceStat

• DB – Summary
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SpaceStat

• DB – Segments changes
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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<101;
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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<21;  
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DB space details

• DB – Tablespace info

  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 ('SYS','SYSTEM','PERFSTAT','WMSYS','OUTL') 
and (segment_name like '%BCK%' 
   or segment_name like '%BACKUP%' 
   or segment_name like '%BACUP%' 
   or segment_name like '%BAK%'
   or segment_name like '%TMP%'
   or segment_name like '%TEMP%'
   or segment_name like '%COPY%'
   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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  DBA darbu organizēšanaCoMinder SpaceStat
now

(ver. 0.56)
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  DBA darbu organizēšanaCoMinder SpaceStat
roadmap
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  DBA darbu organizēšanahttp://spacestat.lv/
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What else can be done?!

• Ask Your system administrators, developers for help, hints and ideas

• Review references at this file end

• Contact me by e-mail: a.chervonets@cominder.eu  :

• we have large experience with space management, 
that can not fit into just one presentation :)

• explain your “pain” 

• I will help to find solution

• Follow our web-site for tech notes and SpaceStat updates.

• Share experience and you may find event more ideas in your blog comments
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   Summary

• “There is no spoon!”

• Boy: Do not try and bend the spoon. That's impossible. Instead only try to realize the truth.

• Neo: What truth?

• Boy: There is no spoon.

• Neo: There is no spoon?

• Boy: Then you'll see that it is not the spoon that bends, it is only yourself. 

• There is ”No Silver Bullet”  too:

• Any more. And never was

› Read for more details: "No Silver Bullet – Essence and Accident in Software 
Engineering" Frederick Phillips Brooks in 1986

• “Everything You do not know - is not Your favour!”

• To Reduce or not to reduce – You should choose it yourself!

• Because “You are – the One!”  Responsible for the Results!

• And You have enough information to make the right choice!
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Summary

• There may be benefits / drawbacks to keep DB size smaller or bigger!

factors to balance: Time, Price (TCO), Performance, Space

• Anyway – used space management, capacity planning - is mandatory:

• during Design

• Integral part for maintenance

• We should be prepared for incidents

• Any database can be made smaller – plenty of techniques

• It is possible to stay alive... and make life better

• Be prepared – keep your TOOLS ready to use!
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Make the right choice….
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Links

• DBMS_SPACE specification: https://docs.oracle.com/database/121/ARPLS/d_space.htm#ARPLS056

• ?/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/vldb_storage.htm#BABHJEED

• 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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Links

• Filesystem Hierarchy Standard
http://www.pathname.com/fhs/pub/fhs-2.3.html 

• 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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Links

Software Projects:

• Skulker2 - https://www.openhub.net/p/skulker2 , https://code.google.com/archive/p/skulker2/ 

• CCleaner - http://www.piriform.com/CCLEANER 

• TreeSize - http://www.jam-software.com/freeware/

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

• NCurses Disk Usage (NCDU) - https://dev.yorhel.nl/ncdu 

• CoMinder SpaceStat  - http://spacestat.lv/

This presentation has been made with the following tools assistance:

• LibreOffice  - https://www.libreoffice.org/  - free office suite

• XMind - http://www.xmind.net/ - one of the most popular Mind Mapping tool on the Planet
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http://www.pathname.com/fhs/pub/fhs-2.3.html
http://regions.cmg.org/regions/mspcmg/Presentations/Presentation03.doc
http://www.ibm.com/developerworks/aix/library/au-satdiskmon.html
http://www.centos.org/docs/5/html/Deployment_Guide-en-US/ch-disk-quotas.html
http://docstore.mik.ua/orelly/unix3/upt/ch15_01.htm
http://technet.microsoft.com/en-us/library/cc750370.aspx


  

   off-topic:

• Recommended Book to read:

                       “Time Management for System Administrators” ( By Thomas A. Limoncelli )
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https://www.openhub.net/p/skulker2
https://code.google.com/archive/p/skulker2/
http://www.piriform.com/CCLEANER
http://www.jam-software.com/freeware/
http://www.uderzo.it/main_products/space_sniffer/
https://dev.yorhel.nl/ncdu
http://spacestat.lv/?prt=h17plref
https://www.libreoffice.org/
http://cominder.eu/products/xmind/?prt=h17sdbpdf


  

  DBA darbu organizēšanaQ + A

Vai tas ir svārīgi?!

      

Copyright © 2017, SIA CoMinder, http://www.cominder.eu



  

  DBA darbu organizēšanaThanks for attention!

      

Harmony 2017 Conference
17-18 of May, 2017

Helsinki, Finland
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Andrey Chervonets (Андрей Червонец)

e-mail: a.chervonets@cominder.eu 
LinkedIn: http://www.linkedin.com/in/andreychervonets
web:  http://www.cominder.eu 
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