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Dan is a Training Consultant
• Dan Hotka

– Oracle Authored Expert
• 28 Years in IT – 24 years working with Oracle
• 10 books – hundreds of articles

• www.DanHotka.com
– Flat Fee Training…1 Course Fee Price for up to 15 

Attendees!
• Price includes my portable computer lab! 

– Hands-on Workshops
• Oracle Discoverer/Oracle Analytics
• Oracle Tuning Tips and Techniques
• TOAD and SQL Developer Courses
• Intro to Oracle, Intro to PL/SQL, Advanced PL/SQL
• Intro to Unix, Unix Shell Scripting, Oracle/Unix Shell Scripting

• Register for my quarterly Newsletter



New Book

ISBN: 0-07-148474-4

www.Amazon.com



Agenda

• Index Monitoring
– Introduced in Oracle9i

• Things I’ve Heard…
• Index Clustering Factor

– Relationship between index and table data blocks
• Oracle10g New Tablespace Features

– Automatic Space Management
• Case Study



Indexes



Indexes

• Indexes:
– Fast path to rows
– Insures uniqueness
– Oracle can use them when processing an Order 

By
– NOT always the fastest method
– Not used with any Oracle function
– Coding style definitely affects Index usage



B*Tree Index Structure

77 --> 110
79 --> 120

756 --> 130
778 --> 410

787 --> 410
793 --> 500

7369 --> ROWID
7499 --> ROWID
7521 --> ROWID
7566 --> ROWID

7654 --> ROWID
7698 --> ROWID
7782 --> ROWID
7788 --> ROWID

7839 --> ROWID
7844 --> ROWID
7876 --> ROWID

7900 --> ROWID
7902 --> ROWID
7934 --> ROWID

Branch DBA=100

Branch DBA=110 Branch DBA=120

Leaf Leaf Leaf LeafDBA=130 DBA=410 DBA=440 DBA=500



B*Tree Index Split
77 --> 110
79 --> 120

756 --> 130
769 --> 410
778 --> 600

787 --> 410
793 --> 500

7654 --> ROWID
7698 --> ROWID

7839 --> ROWID
7844 --> ROWID
7876 --> ROWID

7900 --> ROWID
7902 --> ROWID
7934 --> ROWID

Branch DBA=100

Branch DBA=110 Branch DBA=120

Leaf Leaf LeafDBA=130 DBA=410 DBA=440

7700 --> ROWID
7782 --> ROWID
7788 --> ROWID

Leaf DBA=600



B*Tree Index

• Reorganize Indexes
– Fills leaf blocks to PCTFREE
– Performance of fast full scans and range scans 

increases



Index Monitoring
• Oracle9+ can monitor Index Usage

– SQL> alter index <index name> MONITORING 
USAGE

– SQL> alter index <index name> NOMONITORING 
USAGE



Index Monitoring



Index Monitoring

• Ask me for this script:
– DHOTKA@EARTHLINK.NET



Things I’ve Heard

• Things I’ve Heard…
– SQL with Histograms not working correctly
– SQL with Different Explain Plans for no apparent 

reason
– Try COMPATIBLE setting

• Set to 9.2.0.0.0
• ALTER SESSION SET COMPATIBLE = 9.2.0.0.0
• INIT.ora sessing



Index Clustering Factor

• The relationship of how many data blocks 
each leaf block points to

• Collected by CBO
• Lower the clustering factor – more the data is 

in order by indexed column
• Design indexes/data order around most-used 

queries/most important queries



Index Clustering Factor

77 --> 110
79 --> 120

756 --> 130
778 --> 410

787 --> 410
793 --> 500

7369 --> ROWID
7499 --> ROWID
7521 --> ROWID
7566 --> ROWID

7654 --> ROWID
7698 --> ROWID
7782 --> ROWID
7788 --> ROWID

7839 --> ROWID
7844 --> ROWID
7876 --> ROWID

7900 --> ROWID
7902 --> ROWID
7934 --> ROWID

Branch DBA=100

Branch DBA=110 Branch DBA=120

Leaf Leaf Leaf LeafDBA=130 DBA=410 DBA=440 DBA=500

Next Examples with Permission from Jonathan Lewis



Index Clustering Factor



Index Clustering Factor



Index Clustering Factor



Index Clustering Factor



Index Clustering Factor



Index Clustering Factor



Index Clustering Factor



Index_Info.sql



Index Info

• Ask me for this script:
– DHOTKA@EARTHLINK.NET



Index Clustering Factor



Automatic Space Storage 
Management
• Replaces Free lists and free list groups
• Ignores PCTUSED
• Uses a bitmap in the segment header to track 

available space
– Holds less extent pointers (chains more quickly)



Automatic Space Storage 
Management
• Only available with Locally-Managed TS

– Oracle9v2+
– AUTO – uses Automatic Space Storage Mngt
– Manual – uses freelists (existing technology)

CREATE TABLESPACE my_tablespace DATAFILE '/oracle/data/myts01.dbf' 
SIZE 500M
EXTENT MANAGEMENT LOCAL
SEGMENT SPACE MANAGEMENT AUTO;



Automatic Space Storage 
Management
• Different Segment Header Info

– No changes in Cache Layer, Map Header
– Extent Table holds these limits:

• 2K – 151 Extents (down from 121…)
• 8K – 307 Extents (down from 496)
• Etc

– Low/High Water Marks
• Low HWM – all blocks below are formatted
• High HWM – all blocks above are unformatted
• Between: Oracle checks block status bitmap flag



Automatic Space Storage 
Management
• Bitmap Blocks

– Stored in separate blocks as part of the segment 
header

– Tracks PCTFREE and formatted/unformatted 
blocks

– Tracks total free space in the block (not just what 
is available for inserts)



Automatic Space Storage 
Management
• 1 nibble (bit) per data block in the segment

– 0 = unformatted
– 1 = Full (met PCTFREE)
– 2 = 0 – 25% free
– 3 = 25 – 50% free
– 4 = 50 – 75% free
– 5 = 75 – 100% free

• Updated as blocks cross thresholds



Automatic Space Storage 
Management
• How it works:

BB=1 BB=2BB=2BB=2BB=2BB=3BB=1BB=1BB=1 BB=0BB=0BB=0BB=2

Low
HWM

High
HWM

UnformattedInserts in round-robin
order

Blocks in a Segment Extent



Automatic Space Storage 
Management
• What it is good for:

– Apps with lots of 
concurrent inserts

– RAC (intended use)
– Other 10g features

• What it is NOT good for:
– Space not well used
– Space can be come lost

• Needs DBA 
Attention/monitoring

• FIX_SEGMENT_STATUS
– Redo generation is high
– Can give indexes a high 

clustering factor!



Index_Info.sql



Case Study

• Large ERP Application
– 4 CPU IBM P Series
– 12GB Memory

• SGA set at 3GB
• Shared Pool 300MB

– AIX 5.2 64bit OS
– Major performance problems when migrating their 

ERP from 9.2.0.5 to 10.2.0.2
• JD Edwards One World – No changes/upgrades – just 

rehosting



Case Study

• Large ERP Application
– Metalink & 2 Consultants of little help
– Weeks worth of stats pack reports

• I/O and explain plans the same

– Histograms changed
– “No one could tell me anything…”



Case Study

• Solution
– Upped the memory 

• Added 12DB Memory
• SGA to 10GB
• Shared Pool to 1.8GB

– Adding 4 more CPUs solved the problem
• It appears our machine could not handle the same I/O as 

it did with Oracle9i

– Oracle finally said – after the problem was solved -
that the 10g kernal code had grown enough that 
our 4 CPU system could not handle it



What have we learned?
• Index Monitoring

– Introduced in Oracle9i
• Index Clustering Factor

– Relationship between index and table data blocks
• Things I’ve Heard…
• Oracle10g New Tablespace Features

– Automatic Space Management
• Case Study

– ERP Application
• Lets do the book draw!!!




