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Dan i1s a Training Consultant
 Dan Hotka

— Oracle Authored Expert
e 28 Years in IT — 24 years working with Oracle
» 10 books — hundreds of articles

e 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
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|ISBN: 0-07-148474-4

www.Amazon.com

ORACLE

SQL Developer
Handbook

velopment Features

(} u" .-”:
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Agenda

e |ndex Monitoring
— Introduced in Oracle9i

e Things I've Heard...

* |Index Clustering Factor
— Relationship between index and table data blocks

e Oraclel0g New Tablespace Features
— Automatic Space Management

o Case Study
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Indexes
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Indexes

e |Indexes:
— Fast path to rows
— Insures unigueness
— 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
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B*Tree Index Structure

Branch DBA=100
— —77-->110
I 79->120 == == == 9
Branchv DBA=110 Branch* DBA=120
— 756 --> 130 787 --> 410 w—
I 778 --> 410 e e | =y 793 --> 500 A
| .
| | ! |
Leaf ¥ DBA=130 Leaf * DBA=410 Leaf l DBA=440 Leaf * DBA=500
7369 --> ROWID 7654 --> ROWID 7839 --> ROWID 7900 --> ROWID
7499 --> ROWID 7698 --> ROWID 7844 --> ROWID 7902 --> ROWID
7521 --> ROWID 7782 --> ROWID 7876 --> ROWID 7934 --> ROWID
7566 --> ROWID 7788 --> ROWID
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B*Tree Index Split

Branch DBA=100
— —T77-->110
I 79 --> 120 ‘|
Branchv DBA=110 Branch* DBA=120
— 756 --> 130 787 —=> 4] () e
I 769 --> 410 e e | ey 793 --> 500 A
778 ->60Q e @ = @ |@¢ =« « = = - o I
| | : |
| - | |
I ' I
0
| l . I
0
* DBA=130 Leaf ‘ DBA=410 , Leaf l DBA=440 Leaf ‘
7654 --> ROWID ’ 7839 --> ROWID 7900 --> ROWID
7698 --> ROWID ' 7844 --> ROWID 7902 --> ROWID
' 7876 --> ROWID 7934 --> ROWID
0
0
0

Leaf \ 4 DBA=600

7700 --> ROWID
7782 --> ROWID

7788 --> ROWID
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B*Tree Index

e Reorganize Indexes
— Fills leaf blocks to PCTFREE

— Performance of fast full scans and range scans
Increases
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Index Monitoring

* Oracle9+ can monitor Index Usage

— SQL> alter index <index name> MONITORING
USAGE

— SQL> alter index <index name> NOMONITORING
USAGE

7 View: SYS.V$OBIECT_USAGE x|

Created: 512/2002 4:23:35 PM  Updated: 541242002 4:23:35 PM

= | 5 | ™ Include Updatable?

Colurnn | Data Type | full? | |lpdatable | Comments |
IMNDE¥_MaME WARCHARZ [30) M MHame of the index

TABLE_MAME WARCHARZ [30] M Hame of the table upon which the ind...
MOMITORIMG WARCHARZ [3] Y Whether the monitonng Feature i= on
JSED YARCHARZ [3) ¥ Whether the index has been acceszed
START_MOMITORIMNG YARCHARZ [19] ¥ When the monitaring feature iz tumed. .
EMD_MOMITORIMG WARCHARZ [19] Y Ww'hen the monitoring feature iz tuned...
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Index Monitoring

set headings oftfT

spool index_monitoring.sql

select "alter index ' || index_name || " monitoring usage;'’
from user_indexes;

spool off

start index_monitoring

select count(*) from viobject_usage where used = "YES';
select count(*) from viobject_usage where used is null;
select count(*) from viobject_usage;

select count(®) from user_tables;
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Index Monitoring

« Ask me for this script:
— DHOTKA@EARTHLINK.NET
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Things I've Heard

e Things I've Heard...
— SQL with Histograms not working correctly

— SQL with Different Explain Plans for no apparent
reason

— Try COMPATIBLE setting
e Set109.2.0.0.0
« ALTER SESSION SET COMPATIBLE =9.2.0.0.0
 INIT.ora sessing
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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
gueries/most important queries
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Index Clustering Factor

Branch DBA=100
- nrm— — R
| |
| |
| |
Branch I DBA=110 Branch DBA=120
v v

e 756 --> 130 787 --> 410 ==

778 --> 410 e e -

T T 1

793 --> 500

Leaf l DBA=440 Leaf * DBA=500

Leaf ¥ DBA=130 Leaf * DBA=410

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

Next Examples with Permission from Jonathan Lewis

home of the OAUG KNowledge Factory ®
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 ToAD
]FiIE Edit Grid SOL-Window Create Database Toolz View DBA Debug Team Coding Window Help

2% e “““'fi@ %.g!@l HOwal)-B-6-

| B
= USERO@0ORAXPII SQL Editor (Part1_ sql) RAXPST SOL Edite =0 x|
[PEE-ME =L@ ®|=-udE e 2D In |m.-||.~ OO S WP
J%‘@-D%anlﬂ '-_"|P.E':--':h-: Bho £§£§|§ = ‘ ‘%-DQ?%MAFJ “|JJ.F|_.':IJr. Ph:|£:§£:§|§ %
b ==lect * from Test_Tablel where coll = 45 P z==lect *® from Test_Table? where coll = 45
45 R79 45 R45
F=T 45 EED o 45 345
| 45 Ra | 451045
| 45 gan | 451245
T a5 Em | 451445
| 45 GA4 | 451645 .
| 45 Eas | 451845
| 45 RaR | 45 2048
T 45 R "N 45 2045
| 45 6em | 45 2445
| 45 Em9 | 45 2645
T 45 Em | 452848
AR AN4R
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Techmology ol Applieatisna Fonm b o

"% Fle Edit Grid SQL-Window Creste Datsbase Tools View DBA Debug Tesm Coding Window Help
L AR iE Y CRENO S B-&- e LA B
a2 B0 RS ¥ @
IY=1ERDEEIEE S X -2 1 A= TAL e
[ E@EBOY %@, o o ue | E | S| B O

P ==lect ® from TESt_Ta]:IlE].I where coll = 45

I - |
Diata  E=plain Plan | Auto Trace | DBMS Elutputl Code 5tati3tin:$| Sc:riptElutputI
Operation | Object Mame |Fows  |Buytes | Cost | Object Node
=1-SELECT STATEMEMT Optirizer Maode=CHOOSE an 2
=- TABLE ACCESS BY INDE= ROWID TEST_TABLET an 210 2
- - IMDE® RAMGE SCAM TEST_TABLET_|D an 1
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Index Clustering Factor

" TOAD - [USERO@ORAXP9I SQL Editor (select * from Test_Table2 where coll = 45)]

_3% File Edit Grid SQL-Window Create Database Tools View DBA Debug Team Coding Window

"%z %EWL@ ERENO Al B -6

| . SRR
_" 'E"E@QMHF' vB 1'?E|I.+__"'-‘.~ul'a ancel
| & il = Df‘:} Seo ¥, | G| 4BC aho abe |5 £§|%|%%%

P ==lect * from Test _Table? where coll = 45

Data  Explain Plan | Ayt Trace | DEMS Elutputl Code Statisticsl SEriptDutputI

0 peration |Object Mame  |Rows  |[Bytes | Cost | Object

(=-SELECT STATEMEMT Optimizer Mode=CHOOSE al 11
- TABLE ACCESS FIILL TEST_TAELEZ Al 3k 11
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Index Clustering Factor

_3% File Edit Grid SQL-Window Create Database Tools View DBA Debug Team Coding Window He

R A ERA = a2 6 M EMEME AP T =k
BB BB R P Y *
[PBEE-(ME = DS - EE @[T

| & ZBROY - EB| ) Cu |P.EH3 e ho

B ==lect ¥s Sndesffesé faAiaSi #- % from Test _Table? where coll =

Data  EsplainFPlan | Auto Trace | DEMS Dutputl Code Statisticsl SEriptDutputI

Operatian | Object M ame |Rows  |Bytes | Cost | Object
[=-SELECT STATEMENT Optimizer Mode=CHOOSE 3l 31
=1 TABLE ACCESS BY INDEX ROWID TEST_TABLEZ a0 a3k 31

- INDEX R&MGE SCAN TEST_TABLEZ_IDX 30 1
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~ Index Clusterina Factor
I rable useroest_ramez x

EDSEE%SE e HkR E DSBS %S E e N kR

TEST_TABLE1: Created: 9/17/2003 5:02:37 PM  Last DDL: 9A7/2003 ! TEST_TABLEZ: Created: 9/17/2003 5:02:39 PM  Lazt DDL: 9417/2003 !

= - Wb an | W | & <NOPRIMARY KEY> =l v | Wk un | ¥ | & <NOPRIMARY KEY>

Column Mame | calip | Pk | Data Type | Wul? || | Colurn Mame | colip | Pk | Data Type |z |
CoL1 1 NUMEER, Y CoL 1 NUMEER, Y
Wi 1 v, VARCHAR 2 (100 v Vi1 2 VARCHAR? (100 'y
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Index Clustering Factor

" Table: USERO.TEST x x
ED0DEE T4 EE e SR ED0DEE T4 EE e SR

TEST_TAELE1: Created: 9/17/2003 5:02:37 P Last DDL: 941742003 TEST_TABLEZ: Created: 9417/2003 50239 PM  Last DDL: 9/17/2003 !
Fartitions | Subpartitions I StatzSize I Feferential I IJzed By I Fartitions | Subpartitions I StatzSize I Feferential I Jzed By I

Columns  Indexes | Ennstraintsl Triggersl Data I Sn::riptsl [arants Colurnnz §|ﬂdEHES | Ennstraintsl Triggersl Data I Sn::riptsl [arants

.......................

B DS S B 8k LS NE| 8

|ndex Mame | I hique? | Columnn |ndex Mame | I hique’ | Columnn
TEST_TABLET_[D M CoLl TEST_TABLEZ IDn M CoLl

« | o | i

Parameter | " alue | Parameter | W alue |
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Index Clustering Factor

p4|| .* Table: USERO.TEST_TABLE2 x|
@milnﬁ"a%lﬁ‘wh-ﬁ @mnﬁﬁ%ﬁﬁmﬁ

TEST_TABLE1: Created: 941742003 50237 PM Last DDL: 3472003 1) TEST_TABLEZ: Created: 9/17/2003 5:02:39 P Last DDL: 341742003 !

Eu:nlumnsl Inu:le:-:esl Ennstraintsl Triggersl [ata I Sn:riptsl Grantsl Enlumnsl Inu:le:-cesl Ennstraintsl Triggersl [ata I Sn:riptsl Grantsl
Partitions I Subpartitions Stats/Size | Referential I Used By Partitions I Subpartitions Stats/Size | Feferential I Used By
[v Shaw Statz v Show Size/Extents [v Shaow Stats v Show Size/Extents

Fararmeter | W alue | :I Farameter | Y alue | :I
UK _ROWS G000 MUk_ROWS G000

BLOCKS 101 BLOCKS 1M

EMPTY_BLOCEKS 3 EMPTY_BLOCKS 3

AviG_SPACE bateal AviG_SPACE 905

CHAIN_CMT 1] CHAIM_CMT 1]

AviG_ROW _LEM 108 AviG_ROW _LEM 107
AviG_SPACE_FREELIST_BLOCES 1] &G _SPACE_FREELIST_BLOCES 1]

HURM_FREELIST_BLOCKS 1] MUk _FREELIST_BLOCKS 1]

DEGREE 1 DEGREE 1

INSTAMCES 1 INSTAMCES 1

CACHE M CACHE M

TABLE_LOCE. EMABLED TABLE_LOCE EMABLED

SaMPLE_SIZE G000 SAaMPLE_SIZE G000

LasST_aMALYSED 91742003 5:02:39 .. ;l LasST_AMALYZED 9172003 5:02:40 .. ;l

Parameter | " alue :I Farameter | Y alue

-
Size in MB .81 - Size in MB .81 -
1| - | r| 1| - | r|
ﬂi

il
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Index_Info.sqgl

B SELECT i.table name. i.index name. t num rows, t.blocks, i.avg dats_blocks per key.
1.avg_leaf blocks per lkevy.1 clustering factor, o.created
from us=er_indexe=s 1. user_objects o, user_tables t
vhere 1.1ndex_nane o.object_name
and 1.table name t . table name;

[ ata | E =plain F'Ianl Ak Trau::el DERS Elutputl Code 5tati3tic:$| Script Elutputl

7 TABLE_MNAME INDEX_NAME NUM_ROWS |BLOCKS |AVG_DATA. . AVG_LEAF. |CLUSTERING_.. |
2 A_STATUS_IDX 1000 i 3 3 3
B B_STATUS_IDX 100 4 1 1 1
C C_B_ID_ID¥ 1000 i 3 1 300
DEPT_CHAR DEPT_CHAR_PRIMARY_
DEFT DEPT_PRIMARY_KEY
MASTER MASTER_LASTNAME
B PK_B_ID 100 : 1 1 1
TEAMS TEAMS_PK
TEST_TABLET TEST_TABLE1_IDX BO0D 101 1 1 92
TEST_TABLEZ TEST_TABLE2_ID BO0D 101 30 1 BO0D
TOAD_PLAN_TABLE TPTBEL_IDX
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Index Info

« Ask me for this script:
— DHOTKA@EARTHLINK.NET

home of the OAUG KNowledge Factory :‘



AUG

cof_'i_ABOHp.LE_Qﬁ

Techmology o Applications For s

oracle applications users group

Index Clustering Factor

x| x|
2 LDESEESEE e N kR 2 OESETES S E e Nk R
TEST_T&ELE1: Created: 9/17/2003 5:02:37 P Last DDL: 97420030 TEST_TABLEZ: Created: 941742003 5:02:39 P Last DDL: 94742003 !

Fartitions I Subpartitions I Statz/Size I Referential I Ilzed By I Fartitionz | Subpartitions I Statz/Size I Referential I lzed By I
Enlumnsl Inde:-:esl Ennstraintsl Triggers  Data |5|::ri|:|t3| Grants Enlumnsl Indexesl Eunstraintsl Triggers Data |5|::ri|:|t3| Grants

t.';' Y 7 7 e e o = o7 50 [T Sart by Friman k E"’i S e W o = -7 30 @ [T Sort by Priman
COLT WAL I COLT |WaLT A
> 1 3 1
02 22
03 33
04 = 44 |
05 55
06 B G
07 77
03 88
04 99
010 1010
011 1111
012 - 1212 -
| LI_I | LI_I
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Automatic Space Storage
Management

 Replaces Free lists and free list groups
e Ignores PCTUSED

e Uses a bitmap in the segment header to track

available space
— Holds less extent pointers (chains more quickly)
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Automatic Space Storage
Management

e 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/mytsO1.dbf'
SIZE 500M

EXTENT MANAGEMENT LOCAL

SEGMENT SPACE MANAGEMENT AUTO;

home of the OAUG KNowledge Factory T
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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)
e 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
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Automatic Space Storage
Management

e 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)

home of the OAUG KNowledge Factory T
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Automatic Space Storage
Management

e 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
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Automatic Space Storage
Management
 How it works:

Blocks in a Segment Extent

Low High
HWM Inserts in round-robin HWM

Unformatted
order

BB=1 | BB=1 || BB=1 | BB=1 | BB=3 | BB=2 || BB=2 | BB=2 || BB=2 || BB=2 § BB=0 || BB=0 || BB=0
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Automatic Space Storage

Management
 What it is good for:  What it is NOT good for:
— Apps with lots of — Space not well used
concurrent inserts — Space can be come lost
— RAC (intended use) « Needs DBA
— Other 10g features Attention/monitoring

e FIX SEGMENT_STATUS
— Redo generation is high

— Can give indexes a high
clustering factor!
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Index_Info.sql

<Mo narme: | <No name = I

3 SELECT i.table _name, 1. index _name, t. num_rows, t blocks, 1 awg _data_blocks per key,
i.avg_leaf_blocks per_kev.i clustering_factor.
to char{o.created. 'HH-DD-¥YYY HHZ24:MI . 55555') Created
from user indemxe=s i, user ocbject= o, user_ tables t
where i.index name = o.object_namne
and i.table_name = t. table_namne
order by 1

=1 Th Ln = Ly B3 =

|Data Grid
Drata Grid |§’ DEMS Dutpuk {disabled) Qe Wiewer % Codexpert Explain Plan Scripk Oukpuk

%lr*" = = B o — =7 5”|5t;512| Zance| |

TABLE_MAME |IMDEX_MAME MUMN_ROWS |BLOCKS [AWG_DATA BLOCKES PER_KEY [AWG_LEAF_BLOCKS PER_KEY |CLUSTERIMG FACTOR
4 TEST_TABLEL_IDX G000 101 1 1 1022
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Case Study

e Large ERP Application
— 4 CPU IBM P Series

— 12GB Memory
e SGA set at 3GB
 Shared Pool 300MB

— AIX 5.2 64bit OS

— Major performance problems when migrating their
ERP from 9.2.0.5to0 10.2.0.2

« JD Edwards One World — No changes/upgrades — just
rehosting
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Case Study

e Large ERP Application
— Metalink & 2 Consultants of little help

— Weeks worth of stats pack reports
 |/O and explain plans the same

— Histograms changed
— “No one could tell me anything...”
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Case Study

e Solution

— Upped the memory
» Added 12DB Memory
« SGAto 10GB
» Shared Pool to 1.8GB

— Adding 4 more CPUs solved the problem

* |t 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
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What have we learned?

e Index Monitoring
— Introduced in Oracle9i

* Index Clustering Factor
— Relationship between index and table data blocks

e Things I've Heard...

e QOraclel0g New Tablespace Features
— Automatic Space Management

o (Case Study
— ERP Application

e Lets do the book draw!!!
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