Table of Contents

Conventions Used 10 this BOOK ...oeooueveeieeeeeeeeeeeeeeeeeeeee e X1v
ADOUL the AULNOLS weeeeeeeeeeeeeeeeeeeee ettt e eeeeeeseeeeseees xXvi
FOLEWOTA et e e e e e e e eeeeeeeeeeeeeeeeeneaeaaaas XIX

Section One - Datafiles

Chapter 1 - Measuring Oracle Segment I/O .......ccccueeveuneenns 1
What is Really Going On? by John Weeg.......ccocevueuveciccnnnnce. 1
TREOLY e 1
TESE Lt o 2
What Happens When We Update?........ccoovviiiciininnnccccnnee 4
What EISE? ....cuiiiiiiiiiciinicciicicce e 5
SO What? ..o 5

Chapter 2 - Datafile Resizing Tips ...cccccccevriiiiiiiiiiiiiiiiiiiiinnnnn. 6
Setting Free Your Space by John Weeg.......ccccovvniiccciciinnnnnes 0
Alter Database....c.c.cuvciirininnninieicccecccctet e 7
Double Checking the Work .......cccccceeiiiinnnnniiiicicccce, 9

Chapter 3 - Reducing Disk I/O on Oracle Datafiles........... 12
Oracle Expert Tuning Secrets to reduce disk 1/O by Don
BUTIESON .t 12
Oracle tuning and Disk I/O ...ccvvcvcnicinicnicncnccceeiecn 12
Tuning with RAM Data Buffers........cccccoeiiiiiinnnnnninnn, 13
The KEEP POOL....cciiiiiiircceeeecccccceesseeeee 13
Locating Tables and Indexes for the KEEP Pool..................... 14
The RECYCLE POl ... 16
Using Multiple Block Sizes.......cccccoiivvinnnniereeieccecciinineneenns 16
Disk I/ O TUNING c.ueeveiieincieieieieieeiseeiseseisesessese e seaeseees 19
STATSPACK Reports for Oracle Datafiles.........ccccceuviiinaeeee. 20
CoNCIUSION ... 22

Chapter 4 - Measuring Data Segment Statistics................... 24

v Oracle Space Management Handbook



Digging at the Segment Level : Performance Diagnosis Reaches

A Deeper Level by Arup Nanda ..., 24
Background / OVerview ... 25
Setting the Statistics Levels .....ooeeeeeeiicininininirneeeeeienennes 26
Segment Level Statistics Collection ... 28
Colmn EXPIAnation ...............uueeeevevueceiniereicinineieinieieeeinnenes 29
Examining Detailed StatiStiCS ......ccceeueeiicininininininiiicicecieenees 30
IMProvements ... 30
CaSe StUAY ..vvvveieiereicicciirre e 31
SOIULION . 34
CONCIUSION .t 35
Chapter 5 - Optimizing Oracle Physical Design ................. 37
Optimal Physical Database Design for Oracle8i by Dave
BNSOT ottt 37
INtrOAUCHON. c..vvviiiieiiiiirirre ettt 37
Physical Database Design 101 ..o 37
What is Physical Database Design? ........cccocccveeiiivivniniiccnennn. 38
Database Block Structure .......c.cccceveererinennerieiercrereceececneneneenns 39
BlOCk S1Z€...uiiiiiiiiiiiiciiiiiii e 40
Unstructured Data ... 41
FLEELISES vt 41
EXEENES vttt 42
AULOEXTENSION 1.ttt saes 43
PartitionIng .......cocevviviiiiiniiiiiininicciiccnee s 44
Index COMPLESSION .....viiiiieiiciciiiirtcee e 46
Index Organized Tables (IOT'S) ...covieuvniervininiciriniccicreaee 47
InSert TIMES. .o 48
Retrieval TIMES ..o, 50
Application IMPact....c.ccceiiviinirinnninieeciceecceecccesesseeeees 50
Online Table Reorganization........ccoevveeeveeieieuciciccccicnisininnnnn. 51
Temporary Tables.....cooii 52
Application IMPact....ccccciiriinininnieiieiceeeeeeeccceeseseeeees 54
Locally Managed Tablespaces........ccccccvuvviriiiceieininininicccnennnn. 55

Table of Contents Vv



Transportable Tablespaces.........ocovvvvveieicrereiceceiiierireneens 56

CONCIUSIONS .o 58
Chapter 6 - Verifying Segment Backup Scripts ................... 60
Did the Backup Work? by John Weeg.......cccccevvviiiccnninnnne. 60
Problem ..o 60
How Do We KNOW? ... 601
Parsing This String ... 61
Bring It In oo 62
USE Tt 64
Use 1t EISEWhEre ....covueiiviiiciiniciicciccceccee 65
Chapter 7 - Data Segment Update Internals ..........cceeunnneee 66
How Much Does an Update Cost? by Jonathan Lewis............ 066
A Brief History of Screen Generators.......cceevveeeeeeenrevcinenneneane. 066
What Does It Cost to Update a Column? .........ccccceuviirucucnnne. 67
But There's MOTE. ...t 69
THIZGELS oot e 70
INAEXES vttt 71
Referential INte@rity.....cocvviviviiieiiieieieiciiieiiiiiineeeeee e 72
There's Always a Trade-off .......ccovvviiivniciiniccnicrnccee, 73
CONCIUSION ..ttt 74
Chapter 8 - Segment Transaction Slot Internals.................. 75
Interested Transaction List (ITL) Waits Demystified by Arup
NANAQ ittt 75
What i5s TTLZ ...t 75
What Is an ITL Wait ... 76
SIMUIAtION . 79
How to Reduce ITL Waits.....ccocoueueueueueiciiiiiiinrnceeeeeenes 80
How to Diagnose the I'TL Wait ......cccccccviiiiniinnnniiiiiiicicenes 81
What INITRANS Value is Optimal .......ccoeveveiecieccinnnnenne, 83
Automatic Block Management in Oracle9i ... 85
CONCIUSION .ttt 86

Section Two - Tablespaces

Vi

Oracle Space Management Handbook



Chapter 9 - Automated Space Cleanup in Oracle................. 87

Automated Space Cleanup in Oracle by Mike Hordila ........... 87
Stray Temporary SEZMENtS ......cceveveueuevereveieiiiiiniiniseeeeeienenenes 87
Manual Cleanup of Temporary Segments ..........cocoevvvucucuernunnnn. 90
Recommendations Regarding Temporary Segments.........ennnce.c. 92
TLOCRING ittt 93
Problems with Rollback Segments........ccccccocuiuinniniiiccinininee. 93
Recommendations Regarding Rollback Segments ................uuunn.. 93
Automated Space Cleanup .......c.ccceeeeieceieininininiicceieennieeees 94
Prerequisites..........cccunivieuecininiiiiiiniiiiiniciincc 94
Overview of the Package.................ccoouvevevevevevevicueniniiiiccciiinnn, 94
SELUP wviicicicc s 96
Chapter 10 - Using Oracle TEMP Files...........uuuuveeeeeiennnnnnes 98
Temporarily Yours: Tempfiles by John Weeg .......ccccecucunnne. 98
Don't Wait tO CLEALE ...c.cueurerrriiieieeiererririeeceeereiereseeeee e 98
Don't BackUp ...veecviiciiiicieiiccinccsceceee e 99
Don't RECOVET ...t 99
Don't Copy for Standby ..., 100
Don't Add Overhead ..o 100
GIVE Tt 2 TIY e 101
Chapter 11 - Monitoring TEMP Space Usage ................... 102
Who Took All the TEMP? by John Weeg .......cccceeueueueueuiunanes 102
Where Are My TEMP Tablespaces? ........cccccovviicucciiiiinininaes 102
Show Me the Objects......ccoviiiiiiiiiiniiiccc, 103
Who Are the USers? ... 103
A Happy Ending.....cccocvviiiiiiiiiiiiniiiccccnncccceeaes 105
Chapter 12 - Oracle9i Self-Management Features ............. 106
Oracle9i Self-Management Features: The Early Winners by
Dave ENSOL ...ttt 106
INtrOAUCHON. c...vuiiiiiiireecceeecccct e 106
Test ENVIFONMENT ...cvvviiiiiiiciciiiiiicccaes 107
Self-Management ... 108

Table of Contents Vii



EXIIPIES ..o, 109
Instance Parameter Management........ccooeevevieccveninnccniniencnnnn, 110
Self-Tuning Memory Management........eeeeueveeeveeececrererennnnn. 112
Memory Made SImple.......ccovviiiciiiiiiniiiicceecceeen, 112
PGA Aggregate Target ..o, 113
Cache AdVICE ..o, 115
Automatic Undo Management.........ccceeeueeveveriniccrcneneuenrineeaes 117

Background...................cccvuvivniiiiiiiiiiiiiiie 117
Rollback Segments........ccovvveuiiiieieiciciiiiiiinicnceeeeeeennes 118
The Oracle91 SOIUtION .....cucivivieiiiiciccicc e, 119
Database Resource Manager........c.cccccveivevivereneveneereeenererenenenenes 120
Unused Index Identification ..........cccceceecnnninicccicicinnincceen. 121
Oracle Managed Files........ccccoovviiiiiiniininiiccicnccee, 123
CoNCIUSIONS et 125

Chapter 13 - Internals of Locally-Managed Tablespaces .. 126

Locally Managed Tablespaces by Jonathan Lewis................... 126
Tablespaces Past and Present ... 126
The Past...c.cciiiiiiiiiniic e 127
The Present.....cicicinc s 128
Where Are the Benefits?........ccooovvviiiiiiiiiciinas 131
CoNClUSION ... 138
Chapter 14 - Multiple Block Sizes in Oracle%i ................... 139
Using Multiple Block Sizes in Oracle9i by Don Burleson ..... 139
Indexes and Large Data Blocks......ccovvueieieicicciciiniininine. 144
Allocating Objects into Multiple Block Buffers ...................... 144
Tools for Viewing Data Buffer Usage........cccccovviiiciininiinns 147
Creating Separate Data Buffers .......coovvvvvvicicccccccciinnnee. 148
CoNClUSION ...t 149

Section Three - Tables

Chapter 15 - Automated Table Reorganization in Oracle8i150

viii Oracle Space Management Handbook



Automated Table/Index Reorganization In Oracle8i by Mike

Hotdila ..o 150
When Reorganizing, How Many Extents to User................... 151
Possible Reorganizing Strate@ies .......cceeeeirerirererevereeneuerenennes 151
Assumptions and Experimental Figures.......cccccoovvviiirinnne. 152
Some Procedures Related to Table Reorganization................ 152
Important Issues Regarding Table/Index Moving/Rebuilding
......................................................................................................... 153
The Behavior of the "Alter Table/Index Move/Rebuild"
CommandS.......ceiiiiii s 155
Limitations of the "ALTER TABLE MOVE" Command:.... 155
Manual Object Reorganization........cccccceeeeveverrerereeeeeenererereenenes 156
ST0D T s 157
STED 2.t e 157
Automated Object Reorganization .........cceeeeveeeveerereierercnencanes 159
Prerequisites..........ucucucucicuciciiiiiiiiiiiniiiii, 160
ASSOCIALEA TADIES . 160
Overview of the Package........cccovvvvirivniiiiiiiiiiiine, 161
SELUP vt 164
Chapter 16 - Using External Table in Oracle9i.................. 165
External Tables in Oracle9i by Dave Moore..........cccccvueuneeee 165
EXAMPIE .o 166
LAMItAtIONS ooveieeiriiciiicccre s 170
Performance ... 171
Practical ApplICAtIONS......ccvvvvvveviieieieiciciciciciiiisennen 173
Database AdMINIStration ....c.c.eveveeeueeeerinereninerererieeerereenerenenenes 174
Chapter 17 - Instructors Guide to External Tables............ 176
An Oracle Instructor's Guide to Oracle9i - External Tables by
Christopher FOOt .....ccoiiiiiiiiiiiiircccccn, 176
External Tables ...t 176
Tablespace Changes ... 180
Online Table Reorganizations .........ccccceeeviviiccueienninininiccnenens 185
Index MONItOrINg.....ccccucuiiiiniiiiciiiririiccce s 188

Table of Contents X



Section Four - Indexes

Chapter 18 - Using Locally-Managed Indexes ................... 191
Locally Managed Indexes by John Weeg......cccovvvvrirrencnenes 191
Rebuild in the same Tablespace ... 191
NO Fragment.....coooveeiiieiiiiiiii 192
8.1 t0 the ReSCUC ..o 193
More Than One ... 193
What Goes Where ..., 194
Break POINts ... 194
SCIIPL vttt 195
CoNCIUSION .. 195

Chapter 19 - Sizing Oracle Index Segments — Part 1 ......... 197
How Big Should This Index Be? by John Weeg...................... 197
B-tree Theory ..ottt 197
Estimate Leafs.....ccconrnnniniiccccccccccicicnsseeeeennen 198
Estimate Branches ... 199
Making the IndeX......cooiiiiiininininiiicciccce 200

Chapter 20 - Sizing Oracle Index Segments — Part 2......... 201
Is This Index the Right Size? by John Weeg.......cccccccviunenne. 201
Validate StrUCTULE ....c.cviiiiiiriciiciceeeeecc e 201
DDba_ TNAEXES weviieiiiiieiieeeeeeeee ettt 201
Logical Steps for Resizing and Defragging........c.cccovuveeuruennenee 203
All Together NOW ..o 206

Section Five - Partitioning

Chapter 21 - Oracle Partitioning Design.........ccceeeeeeennnnnes 208
Partitioning in Oracle 9i, Release 2 by Lisa Hernandez.......... 208
Introduction. ... 208
Background........cccceviviiiiiiiiiic e 209
Partitioning Defined........ccocoeveeeiiiinininnnnerccceeeeceees 209
When To Partition......c.ccccviiiiiiiiiiiccccccnes 210
Different Methods of Partitioning........c.cccceeueiviviviccccecncnnnnn. 211

X Oracle Space Management Handbook



Partitioning Of Tables ......cccceeeeeiiiinininirrreeeeeeeeeenes 212

Range Partitioning..............uccoeeeveeuceninnuecnnnnecsenesneesesesseneees 212
Hash Partitioning.................ccevvcecinineccininicisieneessnenenens 213
List Partitioning.............cccovevececininiiicinininicininiiciiniiecisnenenns 214
Composite Range-Hash Partitioning .............cocceceevveccevnennencnn. 214
Composite Range-List Partitioning ...............cceveevevecvcvnevucnnnn. 215
CONCIUSION ..t 216
Chapter 22 - Oracle Partitioning Design — Part 2.............. 217
Partitioning in Oracle 91, Release 2 -- Part 2 by Lisa Hernandez
......................................................................................................... 217
INtrodUCtON. ... 217
Background........ccccvvviiiiicii e 217
Globally Partitioned INdeXes ......cccccvevivenirvirineneeieerercicencneae, 218
Locally Partitioned Indexes....c.coecevveeveivenereinniencinniecinenenene 221
When to Use Which Partitioning Method...........ccccccevvinianes 225
Real Life EXample .....cccovvviviniieieieieeciiiiinneeeeeveenennes 225
CoNCIUSION ..t 226
Chapter 23 - Effective Segment Partitioning — Part 1........ 227
Perils and Pitfalls in Partitioning — Part 1 by Arup Nanda.. 227
Plan Table Revisited.....cocoeivvreerneieinireicinecceeeceneeeeeaene 227
The New Tool DBMS_XPLAN .....cccevvnniniiiiiciccciaes 228
Partition Pruning or EIimination ... 231
Partition-wise JOINS.....cccvviiiiiiiiiininiciiices 235
Character Value in Range Partitioning........cccoeeevvvivivenicnnnnen. 240
Chapter 24 - Effective Segment Partitioning — Part 2........ 243
Perils and Pitfalls in Partitioning — Part 2 by Arup Nanda.. 243
Multi-Column Partition Keys c.coeveeeevirvererennecinneccnncceenn 243
Subpartition StAtISHICS....c.cvvveiceereieieiriccee e 248
PARTINAME ......coovvviiiiiiinininieieeeeeeee s 248
GRANULARITY .ocuiiiiiiiiiiinininisisisieieeee s, 248
Rule Based Optimizer .......ccoovvvvviiiriiiiiniiniicecicecenee, 252
Coalesce vS. MEIge ... 252

Table of Contents Xi



Othetr QUESTIONS ..eveviieririeiirieiireeterieesteesteeree et neesens 254

What about Rebuild Partition and Global Indexes? ..................... 254
While using partitioning, shounld you use bind variablese................ 254
How many partitions can be defined on a tables ............................ 255
Section Six - Replication
Chapter 25 - Multi-Master Replication......ccccceeeiiiiiiiennnnnne. 256
A Four-phase Approach to Procedural Multi-master
Replication by Don Butleson ... 256
Introduction.......ccciiviiiiii 256
Why Consider Oracle Multi-master Replicationr.................... 257
Oracle Multi-master Replication ........cceveeeveevererererereccccnennnnn. 258
Multi-master Conflicts and Resolutions...........ccccovviiiuinnnnne. 258
CONJIEL TYDES vttt 259
Conflict Resolution Mechanisms..........evevevecueucucecccvvnvevnenenn, 260
Implementing Procedural Multi-master Replication............... 261
Phase I: Pre-configuration Steps for Multi-master Replication........ 262
Phase I1: Set-up REPADMIN User and Database Links......... 263
Phase L1I: Create the Master Database and Refresh Groups ......... 264
Phase IV: Monitoring Multi-master Replication............................ 265
Resources for Defining Multi-master Replication................... 267
CONCIUSION c.viiiiiciciccc e 268
REfEIENCES ..vviiiiiiiiiirccc e 268
Chapter 26 - Replication Management........ccceeeeeeeeeennnnnnnns 270
Automated Replication Management by Mike Hordila ......... 270
Basic Replication.......ccccviiiiiiiiciciciiiiiiiiiiccnes 270
Automated Replication Management.........oeeveeevevvveeuereuenenenenes 272
Prerequisites...........uecucucicuiicniiiiiiiiiiniiiinii, 272
ASSOCIALEA TADIES . 273
Overview of the Package..................cccouvevveveveveveeiciirccccccriinn, 273
SCIUD oo 275
Test ENVITONMENT w..vviviiiiiiiiiiiiicccces 277
Chapter 27 - Replication Master Table.........ccceeeeeeiiiiunnnnnes 279

Xii Oracle Space Management Handbook



Altering the Master Table in a Snapshot Replication
Environment without Recreating the Snapshot by Arup Nanda

......................................................................................................... 279
Background......coeuveeieieieiiiiiiiiis 280
The Usual Method......ccoviiiiciiiiiiiiiiicccinccceeeaes 281
The Alternative Approach........cccccciiicicniinininiccciicnes 283
Detailed StEPS....covvrviiiiiiiciiccccciii e 283
CoNCIUSION ..t 2806
INAEX ceviiiniiiiiiiiiiieiitireecrre e 287

Table of Contents Xiii



