MySQL 5.0
,Certification ,.

Paul DuBois, Stefan Hinz, and Carsten Pedersen

[\AHS&

Press

£

800 East 96th Street, Indianapolis, Indiana 46240 USA



Tabte of Contents

f

i

Introduction 1
About This Book
Sample Exercises .. ... ...
Other Required Reading ................ ..l ...
‘Manuals . o
_Sample Data . ... . R
Study Guide Eerata .. ... ... .. ...
Certification Information at www.mysql.com ........ ... ..

The MySQL Certification Candidate Guide

The Certificadon Mailing List .................. s

Conventons Used in This Book . e
Running My5QL. on Mlcrosoft VVIndows

AbouttheExams . ... ... .. .

B N N N SV T R UC A

Registering for an Exam . ............ ....... ... ...
Going to the Exam . USROS UR SN OORUE SUDOPRD SRR
Taking the Exam
Reading Questions o
Answering Questions ... ... ... 9
Afterthe Exam .. .. . ... . o110
Retaking Exams 12
Warping .. 12
Interpreting DESCRIBE Outpul: 12
Sample Tables 14
MySQL Developer Exams
MySQL Developer | Exam
Client/Server Concepts 21
1.1 General MySQL Architecture - |
1.2 Invoking Client Programs ......................... .o oo 22
1.2.1 General Command Option Syntax ... ... 23
1.2.2 Connection Parameter Options 4
1.23 Using Option Files .. ........................... ....... 28
1.2.4 Selecting a Default Database ... ...... .. 30
1.2.5 Establishing » Connection with a GUI Cllem: ) |
1.3 Server SQL Medes ... ... ... ... ... 31
2 The mysql1 Client Program 35
2.1 Using mysql Interactavely ........... .. .. ... 35
2.2 Scatement Terminators ... o ... 38



Contents ix

2.3 The wysq) Prompts . ... S ... 38
2.4 Using Editing Keys inmysq? ........... ........ w39
2.5 Using Seripe Files with mysql ... ... e 40
2.6 mysql Outpue Formats .. ... I ¢
2.7 Chient Commands and SQL Statements ______ R 41
28 Using Server-Side Help ... ... ... . . .4
2.9 Using the --safe-updates Opton ... .. e 44
MySQL Query Browser _’ 45
3.1 MySQL Query Browser Capabiliies ... . . . 45
3.2 Using MySQL Query Browser ... ......... ... .. e 46
3.3 Using the Query Window . ....................o..ociiii 47

3.3.1Entcrinngeries,.,..,,.,.,,.._.,,,,. ... .48

3.3.2 The Result Area . ........ ... .. P 48

333 The ScriptEditer . ................... 49

3.3.4 Stored Routine Management ..... ... ............ ... 49

3.3.5 The Object and Information Browsers ... ST 49
3.4 The MySQL Table Editor .....................................50
3.5 Connection Management ... ... PO 3 |

351UsmgtheConnecuonD1alog e 82

3.5.2 Editung Connection Profiles .......................... ...53
36 TheOpdons Dialog ... ... 53
MyS0OL Connectors 55
4.1 MySQL ChientIneerfaces ... ... ...........~.....................55%
4.2 MySQL Connéctor/ODBC ... ... e R 56
43 MySQL Connector/] ... ......0 . oo o L. 56
4.4 MySQL Connector/NET ... . .. e e 57
Data Types 59
5.1 Dawa Type Overview ... ........ ... o0l 59
5.2 Numeric Data Types .. ................. ... .61

5.2.1 Iﬁteger Data Types ................... ORI D 61

5.2.2 Floating-Point Data Types .. ... ....... ........ .....62
5.2.3 Fixed-Point Data Types ... .. ... ... ... ... .63
$3TheBITDara Type ......... ... ... .. ... e 64
5.4 Saing Daa Types ... 0.0 o0 64
541CharacterSetSupport 65

5.4.2 Non-Binary String Data Types: :
CHAR, VARCHAR, TEXT ... o e it n 67

5.4.3 Binary String Daca Types:
BINARY, VARBINARY, BLOB ... .........c.ocovn oo ... 09

544 The eNumand SET Dava Types  ............................69



Contents

5.5 Temporal Data Types ... ... ... .. i

5.5.1 The DATE, TIME, DATETIME,

and YEAR Data Types o, ... .. .0 Lo

$.5.2 The TIMESTAMP Data Type

5.5.3 Per-Connection Time Zone Support ......... . ... ...

5.6 Column Attributes ...

5.6.1 Numeric Column Atmbutcs R U
5.6.2 Sering Column Acributes

5.6.3 General Column Atcribuces

5.8.1 Handling Missing Valves ........

72

73

.74

79

.. 82

82
83

5.7 Using the AUTO_INCREMENT Column Attribuee ... .. ... ...,
5.8 Handling Missing or Invalid Data Values ... e

$.8.2 Handling Invalid Values in Non- Smct Mode e

5.3.3 Handling Invalid Values in Serict Mode

ldentifiers
6.1 Identifier Syntax

6.2 Case Sensitivity of Idennfers SRR .

6.3 Using Qualified Names .

Databases

7.1 Database Propertes ....... ...
7.2 Creating Databases

.84
.90

|
.92

5.8.4 Enabling Additional Tnput Data Restrictions . .. . ..
5.8.5 Overriding Input Data'Resuictions”. . ...

.95
.95
97

.97

7.4 Dropping Databases .. ...

7.5 Obtaining Database Meradata ...

8 Tables and Indexes

8.1 Table Properties . ... ..

8.2 Creating Tables .......... ..
8.2.1 Creating Tables Usmg an Exphmt Deﬁmtmn e
8.2.2 Specifying the Storage Engine for:a Table ...

8.2.3 Creating Tables Based on Existing Tables .

8.2.4 Using TEMPORARY Tables ... ... ... ... ... .. ..

8.3 Akering Tables ... ....... . .. ... ...
8.3.1 Adding and Droppmg Columns .

8.3.2 Modifying Existing Columns ............ ... . ...

8.3.3 Renaming a Table .. ........ ..

.98
64Usngeser\redWordsasldenuﬁers

Y

103
103

7.3 Altering Databases ... ... ...

105
105

. 106

109

. 109
111
112

oo 113
.. 115

S116

117

.. 118

119

120
S34Spemf}nngMulupleTableAltemncms

120



Contents

84 Dropping Tables . ... ... 120
8.5 Emptying Tables «....... .............. ... SO R V] |
8.6 Indexes ... e
861Ty‘pesof1ndcxes R P .
8.6.2 Creating Indexes ......:...... e 122
863ChoosmganIndemngAlgorld'lm . 128
8.7 Dropping Indexes ..... ... g 129
8:8 Obtaining Table and IndexMetadata ..... ' e 130
Querying for Data . . 135
9.1 Using SELECT to Retrieve Data .. .. ... ... ... ... . 135
9.2 Specifying Which Columns to Retrieve .........................136
9.2.1 Renaming Retrieved Columns ... ... ...... . 137
9.2.2 Tdentifying the Database Containing a Teble . .......... 138
9.3 Specifying Which Rows to Retrieve ... ... ... ... ....... 139
9.3.1 Using ORDER BYtoSortQueryRcsults R £
9.3.2 The Nacural Sorc Order of Data Types ..0..... .. 143
9.3.3 Limiting a Selection Using LIMIT © ... ... ... 146
9.3.4 Using DISTINCT to Elimjnite Duplicates....._. .. 148
94Aggregatngesults e 150
9.4.1 The MING and MAX() AggregateFuncuons 151
9.4.2 The SUMO) and AVG() Aggregate Funciibns ... . .. .. 152
943TheCOUNT()AggregateFunctmn 152
9.4.4 The GROUP_CONCAT () Functon . P 5.
9.4.5 Aggregation for NULL Values or Empry Set:-, ............. 153
95 Grouping Resules ... . 156
9.5.1GROUP BY and Sorting ... ... o 160
9.5.2 Selecring Groups with HAVING ... ... ............... 160
9.5.3 Using GroOUP BYandHITH ROLLUP ... ... ..............161
26 Using UNION ... ... ...0 . ... . 165
SQL Expressions 167
10.1 Components of SQL Expressions . ... .. ... ....... .. 167
10.2 Numeric Expressions .. .............. ..., ..o o0 .. 169
10.3 String Expressions ........ . U il |
10.3.1 Case Sensitivity in Smng Comparlsons S i
10.3.2 Using LIKE for Pattern Matchmg e 176
10.4 Temporal Expressions .. .........c ' oo 179
10.5 NULL Values | e e 1 BO
“;106FuncuonamSQLExpress:ons 8
10.6.1 Comparison Functions ... —.............. ... . 182

10.6.2 Control Flow Functions ... ........ ... ..........184



xii

Contents

7

n

12

10.6.3 Aggregate Funetions .. ... .ooo o

10.6.4 Marhematical Functions ... ... ..

10.6.5 Sering Functions ... ... o0 o
10.6.6 Temporal Functions .........v.......oo 0
10.6.7 uLL-Refated Funedons .. oo oo
10.7 Comments'in SQL Statements. .. ... :..... ... ... ... ... .

Updating Data

11.1 Update Operations ................ci i
. 194

11.2 The INSERT Statement ... .. ..

11.2.1 Adding Multiple Records w1th a Slngle
INSERT Statement . .

ll22HandlmgDuphcatheyValues

11.2.3 Us_mg INSERT ... ON DUPLICATE '

KEY UPDATE .. oo\ oo o e
11.3 The REPLACE Stacement . ........ U
. ..201
- 203

114TheUPDATEStal:ement i,
11.4.1 Using UPDATE WIth ORDER BY and LIMIT

11.4.2 Preventing Dangerous UPDATE Statements ... ... ...
11:4.3 Multiple-Table UPDATE Statemments .. _...... ...

11.5 The DELETE and TRUNCATE TABLE Statements e

. 205

205

. 206

_ 11.5.1 Using BELETE with ORDER BY and LIMIT

11. 52Mult1ple Table DELETE Statemcncs

11.6 Priviteges Required for Update Sl:atements

MySQL Developer 11 Exam
Joins

12.1 Overview .. ... ... i,
12.2 Writing Irmer]cuns T

12.2.1 Writing Inner Joins wtth che Comma Operator e
12.2.2 Writing Inner Joins with INNER J0IN ... ... ... ... .

12.3 Writing Outer Joins ...................
12.3.1 Writing LEFT JOIN Quenes
12.3.2 Writing RICHT JOIN Quéries . ..

12 4 Resolving Name Clashes Usmg '
Qualifiers and Aliases :". ...

12.4.1 QuahfymgColumnNames el
12.4.2 Qualifying and Aliasing Table Names .
12.5 Multiple-Table UPDATE and DELEYE Stateménts ... .......... ...

13 Subqueries

l?lTypesofSubquenes PR USRS
13.2 Subqueries as Scalar Expressmns .....................

185
186
183
189

A9

192

193
193

196
197

198
199

204
204
204

209

... 209
210
210
. 217
217
.28
221



Contents it

13.3 Correlated Subqueries ........ ... .. S 229
13.4 Comparing Subquery Results to Outer Query Columns .. 130
13.4.1 Using ALL. ANY, and SOME ... ...c..:. ... ... ... 230
U342 USINg IN e L 234
1343 Using 6XISTS . oooe oot e 235
135C0mparlsonUsngowSubqueues . 1
136UsmgSubquen@smd’teFROMClause e 237
13.7ConvertingSubqueriestoJoifls 238
13.7.1 Converting Subql.]eries. w Inner Joins ............ . .. .238
13.7.2 Converting Subqueries to Outer Joins ... ..... ... ..240
13.8 Using Subqueries in Updates . ... .. ..., ....... . .241
14 Views Co 243
14.1 Reasonsto Use Views ... ..................... .................243
142 Creating Views ... ... .. 244
14.2.1 Restrictions on Views .0 ... ... .. . 247
14.2.2 View Algorithms ... .. e 248
14.2.3 Updatable Views . i~ ... v 0 o 250
14.3 Aitering Views ............ e e e 253
14.4 Dropping Views ... i 253
145 Checking Views ... ... .. ... 254
l460btamlnngewMetadata P &
14.7 Privileges Required for Views ... ... R S 256
15 Importing and Exporting Data 257
.15.1 Import and Export Operations ....... ..........................257
15.2 Importing and Exporting Using SQL. ................. ... ... 258
15.2.1 Importing Data wich LOAD DATA INFILE- . .. .. 258

15.2.2 Exporting Data with SELECT ..
INTO OUTFILE .......... e . 264
1523DataFlleFonnatSpec1Fers e e oo 265
1524 Importing and Exporting NULL Values ... .. ... . 267
15.3 Importing and Exporting Data from the Command Line ... 267
153lIrnportngataw:thmysqhmport .. . 7)
15.3.2 Exporting Data with mysqldump . ........ .. .. ... 270
16 User Variables 273
16.1 User Variable Syneax . .... .. ......................... ... 173
16.2 User Variable Properties ............ ... .. ... ......274
17 fPrepared Statements _ 275
17.1 Benefits of Prepared Statemcnts e 278

17.2 Using Prepared Statements from the mysql Cllent e 278



Xiv

Contents

18

19

20

21

17.3 Preparing a Statement ..........0. .0
- 17.4 Executing a Prepared.Statement .. ............. ... L

17.5 Deallocating Prepared Statements .............. ... .

Stored Procedures and Functions
18.1 Benefits of Stored Routines

276
277

279

281

.. 282

18.2 Differences Between Stored Pr ocedurec: and Functlonc .......
....284
.. 284

18.3 The Namespace for Stored Routines .
18.4 Defining Stored Routines

18.5 Creating Stored Routines ..................... o

18.5.1' Compound Statements ... ... ... ..
. ..289
.. 291

18.5.2 Declaring Paramerers
18.5.3 The DECLARE Statement

18.5.4 Variables in Stored Routines .... . ... L.

18.5.5 Conditions and Handlers
18.5.6 Cursors

18.5.7 Retrieving Muluple Result Sets e

18.5.8 Flow Control

18.6 Altering Stored Routnes .................. G

18.7 Dropping Stored Routines
18.8 Invoking Stored Routines

18.10 Srored Routine Privileges and Execution Security . ..

Triggers

19.1 Reasons to Use Triggers .. ..

19.2 Trigger Conéepts ... oo v e
19.3 Creating a Trigger . ...." " ... ... ... ..

19.4 Restrictons on Triggers .. ............

19.6 Destroying a Trigger ... ...

283

285
287

291

.292
295

297

.. 208

302

.. 303

1890btam1ngStoredRouuneMetadata
.. 305

304

307

.. 307

308

309

lQSReferrmgtoOlclandNewColumnValueq

197inlegesReqmredforTnggers

thalnmg Database Metadata

20.1 Overview of Metadata Accéss. Methods ........ ...

20.2 Using INFORMATION_SCHEMA to Obuain Metadata .. ... ... .....
317

20.3 Using SHow and DESCRIBE to Obtain Meradata

20.4 Using mysqishow to Obeain Metadata .. ... ... ... ... .. .

Debugging MySQL Applications
21.1 Interpredng Error Messages ... ...

311
311
312

313

313

314

322
325

U ¥.4.
21.2 The SHOW WARNINGS Statement ... ...... ... .................. ...

326



r
Contents

21.3 The SHOW ERRORS Statement ... :...... oo .ooo.i.o...... 320

21.4 The perror Udlicy .. ........ ... Cg 320

22 Basic Optimizations = N 331
22.1 Overview of Optimization Principles 331
22.2 Using Indexes for Optimization .......... 0 ... ... .. 332

22.2.1 Types of Indexes L3
2222PnnmplesforIndexCreatmn - 333
22.23 IndexmnglunmPreﬁxes 334
22.24 Leftmost Index Prefixes ... . ... ....... . . 335
22.3 Geneval Query Enhancement e A 337
22.3.1 Query Rewriting Techmques - o 337
22.3.2 Using EXPLAIN toObtain Optumzer Informanon ...... 338
22.3.3 Opdmizing Queries by Limiting Output _________ ... 339
22.3.4 Using Summary Tables . ... 340
22.3.5 Opumizing Updates .. ....... ... e 343
22.4 Choasing Appropriate Storage Engines ...+ ... .34
22.5 Normalization ..., . P 3
MySQL DBA Exams
MySaL DBA | Exam ,

23 MySCL Architecture K1Y |
23.1 Client/Server Overview ............... . . . ... 351
23.2 Communication Protocols .......... e 352
23.3 The SQL. Parser and Storage Engme Tlers e 3154
23.4 How MySQL Uses Disk Space ... ............ ... ... 355
23.5 How MySQL Uses Memory . ..o 355

24 Starting, Stopping, and Configuring MySQL 359
24.1 Types of MySQL Distribudions ... ... e 359

24.1.1 MySQL Binary Diswributions . .. .. .. .. ... 360

24.1.2 MySQL Source Distributions .. . L 360

24.2 Starting and Stopping MySQL Server on Wndows S 1.1

24.2.1 Server Startup Prerequisites on Windows ... .......361

24.2.2 Runuing MySQL Server Manually on Windows ... ... 363

24.2.3 Running MySQL Server as 2 Windows Service ........364

| 24.3 Srarting and Stopping MySQL ServeronUnix ......... ......365
§ 24.3.1 Server Startup Prei‘eg.ujsitcs oh 'Uni)'cv . ......365

24.3.2 Choosing a Server Startup Method on Unix ... ...... 367




xvi

Contents

25

26

)
24.4 Runtime MySQL Configuration ......... R PR 368
24.5 Log and Status Files ........ ... R e 372
24.5.1 The General Query Log 373
24.5.2 The Binary Log . P ¥ &
24.5.3 The Slow Query Log ... 374
24.54The ErrorLog .......... e 374
2455 Staws Files ... ... 375
24.6 Loading Time Zone Tables 375
24.7 Security-Related Configuration I ]
24.8 Setting the Default SQL Mode ... ... e 377
24.9 Upgrading MySQL ... ... ...l 377
Client Programs-for DBA Work 379
25.1 Overview of Administrative Clients e 379
25.2 MySQL Administrator ..........ooiiiiiiiiiiis v 380
253 mysgY L e e 381
254 mysqladmin ... e 381
255 mysglimport ... 182
25.6 mysqldump . ... 382
25, ?CllcntProgramLmntatlons e ... 383
MySQL Administrator 385
26.1 MySQL Administrator Capabilities .385
26.2 Using MySQL Administrator 386

26.2.1 StarungMySQLAdnumst.rator

386

26.2.2 Selecdng an Operadonal Mode ... ... ... . 387

26.3 Server Monitoring Capabilities . ................................ 388
26.3.1 Server Information ... ... ... 389
26.3.2 Server Connections . .......::.... ... EEUDURUE 389
26.3.3 Healeh .......... PO 380
2634 8erverLogs ... TR 390
26.3.5 Replication Seatus .. .................... ... 390
26.3.6 Catalogs ... ... 390

26.4 Server Configuration ... 391
26.4.1 Service Control. ... 391
26.4.2 Startup Variables ... ... .... ... ... ... .. ... .. 392
26.4.3 User Administration ... .................................392

26.5 Backup and Restore Capabilides ............................ L 393
26.5.1 Making Backups ................ oo 393
26.5.2 Restoring Backwps ... ... 394

26.6 MySQL Administrator System Tray Monitor .394



27

28

29

30

Character Set Support T

27.1 Performance Issues . ... ... ... ... ...

27.2 Choosing Data Types. for Charactcr Co]umns e

Locking

28.1 Locking Concepts .......... ... <. o
28.2 Explicit Table Locking .. ........ ... ... ... ...

28.3 Advisory Locking

Storage Engines

29.1 MySQL Storage Engines ......... ... ..

29.2 The MyIsam Engine

29.2.1 my1sam Locking Chamcteustncs

29.2.2 my1sam Row-Storage Formats
29.3 The MERGE Engine

293, 1MERGELochngCharacterlstlcs
29.4 The InnoDB Engine ... ...... P e e

29.4.1 The InnodB Tablcsp*\ce and Logs

2042 InnoDBandACIDComphance
“»  29.4.3 The Innob8 Transacdion Model ............. ..
29.4.4 InnoDB Locking Characteristics ... S

29.4.5 InacDB Isolation Levels, Multi-Versioning,
and Concurrency .

7946Ustngror6|gnKe}rs e

29.5 The MEMORY Engine ..

29.5. 1MENORY1ndexmgOpuons .......
L. 433
435

29.6 The FEDERATED Engine ...

297TheClusterStorageEngme ..... P
2980&1&1‘St0r.1geEng1nes

Table Maintenance

30.1 Types of Table Maintenance Operatons .................. ... ..
... 438
439

30.2 SOL Statemensts for Table Maintenance. ... ...
3021 CHECK TABLE . .. ... ... ... ..... ..

30.2.2 REPAIR TABLE .. ..\ oo e
30.2.3 ANALYZE TABLE .., ... . ... . o i

30.2.4 OPTIMIZE TABLE

30.3.2 The myisamchk Utility . .
30.3.3 Options for mysqlcheck and my.i samchk

Contents

385
.. 3958
396
399
..399
.. 401
403

405
405
408

... 409
411
%12
.. 414

414
415
416

o 416

418

420

294.7 Conﬁgurmg and Momtonng InnaDB ... ... ... ... 426

.. 432
433

436

437
437

439
439
.. 439

30.3 Client and Utility, Programs for Tablc Mamtenancc e 440

30.3.1 The mysqlcheck C]JentPrograln

440
..441

. 442

i



xviii

Contents

3N

32

33

34

30.4 Repairing InnoDB Tables .................. U e

30.5 Enabling #y1sam Auto-Repair

The INFORMATION_SCHEMA Databasé

31.1 INFORMATION_SCHEMA Access Symtax ....... .....................
L4449
31.3 Limitations of INFORMATION_SCHEMA ..+ .. * " . .. .

31.2 INFORMATION_SCHEMA Versus SHOW ... ... ... ..o ool

Data Backup and Recovery Methods
32.1 Introduction ... .. ...

32.2 Binary Versus Texmal B*\ckups
32.3 Making Binary Backups

32.3.1 Making Binary MyISAM Backups

32.3.2 Making Binary. InnoDB Backups

32.3.3 Other Binary Backup Tools

32.3.4 Condidons for Binary Por tablllty
32.4 Making Text Backups .. o

32.4.1 Making Text Backups via. SQL

324.2 Maklng Text Backups with mysq) dump

32.6 Replicacion as an Aid 6 Backup .. ... ...

32.7 MySQL Cluster as Disastér Prevention .......... . .. o

32.8 Daca Recovery -
32.8.1 Re]oadmg mysquump Output

32.8.3 Processing Binary Log Contents .

Using Stored Routines and Triggers for Administration

33.1 Using Stored Routines and Triggers for Security Purposes . . ..
33.2 Using Stored Routines to Enhance Performance ........... ...

MySQL DBA It EXAM

User Management

34.1 User Account Management  ......... SR

34.1.1 Types of Privileges That MySQL Supports

34.1.2 The Grant Tables ... .. .. ... T

34.1.3 Approaches to Accoui_'ll: Management ... ... ...

34.1.4 Creating and Dropping User Accounts ........ .......

34.1.5 Specifying Account Names . ..................... . .
34.1.6 Granting Privileges ... ... ....... ... o
34.1.7 Revoking Privileges ... ... .. .. . ...

447
447

450
451

... 451
... 452
.. 453
... 453
S 454
. A58
R ]
S AST
. 457
- .. ..457

32.4.3 Making Text Backups, with MySQL Adrmmsrrator e
32.5 Backing Up Log-and Starus Files ... ... ... ..

461
461

. 462

462

....462
- ceae...463
32.8.2 Reloading Dumps with My'SQL Admmlstmtor -

.. 464

469

469
471

473
473

- 474
476
. 477

478

..478
480



r

Contents

34.1.8 Changing Account Passwords ........ ... .. ..... ... 484

34.1.9 When Privilege Changes Take Effect ... ............. . 484

34.1.10 Specifying Resource Limits . ... ... .. ..485

34.1.11 Privileges Needed for Account Managemem ce......485

34.2 Client Access Control. ... .. .. ... ... .. .....486
34.2.1 Connectlon Request Checkmg ........ . ... ... 488

34.2.2 Statement Privilege Checlung e 489

34.2.3 Resource Limit Checking ... .. ' S 480
34.2‘4Disab|ingClientA_;céssControl e 490

35 Securing the MySQL Installation _ 43
35.1 Security Issues .. ... .. e R 2|
35.2 Operating System Secunty ....................... e 492
35.3 Filesystem Security ... ... .o 493
354LogFilesandSecuriry_ e e o 495
35.5 Network Security ... ... I 27
35.5.1 Securing the Imm] MySQL Accounts .................. 496
3552Genem] Pr1v1|egc Precauuons e . ....498
3553MySQLClustcrNetworkSecunty 99

35.6 FEDERATED Table Security ... ... 500
36 Upgrade-Related Securi'ty Issues ) 501
36.1 Upgrading the Privilege Tables ... . o 501
36.2 Security-Related SQL Mode Values . 112
37 Optimizing Queries 505
37.1 Identifying Candidates for Query Analysis ................ ... 505
37.2 Using EXPLAIN to Analyze Quenes ... ... .................. ... 507
37.2.0 How EXPLATIN Works ... ... .. ... ... T 507

37.2.2 Anmalyvzing a Query ... .. .. .. . o 509

37.2.3 expLAIN Qurppt Columns ..., .. ... .. ... 514

37.3 Using SHOW WARNINGS for Optimization ..... . ...... ..... .....5]19
37.4 MyIsaM Index Cachmg ......... o e ce.. 819

38 Optimizing Databases . 523
38.1 General Table Optimizations .................................. .523
18.2 Normalizaton ... ... . 7.5,
38.3 MyISaM- SpemﬂcOptnmmt]ons . X 1 |
38.3.1 MyIsam Row-Storage Formaes ... . ... 532

38.3.2 Keep Optimizer Information Up wo Date e 837

£ 3833 FuLLTexT Indexes ... ... ... . X ¥
38.3.4 Specifying Myrsam Maxirmum Row Count ... 539

38.4 IanoDB-Specific Optmizations ..................................54]




Contents

39

41

42

A
B

38.5 MERGE-Specific Opumizations ... ... ... ...
38.6 MEMORY-Specific Optimizations ...... ...... ... ...

Optimizing the Server

39.1 Interpreting mysqld Server Information S
39.1. 1AccessingServerSysteﬁ‘lVariables
39.1.2 Accessing Server Stats Variables ORI

39.2 Measuring ServerLoad . .. ... . .. e

393Tun1ngMemoryParameters Cee
39.3.1 Global (Server-Wide} quametcrs ...................
39.3.2 Per-Client Parametérs . ... ... ... ...

39.4 Using the Query Cache B
39.4.1 Enabling the QueryCache
39.4.2 Measuring Query Cache Uuhzatmn TR

Interpreting Diagnostic Messages
40.1 SourcesofDlagnostchnfom'mtlon D
40.2 Using the Error Log for Dngnostlc Purposes e
40.3 Using The Slow Query L_og fO}'_ Dlggn_osuc Purposes
Optimizing the Environment :
4.1 ChoosingI-lardwareforMySQLUse
41.2 Configuring Disks for MySQL Use : -
41.2.1 Moving Databases Usmg Svmbollc Lmks o
41.2.2 MyIsaM Table Symlinking ........0....0... ... .
41.3 Network Issues . ' '
41.4 Optimizing the Operatmg System For MySQL Use

Scaling MySOL

42.1 Using Multiple Servers . ... . e

42.2 Replication ........ . D
42.2.1 Setting Up Repllcauon e i U
42.2.2 The Binary and Relay Lo_gs
42.2.3 Replicaton-Related Threads .
42.2.4 Replication Troubleshootmg c
42.2.5 Replication Compatibility and Upgradmg e

Appendixes
References

Other Offers

Index

.. 542
.. 543

545

. 545

546

.. 549

552

.. 553

554
558

... 559
... 560
561

563

..563

563

. 564

567
567

.... 568
569

570

.57
572

575
575

.. 577

578

... 580
581
.. 583

583

587
589

5



