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AES_DECRYPT() function, 557
AES_ENCRYPT() function, 558
afterLast() method (Java), 633
aggregate functions, 

 

554–557

 

AVG, 555
BIT_AND, 555
BIT_OR, 555–556
COUNT, 556
MAX, 556
MIN, 556–557
STD, 557
STDDEV, 557
SUM, 557
user-defined, 191, 

 

200–201

 

sample, 201–204
ALL privilege, 435, 488
ALL PRIVILEGE privilege, 435, 488
ALTER privilege, 435, 446, 488
ALTER statement, 

 

482

 

ALTER TABLE statement, 

 

25–26

 

to convert ISAM table to MyISAM 
table, 56

to create primary key, 129
DROP clause, 26
DROP PRIMARY KEY, 152
for full-text index creation, 132
MODIFY clause, 26
and ordinary index creation, 131
RENAME clause, 26
and transaction completion, 117

analysis phase of database lifecycle, 

 

240–241

 

example, 250–251
ANALYZE TABLE statement, 169, 

282–283, 

 

482

 

analyzing tables
with myisamchk utility, 283–284
with mysqlcheck utility, 283

AND, && logical operator, 14, 68, 499
ANSI mode, running MySQL in, 

 

408

 

ANSI SQL, NATIONAL keyword for 
compliance, 48

ansi_mode variable, 379
APILEVEL attribute (Python), 619
application development stages, 

 

185–189

 

application design, 

 

187

 

coding, 

 

187–188

 

requirements analysis, 

 

186–187

 

testing and implementation, 

 

189

 

applications, security in, 

 

448–449

 

args parameter
of user-defined init function, 196
of user-defined main function, 

197–198
arithmetic operators in SQL, 

 

69–70

 

, 

 

500–502

 

array, PHP function to return, 577–578
ARRAYSIZE attribute (Python), 620
ASC keyword, 18
ASCII() function, 524–525
ASIN() function, 544
at sign (@), for MySQL variable, 99
ATAN() function, 545
ATAN2() function, 545
atomicity of transactions, 256
attributes

of entities, 242
in Perl DBI module, 

 

610–617

 

in Python, 

 

619–620

 

of record, 5, 212
auto increment field, 

 

142–151

 

creating, 142
going out of bounds, 148
inserting records containing, 

143–144
multicolumn indexes and, 

 

150–151
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problems with LAST_INSERT_ID() 
function, 

 

148–150

 

returning and resetting, 144–147
setting increment value, 146–147

AUTOCOMMIT, 

 

112–115

 

, 117, 
392, 495

AutoCommit attribute (Perl DBI), 613
AUTO_INCREMENT, PHP function 

to return most recent value, 586
automatic rehashing, 52, 54
available_drivers method (Perl DBI), 596
AVG() function, 22, 555

 

B

 

back_log variable, 

 

373

 

, 379
backslash (\), for directory, vs. escape 

character, 305
BACKUP TABLE statement, 

 

483

 

backups, 301
binary update log for, 274, 

 

329–332

 

of InnoDB tables, 

 

332–335

 

of MyISAM tables
with BACKUP command, 

 

302–305

 

by direct copying files, 

 

307–309

 

restoring, 

 

305–307

 

with mysqldump, 

 

309–315

 

restoring database backed up 
with, 

 

311–315

 

with mysqlhotcopy, 

 

327–328

 

replication as, 

 

335

 

with SELECT INTO, 

 

315–318

 

restoring database with LOAD 
DATA, 

 

318–325

 

restoring database with 
mysqlimport, 

 

325–326

 

basedir variable, 379

batch mode, 102–103
mysql command option for, 52
reasons for using, 105

bdb-no-sync variable, 379
bdb-non-recover variable, 379
BDB tables, 

 

66

 

, 

 

115–117

 

bdb_cache_size variable, 379
bdb_home variable, 379
bdb_lock_detect variable, 379
bdb_log_buffer_size variable, 379
bdb_logdir variable, 379
bdb_max_lock variable, 379
bdb_shared_data variable, 380
bdb_tmpdir variable, 380
beep on error, mysql command option 

for, 52
beforeFirst() method (Java), 633
begin() method (Python), 621
BEGIN statement, 105, 

 

483

 

and transaction completion, 117
begin_work method (Perl DBI), 600
BENCHMARK() function, 

 

170–171

 

, 558
benchmarks, 

 

394–408

 

Berkeley Database, 66
BETWEEN comparison operator, 70, 506
BIGINT column type, 43
BIG_TABLES variable, 392, 495
bin directory, 452
BIN() function, 525
binary distribution of MySQL

directories, 452
installing on Unix

rpm, 

 

458

 

tar, 

 

455–457

 

installing on Windows, 

 

453–455

 

vs. source code, 

 

451–453
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binary numbering system, 80–82
binary update log, 272, 

 

273–276

 

for backups, 

 

329–332

 

and replication, 337
with active log on master, 

 

350–351

 

removing old before starting, 

 

352–354

 

bind_col method (Perl DBI), 604
bind_columns method (Perl DBI), 

604–605
bind_param method (Perl DBI), 605–606
bind_param_array method (Perl DBI), 

606–607
bind_param_inout method 

(Perl DBI), 607
binlog_cache_size variable, 380
BIT column type, 42
bit operators in SQL, 

 

79–84

 

, 

 

509–511

 

&, 82, 510
|, 82, 510
<<, 83, 510
>>, 83–84, 511

BIT_AND() function, 555
BIT_LENGTH() function, 526
BIT_OR() function, 555–556
BLOB column type, 46

index for, 141
BOOL column type, 42
Boolean full-text searches, 

 

135–140

 

boot up, starting MySQL automatically 
at, 

 

264–265

 

Boyce-Codd normal form, 

 

229–232

 

buffer, mysql command option to 
flush, 53

Bytes_received variable, 388
Bytes_sent variable, 388

 

C

 

C API, 

 

645–662

 

data types, 645–648
example, 661–662
functions, 648–661

CachedKids attribute (Perl DBI), 610
calculations

and database design, 246
in SELECT statement, 

 

161–163

 

cancelRowUpdates() method 
(Java), 634

candidate key, 214, 232
“Can’t start server: Bind on TCP/IP port” 

error message, 464
“Can’t start server: Bind on unix socket” 

error message, 464
cardinality, 169, 244
cascading deletes and updates, 216
case, and comparison operators, 72
CASE() function, 558–559
CAST() function, 559–560
CEILING() function, 545
CHANGE MASTER TO statement, 

342–343
CHAR column type, 46, 47

full-text index for, 132
index for, 141
vs. VARCHAR, 48

CHAR() function, 526
character set, 

 

409–413

 

PHP function to return 
default, 573

CHARACTER_LENGTH() 
function, 526

character_set variable, 380
character_sets variable, 380
CHAR_LENGTH() function, 526
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checking tables
with CHECK TABLE statement, 

285–286, 

 

483

 

with myisamchk utility, 287–288
with mysqlcheck utility, 286–287

ChopBlanks attribute (Perl DBI), 611
clearBatch() method (Java), 629
clearWarnings() method (Java), 

627, 629
close() method (Java), 627, 629, 634
close() method (Python), 621, 622
Codd, E.F., 211, 229
coding phase of application development, 

 

187–188

 

column types, 10, 213
date and time column types, 

 

50–52

 

numeric, 

 

42–45

 

string, 

 

45–50

 

column_info method (Perl DBI), 600
columns in database table, 5

adding new, 25
changing definition, 25–26
CONCAT() function to join, 30
dropping, 26
new heading for, 30
types, 

 

41–52

 

date and time, 

 

50–52

 

numeric, 

 

42–45

 

string, 

 

45–50

 

columns_priv table
fields, 419–420
and user permissions, 422

command line prompt, 6
comments

in program code, 187
in Windows startup configuration 

file, 271

commit() method (Java), 627
commit method (Perl DBI), 600
commit() method (Python), 621
COMMIT statement, 105, 

 

483

 

automatic, 

 

112–115

 

comparison operators in SQL, 

 

70–79

 

, 

 

502–509

 

!=, <>, 70, 503
<, 70, 504
=, 71–72, 502–503
>, 70, 504
<=, 70, 505
<=>, 70, 505
>=, 70, 504–505
BETWEEN, 506
IN, 71, 74, 507
IS NOT NULL, 70
IS NULL, 505–506
LIKE, 16–17, 74–75, 506–507
REGEXP, RLIKE, 70, 71, 

507–509
vs. regular expressions, 76

CompatMode attribute (Perl DBI), 611
compiling

avoiding common problems, 

 

465

 

MySQL optimally, 

 

461

 

user-defined functions, 192–194
composite entity type, 244
compressed tables, 58–60
compression, mysql command option 

for, 52
Com_[statement] variable, 388
CONCAT() function, 30, 526–527
CONCAT_WS() function, 527–528
conceptual design phase, 

 

242–245

 

CONCURRENT keyword, for LOAD 
DATA statement, 324
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concurrent_inserts variable, 380
.conf file for character set, 411–413
config.cache file, and recompiling, 465
connect method (Perl DBI), 

 

596–597

 

connect() method (Python), 620–621
connect_cached method (Perl DBI), 597
connection to MySQL server, 

 

5–7

 

, 

 

6

 

persistent, 

 

176

 

, 369
PHP function to establish, 

589–590
PHP function to close, 573
PHP function to establish, 573–574
PHP function to return information 

about, 585
with Secure Socket Layer, 

 

447–448

 

security when, 

 

415–416

 

CONNECTION_ID() function, 560
Connections variable, 388
connectivity, 244
connect_timeout variable, 380
consistency of transactions, 256
consistent reads, with InnoDB tables, 

 

107–108

 

constraints, 247
CONV attribute (Python), 619
CONV() function, 528–529
CONVERT() function, 560
copying files for backups, of MyISAM 

tables, 

 

307–309

 

COS() function, 545–546
COT() function, 546
COUNT() function, 

 

21–22

 

, 556
CPU (central processing unit), and 

performance, 394
crash-me script, 399–408

options, 399–400

CREATE DATABASE statement, 7
CREATE FUNCTION statement, 194
CREATE INDEX statement, 131

and transaction completion, 117
CREATE privilege, 435, 488
CREATE statement, 

 

483–486

CREATE TABLE statement, 9–10
for full-text index creation, 132
and ordinary index creation, 131
PRIMARY KEY keyword 

in, 129
CREATE TEMPORARY TABLES 

privilege, 435, 488
Created_tmp_disk_tables variable, 388
Created_tmp_files variable, 388
Created_tmp_tables variable, 388
createStatement() method (Java), 627
CURDATE() function, 512
CURRENT_DATE() function, 

28–29, 512
CURRENT_TIME() function, 

512–513
CURRENT_TIMESTAMP() 

function, 513
cursor() method (Python), 621
CursorName attribute (Perl DBI), 614
CURTIME() function, 513

D
data, 212, 239
Data Definition Language (DDL), 24
data directory, 452
data integrity, 214
Data Manipulation Language (DML), 24
data redundancy, 209
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data sources and ODBC (Open Database 
Connectivity), 663–665

connection options, 665
setup, 664

data types, 10, 213. See column types
DATABASE() function, 561
database lifecycle, 239–250

analysis phase, 240–241

design phase, 241–248

common errors, 246–248
concept, 242–245
logical and physical, 245–248

example, 250–256

analysis phase, 250–251
design phase, 251–254
implementation phase, 254–255

testing, operation and maintenance, 
255–256

implementation phase, 248

maintenance phase, 249–250

operation phase, 249

testing phase, 248

database maintenance
analyzing tables, 282–284

with ANALYZE TABLE 
statement, 282–283

with myisamchk utility, 
283–284

with mysqlcheck utility, 283
checking tables, 284–288

with CHECK TABLE statement, 
285–286

with myisamchk utility, 287–288
with mysqlcheck utility, 

286–287
with myisamchk utility, 294–298

check options, 296–297

general options, 295–296, 298
repair options, 297–298

with mysqlcheck utility, 292–294

optimizing tables, 280–282

with myisamchk utility, 281–282
with mysqlcheck utility, 281
with OPTIMIZE statement, 280

repairing tables, 288–298

with myisamchk utility, 291–292
with mysqlcheck utility, 290–291
with REPAIR TABLE, 289–290

database management system, 4
database programming

development stages, 185–189

application design, 187

coding, 187–188

requirements analysis, 186–187

testing and implementation, 189

techniques, 176–185

code portability and maintenance, 
177–181

persistent connections, 176

work division between database 
server and application, 
181–185

databases
connecting to, 9. See also connection to 

MySQL server
creating, 7–38

experimenting, 8–9

following MySQL install, 7–8

need for permission from 
administrator, 8

PHP function for, 574
date functions, 26–29

dropping tables and databases, 24–25

PHP function for, 575–576
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early models, 209–211

hierarchical, 210, 210–211

network, 211, 211

information retrieval, 13–23

average, minimum and total 
values, 22–23

calculations, 23

counting, 21–22

distinct records, 21

limiting number of results, 18–20

order of processing conditions, 
15–16

pattern matching, 16–17

returning maximum value, 20–21

sorting, 17–18

mysql command option to use, 52
names for, PHP function to 

return, 575
normalization, 219–236

1st normal form, 226–227

2nd normal form, 227–228

3rd normal form, 228–229

4th normal form, 233–234

5th normal form and beyond, 
234–236

Boyce-Codd normal form, 
229–232

and denormalization, 236–237

PHP function to change, 592
PHP function to return resource to 

list, 586–587
symbolic linking, 473–476

term definition, 212
terminology, 5
what it is, 4

datadir variable, 380
data_sources method (Perl DBI), 597

date and time column types, 50–52

date and time functions, 26–29, 
511–524

ADDDATE, 512
CURDATE, 512
current date and time, 28–29
CURRENT_DATE, 512
CURRENT_TIME, 512–513
CURRENT_TIMESTAMP, 513
CURTIME, 513
DATE_ADD, 513
DATE_FORMAT, 513–515
DATE_SUB, 515
DAYNAME, 515
DAYOFMONTH, 516
DAYOFWEEK, 516
DAYOFYEAR, 516
EXTRACT, 516–517
FROM_DAYS, 517
FROM_UNIXTIME, 517–518
HOUR, 518
MINUTE, 518
MONTH, 518
MONTHNAME, 519
NOW, 519
PERIOD_ADD, 519
PERIOD_DIFF, 520
QUARTER, 520
SECOND, 521
SEC_TO_TIME, 520–521
specifying format, 28
SUBDATE, 521
SYSDATE, 521
TIME_FORMAT, 521
TIME_TO_SEC, 521
TO_DAYS, 522
UNIX_TIMESTAMP, 522
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WEEK, 522–523
WEEKDAY, 523
YEAR, 523–524
YEARWEEK, 524

date calculations, 35–37

DATE column type, 51
DATE_ADD() function, 513
DATE_FORMAT() function, 513–515
DATE_SUB() function, 515
DATETIME date column type, 51
DAYNAME() function, 515
DAYOFMONTH() function, 29, 516
DAYOFWEEK() function, 516
DAYOFYEAR() function, 30, 516
db table

fields, 418
and user permissions, 421, 422

db_pconnect() function (PHP), 178
DDL (Data Definition Language), 24
debug information, mysql command 

option for, 54
debug log, mysql command option 

for, 52
debugging queries, 188
DEC column type, 44
DECIMAL column type, 44
decimal number system, 80
DECODE() function, 561
default character set, mysql command 

option for, 52
DEGREES() function, 546
deinit function

for aggregate user-defined 
functions, 201

for standard user-defined 
functions, 198

Delayed_errors variable, 388

delayed_insert_limit variable, 380
Delayed_insert_threads variable, 388
delayed_insert_timeout variable, 380
delayed_queue_size variable, 373, 380
Delayed_writes variable, 388
delay_key_write variable, 380
DELETE privilege, 435, 488
DELETE statement, 23–24, 486

optimizing, 172
deleteRow() method (Java), 634
deleting records in table, 23–24, 98

denormalization, 236–237

dependencies, multivalued, 234
DESC keyword, 18
descending sort, 18
DESCRIBE statement, 11, 486

DESCRIPTION attribute (Python), 620
DES_DECRYPT() function, 561
DES_ENCRYPT() function, 

561–562
design phase of database lifecycle, 

241–248

concept, 242–245
example, 251–254
logical and physical, 245–248

determinant, 232
directories

for binary installation, 452
for data storage, 262, 263
for program code, 188

dirty read, 124
disconnect method (Perl DBI), 600
distclean utility, 465
DISTINCT keyword, in SELECT 

statement, 92
DML (Data Manipulation Language), 24
do method (Perl DBI), 600–601
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DO statement, 487

documentation of code, 187
domain, 213
domain key normal form, 236
dotted notation for table fieldnames, 

33–34
DOUBLE column type, 43
DOUBLE PRECISION column type, 43
Driver attribute (Perl DBI), 613–614
DROP clause, for ALTER TABLE 

statement, 26
DROP DATABASE statement, and 

transaction completion, 117
DROP INDEX statement, 152
DROP privilege, 435, 446, 488
DROP statement, 487

DROP TABLE statement, and 
transaction completion, 117

dump_results method (Perl DBI), 607
duplication of data, and 

normalization, 223
durability of transactions, 257
dynamic tables, 57–58

E
ELT() function, 529
ENCODE() function, 562
ENCRYPT() function, 562
encryption of password, 425, 438
entity, 5
entity-relationship model, 242

diagram, 244–245, 252
ENUM column type, 46
environment variables, and 

security, 416
err attribute (Perl DBI), 617
err method (Perl DBI), 598

errmsg.txt file, 409
error log, 272–273

error messages
“Can’t start server: Bind on TCP/IP 

port”, 464
“Can’t start server: Bind on unix 

socket”, 464
ERROR 1044: Access denied for 

user, 9
ERROR 1064: You have an error in 

your SQL syntax ..., 10
ERROR 1175: You are in safe 

update mode..., 56
Failed copying .frm file, 305
“Internal compiler error:”, 465
language for displaying, 409

PHP function to return, 576–577
error number, PHP function to 

return, 576
errors, in batch mode, 102–103
errstr attribute (Perl DBI), 617
errstr method (Perl DBI), 598
escaped characters, PHP function to 

return string with, 577, 591
executables for MySQL, 266, 454
execute() method (Java), 629–630
execute method (Perl DBI), 607–608
execute() method (Python), 622
EXECUTE privilege, 435, 488
execute_array method (Perl DBI), 608
executeBatch() method (Java), 630
executemany() method (Python), 622
executeQuery() method (Java), 630
executeUpdate() method (Java), 630
EXIT command, 7
EXP() function, 546–547
experimenting with database, 8–9
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EXPLAIN statement, 157–164, 487

with leftmost prefixes, 163–164

to optimize searches, 164–169
exporting data, from Microsoft Access 

to MySQL, 666

EXPORT_SET() function, 529
EXTRACT() function, 516–517

F
Failed copying .frm file error message, 305
fetch method (Perl DBI), 608
fetchall() method (Python), 622–623
fetchall_arrayref method (Perl DBI), 

608–609
fetchall_hashref method (Perl DBI), 609
FetchHashKeyName attribute 

(Perl DBI), 611
fetchman() method (Python), 623
fetchone() method (Python), 623
fetchrow_array method (Perl DBI), 609
fetchrow_arrayref method 

(Perl DBI), 609
fetchrow_hashref method (Perl DBI), 

609–610
FIELD() function, 530
field specification, 213
fields, 5

creating index from part, 141

names for, 246
PHP function to return contents, 

591–592
PHP function to return information 

about, 579–584
PHP function to return number, 

588–589
PHP function to return resource to 

list, 587

for related database tables, 4
term definition, 212

5th normal form, 234–236

FILE privilege, 435, 447, 488
files

redirecting output to, 103–105

running SQL statements stored in, 
102–105

from command line, 104–105

find command (Windows), to locate 
data directory, 263

findColumn() method (Java), 634
FIND_IN_SET() function, 530
finish method (Perl DBI), 610
first() method (Java), 634
1st normal form, 226–227

fixed-length tables, 57
FLOAT column type, 43
FLOOR() function, 547
FLUSH PRIVILEGES statement, 425
FLUSH statement, 487–488

and replication, 343
flush variable, 380
Flush_commands variable, 388
flushing logs, 277
flush_time variable, 381
foreign keys, 215–216

and database design, 247
foreign_key info method (Perl DBI), 601
FORMAT() function, 547–548
format string, for date, 28
FOUND_ROWS() function, 562–563
4th normal form, 233–234

fragmentation of dynamic tables, 58
FreeBSD, starting MySQL in, 264, 265
.frm file extension, 263
FROM_DAYS() function, 517
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FROM_UNIXTIME() function, 
517–518

ft_boolean_syntax variable, 381
ft_max_word_len variable, 381
ft_max_word_len_sort variable, 381
ft_min_word_len variable, 381
full outer joins, 89

full table scan, 128
full-text index, 132–140

Boolean searches, 135–140

creating, 132–133
noise words, 133–134
relevance, 134–135
using, 133

func method (Perl DBI), 598
func table, 192

fields, 420
functions, 191

user-defined, 191–204

G
gcc (compiler), 459
getAutoCommit() method (Java), 627
getBundle() method (Java), 625
getColumnCount() method (Java), 640
getColumnDisplaySize() method 

(Java), 640
getColumnName() method (Java), 640
getColumnType() method (Java), 640
getColumnTypeName() method 

(Java), 640
getConnection() method (Java), 

626, 630
getCursorName() method (Java), 635
getErrorCode() method (Java), 641
getFetchSize() method (Java), 

630, 635

get_info method (Perl DBI), 601
GET_LOCK() function, 563
getMaxFieldSize() method (Java), 630
getMaxRows() method (Java), 630
getMessage() method (Java), 642
getMetaData() method (Java), 

627, 635
getMoreResults() method (Java), 631
getNextException() method 

(Java), 642
getNextWarning() method (Java), 642
getPrecision() method (Java), 640
getQueryTimeout() method 

(Java), 631
getResultSet() method (Java), 631
getResultSetType() method 

(Java), 631
getRow() method (Java), 636
getScale() method (Java), 640
getSQLState() method (Java), 642
getStatement() method (Java), 636
getString() method (Java), 626–627
getTableName() method (Java), 640
getTransactionIsolation() method 

(Java), 627
getType() method (Java), 636
getTypeMap() method (Java), 628
getUpdateCount() method (Java), 631
getWarnings() method (Java), 636
getXXX() method (Java), 634–635
Gibson, Garth, 469
GLOBAL keyword, for SET 

statement, 391
GNU version of tar distribution, 456
GRANT privilege, 436, 447
GRANT REPLICATION_SLAVE 

ON statement, 339, 344
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GRANT statement, 8, 424, 488

to manipulate permission tables, 
428–438

GREATEST() function, 548
grep command (Unix), to locate data 

directory, 263
gunzip, 459

H
Hamming error correction codes, 470
HandleError attribute (Perl DBI), 611
Handler_commit variable, 388
Handler_delete variable, 388
Handler_read_first variable, 388
Handler_read_key variable, 388
Handler_read_next variable, 388
Handler_read_prev variable, 388
Handler_read_rnd variable, 389
Handler_read_rnd_next variable, 389
Handler_rollback variable, 389
Handler_update variable, 389
Handler_write variable, 389
hard drives

multiple. See also RAID (redundant 
array of inexpensive disks)

space constraints and compile 
problems, 465

symbolic links, 473–477

hard drives, and performance, 394
hardware RAID, 473
hardware, to improve server performance, 

393–394

hash method (Perl DBI), 599
have_bdb variable, 381
have_innodb variable, 381
have_openssl variable, 381

have_raid variable, 381
HEAP tables, 63–65

and indexes, 152–153
help, mysql command option to 

display, 52
HEX() function, 530–532
host table

fields, 419
and user permissions, 422

hostname, for MySQL server, 6
hostname.err log, 272
HOUR() function, 518
HTML, mysql command option for 

query results, 53, 55

I
IF() function, 563–564
IFNULL() function, 564–565
IGNORE keyword, for LOAD DATA 

statement, 323
implementation phase of database 

lifecycle, 248

example, 254–255

IN comparison operator, 71, 
74, 507

InactiveDestroy attribute (Perl 
DBI), 611

include directory, 452
inconsistent read, 108
incremental update, 124
INDEX privilege, 436
Indexed Sequential Access Method 

(ISAM) table type, 56

indexes, 128, 213
basics, 127–128

calculations and, 162
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creating, 129–141

full-text index, 132–140

ordinary index, 131–132

from part of field, 141

primary key, 129–131

unique index, 140–141

dropping or changing, 152

effective use, 153–157

EXPLAIN to analyze use for 
SELECT, 157–164

leftmost prefixes, 156–157

multicolumn, and auto increment 
fields, 150–151

INET_ATON() function, 565
INET_NTOA() function, 565
info directory, 463
information, 212, 239
information retrieval, 13–23

advanced queries, 29–35

changing column headings, 30
finding day in year, 30
joining columns, 30
joining tables, 32–35
with multiple tables, 31–32

average, minimum and total values, 
22–23

calculations, 23

counting, 21–22

distinct records, 21

grouping in query, 37–38

limiting number of results, 18–20

order of processing conditions, 15–16

pattern matching, 16–17

returning maximum value, 20–21

sorting, 17–18

init function
for aggregate user-defined 

functions, 201

for standard user-defined functions, 
195–197

args parameter, 196
initd parameter, 196
message parameter, 197

initd parameter
of user-defined init function, 196
of user-defined main function, 197

init_file variable, 381
inner joins, 86

InnoDB HotBackup, 332
InnoDB tables, 65–66

backups of, 332–335

configuration, 374

consistent reads, 107–108

read locks for sharing, 111–112

read locks for updating, 109–111

transactions in, 105–107

innodb_additional_mem_pool_size 
variable, 382

innodb_buffer_pool_size variable, 382
innodb_data_file_path variable, 

374, 382
innodb_data_home_dir variable, 382
innodb_file_io_threads variable, 382
innodb_flush_log_at_trx_commit 

variable, 382
innodb_flush_method variable, 383
innodb_lock_wait_timeout 

variable, 383
innodb_log_arch_dir variable, 382
innodb_log_archive variable, 382
innodb_log_buffer_size variable, 382
innodb_log_files_in_group 

variable, 382
innodb_log_file_size variable, 382
innodb_log_group_home_dir 

variable, 382
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innodb_mirrored_log_groups
variable, 382

INSERT() function, 532
INSERT privilege, 436, 489
INSERT statement, 12, 96–98, 489–490

vs. LOAD DATA statement, 172
programming, 181
using one statement for multiple 

records, 12–13
insert_id() method (Python), 623
INSERT_ID variable, 392, 495
insertRow() method (Java), 636
installing MySQL, 451–468

avoiding common problems, 
464–466

in compiling, 465
in startup, 464–465
in Windows, 466

compiling optimally, 461

multiple servers on same machine, 
461–464

source code vs. binary distribution, 
451–453

on Unix, 455–461

binary (rpm) distribution, 458

binary (tar) distribution, 
455–457

from source code, 459–461

upgrading from version 3 to 4, 
466–468

on Windows, 453–455

installing user-defined functions, 
192–194

instance, 242
INSTR() function, 532–533
INT column type, 10, 43
INTEGER column type, 43

integration testing, 189
interactive_timeout variable, 383
“Internal compiler error:” error 

message, 465
intersection entity type, 244, 245
IS NOT NULL comparison operator, 70
IS NULL comparison operator, 70, 

505–506
is null parameter, of user-defined main 

function, 197
isAfterLast() method (Java), 636
ISAM (Indexed Sequential Access 

Method) table type, 56

ISAM log, 272
isAutoIncrement() method (Java), 640
isBeforeFirst() method (Java), 636
isCaseSensitive() method (Java), 641
isClosed() method (Java), 628
.ISD file extension, 56
isDefinitelyWritable() method 

(Java), 641
isFirst() method (Java), 636
IS_FREE_LOCK() function, 565–566
isLast() method (Java), 636
.ISM file extension, 56
isNullable() method (Java), 641
isolation of transactions, 256
isReadOnly() method (Java), 628, 641
isSearchable() method (Java), 641
isSigned() method (Java), 641
isWritable() method (Java), 641

J
Java API, 625–644

connection methods, 627–629
example, 642–644
general methods, 625–626
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ResultSet methods, 633–639
ResultSetMetaData methods, 

639–641
SQLException methods, 641–642
statement and prepared statement 

methods, 629–633
Warning methods, 642

JOIN statement, 490

join_buffer_size variable, 383
joining tables, 32–35

joins, 29, 67, 84–96

calculating number of rows needed to 
search, 164

EXPLAIN statement to indicate 
type, 159–161

full outer, 89

inner, 86

left (left outer), 87–89

natural, and USING keyword, 90–91

normalization and, 237
optimizing, 164–169
returning results found in only one 

table, 91–92

right (right outer), 89

sub-selects, 94–95

rewriting as joins, 95–96

UNION to join results, 92–94

K
Katz, Randy, 469
Key_blocks_used variable, 389
key_buffer_size variable, 368, 383
key_read_requests variable, 368, 389
key_reads variable, 368, 389
keys for relational database, 213, 214–215. 

See also primary key
foreign keys, 215–216

Key_write_requests variable, 389
Key_writes variable, 389
Kids attribute (Perl DBI), 611
kill command, 440, 490

L
language support in MySQL, 408–413

character set, 409–413

error message display, 409

language variable, 383
large_file_support variable, 383
last() method (Java), 637
lasth attribute (Perl DBI), 617
LAST_INSERT_ID() function, 

144, 566
problems with, 148–150

LAST_INSERT_ID variable, 392, 496
Latin1 (ISO-8859-1) character 

set, 409
LCASE() function, 533
LEAST() function, 548–549
LEFT() function, 533
left (left outer) joins, 87–89

leftmost prefixes
EXPLAIN statement with, 

163–164

for indexes, 156–157

LENGTH() function, 533–534
length parameter, of user-defined main 

function, 197
lib directory, 452, 463
libexec directory, 463
libraries, shared, avoiding common 

problems, 465
LIKE clause in SELECT statement, 

16–17, 70, 506–507
wildcard (%) with, 74–75
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LIMIT clause, in SELECT statement, 
18–20

LN() function, 549
LOAD DATA FROM MASTER 

statement, 339, 343
LOAD DATA INFILE statement, 

490–491

LOAD DATA LOCAL statement, and 
security, 449

LOAD DATA statement, 13
and enumerated fields, 49
vs. INSERT, 172
to restore backups from SELECT 

INTO, 318–325

LOAD_FILE() function, 534
LOCAL keyword, 13

for LOAD DATA statement, 324
security issues, 325

LOCATE() function, 534
LOCK TABLES privilege, 436, 489
LOCK TABLES statement, 118–119, 491

locked_in_memory variable, 383
locking

by row, in InnoDB tables, 65, 118
tables, 118–124

avoiding, 124
log files, 263
LOG() function, 549
log variable, 383
LOG2() function, 550
LOG10() function, 549
log_bin variable, 383
logging, 272–279

binary update log, 273–276

error log, 272–273

query log, 273

rotating logs, 277–279

slow query log, 276–277

logical database design, 245–248

logical operators in SQL, 68, 499–500

AND, &&, 68, 499
NOT, !, 68, 500
OR, ||, 68, 500

log_slave_updates variable, 383
log_update variable, 383
LONGBLOB column type, 46
long_query_time variable, 383
LongReadLen attribute (Perl DBI), 

611–612
LONGTEXT column type, 46
LongTrucOK attribute (Perl 

DBI), 612
looks_like_number method (Perl 

DBI), 599
LOW PRIORITY keyword, for LOAD 

DATA statement, 324
LOWER() function, 535
lower_case_table_names variable, 383
LOW_PRIORITY keyword, 121
LOW_PRIORITY_UPDATES 

variable, 392, 496
LPAD() function, 535
LTRIM() function, 535–536

M
main function

for aggregate user-defined 
functions, 201

for standard user-defined functions, 
197–198

maintenance phase of database lifecycle, 
249–250

example, 255–256

make command, 459, 465
MAKE_SET() function, 536
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mandatory relationship, 214, 243, 243
many-to-many relationship, 213, 213, 

243, 243
conversion to two one-to-many 

relationships, 244
master for replication, 337

commands for, 343
configuration file options, 340

MASTER_POS_WAIT() function, 
566–567

MATCH() function, for full-text 
search, 133

MAX() function, 20–21, 556
index use for, 153

max_allowed packet variable, 383
max_binlog_cache_size variable, 384
max_binlog_size variable, 384
max_connect_errors variable, 384
max_connections variable, 

368–373, 384
MAX_CONNECTIONS_

PER_HOUR, 444
max_delayed_threads variable, 384
max_heap_table_size variable, 384
max_join_size variable, 384
MAX_JOIN_SIZE variable, 392, 496
MAX_QUERIES_PER_HOUR, 

444, 445
max_sort_length variable, 384
max_tmp_tables variable, 384
MAX_UPDATES_PER_HOUR, 445
max_used_connections variable, 

369, 389
max_user_connections variable, 

384, 444
max_write_lock_count variable, 384
MD5() function, 567

MEDIUMBLOB column type, 46
MEDIUMINT column type, 43
MEDIUMTEXT column type, 46
memory

for HEAP tables, 63
and performance, 393
PHP function to free, 584–585

MERGE tables, and indexes, 152
message parameter, of user-defined init 

function, 197
metaphone, 194
Microsoft Access, exporting data to 

MySQL, 666

MIN() function, 22, 556–557
index use for, 153

MINUTE() function, 518
mirroring, 469, 470, 470
MOD() function, 550
modeling, 187
MODIFY clause, of ALTER TABLE 

statement, 26
MONTH() function, 29, 518
MONTHNAME() function, 519
moveToCurrentRow() method 

(Java), 637
moveToInsertRow() method 

(Java), 637
multicolumn indexes, auto increment 

field and, 150–151

multivalued dependencies, 234
my-huge.cnf file, 271, 366
my-large.cnf file, 271, 366
my-medium.cnf file, 271, 366
my-small.cnf file, 271, 366
my.cnf file, 269, 416
.MYD file extension, 57, 263
.MYI file extension, 152, 263
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MyISAM table backups
with BACKUP command, 302–305

by direct copying files, 307–309

restoring, 305–307

MyISAM table type, 56–60

compressed tables, 58–60
dynamic tables, 57–58
and indexes, 152
static tables, 57

myisam_bulk_insert_tree_size 
variable, 384

myisamchk utility
analyzing tables with, 283–284
checking tables with, 287–288
optimizing tables with, 281–282
repairing tables with, 291–292
using, 294–298

check options, 296–297
general options, 295–296, 298
repair options, 297–298

myisam_max_extra_sort_file_size 
variable, 385

myisam_max_sort_file_size variable, 385
myisampack utility, 58–60, 262
myisam_recover_options variable, 385
myisam_sort_buffer_size variable, 385
MyODBC

functions, 672–690

driver, 663
MySQL

basics, 4–5

configuration, 269–272

precedence of files, 269–270
sample files, 271, 366

executable files, 454
exporting data from Microsoft 

Access to, 666

logging, 272–279

binary update log, 273–276

error log, 272–273

query log, 273

rotating logs, 277–279

slow query log, 276–277

running in ANSI mode, 408

starting and shutting down
executables, 266
in Unix, 263–265

in Windows, 265–269

user-defined functions, 191–204

using different languages in, 
408–413

character set, 409–413

error message display, 409

mysql command, options, 52–56

MYSQL data type (C), 645
mysql database, 416–445

permission tables, 417
columns_priv table fields, 

419–420
db table fields, 418
func table fields, 420
GRANT and REVOKE to 

manipulate, 428–438
host table fields, 419
order of precedence, 422
populating, 422–440
tables_priv table fields, 419
user table fields, 417–418

MySQL server
changing variable values while 

running, 391–393

connecting to, 5–7

as root, 7
disconnecting from, 7
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managing multiple, 461–464
PHP function to return status, 592
PHP function to return version, 585
programming, work division between 

server and application, 181–185

mysqladmin utility, 261, 361
to locate data directory, 262
processlist output, 369–373
to set passwords, 438

mysql_affected_rows() function 
(C), 648

mysql_affected_rows() function 
(PHP), 572

mysqlbinlog utility, 275, 331
mysql_change_user() function 

(C), 648
mysql_change_user() function (PHP), 

572–573
mysql_character_set_name() function 

(C), 648
mysqlcheck utility, 262

analyzing tables with, 283
checking tables with, 286–287
optimizing tables with, 281
repairing tables with, 290–291
using, 292–294

mysql_client_encoding() function 
(PHP), 573

mysql_close() function (C), 648
mysql_close() function (PHP), 573
mysql_connect() function (C), 648
mysql_connect() function (PHP), 

573–574
mysql_create_db() function (C), 648
mysql_create_db() function (PHP), 574
mysqld (server), 261, 454

options, 374–378

mysql_data_seek() function (C), 648
mysql_data_seek() function (PHP), 

574–575
mysql_db_name() function (PHP), 575
mysql_db_query() function (PHP), 575
mysql_debug() function (C), 648
mysql_drop_db() function (C), 650
mysql_drop_db() function (PHP), 

575–576
mysqld_safe script, 263
mysqldump, 261

for backups, 309–315

restoring database backed up 
with, 311–315

mysql_dump_debug_info() function 
(C), 650

mysqldumpslow utility, 277
mysql_eof() function (C), 650
mysql.err log, 272
mysql_errno() function (C), 650
mysql_errno() function (PHP), 576
mysql_error() function (C), 650
mysql_error() function (PHP), 576–577
mysql_escape_string() function (C), 650
mysql_escape_string() function 

(PHP), 577
mysql_fetch_array() function (PHP), 

577–578
mysql_fetch_assoc() function 

(PHP), 578
mysql_fetch_field() function (C), 651
mysql_fetch_field() function (PHP), 579
mysql_fetch_field_direct() function 

(C), 651
mysql_fetch_fields() function (C), 651
mysql_fetch_lengths() function (C), 

651–652
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mysql_fetch_lengths() function 
(PHP), 580

mysql_fetch_object() function (PHP), 
580–581

mysql_fetch_row() function (C), 652
mysql_fetch_row() function (PHP), 581
MYSQL_FIELD data type (C), 

645–647
mysql_field_count() function (C), 652
mysql_field_flags() function (PHP), 

581–582
mysql_field_len() function (PHP), 582
mysql_field_name() function (PHP), 

582–583
MYSQL_FIELD_OFFSET data type 

(C), 648
mysql_field_seek() function (C), 652
mysql_field_seek() function (PHP), 583
mysql_field_table() function (PHP), 

583–584
mysql_field_tell() function (C), 653
mysql_field_type() function (PHP), 584
mysql_free_result() function (C), 653
mysql_free_result() function (PHP), 

584–585
mysql_get_client_info() function 

(C), 653
mysql_get_client_info() function 

(PHP), 585
mysql_get_host_info() function 

(C), 653
mysql_get_host_info() function 

(PHP), 585
mysql_get_proto_info() function 

(C), 653
mysql_get_proto_info() function 

(PHP), 585

mysql_get_server_info() function 
(C), 653

mysql_get_server_info() function 
(PHP), 585

mysqlhotcopy utility, 262
for backups, 327–328

mysqlimport utility, 262
to restore backups from SELECT 

INTO, 325–326

mysql_info() function (C), 654
mysql_info() function (PHP), 586
mysql_init() function (C), 654
mysql_insert_id() function (C), 654
mysql_insert_id() function (PHP), 586
mysql_kill() function (C), 654
mysql_list_dbs() function (C), 

654–655
mysql_list_dbs() function (PHP), 

586–587
mysql_list_fields() function (C), 655
mysql_list_fields() function (PHP), 587
mysql_list_processes() function 

(C), 655
mysql_list_processes() function (PHP), 

587–588
mysql_list_tables() function (C), 

655–656
mysql_list_tables() function (PHP), 588
mysql_multi utility, 461–464
mysql_num_fields() function (C), 656
mysql_num_fields() function (PHP), 

588–589
mysql_num_rows() function (C), 656
mysql_num_rows() function (PHP), 589
mysql_options() function (C), 656–657
mysql_pconnect() function (PHP), 176, 

589–590
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mysql_ping() function (C), 657
mysql_ping() function (PHP), 590
MYSQL_PWD variable, 416
mysql_query() function (C), 657
mysql_query() function (PHP), 

590–591
mysql_real_connect() function (C), 

657–658
mysql_real_escape_string() function (C), 

658–659
mysql_real_escape_string() function 

(PHP), 591
mysql_real_query() function (C), 659
mysql_reload() function (C), 659
MYSQL_RES data type (C), 648
mysql_result() function (PHP), 

591–592
MYSQL_ROW data type (C), 648
mysql_row_seek() function (C), 659
mysql_row_tell() function (C), 

659–660
mysql_select_db() function (C), 660
mysql_select_db() function (PHP), 592
mysql.server script, 264
mysql_shutdown() function (C), 660
mysql_stat() function (C), 660
mysql_stat() function (PHP), 592
mysql_store_result() function (C), 

660–661
mysql_tablename() function (PHP), 

592–593
mysql_thread_id() function (C), 661
mysql_thread_id() function (PHP), 593
mysql_unbuffered_query() function 

(PHP), 593
mysql_use_result() function (C), 661
my_ulongong data type (C), 645

N
Name attribute (Perl DBI), 614
NAME attribute (Perl DBI), 614
named commands, mysql command 

option to enable/disable, 53
named pipes, for client access to 

server, 263
NAME_hash attribute (Perl DBI), 615
NAME_lc attribute (Perl DBI), 615
NAME_lc_hash attribute 

(Perl DBI), 615
NAME_uc_hash attribute 

(Perl DBI), 615
NATIONAL keyword, 48
nativeSQL() method (Java), 628
natural joins, and USING keyword, 90–91

neat method (Perl DBI), 599
neat_list method (Perl DBI), 599
net_buffer_length variable, 385
net_read_timeout variable, 385
net_retry_count variable, 385
net_write_timeout variable, 385
next() method (Java), 637
nextset() method (Python), 623
noise words, in full-text search, 133–134
normalization, 219–236

1st normal form, 226–227

2nd normal form, 227–228

3rd normal form, 228–229

4th normal form, 233–234

5th normal form and beyond, 
234–236

Boyce-Codd normal form, 229–232

and denormalization, 236–237

NOT BETWEEN comparison 
operator, 70

NOT IN comparison operator, 71
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NOT LIKE comparison operator, 71
NOT, ! logical operator, 68, 500
NOT REGEXP, NOT RLIKE 

comparison operator, 71
Not_flushed_delayed_rows variable, 389
Not_flushed_key_blocks variable, 389
NOW() function, 28–29, 35, 519
NULL values, 27, 213

and comparison operators, 
72–73

in foreign key, 245–246
and primary key, 129

NULLABLE attribute (Perl DBI), 615
NULLIF() function, 567
NUMERIC column type, 44
numeric column types, 42–45

numeric functions, 544–554

ABS, 544
ACOS, 544
ASIN, 544
ATAN, 545
ATAN2, 545
CEILING, 545
COS, 545–546
COT, 546
DEGREES, 546
EXP, 546–547
FLOOR, 547
FORMAT, 547–548
GREATEST, 548
LEAST, 548–549
LN, 549
LOG, 549
LOG2, 550
LOG10, 549
MOD, 550
PI, 550–551
POW, 551

POWER, 551
RADIANS, 551
RAND, 551–552
ROUND, 552
SIGN, 553
SIN, 553
SQRT, 553
TAN, 553–554
TRUNCATE, 554

NUM_OF_FIELDS attribute 
(Perl DBI), 616

NUM_OF_PARAMS attribute 
(Perl DBI), 616

O
OCT() function, 536–537
OCT_LENGTH() function, 537
ODBC (Open Database Connectivity), 663

and data sources, 663–665

connection options, 665
setup, 664

MyODBC functions, 672–690

using, 666–672

ADO VB example, 669–670
C# example, 668–669
DAO VB example, 671–672
.NET VB example, 666–667
RDO VB example, 670–671

ON DELETE CASCADE, 246
ON DELETE RESTRICT, 246
one-to-many relationship, 213, 213, 

243, 243
one-to-one relationship, 213, 213, 

243, 243
open source, 3
Opened_tables variable, 389
Open_files variable, 389
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open_files_limit variable, 385
Open_streams variable, 389
open_tables variable, 367
Open_tables variable, 389
operating systems, binary distribution of 

MySQL available for, 452
operation phase of database 

lifecycle, 249

example, 255–256

operators in MySQL
arithmetic operators, 500–502

bit operators, 509–511

&, 510
|, 510
<<, 510
>>, 511

comparison operators, 502–509

BETWEEN, 506
IN, 507
!=, <>, 503
<, 504
<=>, 505
<=, 505
=, 502–503
>, 504
>=, 504–505
IS NULL, 505–506
LIKE, 506–507
REGEXP, RLIKE, 507–509

logical operators, 499–500

AND, &&, 499
NOT, !, 500
OR, ||, 500

operators in SQL, 67–84

arithmetic operators, 69–70

bit operators, 79–84

comparison operators, 70–79

LIKE clause, 74–75

logical operators, 68

regular expressions, 75–79

optimal compiles for MySQL, 461
OPTIMIZE statement, 280, 491

optimizing MySQL configuration
back_log variable, 373

delayed_queue_size variable, 373

hardware improvements for, 
393–394

key_buffer_size variable, 368

max_connections variable, 
368–373

sort_buffer variable, 373

table_cache variable, 367–368

optimizing tables
with myisamchk utility, 281–282
with mysqlcheck utility, 281
with OPTIMIZE statement, 280

optional relationship, 214
OR, || logical operator, 68, 500
OR keyword, in SELECT statement, 14
ORD() function, 537
order of precedence, for permission 

tables, 422
ordinary index, creating, 131–132

organization culture, and database 
requirements, 240–241

outer joins
full, 89

left, 87–89

right, 89

outfile, mysql command option 
for, 54

output, redirecting to file, 103–105

owner-member relationship in network 
database model, 211
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P
pager, mysql command option for, 53
PARAMSTYLE attribute (Python), 619
ParamValues attribute (Perl DBI), 616
parent-child relationship in hierarchical 

database model, 210
parity, 469
partial dependencies, 223

and 2nd normal form, 227
PASSWORD() function, 425, 438, 

567–568
passwords

entering, 6
mysqladmin utility to set, 438
protecting, 415–416
for root user, 7, 425
SET statement for, 438
in startup configuration file, 271

path, for MySQL client, 7
pattern matching, 16–17

Patterson, David, 469
performance. See also optimizing MySQL 

configuration
hardware improvements for, 

393–394

normalization and, 236
replication and, 337

PERIOD_ADD() function, 519
PERIOD_DIFF() function, 520
Perl DBI module, 595

attributes common to all handles, 
610–613

class methods, 596–597

database handle attributes, 613–614

database handle methods, 600–604

dynamic attributes, 617

loading, 595

methods common to all handles, 
597–599

short example, 617–618

statement handle attributes, 
614–616

statement handle methods, 604–610

utility functions, 599

permissions
and BACKUP command, 302
and database design, 248
options when you have none, 

440–445

wildcard, 439–440
persistent connections, 176, 369

PHP function to establish, 589–590
pgcc (compiler), 459
phantom reads, 124
PHP, 175

configuration options, 571–572

functions for MySQL, 572–593

mysql_affected_rows() 
function, 572

mysql_change_user, 572–573
mysql_client_encoding, 573
mysql_close, 573
mysql_connect, 573–574
mysql_create_db, 574
mysql_data_seek, 574–575
mysql_db_name, 575
mysql_db_query, 575
mysql_drop_db, 575–576
mysql_errno, 576
mysql_error, 576–577
mysql_escape_string, 577
mysql_fetch_array, 577–578
mysql_fetch_assoc, 578
mysql_fetch_field, 579
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mysql_fetch_lengths, 580
mysql_fetch_object, 580–581
mysql_fetch_row, 581
mysql_field_flags, 581–582
mysql_field_len, 582
mysql_field_name, 582–583
mysql_field_seek, 583
mysql_field_table, 583–584
mysql_field_type, 584
mysql_free_result, 584–585
mysql_get_client_info, 585
mysql_get_host_info, 585
mysql_get_proto_info, 585
mysql_get_server_info, 585
mysql_info, 586
mysql_insert_id, 586
mysql_list_dbs, 586–587
mysql_list_fields, 587
mysql_list_processes, 587–588
mysql_list_tables, 588
mysql_num_fields, 588–589
mysql_num_rows, 589
mysql_pconnect, 589–590
mysql_ping, 590
mysql_query, 590–591
mysql_real_escape_string, 591
mysql_result, 591–592
mysql_select_db, 592
mysql_stat, 592
mysql_tablename, 592–593
mysql_thread_id, 593
mysql_unbuffered_query, 593

physical database design, 245–248

PI() function, 550–551
pid_file variable, 385
ping method (Perl DBI), 601
ping, PHP function to return, 590

port, mysql command option for, 53
port variable, 385
portability, of programming 

code, 177
POSITION() function, 537–538
POW() function, 551
POWER() function, 551
precedence of operators, 15–16
PRECISION attribute (Perl DBI), 616
prepare method (Perl DBI), 601
prepare_cached method (Perl DBI), 

601–602
prepareStatement() method (Java), 628
previous() method (Java), 637
primary key, 214

in 1st normal form, 226
as auto increment field, 142
creating, 129–131

and database design, 247
and replication, 356–359

PRIMARY KEY keyword, in CREATE 
TABLE statement, 129

primary_key method (Perl DBI), 602
PrintError attribute (Perl DBI), 612
printStackTrace() method (Java), 642
private_* attribute (Perl DBI), 612
privileges, 435–436
PROCESS privilege, 436, 447, 489
processes, PHP function to return 

resource to list, 587–588
processlist output, 369–373
processor, and performance, 394
Profile attribute (Perl DBI), 612
programming. See database programming
proprietary software, 3
protocol, PHP function to return 

version, 585



PROTOCOL_VERSION VARIABLE • RECORD_RND_BUFFER VARIABLE 717

protocol_version variable, 385
prototyping, 188
pseudocode, 187
PURGE MASTER LOGS TO 

statement, 343, 353–354
Python database API, 619–624

attributes, 619–620

example, 623–624

methods, 620–623

Q
Qcache_free_blocks variable, 390
Qcache_free_memory variable, 390
Qcache_hits variable, 390
Qcache_inserts variable, 389
Qcache_not_cached variable, 390
Qcache_queries_in_cache variable, 389
Qcache_total_blocks variable, 390
QUARTER() function, 520
queries. See also information retrieval; 

SELECT statement
normalization and performance, 236
PHP function to return information 

about, 586
PHP function to return results, 

590–591
programming, 179–181

unbuffered, PHP function to return 
results, 593

query log, 272, 273

query optimizer, 169–170

query_buffer_size variable, 386
query_cache_limit variable, 386
query_cache_size variable, 386
query_cache_startup_type variable, 386
QUERY_CACHE_TYPE variable, 

392, 496

Questions variable, 390
QUIT command, 7
QUOTE() function, 538
quote method (Perl DBI), 602
quote_identifier method 

(Perl DBI), 602
quotes ('), for string field, 12

R
RADIANS() function, 551
RAID (redundant array of inexpensive 

disks), 469–473

other types, 473
RAID 0 (striping), 469–470, 470
RAID 0+1, 472, 473
RAID 1 (mirroring), 470, 470
RAID 2 and RAID 3, 470–471, 471
RAID 4, 471, 471
RAID 5, 471, 472
RAID 10, 472, 472

RaiseError attribute (Perl DBI), 
612–613

RAND() function, 551–552
and replication, 344

READ COMMITTED transaction 
level, 124

read locks
for tables, 118

by BACKUP, 303–304
priority, 120–121

for sharing, 111–112

for updating, 109–111

READ UNCOMMITTED transaction 
level, 124

REAL column type, 43
record_buffer variable, 385
record_rnd_buffer variable, 386
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records in table, 5
adding from other tables, 96–98

adding new, 11–12

changing, 24

deleting, 23–24, 98

inserting those containing auto 
increment field, 143–144

query to return distinct, 21
term definition, 212

recursive entity, 244
Red Hat Linux

package manager files, 458
starting MySQL in, 264–265

redirecting output to file, 103–105

redundancy of data, 209
REFERENCES privilege, 436, 489
referential integrity, 215–216
refreshRow() method (Java), 637
REGEXP, RLIKE comparison operator, 

70, 71, 507–509
regression testing, 189
regular expressions in SQL, 75–79

rehashing, automatic, 52, 54
relational database management 

system, 4
relational database model, 211–218

foreign keys, 215–216

keys, 214–215

terminology, 212–214

views, 216–218

relations between tables, 31–32

relative() method (Java), 638
RELEASE_LOCK() function, 568
relevance, in full-text search, 

134–135
RELOAD privilege, 436, 489
RENAME statement, 492

RENAME TABLE statement, and 
transaction completion, 117

REPAIR TABLE statement, 
289–290, 492

repairing tables
with myisamchk utility, 291–292
with mysqlcheck utility, 290–291
with REPAIR TABLE, 289–290

REPEAT() function, 538
REPEATABLE READ transaction 

level, 124
REPLACE() function, 539
REPLACE keyword, for LOAD DATA 

statement, 323–324
REPLACE statement, 492

replication, 473
with active binary log on master, 

350–351

avoiding key errors, 356–359

as backups, 335

basics, 337–338, 338
minimizing number of updates, 

355–356

removing old binary logs before 
starting, 352–354

setup, 338–344

commands, 342–343

complexities, 343–344

master configuration file 
options, 340

slave configuration file options, 
340–342

of single database, 344–350

REPLICATION CLIENT privilege, 
436, 489

REPLICATION SLAVE 
privilege, 436
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reset function, for aggregate user-defined 
functions, 200

RESET MASTER statement, 343
RESET SLAVE statement, 343
RESET statement, 492

RESTORE TABLE statement, 305–307, 
492–493

restoring backups
of MyISAM tables, 305–307

from mysqldump, 311–315

from SELECT INTO
with LOAD DATA, 318–325

with mysqlimport, 325–326

REVERSE() function, 539
REVOKE statement, 424, 493

to manipulate permission tables, 428, 
431–438

RIGHT() function, 36, 539
right (right outer) joins, 89

ROLLBACK command, 105
rollback() method (Java), 628
rollback method (Perl DBI), 602
rollback() method (Python), 622
rollouts, 249, 256
root user, 7, 416, 426
rotating logs, 277–279

ROUND() function, 552
row locking, for InnoDB tables, 

65, 118
RowCacheSize attribute 

(Perl DBI), 614
ROWCOUNT attribute (Python), 620
rowDeleted() method (Java), 638
rowInserted() method (Java), 638
rows attribute (Perl DBI), 617
rows in database table, 5

PHP function to return array based 
on, 581

PHP function to return number 
affected, 572

rows method (Perl DBI), 610
RowsInCache attribute 

(Perl DBI), 616
rowUpdated() method (Java), 638
RPAD() function, 539–540
Rpl_status variable, 390
rpm utility, for installing MySQL, 458
RTRIM() function, 540
run-all-tests benchmark suite, 394–408

S
safe_mysqld script, 263
safe_show_database variable, 386
SCALE attribute (Perl DBI), 616
scope creep, 186
scope, for transaction level, 125
scripts directory, 452
SECOND() function, 521
2nd normal form, 227–228

SEC_TO_TIME() function, 520–521
Secure Socket Layer, connections, 

447–448

security. See also users and permissions 
management

applications, 448–449

and LOAD DATA LOCAL, 449
LOAD DATA LOCAL statement 

and, 325
when connecting, 415–416

SELECT INTO statement 
for backups, 315–318

restoring database with LOAD 
DATA, 318–325

restoring database with 
mysqlimport, 325–326
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SELECT privilege, 436, 489
SELECT statement, 13–23, 493–495

calculations during, 161–163

calculations in, 23
counting rows returned, 21–22

DISTINCT keyword in, 92
EXPLAIN to analyze index use with, 

157–164

GROUP BY clause, 37–38
IGNORE INDEX, 158
AS keyword, 30
LIMIT clause, 18–20

optimizing, 164–169

ORDER BY clause, 17–18

index use for, 154
pattern matching, 16–17

to return average, minimum and total 
values, 22–23

returning distinct records, 21
sub-selects, 94–95

as joins, 95–96

USE INDEX, 158
WHERE clause, 14

index use to match condition, 153
order of processing conditions, 

15–16
setting variable, 101

wildcard (*), 14
selectall_arrayref method (Perl DBI), 

602–603
selectall_hashref method (Perl DBI), 603
selectcol_arrayref method 

(Perl DBI), 603
Select_full_join variable, 390
Select_full_range_join variable, 390
Select_range variable, 390
Select_range_check variable, 390

selectrow_array method (Perl DBI), 603
selectrow_arrayref method 

(Perl DBI), 603
selectrow_hashref method 

(Perl DBI), 604
Select_scan variable, 390
; (semicolon), for MySQL commands, 10
semicolon (;), for MySQL commands, 10
SERIALIZABLE transaction level, 124
server_id variable, 386
service on Windows NT/2000/XP, 

installing MySQL as, 454–455

SESSION keyword, for SET 
statement, 391

SESSION_USER() function, 569
SET column type, 46, 49–50
SET GLOBAL SQL_SLAVE_SKIP_

COUNTER statement, 343, 358
SET PASSWORD statement, 7
SET SQL_LOG_BIN statement, 343
SET statement, 99, 495–497

to change variable values, 
391–393

GLOBAL keyword, 391
SESSION keyword, 391
for user passwords, 438

SET TRANSACTION statement, 497

setAutoCommit() method (Java), 628
setCursorName() method (Java), 632
set_err method (Perl DBI), 598
setEscapeProcessing() method (Java), 

632–633
setFetchSize() method (Java), 633, 638
setinputsizes() method (Python), 623
setMaxFields() method (Java), 633
setMaxFieldSize() method (Java), 633
setNextException() method (Java), 642
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setNextWarning() method (Java), 642
setoutputsizes() method (Python), 623
setQueryTimeout() method (Java), 633
setReadOnly() method (Java), 628
setTransactionIsolation() method 

(Java), 628
setTypeMap() method (Java), 629
setXXX() method (Java), 631–632
SHA() function, 569
SHA1() function, 569
share/mysql directory, 452, 463
shared libraries, avoiding common 

problems, 465
SHOW BINLOG EVENTS 

statement, 343
SHOW DATABASES privilege, 

436, 489
SHOW INDEX statement, 169–170
SHOW MASTER LOGS 

statement, 343
SHOW MASTER STATUS command, 

348–349
SHOW SLAVE STATUS command, 

342, 345, 348
SHOW statement, 497

SHOW STATUS statement, 
365–366

SHOW TABLES statement, 11
SHOW VARIABLES statement, 361
ShowErrorStatement attribute (Perl 

DBI), 613
SHUTDOWN privilege, 436, 447, 489
shutting down MySQL

in Unix, 263–265

in Windows, 265–269

SIGN() function, 553
SIN() function, 553

skip_external_locking variable, 386
skip_networking variable, 386
skip_show_database variable, 386
slave for replication, 337

commands for, 342–343
configuration file options, 340–342

SLAVE START command, 342
SLAVE STOP command, 342
slave_net_timeout variable, 386
Slave_open_temp_tables variable, 390
Slave_running variable, 390
slow query log, 272, 276–277

Slow_launch_threads variable, 390
slow_launch_time variable, 386
slow_queries variable, 373
Slow_queries variable, 390
SMALLINT column type, 43
socket file, mysql command option 

for, 54
socket variable, 386
software, open source vs. proprietary, 3
software RAID, 473
sort_buffer variable, 373, 386
sorting

character set and, 409
by MySQL server vs. by application, 

181–185

SET column type, 50
Sort_merge_passes variable, 390
Sort_range variable, 390
Sort_rows variable, 390
Sort_scan variable, 390
SOUNDEX() function, 540–541
source code for MySQL 

availability, 3
vs. binary distribution, 451–453

directories, 452–453
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SOURCE command, 104–105

SPACE() function, 541
sql-bench directory, 452, 463
SQL statements

running those stored in files, 
102–105

from command line, 104–105

SQL (Structured Query Language), 4, 5
operators, 67–84

arithmetic operators, 69–70

bit operators, 79–84, 509–511

comparison operators, 70–79

LIKE clause, 74–75

logical operators, 68

regular expressions, 75–79

SQLAllocConnect function 
(MyODBC), 672

SQLAllocEnv function (MyODBC), 672
SQLAllocHandle function 

(MyODBC), 673
SQLAllocStmt function 

(MyODBC), 673
SQL_AUTO_IS_NULL variable, 

392, 496
SQL_BIG_SELECTS variable, 

393, 496
SQLBindParameter function 

(MyODBC), 673
SQL_BUFFER_RESULT variable, 

393, 496
SQLBulkOperations function 

(MyODBC), 673
SQLCancel function (MyODBC), 673
SQLCloseCursor function 

(MyODBC), 674
SQLColAttribute function 

(MyODBC), 674

SQLColAttributes function 
(MyODBC), 674

SQLColumnPrivileges function 
(MyODBC), 674

SQLColumns function 
(MyODBC), 675

SQLConnect function 
(MyODBC), 675

SQLDataSources function 
(MyODBC), 675

SQLDescribeCol function 
(MyODBC), 675

SQLDescribeParam function 
(MyODBC), 675–676

SQLDisconnect function 
(MyODBC), 676

SQLDriverConnect function 
(MyODBC), 676

SQLDrivers function (MyODBC), 676
SQLEndTran function (MyODBC), 

676–677
SQLError function (MyODBC), 677
SQLExecDirect function 

(MyODBC), 677
SQLExecute function (MyODBC), 677
SQLExtendedFetch function 

(MyODBC), 677
SQLFetch function (MyODBC), 677
SQLFetchScroll function 

(MyODBC), 677
SQLForeignKeys function 

(MyODBC), 678
SQLFreeConnect function 

(MyODBC), 677
SQLFreeEnv function (MyODBC), 677
SQLFreeHandle function 

(MyODBC), 678
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SQLFreeStmt function (MyODBC), 678
SQLGeStmtAttr function (MyODBC), 

683–686
SQLGetConnectAttr function 

(MyODBC), 678–679
SQLGetConnectOption function 

(MyODBC), 679
SQLGetCursorName function 

(MyODBC), 680
SQLGetDiagField function (MyODBC), 

680–681
SQLGetDiagRec function 

(MyODBC), 681
SQLGetEnvAttr function 

(MyODBC), 682
SQLGetFunctions function (MyODBC), 

682–683
SQLGetInfo function (MyODBC), 683
SQLGetStmtOption function 

(MyODBC), 686
SQLGetTypeInfo function 

(MyODBC), 686
SQL_LOG_OFF variable, 393, 496
SQL_LOG_UPDATE variable, 

393, 496
SQLNativeSql function 

(MyODBC), 686
SQLNumParams function 

(MyODBC), 686
SQLNumResultCols function 

(MyODBC), 686
SQLParamData function 

(MyODBC), 686
SQLPrepare function (MyODBC), 687
SQLPrimaryKeys function 

(MyODBC), 687
SQLPutData function (MyODBC), 687

SQL_QUOTE_SHOW_CREATE 
variable, 393, 496

SQLRowCount function 
(MyODBC), 687

SQL_SAFE_UPDATES variable, 
393, 496

SQL_SELECT_LIMIT variable, 
393, 496

SQLSetConnectAttr function 
(MyODBC), 687

SQLSetConnectOption function 
(MyODBC), 688

SQLSetCursorName function 
(MyODBC), 688

SQLSetEnvAttr function 
(MyODBC), 688

SQLSetPos function 
(MyODBC), 688

SQLSetScrollOptions function 
(MyODBC), 688

SQLSetStmtAttr function 
(MyODBC), 689

SQLSetStmtOption function 
(MyODBC), 689

SQLSpecialColumns function 
(MyODBC), 689

SQLStatistics function (MyODBC), 
689–690

SQLTablePrivileges function 
(MyODBC), 690

SQLTables function (MyODBC), 690
SQLTransact function 

(MyODBC), 690
SQRT() function, 553
ssl_[variables] variable, 390
stakeholders, and database 

design, 244
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standard user-defined functions, 191, 
195–198

creating, 198–200

deinit function, 198
init function, 195–197

args parameter, 196
initd parameter, 196
message parameter, 197

main function, 197–198
args parameter, 197–198
initd parameter, 197–198

starting MySQL
avoiding common problems, 

464–465

in Unix, 263–265

in Windows, 265–269

state attribute (Perl DBI), 617
state method (Perl DBI), 598–599
Statement attribute (Perl DBI), 

614, 616
static tables, 57
status variables, 387–391

STD() function, 557
STDDEV() function, 557
string column types, 45–50

string functions, 524–543

ASCII, 524–525
BIN, 525
BIT_LENGTH, 526
CHAR, 526
CHARACTER_LENGTH, 526
CHAR_LENGTH, 526
CONCAT, 526–527
CONCAT_WS, 527–528
CONV, 528–529
ELT, 529
EXPORT_SET, 529

FIELD, 530
FIND_IN_SET, 530
HEX, 530–532
INSERT, 532
INSTR, 532–533
LCASE, 533
LEFT, 533
LENGTH, 533–534
LOAD_FILE, 534
LOCATE, 534
LOWER, 535
LPAD, 535
LTRIM, 535–536
MAKE_SET, 536
OCT, 536–537
OCT_LENGTH, 537
ORD, 537
POSITION, 537–538
QUOTE, 538
REPEAT, 538
REPLACE, 539
REVERSE, 539
RIGHT, 539
RPAD, 539–540
RTRIM, 540
SOUNDEX, 540–541
SPACE, 541
SUBSTRING, 541–542
SUBSTRING_INDEX, 542
TRIM, 542–543
UCASE, 543
UPPER, 543

strings, comparing, 73–74
striping, 469–470
striping data across disks, 394
Structured Query Language 

(SQL), 4
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SUBDATE() function, 521
SUBSTRING() function, 541–542
SUBSTRING_INDEX() 

function, 542
SUM() function, 22–23, 37, 557

grouping in query with, 37–38
Sun version of tar distribution, 456
SUPER privilege, 436, 489
super-smack, 399
.sym file extension, 475
symbolic links, 473–477

symlinking, 394, 473–477

SYSDATE() function, 521
system security, 449
system testing, 189
SYSTEM_USER() function, 569

T
table types, 56–66

BDB tables, 66

HEAP tables, 63–65

and indexes, 152–153

InnoDB tables, 65–66

ISAM (Indexed Sequential Access 
Method) table type, 56

MERGE tables, 60–63

MyISAM table type, 56–60

compressed tables, 58–60
dynamic tables, 57–58
static tables, 57

table_cache variable, 367–368, 386
table_info method (Perl DBI), 604
Table_locks_immediate variable, 390
Table_locks_waited status value, 391
tables. See also information retrieval

adding new records to, 11–12

adding records from other tables, 
96–98

analyzing, 282–284

with ANALYZE TABLE 
statement, 282–283

with myisamchk utility, 283–284
with mysqlcheck utility, 283

changing records, 24

checking, 284–288

with CHECK TABLE statement, 
285–286

with myisamchk utility, 
287–288

with mysqlcheck utility, 
286–287

creating, 9–11

deleting records, 23–24, 98

files for, 263
joining, 32–35

listing existing, 11
locking, 118–124

avoiding, 124
name changes, 26
optimizing, 280–282

with myisamchk utility, 
281–282

with mysqlcheck utility, 281
with OPTIMIZE statement, 280

PHP function to return name from 
query result, 592–593

PHP function to return resource to 
list, 588

relations between, 31–32

repairing, 288–298

with myisamchk utility, 291–292
with mysqlcheck utility, 

290–291
with REPAIR TABLE, 

289–290
structure changes, 25–26



726 TABLES METHOD (PERL DBI) • TRANSACTIONS

symbolic linking, 476–477

table structure display, 11
tables method (Perl DBI), 604
tables_priv table

fields, 419
and user permissions, 422

table_type variable, 386
Taint attribute (Perl DBI), 613
TAN() function, 553–554
tar distribution, installing on Unix, 

455–457

tar utility, 459
TCP/IP, for client access to 

server, 263
technology, application requirements, 

186–187
Telnet, for connection to MySQL 

server, 6
terminators, for SELECT INTO 

backups, 316–317
testing

in application development, 189

database design, 248

example, 255–256

user-defined functions, 194
TEXT column type, 46

full-text index for, 132
index for, 141

text file, loading data into table 
from, 13

3rd normal form, 228–229

thread_cache_size variable, 387
thread_concurrency variable, 387
threads

optimizing record adds from multiple, 
172–173

PHP function to return ID, 593
user variables and, 99–100

THREADSAFETY attribute 
(Python), 620

Threads_cached status value, 391
Threads_connected status 

value, 391
threads_connected variable, 368
Threads_created status value, 391
Threads_running status value, 391
threads_running variable, 369
thread_stack variable, 387
threshold

50-percent, 134
Boolean full-text searches 

and, 136
time. See date and time column types
TIME date column type, 51
TIME_FORMAT() function, 521
timepoint, for consistent read, 115
TIMESTAMP date column type, 51
TIMESTAMP variable, 393, 496
TIME_TO_SEC() function, 521
timezone variable, 387
TINYBLOB column type, 46
TINYINT column type, 42
TINYINT data type, 10
TINYTEXT column type, 46
tmpdir variable, 387
tmp_table_size variable, 387
TO_DAYS() function, 522
trace method (Perl DBI), 597, 599
TraceLevel attribute (Perl DBI), 613
trace_msg method (Perl DBI), 599
trailing spaces, and comparison 

operators, 72
transactions, 105–125

ACID conditions, 256–257

in BDB tables, 115–117

commands that end, 117–118



TRANSITIVE RELATIONSHIPS • USER-DEFINED FUNCTIONS 727

in InnoDB tables, 65–66, 105–107

consistent reads, 107–108

read locks for sharing, 111–112

read locks for updating, 109–111

levels, 124–125

LOCK TABLES statement and, 122
transitive relationships, 225

and 3rd normal form, 228
TRIM() function, 542–543
troubleshooting, user-defined 

functions, 204

TRUNCATE() function, 554
TRUNCATE statement, 98, 497

and auto increment counter reset, 145
and transaction completion, 117

truth table, AND/OR, 14–15
tuple, 5
TYPE attribute (Perl DBI), 616
type conversion, for comparison 

operators, 72
type_info method (Perl DBI), 604
type_info_all method (Perl DBI), 604

U
UCASE() function, 543
UDF. See user-defined functions
unbuffered query, PHP function to return 

results, 593
UNION statement, 92–94, 497

unique fields, 23–24
unique index

auto increment field for, 142
creating, 140–141

unit testing, 189
Unix

BACKUP statement in, 302–304

connecting to MySQL server from, 6

data source setup, 664

installing binary distribution
rpm, 458

tar, 455–457

precedence of configuration files, 269
RESTORE TABLE statement 

in, 306
starting and shutting down MySQL 

in, 263–265

startup configuration file, 269
Unix sockets, for client access to 

server, 263
UNIX_TIMESTAMP() function, 522
UNLOCK TABLES statement, 

118–120, 498

unpacking files, for source code 
installation, 459

update log, 272
UPDATE privilege, 436, 489
UPDATE statement, 24, 498

optimizing, 171
updateRow() method (Java), 639
updateXXX() method (Java), 638–639
upgrading MySQL, from version 3 to 4, 

466–468

UPPER() function, 543
Uptime status value, 391
USAGE privilege, 436, 489
USE statement, 9, 498

user-defined functions, 191–204

aggregate, 191, 200–201

sample, 201–204
compiling and installing samples with 

MySQL, 192–194
standard, 195–198

creating, 198–200

troubleshooting, 204
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USER() function, 569
user input, in database design, 241
user requirements, in application 

planning, 186
user table

corrupted, 441–443

fields, 417–418
and user permissions, 421, 422

user variables, 98–102

users
access to database, 8

concurrency control. 
See transactions

mysql, 263, 456
PHP function to change current, 

572–573
users and permissions management, 

416–447

avoiding granting dangerous privileges, 
446–447

granting permissions to other 
users, 443

limitations on users, 444–445
MySQL examination of permissions, 

421–422

options when you have no permissions, 
440–445

privileges, 435–436
strategy, 445–446

wildcard permissions, 439–440
USING keyword, and natural joins, 

90–91

V
var directory, 463
VARCHAR column type, 10, 46

vs. CHAR column type, 48

full-text index for, 132
index for, 141

variable length character, 10
variables for MySQL, 379–387

displaying, 262–263
max_connections, 368–373

mysql command option to give 
value, 53

optimizing, 361–391

back_log, 373

delayed_queue_size, 373

key_buffer_size, 368

sort_buffer, 373

table_cache, 367–368

status variables, 387–391

variables, temporary user, 98–102

verbose output, mysql command 
option for, 54

version control for application 
projects, 188

VERSION() function, 570
version variable, 387
views for relational database, 213, 

216–218

W
wait_timeout variable, 176, 387
Warn attribute (Perl DBI), 613
wasNull() method (Java), 639
weak entity, 244
WEEK() function, 522–523
WEEKDAY() function, 523
WHERE clause

in SELECT statement, 14
index use to match condition, 153
setting variable, 101

Widenius, Michael, 3
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width specification, for numeric column 
type, 45

wildcard (%), LIKE clause with, 74–75
wildcard (*), in SELECT statement, 14
wildcard (_), LIKE comparison operator 

with, 74–75
wildcard permissions, 439–440
Windows

avoiding common problems, 466

BACKUP statement in, 304–305

connecting to MySQL server from, 6
data source setup, 664

installing MySQL on, 453–455

precedence of configuration files, 
269–270

RESTORE TABLE statement 
in, 306

starting and shutting down MySQL 
in, 265–269

avoiding common problems, 
268–269

startup configuration file, 269, 
270–271

symlink for database on, 475
Windows 95/98/Me, shortcut to start 

MySQL automatically, 266
Windows NT/2000/XP, installing 

MySQL as service, 267, 268
winmysqladmin, 267
WITH GRANT OPTION, 443
write locks

for tables, 118
priority, 120–121

Y
YEAR date column type, 51
YEAR() function, 29, 35, 523–524
YEARWEEK() function, 524

Z
zero normal form, 226




