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Symbols
<> (angle brackets), 840
* (asterisk), 316-317
@ (at symbol), 422
{} (braces), 841
[ ] (brackets), 841
… (ellipses), 841
= (equal sign), 840
& operator, 121, 586
^ operator, 121
| operator, 120, 840
“ (quotation marks), 842
; (semicolon), 842

A
ABS function, 56, 903
access method, 605
ACOS function, 903
actions

event actions, 768
referencing actions, 550-553

ADDDATE function, 904
ADDTIME function, 130, 904
Advanced Encryption Standard, 904
AES_DECRYPT function, 904
AES_ENCRYPT function, 904
AFTER keyword, 758
AGAIN stored procedure, 719
AGE stored procedure, 716
aggregate functions, 136-137, 349, 872

AVG, 336-340
BIT_AND, 343-344
BIT_OR, 343-344
BIT_XOR, 343-344
COUNT, 327-331

MAX, 332-340
MIN, 332-336
overview, 324-327
STDDEV, 342
STDDEV_SAMP, 343
VARIANCE, 341-342
VAR_SAMP, 343

ALGORITHM option (CREATE VIEW 
statement), 639

algorithms, Fibonacci, 714
aliases. See pseudonyms
ALL operator, 281-289, 320

ALL database privilege, 668
ALL table privilege, 664

ALLOW_INVALID_DATES setting
(SQL_MODE system variable), 82, 958

ALL_TEAMS stored procedure, 736
alphanumeric data types, 219, 504-506, 872
alphanumeric expressions, 123-125, 876
alphanumeric literals, 77-79
ALTER DATABASE statement, 655-656, 849
ALTER EVENT statement, 778-779, 849
ALTER FUNCTION statement, 752-753, 849
ALTER privilege

databases, 667
tables, 664

ALTER PROCEDURE statement, 740, 849
ALTER ROUTINE database privilege, 668
ALTER TABLE statement

changing columns, 595-599
changing integrity constraints, 599-602
changing table structure, 593-595
CONVERT option, 595
creating indexes, 616
DISABLE KEYS option, 595
ENABLE KEYS option, 595
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ORDER BY option, 595
syntax definition, 849

ALTER USER statement, 639
ALTER VIEW statement, 850
alternate keys, 10, 544-545, 873

in tennis club sample database, 35
indexes, 622

American National Standards Institute
(ANSI), 21

American Standard Code for Information
Interchange (ASCII), 390, 562

ANALYZE TABLE statement, 684-685, 850
analyzing tables, 684-685
AND operator, 121, 231-235, 586
angle brackets (<>), 840
ANSI (American National Standards 

Institute), 21
ANSI_QUOTES setting (SQL_MODE system

variable), 521, 958
ANY operator, 281-289
application locks, 835-837
application logic, 19
architecture

client/server, 19
Internet, 19-21
monolithic, 18

arithmetic averages, calculating, 336-339
AS keyword, 178
ASC (ascending), 389
ascending order, sorting with, 389-392
ASCII (American Standard Code for 

Information Interchange), 390, 562
ASCII function, 905
ASIN function, 905
assigning

character sets to columns, 564-566
collations to columns, 566-568
names to result columns, 92-94
values to local variables, 712

asterisk (*), 316-317
at symbol (@), 422
ATAN function, 905
ATAN2 function, 906
ATANH function, 906
atomic values, 7
attributes (XML), 472
AUTO_INCREMENT option, 530, 511-513
AUTO_INCREMENT_INCREMENT system

variable, 513, 953
AUTO_INCREMENT_OFFSET system 

variable, 513, 953
AUTOCOMMIT system variable, 816-817,

953
averages, calculating, 336-339

AVG function, 137, 336-340
AVG_ROW_LENGTH table option, 531
Axmark, David, 26

B
B-tree indexes, 610
backing up tables, 690-691
BACKUP TABLE statement, 690-691, 850
Backus Naur Form (BNF), 839
Backus, John, 839
base tables, 631
BEFORE keyword, 758
BEGIN WORK statement, 822, 850
BEGIN…END block, 873
BENCHMARK function, 906
BETWEEN operator, 250-252
BIGINT data type, 499
BIN function, 120, 584, 906
BINARY data type, 506
binary representation, 119
binding styles, 14
BIT_AND function, 137, 343-344
BIT_COUNT function, 906
bit data type, 504
BIT_LENGTH function, 907
bit literals, 87-88
bit operators, 119, 873

&, 121
^, 121
|, 120
AND, 121
OR, 120
XOR, 121

BIT_OR function, 137, 343-344
BIT_XOR function, 137, 343-344
blob data types, 506-507, 874
BNF (Backus Naur Form) notation, 839
BOOLEAN data type, 500
Boolean expressions, 134-136, 876
Boolean literals, 87, 874
Boolean searches, 271-274
Boyce, R. F., 16
braces ({}), 841
brackets ([]), 106-107, 841
browsing, 605
buffers, 829

C
calculate subtotal, 414
calculate total, 414
call level interface (CLI), 14-15
CALL statement, 704, 719-722, 850
calling stored procedures, 704-705, 719-722
candidate keys, 10, 623
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cardinality, 623, 684
Cartesian product of tables, 175, 187
CASCADE option (DROP TABLE 

statement), 592
CASCADE referencing action, 551
case expressions, 101-106, 874
CASE statement, 716, 851
cast expression, 111-114
casting, 113
catalog, 60, 653-654

character sets, 576
events, 780
integrity constraints and, 557
privileges, 675
querying, 803-804
showing information in. See informative

statements
tables, 60

advantages of, 60
catalog views, 61-62, 64
CHARACTER_SETS, 563
COLLATIONS, 564
COLUMNS, 534-537
COLUMNS_IN_INDEX, 627-630
COLUMN_CONSTRAINTS, 675
EVENTS, 781
INDEXES, 627-630
KEY_COLUMN_USAGE, 557
queries, 64-68
ROUTINES, 740-741
structure of, 61
TABLE_CONSTRAINTS, 557
TABLES, 534
TABLE_AUTHS, 676-677
TRIGGERS, 765
USERS, 675
VIEWS, 640-641

triggers, 765
views, 61-64

CEILING function, 907
Chamberlin, D. D., 16
CHANGES table, 756
changing. See editing
CHAR data type, 504
CHAR function, 907
CHAR_LENGTH function, 908
CHAR VARYING data type, 506
CHARACTER data type, 506
CHARACTER_LENGTH function, 907
CHARACTER_SET_CLIENT system 

variable, 575, 954
CHARACTER_SET_CONNECTION system

variable, 575, 954
CHARACTER_SET_DATABASE system

variable, 575, 954

CHARACTER_SET_DIR system 
variable, 575

CHARACTER_SET_RESULTS system 
variable, 575, 954

CHARACTER_SET_SERVER system 
variable, 575, 954

CHARACTER_SET_SYSTEM system 
variable, 575, 955

character sets
ASCII character set, 562
assigning to columns, 564-566
catalog and, 576
collations, 562

assigning character sets to, 566-568
coercibility, 573-574
expressions, 568-571
grouping of rows, 572-573
showing available collations, 563-564
sorting of values, 571-572

EBCDIC character set, 562
encoding schemes, 561
expressions, 568-571
overview, 219, 390, 505, 561
showing available character sets, 563-564
system variables, 574-576
Unicode, 562

Character_sets_dir system variable, 955
CHARACTER VARYING data type, 506
CHARSET function, 571, 907
CHECK constraint, 874
check integrity constraints, 553-556
CHECK TABLE statement, 687-689, 851
checking tables, 687-689
CHECKSUM TABLE statement, 

685-686, 851
checksums, 685-686
clauses. See also keywords; statements

FROM (SELECT statement), 882
accessing tables of different 

databases, 185
column specifications in, 173
cross joins, 199
examples of joins, 179-182
explicit joins, 185-189
join conditions, 196-199
left outer joins, 189-193
natural joins, 195-196
overview, 171
pseudonyms for table names, 178-179,

183-184
right outer joins, 193-195
table specifications in, 171-178
table subqueries, 200-207
USING keyword, 199-200
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GROUP BY (SELECT statement), 349, 882
examples, 363-369
grouping by sorting, 358-359
grouping of null values, 357-358
grouping on expressions, 356-357
grouping on one column, 350-353
grouping on two or more columns, 

353-356
processing, 152
rules for, 359-362

HAVING (SELECT statement), 
375-376, 883

column specifications, 379-380
examples, 376-378
grouping on zero expressions, 378-379
processing, 153

INTO, 733, 885
INTO FILE (SELECT statement), 461-465
LIMIT, 886

HANDLER READ statement, 433
SELECT statement, 395-4.6, 886

ORDER BY, 888
ALTER TABLE statement, 595, 886
SELECT statement, 153, 383-392, 886
UPDATE statement, 449

SELECT. See SELECT clause
VALUES (INSERT statement), 438, 901
WHERE (SELECT statement), 

213-214, 902
comparison operators, 215-229
conditions, 229-230
logical operators, 231-235
processing, 152

WITH GRANT OPTION (GRANT 
statement), 673-674

CLI (call level interface), 14-15
CLI95 standard, 23
client applications, 19
client/server architecture, 19
CLOSE CURSOR statement, 733
CLOSE statement, 851
closing

cursors, 733
handlers, 435

COALESCE function, 109, 908
Codd, E. F., 6
code character sets. See character sets
coercibility, 573-574
COERCIBILITY function, 574, 908
COLLATE keyword, 569, 571
COLLATION_CONNECTION system vari-

able, 575, 955
COLLATION_DATABASE system variable,

575, 955

COLLATION function, 570, 909
COLLATION_SERVER system variable,

575, 956
collations, 561-562

assigning to columns, 566-568
coercibility, 573-574
defined, 216
expressions, 568-571
grouping of rows, 572-573
LIKE operator, 253
showing available collations, 563-564, 694
sorting of values, 571-572
system variables, 574-576

COLUMN_AUTHS table (catalog), 64, 675
column functions. See aggregate functions
columns. See also aggregate functions

adding, 596
assigning character sets to, 564-566
changing, 595-599, 875
changing length of, 598
choosing for indexes, 622-627

candidate keys, 622
columns included in selection 

criteria, 623-625
columns used for sorting, 627
combination of columns, 626-627
foreign keys, 623

data types
alphanumeric, 504-506
AUTO_INCREMENT option, 511-513
bit, 504
blob, 506-507
decimal, 500-501
defining, 496-498
float, 501-504
geometric, 507
integer, 499-500
SERIAL DEFAULT VALUE option, 513
temporal, 506
UNSIGNED option, 508-509
ZEROFILL option, 509-510

definitions, 495, 875
grouping on one column, 350-353
grouping on two or more columns, 353-356
headings, 92
integrity constraints, 495, 554
names, sorting on, 383-385
naming, 521-522
NOT NULL columns, 48
null specifications, 495
options, 522-524
overview, 7
population, 7
privileges, 660, 664-667
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renaming, 598
result columns, assigning names to, 92-94
selecting all columns, 316-317
showing column types, 694
showing information about

DESCRIBE statement, 699
SHOW COLUMNS statement, 694

specifications, 94-95, 173, 876
subqueries, 163, 243, 289-294

COLUMNS catalog view, 64
COLUMNS_IN_INDEX table (catalog), 64,

627-630
COLUMNS table, 534-537
COMMENT characteristic (stored 

procedures), 740
COMMENT option

columns, 523
tables, 530-531

COMMIT statement, 818-821, 852
COMMITTEE_MEMBERS table, 32-34
committing transactions, 818-821
comparison operators

overview, 876
WHERE clause, 215-221

correlated subqueries, 227-229
scalar expressions, 217
subqueries, 222-227

competition players, 29
COMPLETION_TYPE, 820
complex data types, 876
composite index, 610
composite primary keys, 542
compound expressions, 90, 115

alphanumeric expressions, 123-125, 876
Boolean expressions, 134-136, 876
date expressions, 125-129, 876
datetime expressions, 132-134, 877
numeric expressions, 116-123, 877
scalar expressions, 877
table expressions, 877

combining with UNION, 410-415
combining with UNION ALL, 416-417
overview, 409

time expressions, 130-132, 877
timestamp expressions, 132-134, 877

compound indexes, 610
compound keys, 246
compound statements, 708
COMPRESS function, 909
CONCAT function, 108, 909
CONCAT_WS function, 909
concurrency, 828

conditions, 134, 214, 878
IN operator

with expression lists, 235-241
with subqueries, 241-250

logical operators, 231-235
with negation, 299-302
without comparison operators, 229-230
XML expressions, 488-489

conjoint populations, 188
CONNECTION_ID function, 910
connections

definition of, 44
multiple connections within one 

session, 791-793
consistency of data, 5, 539
constraints. See integrity constraints
CONTAINS SQL characteristic (stored 

procedures), 739
CONTINUE handler, 728
CONV function, 120, 910
CONVERT function, 910
CONVERT option (ALTER TABLE 

statement), 595
CONVERT_TZ function, 911
Coordinated Universal Time, 949
copying

rows, 442-444
tables, 516-520

correctness of data, 539
correlated subqueries, 227-229, 291, 294-299
COS function, 911
COT function, 911
COUNT function, 137, 327-331
CRC32 function, 911
CREATE DATABASE statement, 45, 

653-655, 852
CREATE EVENT statement, 768-776, 852
CREATE FUNCTION statement

RETURNS specification, 745-746
syntax definition, 852

CREATE INDEX statement, 54, 
614-617, 853

CREATE privilege
databases, 667
tables, 664

CREATE PROCEDURE statement, 704, 853
CREATE ROUTINE database privilege, 668
CREATE TABLE statement, 46-47

AUTO_INCREMENT option, 530
AVG_ROW_LENGTH option, 531
COMMENT option, 530-531
copying tables, 516-520
creating new tables, 493-496
creating temporary tables, 514-515
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defining indexes, 617-618
ENGINE option, 525-530
IF NOT EXISTS option, 515-516
MAX_ROWS option, 531
MIN_ROWS option, 531
syntax definition, 853

CREATE TEMPORARY TABLE 
statement, 514-515

CREATE TEMPORARY TABLES database
privilege, 668

CREATE TRIGGER statement, 756-758
AFTER keyword, 758
BEFORE keyword, 758
NEW keyword, 758
OLD keyword, 759
syntax definition, 853

CREATE USER privilege, 670
CREATE USER statement, 44, 660-662, 854
CREATE VIEW privilege, 668
CREATE VIEW statement, 56, 631-635

ALGORITHM option, 639
DEFINER option, 638
SQL SECURITY option, 638
syntax definition, 854
WITH CASCADED CHECK OPTION, 637
WITH CHECK OPTION, 636-638

creating
cursors, 732
databases, 45, 654-655
integrity constraints, 539-541
local variables, 709-712
stored procedures, 704
tables, 46-48, 493-496
user variables

with SELECT statement, 423-425
with SET statement, 421-423

users, 660-662
views, 55-56, 631-635

cross joins, 199
cross-referential integrity, 601
CSV storage engine, 532-533
CURDATE function, 771, 911
current database, selecting, 45-46
CURRENT_DATE function, 912
CURRENT_DATE system variable, 100
CURRENT_TIME function, 912
CURRENT_TIME system variable, 100
CURRENT_TIMESTAMP function, 912
CURRENT_TIMESTAMP system 

variable, 100
CURRENT_USER function, 913
CURRENT_USER system variable, 100
cursor stability isolation level, 832

cursors
closing, 733
declaring, 732
fetching, 733
opening, 732
retrieving data with, 731-736

CURTIME function, 913

D
data

consistency, 5
independence, 5
integrity. See data integrity
loading

definition of, 461
LOAD statement, 465-469

security. See data security
unloading

definition of, 461
INTO FILE clause (SELECT

statement), 461-465
Data Control Language (DCL), 60
Data Definition Language (DDL), 60, 846
Data Encryption Standard, 918
data integrity, 5

cross-referential integrity, 601
definition of, 539
integrity constraints

alternate keys, 544-545
catalog, 557
check integrity constraints, 553-556
defining, 539-541
definition of, 539
deleting, 557
foreign keys, 546-550
naming, 556-557
primary keys, 541-544
referencing actions, 550-553

Data Manipulation Language (DML), 60, 847
data pages, 604-605
data security, 57

overview, 659-660
passwords, changing, 663-664
privileges

database privileges, 667-670
passing on to other users, 673-674
recording in catalog, 675
restricting, 674
revoking, 6770680
table of, 672
table/column privileges, 664-667
user privileges, 670-672
views, 680-681
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users
creating, 660-662
removing, 662
renaming, 662-663

views, 650, 680-681
data types, 74, 879

alphanumeric, 77-79, 504-506, 872
AUTO_INCREMENT option, 511-513
bit, 87-88, 504
blob, 504-507, 874
Boolean, 87
complex data type, 876
date, 79-82
datestamp, 84-86
decimal, 77, 500-501, 880
defining, 496-498
ENUM

error value, 579
examples, 578-582
overview, 577
permitted values, 578, 581
sorting values, 580-581

expressions, 111-114
float, 77, 501-504, 881
geometric, 507, 882
hexadecimal, 87
integer, 76, 499-500, 884
numeric, 887
options

AUTO_INCREMENT, 511-513
definition of, 508
SERIAL DEFAULT VALUE, 513
UNSIGNED, 508-509
ZEROFILL, 509-510

row expressions, 139
SERIAL DEFAULT VALUE option, 513
SET

adding elements to, 588-589
examples, 582-589
overview, 577
permitted values, 582

temporal, 506, 899
time, 82-83
timestamp, 84-86
year, 86

DATABASE function, 913
database languages, 4-6, 11
database management system (DBMS), 4
database privileges, 660
database procedures. See stored procedures
database servers

data independence, 5
definition of, 4
MySQL. See MySQL

databases
catalog. See catalog
changing, 655-656
creating, 45, 654-655
CSV storage engine, 532-533
current database, selecting, 45-46
data consistency, 5
data integrity, 5
database objects, 27, 57-58
definition of, 4
deleting, 58
dropping, 656-657
events

application areas, 767-768
catalog and, 780
changing, 778-779
creating, 768-776
event actions, 768
event schedule, 768
invoking, 769
overview, 767
privileges, 779-780
properties, 777-778
removing, 779

indexes
B-tree indexes, 610
on candidate keys, 622
changing, 883
choosing columns for, 622-627
COLUMNS_IN_INDEX table 

(catalog), 627-630
on columns included in selection 

criteria, 623-625
on columns used for sorting, 627
on combination of columns, 626-627
compound indexes, 610
creating, 614-617, 788-790
defining together with tables, 617-618
definitions, 884
deleting, 58, 618-619
on foreign keys, 623
FULLTEXT, 616
hash indexes, 610
INDEXES table (catalog), 627-630
optimizing queries with, 54-55
overview, 605-610
PLAYERS_XXL table, 620-622
primary keys, 619-620
SELECT statements, processing, 

610-614
showing, 697
SPATIAL, 616
tree structure, 606
UNIQUE, 615
unique indexes, 55
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integrity constraints
alternate keys, 544-545
catalog, 557
changing, 599-602
check integrity constraints, 553-556
defining, 539-541
definition of, 539
deleting, 557, 601
foreign keys, 546-550
naming, 556-557
primary keys, 541-544
referencing actions, 550-553
specifying, 649-650
triggers as, 763-764

loading data
definition of, 461
LOAD statement, 465-469

locking
application locks, 835-837
deadlocks, 830
exclusive locks, 829
isolation levels, 832-834
LOCK TABLE statement, 830-831
named locks, 835
overview, 829-830
processing options, 834-835
share locks, 829
UNLOCK TABLE statement, 831
waiting for locks, 834

multiuser usage, 815, 825
dirty/uncommitted reads, 826
lost updates, 828
nonrepeatable/nonreproducible reads,

826-827
phantom reads, 827

persistence, 5
privileges, 878

database privileges, 667-670
passing on to other users, 673-674
recording in catalog, 675
restricting, 674
revoking, 677-680
table of, 672
table/column privileges, 664-667
user privileges, 670-672
views, 680-681

querying. See queries
removing, 656-657
selecting, 787-788
showing, 695
single-user usage, 815
tables. See tables

tennis club sample database
COMMITTEE_MEMBERS table, 

32-34
contents, 33-34
diagram, 35
general description, 29-32
integrity constraints, 35-36
MATCHES table, 34
PENALTIES table, 34
PLAYERS table, 31-33
TEAMS table, 33

transactions
autocommit, 816-817
committing, 818-821
definition of, 815
isolation levels, 832-834
rolling back, 817-821
savepoints, 822-824
starting, 821-822
stored procedures, 824-825

triggers. See triggers
unloading data

definition of, 461
INTO FILE clause (SELECT 

statement), 461-465
valid databases, 539
values, 7-8
views

column names, 635-636
creating, 55-56, 631-635
data integrity, 650
deleting, 58, 639-640
materialization, 644-645
options, 638-639
overview, 631
privileges, 680-681
processing, 642-645
reorganizing tables with, 647-648
restrictions on updates, 641-642
simplifying routine statements with,

645-647
specifying integrity constraints with,

649-650
stepwise development of SELECT 

statements, 648-649
substitution, 643-644
updating, 636-638, 641-642
VIEWS table (catalog), 640-641

DATABASE_AUTHS table (catalog), 64, 676
DATE_ADD function, 913
date calculations, 125
DATE data type, 506
date expressions, 125-129, 876
DATE_FORMAT function, 914
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DATE function, 913
date intervals, 879
date literals, 79-82, 879
DATE_SUB function, 916
Date, Chris J., 4
DATEDIFF function, 111, 914
datestamp literals, 84-86
datetime expressions, 132-134, 877
DAY function, 916
DAYNAME function, 110, 771, 916
DAYOFMONTH function, 917
DAYOFWEEK function, 917
DAYOFYEAR function, 110, 917
DB2, 17
DBMS (database management system), 4
DCL (Data Control Language), 60, 847
DDL (Data Definition Language), 60, 846
deadlocks, 830
DEALLOCATE PREPARE statement, 

809, 854
DEC data type, 501
decimal data type, 500-501, 880
decimal literals, 77, 880
declarative languages, 12
declarative statements, 846
DECLARE CONDITION statement, 729, 854
DECLARE CURSOR statement, 732, 855
DECLARE HANDLER statement, 726, 855
DECLARE VARIABLE statement, 855
declaring. See creating
DECODE function, 917
default character sets, changing, 595
DEFAULT column option, 522
DEFAULT function, 523, 918
DEFAULT keyword, 523
default value, 522
DEFAULT_WEEK_FORMAT system 

variable, 951, 956
definer option

CREATE VIEW statement, 638
stored procedures, 738, 752
trigger, 759

definers, 638
defining. See creating
definitions of SQL statements, 69
degree of a row expression, 137
degree of a table expression, 140
DEGREES function, 918
delayed processing, 834
DELETE_MATCHES stored procedure, 704
DELETE_OLDER_THAN_30 stored 

procedure, 734
DELETE_PLAYER stored procedure, 

725, 750

DELETE privilege
databases, 667
tables, 664

DELETE statement, 52-53
deleting rows from multiple tables, 456-457
deleting rows from single table, 454-456
IGNORE keyword, 455
syntax definition, 856

deleting
database objects, 57-58
databases, 58, 656-657
events, 779
foreign keys, 601
indexes, 618-619
integrity constraints, 557, 601
primary keys, 601
rows, 52-54

all rows, 458
from multiple tables, 456-457
from single table, 454-456

stored procedures, 741-742, 753
tables, 591-593
triggers, 765
users, 662
views, 639-640

derived tables. See views
DES_DECRYPT function, 918
DES_ENCRYPT function, 918
DESC (descending), 389
descending order, sorting in, 389-392
DESCRIBE statement, 699, 856
DIFFERENCE stored procedure, 714
dirty read isolation level, 832
dirty reads, 826
DISABLE KEYS option (ALTER TABLE

statement), 595
disjoint populations, 188
DISTINCT keyword, 318-321, 361
DISTINCTROW keyword, 323
distribution, 341, 623
DIV_PRECISION_INCREMENT system

variable, 118
DML (Data Manipulation Language), 60, 847
DO statement, 428, 856
documents (XML)

attributes, 472
changing, 489-490
elements, 472
overview, 471-473
querying

EXTRACTVALUE function, 476-483
with positions, 484-485
XPath, 486-489

replacing, 489
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storing, 473-475
tags, 472

DOLLARS stored function, 747
DOUBLE data type, 504
DOUBLE PRECISION data type, 501, 504
downloading

MySQL, 37
SQL statements, xiii, 38-39

DROP privilege
databases, 667
tables, 664

DROP statement, 57
DROP CONSTRAINT, 601
DROP DATABASE, 58, 656-657, 856
DROP EVENT, 779, 857
DROP FUNCTION, 753, 857
DROP INDEX, 58, 618-619, 857
DROP PRIMARY KEY, 601
DROP PROCEDURE, 741, 857
DROP TABLE, 57, 591-593, 857
DROP TRIGGER, 765, 857
DROP USER, 662, 858
DROP VIEW, 58, 639-640, 858

dropping. See deleting
duplicate rows, removing, 318-321
DUPLICATE stored procedure, 726
duplicate tables, preventing, 515-516
dynamic SQL

DEALLOCATE PREPARE statement, 809
EXECUTE statement, 808-809
overview, 807
parameters, 810-811
placeholders, 810-811
PREPARE statement, 808-809
stored procedures, 811-813
user variables, 810

E
EBCDIC (Extended Binary Coded Decimal

Interchange Code), 390, 562
editing

column names, 598
columns, 595-599
databases, 655-656
default character set, 595
events, 778-779
indexes, 883
integrity constraints, 599-602
passwords, 663-664
stored functions, 752-753
table names, 593
table structure, 593-595
tables, 896

user names, 662-663
XML documents, 489-490

elements (XML), 472
ellipses (…), 841
Elmasri, R., 4
ELT function, 919
embedded SQL, 14
ENABLE KEYS option (ALTER TABLE

statement), 595
ENCODE function, 919
encoding schemes, 561
ENGINE table option, 525-530
engines, showing, 696
entity integrity constraint, 543
entry SQL, 22
ENUM data type

error value, 579
examples, 578-582
overview, 577
permitted values, 578, 581
sorting values, 580-581

equal populations, 188
equal rows, finding, 321-323
ERROR-COUNT system variable, 69
ERROR_FOR_DIVISION_BY_ZERO setting

(SQL_MODE system variable), 958
escape symbol, 255
error messages, 68, 726-731, 790-791
error value (ENUM data type), 579
estimated values, 501
events

actions, 768
application areas, 767-768
catalog and, 780
changing, 778-779
creating, 768-776
event actions, 768
event schedule, 768
invoking, 769
overview, 767
privileges, 779-780
properties, 777-778
removing, 779
showing, 696

EVENTS table, 781
exclusive lock, 829
EXECUTE ROUTINE database privilege,

668
EXECUTE statement, 808-809, 858
execution time, 603
existing dates, 81
EXISTS operator, 278-281
EXP function, 919
explicit casting, 113
explicit joins, 185-189
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EXPORT_SET function, 919
expressions

case expressions, 101-106, 874
cast expressions, 111-114
with character sets, 568-571
with collations, 568-571
compound expressions, 115

alphanumeric expressions, 876
Boolean expressions, 876
date expressions, 876
datetime expressions, 877
expressions, 90, 115
numeric expressions, 877
scalar expressions, 877
table expressions, 877
time expressions, 877
timestamp expressions, 877

grouping on, 356-357
expression lists, 235-241
null values, 114-115
overview, 88-91
queries, 801-803
row expressions, 89, 137-139, 438, 

892-894
scalar expressions, 89, 892

scalar expressions between brackets,
106-107

singular scalar expressions, 894
in SELECT clause, 317-318
singular expressions, 90
sorting on, 385-387
table expressions, 90, 139-140, 895-896
XPath expressions, 488-489

Extended Binary Coded Decimal Interchange
Code (EBCDIC), 390, 562

extended notation of XPath, 486-488
Extensible Markup Language. See XML 

documents
EXTRACT function, 920
EXTRACTVALUE function, 476-483

F
FETCH CURSOR statement, 733
FETCH statement, 858
fetching cursors, 733
Fibonacci algorithm, 714
FIBONACCI stored procedure, 714
FIBONACCI_GIVE stored procedure, 724
FIBONACCI_START stored procedure, 724
FIELD function, 920
files

data pages, 604-605
input files, 461
output files, 461

FIND_IN_SET function, 920
FireFox, 786
first integrity constraint, 543
FIXED data type, 501
float data type, 501-504, 881
float literals, 77, 881
FLOAT4 data type, 504
floating point, 77
FLOOR function, 921
flow-control statements

CASE, 716
IF, 714-716
ITERATE, 718-719
LEAVE, 717
list of, 848
LOOP, 718
overview, 712-713
REPEAT, 717
WHILE, 716-717

FLUSH TABLE statement, 533
FOREIGN KEY keyword, 546
Foreign_key_checks system variable, 956
foreign keys, 10, 546-550, 623, 882

deleting, 601
indexes, 623
referencing actions, 550-553
in tennis club sample database, 35

FORMAT function, 921
founders of MySQL, 26
FOUND_ROWS function, 406, 921
FRAC_SECOND, 946
FROM clause (SELECT statement), 882

accessing tables of different databases, 185
column specifications in, 173
cross joins, 199
examples of joins, 179-182
explicit joins, 185-189
join conditions, 196-199
left outer joins, 189-193
natural joins, 195-196
pseudonyms for table names

examples, 178-179
mandatory use of, 183-184

right outer joins, 193-195
table specifications in, 171-178
table subqueries, 200-207
USING keyword, 199-200

FROM_DAYS function, 921
FROM_UNIXTIME function, 921
Ft_boolean_syntax system variable, 276, 956
Ft_max_word_len system variable, 956
Ft_min_word_len system variable, 276, 957
Ft_query_expansion_limit system variable,

276, 957
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FT_STOPWORD_FILE, 276
full SQL, 22
FULLTEXT indexes, 270, 616
functions

aggregate functions, 324-327, 872
AVG, 336-340
BIT_AND, 343-344
BIT_OR, 343-344
BIT_XOR, 343-344
COUNT, 327-331
MAX, 332-336
MIN, 332-336
STDDEV, 342
STDDEV_SAMP, 343
SUM, 336-340
table of, 136-137
VARIANCE, 341-342
VAR_SAMP, 343

MYSQL functions
MYSQL_ FIELD_NAME, 803
MYSQL_AFFECTED_ROWS, 805
MYSQL_CLIENT_ENCODING, 805
MYSQL_CLOSE, 787
MYSQL_CONNECT, 787
MYSQL_DATA_SEEK, 798
MYSQL_ERROR, 790
MYSQL_FETCH_ARRAY, 797
MYSQL_FETCH_ASSOC, 794-795
MYSQL_FETCH_FIELDS, 801
MYSQL_FETCH_OBJECT, 799
MYSQL_FETCH_ROW, 797
MYSQL_FIELD_LEN, 803
MYSQL_FIELD_SEEK, 805
MYSQL_FIELD_TYPE, 803
MYSQL_FREE_RESULT, 797
MYSQL_GET_CLIENT_INFO, 805
MYSQL_GET_HOST_INFO, 805
MYSQL_GET_PROTO_INFO, 806
MYSQL_GET_SERVER_INFO, 806
MYSQL_INFO, 789
MYSQL_NUM_FIELDS, 806
MYSQL_NUM_ROWS, 797, 806
MYSQL_QUERY, 789
MYSQL_SELECT_DB, 787-788

nesting, 108
scalar functions, 107-111

ABS, 56, 903
ACOS, 903
ADDDATE, 904
ADDTIME, 130, 904
AES_DECRYPT, 904
AES_ENCRYPT, 904
ASCII, 905
ASIN, 905
ATAN, 905

ATAN2, 906
ATANH, 906
BENCHMARK, 906
BIN, 120, 906
BIT, 584
BIT_COUNT, 906
BIT_LENGTH, 907
CEILING, 907
CHAR, 907
CHARACTER_LENGTH, 907
CHARSET, 571, 907
CHAR_LENGTH, 908
COALESCE, 109, 908
COERCIBILITY, 574, 908
COLLATION, 570, 909
COMPRESS, 909
CONCAT, 108, 909
CONCAT_WS, 909
CONNECTION_ID, 910
CONV, 120, 910
CONVERT, 910
CONVERT_TZ, 911
COS, 911
COT, 911
CRC32, 911
CURDATE, 771, 911
CURRENT_DATE, 912
CURRENT_TIME, 912
CURRENT_TIMESTAMP, 912
CURRENT_USER, 913
CURTIME, 913
DATABASE, 913
DATE, 913
DATEDIFF, 111, 914
DATE_ADD, 913
DATE_FORMAT, 914
DATE_SUB, 916
DAY, 916
DAYNAME, 110, 771, 916
DAYOFMONTH, 917
DAYOFWEEK, 917
DAYOFYEAR, 110, 917
DECODE, 917
DEFAULT, 523, 918
DEGREES, 918
DES_DECRYPT, 918
DES_ENCRYPT, 918
ELT, 919
ENCODE, 919
EXP, 919
EXPORT_SET, 919
EXTRACT, 920
EXTRACTVALUE, 476-483
FIELD, 920
FIND_IN_SET, 920
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FLOOR, 921
FORMAT, 921
FOUND_ROWS, 406, 921
FROM_DAYS, 921
FROM_UNIXTIME, 921
GET_FORMAT, 922
GET_LOCK, 835, 922
GREATEST, 923
GROUP_CONCAT, 362-363
HEX, 923
HOUR, 923
IF, 923
IFNULL, 924
INET_ATON, 924
INET_NTOA, 924
INSERT, 925
INSTR, 925
INTERVAL, 925
ISNULL, 926
IS_FREE_LOCK, 836, 925
IS_USED_LOCK, 836, 926
LAST_DAY, 926
LAST_INSERT_ID, 926
LCASE, 927
LEAST, 927
LEFT, 108
LENGTH, 587, 927
LN, 928
LOCALTIME, 928
LOCALTIMESTAMP, 928
LOCATE, 928
LOG, 929
LOG10, 929
LOG2, 929
LOWER, 929
LPAD, 930
LTRIM, 930
MAKEDATE, 930
MAKETIME, 930
MAKE_SET, 931
MD5, 931
MICROSECOND, 931
MID, 931
MINUTE, 932
MOD, 932
MONTH, 932
MONTHNAME, 110, 932
NOW, 771, 932
NULLIF, 933
OCT, 933
OCTET_LENGTH, 933
OLD_PASSWORD, 933
ORD, 934
PASSWORD, 934
PERIOD_ADD, 934

PERIOD_DIFF, 934
PI, 935
POSITION, 935
POW, 935
POWER, 586, 935
QUARTER, 936
QUOTE, 936
RADIANS, 936
RAND, 936
RELEASE_LOCK, 836, 937
REPEAT, 937
REPLACE, 587, 937
REVERSE, 937
RIGHT, 937
ROUND, 938
ROW_COUNT, 938
RPAD, 938
RTRIM, 938
SECOND, 939
SEC_TO_TIME, 939
SESSION_USER, 939
SHA, 939
SHA1, 939
SIGN, 940
SIN, 940
SOUNDEX, 940
SPACE, 941
SQRT, 941
STRCMP, 941
STR_TO_DATE, 941
SUBDATE, 942
SUBSTR, 258
SUBSTRING, 942
SUBSTRING_INDEX, 943
SUBTIME, 942
SYSDATE, 943
SYSTEM_USER, 943
TAN, 944
TIME, 944
TIMEDIFF, 944
TIMESTAMP, 772, 945
TIMESTAMPADD, 946
TIME_FORMAT, 944
TIME_TO_SEC, 946
TO_DAYS, 947
TRIM, 947
TRUNCATE, 947
UCASE, 107, 948
UNCOMPRESS, 948
UNCOMPRESS_LENGTH, 948
UNHEX, 948
UNIX_TIMESTAMP, 949
UPPER, 948
USER, 949
UTC_DATE, 949
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UTC_TIME, 949
UTC_TIMESTAMP, 949
UUID, 950
VERSION, 950
WEEK, 950
WEEKDAY, 951
WEEKOFYEAR, 951
YEAR, 108, 952
YEARWEEK, 952

showing status of, 696
stored functions, 895

compared to stored procedures, 745
creating, 745-746
DELETE_PLAYER, 750
DOLLARS, 747
examples, 746-752
GET_NUMBER_OF_PLAYERS, 750
modifying, 752-753
NUMBER_OF_DAYS, 749
NUMBER_OF_PENALTIES, 748
NUMBER_OF_PLAYERS, 747
OVERLAP_BETWEEN_

PERIODS, 751
POSITION_IN_SET, 749
removing, 753

UPDATEXML, 489-490

G
generate sequence numbers, 511
generate unique numbers, 511
geometric data types, 507, 882
GET_FORMAT function, 922
GET_LOCK function, 835, 922
GET_NUMBER_OF_PLAYERS stored 

function, 750
GIVE_ADDRESS stored procedure, 723
global system variables, 98
GPL (GNU General Public License), 25
GRANT option, 882
GRANT statement, 44, 57, 660, 742-743

granting database privileges, 668-669
granting table/column privileges, 665
granting user privileges, 671
syntax definition, 858
WITH GRANT OPTION clause, 673-674

granting privileges, 44
database privileges, 667-670
passing on to other users, 673-674
restrictions, 674
showing grants, 696
table of, 672
table/column privileges, 664-667
user privileges, 670-672

GREATEST function, 923

Greenwich Mean Time, 949
Gregorian calendar, 79, 125, 132
GROUP BY clause (SELECT statement),

349, 882
examples, 363-369
grouping by sorting, 358-359
grouping of null values, 357-358
grouping on expressions, 356-357
grouping on one column, 350-353
grouping on two or more columns, 353-356
processing, 152
rules for, 359-362

GROUP_CONCAT function, 137, 362-363
group functions. See aggregate functions
grouping

collations, 572-573
expressions, 356-357
null values, 357-358
on one column, 350-353
on two or more columns, 353-356
on zero expressions, 378-379
with sorting, 358-359
with WITH ROLLUP, 369-371

H
HANDLER statement

example, 429-430
HANDLER CLOSE, 435, 859
HANDLER OPEN, 430-431, 859
HANDLER READ, 431-435, 859
overview, 429

handlers, 727
browsing rows of, 431-435
closing, 435
declaring, 430
opening, 430-431

hash indexes, 610
HAVING clause (SELECT statement), 

375-376, 883
column specifications, 379-380
examples, 376-378
grouping on zero expressions, 378-379
processing, 153

HEAP storage engine, 527
HELP statement, 699-700, 860
Het SQL Leerboek, xiv
HEX function, 923
hexadecimal characters, 883
hexadecimal literals, 87, 883
HIGH_NOT_PRECEDENCE setting

(SQL_MODE system variable), 958
HIGH_PRIORITY option (SELECT 

clause), 323
high priority processing, 834

980 Index

47_0131497359_Index.qxd  3/26/07  1:46 PM  Page 980



history
of MySQL, 26-27
of SQL, 16-18

horizontal comparisons, 322
horizontal subsets, 315
host, 661
HOUR function, 923
Hughes Technologies, 26

I
IBM, 6, 16
IF function, 923
IF NOT EXISTS option (CREATE TABLE

statement), 515-516
IF statement, 714-716, 860
IFNULL function, 924
IGNORE keyword, 441, 519

DELETE statement, 455
UPDATE statement, 449

IGNORE_SPACE setting (SQL_MODE 
system variable), 958

implicit casting, 113
IN BOOLEAN MODE, 271
IN operator

with expressions list, 235-241
with subqueries, 241-250

inconsistent reads, 826-827
INDEX pivilege

databases, 667
tables, 664

indexed access method, 606
indexes

B-tree indexes, 610
on candidate keys, 622
changing, 883
choosing columns for, 622-627

candidate keys, 622
columns included in selection criteria,

623-625
columns used for sorting, 627
combination of columns, 626-627
foreign keys, 623

COLUMNS_IN_INDEX table (catalog),
627-630

on columns included in selection criteria,
623-625

on columns used for sorting, 627
on combination of columns, 626-627
compound indexes, 610
creating, 614-617, 788-790
defining together with tables, 617-618
definitions, 884
deleting, 58, 618-619
on foreign keys, 623

FULLTEXT, 616
hash indexes, 610
INDEXES table (catalog), 627-630
optimizing queries with, 54-55
overview, 605-610
PLAYERS_XXL table, 620-622
primary keys, 619-620
SELECT statements, processing, 610-614
showing, 697
SPATIAL, 616
tree structure, 606
UNIQUE, 615
unique indexes, 55

INDEXES table (catalog) 64, 627-630
INET_ATON function, 924
INET_NTOA function, 924
information-bearing names, 521
INFORMATION_SCHEMA catalog. See

catalogs
informative statements, 693

DESCRIBE, 699
HELP, 699-700
list of, 848
SHOW CHARACTER SET, 693
SHOW COLLATION, 694
SHOW COLUMN TYPES, 694
SHOW COLUMNS, 694
SHOW CREATE DATABASE, 694
SHOW CREATE EVENT, 694
SHOW CREATE FUNCTION, 695
SHOW CREATE PROCEDURE, 695
SHOW CREATE TABLE, 695
SHOW CREATE VIEW, 695
SHOW DATABASES, 695
SHOW ENGINE, 696
SHOW ENGINES, 696
SHOW EVENTS, 696
SHOW FUNCTION STATUS, 696
SHOW GRANTS, 696
SHOW INDEX, 697
SHOW PRIVILEGES, 697
SHOW PROCEDURE STATUS, 697
SHOW TABLE TYPES, 697
SHOW TABLES, 697
SHOW TRIGGERS, 698
SHOW VARIABLES, 698

initializing user variables, 96
inner select. See subqueries
InnoDB storage engine, 526
INNODB_LOCK_WAIT_TIMEOUT, 834
input files, 461
input parameters (stored procedures), 706
INSERT function, 925
INSERT_METHOD table option, 529
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INSERT privilege
databases, 667
tables, 664

INSERT statement, 48, 860
DEFAULT keyword, 523
IGNORE keyword, 441
inserting rows, 437-442
ON DUPLICATE KEY specification, 441
populating tables with rows from another

table, 442-444
inserting

columns, 596
rows, 437-442

installing
MySQL, 38
query tools, 38

INSTR function, 925
INT data type, 499
INT1 data type, 499
INT2 data type, 499
INT3 data type, 499
INT4 data type, 499
INT8 data type, 499
integer data type, 499-500, 884
integer literals, 76, 884
integrity constraints, 6-8, 539

alternate keys, 544-545
catalog, 557
changing, 599-602
check integrity constraints, 553-556
defining, 539-541
definition of, 539
deleting, 557
foreign keys, 546-550
naming, 556-557
primary keys, 541-544
referencing actions, 550-553
specifying, 649-650
in tennis club sample database, 35-36
triggers as, 763-764

integrity of data. See data integrity
interactive SQL, 12
intermediate result, 150
intermediate SQL, 22
International Standardization Organization

(ISO), 21
Internet architecture, 19-21
Internet Explorer, 786
interoperability, 24
INTERVAL function, 925
INTERVAL keyword, 126
intervals, 125

date intervals, 879
interval units, 126

length, 126
time intervals, 899
timestamp intervals, 899

INTO clause, 723, 885
FETCH CURSOR statement, 733
SELECT statement, 722-725

INTO FILE clause (SELECT 
statement), 461-465

Introduction to SQL, xiv
invoking events, 769
IS_FREE_LOCK function, 836, 925
IS_USED_LOCK function, 836, 926
ISAM storage engine, 526
ISNULL function, 926
ISO (International Standardization 

Organization), 21
isolation levels, 832-834
ITERATE statement, 718-719, 860

J-K
joins, 885

accessing tables of different databases, 185
columns, 180
conditions, 180, 196-199
cross joins, 199
examples, 179-182
explicit joins, 185-189
left outer joins, 189-193
natural joins, 195-196
non-equi joins, 368
right outer joins, 193-195
USING keyword, 199-200

keys
alternate keys, 10, 35, 544-545, 873
candidate, 10
compound keys, 246
foreign keys, 10, 546-550, 882

deleting, 601
in tennis club sample database, 35

indexes, 622
primary keys, 9, 495, 541-544, 890

deleting, 601
indexes, 619-620
in tennis club sample database, 35

referencing actions, 550-553
keywords. See also clauses; statements

AFTER, 758
ALL, 320
AS, 178
AUTO_INCREMENT, 530
BEFORE, 758
CASCADE, 592
COLLATE, 569, 571
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COMMENT, 530-531
CONVERT, 595
DEFAULT, 523
DISABLE KEYS, 595
DISTINCT, 318-321
DISTINCTROW, 323
ENABLE KEYS, 595
ENGINE, 525-530
FOREIGN KEY, 546
GRANT, 882
HIGH_PRIORITY, 323
IGNORE, 441, 519

DELETE statement, 455
UPDATE statement, 449

INTERVAL, 126
INTO, 722-725
list of, 843-845
NEW, 758
OLD, 759
PRIMARY KEY, 541
REFERENCES, 891
REPLACE, 519
RESTRICT, 592
RETURNS, 745-746
SQL_BIG_RESULT, 324
SQL_BUFFER_RESULT, 324
SQL_CACHE, 324
SQL_CALC_FOUND_ROWS, 324
SQL_NO_CACHE, 324
SQL_SMALL_RESULT, 324
TEMPTABLE, 645
UNIQUE, 495, 544
USING, 199-200

L
labels, 709
LANGUAGE SQL characteristic (stored 

procedures), 738
LARGEST stored procedure, 715
Larsson, Allan, 26
LAST_DAY function, 926
LAST_INSERT_ID function, 926
LCASE function, 927
leaf pages, 606
league numbers, 30
LEAST function, 927
LEAVE statement, 717, 860
LEFT function, 108
left outer joins, 189-193
length

of alphanumeric data type, 505
of columns, 598
of float data type, 501

LENGTH function, 587, 927

levels of SQL92 standard, 22
life span of user variables, 426-427
LIKE operator, 252-255
LIMIT clause, 886

HANDLER READ statement, 433
SELECT statement, 395-398

getting top values, 398-401
offsets, 404-405
SQL_CALC_FOUND_ROWS, 405-406
subqueries, 402-404

literals, 74-76, 886
alphanumeric literals, 77-79
bit literals, 87-88
Boolean literals, 87, 874
date literals, 79-82, 879
datestamp literals, 84-86
decimal literals, 77, 880
float literals, 77, 881
hexadecimal literals, 87, 883
integer literals, 76, 884
numeric literals, 887
temporal literals, 899
time literals, 82-83, 899
timestamp literals, 84-86, 900
year literals, 86

live checksums, 685
LN function, 928
LOAD statement, 465-469, 861
loading data

definition of, 461
LOAD statement, 465-469

local variables
assigning values to, 712
declaring, 709-712

LOCALTIME function, 928
LOCALTIMESTAMP function, 928
LOCATE function, 928
LOCK TABLE statement, 830-831, 861
LOCK TABLES privilege, 668
locking

application locks, 835-837
deadlocks, 830
exclusive locks, 829
isolation levels, 832, 834
LOCK TABLE statement, 830-831
named locks, 835
overview, 829-830
processing options, 834-835
share locks, 829
UNLOCK TABLE statement, 831
waiting for locks, 834

LOG function, 929
LOG2 function, 929
LOG10 function, 929

983Index

47_0131497359_Index.qxd  3/26/07  1:46 PM  Page 983



logging onto MySQL, 41-42, 786-787
logical operators

conditions, 231-235
truth table for, 231

LONG VARBINARY data type, 506
LONG VARCHAR data type, 504
LONGTEXT data type, 504
LOOP statement, 718, 861
lost updates, 828
low priority processing, 834
LOWER function, 929
LOW_PRIORITY option (LOAD 

statement), 469
LPAD function, 930
LTRIM function, 930

M
MAKE_SET function, 931
MAKEDATE function, 930
MAKETIME function, 930
masks, 253
MATCH operator, 264-267, 276

Boolean search, 271-274
fulltext index, 270
natural language search, 267-269
natural language search with query 

expansion, 275
relevance value, 269-270
search styles, 265
system variables, 275

MATCHES table, 34
materialization of views, 644-645
mathematical operators, 116, 886
MAX function, 137, 332-336
MAX_ROWS table option, 531
MD5 function, 931
measure of distribution, 342
MEDIUMBLOB data type, 507
MEDIUMINT data type, 499
MEDIUMTEXT data type, 506
MEMORY storage engine, 527, 610
MERGE storage engine, 528
Message-Digest Algorithm, 931
metasymbols, 840-842
MICROSECOND function, 931
MID function, 931
MIDDLEINT data type, 499
MIN function, 137, 332-336
MIN_ROWS table option, 531
Mini SQL, 26
minimality rule, 543
MINUTE function, 932
MOD function, 932

MODIFIES SQL DATA characteristic (stored
procedures), 739

modifying. See editing
monolithic architecture, 18
MONTH function, 932
MONTHNAME function, 110, 932
mSQL, 26
multiple connections within one 

session, 791-793
multiple tables

deleting rows from, 456-457
updating values in, 450-452

multiplication of tables, 175
multiuser usage, 815, 825. See also locking

dirty/uncommitted reads, 826
lost updates, 828
nonrepeatable/nonreproducible 

reads, 826-827
phantom reads, 827

MY.INI file, 99
MyISAM storage engine, 527
MySQL

connections, 44
databases. See databases
downloading, 37
errors/warnings, 68, 726
event scheduler, 769
functions

MYSQL_AFFECTED_ROWS, 805
MYSQL_CLIENT_ENCODING, 805
MYSQL_CLOSE, 787
MYSQL_CONNECT, 787
MYSQL_DATA_SEEK, 798
MYSQL_ERROR, 790
MYSQL_FETCH_ARRAY, 797
MYSQL_FETCH_ASSOC, 794-795
MYSQL_FETCH_FIELDS, 801
MYSQL_FETCH_OBJECT, 799
MYSQL_FETCH_ROW, 797
MYSQL_FIELD_LEN, 803
MYSQL_FIELD_NAME, 803
MYSQL_FIELD_SEEK, 805
MYSQL_FIELD_TYPE, 803
MYSQL_FREE_RESULT, 797
MYSQL_GET_CLIENT_INFO, 805
MYSQL_GET_HOST_INFO, 805
MYSQL_GET_PROTO_INFO, 806
MYSQL_GET_SERVER_INFO, 806
MYSQL_INFO, 789
MYSQL_NUM_FIELDS, 806
MYSQL_NUM_ROWS, 797, 806
MYSQL_QUERY, 789
MYSQL_SELECT_DB, 787-788
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history of, 26-27
installation, 38
logging on, 41-42, 786-787
Query Browser, 13
SQL users

creating, 44
and data security, 57
privileges, 44

system variables
ERROR_COUNT, 69
overview, 58
SQL_MODE, 59
VERSION, 58
WARNING_COUNT, 69

version 5.0.18, xi
website, 37

MYSQL_AFFECTED_ROWS function, 805
MYSQL_CLIENT_ENCODING function, 805
MYSQL_CLOSE function, 787
MYSQL_CONNECT function, 787
MYSQL_DATA_SEEK function, 798
MYSQL_ERROR function, 790
MYSQL_FETCH_ARRAY function, 797
MYSQL_FETCH_ASSOC function, 794-795
MYSQL_FETCH_FIELDS function, 801
MYSQL_FETCH_OBJECT function, 799
MYSQL_FETCH_ROW function, 797
MYSQL_FIELD_LEN function, 803
MYSQL_FIELD_NAME function, 803
MYSQL_FIELD_SEEK function, 805
MYSQL_FIELD_TYPE function, 803
MYSQL_FREE_RESULT function, 797
MYSQL_GET_CLIENT_INFO function, 805
MYSQL_GET_HOST_INFO function, 805
MYSQL_GET_PROTO_INFO function, 806
MYSQL_GET_SERVER_INFO function, 806
MYSQL_INFO function, 789
MYSQL_NUM_FIELDS function, 806
MYSQL_NUM_ROWS function, 797, 806
MYSQL_QUERY function, 789
MYSQL_SELECT_DB function, 787-788

N
named locks, 835, 922
names

assigning to result columns, 92-94
column names, 521-522, 635-636
integrity constraints, 556-557
pseudonyms for table names

examples, 178-179
mandatory use of, 183-184

tables, 521-522
user names, 41

NATIONAL CHAR data type, 506

NATIONAL CHAR VARYING data type, 506
NATIONAL CHARACTER data type, 506
NATIONAL CHARACTER VARYING data

type, 506
NATIONAL VARCHAR data type, 506
natural joins, 195-196
natural language searches, 267-269, 275
Naur, Peter, 839
Navicat, 13
NCHAR data type, 506
negation, conditions with, 299-302
nesting

functions, 108
subqueries, 161-162

NEW keyword, 758
NEW_TEAM stored procedure, 825
NO ACTION referencing action, 551, 553
NO_AUTO_CREATE_USER setting

(SQL_MODE), 958
NO_AUTO_VALUE_ON_ZERO setting

(SQL_MODE), 958
NO_BACKSLASH_ESCAPES setting

(SQL_MODE), 958
NO_DIR_IN_CREATE setting

(SQL_MODE), 958
NO_ENGINE_SUBSTITUTION setting

(SQL_MODE), 958
NO_FIELD_OPTIONS setting

(SQL_MODE), 959
NO_KEY_OPTIONS setting 

(SQL_MODE), 959
NO SQL characteristic (stored 

procedures), 739
NO_TABLE_OPTIONS setting

(SQL_MODE), 959
NO_UNSIGNED_SUBTRACTION setting

(SQL_MODE), 959
NO_ZERO_DATE setting (SQL_MODE), 

81, 959
NO_ZERO_IN_DATE setting (SQL_MODE),

81, 959
nodes in trees, 606
non-equi joins, 368
non-terminal symbols, 839
nonprocedural languages, 12
nonrepeatable reads, 826-827
nonreproducible reads, 826-827
NOT conditions, 231-235
NOT FOUND handler, 728
NOT NULL integrity constraint, 48, 539
NOW function, 771, 932
NULL operator, 276-278
null specifications, 495, 887
null values, 8, 495
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as expressions, 114-115
grouping, 357-358
PHP, 800-801
set operators and, 417
sorting, 392-393

NULLIF function, 933
NUMBER_OF_DAYS stored function, 749
NUMBER_OF_PENALTIES stored 

function, 748
NUMBER_OF_PLAYERS stored 

function, 747
NUMBER_PENALTIES stored 

procedure, 735
NUMBERS_OF_ROWS stored 

procedure, 737
numeric data types, 501, 887
numeric expressions, 116-123, 877
numeric literals, 887

alphanumeric literals, 77-79
decimal literals, 77
float literals, 77
integer literals, 76

O
Object Query Language, 24
objects (database), 27, 57-58
OCT function, 933
OCTET_LENGTH function, 933
ODBC, 24
ODMG (Object Database Management

Group), 24
offsets, 404-405
OLB-98 standard, 23
OLD keyword, 759
OLD_PASSWORD function, 933
ON COMPLETION property (events), 777
ON DELETE RESTRICT referencing 

action, 551
ON DUPLICATE KEY specification, 441
ON UPDATE RESTRICT referencing 

action, 551
ONLY_FULL_GROUP_BY setting

(SQL_MODE system variable), 959
OPEN CURSOR statement, 732
Open DataBase Connectivity, 24
The Open Group, 24
open source software, 25
OPEN statement, 862
opening

cursors, 732
handlers, 430-431

Opera, 786

operators, 122
ALL, 281-289
AND, 586
ANY, 281-289
BETWEEN, 250-252
bit operators, 119, 873
comparison, 876
EXISTS, 278-281
IN operator

with expressions list, 235-241
with subqueries, 241-250

LIKE, 252-255
logical operators

conditions, 231-235
truth table for, 231

MATCH, 264-267, 276
Boolean search, 271-274
fulltext index, 270
natural language search, 267-269
natural language search with query

expansion, 275
relevance value, 269-270
system variables, 275

mathematical operators, 116, 886
NULL, 276-278
REGEXP, 255-264
RLIKE, 256
set, 157
SOME, 281
UNION, 157

combining table expressions with, 
410-413

null values, 417
rules for use, 413-415

UNION ALL, 416-417
OPTIMIZE statement, 862
OPTIMIZE TABLE statement, 686-687
optimized strategy, 610
optimizer, 611
optimizing

queries, 611
tables, 686-687

option file, 99
OQL, 24
OR operator, 120, 231-235
Oracle, 18
ORD function, 934
ORDER BY clause, 888

ALTER TABLE statement, 595
SELECT statement, 383

processing, 153
sorting, 383-393

UPDATE statement, 449
order of clauses, 148
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outer joins
left outer joins, 189-193
overview, 189
right outer joins, 193-195

output files, 461
output parameters (stored procedures), 706
OVERLAP_BETWEEN_PERIODS stored

function, 751

P
pages, 604-605
parameters 

parameter specifications, 888
of a scalar function, 107
of stored procedures, 706-707

passing privileges, 673-674
PASSWORD function, 934
passwords

changing, 663-664
MySQL, 41

patterns, 253
PENALTIES table, 34
PERIOD_ADD function, 934
PERIOD_DIFF function, 934
permanent tables, 514
persistence, 5
Persistent Stored Modules, 23
phantom reads, 827
PHP programs

catalog queries, 803-804
data queries about expressions, 801-803
database selection, 787-788
error message retrieval, 790-791
index creation, 788-790
multiple connections within one 

session, 791-793
MySQL logon, 786-787
overview, 785
SELECT statement with multiple 

rows, 796-799
SELECT statement with null 

values, 800-801
SELECT statement with one row, 794-795
SQL statements with parameters, 793-794

phpMyAdmin, 13
PI function, 935
pipe character (|), 840
PIPES_AS_CONCAT setting (SQL_MODE

system variable), 123, 959
placeholders, 810-811
PLAYERS table, 31-33
PLAYERS_XXL table, 620-622
populating tables, 48-49, 442-444

population 
of a column, 7
standard deviation, 341
variance, 341

POSITION function, 935
POSITION_IN_SET stored function, 749
POW function, 935
POWER function, 586, 935
precision, 77, 500
predicates, 6, 214, 889-890
PREPARE statement, 808-809, 862
prepared SQL statements. See also

dynamic SQL
DEALLOCATE PREPARE, 809
EXECUTE, 808-809
overview, 807
parameters, 810-811
placeholders, 810-811
PREPARE, 808-809
stored procedures, 811-813
user variables, 810

preprogrammed SQL, 14
prerequisite knowledge, xiv
PRIMARY KEY keywords, 495, 541
primary keys, 9, 495, 541-544, 890

deleting, 601
indexes, 619-622
in tennis club sample database, 35

priorities when calculating, 117
privileges, 57, 878, 900

definition of, 43
events, 779-780
granting, 44
showing, 697
tables, 897

procedural languages, 12
procedural statements, 60

CASE, 716
IF, 714-716
ITERATE, 718-719
LEAVE, 717
list of, 848
LOOP, 718
overview, 712-713
REPEAT, 717
WHILE, 716-717

procedures, stored. See stored procedures
processing

SELECT statement, 150-156
stored procedures, 705-706
views, 642-645

materialization, 644-645
substitution, 643-644

processing options, 610, 834-835
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production rules, 839
proleptic, 125
properties of events, 777-778
pseudonyms, 92, 161

examples, 178-179
mandatory use of, 183-184

PSM-96 standard, 23

Q
qualification

of columns, 95, 173
of tables, 173

QUARTER function, 936
QUEL, 6
queries

catalog tables, 64-68, 803-804
correlated subqueries, 294-299
expressions, 801-803
indexes, 54-55
optimization, 611
Query Browser, 13
query cache, 324
query expansion, 275
query tools, 38
SELECT statement

examples, 49-52, 148-149
GROUP BY clause, 152
HAVING clause, 153
ORDER BY clause, 153
processing, 150-156
select blocks, 146-147
SELECT clause, 153-155
SELECT INTO, 722-725
structure of, 145-149
subqueries, 160-165
table expressions, 145-147, 156-160
WHERE clause, 152

subqueries
scalar subqueries, 136-137
table subqueries, 200-207

XML documents
EXTRACTVALUE function, 476-483
with positions, 484-485
XPath, 486-489

Query Browser, 13
quotation marks ("), 842
QUOTE function, 936

R
RADIANS function, 936
RAND function, 936
ranges of integer data type, 499
read committed isolation level, 832

READ LOCAL lock type, 831
READ lock type, 831
read locks, 829-831
read uncommitted isolation level, 832
reading data

dirty/uncommitted reads, 826
handlers, 431-435
nonrepeatable/nonreproducible 

reads, 826-827
phantom reads, 827

READS SQL DATA characteristic (stored
procedures), 739

REAL_AS_FLOAT setting (SQL_MODE 
system variable), 959

REAL data type, 504
recreational players, 29
recurring schedules, 772, 891
recursive call of stored procedures, 720
referenced tables, 547
REFERENCES keyword, 891

databases, 667
tables, 664

referencing actions, 550-553
referencing specifications, 891
referencing tables, 547
referential integrity constraints, 546
referential keys. See foreign keys
REGEXP operator, 255-264
relational database languages, 5-6, 11
relational model, 6
relations. See tables
RELEASE_LOCK function, 836, 937
relevance value (MATCH operator), 269-270
remote database servers, 19
removing

application locks, 837
databases, 656-657
duplicate rows from results, 318-321
events, 779
indexes, 618-619
stored functions, 753
stored procedures, 741-742
triggers, 765
users, 662
views, 639-640

RENAME TABLE statement, 593, 862
RENAME USER statement, 662-663, 862
renaming

columns, 598
tables, 593
users, 662-663

reorganizing
indexes, 610
tables, 647-648
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REPAIR TABLE statement, 689-690, 863
repairing tables, 689-690
REPEAT function, 937
REPEAT statement, 717, 863
repeatable read isolation level, 832
REPLACE function, 587, 937
REPLACE statement, 452-454, 519, 863
replacing XML documents, 489
reserved words. See clauses; keywords; 

statements
RESTORE TABLE statement, 691, 863
restoring tables, 691
RESTRICT option (DROP TABLE 

statement), 592
RESTRICT referencing action, 551
restricting privileges, 674
results

assigning names to columns, 92-94
removing duplicate rows from, 318-321

retrieving
data with cursor, 731-734, 736
error messages, 790-791

RETURN statement, 863
RETURNS specification (CREATE 

FUNCTION statement), 745-746
REVERSE function, 937
REVOKE statement, 677-680, 864
revoking privileges, 677-680
RIGHT function, 937
right outer joins, 193-195
RLIKE operator, 256
ROLLBACK statement, 817-823, 864
rolling back transactions, 817-821
root users, 41
roots of trees, 606
ROUND function, 938
ROUTINES catalog table, 740-741
row expressions, 89, 137-139, 438, 892

singular row expressions, 894
singular scalar expressions, 894
singular table expressions, 895

ROW_COUNT function, 938
rows

copying between tables, 442-444
deleting, 52-54

all rows, 458
from multiple tables, 456-457
from single table, 454-456

determining when rows are equal, 321-323
identification, 605
inserting into tables, 437-442
overview, 7
removing duplicate rows from 

results, 318-321

row expressions, 438, 892
row identification, 605
storing in files, 604-605
subqueries, 163
substituting, 452-454
updating, 52-54
updating values, 444-450
values, 89

RPAD function, 938
RTRIM function, 938

S
sample database. See tennis club 

sample database
SAVEPOINT statement, 822-824, 864
savepoints, 822-824
scalar expressions, 89, 892

between brackets, 106-107
compound, 877

alphanumeric expressions, 123-125
Boolean expressions, 134-136
date expressions, 125-129
datetime expressions, 132-134
numeric expressions, 116-123
time expressions, 130-132
timestamp expressions, 132-134

WHERE clause, 217
scalar functions, 107-111

ABS, 56, 903
ACOS, 903
ADDDATE, 904
ADDTIME, 130, 904
AES_DECRYPT, 904
AES_ENCRYPT, 904
ASCII, 905
ASIN, 905
ATAN, 905
ATAN2, 906
ATANH, 906
BENCHMARK, 906
BIN, 120, 906
BIT, 584
BIT_COUNT, 906
BIT_LENGTH, 907
CEILING, 907
CHAR, 907
CHARACTER_LENGTH, 907
CHARSET, 571, 907
CHAR_LENGTH, 908
COALESCE, 109, 908
COERCIBILITY, 574, 908
COLLATION, 570, 909
COMPRESS, 909
CONCAT, 108, 909
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CONCAT_WS, 909
CONNECTION_ID, 910
CONV, 120, 910
CONVERT, 910
CONVERT_TZ, 911
COS, 911
COT, 911
CRC32, 911
CURDATE, 771, 911
CURRENT_DATE, 912
CURRENT_TIME, 912
CURRENT_TIMESTAMP, 912
CURRENT_USER, 913
CURTIME, 913
DATABASE, 913
DATE, 913
DATEDIFF, 111, 914
DATE_ADD, 913
DATE_FORMAT, 914
DATE_SUB, 916
DAY, 916
DAYNAME, 110, 771, 916
DAYOFMONTH, 917
DAYOFWEEK, 917
DAYOFYEAR, 110, 917
DECODE, 917
DEFAULT, 523, 918
DEGREES, 918
DES_DECRYPT, 918
DES_ENCRYPT, 918
ELT, 919
ENCODE, 919
EXP, 919
EXPORT_SET, 919
EXTRACT, 920
EXTRACTVALUE, 476-483
FIELD, 920
FIND_IN_SET, 920
FLOOR, 921
FORMAT, 921
FOUND_ROWS, 406, 921
FROM_DAYS, 921
FROM_UNIXTIME, 921
GET_FORMAT, 922
GET_LOCK, 835, 922
GREATEST, 923
GROUP_CONCAT, 362-363
HEX, 923
HOUR, 923
IF, 923
IFNULL, 924
INET_ATON, 924
INET_NTOA, 924
INSERT, 925

INSTR, 925
INTERVAL, 925
ISNULL, 926
IS_FREE_LOCK, 836, 925
IS_USED_LOCK, 836, 926
LAST_DAY, 926
LAST_INSERT_ID, 926
LCASE, 927
LEAST, 927
LEFT, 108
LENGTH, 587, 927
LN, 928
LOCALTIME, 928
LOCALTIMESTAMP, 928
LOCATE, 928
LOG, 929
LOG10, 929
LOG2, 929
LOWER, 929
LPAD, 930
LTRIM, 930
MAKEDATE, 930
MAKETIME, 930
MAKE_SET, 931
MD5, 931
MICROSECOND, 931
MID, 931
MINUTE, 932
MOD, 932
MONTH, 932
MONTHNAME, 110, 932
NOW, 771, 932
NULLIF, 933
OCT, 933
OCTET_LENGTH, 933
OLD_PASSWORD, 933
ORD, 934
PASSWORD, 934
PERIOD_ADD, 934
PERIOD_DIFF, 934
PI, 935
POSITION, 935
POW, 935
POWER, 586, 935
QUARTER, 936
QUOTE, 936
RADIANS, 936
RAND, 936
RELEASE_LOCK, 836, 937
REPEAT, 937
REPLACE, 587, 937
REVERSE, 937
RIGHT, 937
ROUND, 938
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ROW_COUNT, 938
RPAD, 938
RTRIM, 938
SECOND, 939
SEC_TO_TIME, 939
SESSION_USER, 939
SHA, 939
SHA1, 939
SIGN, 940
SIN, 940
SOUNDEX, 940
SPACE, 941
SQRT, 941
STRCMP, 941
STR_TO_DATE, 941
SUBDATE, 942
SUBSTR, 258
SUBSTRING, 942
SUBSTRING_INDEX, 943
SUBTIME, 942
SYSDATE, 943
SYSTEM_USER, 943
TAN, 944
TIME, 944
TIMEDIFF, 944
TIMESTAMP, 772, 945
TIMESTAMPADD, 946
TIME_FORMAT, 944
TIME_TO_SEC, 946
TO_DAYS, 947
TRIM, 947
TRUNCATE, 947
UCASE, 107, 948
UNCOMPRESS, 948
UNCOMPRESS_LENGTH, 948
UNHEX, 948
UNIX_TIMESTAMP, 949
UPPER, 948
USER, 949
UTC_DATE, 949
UTC_TIME, 949
UTC_TIMESTAMP, 949
UUID, 950
VERSION, 950
WEEK, 950
WEEKDAY, 951
WEEKOFYEAR, 951
YEAR, 108, 952
YEARWEEK, 952

scalar subqueries, 136-137, 163-165, 222-227
scalar values, 89
scale, 77

of decimal data type, 500
of float data type, 503

scanning, 605
schedules, recurring, 891
schemas (table), 495
search styles, 265, 892
SEC_TO_TIME function, 939
SECOND function, 939
Secure Hash Algorithm, 939
security, 57

overview, 659-660
passwords, 663-664
privileges

database privileges, 667-670
passing on to other users, 673-674
recording in catalog, 675
restricting, 674
revoking, 677-680
table of, 672
table/column privileges, 664-667
user privileges, 670-672
views, 680-681

stored procedures, 742-743
users

creating, 660-662
removing, 662
renaming, 662-663

views, 650, 680-681
select blocks (SELECT statement), 

146-147, 150-156
SELECT clause (SELECT statement)

aggregate functions
AVG, 336-340
BIT_AND, 343-344
BIT_OR, 343-344
BIT_XOR, 343-344
COUNT, 327-331
MAX, 332-336
MIN, 332-336
overview, 324-327
STDDEV, 342
STDDEV_SAMP, 343
SUM, 336-340
VARIANCE, 341-342
VAR_SAMP, 343

ALL keyword, 320
determining when rows are equal, 321-323
DISTINCT keyword, 318-321
DISTINCTROW option, 323
expressions in, 317-318
HIGH_PRIORITY option, 323
overview, 315-316
processing, 153-155
selecting all columns, 316-317
SQL_BIG_RESULT option, 324
SQL_BUFFER_RESULT option, 324
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SQL_CACHE option, 324
SQL_CALC_FOUND_ROWS option, 324
SQL_NO_CACHE option, 324
SQL_SMALL_RESULT option, 324

SELECT privilege
databases, 667
tables, 664

SELECT statement
aggregate functions

AVG, 336-340
BIT_AND, 343-344
BIT_OR, 343-344
BIT_XOR, 343-344
COUNT, 327-331
MAX, 332-336
MIN, 332-336
overview, 324-327
STDDEV, 342
STDDEV_SAMP, 343
SUM, 336-340
table of, 136-137
VARIANCE, 341-342
VAR_SAMP, 343

case expression, 101-106
cast expression, 111-114
column specifications, 94-95
common elements, listing of, 872-902
compound expressions, 90

alphanumeric expressions, 123-125
Boolean expressions, 134-136
date expressions, 125-129
datetime expressions, 132-134
numeric expressions, 116-123
time expressions, 130-132
timestamp expressions, 132-134

examples, 49-52, 148-149
expressions

overview, 88-91
row expressions, 89
scalar expressions, 89
singular expressions, 90
table expressions, 90

FROM clause
accessing tables of different 

databases, 185
column specifications in, 173
cross joins, 199
examples of joins, 179-182
explicit joins, 185-189
join conditions, 196-199
left outer joins, 189-193
natural joins, 195-196
overview, 171

pseudonyms for table names, 
178-179, 183-184

right outer joins, 193-195
table specifications in, 171-178
table subqueries, 200-207
USING keyword, 199-200

GROUP BY, 349, 882
examples, 363-369
grouping by sorting, 358-359
grouping of null values, 357-358
grouping on expressions, 356-357
grouping on one column, 350-353
grouping on two or more 

columns, 353-356
processing, 152
rules for, 359-362

HAVING clause
column specifications, 379-380
examples, 376-378
grouping on zero expressions, 378-379
overview, 375-376
processing, 153

including SELECT statements without 
cursors, 736-737

INTO FILE clause, 461-465
LIMIT clause, 395-398

offsets, 404-405
SQL_CALC_FOUND_ROWS, 405-406
subqueries, 402-404

literals
alphanumeric literals, 77-79
bit literals, 87-88
Boolean literals, 87
date literals, 79-82
datestamp literals, 84-86
decimal literals, 77
float literals, 77
hexadecimal literals, 87
integer literals, 76
overview, 74-76
time literals, 82-83
timestamp literals, 84-86
year literals, 86

null values, 114-115, 800-801
ORDER BY clause, 383

processing, 153
sorting, 383-393

processing, 150-156, 610-614
result columns, assigning names to, 92-94
returning multiple rows, 796-799
returning one row, 794-795
row expressions, 137, 139
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scalar expressions between 
brackets, 106-107

scalar functions, 107-111
COALESCE, 109
CONCAT, 108
DATEDIFF, 111
DAYNAME, 110
DAYOFYEAR, 110
LEFT, 108
MONTHNAME, 110
UCASE, 107
YEAR, 108

scalar subqueries, 136-137
select blocks, 146-147
SELECT clause

ALL keyword, 320
determining when rows are 

equal, 321-323
DISTINCT keyword, 318-321
DISTINCTROW option, 323
expressions in, 317-318
HIGH_PRIORITY option, 323
overview, 315-316
processing, 153-155
selecting all columns, 316-317
SQL_BIG_RESULT option, 324
SQL_BUFFER_RESULT option, 324
SQL_CACHE option, 324
SQL_CALC_FOUND_ROWS 

option, 324
SQL_NO_CACHE option, 324
SQL_SMALL_RESULT option, 324

SELECT INTO, 722-725, 865
stepwise development, 648-649
structure of, 145-149
subqueries, 160-165

column subqueries, 163
in FROM clause, 161
nesting, 161-162
row subqueries, 163
scalar subqueries, 163-165
table subqueries, 163

syntax definition, 865
system variables, 97

examples, 100-101
global, 98
session, 98-99
setting value of, 99

table expressions, 139-140, 145-147
comparison of, 159-160
possible forms of, 156-159

user variables, 95-97, 423-425

WHERE clause, 213-214, 902
comparison operators, 215-229
conditions, 229-230
logical operators, 231-235
processing, 152

selecting
current database, 45-46
databases, 787-788

self referential integrity, 550
semicolon (;), 842
Sequel, 16
sequence numbers, sorting with, 387-389
sequential access method, 605
SERIAL DEFAULT VALUE data type

option, 513
serializable isolation level, 832
serializibility, 829
servers

database servers
data independence, 5
definition of, 4

MySQL database server. See MySQL
remote database servers, 19
server machines, 19
web servers, 20

session system variables, 98-99
SESSION_USER function, 939
sessions, multiple connections 

within, 791-793
SET AUTOCOMMIT statement, 816
SET data type

adding elements to, 588
deleting elements from, 589
examples, 582-589
overview, 577
permitted values, 582

SET DEFAULT referencing action, 551-552
set functions. See aggregate functions
SET NULL referencing action, 551-552
set operators, 157, 409, 894

null values, 417
UNION

combining table expressions 
with, 410-413

rules for use, 413-415
UNION ALL, 416-417
UNION DISTINCT, 415

SET PASSWORD statement, 663-664, 866
SET statement, 59, 96, 421-423, 712, 865
set theory, 6
SET TRANSACTION statement, 833, 866
SHA function, 939
SHA1 function, 939
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share locks, 829
SHOW ACCOUNTS statement, 869
SHOW CHARACTER SET statement, 

563, 693, 866
SHOW COLLATION statement, 

564, 694, 866
SHOW COLUMN TYPES 

statement, 694, 866
SHOW COLUMNS statement, 694, 867
SHOW CREATE DATABASE 

statement, 694, 867
SHOW CREATE EVENT statement, 

694, 780, 867
SHOW CREATE FUNCTION 

statement, 695, 867
SHOW CREATE PROCEDURE 

statement, 695, 867
SHOW CREATE TABLE statement, 695, 867
SHOW CREATE VIEW statement, 695, 868
SHOW DATABASE user privilege, 670
SHOW DATABASES statement, 695, 868
SHOW ENGINE statement, 696, 868
SHOW ENGINES statement, 696
SHOW ERRORS statement, 69, 868
SHOW EVENT statement, 780
SHOW EVENTS statement, 696, 868
SHOW FUNCTION statement, 869
SHOW FUNCTION STATUS statement, 696
SHOW GRANTS statement, 696
SHOW INDEX statement, 629, 684, 697, 869
SHOW PRIVILEGES statement, 697, 869
SHOW PROCEDURE STATUS 

statement, 697, 869
SHOW statement, 67, 693
SHOW TABLE TYPES statement, 697, 869
SHOW TABLES statement, 697, 870
SHOW TRIGGERS statement, 698, 870
SHOW VARIABLES statement, 99, 698, 870
SHOW VIEW database privilege, 668
SHOW WARNINGS statement, 68, 870
showing

catalog information. See informative state-
ments

character sets, 563-564
collations, 563-564

SIGN function, 940
simplifying routine statements, 645-647
SIN function, 940
single precision float data type, 77, 501
single schedule, 769
single-user usage, 815

singular expressions, 90
row expressions, 894
scalar expressions, 894
table expressions, 895

SKIP_SHOW_DATABASE system 
variable, 696, 957

SMALL_EXIT stored procedure, 717
SMALL_MISTAKE1 stored procedure, 727
SMALL_MISTAKE2 stored procedure, 728
SMALL_MISTAKE3 stored procedure, 729
SMALL_MISTAKE4 stored procedure, 729
SMALL_MISTAKE5 stored procedure, 730
SMALL_MISTAKE6 stored procedure, 730
SMALLINT data type, 499
SOME operator, 281
sorting

in ascending and descending 
order, 389-392

collations, 571-572
on column names, 383-385
ENUM values, 580-581
on expressions, 385-387
grouping with, 358-359
null values, 392-393
with sequence numbers, 387-389
sort direction, 359
sort specifications, 895

SOUNDEX function, 940
SPACE function, 941
SPATIAL indexes, 616
SQL (Structured Query Language)

CLI SQL, 14-15
definition of, 4
embedded SQL, 14
history of, 16-18
interactive SQL, 12
overview, 11-15
preprogrammed SQL, 14
relational model, 6
standardization, 21-25

SQL1 standard, 21
SQL2 standard, 22
SQL3 standard, 23
SQL86 standard, 21
SQL89 standard, 22
SQL92 standard, 22
SQL:1999 standard, 23
SQL:2003 standard, 23

statements. See statements
users. See users

SQL Access Group, 24
Sql_auto_is_null system variable, 957
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SQL_BIG_RESULT option (SELECT
clause), 324

SQL/Bindings, 23
SQL_BUFFER_RESULT option (SELECT

clause), 324
SQL_CACHE options (SELECT clause), 324
SQL_CALC_FOUND_ROWS option

LIMIT clause, 405-406
SELECT clause, 324

SQL/DS, 17
SQL/Foundation, 23
SQL/Framework, 23
SQL/JRT, 23
SQL/MED, 23
SQL/MM, 23
SQL_MODE system variable, 59, 123, 

781, 957-960
ALLOW_INVALID_DATES, 82
ANSI_QUOTES, 521
NO_ZERO_DATE, 81
NO_ZERO_IN_DATE, 81
PIPES_AS_CONCAT, 123

SQL_NO_CACHE option (SELECT 
clause), 324

SQL/OLAP, 23
SQL/OLB (Object Language Bindings), 23
SQL/PSM, 23
Sql_quote_show_create system variable, 961
SQL/Schemata, 23
SQL SECURITY option (CREATE VIEW

statement), 638, 739, 895
Sql_select_limit system variable, 960
SQL_SMALL_RESULT option (SELECT

clause), 324
SQL/XML, 23
SQL1 standard, 21
SQL2 standard, 22
SQL3 standard, 23
SQL86 standard, 21
SQL89 standard, 22
SQL92 standard, 22
SQL:1999 standard, 23
SQL:2003 standard, 23
SQLEXCEPTION handler, 728
SQLSTATE, 726-731
SQLWARNING handler, 728
SQLyog, 13
SQRT function, 941
SQUARE, 6
standard deviation, 341-342
standardization of SQL, 21-25
START TRANSACTION 

statement, 821-822, 870

starting transactions, 821-822
statements (SQL), 846. See also

clauses; keywords
ALTER DATABASE, 655-656, 849
ALTER EVENT, 778-779, 849
ALTER FUNCTION, 752-753, 849
ALTER PROCEDURE, 740, 849
ALTER TABLE, 616

changing columns, 595-599
changing integrity 

constraints, 599-602
changing table structure, 593-595
CONVERT option, 595
DISABLE KEYS option, 595
ENABLE KEYS option, 595
ORDER BY option, 595
syntax definition, 849

ALTER USER, 639
ALTER VIEW, 850
ANALYZE TABLE, 684-685, 850
BACKUP TABLE, 690-691, 850
BEGIN WORK, 822, 850
CALL, 704, 719-722, 850
CASE, 716, 851
CHECK TABLE, 687-689, 851
CHECKSUM TABLE, 685-686, 851
CLOSE, 851
CLOSE CURSOR, 733
COMMIT, 818-821
COMMIT, 852
common elements, summary of, 872-901
compound, 708
CREATE DATABASE, 45, 653-655, 852
CREATE EVENT, 768-776, 852
CREATE FUNCTION

RETURNS specification, 745-746
syntax definition, 852

CREATE INDEX, 54, 614-617, 853
CREATE PROCEDURE, 704, 853
CREATE TABLE, 46-47, 617-618

AUTO_INCREMENT option, 530
AVG_ROW_LENGTH option, 531
COMMENT option, 530-531
copying tables, 516-520
creating new tables, 493-496
creating temporary tables, 514-515
ENGINE option, 525-530
IF NOT EXISTS option, 515-516
MAX_ROWS option, 531
MIN_ROWS option, 531
syntax definition, 853

CREATE TEMPORARY TABLE, 514-515
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CREATE TRIGGER, 756-758
AFTER keyword, 758
BEFORE keyword, 758
NEW keyword, 758
OLD keyword, 759
syntax definition, 853

CREATE USER, 44, 660-662, 854
CREATE VIEW, 56, 631-635

ALGORITHM option, 639
DEFINER option, 638
SQL SECURITY option, 638
syntax definition, 854
WITH CASCADED CHECK 

OPTION, 637
WITH CHECK OPTION, 636-638

DCL (Data Control Language), 60, 846
DDL (Data Definition Language), 60, 847
DEALLOCATE PREPARE, 809, 854
DECLARE CONDITION, 729, 854
DECLARE CURSOR, 732, 855
DECLARE HANDLER, 726, 855
DECLARE VARIABLE, 855
definitions of, 69
DELETE, 52-53

deleting rows from multiple 
tables, 456-457

deleting rows from single 
table, 454-456

IGNORE keyword, 455
syntax definition, 856

DESCRIBE, 699, 856
DML (Data Manipulation 

Language), 60, 847
DO, 428, 856
downloading, xiii, 38-39
DROP CONSTRAINT, 601
DROP DATABASE, 58, 656-657, 856
DROP EVENT, 779, 857
DROP FUNCTION, 753, 857
DROP INDEX, 58, 618-619, 857
DROP PRIMARY KEY, 601
DROP PROCEDURE, 741, 857
DROP TABLE, 57, 591-593, 857
DROP TRIGGER, 765, 857
DROP USER, 662, 858
DROP VIEW, 58, 639-640, 858
EXECUTE, 808-809, 858
execution time, 603
FETCH, 858
FETCH CURSOR, 733
FLUSH TABLE, 533

GRANT, 44, 57, 660, 742-743
granting database privileges, 668-669
granting table/column privileges, 665
granting user privileges, 671
syntax definition, 858
WITH GRANT OPTION 

clause, 673-674
HANDLER

example, 429-430
HANDLER CLOSE, 435, 859
HANDLER OPEN, 430-431, 859
HANDLER READ, 431-435, 859
overview, 429

HELP, 699-700, 860
IF, 714-716, 860
INSERT, 48, 860

DEFAULT keyword, 523
IGNORE keyword, 441
inserting rows, 437-442
ON DUPLICATE KEY 

specification, 441
populating tables with rows from

another table, 442-444
ITERATE, 718-719, 860
LEAVE, 717, 860
LOAD, 465-469, 861
LOCK TABLE, 830-831, 861
LOOP, 718, 861
OPEN, 862
OPEN CURSOR, 732
OPTIMIZE, 862
OPTIMIZE TABLE, 686-687
parameters, 793-794
PREPARE, 808-809, 862
prepared SQL statements

DEALLOCATE PREPARE, 809
EXECUTE, 808-809
overview, 807
parameters, 810-811
placeholders, 810-811
PREPARE, 808-809
stored procedures, 811-813
user variables, 810

procedural statements, 60
processing options, 834-835
RENAME TABLE, 593, 862
RENAME USER, 662-663, 862
REPAIR TABLE, 689-690, 863
REPEAT, 717, 863
REPLACE, 452-454, 863
RESTORE TABLE, 691, 863
RETURN, 863
REVOKE, 677-680, 864
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ROLLBACK, 817-823, 864
SAVEPOINT, 822-824, 864
SELECT. See SELECT statement
SET, 59, 96, 421-423, 712, 865
SET AUTOCOMMIT, 816
SET PASSWORD, 663-664, 866
SET TRANSACTION, 833, 866
SHOW, 67, 693
SHOW ACCOUNTS, 869
SHOW CHARACTER SET, 563, 693, 866
SHOW COLLATION, 564, 694, 866
SHOW COLUMN TYPES, 694, 866
SHOW COLUMNS, 694, 867
SHOW CREATE DATABASE, 867
SHOW CREATE EVENT, 694, 780, 867
SHOW CREATE FUNCTION, 695, 867
SHOW CREATE PROCEDURE, 695, 867
SHOW CREATE TABLE, 695, 867
SHOW CREATE VIEW, 695, 868
SHOW DATABASE, 694
SHOW DATABASES, 695, 868
SHOW ENGINE, 696, 868
SHOW ENGINES, 696
SHOW ERRORS, 69, 868
SHOW EVENT, 780
SHOW EVENTS, 696, 868
SHOW FUNCTION, 869
SHOW FUNCTION STATUS, 696
SHOW GRANTS, 696
SHOW INDEX, 629, 684, 697, 869
SHOW PRIVILEGES, 697, 869
SHOW PROCEDURE STATUS, 697, 869
SHOW TABLE TYPES, 697, 869
SHOW TABLES, 697, 870
SHOW TRIGGERS, 698, 870
SHOW VARIABLES, 99, 698, 870
SHOW WARNINGS, 68, 870
simplifying routine statements, 645-647
START TRANSACTION, 821-822, 870
transactions

autocommit, 816-817
committing, 818-821
definition of, 815
isolation levels, 832-834
rolling back, 817-821
savepoints, 822-824
starting, 821-822
stored procedures, 824-825

TRUNCATE, 458, 947
TRUNCATE TABLE, 870
UNLOCK TABLE, 831, 871

UPDATE, 52-53
IGNORE keyword, 449
ORDER BY clause, 449
syntax definition, 871
updating values in multiple tables,

450-452
updating values in rows, 444-450

USE, 45-46
WHILE, 716-717, 871

statistical functions. See aggregate functions
STD function, 137
STDDEV function, 137, 342
STDDEV_SAMP function, 137, 343
step-by-step MySQL installation, 38
stepwise development of SELECT 

statements, 648-649
stopwords, 268
STORAGE_ENGINE system 

variable, 529, 961
storage engines

CSV, 532-533
HEAP, 527
InnoDB, 526
ISAM, 526
MEMORY, 527, 610
MERGE, 528
MyISAM, 527
specifying with ENGINE option, 525-530

stored functions, 895
compared to stored procedures, 745
creating, 745-746
DELETE_PLAYER, 750
DOLLARS, 747
examples, 746-752
GET_NUMBER_OF_PLAYERS, 750
modifying, 752-753
NUMBER_OF_DAYS, 749
NUMBER_OF_PENALTIES, 748
NUMBER_OF_PLAYERS, 747
OVERLAP_BETWEEN_PERIODS, 751
POSITION_IN_SET, 749
removing, 753

stored procedures, 12
advantages, 743-744
AGAIN, 719
AGE, 716
ALL_TEAMS, 736
body, 707-709
calling, 704-705, 719-722
characteristics of, 737-740
compared to stored functions, 745
compared to triggers, 755-756
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creating, 704
definer option, 738
definition of, 703
DELETE_MATCHES, 704
DELETE_OLDER_THAN_30, 734
DELETE_PLAYER, 725
DIFFERENCE, 714
DUPLICATE, 726
error messages, 726-731
FIBONACCI, 714
FIBONACCI_GIVE, 724
FIBONACCI_START, 724
flow-control statements

CASE, 716
IF, 714-716
ITERATE, 718-719
LEAVE, 717
LOOP, 718
overview, 712-713
REPEAT, 717
WHILE, 716-717

GIVE_ADDRESS, 723
LARGEST, 715
local variables

assigning values to, 712
declaring, 709-712

NEW_TEAM, 825
NUMBERS_OF_ROWS, 737
NUMBER_PENALTIES, 735
parameters, 706-707
prepared SQL statements, 811-813
processing, 705-706
querying with SELECT INTO, 722-725
removing, 741-742
retrieving data with cursors, 731-736

closing cursors, 733
fetching cursors, 733
opening cursors, 732

ROUTINES catalog table, 740-741
security, 742-743
showing status of, 697
SMALL_EXIT, 717
SMALL_MISTAKE1, 727
SMALL_MISTAKE2, 728
SMALL_MISTAKE3, 729
SMALL_MISTAKE4, 729
SMALL_MISTAKE5, 730
SMALL_MISTAKE6, 730
SQL SECURITY characteristic, 739
TEST, 711
TOP_THREE, 734
TOTAL_NUMBER_OF_PARENTS, 721
TOTAL_PENALTIES_PLAYER, 723

transactions, 824-825
user variables, 737
USER_VARIABLE, 737
WAIT, 718

storing XML documents, 473-475
STR_TO_DATE function, 941
STRCMP function, 941
STRICT_ALL_TABLES setting (SQL_MODE

system variable), 959
STRICT_TRANS_TABLES setting

(SQL_MODE system variable), 959
string data types, 504-506
structure of book, 27-28
Structured Query Language. See SQL
SUBDATE function, 942
subqueries, 160-165

column subqueries, 163, 289-294
comparison operators, 222-227
correlated subqueries, 227-229, 291
in FROM clause, 161
IN operator, 241-250
LIMIT clause (SELECT 

statement), 402-404
nesting, 161-162
row subqueries, 163
scalar subqueries, 136-137, 163-165
table subqueries, 163, 200-207, 898

subselects. See subqueries
subsets, 188
substitution 

of rows, 452-454
of views, 643-644
substitution rules, 839

SUBSTR function, 258
SUBSTRING function, 942
SUBSTRING_INDEX function, 943
SUBTIME function, 942
subtotal, 414
SUM function, 137, 336-340
symbols, 839

<> (angle brackets), 840
* (asterisk), 316-317
@ (at symbol), 422
{} (braces), 841
[ ] (brackets), 841
… (ellipses), 841
= (equal sign), 840
& operator, 121, 586
^ operator, 121
| operator, 120, 840
“ (quotation marks), 842
; (semicolon), 842

SYSDATE function, 943
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System R, 16
system tables. See catalog tables
System_time_zone system variable, 961
SYSTEM_USER function, 943
system variables, 58, 97, 101, 896

AUTOCOMMIT, 816, 953
AUTO_INCREMENT_INCREMENT, 

513, 953
AUTO_INCREMENT_OFFSET, 513, 953
CHARACTER_SET_CLIENT, 575, 954
CHARACTER_SET_CONNECTION, 

575, 954
CHARACTER_SET_DATABASE, 575, 954
CHARACTER_SET_DIR, 575
CHARACTER_SET_RESULTS, 575, 954
CHARACTER_SET_SERVER, 575, 954
CHARACTER_SET_SYSTEM, 575, 955
Character_sets_dir, 955
COLLATION_CONNECTION, 575, 955
COLLATION_DATABASE, 575, 955
COLLATION_SERVER, 575, 956
COMPLETION_TYPE, 820
Default_week_format, 956
DEFAULT_WEEK_FORMAT, 951
DIV_PRECISION_INCREMENT, 118
ERROR_COUNT, 69
examples, 100-101
Foreign_key_checks, 956
Ft_boolean_syntax, 956
Ft_max_word_len, 956
Ft_min_word_len, 957
Ft_query_expansion_limit, 957
global, 98
INNODB_LOCK_WAIT_TIMEOUT, 834
MATCH operator, 275
session, 98-99
setting value of, 99
SKIP_SHOW_DATABASE, 696, 957
Sql_auto_is_null, 957
SQL_MODE, 59, 123, 957-960

ALLOW_INVALID_DATES, 82
ANSI_QUOTES setting, 521
NO_ZERO_DATE, 81
NO_ZERO_IN_DATE, 81

Sql_quote_show_create, 961
Sql_select_limit, 960
STORAGE_ENGINE, 529, 961
System_time_zone, 961
TIME_ZONE, 85, 961
Unique_checks, 961
VERSION, 58
WARNING_COUNT, 69

T
table expressions, 90, 139-140, 145-147, 896

compared to SELECT statement, 159-160
compound table expressions, 877

combining with UNION, 410, 412-415
combining with UNION ALL, 416-417
overview, 409

possible forms of, 156-159
subqueries, 160-165

column subqueries, 163
in FROM clause, 161
nesting, 161-162
row subqueries, 163
scalar subqueries, 163-165
table subqueries, 163

table-maintenance statements, 683
ANALYZE TABLE, 684-685
BACKUP TABLE, 690-691
CHECK TABLE, 687-689
CHECKSUM TABLE, 685-686
list of, 848
OPTIMIZE TABLE, 686-687
REPAIR TABLE, 689-690
RESTORE TABLE, 691

tables, 7, 437. See also catalogs; views
alternate keys, 10
analyzing, 684-685
backing up, 690-691
base tables, 631
candidate keys, 10
changing, 593-595, 896
checking, 687-689
checksums, 685-686
columns

adding, 596
assigning character sets to, 564-566
changing, 595-599, 875
column definitions, 495
column specifications, 94-95, 173, 876
definitions, 875
integrity constraints, 495
length of, 598
NOT NULL columns, 48
null specifications, 495
options, 522-524
renaming, 598
result columns, assigning 

names to, 92-94
selecting all columns, 316-317
showing information about, 694, 699

copying, 516-520
creating, 493-496
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data types
alphanumeric, 504-506
AUTO_INCREMENT option, 511-513
bit, 504
blob, 506-507
decimal, 500-501
defining, 496-498
float, 501-504
geometric, 507
integer, 499-500
SERIAL DEFAULT VALUE option, 513
temporal, 506
UNSIGNED option, 508-509
ZEROFILL option, 509-510

deleting, 57, 591-593
derived tables. See views
duplicate tables, preventing, 515-516
elements, 495
expressions. See table expressions
foreign keys, 10, 601, 882
indexes. See indexes
integrity constraints, 8, 554

alternate keys, 544-545
catalog, 557
changing, 599-602
check integrity constraints, 553-556
defining, 539-541
definition of, 539
deleting, 557, 601
foreign keys, 546-550
naming, 556-557
primary keys, 541-544
referencing actions, 550-553
specifying, 649-650
triggers as, 763-764

integrity rules, 8
joins, 885

accessing tables of different 
databases, 185

conditions, 196-199
cross joins, 199
examples, 179-182
explicit joins, 185-189
left outer joins, 189-193
natural joins, 195-196
right outer joins, 193-195
USING keyword, 199-200

locking
application locks, 835-837
deadlocks, 830
exclusive locks, 829
isolation levels, 832-834
LOCK TABLE statement, 830-831
named locks, 835

overview, 829-830
processing options, 834-835
share locks, 829
UNLOCK TABLE statement, 831
waiting for locks, 834

naming, 521-522
optimizing, 686-687
options, 524, 897

AUTO_INCREMENT, 530
AVG_ROW_LENGTH, 531
COMMENT, 530-531
ENGINE, 525-530
MAX_ROWS, 531
MIN_ROWS, 531

permanent tables, 514
populating, 48-49, 442-444
primary keys, 9, 601
privileges, 660, 664-667, 897
tennis club sample database

COMMITTEE_MEMBERS, 32-34
MATCHES, 34
PENALTIES, 34
PLAYERS, 31-33
PLAYERS_XXL, 620-622
TEAMS, 33

pseudonyms for table names
examples, 178-179
mandatory use of, 183-184

references, 171
renaming, 593
reorganizing, 647-648
repairing, 689-690
restoring, 691
rows

deleting, 52-54, 454-458
determining when equal, 321-323
inserting rows into, 437-442
overview, 7
removing duplicate rows from 

results, 318-321
row identification, 605
substituting, 452-454
updating, 52-54, 444-450

querying. See queries
schemas, 495, 898
showing information about, 697
specifications, 171-178
subqueries, 163, 898
table maintenance statements, 683

ANALYZE TABLE, 684-685
BACKUP TABLE, 690-691
CHECK TABLE, 687-689
CHECKSUM TABLE, 685-686
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list of, 848
OPTIMIZE TABLE, 686-687
REPAIR TABLE, 689-690
RESTORE TABLE, 691

temporary tables, 514-515
triggering tables, 758
updating values in multiple tables, 450-452
values, 7-8, 90
virtual tables. See views

TABLES table (catalog), 64, 534
TABLE_AUTHS table (catalog), 64, 676
tags (XML), 472
TAN function, 944
TEAMS table, 33
temporal data types, 506, 899
temporal literals, 899

date literals, 79-82
datestamp literals, 84-86
time literals, 82-83
timestamp literals, 84-86
year literals, 86

temporal triggers, 767
temporary tables, 514-515
TEMPTABLE keyword, 645
tennis club sample database

contents, 33-34
diagram, 35
general description, 29-32
integrity constraints, 35-36
tables

COMMITTEE_MEMBERS, 32-34
MATCHES, 34
PENALTIES, 34
PLAYERS, 31-33
PLAYERS_XXL, 620-622
TEAMS, 33

terminal symbols, 839
TEST stored procedure, 711
TEXT data type, 506
TIME data type, 506
time expressions, 130-132, 877
TIME function, 944
TIME_FORMAT function, 944
time intervals, 125, 899
time literals, 82-83, 899
TIME_TO_SEC function, 946
time zones, 84-85, 961
TIME_ZONE system variable, 85, 961
TIMEDIFF function, 944
TIMESTAMP data type, 506
timestamp expressions, 132-134, 877
TIMESTAMP function, 772, 945
timestamp intervals, 899

timestamp literals, 84-86, 900
TIMESTAMPADD function, 946
TIMESTAMPDIFF function, 946
TINYBLOB data type, 507
TINYINT data type, 499
TINYTEXT data type, 506
TOP_THREE stored procedure, 734
totals, 414
TOTAL_NUMBER_OF_PARENTS 

stored procedure, 721
TOTAL_PENALTIES_PLAYER stored 

procedure, 723
TO_DAYS function, 947
transactions

autocommit, 816-817
committing, 818-821
definition of, 815
isolation levels, 832-834
rolling back, 817-821
savepoints, 822-824
starting, 821-822
stored procedures, 824-825

tree structure of indexes, 606
triggering statements, 758
triggers, 12

actions, 756-758
catalog and, 765
compared to stored procedures, 755-756
complex examples, 759-763
creating, 756
definer option, 759
definition of, 755
events, 756
as integrity constraints, 763-764
moments, 756
removing, 765
showing information about, 698
simple example, 756-759
temporal, 767

TRIGGERS table, 765
TRIM function, 947
TRUNCATE statement, 458, 947
TRUNCATE TABLE statement, 870
truth table for logical operators, 231
TYPE table option, 527

U
UCASE function, 107, 948
uncommitted reads, 826
UNCOMPRESS function, 948
UNCOMPRESS_LENGTH function, 948
UNHEX function, 948
Unicode, 390, 562
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union compatible, 413
UNION operator, 157

combining table expressions 
with, 410, 412-413

null values, 417
rules for use, 413-415
UNION ALL, 416-417
UNION DISTINCT, 415

UNION table option, 529
Unique_checks system variable, 961
unique indexes, 55, 615
UNIQUE keyword, 495, 544
uniqueness rule, 543
units of work. See transactions
Universal Coordinated Time (UTC), 84
Universal Unique Identifier, 950
UNIX_TIMESTAMP function, 949
unloading data

definition of, 461
INTO FILE clause (SELECT 

statement), 461-465
UNLOCK TABLE statement, 831, 871
UNSIGNED data type option, 508-509
UPDATE privilege

databases, 667
tables, 664

UPDATE statement, 52-53
IGNORE keyword, 449
ORDER BY clause, 449
syntax definition, 871
updating values in multiple tables, 450-452
updating values in rows, 444-450

UPDATEXML function, 489-490
updating

lost updates, 828
tables, 52-54, 437

deleting all rows, 458
deleting rows from multiple 

tables, 456-457
deleting rows from single 

table, 454-456
inserting rows, 437-442
populating tables with rows from

another table, 442-444
substituting rows, 452-454
updating values in multiple 

tables, 450-452
updating values in rows, 444-450

views, 636-638, 641-642
XML documents, 489-490

UPPER function, 948
USE statement, 45-46

USER function, 949
user privileges, 660, 900
user variables, 95-97, 421, 901

application areas, 425-426
defining with SELECT statement, 423-425
defining with SET statement, 421-423
life span, 426-427
prepared statements, 810
in stored procedures, 737

users
compared to human users, 43
creating, 44, 660-662
and data security, 57
deleting, 662
names, 41, 900
passwords, 663-664
privileges

database privileges, 667-670
definition of, 43
granting, 44
passing on to other users, 673-674
recording in catalog, 675
restricting, 674
revoking, 677-680
table of, 672
table/column privileges, 664-667
user privileges, 670-672
views, 680-681

removing, 662
renaming, 662-663
root users, 41
specifications, 901
user names, 41

USERS table (catalog), 64, 675
USER_AUTHS table (catalog), 676-677
USER_VARIABLE stored procedure, 737
UTC (Universal Coordinated Time), 84
UTC_DATE function, 949
UTC_TIME function, 949
UTC_TIMESTAMP function, 949
UTF-8, 562
UTF-16, 562
UTF-32, 562
UUID function, 950

V
valid databases, 539
values, 7
VALUES clause (INSERT 

statement), 438, 901
VAR function, 341-342
VAR_POP function, 137
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VAR_SAMP function, 137, 343
VARBINARY data type, 506
VARCHAR data type, 504
variables

local variables
assigning values to, 712
declaring, 709-712
showing, 698

system variables, 58, 97, 101, 896
AUTOCOMMIT, 816, 953
AUTO_INCREMENT_INCREMENT,

513, 953
AUTO_INCREMENT_OFFSET, 

513, 953
CHARACTER_SET_CLIENT, 575, 954
CHARACTER_SET_CONNECTION,

575, 954
CHARACTER_SET_DATABASE, 

575, 954
CHARACTER_SET_DIR, 575
CHARACTER_SET_RESULTS, 

575, 954
CHARACTER_SET_SERVER, 

575, 954
CHARACTER_SET_SYSTEM, 

575, 955
Character_sets_dir, 955
COLLATION_CONNECTION, 

575, 955
COLLATION_DATABASE, 575, 955
COLLATION_SERVER, 575, 956
COMPLETION_TYPE, 820
Default_week_format, 956
DEFAULT_WEEK_FORMAT, 951
DIV_PRECISION_INCREMENT, 118
ERROR_COUNT, 69
examples, 100-101
Foreign_key_checks, 956
Ft_boolean_syntax, 956
Ft_max_word_len, 956
Ft_min_word_len, 957
Ft_query_expansion_limit, 957
global, 98
INNODB_LOCK_WAIT_

TIMEOUT, 834
MATCH operator, 275
session, 98-99
setting value of, 99
SKIP_SHOW_DATABASE, 696, 957
Sql_auto_is_null, 957
SQL_MODE, 59, 81-82, 123, 521,

957-960

Sql_quote_show_create, 961
Sql_select_limit, 960
STORAGE_ENGINE, 529, 961
System_time_zone, 961
TIME_ZONE, 85, 961
Unique_checks, 961
VERSION, 58
WARNING_COUNT, 69

user variables
application areas, 425-426
defining with SELECT 

statement, 423-425
defining with SET statement, 421-423
in stored procedures, 737
life span, 426-427
overview, 95-97, 421, 901
prepared statements, 810

variance, 341
VARIANCE function, 137, 341-342
VERSION function, 950
VERSION system variable, 58
vertical comparisons, 322, 357
vertical subsets, 315
views

catalog views, 61-64
column names, 635-636
creating, 55-56, 631-635
data integrity, 650
deleting, 58, 639-640
materialization, 644-645
options, 638-639
overview, 631
privileges, 680-681
processing, 642-645

materialization, 644-645
substitution, 643-644

reorganizing tables with, 647-648
restrictions on updates, 641-642
security, 680-681
simplifying routine statements 

with, 645-647
specifying integrity constraints 

with, 649-650
stepwise development of SELECT 

statements, 648-649
substitution, 643-644
updating, 636-638, 641-642
view formula, 631
VIEWS table (catalog), 64, 640-641

VIEWS table (catalog), 64, 640-641
virtual tables. See views
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W
W3C (World Wide Web Consortium), 472
WAIT stored procedure, 718
waiting for locks, 834
warnings, 68
WARNING-COUNT system variable, 69
web servers, 20
websites

MySQL, 37
SQL for MySQL Developers website, 38
website to download SQL 

statements, xiii, 38-39
www.r20.nl, 38, 52, 437, 591

WEEK function, 950
WEEKDAY function, 951
WEEKOFYEAR function, 951
when definition, 102
WHERE clause, 213-214, 902

comparison operators, 215-221
correlated subqueries, 227-229
scalar expressions, 217
subqueries, 222-227

conditions, 229-230
logical operators, 231-235
processing, 152

WHILE statement, 716-717, 871
Widenius, Michael “Monty,” 26
width of float data type, 503
WinSQL, 13
WITH CASCADED CHECK OPTION

(CREATE VIEW statement), 637
WITH CHECK OPTION (CREATE VIEW

statement), 636-638
WITH GRANT OPTION clause (GRANT

statement), 673-674
WITH ROLLUP option, 369-371
World Wide Web Consortium (W3C), 472
WRITE lock type, 831
write locks, 829

X
X/Open Group, 24
XML (Extensible Markup Language) 

documents
attributes, 472
changing, 489-490
elements, 472
overview, 471-473
querying

EXTRACTVALUE function, 476-483
with positions, 484-485

replacing, 489
storing, 473-475
tags, 472
XPath, 476, 486-489

XOR operator, 121, 231-235
XPath, 476

expressions with conditions, 488-489
extended notation, 486-488

Y
YEAR data type, 506
YEAR function, 108, 952
year literals, 86
YEARWEEK function, 952

Z
zero-date, 81
ZEROFILL data type option, 509-510
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