M ySQL language r efer ence

Literals. how to write strings and numbers
Strings

A string is a sequence of characters, surrounded by either single quote ("' * ) or double quote (" ")
characters. Examples:

‘a string'
"anot her string"

Within a string, certain sequences have special meaning. Each of these sequences begins with a
backslash (" \ ' ), known as the escape character. MySQL recognizes the following escape sequences:

\0  AnASCII 0 (NuL) character.

\n A newline character.

\t A tab character.

\r A carriage return character.

\b A backspace character.

\! A singlequote ("' ') character.

\" A doublequote (" "' ) character.

\\ A backdash ("\') character.

\% A% character. Thisisused to search for literal instances of ~ % in contexts where % would
otherwise be interpreted as awildcard character.

\ A" ' character. Thisisused to search for literal instancesof ° ' in contextswhere® ' would
otherwise be interpreted as awildcard character.

There are several waysto include quotes within a string:

A ' insdeastring quoted with ™' ' may bewrittenas "' .

A "' insdeastring quoted with "' may bewrittenas™ """ .

Y ou can precede the quote character with an escape character ("\').

A ' insdeastring quoted with * "' needs no special treatment and need not be doubled or
escaped. Inthe sameway, " "' inside astring quoted with * ' * needs no special treatment.

The SELECT statements shown below demonstrate how quoting and escaping work:

nysqgl > SELECT 'hello', '"hello"', """hello""', "hel"lo', '\'"hello";
S S Fom e e e e oo Fomm e o - Fomm e o - +

| hello | "hello"” | ""hello"" | hel'lo | "hello

S S Fom e e e e oo Fomm e o - Fomm e o - +

nysql > SELECT "hello", "'hello'", ""hello"", "hel""lo", "\"hello";
S S Fom e e e e oo Fomm e o - Fomm e o - +

| hello | "hello" | "hello" | hel"lo | "hello

S S Fom e e e e oo Fomm e o - Fomm e o - +

nysql > SELECT " Thi s\ nl s\ nFour\nlines";
o e e ek +



If you want to insert binary datainto a BLOB column, the following characters must be represented by
escape sequences:

NUL  ASCII 0. You should represent thisby "\ 0' (abackslash and an ASCII ~ o' character).
\ ASCII 92, backslash. Represent thisby “\\ ' .
' ASCII 39, single quote. Represent thishy “\' ' .

ASCII 34, double quote. Represent thisby "\ " .

If you write C code, you can use the C API function mysql _escape_stri ng() to escape charactersfor
the | NSERT statement. See section 19.3 C API function overview. In Perl, you can use the quot e method
of the DBI package to convert specia characters to the proper escape sequences. See section 19.5.2 The
DBI interface.

Y ou should use an escape function on any string that might contain any of the special characterslisted
above!

Numbers

Integers are represented as a sequence of digits. Floatsuse ™ .' asadecimal separator. Either type of
number may be preceded by " -' to indicate a negative value.

Examples of valid integers:

1221
0
-32

Examples of valid floating-point numbers:

294. 42
-32032. 6809e+10
148. 00

An integer may be used in afloating-point context; it isinterpreted as the equivalent floating-point
number.

NULL values

The NULL value means "no data" and is different from values such as 0 for numeric types or the empty
string for string types. See section 17.14 Problems with NULL values,

NULL may be represented by \ N when using the text file import or export formats (LOAD DATA | NFI LE,
SELECT ... | NTO OUTFI LE). See section LOAD DATA | NFI LE syntax.

Database, table, index, column and alias names

Database, table, index, column and alias names all follow the same rulesin MySQL :



¢ A name may consist of alphanumeric characters from the current character set and also” _' and
*$' . The default character set is1SO-8859-1 Latinl; this may be changed by recompiling MySQL .
See section 9.1.1 The character set used for data and sorting.

¢ A database, table, index or column name can be up to 64 characters long. An alias name can be up
to 256 characters long.

e A name may start with any character that islegal in aname. In particular, a name may start with a
number (this differs from many other database systems!). However, a name cannot consist only of
numbers.

¢ |tisrecommended that you do not use names like 1e, because an expression like 1e+1 is
ambiguous. It may be interpreted as the expression 1e + 1 or asthe number 1e+1.

e Youcannot usethe ™ .' character in names becauseit is used to extend the format by which you
can refer to columns (see immediately below).

In MySQL you can refer to a column using any of the following forms:

IColumn reference 'Meaning

Column col _nane from whichever table used in the query contains a
column of that name

\t bl _nane. col _nane |Co| umn col _name fromtablet bl _nane of the current database

Column col _nane from tablet bl _nare of the database db_narre.
Thisform isavailablein MySQL 3.22 or later.

col _nane

db_nane. tbl _nane. col _nane

Y ou need not specify at bl _nane or db_nane. t bl _nane prefix for a column reference in a statement
unless the reference would be ambiguous. For example, suppose tablest 1 and t 2 each contain a column
c, and you retrieve c in a SELECT statement that usesbotht 1 and t 2. In this case, ¢ is ambiguous
because it is not unique among the tables used in the statement, so you must indicate which table you
mean by writingt 1. c or t 2. c. Similarly, if you are retrieving from atablet in database db1 and from a
tablet in database db2, you must refer to columnsin those tablesas db1. t . col _nane and
db2.t. col nane.

Thesyntax . t bl _name meansthetablet bl _name in the current database. This syntax is accepted for
ODBC compatibility, because some ODBC programs prefix table nameswitha" .' character.

Case sensitivity in names

In MySQL, databases and tables correspond to directories and files within those directories.
Consequently, the case sensitivity of the underlying operating system determines the case sensitivity of
database and table names. This means database and table names are case sensitive in Unix and case
insensitive in Win32.

Note: Although database and table names are case insensitive for Win32, you should not refer to agiven
database or table using different cases within the same query. The following query would not work
because it refersto atable both asny _t abl e and as My_TABLE:

SELECT * FROM ny_t abl e WHERE MY_TABLE. col =1

Column names are case insensitive in all cases.



Aliases on tables are case sensitive. The following query would not work because it refersto the alias
both asa and as A:

nysql > SELECT col _nanme FROM tbl _nane AS a
WHERE a.col _name = 1 OR A col _nanme = 2;

Aliases on columns are case insensitive.

Column types

MySQL supports anumber of column types, which may be grouped into three categories. numeric
types, date and time types, and string (character) types. This section first gives an overview of the types
available and summarizes the storage requirements for each column type, then provides a more detailed
description of the properties of the types in each category. The overview isintentionally brief. The more
detailed descriptions should be consulted for additional information about particular column types, such
asthe allowable formats in which you can specify values.

The column types supported by MySQL are listed below. The following code letters are used in the
descriptions:

M Indicates the maximum display size. The maximum legal display sizeis 255.
D Appliesto floating-point types and indicates the number of digits following the decimal point.

Square brackets (" [' and *] ') indicate parts of type specifiers that are optional.

TINYINT[(M] [UNSIGNED] [ ZEROFILL]
A very small integer. The signed range is- 128 to 127. The unsigned range is 0 to 255.

SMALLI NT[ (M] [UNSI GNED] [ ZERCFILL]
A small integer. The signed rangeis- 32768 t0 32767. The unsigned range is 0 to 65535.

MVEDI UM NT[ (M ] [UNSI GNED] [ ZEROFI LL]
A medium-size integer. The signed range is - 8388608 t0 8388607. The unsigned rangeiso to
16777215.

INT[ (M1 [UNSI GNED] [ ZEROFI LL]
A normal-size integer. The signed range is- 2147483648 t0 2147483647. The unsigned rangeiso
t0 4294967295.

| NTEGER[ (M ] [ UNSI GNED] [ ZEROFI LL]
Thisisasynonym for I NT.

BIG NT[(M] [UNSIGNED] [ZEROFILL]
A largeinteger. The signed rangeis - 9223372036854775808 t0 9223372036854775807. The
unsigned rangeis 0 to 18446744073709551615. Note that all arithmetic is done using signed
Bl G NT or DOUBLE values, so you shouldn't use unsigned big integers larger than
9223372036854775807 (63 bits) except with bit functions! Note that - , + and * will use Bl G NT
arithmetic when both arguments are | NTEGER values! This meansthat if you multiply two big
integers (or results from functions that return integers) you may get unexpected resultsif the result
islarger than 9223372036854775807.

FLOAT( preci si on) [ZEROFI LL]
A floating-point number. Cannot be unsigned. pr eci si on canbe 4 or 8. FLOAT(4) isa
single-precision number and FLOAT( 8) is a double-precision number. These types are like the
FLOAT and DOUBLE types described immediately below. FLOAT(4) and FLOAT(8) have the same



ranges as the corresponding FLOAT and DOUBLE types, but their display size and number of
decimalsis undefined. In MySQL 3.23, thisis atrue floating point value. In earlier MySQL
versions, FLOAT( pr eci si on) always has 2 decimals. This syntax is provided for ODBC
compatibility.

FLOAT[ (M D)] [ ZERCFI LL]

A small (single-precision) floating-point number. Cannot be unsigned. Allowable values are
- 3. 402823466E+38 t0 - 1. 175494351E- 38, 0 and 1. 175494351E- 38 10 3. 402823466E+38.

DOUBLE[ (M D)] [ ZEROFI LL]

A normal-size (double-precision) floating-point number. Cannot be unsigned. Allowable values
are-1.7976931348623157E+308 t0 - 2. 2250738585072014E- 308, 0 and
2.2250738585072014E- 308 t0 1. 7976931348623157E+308.

DOUBLE PRECI SION[ (M D)] [ZERCFILL]

REAL[ (M D)] [ ZEROFI LL]

These are synonyms for DOUBLE.

DECI MAL(M D) [ ZEROFI LL]
An unpacked floating-point number. Cannot be unsigned. Behaves like a CHAR column:
"unpacked" means the number is stored as a string, using one character for each digit of the value,
the decimal point, and, for negative numbers, the* -' sign. If Dis0, values will have no decimal
point or fractional part. The maximum range of DECI MAL values is the same as for DOUBLE, but the
actual range for a given DECI MAL column may be constrained by the choice of Mand D. In MySQL
3.23 the Margument no longer includes the sign or the decimal point. (Thisis according to ANSI
SQL.)

NUVERI C(M D) [ ZEROFI LL]
Thisis asynonym for DECI MAL.

DATE A date. The supported rangeis' 1000- 01- 01' t0' 9999-12-31' . MySQL displays DATE valuesin
" YYYY- M DD format, but allows you to assign values to DATE columns using either strings or
numbers.

DATETI ME
A date and time combination. The supported rangeis' 1000- 01- 01 00: 00: 00' t0' 9999-12- 31
23:59:59' . MySQL displays DATETI ME valuesin' YYYY- Mt DD HH: MM SS' format, but allows
you to assign values to DATETI ME columns using either strings or numbers.

TI MESTAMP[ (M ]

A timestamp. Therangeis' 1970- 01- 01 00: 00: 00' to sometimein the year 2037. MySQL
displays TI MESTAMP values in YYYYMVDDHHMVSS, YYMVDDHHWES, YYYYMVDD or YYMVDD format,
depending on whether Mis 14 (or missing), 12, 8 or 6, but allows you to assign values to

TI MESTAWP columns using either strings or numbers. A TI MESTAVP column is useful for recording
the date and time of an | NSERT or UPDATE operation because it is automatically set to the date and
time of the most recent operation if you don't give it avalue yourself. Y ou can also set it to the
current date and time by assigning it aNULL value. See section Date and time types.

TIME A time. Therangeis' - 838:59:59' t0' 838:59:59' . MySQL displays Tl M valuesin
" HH: Mvt SS' format, but allows you to assign values to TI ME columns using either strings or
numbers.

YEAR A year. The alowable values are 1901 to 2155, and 0000. MySQL displays YEAR valuesin YYYY
format, but allows you to assign values to YEAR columns using either strings or numbers. (The
YEAR typeisnew in MySQL 3.22.)

CHAR(M [ Bl NARY]

A fixed-length string that is always right-padded with spaces to the specified length when stored.
The range of Mis 1 to 255 characters. Trailing spaces are removed when the value is retrieved.
CHAR values are sorted and compared in case-insensitive fashion unless the BI NARY keyword is



given.

VARCHAR( M [ Bl NARY]
A variable-length string. Note: Trailing spaces are removed when the value is stored (this differs
from the ANSI SQL specification). The range of Mis 1 to 255 characters. VARCHAR values are
sorted and compared in case-insensitive fashion unless the BI NARY keyword is given. See section
Silent column specification changes.

TI NYBLOB

TI NYTEXT
A BLOB or TEXT column with a maximum length of 255 (28 - 1) characters. See section Silent
column specification changes.

BLOB

TEXT A BLOB or TEXT column with a maximum length of 65535 (216 - 1) characters. See section Silent
column specification changes.

VEDI UVBLOB

VEDI UMTEXT
A BLOB or TEXT column with amaximum length of 16777215 (2"24 - 1) characters. See section
Silent column specification changes.

LONGBLOB

LONGTEXT
A BLOB or TEXT column with a maximum length of 4294967295 (2/32 - 1) characters. See section
Silent column specification changes.

ENUM ' val uel',"'value2',...)
An enumeration. A string object that can have only one value, chosen from the list of values
"val uel','value2',...,0r NULL. An ENUMcan have a maximum of 65535 distinct values.
SET(' val uel','value2',...)
A set. A string object that can have zero or more values, each of which must be chosen from the
list of values' val uel' ,' val ue2',... A SET can have a maximum of 64 members.

Column type stor age requirements

The storage requirements for each of the column types supported by MySQL are listed below by
category.

7.2.2 Numeric types



IColumn type

'Storage required

TINYINT 1 byte
[SMALLI NT 2 bytes
IMEDI UM NT 3 bytes
I NT 4 bytes
;I NTEGER I4 bytes
Bl G NT 8 bytes
FLOAT( 4) 4 bytes
FLOAT( 8) 8 bytes
;FLOAT I4 bytes
DOUBLE 8 bytes
IDOUBLE PRECI SI ON 8 bytes
REAL 8 bytes

IDECI MAL( M D)

Mbytes (D+2, if M < D)

INUVER! C( M D)

Mbytes (D+2, if M < D)

7.2.3 Date and time types

Column type Storage required
;DATI:—I'I VE ;8 bytes
DATE 3 bytes
TI MESTAMP 4 bytes
I VE 3 bytes
'YEAR 1 byte

7.2.4 String types

IColumn type 'Storage required

ICHAR( M IMbytes, 1 <= M <= 255

'VARCHAR( M) L+1 bytes, whereL <= Mand1 <= M <= 255
ITI NYBLOB, TI NYTEXT IL+1 bytes, where L < 28

BLOB, TEXT L+2 bytes, where L < 2°16

IMEDI UVBL OB, MEDI UMTEXT

L+3 bytes, where L < 2/24

LONGBL OB, LONGTEXT

L+4 bytes, where L < 2/32

ENUM ' val uel', ' val ue2',

1 or 2 bytes, depending on the number of enumeration values
(65535 values maximum)

SET(' val uel', ' val ue2',

1, 2, 3, 4 or 8 bytes, depending on the number of set members (64
members maximum)




VARCHAR and the BLOB and TEXT types are variable-length types, for which the storage requirements
depend on the actual length of column values (represented by L in the preceding table), rather than on the
type's maximum possible size. For example, a VARCHAR( 10) column can hold a string with a maximum
length of 10 characters. The actual storage required is the length of the string (L), plus 1 byte to record
the length of the string. For the string ' abcd' , L is4 and the storage requirement is 5 bytes.

The BLOB and TEXT typesrequire 1, 2, 3 or 4 bytesto record the length of the column value, depending
on the maximum possible length of the type.

If atable includes any variable-length column types, the record format will also be variable-length. Note
that when atableis created, MySQL may under certain conditions change a column from a
variable-length type to afixed-length type, or vice-versa. See section Silent column specification
changes.

The size of an ENUMobject is determined by the number of different enumeration values. 1 byteis used
for enumerations with up to 255 possible values. 2 bytes are used for enumerations with up to 65535
values.

The size of a SET object is determined by the number of different set members. If the set sizeisN, the
object occupies (N+7) / 8 bytes, rounded up to 1, 2, 3, 4 or 8 bytes. A SET can have a maximum of 64
members.

Numeric types

All integer types can have an optional attribute UNSI GNED. Unsigned values can be used when you want
to allow only positive numbersin a column and you need alittle bigger numeric range for the column.

All numeric types can have an optional attribute ZEROFI LL. Vaues for ZEROFI LL columns are
left-padded with zeroes up to the maximum display length when they are displayed. For example, for a
column declared as| NT(5) ZEROFI LL, avaueof 4 isretrieved as 00004.

When asked to store avalue in a numeric column that is outside the column type's allowable range,
MySQL clips the value to the appropriate endpoint of the range and stores the resulting value instead.

For example, the range of an | NT column is- 2147483648 t0 2147483647. If you try to insert
- 9999999999 into an | NT column, the value is clipped to the lower endpoint of the range, and
- 2147483648 isstored instead. Similarly, if you try to insert 9999999999, 2147483647 is stored instead.

If the I NT column is UNSI GNED, the size of the column's range is the same but its endpoints shift up to 0
and 4294967295. If you try to store - 9999999999 and 9999999999, the values stored in the column
become 0 and 4294967296.

Conversions that occur due to clipping are reported as "warnings' for ALTER TABLE, LOAD DATA
| NFI LE, UPDATE and multi-row | NSERT statements.

The maximum display size (M and number of decimals (D) are used for formatting and cal culation of
maximum column width.

MySQL will store any value that fits a column's storage type even if the value exceeds the display size.



For example, an | NT(4) column has adisplay size of 4. Suppose you insert a value which has more than
4 digitsinto the column, such as 12345. The display size is exceeded, but the allowable range of the | NT
typeisnot, so MySQL storesthe actual value, 12345. When retrieving the value from the column,
MySQL returns the actual value stored in the column.

The DECI MAL type is considered a numeric type (as isits synonym, NUVERI C), but such values are stored
as strings. One character is used for each digit of the value, the decimal point (if D> 0) andthe -' sign
(for negative numbers). If Dis0, DECI MAL and NUMERI C values contain no decimal point or fractional
part.

The maximum range of DECI MAL values is the same as for DOUBLE, but the actual range for agiven

DECI MAL column may be constrained by the choice of Mand D. For example, atype specification such as
DECI MAL( 4, 2) indicates a maximum length of four characters with two digits after the decimal point.
Due to the way the DECI MAL typeis stored, this specification resultsin an alowable range of - . 99 to

9. 99, much less than the range of a DOUBLE.

To avoid some rounding problems, MySQL aways rounds everything that it stores in any floating-point
column to the number of decimalsindicated by the column specification. Suppose you have a column
type of FLOAT( 8, 2) . The number of decimalsis 2, so avalue such as 2. 333 isrounded to two decimals
and stored as 2. 33.

Date and time types

The date and time types are DATETI ME, DATE, TI MESTAMP, TI ME and YEAR. Each of these has arange of
legal values, aswell asa"zero" value that is used when you specify anillegal value.

Here are some general considerations to keep in mind when working with date and time types:

e MySQL retrievesvauesfor agiven date or time typein a standard format, but it attempts to
interpret avariety of formats for values that you supply (e.g., when you specify avalue to be
assigned to or compared to a date or time type). Nevertheless, only the formats described in the
following sections are supported. It is expected that you will supply legal values, and
unpredictable results may occur if you use values in other formats.

e Although MySQL triesto interpret valuesin several formats, it always expects the year part of
date values to be leftmost. Dates must be given in year-month-day order (e.g., ' 98- 09- 04' ), rather
than in the month-day-year or day-month-year orders commonly used elsewhere (e.g.,

' 09- 04-98' ,' 04-09-98').

e MySQL automatically converts adate or time type value to a number if thevalueisused in a
numeric context, and vice versa.

e When MySQL encounters avalue for a date or time type that is out of range or otherwiseillegal
for the type, it converts the value to the "zero" value for that type. (The exception is that
out-of-range TI ME values are clipped to the appropriate endpoint of the TI Ve range.) The table
below shows the format of the "zero" value for each type:



\Column type | Zero" value

IDATETI ME  0000- 00- 00 00: 00: 00'

IDATE ' 0000- 00- 00"

ITI MESTAMP 100000000000000 (length depends on display size)
I VE " 00: 00: 00

'YEAR 0000

e The"zero" values are special, but you can store or refer to them explicitly using the values shown
in the table. Y ou can also do thisusing the values' o' or 0, which are easier to write.

e "Zero" date or time values used through MyODBC are converted automatically to NULL in
MyODBC 2.50.12 and above, because ODBC can't handle such values.

Y 2K issues and datetypes

MySQL itself is 'Y 2K-safe (see section 1.6 Y ear 2000 compliance), but input values presented to
MySQL may not be. Any input containing 2-digit year values is ambiguous, since the century is
unknown. Such values must be interpreted into 4-digit form since MySQL stores years internally using
four digits.

For DATETI ME, DATE, TI MESTAMP and YEAR types, MySQL interprets dates with ambiguous year values
using the following rules:

e Year valuesin the range 00- 69 are converted to 2000- 2069.
e Year valuesin the range 70- 99 are converted to 1970- 1999.

Remember that these rules provide only reasonable guesses as to what your data mean. If the heuristics
used by MySQL don't produce the correct values, you should provide unambiguous input containing
4-digit year values.

The DATETI ME, DATE and TI MESTAWP types

The DATETI ME, DATE and TI MESTAMP types are related. This section describes their characteristics, how
they are similar and how they differ.

The DATETI ME type is used when you need values that contain both date and time information. MySQL
retrieves and displays DATETI ME valuesin' YYYY- M\ DD HH: Mt SS' format. The supported rangeis

' 1000- 01- 01 00: 00: 00" tO' 9999- 12-31 23:59:59' . ("Supported’ means that although earlier values
might work, there is no guarantee that they will.)

The DATE type is used when you need only a date value, without a time part. MySQL retrieves and
displays DATE valuesin' YYYY- Mi DD format. The supported rangeis' 1000- 01- 01' t0' 9999-12-31'.

The TI MESTAWP column type provides atype that you can use to automatically mark | NSERT or UPDATE
operations with the current date and time. If you have multiple TI MESTAMP columns, only the first oneis
updated automatically.

Automatic updating of the first TI MESTAMP column occurs under any of the following conditions:



¢ The column is not specified explicitly in an | NSERT or LOAD DATA | NFI LE statement.

¢ The column is not specified explicitly in an UPDATE statement and some other column changes
value. (Note that an UPDATE that sets a column to the value it already has will not cause the
TI MESTAMP column to be updated, because if you set a column to its current value, MySQL
ignores the update for efficiency.)

e You explicitly set the TI MESTAMP column to NULL.

TI MESTAWP columns other than the first may also be set to the current date and time. Just set the column
to NULL, Or to NOW() .

Y ou can set any TI MESTAMP column to avalue different than the current date and time by setting it
explicitly to the desired value. Thisistrue even for the first TI MESTAMP column. Y ou can use this
property if, for example, you want a TI MESTAMP to be set to the current date and time when you create a
row, but not to be changed whenever the row is updated later:

e Let MySQL set the column when the row is created. Thiswill initialize it to the current date and
time.

e When you perform subsequent updates to other columnsin the row, set the TI MESTAMP column
explicitly to its current value.

On the other hand, you may find it just as easy to use a DATETI ME column that you initialize to NON( )
when the row is created and |eave alone for subsequent updates.

TI MESTAWP values may range from the beginning of 1970 to sometime in the year 2037, with aresolution
of one second. Values are displayed as numbers.

The format in which MySQL retrieves and displays TI MESTAMP values depends on the display size, as
illustrated by the table below. The “full' TI MESTAMP format is 14 digits, but TI MESTAMP columns may be
created with shorter display sizes:

\Column type \Display format
ITI NESTAVP( 14) YYYYMVDDHHMVES
TI MESTAMP( 12) [YYMVDDHHMWVES
TI MESTAMP( 10) [YYMVDDHHM

TI MESTAMP( 8) YYYYMVDD

TI NESTAMP( 6) 'YYMVDD

TI NESTAMP( 4) YYMV

ITI MESTAMP( 2) Yy

All TI MESTAWP columns have the same storage size, regardless of display size. The most common
display sizesare 6, 8, 12, and 14. Y ou can specify an arbitrary display size at table creation time, but
values of 0 or greater than 14 are coerced to 14. Odd-valued sizesin the range from 1 to 13 are coerced
to the next higher even number.

Y ou can specify DATETI ME, DATE and TI MESTAMP values using any of a common set of formats:

e Asasdtringineither' YYYY- M DD HH: MM SS' Or ' YY- M DD HH: MM SS' format. A "relaxed”



syntax is allowed--any non-numeric character may be used as the delimiter between date parts or
time parts. For example, ' 98- 12-31 11:30: 45',' 98. 12. 31 11+30+45',' 98/ 12/ 31 11*30*45'
and' 98@2@1 11730745 areequivalent.

e Asasdtringineither' Yyyy-mi DD or' YY- M DD format. A "relaxed" syntax is allowed here,
too. For example, ' 98-12-31','98.12.31','98/12/ 31" and' 98@2@1' areequivalent.

e Asastring with no delimitersin either ' YYYYMVDDHHWSS' oOr ' YYMVDDHHWSS' format, provided
that the string makes sense as a date. For example, ' 19970523091528' and' 970523091528' are
interpreted as' 1997- 05- 23 09: 15: 28' , but' 971122459015' isillegal (it has a nonsensical
minute part) and becomes' 0000- 00- 00 00: 00: 00' .

e Asastring with no delimitersin either ' YyyymvbD or' Yym\vDD format, provided that the string
makes sense as adate. For example, ' 19970523' and' 970523' areinterpreted as' 1997- 05- 23",
but' 971332 isillegd (it has nonsensical month and day parts) and becomes' 0000- 00- 00" .

e Asanumber in either YYYYMVDDHHWVBS Or YYMVDDHHMWVSS format, provided that the number
makes sense as a date. For example, 19830905132800 and 830905132800 are interpreted as
' 1983-09- 05 13:28:00'.

e Asanumber in either YYYYMvDD or YYMVDD format, provided that the number makes senseas a
date. For example, 19830905 and 830905 are interpreted as' 1983- 09- 05' .

e Astheresult of afunction that returns a value that is acceptable in a DATETI ME, DATE or
TI MESTAMP context, such asNOW ) or CURRENT _DATE.

Illegal DATETI ME, DATE or TI MESTAMP values are converted to the "zero" value of the appropriate type
(" 0000- 00- 00 00: 00: 00' , ' 0000- 00- 00" Or 00000000000000).

For values specified as strings that include date part delimiters, it is not necessary to specify two digits
for month or day valuesthat are lessthan 10.' 1979-6-9' isthesameas' 1979- 06- 09' . Similarly, for
values specified as strings that include time part delimiters, it is not necessary to specify two digits for
hour, month or second values that are lessthan 10.' 1979- 10- 30 1: 2: 3' iSthesameas' 1979- 10- 30
01:02: 03'.

Values specified as numbers should be 6, 8, 12 or 14 digits long. If the number is8 or 14 digitslong, it is
assumed to bein YYYYMVDD or YYYYMVDDHHWES format and that the year is given by thefirst 4 digits. If
the number is 6 or 12 digitslong, it is assumed to be in YYMvDD or YYMVDDHHMVBS format and that the
year isgiven by thefirst 2 digits. Numbers that are not one of these lengths are interpreted as though
padded with leading zeros to the closest length.

Values specified as non-delimited strings are interpreted using their length as given. If the string is 8 or
14 characters long, the year is assumed to be given by the first 4 characters. Otherwise the year is
assumed to be given by the first 2 characters. The string isinterpreted from left to right to find year,
month, day, hour, minute and second values, for as many parts as are present in the string. This means
you should not use strings that have fewer than 6 characters. For example, if you specify ' 9903' ,
thinking that will represent March, 1999, you will find that MySQL inserts a"zero" date into your table.
Thisis because the year and month values are 99 and 03, but the day part is missing (zero), so the value
isnot alegal date.

TI MESTAWP columns store legal values using the full precision with which the value was specified,
regardless of the display size. This has several implications:

¢ Always specify year, month, and day, even if your column types are TI MESTAMP( 4) Or
TI MESTAMP( 2) . Otherwise, the value will not be alegal date and o will be stored.



If you use ALTER TABLE to widen a narrow TI MESTAMP column, information will be displayed that
previously was "hidden".

Similarly, narrowing a TI MESTAMP column does not cause information to be lost, except in the
sense that less information is shown when the values are displayed.

Although TI MESTAMP values are stored to full precision, the only function that operates directly on
the underlying stored value is UNI X_TI MESTAMP( ) . Other functions operate on the formatted
retrieved value. This means you cannot use functions such as HOUR() or SECOND() unlessthe
relevant part of the TI MESTAMP value is included in the formatted value. For example, the HH part
of aTI MESTAMP column is not displayed unless the display sizeis at least 10, so trying to use
HOUR() on shorter TI MESTAMP values produces a meaningless result.

Y ou can to some extent assign values of one date type to an object of adifferent date type. However,
there may be some alteration of the value or loss of information:

If you assign a DATE value to a DATETI ME or TI MESTAMP object, the time part of the resulting value
iSset to' 00: 00: 00' , because the DATE value contains no time information.

If you assign a DATETI ME or TI MESTAMP value to a DATE object, the time part of the resulting value
is deleted, because the DATE type stores no time information.

Remember that although DATETI ME, DATE and TI MESTAMP values all can be specified using the
same set of formats, the types do not all have the same range of values. For example, TI MESTAMP
values cannot be earlier than 1970 or later than 2037. This means that a date such as

' 1968- 01- 01' , while legal as a DATETI ME or DATE value, is not avalid TI MESTAMWP value and will
be converted to 0 if assigned to such an object.

Be aware of certain pitfalls when specifying date values:

The relaxed format allowed for values specified as strings can be deceiving. For example, avalue
suchas' 10: 11: 12' might look like atime value because of the ™ : ' delimiter, but if usedin a
date context will be interpreted asthe year ' 2010- 11- 12' . Thevalue' 10: 45: 15" will be
converted to' 0000- 00- 00" because' 45' isnot alegal month.
Y ear values specified as two digits are ambiguous, since the century is unknown. MySQL
interprets 2-digit year values using the following rules:

o Year valuesin the range 00- 69 are converted to 2000- 2069.

o Year valuesin the range 70- 99 are converted to 1970- 1999.

The TI ME type

MySQL retrieves and displays TI ME valuesin' HH Mvt SS' format (or ' HHH: Mvt SS' format for large
hours values). TI ME values may range from' - 838: 59: 59' t0' 838: 59: 59' . The reason the hours part
may be so large is that the TI VE type may be used not only to represent atime of day (which must be less
than 24 hours), but also elapsed time or atime interval between two events (which may be much greater
than 24 hours, or even negative).

Y ou can specify TI Ve valuesin avariety of formats:

Asastringin' HH: Mvt SS' format. A "relaxed” syntax is allowed--any non-numeric character may
be used as the delimiter between time parts. For example, ' 10: 11: 12' and' 10. 11. 12" are
equivalent.

e Asastring with no delimitersin' HHWBS' format, provided that it makes sense as atime. For



example, ' 101112' isunderstood as' 10: 11: 12", but' 109712' isillegal (it has anonsensical
minute part) and becomes' 00: 00: 00' .

e Asanumber in HHWVBS format, provided that it makes sense as atime. For example, 101112 is
understood as' 10: 11: 12" .

e Astheresult of afunction that returns avalue that is acceptable in a Tl Me context, such as
CURRENT_TI ME.

For TI ME values specified as strings that include atime part delimiter, it is not necessary to specify two
digits for hours, minutes or seconds values that are lessthan 10.' 8: 3: 2' isthesameas' 08: 03: 02' .

Be careful about assigning "short" TI Ve valuesto a Tl Me column. MySQL interprets values using the
assumption that the rightmost digits represent seconds. (MySQL interprets TI ME values as elapsed time,
rather than as time of day.) For example, you might think of * 11: 12' ,* 1112' and 1112 as meaning
'11:12: 00" (12 minutes after 11 o'clock), but MySQL interpretsthem as' 00: 11: 12' (11 minutes, 12
seconds). Similarly, ' 12' and 12 areinterpreted as' 00: 00: 12' .

Valuesthat lie outside the TI ME range but are otherwise legal are clipped to the appropriate endpoint of
the range. For example, ' - 850: 00: 00" and' 850: 00: 00' are convertedto' - 838: 59: 59' and
' 838:59:59".

Illegal TI ME values are converted to' 00: 00: 00' . Note that since' 00: 00: 00' isitself alegal TI ME
value, thereisno way to tell, from avalue of ' 00: 00: 00' stored in atable, whether the original value
was specified as' 00: 00: 00" or whether it was illegal.

The YEARtype

The YEAR type is a 1-byte type used for representing years.

MySQL retrieves and displays YEAR valuesin YYYY format. Therangeis 1901 to 2155.
Y ou can specify YEAR valuesin avariety of formats:

e Asafour-digit string intherange' 1901' to' 2155' .

e Asafour-digit number in the range 1901 to 2155.

e Asatwo-digit string intherange' 00' to' 99' . Vauesintheranges' 00' to' 69' and' 70" to
' 99' are converted to YEAR values in the ranges 2000 to 2069 and 1970 to 1999.

e Asatwo-digit number in the range 1 to 99. Valuesin theranges 1 to 69 and 70 to 99 are converted
to YEAR valuesin the ranges 2001 to 2069 and 1970 to 1999. Note that the range for two-digit
numbersis dightly different than the range for two-digit strings, since you cannot specify zero
directly as anumber and have it be interpreted as 2000. Y ou must specify it asastring' 0' or' 00'
or it will be interpreted as 0000.

e Astheresult of afunction that returns a value that is acceptable in a YEAR context, such as NOW( ) .

Illegal YEAR values are converted to 0000.
String types

The string types are CHAR, VARCHAR, BLOB, TEXT, ENUMand SET.



The CHAR and VARCHAR types
The CHAR and VARCHAR types are similar, but differ in the way they are stored and retrieved.

The length of a cHAR column is fixed to the length that you declare when you create the table. The length
can be any value between 1 and 255. When CHAR values are stored, they are right-padded with spaces to
the specified length. When CHAR values are retrieved, trailing spaces are removed.

Values in VARCHAR columns are variable-length strings. Y ou can declare a VARCHAR column to be any
length between 1 and 255, just as for CHAR columns. However, in contrast to CHAR, VARCHAR values are
stored using only as many characters as are needed, plus one byte to record the length. Vaues are not
padded; instead, trailing spaces are removed when values are stored. (This space removal differs from
the ANSI SQL specification.)

If you assign a value to a CHAR or VARCHAR column that exceeds the column's maximum length, the value
is truncated to fit.

The table below illustrates the differences between the two types of columns by showing the result of
storing various string values into CHAR( 4) and VARCHAR( 4) columns:

Value ICHAR( 4) Storage required 'VARCHAR( 4) Storage required
i i 4bytes i 1byte
" ab' ‘ ab ' ‘4 bytes | ab' |3 bytes
" abcd' ‘ abcd' ‘4 bytes | abcd' |5 bytes
" abcdef gh' ‘ abcd' ‘4 bytes | abcd' |5 bytes

The values retrieved from the CHAR(4) and VARCHAR( 4) columns will be the same in each case, because
trailing spaces are removed from CHAR columns upon retrieval.

Values in CHAR and VARCHAR columns are sorted and compared in case-insensitive fashion, unless the
Bl NARY attribute was specified when the table was created. The BI NARY attribute means that column
values are sorted and compared in case-sensitive fashion according to the ASCII order of the machine
where the MySQL server is running.

The Bl NARY attribute is"sticky". This means that if a column marked Bl NARY is used in an expression,
the whole expression is compared as a Bl NARY value.

MySQL may silently change the type of a CHAR or VARCHAR column at table creation time. See section
Silent column specification changes.

The BLOB and TEXT types
A BLOB isabinary large object that can hold a variable amount of data. The four BLOB types TI NYBLOB,
BLOB, MEDI UVBLOB and LONGBL OB differ only in the maximum length of the values they can hold. See

section Column type storage requirements.

The four TEXT types TI NYTEXT, TEXT, MEDI UMTEXT and LONGTEXT correspond to the four BLOB types and



have the same maximum lengths and storage requirements. The only difference between BLOB and TEXT
typesisthat sorting and comparison is performed in case-sensitive fashion for BLOB values and
case-insensitive fashion for TEXT values. In other words, a TEXT is a case-insensitive BLOB.

If you assign avalue to aBLOB or TEXT column that exceeds the column type's maximum length, the
value is truncated to fit.

In most respects, you can regard a TEXT column as a VARCHAR column that can be as big as you like.
Similarly, you can regard a BLOB column as a VARCHAR BI NARY column. The differences are:

e BLOB and TEXT columns cannot be indexed, unlike al other MySQL column types.

e Thereisno trailing-space removal for BLOB and TEXT columns when values are stored, asthereis
for VARCHAR columns.

e BLOB and TEXT columns cannot have DEFAULT values.

e BLOB and TEXT columns are always NULL columns, even if you specify NOT NULL in the column
specification.

MyODBC defines BLOB values as LONGVARBI NARY and TEXT values as LONGVARCHAR.

Because BLOB and TEXT values may be extremely long, you may run up against some constraints when
using them:

e |f you want to use GROUP BY Or ORDER BY On aBLOB or TEXT column, you must convert the
column value into a fixed-length object. The standard way to do thisiswith the SUBSTRI NG
function. For example:

nysqgl > sel ect comrent fromtbl _nane ORDER BY substring(conmment, 20);

If you don't do this, only thefirst max_sort _I engt h bytes of the column are used when sorting.
The default value of max_sort _I engt h is 1024; this value can be changed using the - O option
when starting the nysql d server. Y ou can group on an expression involving BLOB or TEXT values
by specifying the column position or by using an dias:

nysqgl > sel ect id, substring(blob_col,1,100) fromtbl_nane
GROUP BY 2;

nysqgl > sel ect id, substring(blob_col,1,100) as b fromtbl_nane
GROUP BY b;

e The maximum size of aBLOB or TEXT object is determined by its type, but the largest value you
can actually transmit between the client and server is determined by the amount of available
memory and the size of the communications buffers. Y ou can change the message buffer size, but
you must do so on both the server and client ends. See section 10.1 Tuning server parameters.

Note that each BLOB or TEXT value is represented internally by a separately-allocated object. Thisisin
contrast to all other column types, for which storage is alocated once per column when the tableis
opened.

The ENUMtype

An ENUMis a string object whose value normally is chosen from alist of allowed values that are
enumerated explicitly in the column specification at table creation time.



The value may also be the empty string (" ") or NULL under certain circumstances:

e If youinsert aninvalid value into an ENUM(that is, a string not present in the list of allowed
values), the empty string isinserted instead as a special error value.

e If an ENUMisdeclared NULL, NULL isalso alegal value for the column, and the default valueis
NULL. If an ENUMis declared NOT NULL, the default value isthe first element of thelist of alowed
values.

Each enumeration value has an index:

e Vauesfrom thelist of alowable e ementsin the column specification are numbered beginning
with 1.

e Theindex value of the empty string error value is 0. This means that you can use the following
SELECT statement to find rows into which invalid ENUMvalues were assigned:

nysql > SELECT * FROM t bl _nanme WHERE enum col =0;

e Theindex of the NULL valueisNULL.

For example, a column specified asENUM "one", "two", "three") can have any of the values shown
below. Theindex of each value is aso shown:

Value Index
INULL INULL
- :
hone' |1
"t wo" 2
Mthree" |3

An enumeration can have a maximum of 65535 elements.

Lettercase isirrelevant when you assign values to an ENUM column. However, values retrieved from the
column later have |ettercase matching the values that were used to specify the allowable values at table
creation time.

If you retrieve an ENUMin a numeric context, the column value's index is returned. If you store a number
into an ENUM the number is treated as an index, and the the value stored is the enumeration member with
that index.

ENUMVvalues are sorted according to the order in which the enumeration members were listed in the
column specification. (In other words, ENUMValues are sorted according to their index numbers.) For
example, "a" sorts before"b" for ENUM "a", "b"),but"b" sortsbefore"a" for ENUM "b", "a").The
empty string sorts before non-empty strings, and NULL values sort before all other enumeration values.

If you want to get all possible values for an ENUM column, you should use: SHOW COLUWNS FROM
t abl e_name LI KE enum col unm_name and parse the ENUMdEefinition in the second column.



The SET type

A SET isastring object that can have zero or more values, each of which must be chosen from alist of
allowed values specified when the table is created. SET column values that consist of multiple set
members are specified with members separated by commas (", ' ). A consequence of thisisthat SET
member values cannot themselves contain commas.

For example, a column specified as SET("one", "two") NOT NULL can have any of these values:

" one”
" WO
"one, t wo"

A SET can have a maximum of 64 different members.

MySQL stores SET values numerically, with the low-order bit of the stored value corresponding to the
first set member. If you retrieve a SET value in a numeric context, the value retrieved has bits set
corresponding to the set members that make up the column value. If anumber is stored into a SET
column, the bits that are set in the binary representation of the number determine the set membersin the
column value. Suppose a column is specified asSET("a", "b", "c", "d") . Then the members have the
following bit values:

'SET member Decimal value Binary value
a 1 0001
b 2 0010
c 4 0100
d 8 11000

If you assign avalue of 9 to this column, that is 1001 in binary, so the first and fourth SET value
members"a" and " d" are selected and the resulting valueis" a, d".

For avalue containing more than one SET element, it does not matter what order the elements are listed
in when you insert the value. It also doesn't not matter how many times a given element islisted in the
value. When the value isretrieved later, each element in the value will appear once, with elements listed
according to the order in which they were specified at table creation time. For example, if acolumnis
specified asSET("a", "b","c","d"),then"a, d","d, a" and"d, a, a, d, d" will all appear as" a, d"
when retrieved.

SET values are sorted numerically. NULL values sort before non-NULL SET values.

Normally, you perform a SELECT on a SET column using the LI KE operator or the FI ND_I N_SET()
function:

nysqgl > SELECT * FROM t bl _name WHERE set _col LIKE ' %val ue% ;
nysqgl > SELECT * FROM t bl _name WHERE FI ND_ I N _SET(' val ue', set_col) >0;

But the following will also work:

nysqgl > SELECT * FROM t bl _name WHERE set _col = 'val 1,val 2';



nysqgl > SELECT * FROM tbl _nanme WHERE set _col & 1

The first of these statements looks for an exact match. The second looks for values containing the first
set member.

If you want to get all possible values for an SET column, you should use: SHOW COLUWS FROM
tabl e_name LI KE set _col umm_nane and parse the SET definition in the second column.

Choosing theright typefor a column

For the most efficient use of storage, try to use the most precise typein al cases. For example, if an
integer column will be used for values in the range between 1 and 99999, MEDI UM NT UNSI GNED isthe
best type.

Accurate representation of monetary valuesis acommon problem. In MySQL, you should use the
DECI MAL type. Thisis stored as a string, so no loss of accuracy should occur. If accuracy is not too
important, the DOUBLE type may also be good enough.

For high precision, you can always convert to afixed-point type stored in aBl G NT. Thisalowsyou to
do al calculations with integers and convert results back to floating-point values only when necessary.

See section 10.16 What are the different row formats? Or, when should VARCHAR/ CHAR be used?.

Column indexes

All MySQL column types can be indexed except BLOB and TEXT types. Use of indexes on the relevant
columnsis the best way to improve the performance of SELECT operations.

A table may have up to 16 indexes. The maximum index length is 256 bytes, although this may be
changed when compiling MySQL .

Y ou cannot index a column that may contain NULL values, so indexed columns must be declared NOT
NULL.

For CHAR and VARCHAR columns, you can index a prefix of a column. Thisis much faster and requires
less disk space than indexing the whole column. The syntax to use in the CREATE TABLE statement to
index a column prefix looks like this:

KEY i ndex_name (col _name(l ength))
The example below creates an index for the first 10 characters of the nane column:

nysql > CREATE TABLE test (
name CHAR(200) NOT NULL
KEY i ndex_nanme (nane(10)));

Multiple-column indexes

MySQL can create indexes from multiple columns. An index may consist up up to 15 columns (or
column prefixes, for CHAR and VARCHAR columns).



A multiple-column index can be considered a sorted array containing values that are created by
concatenating the values of the indexed columns.

MySQL uses multiple-column indexes in such away that queries are fast when you specify a known
quantity for the first column of the index in a WHERE clause, even if you don't specify values for the other
columns.

Suppose atable is created using the following specification:

nysqgl > CREATE TABLE test (
id | NT NOT NULL,
[ ast _nanme CHAR(30) NOT NULL,
first_name CHAR(30) NOT NULL,
PRI MARY KEY (id),
| NDEX nane (| ast_nane,first_name));

Then the index nane isan index over | ast _name and fi r st _name. The index will be used for queries
that specify valuesin aknown rangefor | ast _name, or for both | ast _name and fi r st _nane. Therefore,
the name index will be used in the following queries:

nysqgl > SELECT * FROM t est WHERE | ast _nane="W deni us";

nysqgl > SELECT * FROM t est WHERE | ast _nane="W deni us"
AND first_name="M chael ";

nysqgl > SELECT * FROM t est WHERE | ast _nane="W deni us"
AND (first_nanme="M chael" OR first_nane="Mnty");

nysqgl > SELECT * FROM t est WHERE | ast _nane="W deni us"
AND first _name >="M' AND first_name < "N';

However, the name index will NOT be used in the following queries:

nysqgl > SELECT * FROM test WHERE first_nanme="M chael ";

nysqgl > SELECT * FROM t est WHERE | ast _nane="W deni us"
OR first_name="M chael ";

For more information on the manner in which MySQL uses indexes to improve query performance, see
section 10.4 How MySQL uses indexes.

Using column types from other database engines

To make it easier to use code written for SQL implementations from other vendors, MySQL maps
column types as shown in the table below. These mappings make it easier to move table definitions from
other database enginesto MySQL :



\Other vendor type \MySQL type

IBI NARY( NUM ICHAR(NUM) BI NARY
CHAR VARYI NG( NUM) 'VARCHAR( NUM)
FLOAT4 FLOAT

FLOATS IDOUBLE

INT1 I NYI NT

I NT2 SMALLI NT

I NT3 IVEDI UM NT

I NT4 I NT

I NT8 BI G NT

ILONG VARBI NARY IVEDI UVBLOB

LONG VARCHAR IMEDI UMTEXT

M DDLEI NT IVEDI UM NT

'VARBI NARY( NUM 'VARCHAR( NUM) Bl NARY

Column type mapping occurs at table creation time. If you create a table with types used by other
vendors and then issue a DESCRI BE t bl _nane statement, MySQL reports the table structure using the

equivalent MySQL types.
Functions for usein SELECT and WHERE clauses

A sel ect _expressi on Or where_defini ti oninaSQL statement can consist of any expression using
the functions described below.

An expression that contains NULL always produces a NULL value unless otherwise indicated in the
documentation for the operators and functions involved in the expression.

Note: There must be no whitespace between a function name and the parenthesis following it. This helps
the MySQL parser distinguish between function calls and references to tables or columns that happen to
have the same name as a function. Spaces around arguments are permitted, though.

For the sake of brevity, examples display the output from the mysql program in abbreviated form. So
this:

nysqgl > sel ect MO 29, 9);
1 rows in set (0.00 sec)

. +
| nod(29,9) |
. +
| 2 |
. +

Isdisplayed like this:

mysql > sel ect MOD(29, 9);
-> 2



Grouping functions

( ...)
Parentheses. Use these to force the order of evaluation in an expression.

nysqgl > sel ect 1+2*3;
_>7

nysqgl > select (1+2)*3
-> 09

Normal arithmetic oper ations

The usual arithmetic operators are available. Note that in the case of -, + and *, the result is calcul ated
with BI G NT (64-bit) precision if both arguments are integers!

+ Addition

nysqgl > sel ect 3+5;
-> 8

- Subtraction

nysqgl > sel ect 3-5;
-> -2

* Multiplication

nysqgl > sel ect 3*5;
-> 15

nysql > sel ect 18014398509481984*18014398509481984. 0;
-> 324518553658426726783156020576256. 0

nysql > sel ect 18014398509481984*18014398509481984;
->0

The result of the last expression isincorrect because the result of the integer multiplication
exceeds the 64-bit range of BI G NT calculations.
/ Division

nysqgl > sel ect 3/5;
-> 0.60

Division by zero produces aNULL result:

nysqgl > sel ect 102/ (1-1);
-> NULL

A division will be calculated with BI G NT arithmetic only if performed in a context where its
result is converted to an integer!

Bit functions

MySQL usesBI G NT (64-bit) arithmetic for bit operations, so these operators have a maximum range of
64 bits.



Bitwise OR

nysqgl > select 29 | 15;
-> 31

& Bitwise AND

nysqgl > sel ect 29 & 15;
-> 13

<<  Shiftsalonglong (Bl G NT) number to the left.

nysqgl > select 1 << 2
-> 4

>>  Shiftsalonglong (BI G NT) number to the right.

nysqgl > select 4 >> 2
_>1

Bl T_COUNT( N)
Returns the number of bits that are set in the argument N.

nysqgl > sel ect BI T_COUNT(29);
-> 4

L ogical operations

All logical functionsreturn 1 (TRUE) or 0 (FALSE).

NOT
! Logical NOT. Returns 1 if the argument is0, otherwise returns 0. Exception: NOT NULL returns
NULL.
nysqgl > sel ect NOT 1;
-> 0
nysgl > sel ect NOT NULL
-> NULL
nysqgl > select ! (1+1);
-> 0
nysqgl > select ! 1+1;
-> 1
The last example returns 1 because the expression evaluates the sameway as (! 1) +1.
OoR
| | Logical OR. Returns 1 if either argument is not 0 and not NULL.
nysqgl > select 1 || O;
-> 1
nysqgl > select 0 || O;
-> 0
nmysgl > select 1 || NULL
-> 1
AND

& Logical AND. Returnso if either argument is0 or NULL, otherwise returns 1.



nysqgl > select 1 && NULL;
-> 0

nysqgl > select 1 && O;
-> 0

Comparison operators

Comparison operations result in avalue of 1 (TRUE), 0 (FALSE) or NULL. These functions work for
both numbers and strings. Strings are automatically converted to numbers and numbers to strings as
needed (asin Perl).

MySQL performs comparisons using the following rules:

If one or both arguments are NULL, the result of the comparison is NULL.

If both arguments in a comparison operation are strings, they are compared as strings.

If both arguments are integers, they are compared as integers.

If one of the argumentsisa Tl MESTAVP or DATETI ME column and the other argument is a constant,
the constant is converted to a timestamp before the comparison is performed. Thisis doneto be
more ODBC-friendly.

¢ |nall other cases, the arguments are compared as floating-point (real) numbers.

By default, string comparisons are done in case-independent fashion using the current character set
(1SO-8859-1 Latinl by default, which also works excellently for English).

The examples below illustrate conversion of strings to numbers for comparison operations:

nysql > SELECT 1 > ' 6x';

-> 0
nysql > SELECT 7 > ' 6x';
-> 1
nysql > SELECT 0 > ' x6';
-> 0
nysql > SELECT 0 = ' x6';
-> 1
= Equal
nysqgl > select 1 = 0;
-> 0
nysqgl > select '0'" = O;
-> 1
nysqgl > select '0.0" = 0;
-> 1
nysqgl > select '0.01' = O;
-> 0
nysqgl > select '.01' = 0.01;
-> 1

<>

= Notequa

nysqgl > select '.01' <> '0.01";
-> 1

nysqgl > select .01 <> '0.01";
-> 0



nysql > sel ect 'zapp' <> 'zappp';
-> 1

Less than or equal

nysqgl > select 0.1 <= 2;
-> 1

Lessthan

nysqgl > select 2 <= 2;

-> 1
>=  Greater than or equd
nysqgl > select 2 >= 2;
-> 1
> Greater than
nysqgl > select 2 > 2;
-> 0
<=> Null safe equal
nysqgl > select 1 <=> 1, NULL <=> NULL, 1 <=> NULL;
->110
| SNULL( expr)
If expr ISNULL, I SNULL() returns 1, otherwiseit returnso.
nysqgl > sel ect | SNULL(1+1);
-> 0
nysqgl > sel ect | SNULL(1/0);
-> 1
Note that a comparison of NULL values using = will always be false!
expr BETWEEN min AND max
If expr isgreater than or equal to mi n and expr islessthan or equal to max, BETWEEN returns 1,
otherwiseit returns 0. Thisis equivalent to the expression (ni n <= expr AND expr <= max) if
all the arguments are of the same type. The first argument (expr ) determines how the comparison
isperformed. If expr isastring expression, a case-insensitive string comparison isdone. If expr is
abinary string, a case-sensitive string comparison is done. If expr isan integer expression, an
integer comparison is done. Otherwise, a floating-point (real) comparison is done.
nysqgl > sel ect 1 BETWEEN 2 AND 3;
->0
nysqgl > select 'b" BETWEEN 'a' AND 'c';
-> 1
nysqgl > sel ect 2 BETWEEN 2 AND ' 3';
-> 1
nysqgl > sel ect 2 BETWEEN 2 AND ' x-3';
-> 0
expr IN (value,...)

Returns 1 if expr isany of thevaluesin thel Nlist, else returnso. If all values are constants, then
all values are evaluated according to the type of expr and sorted. The search for the item is then



done using a binary search. Thismeans| Nisvery quick if thel Nvaluelist consists entirely of
constants. If expr isacase-sensitive string expression, the string comparison is performed in
case-sensitive fashion.

nysqgl > select 2 IN (0,3,5, ' wefwf');
-> 0

nysqgl > select "wefwf' IN (0, 3,5, wefw');
-> 1

expr NOT IN (value,...)
SameasNOT (expr IN (value,...)).

| NTERVAL(N, N1, N2, N3, . . .)
Returnso if N< N1, 1 if N< N2 and so on. All arguments are treated as numbers. It is required that
N1 <N2 <N3 <... <Nn for thisfunction to work correctly. Thisis because abinary search is used

(very fast).
nysqgl > sel ect | NTERVAL(23, 1, 15, 17, 30, 44, 200);
nysql > s'efegt | NTERVAL(10, 1, 10, 100, 1000);
nysql > s'efegt | NTERVAL(22, 23, 30, 44, 200);

->

String comparison functions

Normally, if any expression in a string comparison is case sensitive, the comparison is performed in
case-sensitive fashion.

exprl LI KE expr2 [ ESCAPE ' escape-char']
SQL simple regular expression comparison. Returns 1 (TRUE) or 0 (FALSE). With LI KE you can
use the following two wildcard characters:

% |Matches any number of characters, even zero characters
\_ \Match% exactly one character

nysql > select 'David!' LIKE 'David_';
-> 1

nysqgl > select 'David!' LIKE ' %%% ;
-> 1

To test for literal instances of awildcard character, precede the character with the escape
character. If you don't specify the ESCAPE character, *\ ' is assumed:

\ % Matches one %character

\_ Matches one _ character

nysqgl > select 'David!' LIKE 'David\_';
-> 0

nysql > select 'David ' LIKE 'David\_';
-> 1

To specify adifferent escape character, use the ESCAPE clause:

nysqgl > select 'David ' LIKE 'David|_ ' ESCAPE '|"';
-> 1



LI KE is alowed on numeric expressions! (ThisisaMySQL extension to the ANSI SQL LI KE.)

nysqgl > select 10 LIKE ' 1% ;
_>1

Note: Because MySQL uses the C escape syntax in strings (e.g., *\ n' ), you must double any "\
that you use in your LI KE strings. For example, to search for *\ n' , specify itas*\\ n' . To search
for*\', specify itas \\\\"' (the backdashes are stripped once by the parser, and another time
when the pattern match is done, leaving a single backslash to be matched).

exprl NOT LIKE expr2 [ESCAPE 'escape-char']

expr
expr

expr

Same asNOT (exprl LIKE expr2 [ ESCAPE ' escape-char']).

REGEXP pat

RLI KE pat

Performs a pattern match of a string expression expr against a pattern pat . The pattern can be an
extended regular expression. See section H Description of MySQL regular expression syntax.
Returns 1 if expr matches pat , otherwise returns 0. RLI KE is a synonym for REGEXP, provided for
nmSQL compatibility. Note: Because MySQL uses the C escape syntax in strings (e.g., "\ n' ), you
must doubleany “\ ' that you use in your REGEXP strings.

nysqgl > sel ect 'Monty!' REGEXP ' nty %% ;

-> 0

nysqgl > select 'Monty!' REGEXP '.*';
-> 1

nysqgl > sel ect 'news\n*line" REGEXP 'new\*.\\*|ine';
-> 1

REGEXP and RLI KE use the current character set (1SO-8859-1 Latinl by default) when deciding the
type of a character.

NOT REGEXP expr

Same asNOT (expr REGEXP expr) .

STRCVP( expr 1, expr 2)

STRCMP() returnso if the strings are the same, - 1 if the first argument is smaller than the second
according to the current sort order, and 1 otherwise.

nysqgl > sel ect STRCMP('text', 'text2');

-> -1

nysqgl > sel ect STRCOMP('text2', '"text');
-> 1

nysqgl > sel ect STRCOWMP('text', "text');
-> 0

Cast operators

Bl NARY

The BI NARY operator casts the string following it to a binary string. Thisis an easy way to force a
column comparison to be case independent even if the column isn't defined as BI NARY or BLOB.

nysgl > select "a" = "A"
-> 1

nysqgl > sel ect BI NARY "a" = "A"
-> 0

Bl NARY was introduced in MySQL 3.23.0



Control flow functions

| FNULL( expr 1, expr 2)
If expr1isSnot NULL, | FNULL() returnsexpr 1, elseit returnsexpr 2. | FNULL() returnsanumeric
or string value, depending on the context in which it is used.

nysqgl > sel ect | FNULL(1, 0);

-> 1
nysqgl > sel ect | FNULL(O, 10);
-> 0
nysqgl > sel ect | FNULL(1/0, 10);
-> 10
nysqgl > sel ect | FNULL(1/0,"'yes');
-> 'yes'

| F(expr1, expr 2, expr3)
If expr1iISTRUE (expr1 <> 0 andexprl <> NULL)then! F() returnsexpr 2, elseit returns
expr 3.1 FNULL() returnsanumeric or string value, depending on the context in which it is used.

nysql > select |F(1>2,2,3);

-> 3

nysqgl > select | F(1<2,'yes','no');
-> 'yes'

nysqgl > select IF(strcnmp('test', 'testl'), yes'," ' no');
-> 'no'

expr 1 isevauated as an integer value, which meansthat if you are testing floating-point or string
values, you should do so using a comparison operation.

nysqgl > select 1F(0.1,1,0);
0

nysqgl > select | F(0.1<>0,1,0);
-> 1

In the first case above, | F(0. 1) returnso because 0. 1 is converted to an integer value, resulting in
atest of | F(0) . Thismay not be what you expect. In the second case, the comparison tests the
original floating-point value to see whether it is non-zero. The result of the comparison is used as
an integer.

M athematical functions
All mathematical functions return NULL in case of an error.

- Unary minus. Changes the sign of the argument.

nysql > sel ect - 2;
-> -2

Note that if this operator is used with aBl G NT, the return valueisaBl G NT! This means that you
should avoid using - on integers that may have the value of - 2763!

ABS( X)
Returns the absolute value of X.

nysql > sel ect ABS(2);



-> 2
nysql > sel ect ABS(-32);
-> 32

Thisfunction is safe to use with BI G NT values.

Sl GN( X)
Returns the sign of the argument as- 1, 0 or 1, depending on whether X is negative, zero, or
positive.

nysqgl > sel ect SIG\(-32);
-> -1

nysqgl > sel ect SIG\(O0);
-> 0

nysqgl > sel ect SIG\(234);
-> 1

MOD( N, M)
%  Modulo (like the %operator in C). Returns the remainder of N divided by m

nysqgl > sel ect MOD(234, 10);
4

nysqgl > sel ect 253 % 7;
-> 1

mysql > sel ect MOD(29, 9);
-> 2

Thisfunction is safe to use with BI G NT values.
FLOOR( X)
Returns the largest integer value not greater than X.

nysqgl > sel ect FLOOR(1.23);
-> 1

nysqgl > sel ect FLOOR(-1.23);
-> -2

Note that the return value is converted to aBl G NT!
CEl LI N X)
Returns the smallest integer value not less than X.

nysqgl > sel ect CEl LI NG 1. 23);
-> 2

nysqgl > sel ect CEI LI NG -1.23);
-> -1

Note that the return value is converted to aBl G NT!
ROUND( X)
Returns the argument X, rounded to an integer.

nmysgl > sel ect ROUND(- 1.23);
-> -1
nysqgl > sel ect ROUND(- 1.58);
-> -2
nysqgl > sel ect ROUND(1.58);
2

Note that the return value is converted to aBl G NT!
ROUND( X, D)



Returns the argument X, rounded to a number with D decimals. If Dis 0, the result will have no
decimal point or fractional part.

nysqgl > sel ect ROUND(1.298, 1);
-> 1.3
nysqgl > sel ect ROUND(1.298, 0);
1

Note that the return value is converted to aBl G NT!
EXP( X)
Returns the value of e (the base of natural logarithms) raised to the power of X.

nysqgl > sel ect EXP(2);
-> 7.389056

nysqgl > sel ect EXP(-2);
-> 0. 135335

LOG( X)
Returns the natural logarithm of X.

nysqgl > select LOEH 2);
-> 0.693147

nysqgl > select LOE -2);
-> NULL

If you want the log of a number X to some arbitary base B, use the formulaLOG( X) / LOG(B) .
LOGLO( X)
Returns the base-10 logarithm of X.

nysqgl > sel ect LOGLO(2);
-> 0.301030
nysqgl > sel ect LOGLO(100);
-> 2.000000
nysqgl > sel ect LOGLO(-100);
-> NULL

POW( X, Y)
POVER( X, )
Returns the value of X raised to the power of v.

nysqgl > sel ect PON 2, 2);

-> 4.000000
nysqgl > sel ect PON 2, - 2);
-> 0. 250000
SQRT(X)

Returns the non-negative square root of X.

nysqgl > sel ect SQRT(4);
-> 2.000000

nysqgl > sel ect SQRT(20);
-> 4.472136

Pl () Returnsthevalue of PI.

nysqgl > select Pl();
-> 3.141593



COS( X)
Returns the cosine of X, where X isgiven in radians.

nysqgl > sel ect COS(PI());
-> -1.000000

SI N( X)
Returns the sine of X, where X isgiven in radians.

nysqgl > select SIN(PI());
-> 0. 000000

TAN( X)
Returns the tangent of X, where X isgiven in radians.

nysqgl > sel ect TAN(PI () +1);
-> 1.557408

ACOS( X)
Returns the arc cosine of X, that is, the value whose cosineis X. Returns NULL if X isnot in the
range-1to1.

nysqgl > sel ect ACOS(1);
-> 0. 000000

nysqgl > sel ect ACOS(1.0001);
-> NULL

nysgl > sel ect ACOS(0);
-> 1.570796

ASI N( X)
Returnsthe arc sine of X, that is, the value whose sineis X. Returns NULL if X isnot intherange - 1
to1.

nysqgl > sel ect ASIN(O. 2);
-> 0.201358
nysqgl > sel ect ASIN(' foo');
-> 0. 000000

ATAN( X)
Returns the arc tangent of X, that is, the value whose tangent is X.

nysgl > sel ect ATAN(2);
-> 1.107149

nysqgl > sel ect ATAN(-2);
-> -1.107149

ATAN2( X, Y)
Returns the arc tangent of the two variables X and v. It is similar to calculating the arc tangent of Y
I X, except that the signs of both arguments are used to determine the quadrant of the resullt.

nysqgl > sel ect ATAN(-2, 2);
-> -0.785398

nmysqgl > sel ect ATAN(PI (), 0);
-> 1.570796

CaT(X)



Returns the cotangent of X.

nysqgl > sel ect COT(12);
-> -1.57267341

nysqgl > sel ect COT(0);
-> NULL

RAND( )

RAND( N)
Returns a random floating-point value in the range 0 to 1. 0. If an integer argument N is specified,
it is used as the seed value.

nysqgl > sel ect RAND();
-> 0.5925

nysql > sel ect RAND(20);
-> 0.1811

nysqgl > sel ect RAND(20);
-> 0.1811

nysqgl > sel ect RAND() ;
-> 0.2079

nysqgl > sel ect RAND();
-> 0.7888

Y ou can't use a column with RAND() valuesin an ORDER BY clause, because ORDER BY would
evaluate the column multiple times.
LEAST(X, Y,...)
With two or more arguments, returns the smallest (minimum-valued) argument. The arguments
are compared using the following rules:
o |f thereturn valueisused in an | NTEGER context, or all arguments are integer-valued, they
are compared as integers.
o |f thereturn valueisused in aREAL context, or al arguments are real-valued, they are
compared as reals.
o If any argument is a case-sensitive string, the arguments are compared as case-sensitive
strings.
o |n other cases, the arguments are compared as case-insensitive strings.

nysql > sel ect LEAST(2, 0);

-> 0

nysqgl > sel ect LEAST(34.0,3.0,5.0,767.0);
-> 3.0

nysqgl > sel ect LEAST("B","A","C");
-> A"

In MySQL versions prior to 3.22.5, you can use M N() instead of LEAST.

GREATEST(X, Y, .. .)
Returns the largest (maximum-valued) argument. The arguments are compared using the same
rules asfor LEAST.

nysqgl > sel ect GREATEST( 2, 0);

-> 2

nysqgl > sel ect GREATEST(34.0,3.0,5.0,767.0);
-> 767.0

nysqgl > sel ect GREATEST("B","A","C");
> e

In MySQL versions prior to 3.22.5, you can use MAX() instead of GREATEST.



DEGREES( X)
Returns the argument X, converted from radians to degrees.

nysqgl > sel ect DEGREES(PI ());
-> 180. 000000

RADI ANS( X)
Returns the argument X, converted from degrees to radians.

nysqgl > sel ect RADI ANS(90) ;
-> 1.570796

TRUNCATE( X, D)
Returns the number X, truncated to D decimals.

nysqgl > sel ect TRUNCATE( 1. 223,1);
-> 1.2

nysqgl > sel ect TRUNCATE( 1.999,1);
-> 1.9

nysqgl > sel ect TRUNCATE( 1. 999, 0);
-> 1

String functions

String-valued functions return NULL if the length of the result would be greater than the
max_al | owed_packet server parameter. See section 10.1 Tuning server parameters.

For functions that operate on string positions, the first position is numbered 1.

ASCI | (str)
Returns the ASCII code value of the leftmost character of the string st r . Returns o if st r isthe
empty string. Returns NULL if str iSNULL.

nysqgl > select ASCII('2');
-> 50

nysqgl > sel ect ASClI (2);
-> 50

nysqgl > sel ect ASCII (' dx');
-> 100

CONV(N, from base, t o_base)
Converts numbers between different number bases. Returns a string representation of the number
N, converted from base f r om base to baset o_base. Returns NULL if any argument iSNULL. The
argument Nisinterpreted as an integer, but may be specified as an integer or astring. The
minimum base is 2 and the maximum baseis 36. If t o_base iSanegative number, Nisregarded as
asigned number. Otherwise, Nistreated as unsigned. CONV works with 64-bit precision.

nysqgl > sel ect CONV("a", 16, 2);
-> "'1010
nysqgl > sel ect CONV("6E", 18, 8);
-> 172
nysqgl > sel ect CONV(-17, 10, -18);
->'-H
nysqgl > sel ect CONV(10+"10"+' 10' +Oxa, 10, 10);
-> 40



BI N(N)
Returns a string representation of the binary value of N, where Nisalonglong (Bl G NT) number.

Thisisequivalent to CONV( N, 10, 2) . ReturnsNULL if NiSNULL.

nysqgl > sel ect BIN(12);
-> "1100

OCT(N)
Returns a string representation of the octal value of N, where Nisalonglong number. Thisis
equivalent to CONV( N, 10, 8) . Returns NULL if NiSNULL.

nysqgl > sel ect OCT(12);
-> 14

HEX( N)
Returns a string representation of the hexadecimal value of N, where Nisalonglong (Bl G NT)
number. Thisis equivalent to CONV(N, 10, 16) . Returns NULL if NiSNULL.

nysqgl > sel ect HEX(255);
->'FF

CHAR(N, . ..)
CHAR() interprets the arguments as integers and returns a string consisting of the characters given
by the ASCII code values of those integers. NULL values are skipped.

nysqgl > sel ect CHAR(77,121,83,81,'76");
-> WS

nysqgl > sel ect CHAR(77,77.3,'77.3");
-> ' MW

CONCAT(X, Y, .. .)
Returns the string that results from concatenating the arguments. Returns NULL if any argument is
NULL. May have more than 2 arguments.

nysqgl > sel ect CONCAT('MW', 'S, "Q'");
-> " WSQU

nysqgl > sel ect CONCAT('My', NULL, 'Q.');
-> NULL

LENGTH(str)
OCTET_LENGTH(str)
CHAR_LENGTH(str)
CHARACTER _LENGTH(str)
Returns the length of the string st r .

nysqgl > sel ect LENGTH('text');
-> 4

nysqgl > sel ect OCTET_LENGTH('text');
-> 4

LOCATE( substr, str)

POSI TI ON(substr I N str)
Returns the position of the first occurrence of substring subst r instring st r. Returns o if subst r
isnotinstr.



nysqgl > sel ect LOCATE(' bar', 'foobarbar');
-> 4

nysqgl > sel ect LOCATE(' xbar', 'foobar');
->0

LOCATE( substr, str, pos)
Returns the position of the first occurrence of substring subst r instring st r, starting at position
pos. Returnso if substr isnotinstr.

nysqgl > sel ect LOCATE(' bar', 'foobarbar',5);
7

| NSTR(str, substr)
Returns the position of the first occurrence of substring subst r instring st r. Thisisthe same as
the two-argument form of LOCATE( ) , except that the arguments are swapped.

nysqgl > sel ect | NSTR(' foobarbar', 'bar');
4

nysqgl > sel ect | NSTR(' xbar', 'foobar');
-> 0

LPAD(str, | en, padstr)
Returns the string st r, |eft-padded with the string padst r until st r is| en characterslong.

nysqgl > sel ect LPAD(' hi', 4,'??");
-> ' ??hi’

RPAD( str, | en, padstr)
Returns the string st r, right-padded with the string padst r until st r iS| en characterslong.

nysqgl > sel ect RPAD(' hi',5,'?");
-> " hi ??7?

LEFT(str, 1l en)
Returns the leftmost | en charactersfrom the string st r.

nysqgl > sel ect LEFT('foobarbar', 5);
-> ' fooba'

Rl GHT(str, | en)
SUBSTRI NG str FROM | en)
Returns the rightmost | en characters from the string st r .

nysqgl > sel ect RI GHT(' f oobarbar', 4);
-> "rbar’

nysqgl > sel ect SUBSTRI NE ' f oobarbar' FROM 4);
-> "rbar’

SUBSTRI N&( st r, pos, | en)

SUBSTRI NG(str FROM pos FOR | en)

M D(str, pos, | en)
Returns a substring | en characters long from string st r, starting at position pos. The variant form
that uses FROMiS ANSI SQL 92 syntax.

nysqgl > sel ect SUBSTRI N ' Quadratically',5,6);
-> 'ratica'



SUBSTRI N& st r, pos)
Returns a substring from string st r starting at position pos.

nysqgl > sel ect SUBSTRI NG ' Quadratically',5);
-> 'ratically'

SUBSTRI NG _| NDEX( st r, del i m count)
Returns the substring from string st r after count occurrences of the delimiter del i m If count is
positive, everything to the left of the final delimiter (counting from the left) isreturned. If count is
negative, everything to the right of the final delimiter (counting from the right) is returned.

nysqgl > sel ect SUBSTRI NG_| NDEX(' ww. mysql .com, '.', 2);
-> " www. mysql’
nysqgl > sel ect SUBSTRI NG | NDEX(' ww. mysql .com, '.', -2);

-> '"nysql.con

LTRI M str)
Returns the string st r with leading space characters removed.

nysqgl > select LTRIM' barbar');
-> ' barbar’

RTRI M st r)
Returns the string st r with trailing space characters removed.

nysqgl > sel ect RTRI M ' bar bar ")
-> ' barbar’

TRIM[[BOTH | LEADING | TRAILING [renstr] FROM str)
Returnsthe string st r with all renst r prefixes and/or suffixes removed. If none of the specifiers
BOTH, LEADI NG Or TRAI LI NG are given, BOTH is assumed. If renst r isnot specified, spaces are
removed.

nysqgl > select TRIM' bar ");
-> 'bar'

nysqgl > sel ect TRI M LEADI NG ' x' FROM ' xxxbar xxx');
-> ' bar xxx'

nysgl > sel ect TRIMBOTH ' x' FROM ' xxxbar xxx');
-> 'bar'

nysqgl > sel ect TRIM TRAILING 'xyz' FROM ' barxxyz');
-> " barx'

SOUNDEX( st r)
Returns a soundex string from st r . Two strings that sound "about the same" should have identical
soundex strings. A "standard” soundex string is 4 characters long, but the SOUNDEX() function
returns an arbitrarily long string. Y ou can use SUBSTRI NG ) on the result to get a"standard”
soundex string. All non-alphanumeric characters are ignored in the given string. All international
alpha characters outside the A-Z range are treated as vowels.

nysqgl > sel ect SOUNDEX(' Hel | 0');
-> ' H400'

nysqgl > sel ect SOUNDEX(' Quadratically');
-> ' (B6324"

SPACE( N)



Returns a string consisting of N space characters.

nysql > sel ect SPACE(6);
-> ! '

REPLACE(str,fromstr,to_str)
Returns the string st r with all al occurrences of the string f r om st r replaced by the string
to_str.

nysqgl > sel ect REPLACE(' www. nmysql .com, 'w, '"VW);
-> " \WwWwww. mysql . com

REPEAT(str, count)
Returns a string consisting of the string st r repeated count times. If count <= 0, returnsan
empty string. Returns NULL if str or count are NULL.

mysql > sel ect REPEAT(' MySQL', 3);
-> "M SQALM SQLMy SQU

REVERSE( st r)
Returns the string st r with the order of the characters reversed.

nysgl > sel ect REVERSE(' abc');
-> 'cbha'

| NSERT(str, pos, | en, newstr)
Returns the string st r, with the substring beginning at position pos and | en characterslong
replaced by the string newst r .

nysqgl > sel ect | NSERT(' Quadratic', 3, 4, 'Wat');
-> '"QuWhattic'

ELT(N,strl1,str2,str3,...)
Returnsstr1if N=1,str2 if N=2, and so on. ReturnsNULL if Nislessthan 1 or greater than the
number of arguments. ELT() isthe complement of FI ELDY) .

nysqgl > select ELT(1, 'ej', "Heja', '"hej', 'foo');
_>lejl

nysqgl > select ELT(4, 'ej', "Heja', '"hej', 'foo');
-> 'foo

FI ELD(str,strl,str2,str3,...)
Returnstheindex of str inthestri1,str2,str3,... list. Returnso if st r isnot found. FI ELD()
isthe complement of ELT() .

nysql > select FIELD('ej', '"Hej', 'ej', "Heja', '"hej', 'foo');
-> 2

nysql > select FIELD('fo', '"Hej', 'ej', '"Heja', '"hej', 'foo');
-> 0

FIND I N SET(str,strlist)
Returnsavalue 1 to Nif thestring st r isintheliststrli st consisting of N substrings. A string
list isastring composed of substrings separated by °, ' characters. If the first argument isa
constant string and the second is a column of type SET, the FI ND_I N_SET() function is optimized
to use bit arithmetic! Returnso if str isnotinstrilist orifstrlist istheempty string. Returns



NULL if either argument isNULL. This function will not work properly if the first argument contains
a

mysql > SELECT FIND IN SET('b',"a,b,c,d");
-> 2

MAKE SET(bits,stri1,str2,...)
Returns a set (a string containing substrings separated by °, ' characters) consisting of the strings
that have the corresponding bit inbi t s set. st r 1 correspondsto bit O, st r2 to bit 1, etc. NULL
stringsinstr1,str2,... arenot appended to the result.

nysql > SELECT MAKE_SET(1,'a','b','c");
->'a'

nysqgl > SELECT MAKE SET(1 | 4,'hello','nice',"'world');
-> '"hello,world

nysql > SELECT MAKE_SET(O,"'a','b',"'c");
-> "

LCASE(str)

LONER( st r)
Returns the string st r with all characters changed to lowercase according to the current character
set mapping (the default is 1SO-8859-1 Latinl).

nysqgl > sel ect LCASE(' QUADRATI CALLY");
-> 'quadratically'

UCASE( st r)

UPPER( st r)
Returns the string st r with all characters changed to uppercase according to the current character
set mapping (the default is 1SO-8859-1 Latinl).

nysql > sel ect UCASE(' Hej');
-> ' HEJ'

LOAD FI LE(fil e_nane)
Reads the file and returns the file contents as a string. The file must be on the server and you must
specify the full pathname to the file. The file must be readable by all and be smaller than
max_al | owed_packet . If the file doesn't exist or can't be read due to one of the above reasons, the
function returns NULL.

nysql > UPDATE t abl e_nane SET bl ob_col um=LOAD FI LE("/tnp/ picture") WHERE id=1;

Thereis no string function to convert a number to a char. Thereis no need for one, because MySQL
automatically converts numbers to strings as necessary, and vice versa:

nysqgl > SELECT 1+"1";
-> 2

nysqgl > SELECT CONCAT(2,' test');
-> "2 test'

If astring function is given abinary string as an argument, the resulting string is a'so a binary string. A
number converted to a string is treated as a binary string. This only affects comparisons.

Date and time functions



See section Date and time types for a description of the range of values each type has, and the valid

formats in which date and time values may be specified.

Hereis an example that uses date functions. The query below selects all records with adat e_col vaue

from within the last 30 days:

nmysqgl > SELECT somet hi ng FROM t abl e

WHERE TO DAYS(NOW)) - TO DAYS(date col) <= 30;

DAYOFWEEK( dat e)
Returns the weekday index for dat e (1 = Sunday, 2 = Monday,
values correspond to the ODBC standard.

nysqgl > sel ect DAYOFWEEK(' 1998-02-03');
-> 3

WEEKDAY( dat e)
Returns the weekday index for dat e (0 = Monday, 1 = Tuesday,

nysqgl > sel ect WEEKDAY(' 1997-10-04 22:23:00');
-> 5

nysqgl > sel ect WEEKDAY(' 1997-11-05');
-> 2

DAYOFMONTH( dat e)
Returns the day of the month for dat e, intherange 1 to 31.

nysqgl > sel ect DAYOFMONTH(' 1998-02-03");
-> 3

DAYOFYEAR( dat e)
Returns the day of the year for dat e, in the range 1 to 366.

nysqgl > sel ect DAYOFYEAR(' 1998-02-03');
-> 34

MONTH( dat e)
Returns the month for dat e, intherange 1 to 12.

nysqgl > sel ect MONTH(' 1998-02-03");
-> 2

DAYNAME( dat e)
Returns the name of the weekday for dat e.

nysqgl > sel ect DAYNAME("1998- 02-05");
-> ' Thur sday'

MONTHNANE( dat e)
Returns the name of the month for dat e.

nysqgl > sel ect MONTHNAME( " 1998- 02- 05");
-> ' February'

QUARTER( dat e)

... 7 = Saturday). These index

... 6 = Sunday).



Returns the quarter of the year for dat e, intherange 1 to 4.

nysqgl > sel ect QUARTER(' 98-04-01');
-> 2

VEEK( dat e)

VEEK(date, first)
With a single argument, returns the week for dat e, in the range 0 to 52, for locations where
Sunday isthefirst day of the week. The two-argument form of WEEK() allows you to specify
whether the week starts on Sunday or Monday. The week starts on Sunday if the second argument
is0, on Monday if the second argument is1.

nysqgl > sel ect WEEK(' 1998-02-20');
-> 7

nysqgl > sel ect WEEK(' 1998-02-20',0);
-> 7

nysqgl > sel ect WEEK(' 1998-02-20',1);
-> 8

YEAR( dat e)
Returns the year for dat e, in the range 1000 to 9999.

nysqgl > sel ect YEAR(' 98-02-03');
-> 1998

HOUR( t i me)
Returns the hour for ti me, intherange 0 to 23.

nysqgl > sel ect HOUR(' 10: 05: 03');
-> 10

M NUTE(t i me)
Returns the minute for t i ne, in the range 0 to 59.

nysqgl > sel ect M NUTE(' 98- 02-03 10: 05:03");
-> 5

SECOND(t i me)
Returns the second for t i ne, in the range 0 to 59.

nysqgl > sel ect SECOND(' 10: 05: 03');
-> 3

PERI OD_ADD( P, N)
Adds N months to period P (in the format Yymvor YYYYmv). Returns avalue in the format Yyyymv
Note that the period argument P is not a date value.

nysqgl > sel ect PERI OD_ADD( 9801, 2);
-> 199803

PERI OD_DI FF( P1, P2)

Returns the number of months between periods P1 and P2. P1 and P2 should be in the format Yymv
or YyyYMM Note that the period arguments P1 and P2 are not date values.

nysqgl > sel ect PERI OD DI FF( 9802, 199703) ;
-> 11



DATE_ADD( dat e, | NTERVAL expr type)

DATE_SUB( dat e, | NTERVAL expr type)

ADDDATE( dat e, | NTERVAL expr type)

SUBDATE( dat e, | NTERVAL expr type)
These functions perform date arithmetic. They are new for MySQL 3.22. ADDDATE() and
SUBDATE() are synonyms for DATE_ADD() and DATE_SUB() . dat e iS@DATETI ME Or DATE value
specifying the starting date. expr is an expression specifying the interval value to be added or
substracted from the starting date. expr isastring; it may start witha" -' for negative intervals.
t ype isakeyword indicating how the expression should be interpreted. The following table shows
how thet ype and expr arguments are related:

\t ype value |M eaning |Expected expr format
[SECOND Seconds |SECONDS

M NUTE Minutes M NUTES

HOUR Hours HOURS

DAY Days IDAYS

IMONTH 'Months IMONTHS

'YEAR Years 'YEARS

M NUTE_SECOND  |Minutes and seconds " M NUTES: SECONDS"
IHOUR_M NUTE IHours and minutes " HOURS: M NUTES"
IDAY_HOUR IDays and hours " DAYS HOURS'
'YEAR_MONTH 'Y ears and months " YEARS- MONTHS"
HOUR_SECOND Hours, minutes, " HOURS: M NUTES: SECONDS"
IDAY_M NUTE IDays, hours, minutes " DAYS HOURS: M NUTES"
IDAY_SECOND IDays, hours, minutes, seconds " DAYS HOURS: M NUTES: SECONDS"

MySQL allows any non-numeric delimiter in the expr format. The ones shown in the table are the
suggested delimiters. If the dat e argument is a DATE value and your calculations involve only
YEAR, MONTH and DAY parts (that is, no time parts), the result is a DATE value. Otherwise the result
iISaDATETI ME value.

nysqgl > sel ect DATE_ADD("1997-12-31 23:59: 59",
| NTERVAL 1 SECOND);
-> 1998-01-01 00: 00: 00
nysqgl > sel ect DATE _ADD("1997-12-31 23:59: 59",
| NTERVAL 1 DAY);
-> 1998-01-01 23:59:59
nysqgl > sel ect DATE _ADD("1997-12-31 23:59: 59",
| NTERVAL "1:1" M NUTE_SECOND) ;
-> 1998-01-01 00: 01: 00
nysqgl > sel ect DATE _SUB("1998-01-01 00: 00: 00",
I NTERVAL "1 1:1:1" DAY_SECOND);
-> 1997-12-30 22:58:59
nysqgl > sel ect DATE_ADD("1998-01-01 00: 00: 00",
| NTERVAL "-1 10" DAY_HOUR);
-> 1997-12-30 14:00:00
nysql > sel ect DATE SUB("1998-01-02", | NTERVAL 31 DAY);
-> 1997-12-02

If you specify an interval value that istoo short (does not include all the interval parts that would



be expected from thet ype keyword), MySQL assumes you have left out the leftmost parts of the
interval value. For example, if you specify at ype of DAY_SECOND, the value of expr is expected to
have days, hours, minutes and seconds parts. If you specify avaluelike" 1: 10", MySQL assumes
that the days and hours parts are missing and the val ue represents minutes and seconds. In other
words, " 1: 10" DAY_SECOND isinterpreted in such away that it isequivalent to" 1: 10"

M NUTE_SECOND. Thisis analogous to the way that MySQL interprets TI Ve val ues as representing
elapsed time rather than as time of day. If you use incorrect dates, the result isNULL. If you add
MONTH, YEAR_MONTH or YEAR and the resulting date has a day that is larger than the maximum day
for the new month, the day is adjusted to the maximum days in the new month.

nysqgl > sel ect DATE_ADD(' 1998-01-30', Interval 1 nonth);
-> 1998-02- 28

Note from the preceding example that the word | NTERVAL and thet ype keyword are not case
sensitive.

TO _DAYS( dat e)
Given adate dat e, returns a daynumber (the number of days since year 0).

nysqgl > sel ect TO DAYS(950501);
-> 728779

nysqgl > sel ect TO DAYS(' 1997-10-07");
-> 729669

TO_DAYS() isnot intended for use with values that precede the advent of the Gregorian calendar
(1582).

FROM DAYS( N)
Given adaynumber N, returns a DATE value.

nysqgl > sel ect FROM DAYS(729669);
-> '1997-10-07

FROM DAYS() isnot intended for use with values that precede the advent of the Gregorian calendar
(1582).

DATE_FORMAT( dat e, f or mat)
Formats the dat e value according to thef or mat string. The following specifiers may be used in
thef or mat string:



‘%VI |M0nth name (January..Decenber)

\%N |Weekday name (Sunday..Sat ur day)

9D |Day of the month with english suffix (1st , 2nd, 3r d, etc.)

¢ |Year, numeric, 4 digits

\%/ |Year, numeric, 2 digits

\%1 |Abbrevi ated weekday name (Sun..Sat )

\%j |Day of the month, numeric (00..31)

\%a |Day of the month, numeric (0..31)

%n  |Month, numeric (01..12)

% |Month, numeric (1..12)

% |Abbreviated month name (Jan..Dec)

%  |Day of year (001..366)

%4 |Hour (00..23)

o |Hour (0..23)

% |[Hour (01..12)

%  |Hour (01..12)

%  |Hour (1..12)

%  |Minutes, numeric (00..59)

%  |Time, 12-hour (hh: mm ss [ AP] M)

@ [Time, 24-hour (hh: mm ss)

%5 |Seconds (00..59)

% |Seconds (00..59)

%  |AMor PMm

‘%V |Day of the week (0=Sunday..6=Saturday)

% [Week (0..52), where Sunday isthe first day of the week.

\%J |Week (0..52), where Monday is thefirst day of the week.

986 |Use%sto produce aliteral % .

All other characters are just copied to the result without interpretation.

nysqgl > sel ect DATE _FORVAT(' 1997-10-04 22:23:00', ' %N %V %" ) ;
-> ' Saturday Cctober 1997
nysqgl > sel ect DATE FORVAT(' 1997-10-04 22:23:00', "% % :%');
-> '22:23:00
nysqgl > sel ect DATE_FORVAT(' 1997-10-04 22:23:00',
'O %W Ya % % %D %' );
-> '4th 97 Sat 04 10 Cct 277
nysqgl > sel ect DATE_FORMAT(' 1997- 10-04 22:23:00',
"o %k B W o ¥B W ) ;
->'22 22 10 10:23:00 PM 22:23:00 00 6

Asof MySQL 3.23, the %is required before aformat specifier characters. In earlier versions of
MySQL, %was optional.
TI ME_FORVAT(ti ne, format)



Thisisused like the DATE_FORVAT() function above, but the f or mat string may contain only those
format specifiers that handle hours, minutes and seconds. Other specifiers produce a NULL value or
0.

CURDATE( )

CURRENT_DATE
Returnstoday's date asavaluein' YYYy- M DD or YYYYMVDD format, depending on whether the
function is used in a string or numeric context.

nysqgl > sel ect CURDATE();
-> '1997-12-15'

nysqgl > sel ect CURDATE() + O;
-> 19971215

CURTI ME()

CURRENT_TI ME
Returns the current timeasavauein' HH: M SS' or HHWSS format, depending on whether the
function is used in a string or numeric context.

nysql > sel ect CURTI ME() ;

-> '23:50: 26'
nysqgl > sel ect CURTI ME() + O;
-> 235026
NOW( )
SYSDATE()

CURRENT_TI MESTAMP
Returns the current date and timeasavauein' YYYY- M DD HH MM SS' O YYYYMVDDHHMWVGS
format, depending on whether the function is used in a string or numeric context.

mysql > sel ect NOW);
-> '1997-12-15 23:50: 26’

nysqgl > sel ect NOA) + O;
-> 19971215235026

UNI X_TI MESTAMP( )

UNI X_TI MESTAMP( dat €)
If called with no argument, returns a Unix timestamp (seconds since' 1970- 01- 01 00: 00: 00'
GMT). If uNI X_TI MESTAMP() iscalled with adat e argument, it returns the value of the argument
assecondssince' 1970-01-01 00: 00: 00' GMT. dat e may be a DATE string, a DATETI ME string, a
TI MESTAWP, or anumber in the format YYMvDD or YYYYMVDD in local time.

nysqgl > sel ect UNI X_TI MESTAMP() ;
-> 882226357

nysqgl > sel ect UNI X_TI MESTAMP(' 1997-10- 04 22:23:00');
-> 875996580

When UNI X_TI MESTAWP is used on a Tl MESTAMP column, the function will receive the value
directly, with no implicit "string-to-unix-timestamp” conversion.

FROM _UNI XTI ME(uni x_ti nest anp)
Returns a representation of the uni x_t i mest anp argument asavaluein' YYYY- M\ DD HH: MM SS'
or YYYYMVDDHHWES format, depending on whether the function is used in a string or numeric
context.

nysgl > sel ect FROM UNI XTI ME( 875996580) ;



-> '1997-10-04 22:23: 00
nysqgl > sel ect FROM UNI XTI ME(875996580) + O;
-> 19971004222300

FROM UNI XTI ME( uni x_ti nest anp, f or mat)
Returns a string representation of the Unix timestamp, formatted according to the f or mat string.
f or mat may contain the same specifiers as those listed in the entry for the DATE_FORVAT()
function.

nysqgl > sel ect FROM UNI XTI ME( UNI X_TI MESTAMP() ,
"0 YD YM Y % s W' ) ;
-> '1997 23rd Decenber 03:43:30 x'

SEC TO Tl ME( seconds)
Returns the seconds argument, converted to hours, minutes and seconds, asavaluein
' HH: MM SS' or HHWVBS format, depending on whether the function is used in a string or numeric
context.

nysqgl > sel ect SEC TO TI ME(2378);
-> '00: 39: 38

nysqgl > sel ect SEC TO Tl ME(2378) + O;
-> 3938

TI ME_TO_SEC(ti ne)
Returnsthet i me argument, converted to seconds.

nysqgl > sel ect TIME_TO SEC('22:23:00');
-> 80580

nysqgl > sel ect TIME_TO SEC(' 00:39:38");
-> 2378

Miscellaneous functions

DATABASE( )
Returns the current database name.

nysqgl > sel ect DATABASE() ;
-> 'test'

If thereis no current database, DATABASE() returns the empty string.
USER()
SYSTEM _USER()
SESSI ON_USER()

Returns the current MySQL user name.

nysql > sel ect USER();
-> 'davi da@ ocal host"

In MySQL 3.22.11 or later, this includes the client hostname as well as the username. Y ou can
extract just the username part like this:

nysqgl > select left(USER(),instr(USER(),"@)-1);
-> 'davi da'

PASSWORD( st 1)



Calculates a password string from the plaintext password st r . Thisisthe function that is used for
encrypting MySQL passwords for storage in the Passwor d column of the user grant table.

nysqgl > sel ect PASSWORD( ' badpwd' ) ;
-> ' 7f 84554057dd964b’

PASSWORD() encryption is non-reversible. PASSWORD() does not perform password encryption in
the same way that Unix passwords are encrypted. Y ou should not assume that if your Unix
password and your MySQL password are the same, PASSWORD() will result in the same encrypted
value asis stored in the Unix password file. See ENCRYPT() .

ENCRYPT(str[,salt])
Encrypt st r using the Unix crypt () system call. Thesal t argument should be a string with 2
characters.

nysqgl > sel ect ENCRYPT("hel |l 0");
-> " WXUFAJXVARRCC'

If crypt () isnot available on your system, ENCRYPT() always returns NULL. ENCRYPT() ignores
all but thefirst 8 characters of st r, at least on some systems. Thiswill be determined by the
behavior of the underlying crypt () system call.

ENCODE( st r, pass_str)
Encrypt st r using pass_st r asthe password. To decrypt the result, use DECODE( ) . The resultsisa
binary string. If you want to save it in a column, use a BLOB column type.

DECODE( crypt _str, pass_str)
Descrypts the encrypted string cr ypt _str using pass_st r asthe password. crypt _st r should be
astring returned from ENCODE( ) .

LAST | NSERT | D([ expr])
Returns the last automatically-generated value that was inserted into an AUTO | NCREMENT column.
See section 19.4.28 nysql _insert i d().

nysqgl > sel ect LAST_I NSERT | IX);
-> 195

Thelast ID that was generated is maintained in the server on a per-connection basis. It will not be
changed by another client. It will not even be changed if you update another AUTO | NCREVENT
column with anon-magic value (that is, avalue that isnot NULL and not 0). If expr isgiven asan
argument to LAST_| NSERT_I D() in an UPDATE clause, then the value of the argument is returned as
aLAST_I NSERT_I D() value. This can be used to ssimulate sequences: First create the table:

nysqgl > create table sequence (id int not null);
nysqgl > insert into sequence val ues (0);

Then the table can be used to generate sequence numberslike this:
nysqgl > update sequence set i d=LAST_ | NSERT | D(id+1);

Y ou can generate sequences without calling LAST_| NSERT_I () , but the utility of using the

function thisway isthat the ID value is maintained in the server as the last

automatically-generated value. Y ou can retrieve the new 1D as you would read any normal

AUTO | NCREMENT valuein MySQL . For example, LAST | NSERT_I D() (without an argument) will

return the new ID. The C API function nysqgl _i nsert _i d() can aso be used to get the value.
FORVAT( X, D)

Formats the number X to aformat like" #, ###, ###. ##' with D decimals. If Dis0, the result will



have no decimal point or fractiona part.

nysqgl > sel ect FORVAT(12332.1234, 2);
->'12,332. 12"

nysqgl > sel ect FORVAT(12332.1,4);
-> '12,332.1000

nysqgl > sel ect FORVAT(12332.2,0);
->"'12,332

VERSI O\()
Returns a string indicating the MySQL server version.

nysqgl > sel ect VERSI ON();
-> '3.22.19b-10og'

GET_LOCK(str,tineout)
Triesto obtain alock with aname given by the string st r, with atimeout of t i neout seconds.
Returns 1 if the lock was obtained successfully, 0 if the attempt timed out, or NULL if an error
occurred (such as running out of memory or the thread was killed with nysqgl admi n ki I 1). A lock
is released when you execute RELEASE LOCK() , execute anew GET_LOCK() or the thread
terminates. This function can be used to implement application locks or to simulate record locks.

nysqgl > sel ect GET_LOCK("I ockl", 10);

nysql > s-el>eit GET_LOCK("I ock2", 10);

nysql > s-el>eit RELEASE_LOCK( "I ock2");

nysql > séreit RELEASE_LOCK("I ock1");
-> NULL

Note that the second RELEASE _LOCK() call returns NULL becausethelock "1 ock1" was
automatically released by the second GET_Lock() call.

RELEASE_LOCK(str)
Releases the lock named by the string st r that was obtained with GET_LocK() . Returns 1 if the
lock was released, o0 if the lock wasn't locked by this thread (in which case the lock is not released)
and NULL if the named lock didn't exist. The lock will not exist if it was never obtained by acall to
GET_LOCK() orif it already has been released.

BENCHMARK( count , expr)
The BENCHVARK( ) function executes the expression expr repeatedly count times. It may be used
to time how fast MySQL processes the expression. The result value is always 0. The intended use
isinthenysql client, which reports query execution times.

nysqgl > sel ect BENCHMARK( 1000000, encode( " hel | 0", "goodbye"));

o m m e e e e e e e e e e e e e e e e e e e e aeaa oo +
| BENCHVARK( 1000000, encode("hel | 0", "goodbye")) |
o m e e e e e e e e e e e e e e e e e e ee e aeaao o +
| 0|
o m m e e e e e e e e e e e e e e ee e aeaa oo +

1 rowin set (4.74 sec)

The time reported is elapsed time on the client end, not CPU time on the server end. It may be advisable
to execute BENCHVARK() several times, and interpret the result with regard to how heavily loaded the
server machineis.



Functionsfor use with GROUP BY clauses

If you use agroup function in a statement containing no GROUP BY clause, it is equivalent to grouping on
al rows.

COUNT( expr)
Returns a count of the number of non-NULL rows retrieved by a SELECT statement.

nysqgl > sel ect student. student nane, COUNT(*)
from student, cour se
wher e student. student i d=course. student _id
GROUP BY student nane;

COUNT(*) isoptimized to return very quickly if the SELECT retrieves from one table, no other
columns are retrieved and there is no WHERE clause. For example:

nysqgl > sel ect COUNT(*) from student;

AVQE expr)
Returns the average value of expr .

nysqgl > sel ect student nanme, AVEtest _score)
from st udent
GROUP BY student nane;

M N( expr)

MAX( expr)
Returns the minimum or maximum value of expr . M N() and MAX() may take a string argument;
in such cases they return the minimum or maximum string value.

nysqgl > sel ect student_name, M N(test_score), MAX(test_score)
from st udent
GROUP BY student nane;

SUM expr)
Returns the sum of expr .

STD( expr)

STDDEV( expr)
Returns the standard deviation of expr . Thisisan extension to ANSI SQL. The STDDEV() form of
this function is provided for Oracle compatability.

Bl T_OR(expr)
Returns the bitwise OR of all bitsin expr . The calculation is performed with 64-bit (Bl G NT
precision.

Bl T_AND( expr)
Returns the bitwise AND of all bitsin expr . The calculation is performed with 64-bit (Bl G NT
precision.

MySQL has extended the use of GROUP BY. Y ou can use columns or calculations in the SELECT
expressions which don't appear in the GROUP BY part. This stands for any possible value for this group.
Y ou can use this to get better performance by avoiding sorting and grouping on unnecessary items. For
example, you don't need to group on cust oner . nane in the following query:



nysqgl > sel ect order. custid, custoner. name, max(paynents)
from order, cust omer
where order.custid = customer.custid
GROUP BY order.custid;

In ANSI SQL, you would have to add cust oner . nane to the GROUP BY clause. In MySQL, the nameis
redundant.

Don't use this feature if the columns you omit from the GROUP BY part aren't unique in the group!

In some cases, you can use M N() and MAX() to obtain a specific column value even if it isn't unique.
The following gives the value of col urm from the row containing the smallest value in thesort column:

substr (M N(concat (sort, space(6-1ength(sort)), colum), 7,1 ength(col um)))

Note that you can't yet use expressionsin GROUP BY or ORDER BY clauses. Y ou can work around this
limitation by using an alias for the expression:

nysqgl > select id,floor(value/100) as val fromtbl_nane
GROUP BY id,val ORDER BY val;

CREATE DATABASE syntax

CREATE DATABASE db_nane

CREATE DATABASE creates a database with the given name. Rules for allowable database names are given
in section Database, table, index, column and alias names. An error occurs if the database already exists.

Databasesin MySQL are implemented as directories containing files that correspond to tablesin the
database. Since there are no tables in a database when it isinitially created, the CREATE DATABASE
statement only creates a directory under the MySQL data directory.

Y ou can aso create databases with mysql adni n. See section 12.1 Overview of the different MySQL
programs.

DROP DATABASE syntax

DROP DATABASE [I F EXI STS] db_nane

DROP DATABASE drops all tables in the database and del etes the database. Be VERY car eful with this
command!

DROP DATABASE returns the number of files that were removed from the database directory. Normally,
thisisthree times the number of tables, since each table correspondstoa”.1sD file,a*.1sM fileand
a .frnm file.

InMySQL 3.22 or later, you can use the keywords | F EXI STS to prevent an error from occurring if the
database doesn't exist.

Y ou can a'so drop databases with mysql adni n. See section 12.1 Overview of the different MySQL
programs.



CREATE TABLE Syntax

CREATE TABLE [IF NOT EXI STS] tbl_nane (create _definition,...) [table_options] [selec

create_definition:

col _name type [NOT NULL | NULL] [DEFAULT default_val ue] [AUTO_| NCREMENT]
[ PRIMARY KEY] [reference_definition]

or PRI MARY KEY (i ndex_col _nane,...)

or KEY [index_nane] KEY(index_col nane,...)

or I NDEX [index_nane] (index_col _nane,...)

or UNI QUE [ I NDEX] [index_name] (index_col _nane,...)

or [ CONSTRAI NT synbol] FOREI GN KEY i ndex_nanme (index_col nane,...)
[reference_definition]

or CHECK (expr)

t ype:

TINYINT[ (1 engt h)] [ UNSI GNED] [ ZERCFI LL]
or SMALLI NT[ (1 engt h)] [UNSI GNED] [ ZEROFI LL]
or MEDI UM NT[ (1 engt h)] [ UNSI GNED] [ ZEROFI LL]
or I NT[ (I ength)] [UNSI GNED] [ ZEROFILL]
or I NTEGER[ (| engt h)] [ UNSI GNED] [ ZERCFI LL]

or BI G NT[ (I ength)] [UNSI GNED] [ ZEROFI LL]

or REAL[ (1 engt h, deci mal s)] [ UNSI GNED] [ ZEROFI LL]
or DOUBLE[ (I engt h, deci mal s)] [ UNSI GNED] [ ZEROFI LL]
or FLOAT[ (I engt h, deci mal s)] [ UNSI GNED] [ ZEROFI LL]
or DECI MAL( | engt h, deci mal s) [ UNSI GNED] [ ZEROFI LL]
or NUMERI C( | engt h, deci mal s) [ UNSI GNED] [ ZEROFI LL]
or CHAR(| engt h) [ Bl NARY]

or VARCHAR( | engt h) [ Bl NARY]

or DATE

or TI VE

or TI MESTAMP

or DATETI ME

or TI NYBLOB

or BLOB

or MEDI UVBLOB

or LONGBLOB

or TI NYTEXT

or TEXT

or MEDI UMTEXT

or LONGTEXT

or ENUM val uel, val ue2, val ue3, ...)

or SET(val uel, val ue2, val ues, .. .)

i ndex_col _narme:
col _name [(length)]

reference_definition:
REFERENCES t bl _name [ (index_col _nane,...)]
[ MATCH FULL | MATCH PARTI AL]
[ ON DELETE reference_option]
[ ON UPDATE ref erence_opti on]

ref erence_option:
RESTRI CT | CASCADE | SET NULL | NO ACTION | SET DEFAULT

tabl e_opti ons:
type = [I SAM | MYI SAM | HEAP]

or max_rows = #
or mnrows = #
or avg row length = #

or comment = "string"



or auto_increment = #

sel ect _statenent:
[ | TGNORE | REPLACE] SELECT ... (Sone |egal select statenent)

CREATE TABLE creates atable with the given name in the current database. Rules for allowable table
names are given in section Database, table, index, column and alias names. An error occursif thereisno
current database or if the table already exists.

In MySQL 3.22 or later, the table name can be specified as db_nane. t bl _name. This works whether or
not there is a current database.

InMySQL 3.23 or later, you can use the keywords | F NOT EXI STS so that an error does not occur if the
table already exits. Note that there is no verification that the table structures are identical.

Each tablet bl _nane is represented by three filesin the database directory:

File Purpose
tbl _nane. frm Table definition (form) file
‘t bl _name. | SD \Datafile
\t bl _name. | SM \Indexfile

For more information on the properties of the various column types, see section Column types.

e |f neither NULL nor NOT NULL is specified, the column istreated as though NULL had been
specified.

e BLOB and TEXT columns are always NULL columns, even if you specify NOT NULL in the column
specification.

e Aninteger column may have the additional attribute AUTO | NCREMENT. When you insert a value of
NULL (recommended) or 0 into an AUTO | NCREMENT column, the column is set to val ue+1, where
val ue isthelargest value for the column currently in the table. AUTO | NCREMENT sequences begin
with 1. See section 19.4.28 nysql _i nsert _i d() . If you delete the row containing the maximum
value for an AUTO_| NCREMVENT column, the value will be reused. If you delete all rowsin the table,
the sequence starts over. Note: There can be only one AUTO | NCREMENT column per table, and it
must be indexed. To make MySQL compatible with some ODBC applications, you can find the
last inserted row with the following query:

SELECT * FROM tbl _nane WHERE auto_col IS NULL

e NULL values are handled differently for TI MESTAMP columns than for other column types. You
cannot store aliteral NULL in aTI MESTAMVP column; setting the column to NULL setsit to the current
date and time. Because TI MESTAMP columns behave this way, the NULL and NOT NULL attributes do
not apply in the normal way and are ignored if you specify them. On the other hand, to make it
easier for MySQL clientsto use TI MESTAMP columns, the server reports that such columns may be
assigned NULL values (which istrue), even though TI MESTAMP never actually will contain a NULL
value. Y ou can see this when you use DESCRI BE t bl _narre to get a description of your table. Note
that setting a TI MESTAMP column to 0 is not the same as setting it to NULL, because 0 isavalid
TI MESTAWP value.

e |f no DEFAULT valueis specified for a column, MySQL automatically assigns one. If the column




may take NULL as avalue, the default valueisNULL. If the column is declared as NOT NULL, the
default value depends on the column type:

o For numeric types other than those declared with the AUTO | NCREMENT attribute, the default
iS0. For an AUTO | NCREMENT column, the default value is the next value in the sequence.

o For date and time types other than TI MESTAMP, the default is the appropriate "zero" value for
the type. For the first TI MESTAWP column in atable, the default value is the current date and
time. See section Date and time types.

o For string types other than ENUM the default is the empty string. For ENUM the default is the
first enumeration value.

KEY isasynonym for | NDEX.

In MySQL, aUNI QUE key can have only distinct values. An error occursiif you try to add a new
row with akey that matches an existing row.

INnMySQL aPRI MARY KEY isthe same thing as a unique KEY that is named PRI MARY A table can
have only one PRI MARY KEY. If you don't have aPRI MARY KEY and some applications ask for the
PRI MARY KEY inyour tables, MySQL will return the first UNI QUE key asthe PRI MARY KEY.

A PRI MARY KEY can be a multiple-column index. However, you cannot create a multiple-column
index using the PRI MARY KEY key attibute in a column specification. Doing so will mark only that
single column as primary. Y ou must use the PRI MARY KEY(i ndex_col _nane, ...) Syntax.

If you don't assign a name to an index, the index will be assigned the same name as the first

i ndex_col _name, with an optional suffix (_2, _3,...) tomakeit unique. You can see index
names for atable using SHOW | NDEX FROM t bl _nane. See section SHowsyntax (Get information
about tables, columns,...).

Columns that are indexed cannot have NULL values. Y ou must declare such columns NOT NULL or
an error results.

BLOB and TEXT columns cannot be indexed.

With col _name( | engt h) syntax, you can specify an index which uses only a part of a CHAR or
VARCHAR column. This can make the index file much smaller. See section Column indexes.
When you use ORDER BY or GROUP BY with a TEXT or BLOB column, only the first

max_sort _| engt h bytes are used. See section The BLOB and TEXT types.

The FOREI GN KEY, CHECK and REFERENCES clauses don't actually do anything. The syntax for them
is provided only for compatibility, to make it easier to port code from other SQL servers and to
run applications that create tables with references. See section 5.3 Functionality missing from
MySQL.

Each NULL column takes one bit extra, rounded up to the nearest byte.

The maximum record length in bytes can be calculated as follows:

row length =

(nunmber of NULL colums + 7)/8

1

+ (sum of col um [ engt hs)

+

+ (nunber of variabl e-1ength col ums)

Thet abl e_opt i ons and SELECT optionsis only implemented in MySQL 3.23 and above.. The
different table types are:

1SAM The original table handler
MY ISAM "The new binary portable table handler
HEAP The datafor thistable is only stored in memory

See section 10.17 MySQL table types. The different table options are used to optimize the
behavior of the table. In most cases, you don't have to specify these:



max_rows |Max number of rows you plan to store in the tabl

. Minimum number of rows you plan to storein tt
min_rows
- table.
avg_row_length gglzpprom mation of the average row length for

comment $tab A 60 character comment for your
table

The next auto_increment value you want to set fi
your table.

When you use a Mvl samtable, MySQL uses the product of max_rows * avg_row | engt h to
decide how big the resulting table will be. If you don't specify any of the above options, the
maximum size for atable will be 4G (or 2G if your operating systems only supports 2G tables).
If you specify a SELECT after the CREATE STATEMENT, MySQL will create new fields for all
elementsin the SELECT. For example:

auto_increment

nysqgl > CREATE TABLE test (a int not null auto_increnment, primary key (a), key(b
TYPE=HEAP SELECT b,c fromtest2;

Thiswill create a HEAP table with 3 columns. Note that the table will automatically be deleted if
any errors occur while copying datainto the table.

Silent column specification changes

In some cases, MySQL silently changes a column specification from that given in a CREATE TABLE
statement. (This may also occur with ALTER TABLE.)

VARCHAR columns with alength less than four are changed to CHAR.

If any column in atable has a variable length, the entire row is variable-length as aresuilt.
Therefore, if atable contains any variable-length columns (VARCHAR, TEXT or BLOB), all CHAR
columns longer than three characters are changed to VARCHAR columnss. This doesn't affect how
you use the columnsin any way; in MySQL, VARCHAR is just a different way to store characters.
MySQL performs this conversion because it saves space and makes table operations faster. See
section 10.16 What are the different row formats? Or, when should VARCHAR/ CHAR be used?.

TI MESTAWP display sizes must be even and in the range from 2 to 14. If you specify adisplay size
of O or greater than 14, the size is coerced to 14. Odd-valued sizes in the range from 1 to 13 are
coerced to the next higher even number.

Y ou cannot store aliteral NULL in aTlI MESTAMP column; setting it to NULL setsit to the current date
and time. Because TI MESTAWP columns behave this way, the NULL and NOT NULL attributes do not
apply in the normal way and are ignored if you specify them. DESCRI BE t bl _nane always reports
that a TI MESTAMP column may be assigned NULL values.

BLOB and TEXT columns are always NULL columns, even if you specify NOT NULL in the column
specification.

MySQL maps certain column types used by other SQL database vendorsto MySQL types. See
section Using column types from other database engines.

If you want to see whether or not MySQL used a column type other than the one you specified, issue a
DESCRI BE t bl _nane statement after creating or altering your table.



Certain other column type changes may occur if you compress atable using pack_i sam See section
10.16 What are the different row formats? Or, when should VARCHAR/ CHAR be used?.

ALTER TABLE syntax

ALTER [ GNORE] TABLE tbl _name alter_spec [, alter_spec ...]

alter_specification:
ADD [ COLUMN] create_definition [FIRST | AFTER col umm_nane ]
or ADD | NDEX [index_nane] (index_col_nane,...)
or ADD PRI MARY KEY (i ndex_col _nane,...)
or ADD UNI QUE [index_nane] (index_col _nane,...)
or ALTER [ COLUMN] col _nane {SET DEFAULT literal | DROP DEFAULT}
or CHANGE [ COLUWN] ol d_col _name create_definition
or MODI FY [ COLUWMN] create_definition
or DROP [ COLUWN] col _nane
or DROP PRI MARY KEY
or DROP | NDEX key_ nane
or RENAME [ AS] new_t bl _nane
or tabl e_option

ALTER TABLE allows you to change the structure of an existing table. For example, you can add or delete
columns, create or destroy indexes, change the type of existing columns, or rename columns or the table
itself. Y ou can also change the comment for the table and type of the table. See section CREATE TABLE
syntax.

If you use ALTER TABLE to change a column specification but DESCRI BE t bl _nane indicates that your
column was not changed, it is possible that MySQL ignored your modification for one of the reasons
described in section Silent column specification changes. For example, if you try to change a VARCHAR
column to CHAR, MySQL will still use VARCHAR if the table contains other variable-length columns.

ALTER TABLE works by making atemporary copy of the original table. The alteration is performed on
the copy, then the original tableis deleted and the new one is renamed. Thisis done in such away that
all updates are automatically redirected to the new table without any failed updates. While ALTER TABLE
is executing, the original table is readable by other clients. Updates and writes to the table are stalled
until the new tableis ready.

e TOUuseALTER TABLE, you need select, insert, delete, update, create and drop privileges on the
table.

* | GNORE isaMySQL extension to ANSI SQL92. It controls how ALTER TABLE worksif there are
duplicates on unique keys in the new table. If | GNORE isn't specified, the copy is aborted and rolled
back. If | GNORE is specified, then for rows with duplicates on a unique key, only the first row is
used; the others are deleted.

¢ You can issue multiple ADD, ALTER, DROP and CHANGE clausesin asingle ALTER TABLE statement.

ThisisaMySQL extension to ANSI SQL92, which allows only one of each clause per ALTER

TABLE statement.

CHANGE col _name, DROP col _name and DROP | NDEX are MySQL extensionsto ANSI SQL92.

MODI FY is an Oracle extension to ALTER TABLE.

The optional word COLUWN is a pure hoise word and can be omitted.

If you use ALTER TABLE tbl _name RENAME AS new_nane Without any other options, MySQL

simply renames the files that correspond to the tablet bl _nane. There isno need to create the

temporary table.



® create_definition clauses usethe same syntax for ADD and CHANGE as for CREATE TABLE. Note
that this syntax includes the column name, not just the column type. See section CREATE TABLE
syntax.

e You can rename acolumn using a CHANGE ol d_col _name create_definition clause. To do so,
specify the old and new column names and the type that the column currently has. For example, to
rename an | NTEGER column from a to b, you can do this:

nysql > ALTER TABLE t1 CHANCE a b | NTEGER;

If you want to change a column's type but not the name, CHANGE syntax still requires two column
names even if they are the same. For example:

nysql > ALTER TABLE t1 CHANGE b b BI G NT NOT NULL;

However, as of MySQL 3.22.16a, you can aso use MODI FY to change a column'’s type without
renaming it:

nysqgl > ALTER TABLE t1 MODIFY b BI G NT NOT NULL;

¢ |f you use CHANGE or MODI FY to shorten a column for which an index exists on part of the column
(for instance, if you have an index on the first 10 characters of a VARCHAR column), you cannot
make the column shorter than the number of characters that are indexed.

¢ \When you change a column type using CHANGE or MoDI FY, MySQL tries to convert datato the
new type as well as possible.

e InMySQL 3.22 or later, you can use FI RST or ADD ... AFTER col _nane to add acolumn at a
specific position within a table row. The default is to add the column last.

* ALTER COLUWN specifies anew default value for a column or removes the old default value. If the
old default is removed and the column can be NULL, the new default isNULL. If the column cannot
be NULL, MySQL assigns adefault value. Default value assignment is described in section CREATE
TABLE syntax.

* DROP | NDEX removes anindex. ThisisaMySQL extension to ANSI SQL92.

¢ |f columns are dropped from atable, the columns are also removed from any index of which they
areapart. If all columns that make up an index are dropped, the index is dropped as well.

e DROP PRI MARY KEY dropsthe primary index. If no such index exists, it drops the first UNI QUE
index in the table. (MySQL marks the first UNI QUE key asthe PRI MARY KEY if no PRI MARY KEY
was specified explicitly.)

e With the C API function nysql _i nf o() , you can find out how many records were copied, and
(when I GNORE is used) how many records were del eted due to duplication of unique key values.

e TheFOREI GN KEY, CHECK and REFERENCES clauses don't actually do anything. The syntax for them
is provided only for compatibility, to make it easier to port code from other SQL servers and to
run applications that create tables with references. See section 5.3 Functionality missing from

MySQL.

Hereis an example that shows some of the uses of ALTER TABLE. We begin with atablet 1 that is
created as shown below:

mysql > CREATE TABLE t1 (a | NTEGER, b CHAR(10));
Torenamethetablefromt 1 tot 2:

nysql > ALTER TABLE t1 RENAME t 2;



To change column a from | NTEGER to TI NYI NT NOT NULL (leaving the name the same), and to change
column b from CHAR( 10) to CHAR(20) aswell asrenamingitfromb toc:

nmysql > ALTER TABLE t2 MODIFY a TINYINT NOT NULL, CHANGE b ¢ CHAR(20);
To add anew TI MESTAMP column named d:

nysql > ALTER TABLE t2 ADD d TI MESTAWP;

To add an index on column d, and make column a the primary key:

mysql > ALTER TABLE t2 ADD | NDEX (d), ADD PRI MARY KEY (a);

To remove column c:

nysql > ALTER TABLE t2 DROP COLUW c;

To add anew AUTO_| NCREMENT integer column named c:

nysql > ALTER TABLE t2 ADD ¢ | NT UNSI GNED NOT NULL AUTO | NCREMENT,
ADD | NDEX (c);

Note that we indexed ¢, because AUTO | NCREMENT columns must be indexed, and also that we declare ¢
asNOT NULL, because indexed columns cannot be NULL.

OPTI M ZE TABLE syntax

OPTI M ZE TABLE t bl _nane

OPTI MZE TABLE should be used if you have deleted alarge part of atable or if you have made many
changes to atable with variable-length rows (tables that have VARCHAR, BLOB or TEXT columns). Deleted
records are maintained in alinked list and subsequent | NSERT operations reuse old record positions. Y ou
can use OPTI M ZE TABLE to reclaim the unused space.

OPTI M ZE TABLE works by making atemporary copy of the original table. The old table is copied to the
new table (without the unused rows), then the original table is deleted and the new one is renamed. This
isdonein such away that all updates are automatically redirected to the new table without any failed
updates. While OPTI M ZE TABLE is executing, the original table is readable by other clients. Updates and
writes to the table are stalled until the new table is ready.

DROP TABLE Syntax

DROP TABLE [IF EXISTS] tbl _name [, tbl_nane,...]

DROP TABLE removes one or more tables. All table data and the table definition are removed, so be
car eful with this command!

In MySQL 3.22 or later, you can use the keywords | F EXI STS to prevent an error from occurring for
tables that don't exist.

DELETE Syntax



DELETE [ LOW PRI ORI TY] FROM t bl _nane
[ WHERE where _definition] [LIMT rows]

DELETE deletes rows fromt bl _nane that satisfy the condition given by wher e_def i ni ti on, and returns
the number of records deleted.

If you issue a DELETE with no WHERE clause, all rows are deleted. MySQL does this by recreating the
table as an empty table, which is much faster than deleting each row. In this case, DELETE returns zero as
the number of affected records. (MySQL can't return the number of rows that were actually deleted,
since the recreate is done without opening the data files. Aslong as the table definition file

“thl _name. frni isvalid, the table can be recreated this way, even if the data or index files have become
corrupted.).

If you really want to know how many records are deleted when you are deleting all rows, and are willing
to suffer a speed penalty, you can use a DELETE statement of this form:

nysql > DELETE FROM t bl _name WHERE 1>0;

Note that thisis MUCH dlower than DELETE FROM t bl _name with no WHERE clause, because it deletes
rows one at atime.

If you specify the keyword LOW PRI ORI TY, execution of the DELETE is delayed until no other clients are
reading from the table.

Deleted records are maintained in alinked list and subsequent | NSERT operations reuse old record
positions. To reclaim unused space and reduce file sizes, use the OPTI M ZE TABLE statement or the
i samchk utility to reorganize tables. OPTI M ZE TABLE iseasier, but i sanchk isfaster. See section
OPTI M ZE TABLE syntax, and section 13.4.3 Table optimization.

The MySQL -specificLI M T rows option to DELETE tells the server the maximum number of rows to be
deleted before control is returned to the client. This can be used to ensure that a specific DELETE
command doesn't take too much time. Y ou can simply repeat the DELETE command until the number of
affected rowsislessthan the LI M T value.

SELECT syntax

SELECT [ STRAIGHT_JO N] [ SQ._SVALL_RESULT] [DI STINCT | ALL]

sel ect _expression,...

[ NTO QUTFI LE 'fil e_name' export_options]

[ FROM t abl e_ref erences
[ WHERE where_definition]
[ GROUP BY col _nane,...]
[ HAVI NG wher e_definition]
[ ORDER BY {unsigned_integer | col_nane} [ASC | DESC ,...]
[LIMT [offset,] rows]
[ PROCEDURE procedure_nane] ]

SELECT is used to retrieve rows selected from one or more tables. sel ect _expr essi on indicates the
columns you want to retrieve. SELECT may a so be used to retrieve rows computed without reference to
any table. For example:

nysqgl > SELECT 1 + 1;



-> 2

All keywords used must be given in exactly the order shown above. For example, a HAVI NG clause must
come after any GROUP BY clause and before any ORDER BY clause.

e A SELECT expression may be given an aliasusing AS. The aliasis used as the expression's column
name and can be used with ORDER BY or HAVI NG clauses. For example:

nysqgl > sel ect concat(last_nane,', ',first_nane) AS full _nane
from mytabl e ORDER BY ful |l _nane;

e TheFROM t abl e_r ef er ences clause indicates the tables from which to retrieve rows. If you
name more than one table, you are performing ajoin. For information on join syntax, see section
JO N syntax.

e Youcanrefer toacolumnascol _nane, tbl _nane. col _nane Or db_nane. t bl _nane. col _nane.
Y ou need not specify at bl _nane or db_nane. t bl _nane prefix for acolumn referencein a
SELECT statement unless the reference would be ambiguous. See section Database, table, index,
column and alias names, for examples of ambiguity that require the more explicit column
reference forms.

¢ A tablereference may beaiased usingt bl _name [AS] alias_nane.

nysqgl > select tl.nane, t2.salary fromenployee AStl, info AS t2
where t1.name = t2. nane;

nysqgl > select tl.nanme, t2.salary fromenployee t1, info t2
where t1.name = t2. nane;

e Columns selected for output may be referred to in ORDER BY and GROUP BY clauses using column
names, column aliases or column positions. Column positions begin with 1.

nysqgl > sel ect college, region, seed fromtournanment
ORDER BY region, seed;

nysqgl > sel ect college, region AS r, seed AS s from tournanent
ORDER BY r, s;

nysqgl > sel ect college, region, seed fromtournanment
ORDER BY 2, 3;

To sort in reverse order, add the DESC (descending) keyword to the name of the column in the
ORDER BY clause that you are sorting by. The default is ascending order; this may be specified
explicitly using the AsC keyword.

e The HAVI NG clause can refer to any column or alias named in the sel ect _expressi on. Itis
applied last, just before items are sent to the client, with no optimization. Don't use HAVI NG for
items that should be in the WHERE clause. For example, do not write this:

nysgl > sel ect col _name fromtbl_nane HAVI NG col _nane > O;
Write this instead:

nysgl > sel ect col _nanme fromtbl _nanme WHERE col _nane > O;
InMySQL 3.22.5 or later, you can also write queries like this:

nysqgl > sel ect user, max(sal ary) fromusers
group by user HAVI NG max(sal ary) >10;

In older MySQL versions, you can write this instead:



nysqgl > sel ect user, max(sal ary) AS sum from users
group by user HAVI NG sunk10;

e STRAI GHT_JO N forces the optimizer to join the tables in the order in which they are listed in the
FROMclause. Y ou can use thisto speed up aquery if the optimizer joins the tables in non-optimal
order. See section EXPLAI N syntax (Get information about a SELECT).

e SQL_SMALL_RESULT can be used with GROUP BY or DI STI NCT to tell the optimizer that the result
set will be small. In this case, MySQL will use fast temporary tables to store the resulting table
instead of using sorting. SQL_SMALL_RESULT isaMySQL extension to ANSI SQL92.

e TheLl M T clause can be used to constrain the number of rows returned by the SELECT statement.
LI M T takes one or two numeric arguments. If two arguments are given, the first specifiesthe
offset of the first row to return, the second specifies the maximum number of rows to return. The
offset of theinitial row is0 (not 1).

nysqgl > select * fromtable LIMT 5,10; # Retrieve rows 6-15
If one argument is given, it indicates the maximum number of rowsto return.
nysqgl > select * fromtable LIMT 5; # Retrieve first 5 rows

In other words, LIM T nisequivalenttoLIM T 0, n.

e TheSELECT ... INTO OUTFILE 'file_name' form of SELECT writesthe selected rowsto afile.
Thefileis created on the server host, and cannot already exist (among other things, this prevents
database tables and files such as " / et ¢/ passwd' from being destroyed). Y ou must have the file
privilege on the server host to use thisform of SELECT. SELECT ... | NTO OUTFI LE isthe
complement of LOAD DATA | NFI LE; the syntax for the export _opt i ons part of the statement
consists of the same FI ELDS and LI NES clauses that are used with the LOAD DATA | NFI LE
statement. See section LOAD DATA | NFI LE syntax. In the resulting text file, only the following
characters are escaped by the ESCAPED BY character:

o The ESCAPED BY character

o Thefirst character in FI ELDS TERM NATED BY

o Thefirst character in LI NES TERM NATED BY
Additionally Asci I 0 isconverted to ESCAPED BY followed by O (ASci | 48). The reason for the
aboveisthat one MUST escape any FI ELDS TERM NATED BY, ESCAPED BY Or LI NES TERM NATED
BY characters to be able to reliable be able to read the file back. ASCI 1 0 is escaped to make it
easier to view with some pages. As the above file doesn't have to conform to any SQL syntax
nothing else needs to be escaped. Asthe resulting file doesn't have to conform to the SQL syntax
nothing else needs to be escaped.

JA Nsyntax

MySQL supports the following JO N syntaxes for use in SELECT statements:

tabl e_reference, table reference

table reference [CROSS] JO N tabl e reference

tabl e_reference STRAIGHT _JO N tabl e_reference

tabl e _reference LEFT [OQUTER] JO N table_reference ON conditional _expr

tabl e _reference LEFT [QUTER] JO N table_reference USING (columm_Iist)

tabl e_reference NATURAL LEFT [ QUTER] JO N tabl e reference

{ oj table reference LEFT OUTER JO N tabl e reference ON conditional expr }



Thelast LEFT OQUTER JO N syntax shown above exists only for compatibility with ODBC.

e A tablereference may be aiased usingt bl _nane AS al i as_name Ofrt bl _nane al i as_nane.

nysqgl > select tl.nane, t2.salary fromenployee AStl, info AS t2
where t1.name = t2. nane;

e JONand, (comma) are semantically equivalent. Both do afull join between the tables used.
Normally, you specify how the tables should be linked in the WHERE condition.

e The oN conditional is any conditional of the form that may be used in a WHERE clause.

e |f thereis no matching record for theright tablein aLEFT JO N, arow with all columns set to
NULL is used for the right table. Y ou can use this fact to find records in atable that have no
counterpart in another table:

nysqgl > select tablel.* fromtablel
LEFT JO N table2 ON tablel.id=table2.id
where table2.id is NULL;

Thisexamplefindsal rowsint abl e1 withani d valuethat isnot present int abl e2 (i.e., all rows
int abl el with no corresponding row int abl e2). Thisassumesthat t abl e2. i d isdeclared NOT
NULL, of course.

e TheUsI NGcol um_li st clause namesalist of columns that must exist in both tables. A UsI NG
clause such as:

A LEFT JON B USING (CL,C2,C3,...)
is defined to be semantically identical to an ON expression like this:
A Cl=B.Cl AND A C2=B.C2 AND A C3=B.C3, ...

e TheNATURAL LEFT JO Nof two tablesis defined to be semantically equivalent toaLEFT JO N
with a Usl NG clause that names all columns that exist in both tables.

e STRAI GHT_JO Nisidentical to JO N, except that the |eft table is always read before the right table.
This can be used for those (few) cases where the join optimizer puts the tables in the wrong order.

Some examples:

fromtabl el, tabl e2 where tablel.id=table2.id;

fromtablel LEFT JO N table2 ON tablel.id=table2.id;

nysql > sel ect fromtablel LEFT JO N table2 USING (id);

nysql > sel ect fromtablel LEFT JO N table2 ON tablel.id=table2.id
LEFT JO N tabl e3 ON tabl e2.id=tabl e3.id;

nysql > sel ect
nysql > sel ect

* %k ok ok

See section 10.6 How MySQL optimizes LEFT JO N.

| NSERT syntax

| NSERT [ LOW PRI ORI TY | DELAYED] [ | GNORE]
[INTQ tbl _nane [(col _nane,...
VALUES (expression,...), (... ..

or |INSERT [LOW PRI ORITY | DELAYED] [ | GNORE]
[INTQ tbl _nane [(col _name,...)]
SELECT ...

or |INSERT [LOW PRI ORITY | DELAYED] [ | GNORE]
[INTQ tbl_nane



SET col _name=expressi on, col _nanme=expressi on

| NSERT inserts new rows into an existing table. Thel NSERT ... VALUES form of the statement inserts
rows based on explicitly-specified values. The | NSERT ... SELECT form inserts rows selected from
another table or tables. The | NSERT ... VALUES form with multiple value listsis supported in MySQL
3.22.5or later. The col _name=expr essi on syntax is supported in MySQL 3.22.10 or later.

t bl _nane isthe table into which rows should be inserted. The column name list or the SET clause
indicates which columns the statement specifies values for.

e |f you specify no column list for | NSERT ... VALUESOr I NSERT ... SELECT, vauesfor al
columns must be provided in the VALUES() list or by the SELECT. If you don't know the order of
the columns in the table, use DESCRI BE t bl _narre to find out.

e Any column not explicitly given avalueis set to its default value. For example, if you specify a
column list that doesn't name all the columns in the table, unnamed columns are set to their default
values. Default value assignment is described in section CREATE TABLE syntax.

e Anexpressi on may refer to any column that was set earlier in avalue list. For example, you can

say this:

nysqgl > I NSERT | NTO tbl _name (col 1, col 2) VALUES( 15, col 1*2);
But not this:

nmysqgl > I NSERT | NTO tbl _name (col 1, col 2) VALUES(col 2*2, 15);

 If you specify the keyword LOW PRI ORI TY, execution of the | NSERT is delayed until no other
clients are reading from the table.

¢ |f you specify the keyword | GNORE in an | NSERT with many value rows, any rows which duplicate
an existing PRI MARY Or UNI QUE key in the table are ignored and are not inserted. If you do not
specify | GNORE, the insert is aborted if there is any row that duplicates an existing key value. You
can check with the mysql _i nf o() how many rows were inserted into the table.

e If MySQL was configured using the DONT_USE_DEFAULT_FI ELDS option, | NSERT statements
generate an error unless you explicitly specify valuesfor all columns that require a non-NULL
value. See section 4.7.3 Typical confi gur e options.

e Thefollowing conditions hold for al NSERT | NTO ... SELECT statement:

o The query cannot contain an ORDER BY clause.

o Thetarget table of the | NSERT statement cannot appear in the FROvViclause of the SELECT
part of the query, because it's forbidden in ANSI SQL to SELECT from the same table into
which you are | NSERTing. (The problem is that the SELECT possibly would find records that
were inserted earlier during the same run. When using sub-select clauses, the situation could
easily be very confusing!)

o AUTO_ | NCREMENT columns work as usual.

If youusel NSERT ... SELECT Or al NSERT ... VALUES statement with multiple value lists, you can
use the C API function nysqgl _i nf o() to get information about the query. The format of the information
string is shown below:

Records: 100 Duplicates: 0 Warnings: O

Dupl i cat es indicates the number of rows that couldn't be inserted because they would duplicate some
existing unique index value. War ni ngs indicates the number of attempts to insert column values that



were problematic in some way. Warnings can occur under any of the following conditions:

e Inserting NULL into a column that has been declared NOT NULL. The column is set to its default
value.

e Setting a numeric column to avalue that lies outside the column's range. The value is clipped to
the appropriate endpoint of the range.

e Setting anumeric columnto avaluesuch as' 10. 34 a' . Thetrailing garbage is stripped and the
remaining numeric part isinserted. If the value doesn't make sense as a number at all, the column
issettoo.

e |nserting astring into a CHAR, VARCHAR, TEXT or BLOB column that exceeds the column's maximum
length. The valueis truncated to the column's maximum length.

¢ Inserting avalue into adate or time column that isillegal for the column type. The column is set to
the appropriate "zero" value for the type.

The DELAYED option for the | NSERT statement isa MySQL -specific option that is very useful if you have
clients that can't wait for the | NSERT to complete. Thisis common when you use MySQL for logging
and you also periodically run SELECT statements that take a long time to complete. DELAYED was
introduced in MySQL 3.22.15. ItisaMySQL extension to ANSI SQL92.

Another major benefit of using | NSERT DELAYED is that inserts from many clients are bundled together
and written in one block. Thisis much faster than doing many separate inserts.

Note that currently the queued rows are only stored in memory until they are inserted into the table. This
meansthat if you kill mysql d thehardway (ki Il -9) orif mysql d dies unexpectedly, any queued rows
that weren't written to disk are lost!

The following happens when you use the DELAYED option to | NSERT or REPLACE. In this description, the
"thread" is the thread that received an | NSERT DELAYED command and "handler” is the thread that
handles all | NSERT DELAYED statements for a particular table.

e When athread executes a DELAYED statement for atable, a handler thread is created to handle al
DELAYED statements for the table, if no such handler already exists.

¢ Thethread checks whether or not the handler has acquired a DELAYED lock already; if not, it tells
the handler thread to do so. The DELAYED lock can be obtained even if other threads have a READ or
VRI TE lock on the table. However, the handler will wait for al ALTER TABLE locks or FLUSH
TABLES to ensure that the table structure is up to date.

¢ The thread executes the | NSERT statement but instead of writing the row to the table it puts a copy
of the final row into a queue that is managed by the handler thread. Any syntax errors are noticed
by the thread and reported the client program.

e Theclient can't report the number of duplicates or the AUTO | NCREMVENT value for the resulting
row; it can't obtain them from the server, because the | NSERT returns before the insert operation
has been completed. If you use the C API, thenysqgl _i nfo() function doesn't return anything
meaningful, for the same reason.

e The update log is updated by the handler thread when the row is inserted into the table. In case of
multiple-row inserts, the update log is updated when the first row is inserted.

o After every del ayed_i nsert _| i mt rowsarewritten, the handler checks whether or not any
SELECT statements are still pending. If so, it alows these to execute before continuing.

¢ When the handler has no more rowsin its queue, the table is unlocked. If no new | NSERT
DELAYED commands are received within del ayed_i nsert _ti meout seconds, the handler



terminates.

e |f morethan del ayed_queue_si ze rows are pending already in a specific handler queue, the
thread waits until there is room in the queue. Thisis useful to ensure that the nysql d server
doesn't use all memory for the delayed memory queue.

e The handler thread will show up in the MySQL process list with del ayed_i nsert inthe Command
column. It will be killed if you execute aFLUSH TABLES command or kill it with Ki LL
t hr ead_i d. However, it will first store all queued rows into the table before exiting. During this
time it will not accept any new | NSERT commands from another thread. If you execute an | NSERT
DELAYED command after this, a new handler thread will be created.

* Note that the above means that | NSERT DELAYED commands have higher priority than normal
I NSERT commands if thereisan | NSERT DELAYED handler already running! Other update
commands will have to wait until the | NSERT DELAY queue is empty, someone kills the handler
thread (with KI LL t hr ead_i d) Oor someone executes FLUSH TABLES.

¢ Thefollowing status variables provide information about | NSERT DELAYED commands:

\Del ayed_insert_threads \Number of handler threads
Del ayed_wri tes 'Number of rows written with | NSERT DELAYED
\Not _flushed_del ayed_rows \Number of rows waiting to be written

Y ou can view these variables by issuing a SHOW STATUS statement or by executing anysgl adni n
ext ended- st at us command.

REPLACE syntax

REPLACE [ LOW PRI ORI TY | DELAYED|
[INTQ tbl _nane [(col name,...)]
VALUES (expression,...)
or REPLACE [LOWPRIORITY | DELAYED]
[INTQ tbl_nane [(col _name,...)]
SELECT ...
or REPLACE [LOWPRICORITY | DELAYED]
[INTQ tbl_nane
SET col _name=expr essi on, col _name=expression,. ..

REPLACE works exactly like | NSERT, except that if an old record in the table has the same value as a new
record on a unique index, the old record is deleted before the new record isinserted. See section | NSERT
syntax.

LOAD DATA | NFI LE syntax

LOAD DATA [LOCAL] INFILE 'file_nane.txt' [REPLACE | | GNORE]
| NTO TABLE t bl _nane
[ FI ELDS
[ TERM NATED BY "\t']
[ OPTI ONALLY] ENCLOSED BY "]
[ ESCAPED BY "\\' 1]
[ LI NES TERM NATED BY '\n']
[ GNORE nunber LI NES]
[(col _name,...)]

The LOAD DATA | NFI LE statement reads rows from atext file into atable at a very high speed. If the
LOcAL keyword is specified, thefileisread from the client host. If LOCAL is not specified, the file must
be located on the server. (LOCAL isavailable in MySQL 3.22.6 or later.)



For security reasons, when reading text files located on the server, the files must either residein the
database directory or be readable by all. Also, to use LOAD DATA | NFI LE on server files, you must have
the file privilege on the server host. See section 6.6 How the privilege system works.

Using LocAL will be abit slower than letting the server access the files directly, since the contents of the
file must travel from the client host to the server host. On the other hand, you do not need the file
privilege to load local files.

Y ou can aso load data files by using the nysql i mpor t utility; it operates by sending aLOAD DATA

| NFI LE command to the server. The- -1 ocal option causesnysql i nport to read data files from the
client host. Y ou can specify the - - conpr ess option to get better performance over slow networksiif the
client and server support the compressed protocol.

When locating files on the server host, the server uses the following rules:

¢ |f an absolute pathname is given, the server uses the pathname asis.

¢ If arelative pathname with one or more leading componentsis given, the server searches for the
file relative to the server's data directory.

¢ |f afilename with no leading componentsiis given, the server looks for the file in the database
directory of the current database.

Note that these rules mean afilegivenas™ ./ nyfile. txt' isread from the server's data directory,
whereas afilegivenas nyfile. txt' isread from the database directory of the current database. Note
also that for statements such as those below, the file is read from the database directory for db1, not db2:

nysqgl > USE dbl;
nysql > LOAD DATA INFILE "./data.txt" | NTO TABLE db2. my_t abl e;

The REPLACE and | GNORE keywords control handling of input records that duplicate existing records on
unique key values. If you specify REPLACE, new rows replace existing rows that have the same unique
key value. If you specify | GNORE, input rows that duplicate an existing row on aunique key value are
skipped. If you don't specify either option, an error occurs when a duplicate key value is found, and the
rest of the text fileisignored.

If you load data from alocal file using the LocAL keyword, the server has no way to stop transmission of
the filein the middle of the operation, so the default bahavior isthe same asif | GNORE is specified.

LOAD DATA | NFI LE isthe complement of SELECT ... | NTO OUTFI LE. See section SELECT syntax. To
write data from a database to afile, use SELECT ... | NTO OUTFI LE. To read the file back into the
database, use LOAD DATA | NFI LE. The syntax of the FI ELDS and LI NES clauses is the same for both
commands. Both clauses are optional, but FI ELDS must precede LI NES if both are specified.

If you specify aFI ELDS clause, each of its subclauses (TERM NATED BY, [ OPTI ONALLY] ENCLOSED BY
and ESCAPED BY) is also optional, except that you must specify at least one of them.

If you don't specify aFI ELDS clause, the defaults are the same as if you had written this:
FI ELDS TERM NATED BY '\t' ENCLOSED BY " ESCAPED BY '\\'

If you don't specify aLI NES clause, the default isthe same asif you had written this:



LI NES TERM NATED BY '\n'

In other words, the defaults cause LOAD DATA | NFI LE to act as follows when reading input:

e Look for line boundaries at newlines
e Break linesinto fields at tabs
e Do not expect fields to be enclosed within any quoting characters
e |nterpret occurrences of tab, newlineor *\' preceded by “\' asliteral charactersthat are part of
field values
Conversely, the defaults cause SELECT ... | NTO QUTFI LE to act as follows when writing output:

* Write tabs between fields

¢ Do not enclose fields within any quoting characters

e Use\' toescapeinstances of tab, newlineor “\' that occur within field values
e Write newlines at the ends of lines

Note that to write FI ELDS ESCAPED BY '\\', you must specify two backs ashes for the value to be read
as asingle backslash.

The | GNORE number LI NES option can be used to ignore a header of column names at the start of the
file:

nysqgl > LOAD DATA INFILE "/tnp/file_name" into table test | GNORE 1 LI NES;

When you use SELECT ... | NTO OUTFI LE in tandem with LOAD DATA | NFI LE to write datafrom a
database into afile and then read the file back into the database later, the field and line handling options
for both commands must match. Otherwise, LOAD DATA | NFI LE will not interpret the contents of the file
properly. Suppose you use SELECT ... | NTO QUTFI LE to write afile with fields delimited by commas:

nysql > SELECT * FROM tabl el | NTO OQUTFI LE ' data.txt'
FI ELDS TERM NATED BY ',
FROM . ..

To read the comma-delimited file back in, the correct statement would be:

nysqgl > LOAD DATA I NFI LE 'data.txt' | NTO TABLE tabl e2
FI ELDS TERM NATED BY ', ';

If instead you tried to read in the file with the statement shown below, it wouldn't work because it
instructs LOAD DATA | NFI LE to look for tabs between fields:

nysqgl > LOAD DATA I NFI LE 'data.txt' | NTO TABLE tabl e2
FI ELDS TERM NATED BY '\t';

Thelikely result is that each input line would be interpreted as asingle field.

LOAD DATA | NFI LE can be used to read files obtained from external sources, too. For example, afilein
dBASE format will have fields separated by commas and enclosed in double quotes. If linesin thefile
are terminated by newlines, the command shown below illustrates the field and line handling options you
would use to load thefile:

nmysqgl > LOAD DATA I NFILE 'data.txt' |NTO TABLE tbl _nane



FI ELDS TERM NATED BY ',' ENCLOSED BY ' "'
LI NES TERM NATED BY '\n';

Any of thefield or line handling options may specify an empty string (). If not empty, the FI ELDS

[ OPTI ONALLY] ENCLOSED BY and FI ELDS ESCAPED BY values must be asingle character. The FI ELDS
TERM NATED BY and LI NES TERM NATED BY values may be more than one character. For example, to
write lines that are terminated by carriage return-linefeed pairs, or to read afile containing such lines,
specify aLl NES TERM NATED BY '\r\n' clause.

FI ELDS [ OPTI ONALLY] ENCLOSED BY controls quoting of fields. For output (SELECT ... | NTO
QUTFI LE), if you omit the word OPTI ONALLY, al fields are enclosed by the ENCLOSED BY character. An
example of such output (using acomma as the field delimiter) is shown below:

string", "100. 20"

string containing a , conmm","102.20"

string containing a \" quote","102. 20"

string containing a \", quote and comm", "102. 20"

SRSV G Y
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If you specify OPTI ONALLY, the ENCLOSED BY character is used only to enclose CHAR and VARCHAR fields:

string", 100. 20

string containing a , conm", 102. 20

string containing a \" quote", 102. 20

string containing a \", quote and comm", 102. 20

A WNPE
SRS G Y

Note that occurrences of the ENCLOSED BY character within afield value are escaped by prefixing them
with the ESCAPED BY character. Also note that if you specify an empty ESCAPED BY value, it ispossible
to generate output that cannot be read properly by LOAD DATA | NFI LE. For example, the output just
shown above would appear as shown below if the escape character is empty. Observe that the second
field in the fourth line contains a comma following the quote, which (erroneously) appears to terminate
thefield:

1,"a string", 100. 20

2,"a string containing a , conm", 102. 20

3,"a string containing a " quote", 102. 20

4,"a string containing a ", quote and conma", 102. 20

For input, the ENCLOSED BY character, if present, is stripped from the ends of field values. (Thisistrue
whether or not OPTI ONALLY is specified; OPTI ONALLY has no effect on input interpretation.) Occurrences
of the ENCLOSED BY character preceded by the ESCAPED BY character are interpreted as part of the
current field value. In addition, duplicated ENCLOSED BY characters occurring within fields are
interpreted as single ENCLOSED BY charactersif the field itself starts with that character. For example, if

ENCLOSED BY ' "' isspecified, quotes are handled as shown below:
"The ""BIG'" boss" -> The "BIG' boss

The "BI G' boss -> The "Bl G' boss

The ""BI G'" boss -> The ""BIG'" boss

FI ELDS ESCAPED BY controls how to write or read special characters. If the FI ELDS ESCAPED BY
character is not empty, it isused to prefix the following characters on output:

e TheFl ELDS ESCAPED BY character
e TheFI ELDS [ OPTI ONALLY] ENCLOSED BY character
e Thefirst character of the Fl ELDS TERM NATED BY and LI NES TERM NATED BY values



e ASCII 0 (what is actually written following the escape character isASCII ' 0' , not a zero-valued
byte)

If the FI ELDS ESCAPED BY character is empty, no characters are escaped. It is probably not a good idea
to specify an empty escape character, particularly if field values in your data contain any of the
charactersin thelist just given.

For input, if the FI ELDS ESCAPED BY character is not empty, occurrences of that character are stripped
and the following character istaken literally as part of afield value. The exceptions are an escaped ° 0'
or N (eg.\o0or\Nif the escape character is*\ ' ). These sequences are interpreted as ASCII 0 (a
zero-valued byte) and NULL. See below for the rules on NULL handling.

For more information about "\ ' -escape syntax, see section Literals: how to write strings and numbers.
In certain cases, field and line handling options interact:

e If LINES TERM NATED BY isan empty string and FI ELDS TERM NATED BY is non-empty, linesare
also terminated with FI ELDS TERM NATED BY.

e |f theFI ELDS TERM NATED BY and FI ELDS ENCLOSED BY values are both empty (), afixed-row
(non-delimited) format is used. With fixed-row format, no delimiters are used between fields.
Instead, column values are written and read using the "display” widths of the columns. For
example, if acolumn isdeclared as1 NT(7) , values for the column are written using 7-character
fields. On input, values for the column are obtained by reading 7 characters. Fixed-row format also
affects handling of NULL values; see below.

Handling of NULL values varies, depending on the FI ELDS and LI NES options you use:

e For the default FI ELDS and LI NES values, NULL iswritten as\ N for output and \ Nisread as NULL
for input (assuming the ESCAPED BY character is™\').

e If FI ELDS ENCLOSED BY isnot empty, afield containing the literal word NULL asitsvalueisread
asaNuLL value (this differs from the word NULL enclosed within FI ELDS ENCLOSED BY
characters, which isread asthe string ' NULL' ).

e |f FI ELDS ESCAPED BY isempty, NULL iswritten asthe word NULL.

e With fixed-row format (which happens when FI ELDS TERM NATED BY and FI ELDS ENCLOSED BY
are both empty), NULL iswritten as an empty string. Note that this causes both NULL values and
empty strings in the table to be indistinguishable when written to the file since they are both
written as empty strings. If you need to be able to tell the two apart when reading the file back in,
you should not use fixed-row format.

Some cases are not supported by LOAD DATA | NFI LE:

e Fixed-sizerows (FI ELDS TERM NATED BY and FI ELDS ENCLOSED BY both empty) and BLOB or
TEXT columns.

* If you specify one separator that is the same as or a prefix of another, LOAD DATA | NFI LE won't be
ableto interpret the input properly. For example, the following FI ELDS clause would cause
problems:

FI ELDS TERM NATED BY '"' ENCLOSED BY ' "'

e If FI ELDS ESCAPED BY isempty, afield value that contains an occurrence of FI ELDS ENCLOSED



BY Or LI NES TERM NATED BY followed by the FI ELDS TERM NATED BY value will cause LOAD
DATA | NFI LE to stop reading afield or line too early. This happens because LOAD DATA | NFI LE
cannot properly determine where the field or line value ends.

The following example loads all columns of the per sondat a table:
nmysqgl > LOAD DATA | NFI LE ' persondata. txt' | NTO TABLE persondat a;

No field list is specified, sO LOAD DATA | NFI LE expects input rows to contain afield for each table
column. The default FI ELDS and LI NES values are used.

If you wish to load only some of atable's columns, specify afield list:

nysqgl > LOAD DATA | NFI LE ' per sondat a. t xt
I NTO TABLE persondata (col1,col2,...);

You must also specify afield list if the order of the fields in the input file differs from the order of the
columnsin the table. Otherwise, MySQL cannot tell how to match up input fields with table columns.

If arow hastoo few fields, the columns for which no input field is present are set to default values.
Default value assignment is described in section CREATE TABLE syntax.

An empty field value is interpreted differently than if the field value is missing:

e For string types, the column is set to the empty string.

* For numeric types, the column is set to 0.

e For date and time types, the column is set to the appropriate "zero" value for the type. See section
Date and time types.

TI MESTAWP columns are only set to the current date and time if thereisaNuLL value for the column, or
(for the first TI MESTAMP column only) if the TI MESTAMP column is |eft out from the field list when afield
list is specified.

If an input row has too many fields, the extrafields are ignored and the number of warningsis
incremented.

LOAD DATA | NFI LE regards all input as strings, so you can't use numeric values for ENUMor SET columns
the way you can with | NSERT statements. All ENUMand SET values must be specified as strings!

If you are using the C AP, you can get information about the query by calling the API function
nmysqgl _i nf o() whenthe LOAD DATA I NFI LE query finishes. The format of the information string is
shown below:

Records: 1 Deleted: 0 Skipped: 0O Warnings: O

Warnings occur under the same circumstances as when values are inserted viathe | NSERT statement (see
section | NSERT syntax), except that LOAD DATA | NFI LE aso generates warnings when there are too few
or too many fields in the input row. The warnings are not stored anywhere; the number of warnings can
only be used as an indication if everything went well. If you get warnings and want to know exactly why
you got them, one way to do thisisto use SELECT ... | NTO OUTFI LE into another file and compare
thisto your original input file.



For more information about the efficiency of | NSERT versus LOAD DATA | NFI LE and speeding up LOAD
DATA | NFI LE, see section 10.11 How to arrange a table to be as fast/small as possible.

UPDATE syntax

UPDATE [ LOW PRIORITY] tbl_nane SET col _nanel=expr1l, col _nane2=expr?2,...
[ WHERE where_definition]

UPDATE updates columns in existing table rows with new values. The SET clause indicates which
columns to modify and the values they should be given. The WHERE clause, if given, specifies which rows
should be updated. Otherwise all rows are updated.

If you specify the keyword LOW PRI ORI TY, execution of the UPDATE is delayed until no other clients are
reading from the table.

If you access a column fromt bl _name in an expression, UPDATE uses the current value of the column.
For example, the following statement sets the age column to one more than its current value:

nysqgl > UPDATE persondata SET age=age+1;

UPDATE assignments are evaluated from left to right. For example, the following statement doubles the
age column, then increments it:

nysqgl > UPDATE persondata SET age=age*2, age=age+1;

If you set a column to the value it currently has, MySQL notices this and doesn't update it.

UPDATE returns the number of rows that were actually changed. In MySQL 3.22 or later, the C AP
function mysql _i nf o() returnsthe number of rows that were matched and updated and the number of
warnings that occurred during the UPDATE.

USE syntax
USE db_nane

The USE db_nane statement tells MySQL to use the db_nane database as the default database for
subsequent queries. The database remains current until the end of the session, or until another USE
statement is issued:

nysqgl > USE dbl;

nysqgl > SELECT count (*) FROM nyt abl e; # selects fromdbl. nytabl e
nysqgl > USE db2;
nysqgl > SELECT count (*) FROM nyt abl e; # selects from db2. nytabl e

Making a particular database current by means of the USE statement does not preclude you from
accessing tablesin other databases. The example below accesses the aut hor table from the db1 database
and the edi t or table from the db2 database:

nysqgl > USE dbl;
nysqgl > SELECT aut hor _nan®e, edi t or _name FROM aut hor, db2. edi t or
WHERE aut hor.editor_id = db2.editor.editor_id;



The USE statement is provided for Sybase compatibility.

FLUSH syntax (clearing caches)

FLUSH flush_option [, flush_option]

Y ou should use the FLUSH command if you want to clear some of the internal caches MySQL uses. To
execute FLUSH, you must have thereload privilege.

f1 ush_opti on can be any of the following:

Empties the host cache tables. Y ou should flush the host tables if some of your hosts
change IP number or if you get the error message Host ... is bl ocked. When more
than max_connect _errors errorsoccur in arow for agiven host while connection to the
HOSTS MySQL server, MySQL assumes something iswrong and blocks the host from further
connection requests. Flushing the host tables allows the host to attempt to connect again.
Seesection 17.2.3Host '...' is bl ocked error.) You can start nysql d with -0
max_connect i on_error s=999999999 to avoid this error message.

Closes and reopens the standard and update log files. If you have specified the update log
LOGS file without an extension, the extension number of the new update log file will be
incremented by one relative to the previousfile.

PRI VI LEGES |Reloads the privileges from the grant tables in the nysql database.
TABLES |Closesall open tables.
STATUS IResets most status variables to zero.

Y ou can aso access each of the commands shown above with the nysgl admi n utility, using the
flush-hosts, flush-1o0gs,rel oad Or f| ush-tabl es commands.

KI LL syntax

KILL thread id

Each connection to nysql d runs in a separate thread. Y ou can see which threads are running with the
SHOW PROCESSLI ST command, and kill athread with the ki LL t hr ead_i d command.

If you have the process privilege, you can see and kill all threads. Otherwise, you can see and kill only
your own threads.

You can also usethenysql adni n processlist andnysql adni n kil | commands to examine and kill
threads.

sHowsyntax (Get information about tables, columns,...)

SHOW DATABASES [ LI KE wi | d]
or SHOW TABLES [ FROM db_nane] [LIKE wild]
or SHOW COLUWNS FROM t bl _nanme [ FROM db_nane] [LIKE wi | d]
or SHOW | NDEX FROM t bl _nane [ FROM db_nane]



or SHOW STATUS

or SHOW VARI ABLES [ LI KE wi | d]

or SHOW PROCESSLI ST

or SHOW TABLE STATUS [ FROM db_nane] [LIKE wild]

SsHowprovides information about databases, tables, columns or the server. If the LI KE wi | d part is used,
thewi | d string can be a string that usesthe SQL “ % and " _' wildcard characters.

You can usedb_nane. t bl _nane asan dternativeto thet bl _name FROM db_nane syntax. These two
statements are equivalent:

nysqgl > SHOW | NDEX FROM nyt abl e FROM nydb;
nysqgl > SHOW | NDEX FROM nydb. nyt abl e;

SHOW DATABASES lists the databases on the MySQL server host. Y ou can also get thislist using the
mysql show command.

SHOW TABLES lists the tables in a given database. Y ou can also get thislist using the nysql show
db_nanme command.

Note: If auser doesn't have any privileges for atable, the table will not show up in the output from SHow
TABLES Or nysql show db_nane.

SHOW COLUMNS lists the columnsin a given table. If the column types are different than you expect them
to be based on a CREATE TABLE statement, note that MySQL sometimes changes column types. See
section Silent column specification changes.

The DESCRI BE statement provides information similar to SHONV COLUMNS. See section DESCRI BE syntax
(Get information about columns).

SHOW TABLE STATUS (new in 3.23) works likes SHOW STATUS, but provides alot of information about
each table. You can aso get thislist using the nysgl show - - st at us db_nanme command. The following
columns are returned:



Name IName of the table

Type Type of table (NISAM, MY ISAM or HEAP)
IRows INumber of rows

/Avg_row_length \Average row length

\Data_l ength |Length of the datafile
Max_data_length IMax length of the datafile
Index_length Length of the index file

Data free INumber of allocated but not used bytes
/Auto_increment INext autoincrement value

Create_time \When the table was created
Update_time \When the data file was last updated
Check_time 'When one last run a check on the table

\Create_mi n_rows

|The "min_rows" option used when creating the table

\Create_max_rows

|The "max_rows" option used when creating the table

\Create_avg_row_l ength |The "avg_row_length" option used when creating the table

Comment

The comment used when creating the table (or some information why
MySQL couldn't access the table information).

SHOW FI ELDS isasynonym for SHOW COLUMNS and SHOW KEYS is a synonym for SHOW | NDEX. Y ou can
aso list atable's columns or indexes with nysgl show db_nane t bl _nane Or nysqgl show -k db_nane

t bl _nane.

SHOW | NDEX returns the index information in aformat that closely resemblesthe sQ.St ati stics call in
ODBC. The following columns are returned:

Table IName of the table

INon_unique |0 if the index can't contain duplicates.

Key_name  Name of the index

\Seq_i n_index |COIumn sequence number in index, starting with 1.

‘Column_name |Column name.

Collation How the column is sorted in the index. In MySQL, this can have values A (Ascending)
or NULL (Not sorted).

Cardinality ~ [Number of unique valuesin the index. This is updated by running i sanchk - a.
Number of indexed charactersif the column isonly partly indexed. NULL if the entire

Sub_part g
key isindexed.

SHOW STATUS provides server status information (like mysgl admi n ext ended- st at us). The output
resembles that shown below, though the format and numbers may differ somewhat:



Aborted clients
Aborted _connects
Created_tnp_tables

Del ayed_i nsert _t hreads
Del ayed_writes

Del ayed_errors

Fl ush_commands
Handl er _del ete

Handl er _read first
Handl er _read_key
Handl er _read_next
Handl er _read rnd
Handl er _updat e

Handl er_wite

Key bl ocks_used

Key read_requests

Key reads

Key write_requests

Key writes
Max_used_connecti ons
Not flushed key bl ocks
Not flushed _del ayed rows
Open_t abl es

pen_files
Open_streans
Opened_t abl es
Questions
Runni ng_t hr eads

Sl ow_queri es

Upti me

OI—‘I;HOI\)HOOHOOOOOI\)OO\)OI—‘OI\)NOOOOOO
=

The status variables listed above have the following meaning:



Aborted clients

Number of connections that has been aborted because the client has
died without closing the connection properly.

‘Aborted_connects

INumber of tries to connect to the MySQL server that has failed.

Created_tnp_tables

Number of implicit temporary tables that has been created while
executing statements.

‘Delayed_insert_threads

INumber of delayed insert handler threads in use.

‘Delayed_mwites

INumber of rows written with | NSERT DELAYED.

Del ayed _errors

Number of rows written with | NSERT DELAYED for which some error
occurred (probably dupl i cat e key).

‘Flush_connands

INumber of executed FLUSH commands.

‘Handler_delete

INumber of requests to delete arow from atable.

‘Handler_read_first

INumber of request to read first the row in atable.

‘Handler_read_key

INumber of request to read arow based on akey.

‘Handler_read_next

INumber of request to read next row in key order.

‘Handler_read_rnd

|Number of request to read arow based on afixed position.

‘Handler_update

|Number of requests to update arow in atable.

‘Handler_mxite

INumber of requests to insert arow in atable.

‘Key_blocks_used

"The number of used blocks in the key cache.

‘Key_read_requests

'The number of request to read a key block from the cache.

‘Key_reads

|The number of physical reads of akey block from disk.

‘Key_mwite_requests

'The number of request to write akey block to the cache.

‘Key_mxites

|The number of physical writes of akey block to disk.

Max_used_connections

The maximum number of connections that has been in use
simultaneously.

Not fl ushed_key_ bl ocks

Keys blocksin the key cache that has changed but hasn't yet been
flushed to disk.

‘hbt_flushed_delayed_roms

|Number of rows waiting to be written in | NSERT DELAY (UEUES.

kpen_tables

INumber of tables that are open.

kpen_files

INumber of files that are open.

kpen_streans

INumber of streams that are open (used mainly for logging)

kpened_tables

INumber of tables that has been opened.

‘Cpestions

INumber of questions asked from to the server.

‘Running_threads

|Number of currently open connections.

‘Sloquueries

INumber of queries that has taken more than | ong_query_ti me

‘Uptine

'How many seconds the server has been up.

Some comments about the above:

e |If Opened_t abl es ishig, then your t abl e_cache variable is probably too small.




e If key_reads ishig, then your key_cache is probably too small. The cache hit rate can be
calculated with key _r eads/key_read_requests.

e If Handl er _read_r nd ishig, then you have a probably alot of queries that requires MySQL to
scan whole tables or you have joins that doesn't use keys properly.

SHOW VARI ABLES shows the values of the some of MySQL system variables. You can also get this
information using the nysql adni n vari abl es command. If the default values are unsuitable, you can
set most of these variables using command-line options when nysgl d starts up. The output resembles
that shown below, though the format and numbers may differ somewhat:

o o +
| Variabl e_nane | Val ue |
o o +
| back_I og | 5

| connect _ti meout | 5

| basedir | /ny/nonty/

| datadir | /ny/nonty/ data/ |
| delayed_ insert _limt | 100 |
| delayed_insert_tineout | 300 |
| del ayed_queue_si ze | 1000 |
| join_buffer_size | 131072

| flush_tine | O |
| key buffer_size | 1048540 |
| language | /ny/nonty/sharel/ english/

| log | OFF I
| 1og _update | OFF |
| long query tine | 10 |
| low priority_ updates | OFF |
| max_al | owed_packet | 1048576 |
| max_connecti ons | 100 |
| max_connect _errors | 10

| max_del ayed_t hr eads | 20 |
| max_heap_tabl e_size | 16777216 |
| max_j oin_size | 4294967295 |
| max_sort_length | 1024 |
| max_tnp_tables | 32 |
| net_buffer |l ength | 16384 |
| port | 3306 |
| protocol -version | 10 |
| record_buffer | 131072 |
| skip_l ocking | ON

| socket | /tmp/nmysql. sock

| sort_buffer | 2097116 |
| table_cache | 64 |
| thread_stack | 131072 |
| tnp_table_size | 1048576 |
| tnpdir | /nmachine/tnmp/ |
| version | 3.23.0-al pha-debug |
| wait _timeout | 28800 |
oo oo +

See section 10.1 Tuning server parameters.
SHOW PROCESSLI ST shows you which threads are running. Y ou can also get thisinformation using the

nmysqgl adm n processlist command. If you have the process privilege, you can see all threads.
Otherwise, you can see only your own threads. See section KI LL syntax.

EXPLAI N syntax (Get information about a SELECT)



EXPLAI N SELECT sel ect _options

When you precede a SELECT statement with the keyword ExPLAI N, MySQL explains how it would
process the SELECT, providing information about how tables are joined and in which order.

With the help of EXPLAI N, you can see when you must add indexes to tables to get a faster SELECT that
uses indexes to find the records. Y ou can also see if the optimizer joins the tablesin an optimal order. To
force the optimizer to use a specific join order for a SELECT statement, add a STRAI GHT_JO N clause.

For non-simple joins, EXPLAI N returns arow of information for each table used in the SELECT statement.
Thetables are listed in the order they would be read. MySQL resolves all joins using a single-sweep
multi-join method. This means that MySQL reads arow from the first table, then finds a matching row
in the second table, then in the third table and so on. When al tables are processed, it outputs the
selected columns and backtracks through the table list until atable is found for which there are more
matching rows. The next row is read from this table and the process continues with the next table.

Output from EXPLAI N includes the following columns:

tabl e
The table to which the row of output refers.

type Thejointype. Information about the various typesis given below.

possi bl e_keys
The possi bl e_keys column indicates which indexes MySQL could use to find the rowsin the
table. If this column is empty, there are no relevant indexes. In this case, you may be able to
improve the performance of your query by examining the WHERE clause to see if it refers to some
column or columns that would be suitable for indexing. If so, create an appropriate index and
check the query with EXPLAI N again. To see what indexes a table has, use SHOW | NDEX FROM
t bl _nane.

key Thekey column indicates the key that MySQL actually decided to use. The key isNULL if no
index was chosen.

key |l en
Thekey_I en column indicates the length of the key that MySQL decided to use. Thelength is
NULL if thekey iSNULL.

ref Theref column showswhich columns or constants are used with the key to select rows from the
table.

rows Therows column indicates the number of rows MySQL must examine to execute the query.

Extra
If the Ext r a column includes the text onl y i ndex, this means that information is retrieved from
the table using only information in the index tree. Normally, thisis much faster than scanning the
entire table. If the Ext r a column includes the text wher e used, it means that a WHERE clause will
be used to restrict which rows will be matched against the next table or sent to the client.

The different join types are listed below, ordered from best to worst type:

system
Thetable has only one row (= system table). Thisis aspecial case of the const join type.

const
The table has at most one matching row, which will be read at the start of the query. Since thereis
only one row, values from the column in this row can be regarded as constants by the rest of the



optimizer. const tables are very fast as they are read only once!

eq_ref
One row will be read from this table for each combination of rows from the previous tables. This
the best possible join type, other than the const types. It isused when all parts of an index are
used by the join and the index iS UNI QUE or aPRI MARY KEY.

ref  All rowswith matching index values will be read from this table for each combination of rows
from the previous tables. r ef isused if thejoin uses only aleftmost prefix of the key, or if the key
iSnot UNI QUE or aPRI MARY KEY (in other words, if the join cannot select a single row based on the
key value). If the key that is used matches only afew rows, thisjoin typeis good.

range
Only rows that are in agiven range will be retrieved, using an index to select the rows. Ther ef
column indicates which index is used.

i ndex
Thisisthe same as ALL, except that only the index tree is scanned. Thisis usually faster than ALL,
astheindex fileisusually smaller than the datafile.

ALL A full table scan will be done for each combination of rows from the previoustables. Thisis
normally not good if the table is the first table not marked const , and usually very bad in all other
cases. You normally can avoid ALL by adding more indexes, so that the row can be retrieved based
on constant values or column values from earlier tables.

Y ou can get agood indication of how good ajoinis by multiplying al valuesin ther ows column of the
EXPLAI N output. This should tell you roughly how many rows MySQL must examine to execute the
guery. This number is also used when you restrict queries with the max_j oi n_si ze variable. See section
10.1 Tuning server parameters.

The following example shows how a Ja N can be optimized progressively using the information
provided by EXPLAI N.

Suppose you have the SELECT statement shown below, that you examine using EXPLAI N:

EXPLAI N SELECT tt. Ti cket Nunber, tt.Tineln,
tt.ProjectReference, tt.EstimatedShi pDate,
tt. Actual Shipbate, tt.CientlD,
tt. ServiceCodes, tt.RepetitivelD
tt.Current Process, tt. CurrentDPPerson
tt.RecordVol une, tt.DPPrinted, et.COUNTRY
et _1. COUNTRY, do. CUSTNANME

FROMtt, et, et AS et 1, do

VWHERE tt.SubmitTinme IS NULL
AND tt. Actual PC = et. EMPLOYI D
AND tt.AssignedPC = et 1. EMPLOYID
AND tt.dientl D = do. CUSTNMBR;

For this example, assume that:

e The columns being compared have been declared as follows:



\Table \Column |Co|umn type

tt Act ual PC CHAR( 10)

tt Assi gnedPC CHAR( 10)

tt dientlD CHAR( 10)

et EMPLOYI D CHAR( 15)

do CUSTNMVBR CHAR( 15)
* The tables have the indexes shown below:

Table Index

ht |ActuaIPC

‘tt |AssignedPC

‘tt |d ientlD

\et |E|\/PLOY| D (primary key)

\do |CUSTNNBR (primary key)

e Thett. Act ual PCvauesaren't evenly distributed.

Initially, before any optimizations have been performed, the EXPLAI N statement produces the following
information:

tabl e type possi bl e_keys key key len ref rows Extra
et ALL PRI MARY NULL NULL NULL 74

do ALL PRI MARY NULL NULL NULL 2135

et_1 ALL PR MARY NULL NULL NULL 74

tt ALL AssignedPC, dientlD, Actual PC NULL NULL NULL 3872
range checked for each record (key map: 35)

Sincetype iSALL for each table, this output indicates that MySQL isdoing afull join for all tables! This
will take quite along time, as the product of the number of rows in each table must be examined! For the
case at hand, thisis74 * 2135 * 74 * 3872 = 45, 268, 558, 720 rows. If the tables were bigger, you
can only imagine how long it would take...

One problem hereisthat MySQL can't (yet) use indexes on columns efficiently if they are declared
differently. In this context, VARCHAR and CHAR are the same unless they are declared as different lengths.
Sincett. Act ual PCisdeclared as CHAR(10) and et . EMPLOYI Dis declared as CHAR( 15) , thereisalength
mismatch.

To fix this disparity between column lengths, use ALTER TABLE to lengthen Act ual PC from 10
charactersto 15 characters:

nysql > ALTER TABLE tt MODI FY Actual PC VARCHAR( 15);

Now tt. Act ual PCand et . EMPLOYI D are both VARCHAR( 15) . Executing the EXPLAI N statement again
produces this resullt:

tabl e type possi bl e_keys key key len ref r ows Extra
tt ALL Assi gnedPC, Clientl D, Actual PC NULL NULL NULL 3872 wher e used
do ALL PRI MARY NULL NULL NULL 2135

range checked for each record (key map: 1)
et_1 ALL PRI MARY NULL NULL NULL 74



range checked for each record (key map: 1)
et eq_ref PRI MARY PRI MARY 15 tt.Actual PC 1

Thisis not perfect, but is much better (the product of ther ows valuesis now less by afactor of 74). This
version is executed in a couple of seconds.

A second alteration can be made to eliminate the column length mismatches for thet t . Assi gnedPC =
et _1.EMPLOYIDandtt.dientlD = do. CUSTNVBR COMparisons:

nysqgl > ALTER TABLE tt MODI FY Assi gnedPC VARCHAR( 15),
MODIFY ClientID  VARCHAR(15);

Now EXPLAI N produces the output shown below:

tabl e type possi bl e_keys key key len ref r ows Extra

et ALL PRI MARY NULL NULL NULL 74

tt ref Assi gnedPC, i ent| D, Actual PC Actual PC 15 et. EMPLOYI D 52 where used
et 1 eqg_ref PRI MARY PRI MARY 15 tt.AssignedPC 1

do eq_ref PRI MARY PRI MARY 15 tt.dientlD 1

Thisis"amost" asgood asit can get.

The remaining problem isthat, by default, MySQL assumes that valuesinthett. Act ual PC column are
evenly distributed, and that isn't the case for thet t table. Fortunately, it is easy to tell MySQL about
this:

shel | > i sanchk --anal yze PATH TO MYSQ._DATABASE/ t t
shel I > mysgl adm n refresh

Now thejoin is"perfect”, and EXPLAI N produces this result:

tabl e type possi bl e_keys key key len ref r ows Extra

tt ALL Assi gnedPC, Cientl D, Actual PC NULL NULL NULL 3872 wher e used
et eq_ref PRI MARY PRI MARY 15 tt. Actual PC 1

et_1 eqg_ref PRI MARY PRI MARY 15 tt.AssignedPC 1

do eq_ref PRI MARY PRI MARY 15 tt.dientlD 1

Note that the r ows column in the output from EXPLAI Nis an "educated guess' from the MySQL join
optimizer; To optimize a query, you should check if the numbers are even close to the truth. If not, you
may get better performance by using STRAI GHT_JO N in your SELECT statement and trying to list the
tablesin adifferent order in the FROVIclause.

DESCRI BE syntax (Get information about columns)
{DESCRI BE | DESC} tbl_nane {col _name | wild}

DESCRI BE provides information about a table's columns. col _name may be a column name or a string
containing the SQL ~ % and " _' wildcard characters.

If the column types are different than you expect them to be based on a CREATE TABLE statement, note
that MySQL sometimes changes column types. See section Silent column specification changes.

This statement is provided for Oracle compatibility.



The sHowstatement provides similar information. See section sHowsyntax (Get information about tables,
columns,...).

LOCK TABLES/ UNLOCK TABLES syntax

LOCK TABLES tbl _name [AS alias] {READ | [LOWPRI ORI TY] WRI TE}
[, thl _name {READ | [LONPRIORITY] WRITE} ...]

UNLOCK TABLES

LOCK TABLES locks tables for the current thread. UNLOCK TABLES releases any locks held by the current
thread. All tables that are locked by the current thread are automatically unlocked when the thread issues
another LOCK TABLES, or when the connection to the server is closed.

If athread obtains a READ lock on atable, that thread (and all other threads) can only read from the table.
If athread obtainsawrl TE lock on atable, then only the thread holding the lock can READ from or WRI TE
to the table. Other threads are blocked.

Each thread waits (without timing out) until it obtains all the locks it has requested.

VRI TE locks normally have higher priority than READ locks, to ensure that updates are processed as soon
as possible. This meansthat if one thread obtains a READ lock and then another thread requests awrl TE
lock, subsequent READ lock requests will wait until the Wl TE thread has gotten the lock and released it.
You can use LOW PRI ORI TY WRI TE locks to allow other threads to obtain READ locks while the thread is
waiting for the WRI TE lock. Y ou should only use LOW PRI ORI TY WRI TE locks if you are sure that there
will eventually be a time when no threads will have a READ lock.

When you use LOCK TABLES, you must lock all tables that you are going to use! If you are using atable
multiple timesin aquery (with aliases), you must get alock for each alias! This policy ensures that table
locking is deadlock free.

Note that you should NOT lock any tables that you are using with | NSERT DELAYED. Thisis because that
in this case the | NSERT is done by a separate thread.

Normally, you don't have to lock tables, as all single UPDATE statements are atomic; no other thread can
interfere with any other currently executing SQL statement. There are afew cases when you would like
to lock tables anyway:

e |f you are going to run many operations on a bunch of tables, it's much faster to lock the tables you
are going to use. The downside is, of course, that no other thread can update a READ-locked table
and no other thread can read a WRI TE-locked table.

e MySQL doesn't support atransaction environment, so you must use LOCK TABLES if you want to
ensure that no other thread comes between a SELECT and an UPDATE. The example shown below
requires LOCK TABLES in order to execute safely:

nmysqgl > LOCK TABLES trans READ, custoner WRI TE;

nysqgl > sel ect sum(val ue) fromtrans where custoner_id= sone_id;

nysqgl > update customer set total val ue=sum from previous_st at enent
where custoner _id=sone_id;

nmysqgl > UNLOCK TABLES;



Without LOCK TABLES, there is a chance that another thread might insert anew row in thet r ans
table between execution of the SELECT and UPDATE statements.

By using incremental updates (UPDATE cust omer SET val ue=val ue+new_val ue) or the
LAST_I NSERT_I D() function, you can avoid using LOCK TABLES in many Ccases.

Y ou can also solve some cases by using the user-level lock functions GET_LOCK() and RELEASE_LOCK( ) .
These locks are saved in a hash table in the server and implemented with pt hr ead_nut ex_I ock() and
pt hr ead_nut ex_unl ock() for high speed. See section Miscellaneous functions.

See section 10.10 How MySQL locks tables, for more information on locking policy.

SET OPTI ON syntax

SET [ OPTI ON] SQL_VALUE_OPTI ON= val ue,

SET OPTI ON sets various options that affect the operation of the server or your client. Any option you set
remainsin effect until the current session ends, or until you set the option to a different value.

CHARACTER SET character_set _nane | DEFAULT
This maps all strings from and to the client with the given mapping. Currently the only option for
character_set_name iScp1251_koi 8, but you can easily add new mappings by editing the
“sqgl /convert.cc' fileinthe MySQL source distribution. The default mapping can be restored
by using achar act er _set _name value of DEFAULT. Note that the syntax for setting the
CHARACTER SET option differs from the syntax for setting the other options.
PASSWORD = PASSWORD(' sone password')
Set the password for the current user. Any non-anonymous user can change his own password!
PASSWORD FOR user = PASSWORD(' sone password')
Set the password for a specific user on the current server host. Only a user with access to the
nysql database can do this. The user should be given in user @ost name format, where user and
host nane are exactly asthey are listed in the User and Host columns of thenysql . user table
entry. For example, if you had an entry with User and Host fieldsof ' bob' and' % | oc. gov' , you
would write:

nysqgl > SET PASSWORD FOR bob@ % | oc. gov" = PASSWORD( " newpass");

SQL_BIGTABLES =0 | 1
If set to 1, all temporary tables are stored on disk rather than in memory. Thiswill be alittle
slower, but you will not get the error The table tbl _nane is full for big SELECT operations
that require alarge temporary table. The default value for a new connectioniso (i.e., use
in-memory temporary tables).

SQL_BIG SELECTS = 0 | 1
If setto 1, MySQL will abort if a SELECT is attempted that probably will take a very long time.
Thisis useful when an inadvisable WHERE statement has been issued. A big query is defined as a
SELECT that probably will have to examine more than max_j oi n_si ze rows. The default value for
anew connection iso (which will allow all SELECT statements).

SQL_LOW PRI ORI TY_UPDATES = 0 | 1
If set to 1, all | NSERT, UPDATE and DELETE statements wait until there is no pending SELECT on the
affected table.

SQL_SELECT_LIMT = value | DEFAULT



The maximum number of records to return from SELECT statements. If aSELECT hasaLIM T
clause, the LI M T takes precedence over the value of SQL_SELECT LI M T. The default value for a
new connection is"unlimited”. If you have changed the limit, the default value can be restored by
using aSQL_SELECT_LI M T value of DEFAULT.

SQL_LOGOFF =0 | 1
If set to 1, no logging will be done to the standard log for this client, if the client has the process
privilege. This does not affect the update log!

SQL_LOG UPDATE = 0 | 1
If set to 0, no logging will be done to the update log for the client, if the client has the process
privilege. This does not affect the standard log!

TI MESTAMP = tinestanp_val ue | DEFAULT
Set the time for this client. Thisis used to get the original timestamp if you use the update log to
restore rows.

LAST_INSERT_ID = #
Set the value to be returned from LAST_I| NSERT_| () . Thisis stored in the update log when you
use LAST_I NSERT_I D() inacommand that updates atable.

INSERT_ID = #
Set the value to be used by the following | NSERT command when inserting an AUTO | NCREMVENT
value. Thisis mainly used with the update log.

GRANT and REVCOKE syntax

GRANT priv_type [(colum_list)] [, priv_type [(colum_list)] ...]
ON {tbl _name | * | *.* | db_nane.*}
TO user _nane [| DENTI FI ED BY ' password' ]
, user_name [| DENTIFIED BY 'password'] ...]
[ WTH GRANT OPTI ON|

REVOKE priv_type [(colum_list)] [, priv_type [(colum_list)] ...]
ON {tbl _name | * | *.* | db_nane.*}
FROM user _nanme [, user_name ...]

GRANT isimplemented in MySQL 3.22.11 or later. For earlier MySQL versions, the GRANT statement
does nothing.

The GRANT and REVOKE commands allow system administrators to grant and revoke rights to MySQL
users at four privilege levels:

Global level
Global privileges apply to all databases on a given server. These privileges are stored in the
mysql . user table.

Database level
Database privileges apply to all tablesin a given database. These privileges are stored in the
mysql . db and nysql . host tables.

Tablelevel
Table privileges apply to al columnsin agiven table. These privileges are stored in the
nmysql . t abl es_pri v table.

Column level
Column privileges apply to single columnsin agiven table. These privileges are stored in the
mysql . col ums_pri v table.



For examples of how GRANT works, see section 6.11 Adding new user privilegesto MySQL.

For the GRANT and REVOKE statements, pri v_t ype may be specified as any of the following:

ALL PRI VI LEGES FI LE RELOAD
ALTER I NDEX SELECT
CREATE | NSERT SHUTDOMN
DELETE PRCCESS UPDATE
DROP REFERENCES USACE

ALL isasynonym for ALL PRI VI LEGES. REFERENCES is not yet implemented. USAGE is currently a
synonym for "no privileges'. It can be used when you want to create a user that has no privileges.

To revoke the grant privilege from auser, useapri v_t ype value of GRANT OPTI ON:
REVOKE GRANT OPTION ON ... FROM...;

Theonly pri v_t ype values you can specify for atable are SELECT, | NSERT, UPDATE, DELETE, CREATE,
DROP, GRANT, | NDEX and ALTER.

Theonly pri v_t ype values you can specify for acolumn (that is, when you use acol urm_| i st clause)
are SELECT, | NSERT and UPDATE.

Y ou can set global privileges by using ON *. * syntax. You can set database privileges by using oN
db_name. * syntax. If you specify ON * and you have a current database, you will set the privileges for
that database. (Warning: If you specify ON * and you don't have a current database, you will affect the
global privileges!)

In order to accommodate granting rights to users from arbitrary hosts, MySQL supports specifying the
user _narme valuein theform user @ost . If you want to specify auser string containing specia
characters (such as™-' ), or ahost string containing special characters or wildcard characters (such as
' 9% ), you can quote the user or host name (e.g., ' t est - user' @t est - host nane' ).

Y ou can specify wildcards in the hostname. For example, user @ % | oc. gov" appliesto user for any
host inthel oc. gov domain, and user @ 144. 155. 166. % appliesto user for any host in the
144. 155. 166 class C subnet.

The simple form user isasynonym for user @ % . Note: If you allow anonymous users to connect to the
MySQL server (which is the default), you should also add all local users asuser @ ocal host because
otherwise the anonymous user entry for the local host in the nysgl . user table will be used when the
user triesto log into the MySQL server from the local machine! Anonymous users are defined by
inserting entries with User =" into thenysql . user table. Y ou can verify if this appliesto you by
executing this query:

nysql > SELECT Host, User FROM nysql . user WHERE User =";

For the moment, GRANT only supports host, table, database and column names up to 60 characters long.
A user name can be up to 16 characters.

The privileges for atable or column are formed from the logical OR of the privileges at each of the four
privilege levels. For example, if thenysql . user table specifiesthat a user has aglobal select privilege,
this can't be denied by an entry at the database, table or column level.



The privileges for a column can be calculated as follows:

gl obal privileges

OR (dat abase privil eges AND host privil eges)
OR table privil eges

OR col unm privil eges

In most cases, you grant rightsto a user at only one of the privilege levels, so lifeisn't normally as
complicated as above. :) The details of the privilege-checking procedure are presented in section 6 The
MySQL access privilege system.

If you grant privileges for a user/hostname combination that does not exist in the nysql . user table, an
entry is added and remains there until deleted with a DELETE command. In other words, GRANT may
create user table entries, but REVOKE will not remove them; you must do that explicitly using DELETE.

INnMySQL 3.22.12 or later, if anew user is created or if you have global grant privileges, the user's
password will be set to the password specified by the | DENTI FI ED BY clause, if oneisgiven. If the user
already had a password, it is replaced by the new one.

Warning: If you create a new user but do not specify an | DENTI FI ED BY clause, the user has no
password. Thisisinsecure.

Passwords can also be set with the SET PASSWORD command. See section SET OPTI ON syntax.

If you grant privileges for a database, an entry in the nysql . db tableis created if needed. When all
privileges for the database have been removed with REVOKE, this entry is del eted.

If auser doesn't have any privileges on atable, the table is not displayed when the user requests alist of
tables (e.g., with a SHOW TABLES statement).

Thew TH GRANT OPTI ON clause gives the user the ability to give to other users any privileges the user
has at the specified privilege level. Y ou should be careful to whom you give the grant privilege, astwo
users with different privileges may be able to join privileges!

Y ou cannot grant another user a privilege you don't have yourself; the grant privilege allows you to give
away only those privileges you possess.

Be aware that when you grant a user the grant privilege at a particular privilege level, any privileges the
user aready possesses (or isgiven in the future!) at that level are also grantable by that user. Suppose
you grant auser theinsert privilege on a database. If you then grant the select privilege on the database
and specify W TH GRANT OPTI ON, the user can give away not only the select privilege, but also insert. If
you then grant the update privilege to the user on the database, the user can give away the insert, select
and update.

Y ou should not grant alter privilegesto anormal user. If you do that, the user can try to subvert the
privilege system by renaming tables!

Note that if you are using table or column privileges for even one user, the server examines table and
column privileges for all users and thiswill sslow down MySQL abit.



When nysql d starts, all privileges are read into memory. Database, table and column privileges take
effect at once and user-level privileges take effect the next time the user connects. Modifications to the
grant tables that you perform using GRANT or REVOKE are noticed by the server immediately. If you
modify the grant tables manually (using | NSERT, UPDATE, €tc.), you should execute a FLUSH PRI VI LEGES
statement or run mysql admi n 1 ush-privil eges to tell the server to reload the grant tables. See
section 6.9 When privilege changes take effect.

The biggest differences between the ANSI SQL and MySQL versions of GRANT are:

e ANSI SQL doesn't have global or database-level privileges and ANSI SQL doesn't support all
privilege types that MySQL supports.

e When you drop atablein ANSI SQL, al privileges for the table are revoked. If you revoke a
privilegein ANSI SQL, all privileges that were granted based on this privilege are also revoked. In
MySQL, privileges can be dropped only with explicit REVOKE commands or by manipulating the
MySQL grant tables.

CREATE | NDEX syntax

CREATE [ UNI QUE] | NDEX i ndex_nane ON tbl _nane (col _name[(length]),... )

The CREATE | NDEX statement doesn't do anything in MySQL prior to version 3.22. In 3.22 or later,
CREATE | NDEX is mapped to an ALTER TABLE statement to create indexes. See section ALTER TABLE
syntax.

Normally, you create all indexes on atable at the time the table itself is created with CREATE TABLE. See
section CREATE TABLE Syntax. CREATE | NDEX alows you to add indexes to existing tables.

A column list of theform (col 1, col 2, . ..) createsamultiple-column index. Index values are formed
by concatenating the values of the given columns.

For CHAR and VARCHAR columns, indexes can be created that use only part of a column, using
col _nane(| engt h) syntax. The statement shown below creates an index using the first 10 characters of
the name column:

nysql > CREATE | NDEX part _of name ON custoner (nane(10));

Since most names usually differ in the first 10 characters, thisindex should not be much slower than an
index created from the entire name column. Also, using partial columns for indexes can make the index
file much smaller, which could save alot of disk space and might also speed up | NSERT operations!

For more information about how MySQL uses indexes, see section 10.4 How MySQL uses indexes.

DROP | NDEX syntax

DROP | NDEX i ndex_nane

DROP | NDEX doesn't do anything in MySQL prior to version 3.22. In 3.22 or later, DROP | NDEX iS
mapped to an ALTER TABLE statement to drop the index. See section ALTER TABLE Syntax.



Comment syntax

The MySQL server supportsthe# to end of lineand/* in-line or multiple-line */
comment styles:

nysql > sel ect 1+1; # This comment continues to the end of line
nysqgl > select 1 /* this is an in-line coment */ + 1

nysqgl > sel ect 1+

/*

this is a

nmul tiple-line conmrent

*/
1;

Although the server understands the comment syntax just described, there are some limitations on the
way that thenysql client parses/* ... */ comments.

¢ Single-quote and double-quote characters are taken to indicate the beginning of a quoted string,
even within acomment. If the quote is not matched by a second quote within the comment, the
parser doesn't realize the comment has ended. If you are running nysql interactively, you can tell
that it has gotten confused like this because the prompt changes from nysgl >to' > or " >.

¢ A semicolon istaken to indicate the end of the current SQL statement and anything following it to
indicate the beginning of the next statement.

These limitations apply both when you run nysql interactively and when you put commandsin afile and
tell mysql to read itsinput from that file with nysql < sone-file.

MySQL doesn't support the ™ --* ANSI SQL comment style. See section 5.3.7 " - - asthe start of a
comment.

CREATE FUNCTI OV DROP FUNCTI ON syntax

CREATE FUNCTI ON function_nanme RETURNS {STRI NG REAL| | NTEGER}
SONAME shared_li brary_name

DROP FUNCTI ON functi on_nane

A user-definable function (UDF) is away to extend MySQL with a new function that works like native
(built in) MySQL functions such as ABS() and CONCAT() .

CREATE FUNCTI ON saves the function's name, type and shared library namein the nysgl . f unc system
table. Y ou must have theinsert and delete privileges for the nysql database to create and drop
functions.

All active functions are rel oaded each time the server starts, unless you start mysql d with the

- - ski p- grant - t abl es option. In this case, UDF initiaization is skipped and UDFs are unavailable.
(An active function is one that has been loaded with CREATE FUNCTI ON and not removed with DROP
FUNCTI ON.)

For instructions on writing user-definable functions, see section 14 Adding new functionsto MySQL.
For the UDF mechanism to work, functions must be written in C or C++ and your operating system must
support dynamic loading.



IsMySQL picky about reserved wor ds?

A common problem stems from trying to create a table with column names that use the names of
datatypes or functions built into MySQL , such as TI MESTAMP or GROUP. You're allowed to do it (for
example, ABS is an allowed column name), but whitespace is not allowed between a function name and
the (* when using functions whose names are also column names.

The following words are explicitly reserved in MySQL . Most of them are forbidden by ANSI SQL92 as
column and/or table names (for example, gr oup). A few are reserved because MySQL needs them and
is (currently) using ayacc parser:

‘acti on |add ‘al I ‘al ter

‘af ter |and ‘as ‘asc

‘aut o_i ncrenent |bet ween ‘bi gi nt ‘bi t

bi nary bl ob bool bot h

‘by |cascade ‘char ‘char acter
‘change |check ‘col um ‘col ums
‘const raint |cr eate ‘cross ‘current _date
‘current _time |current _timestanp ‘dat a ‘dat abase
‘dat abases |dat e ‘dat etime ‘day
‘day_hour |day_m' nut e ‘day_second ‘dayof nmont h
‘dayof week |day0f year ‘dec ‘deci mal

‘def aul t |de| ete ‘desc ‘descri be

‘di sti nct |di stinctrow ‘doubl e ‘drop
‘escaped |enc| osed ‘enum ‘expl ain

‘exi sts |fi el ds ‘fi rst ‘fl oat

‘fl oat4 |f| oat 8 ‘f oreign ‘from

‘f or |f ul | ‘f uncti on ‘gr ant

‘group |havi ng ‘hour ‘hour_rri nut e
‘hour_second |i gnhore ‘i n ‘i ndex

‘i nfile |i nsert ‘i nt ‘i nt eger

‘i nt er val |i nt1 ‘i nt 2 ‘i nt 3

int 4 ints8 into i f

‘i s |j oin ‘key ‘keys

‘I ast _insert _id |I eadi ng ‘I eft ‘I i ke

I'ines i it I oad I ock

‘I ong |I ongbl ob ‘I ongt ext ‘I ow priority
‘mat ch |n"edi unbl ob ‘rredi unt ext ‘rredi umi nt

‘m’ ddl ei nt |m' nut e ‘m’ nut e_second ‘rront h




’no

’rmnt hname |nat ur al ’nur’reri c

’not |nu| I ’on ’opti on

‘opti onal | y |or ‘order ‘out er

‘out file |part i al ‘password ‘pr eci sion

‘pri mary |procedure ‘pr ocessl i st ‘pri vi |l eges
’quart er |read ’r eal ’r ef erences
’renar’re |r egexp ’r everse ’repeat

’repl ace |rest rict ’r eturns ’rl i ke

‘second |se| ect ‘set ‘show

‘smal Iint |sonarre ‘sql _big_tables ‘sql _big_selects
‘sql _select _limt |sq| _low priority_updates ‘sql _log_off ‘sql _log_update
’st rai ght_join |st arting ’st at us ’st ring

’t abl e |t abl es ’t erm nat ed ’t ext

’ti me |ti nest anp ’ti nybl ob ’ti nyt ext

‘ti nyi nt |t railing ‘t 0 ‘use

‘usi ng |uni que ‘unl ock ‘unsi ghed

‘updat e |usage ‘val ues ‘var char

’vari abl es |varyi ng ’var bi nary ’WI th

’wri te |wher e ’year ’year _nmonth
’zerofi Il

The following symbols (from the table above) are disallowed by ANSI SQL but allowed by MySQL as

column/table names. Thisis because some of these names are very natural names and a lot of people

have already used them.

ACTI ON
BIT

DATE

ENUM

NO

TEXT

TI ME

TI MESTAMP
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