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10.3.1 How MySQL Uses Indexes

Indexes are used to find rows with specific column values quickly. Without an index, MySQL must begin with the first row and then read throug

table to find the relevant rows. The larger the table, the more this costs. If the table has an index for the columns in question, MySQL can quick

N the entire

y determine

ly.

the position to seek to in the middle of the data file without having to look at all the data. This is much faster than reading every row sequentia

Most MySQL indexes (PRIMARY KEY, UNIQUE, INDEX, and FULLTEXT) are stored in B-trees. Exceptions: Indexes on spatial data types use R-trees; MEMORY tables

also support hash indexes; 1nnoDB uses inverted lists for FULLTEXT indexes. < o
B-Tree <12 AISI!
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B-tree
A tree data structure that is popular for use in database indexes. The structure is kept sorted at all times, enabling fast lookup for exact matches (equals

operator) and ranges (for example, greater than, less than, and BETWEEN operators). This type of index is available for most storage engines, such as InnobDB

and MyISAM.

Because B-tree nodes can have many children, a B-tree is not the same as a binary tree, which is limited to 2 children per node.

Contrast with hash index, which is only available in the MEMORY storage engine. The MEMORY storage engine can also use B-tree indexes, and you should

choose B-tree indexes for MEMORY tables if some queries use range operators.

The use of the term B-tree is intended as a reference to the general class of index design. B-tree structures used by MySQL storage engines may be

regarded as variants due to sophistications not present in a classic B-tree design. For related information, refer to the InnobB Page Structure Fil Header
c1=S42] B- AKX %= L=k
= B-Tree -12%= LI=

B+Tree A& AIS

section of the MySQL Internals Manual.

See Also hash index.
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created_at DATETIME(6) NOT NULL,

PRIMARY KEY (id),

INDEX 1dx_created_at (created_at)
) ENGINE = InnoDB;
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e oot Al
AUTO_INCREMENT 16,747 ms
UUID_v4 23,974 ms
UUID_v4 22.940 ms
UUID_vT 21,260 ms
UUID_vT 19,611 ms

ULID 20550 ms
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AUTO_INCREMENT 2.027 ms
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b. size

= data (MB) index (MB) total (MB)
BIGINT AUTO_INCREMENT 61.59
CHAR(36) UUID_v4 152.67
BINARY(16) UUID_v4 1M1.77
CHAR(36) UUID_vT 93.80 54.72 148.52
BINARY(16) UUID_vT 70.64 31.59 102.23
CHAR(26) ULID 82.72 43.66 126.38
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How Secondary Indexes Relate to the Clustered Index

Indexes other than the clustered index are known as secondary indexes. In InnoDB, each record in a secondary index contains the primary key columns for the

row, as well as the columns specified for the secondary index. InnoDB uses this primary key value to search for the row in the clustered index.
If the primary key is long, the secondary indexes use more space, so it is advantageous to have a short primary key.

For guidelines to take advantage of InnoDB clustered and secondary indexes, see Section 10.3, “Optimization and Indexes”.
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