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MySQL Server Z=271s

Client Connectors
JDBC, ODBC, .NET, PHP, Python, PERL, C API

Services & Connection Pool

utilities Connection Handling, Authentication & Security

Security SQL Interface
Replication
Cluster DML, DDL,

Parser . Optimizer Caches
Lexical = ! .".

Rewriting, Order of Global & Engine

Partitioning Stored Procedure : : :
. ——— Semantic, Scanning & Specific Caches.
Workbench Triggers, Views, Syntactic, Code Indexes.

E.;% etc Generation

Pluggable Storage Engines

File System Logs and Files
NTFS ext4 Binary, Error, Slow, General,
SAN NAS Redo, Undo, Data, Index
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'mysql> SELECT COUNT(*) FROM user;

4ot

| COUNTC*) |
ot

| 1000000 |

o

1 row in set (0.12 sec)

imysql> SELECT * FROM user WHERE name = 'S5ad35e92a06243028ce280e70bcdbc0’ ;

e St

| id | name | phone I

s St

| 123456 | 5ad35e92a06243028ce280e70bc@dbcd | 58293043800 |

i Tt S

1 row in set (0.28 sec)

'mysql> CREATE INDEX idx_name ON user( name');
ry OK, @ rows affected (2.70 sec)
Records: @ Duplicates: @ Warnings: @

imysql> SELECT * FROM user WHERE name = 'S5ad35e92a06243028ce280e70bcdbc0" ;

s St

| id | name | phone I

s St

| 123456 | 5ad35e92a06243028ce280e70bcOdbcd® | 58293043800 |

i Bt S

1 row in set (0.00 sec)
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5% RS | HEUR ST

SELECT * FROM test_hash
WHERE keyl = 7 AND key2 = 7

function hash(keyl, keyZ2){

HASHCODE POINTER

2323 OxDCF9
3434 OxF349
5656 OxCOAS8

T [ et | ez
-
2XETT
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'mysql> SHOW INDEX FROM test_hash;

-------- fmm e ————
Comment | Index_comment | Visible |

B | test_hash | i NULL |  NULL |

B | test_hash | NULL |  NULL |

o ———————— o ————————
- 2 rows in set (0.00 sec)

; mysql> EXPLAIN SELECT * FROM test_hash WHERE keyl = '8ca8785a341a11e9995198e6bbf391fd' AND key2 = '8ca878a0341a11e9995198e6bbf391fd"';
R 4mmmmmm 4mmmm e 4o e it i 4o m - +
| id | select_type | table | partitions | type | possible_keys key_len | ref | rows | filtered | Extra |
---------- it e T e Y
| ref | idx_keyl_keyZ2 @i | const,const | 10 | 100.00 | NULL
-------- it e T e Y

keyl = '8ca8785a341a11e9995198e6bbf391fd"’;

key

| 1 1 SIMPLE | test_hash | NULL | ALL | idx_keyl_key2 @ NULL = NULL | NULL
| +=—=—tmmmmmmeneena e e e ee- tm————- e o e e f—— - e e tm—————
- 1 rowin set, 1 warning (0.00 sec)
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B-Tree

o EITEANAIZER, B-Tree E—TEHF1EHBY Tree 2RSS, BERIFEURBRFILE,
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B-Tree
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B-Tree I HAIT=

m www.cs.usfca.edu/~galles/visualization/BTree.html

Find  print  clear @ Max. Degree =3  preemtive Split / Merge (Even max degree only)
Max. Degree = 4

Max. Degree = 5
Max. Degree = 6

Max. Degree = 7

Animation Completed

Skip Back Step Back Pause Step Forward Skip Forward w: 1000 h: s00 Change Canvas Size Move Controls
Animation Speed
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s www.cs.usfca.edu/~galles/visualization/BTree.htmi

i Find  print  clear @ Max. Degree =3  preemtive Split / Merge (Even max degree only)
Max. Degree = 4

Max. Degree = 5
Max. Degree = 6

Max. Degree = 7

0007 0009 00Mn 0013

Animation Completed

Skip Back Step Back Pause Step Forward Skip Forward w: 1000 h: 500 Change Canvas Size Move Controls
Animation Speed




= www.cs.usfca.edu/~galles/visualization/BTree.html

B-Trees

Find  print  clear @ Max. Degree = 3 preemtive Split / Merge (Even max degree only)
~ Max. Degree = 4

Max. Degree = 5
Max. Degree = 6
Max. Degree = 7
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Animatiocn Compieted

Skip Back Step Back Pause Step Forward Skip Forward w: 1000 h: s00 Change Canvas Size Move Controls
Animation Speed




,g‘f ‘~ Afmi=in] : = ] 'mysql> DESC t;
N it Hmmmmmmmm oo it o it it Hmmmmmm e +
_ | Field | Type | Null | Key | Default | Extra I
Lo A BI%: ... WHERE nam tmmm - e oo - e L et e +
e L s ' | id | int(11) | NO | PRI | NULL | auto_increment |
| name | char(32) | NO | MUL | I I
525 L3R A . | age | tinyint(4) | NO | | 0 I I

2ACYYRSR ... WHE | phone | char(1l) | NO | | | |

i3

T et S L PR P L P et

4 rows in set (0.01 sec)

'mysql> SHOW INDEX FROM t;

o e R PP L P LT 4o mmmmm e
- , - | Table | Non_unique | Key_name | Seg_in_index | Column_name | Collation |
; SR SN e S o s I RS p—— e c e e cccaa- RS S — R RS-
L ﬁﬁ% EEEE—W# |t I @ | PRIMARY I 11 id
NN s |t I 1 | idx_name_age_phone | 1 | name
AND age>18 | t I 1 | idx_name_age_phone | 2 | age
' | t I 1 | idx_name_age_phone | 3 | phone
o= Hm—mmmmmmm e PP ommm e 4o mmmmmmm e L +

4 rows in set (0.01 sec)

- RIFEZRSINEN (BE%R3|) SELECTage...
WHERE name = ? | s

mysql> ||

e B-Tree Z5|HFN T RE2ERH, FRURTIREEER 29, &
5|12 r] AFF&E 18 H ORDER BY #{E,




'mysql> DESC t;

e e T

| Field | Type | Null | Key | Default | Extra

i ittt B B ittt L L &
id | int(11) | NO | PRI | NULL | auto_increment |
name | char(32) | NO | MUL | I I
age | tinyint(4) | NO | | @
phone | char(11) | NO | I

T et S L PR P L P et

4 rows in set (0.01 sec)

- mysql> SHOW INDEX FROM t;

e e e e Lt S L e L P LT

| Table | Non_unique | Key_name | Seg_in_index | Column_name | Collation |

T e L e A e EEELELY EELLELELEL S

PRIMARY I 11 id | A
1dx_name_age_phone | 1 | name | A
1dx_name_age_phone | 2 | age | A
1dx_name_age_phone | 3 | phone | A

T e e e e L e L L S L PP e L e

f[j;4 rows in set (0.01 sec)
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‘mysql> DESC t;

e et L CEE e e S e e e e

| Field | Type | Null | Key | Default | Extra I
it Sttt B T
| id | int(11) | NO | PRI | NULL | auto_increment |
| name | char(32) | NO | | I I
| age | tinyint(4) | NO | MUL | @ I |
| phone | char(1l) | NO | | | I

e e e ettt L L B e

4 rows in set (0.01 sec)

‘mysql> SHOW INDEX FROM t;

e S e e e e T B e s e EEEEE L S E e e e LT SR L e e

| Table | Non_unique | Key_name | Seq_in_index | Column_name | Collation | Cardinality | Sub_part | Packed | Null Comment | Index_comment | Visible |

e e L EE L L S e R L L e

@ | PRIMARY 2 | NULL | NULL | I | YES I
1 | idx_age | I 2 | NULL | NULL | I | YES I

e e T e e e e s e e G e L P L P L L S e P L e

2 rows in set (0.01 sec)

\mysql> EXPLAIN SELECT * FROM t WHERE

e e e s e L L e e et e e e e ¥

| id | select_type | table | partitions | type | possible_keys key_len | ref | rows | filtered | Extra |

e e e e e e et S e e LT

| 1 | SIMPLE | t | NULL | ref | idx_age 1 | const | 11 100.00 | NULL |

D T e e B e e e et

5'-fﬂfQ11 row in set, 1 warning (0.01 sec)

Imysql> EXPLAIN SELECT * FROM t WHERE age + 1 = 19;

R e et S e R e e L L e e e e

| id | select_type | table | partitions | type | possible_keys key_len | ref | rows | filtered | Extra |

e e e e e e e e

1 | SIMPLE | t | NULL | ALL | NULL NULL | NULL | 2| 100.00 | Using where |

e e e L S e e e e e
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For string columns, indexes can be created that use only the leading part of column values, using col_name ( length) syntax to specify an index

4

Column Prefix Key Parts

prefix length:
* Prefixes can be specified for CHAR, VARCHAR, BINARY, and VARBINARY key parts.

* Prefixes must be specified for BLOB and TEXT key parts. Additionally, BLoB and TEXT columns can be indexed only for 1nnoDB, MyISaM, and

BLACKHOLE tables.

Prefix limits are measured in bytes. However, prefix lengths for index specifications in CREATE TABLE, ALTER TABLE, and CREATE INDEX
statements are interpreted as number of characters for nonbinary string types (CHAR, VARCHAR, TEXT) and number of bytes for binary string
types (BINARY, VARBINARY, BLOB). Take this into account when specifying a prefix length for a nonbinary string column that uses a multibyte

character set.

Prefix support and lengths of prefixes (where supported) are storage engine dependent. For example, a prefix can be up to 767 bytes long
for 1nnoDB tables that use the REDUNDANT or cOMPACT row format. The prefix length limit is 3072 bytes for I1nnoDB tables that use the
DYNAMIC Or COMPRESSED row format. For MyIsaM tables, the prefix length limit is 1000 bytes. The NDB storage engine does not support

prefixes (see Section 22.1.7.6, “Unsupported or Missing Features in NDB Cluster”).

If a specified index prefix exceeds the maximum column data type size, CREATE INDEX handles the index as follows:

* For a nonunique index, either an error occurs (if strict SQL mode is enabled), or the index length is reduced to lie within the maximum
column data type size and a warning is produced (if strict SQL mode is not enabled).

e For a unique index, an error occurs regardless of SQL mode because reducing the index length might enable insertion of nonunique entries

that do not meet the specified uniqueness requirement.

The statement shown here creates an index using the first 10 characters of the name column (assuming that name has a nonbinary string type):

CREATE INDEX part_of_name ON customer (name(10));




'mysql> DESC t;

e e S -+ —————t

| Field | Type | Null | Key | Default | Extra |
T e e e e e ettt 2
| id | int(11) | NO | PRI | NULL | auto_increment |
| name | char(32) | NO | MUL | | |
age | tinyint(4) | NO | | @ | |
phone | char(11) | NO | | |

et S s

4 rows in set (0.00 sec)

'mysql> SHOW INDEX FROM t;
e LT TS S -+-
| Table | Non_unique | Key_name

I t | @ | PRIMARY I 11
I t | 1
I t | 1

et EEEEEEE PR

3 rows in set (0.00 sec)

‘mysql> EXPLAIN SELECT * FROM t WHERE

e e

| id | select_type | table | partitions | type | possible_keys

e e A et

| 1 | SIMPLE | t | NULL | ref | idx_name_age
+---
1 row in set, 1 warning (0.00 sec)

‘mysql> EXPLAIN SELECT * FROM t WHERE

e e e e SECT L P PR PPt

| id | select_type | table | partitions | type | possible_keys

e e et L

| 1 | SIMPLE | t | NULL | ref | idx_name_age

e e e e e e L PR P PPt

1 row in set, 1 warning (0.00 sec)

~ Imysql> EXPLAIN SELECT * FROM t WHERE age = 19;

B e B e e T BT
| id | select_type | table | partitions | type | possible_keys
+---

| 1 | SIMPLE | t | NULL | ALL | NULL

et B e e e e Tt

1 row in set, 1 warning (0.00 sec)

+----

| Seq_in_index | Column_name | Collation | Cardinality | Sub_part | Packed | Null | Index_type | Comment | Index_comment | Visible |

e e e e s e e e e

| 2 | NULL | NULL | | BTREE
| A NULL | NULL | | BTREE
| 2 | NULL | NULL | | BTREE

e e B s S e e e e

- ---—+ —+-——

key_len | ref

----+ -+-—--

ettt SEEE LR R e S e e

key_len | ref | rows | filtered | Extra |

R s e L LS S e s e

96 | const | 11 100.00 | NULL |

R e L e

e e e e e L

key_len | ref | rows | filtered | Extra I
e e e -+
NULL | NULL | 2 | 50.00 | Using where

e et SEEE S S e P e

| rows | filtered | Extra |

e e e e 2

| const,const | 11 100.00 | NULL



‘mysql> DESC t;

| id | int(11)

| name | char(32)

| age | tinyint(4)
| phone | char(1l)

4 rows in set (0.01 sec)

o   >‘_»_» ~ Imysql> SHOW INDEX FROM t;

------ e e e L L Ot et L e DL
Null | Index_type | Comment | Index_comment | Visible |

idx_name_age |
idx_name_age |
idx_name I

<=

~ Imysql> EXPLAIN SELECT * FROM t WHERE name = 'Tom

--------- it B e
| id | select_type | table | partitions | type | possible_keys key_len | ref | rows | filtered | Extra |
s e e e o fmmmmm e e e ettt et Sl N it +

1 | SIMPLE | t | NULL | ref | idx_name_age,idx_name 1 9% | const | 100.00 | NULL
o m e mmmmm e - Hmmmmmmm e - . Rataatatate et - o mmm e mmmmmm e - +
1 row in set, 1 warning (0.00 sec)

mysq'l> l
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‘mysql> DESC t;

s a e e e e e P e P L PP e

| Field | Type | Null | Key | Default | Extra |
e et el e e e ettt Lt
| id | int(11) | NO | PRI | NULL | auto_increment |
| name | char(32) | NO | MUL | | |
| age | tinyint(4) | NO | | @ I |
| phone | char(11l) | NO | I I |

e e e B e L e PP e P eSS

4 rows in set (0.00 sec)

‘mysql> SHOW INDEX FROM t;

e e e e e e e e =

| Table | Non_unique | Key_name | Seg_in_index | Column_name | Collation | Cardinality | Sub_part | Packed | Null | Index_type | Comment | Index_comment | Visible |
D it e ettt Bl T e e mmiettaletdtet e e D el ettt Sl C UL LD L Dby S L e
| t I @ | PRIMARY I 11 1id | A I 2 | NULL |  NULL | | BTREE I I | YES I
| t I 1 idx_name_age | A I 2 | NULL |  NULL | | BTREE I I | YES I
| t I 1 idx_name_age | A I 2 | NULL | NULL | | BTREE I I | YES I

e e e e E L Lt e e T e e s e e

3 rows in set (0.00 sec)

- Imysql> EXPLAIN FROM t WHERE name = 'Tom';

T e e s e e e P e P e T

| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered

R et e e T e s e EE L L R R R L L R e P L et

| 1 | SIMPLE | t | NULL | ref | idx_name_age | idx_name_age | 96 | const | 11 100.00

et T e e e S e T T

1 row in set, 1 warning (0.00 sec)

| id | select_type | table | partitions | type | possible_keys | key | key_len | ref | rows | filtered Extra

et T e s e B T et B T e L L L L PRt

| 1 | SIMPLE | t | NULL | ref | idx_name_age | idx_name_age | 96 | const | 11 100.00 Using index

e B e e e Rttt T T At L L

1 row in set, 1 warning (0.00 sec)
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'mysql> DESC t;
o e
| Field | Type

| id | int(11)

| name | char(32)

| age | tinyint(4)
| phone | char(11l)

o+
1
1
I
I
1
1
1

o+
1
}
}
1
1
1
1
1
1
}
}
]

+
1
1
1
1
}
]

4 rows in set (0.00 sec)

imysql> SHOW INDEX FROM t;

NULL | NULL | | BTREE
NULL | NULL | | BTREE

Extra

Using filesort

--------------- e e s e L e e
possible_keys | key | key_len | ref | rows | filtered Extra

Using index

':j’;_ﬁ,;il row in set, 1 warning (0.00 sec)

~ Imysql> DROP INDEX idx_age ON t;
Query OK, @ rows affected (0.10 sec)
'Records: @ Duplicates: @ Warnings: @

mysql> EXPLAIN SELECT id FROM t ORDER BY age;

$mmmmtmmmmceceeeaa- temmm——- tommmmeeeee——
| id | select_type | table | partitions Extra

1 | SIMPLE | t | NULL Using filesort
et SRR - Fommmmmm
1 row in set, 1 warning (0.00 sec)
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