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Àðõèòåêòóðà MySQL
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Lock & Transactions

Lock

Table Lock - MyISAM

Row Lock - InnoDB, Falcon

Transaction ACID

Atomicity (àòîìàðíîñòü)

Consistency
(íåïðîòèâîðå÷èâîñòü)

Isolation (èçîëÿöèÿ)

Durability (äîëãîâå÷íîñòü)

Åñëè òðàíçàêöèè íå íóæíû - îòêëþ÷èòå èõ, ò.ê. ýòî äîïîëíèòåëüíàÿ

íàãðóçêà íà CPU, ïàìÿòü è ò.ä.
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Íåêîòîðûå òåðìèíû

Dirty read âîçìîæíîñòü ÷èòàòü íåçàêîììè÷åííûå äàííûå;

Nonrepeatable read âûáîðêà îäíîãî è òîãî æå çíà÷åíèÿ â ðàçíûå
ìîìåíòû âðåìåíè âûïîëíåíèÿ òðàíçàêöèè ìîæåò
âûäàòü ðàçíûå ðåçóëüòàòû;

Phantom read â ðåçóëüòàò âûáîðêè èíòåðâàëà ñòðîê ìîãóò
ïîïàñòü íîâûå ñòðîêè èç äðóãîé òðàíçàêöèè;

Locking read áëîêèðîâêà êàæäîé ÷èòàåìîé ñòðîêè.
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ANSI SQL isolation levels

Isolation level Dirty read
possible

Nonrepeatable
reads possible

Phantom
read
possible

Locking reads

READ UNCOMMITED ÄÀ ÄÀ ÄÀ ÍÅÒ

READ COMMITED ÍÅÒ ÄÀ ÄÀ ÍÅÒ

REPEATABLE READ ÍÅÒ ÍÅÒ ÄÀ ÍÅÒ

SERIALIZABEL ÍÅÒ ÍÅÒ ÍÅÒ ÄÀ
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Òðàíçàêöèè

Ïîääåðæêà: InnoDB, Falcon, . . .

REPEATABLE READ ïî óìîë÷àíèþ (â îòëè÷èå îò
áîëüøèíñòâà äðóãèõ ÑÓÁÄ),

SET SESSION TRANSACTION ISOLATION LEVEL READ COMMITTED

AUTOCOMMIT ïî óìîë÷àíèþ, SET AUTOCOMMIT = 0

Äëÿ InnoDB ìîæíî ÿâíî óêàçûâàòü locking

SELECT ... LOCK IN SHARE MODE...

MVCC: Multiversion Concurrency Control

êàæäàÿ òðàíçàêöèÿ ðàáîòàåò ñî �ñíèìêîì� äàííûõ â
ìîìåíò íà÷àëà òðàíçàêöèè;

ïèøóùèå òðàíçàêöèè íå áëîêèðóþò ÷èòàþùèõ, è
÷èòàþùèå òðàíçàêöèè íå áëîêèðóþò ïèøóùèõ

ðåàëèçîâàíî â InnoDB è Falcon, íî âåçäå ïî ðàçíîìó.
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Îñîáåííîñòè MyISAM

table locking, shared read locks, exlusive write locks;

ñðàâíèòåëüíî áûñòðûé insert;

manual repair (InnoDB � ãîðàçäî ëó÷øå);

íåò òðàíçàêöèé;

èíäåêñèðóåò ïåðâûå 500 ñèìâîëîâ â BLOB è TEXT,
ïîääåðæêà full-text indexes;

delayed key writes � âîçìîæíîñòü íå ñðàçó ïèñàòü èíäåêñû
íà äèñê, ñíèæàåò íàãðóçêó, íî ìîæíî ïîòåðÿòü èíäåêñ ïðè
ñáîå;

myisampack: âîçìîæíîñòü ñæàòèÿ òàáëèö;

MyISAM merge engine � îáúåäèíåíèå íåñêîëüêèõ òàáëèö â
îäíó
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Îñîáåííîñòè InnoDB

òðàíçàêöèè;

ïîääåðæêà âíåøíèõ êëþ÷åé;

crash recovery � âûñîêàÿ ñòåïåíü íàäåæíîñòè, ÷àñòî èìåííî
èç-çà ýòîãî âûáèðàþò InnoDB âìåñòî MyISAM ;

tablespace � õðàíåíèå äàííûõ íà ðàçíûõ ôèçè÷åñêèõ
íîñèòåëÿõ;

ïàðàëëåëèçì � MVCC, REPEATABLE READ isolation level,
íåò phantom reads;

clustered index � áûñòðûé ïîèñê ïî ïåðâè÷íîìó êëþ÷ó;

âòîðè÷íûå èíäåêñû ñîäåðæàò â ñåáå ïåðâè÷íûå, ÷òî
óâåëè÷èâàåò èõ ðàçìåð;

ðàçðàáàòûâàëîñü äëÿ ñëàáûõ êîìïüþòåðîâ, íà ñìåíó
äîëæåí ïðèéòè Falcon.
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Äðóãèå ìåõàíèçìû õðàíåíèÿ

Maria äîëæåí çàìåíèòü MyISAM (6.õ), alfa;

Falcon äîëæåí çàìåíèòü InnoDB (6.x), õîðîøèå
ðåçóëüòàòû óæå ñåé÷àñ;

Memory õðàíèò äàííûå â ïàìÿòè, ÷àñòî èñïîëüçóåòñÿ äëÿ
àíàëèçà äàííûõ (áûñòðàÿ îáðàáîòêà);

Archive èñïîëüçóåòñÿ ñîîòâåòñòâåííî äëÿ àðõèâíûõ
äàííûõ, õîðîøî ïîäõîäèò äëÿ ëîãèðîâàíèÿ;

CSV óäîáíî äëÿ õðàíåíèÿ äàííûõ â CSV ôîðìàòå.

. . .

Åñëè òàáëèöà ñîäåðæèò êàêèå-ëèáî ñïåöèôè÷íûå äàííûå èëè

èñïîëüçóåòñÿ íåñòàíäàðòíî, ñòîèò ïîèñêàòü äëÿ ýòèõ öåëè storage

engine
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Õàðàêòåðèñòèêè ðàçëè÷íûõ ìåõàíèçìîâ õðàíåíèÿ

Storage engine MySQL version Transactions Lock granularity Key applications Counter-Indication

MyISAM All No Table with concurrent inserts SELECT, INSERT, bulk loading Mixed read/write workload

MyISAM Merge All No Table with concurrent inserts Segmented archiving, data warehousing Many global lookups

Memory (HEAP) All No Table ntermediate calculations, static lookup data Large datasets, persistent storage

InnoDB All Yes Row-level with MVCC Transactional processing None

Falcon 6.0 Yes Row-level with MVCC Transactional processing None

Archive 4.1 Yes Row-level with MVCC Logging, aggregate analysis Random access needs, updates, deletes

CSV 4.1 No Table Logging, bulk loading of external data Random access needs, indexing

Blackhole 4.1 Yes Row-level with MVCC Logged or replicated archiving Any but the intended use

Federated 5.0 N/A N/A Distributed data sources Any but the intended use

NDB Cluster 5.0 Yes Row-level High availability Most typical uses

PBXT 5.0 Yes Row-level with MVCC Transactional processing, logging Need for clustered indexes

solidDB 5.0 Yes Row-level with MVCC Transactional processing None

Maria (planned) 6.x Yes Row-level with MVCC MyISAM replacement None
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Îáùèå ðåêîìåíäàöèè ïî âûáîðó ìåõàíèçìà õðàíåíèÿ

íå òðåáóþòñÿ òðàíçàêöèè, SELECT, INSERT � MyISAM;

òðàíçàêöèè, ñëîæíûå çàïðîñû, UPDATE � InnoDB;

InnoDB ëó÷øå ïîäõîäèò, åñëè òðåáóåòñÿ âûñîêàÿ
íàäåæíîñòü

ñïåöèôè÷åñêèå çàäà÷è � ñïåöèôè÷åñêèå ìåõàíèçìû
õðàíåíèÿ.
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Âûáîð òèïîâ äàííûõ

Îáùèå ðåêîìåíäàöèè:

ïî âîçìîæíîñòè âûáèðàòü òèïû äàííûõ, çàíèìàþùèå
ìåíüøå ìåñòà;

èñïîëüçîâàòü íàèáîëåå ïðîñòûå òèïû (íàïðèìåð IP-àäðåñà
õðàíèòü â âèäå ÷èñëà, à íå ñòðîêè);

NOT NULL âåçäå, ãäå òîëüêî ìîæíî.
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Âûáîð òèïîâ äàííûõ: ÷èñëà

ïî âîçìîæíîñòè èñïîëüçîâàòü INT (TINYINT . . . );

ïî âîçìîæíî èñïîëüçîâàòü UNSIGNED;

äëÿ áîëüøèõ çíà÷åíèé èñïîëüçîâàòü DECIMAL;

Ïî âîçìîæíîñòè èñïîëüçîâàòü FLOAT äëÿ ÷èñåë ñ
ïëàâàþùåé òî÷êîé (âìåñòî DOUBLE è DECIMAL);

DECIMAL õîðîøî ïîäõîäèò äëÿ ôèíàíñîâûõ äàííûõ;

INT(1) è INT(20) � îäèíàêîâîå êîëè÷åñòâî ïàìÿòè :-).

Îïòèìèçàöèÿ MySQL 19



Университет Текарт

Âûáîð òèïîâ äàííûõ: ñòðîêè

VARCHAR � äîïîëíèòåëüíî îäèí èëè äâà áàéòà äëÿ
õðàíåíèÿ äëèíû, CHAR(1) çàíèìàåò ìåíüøå ìåñòà, ÷åì
VARCHAR(1);

CHAR � õðàíåíèå êîðîòêèõ ñòðîê èëè åñëè òî÷íà èçâåñòíà
äëèíà ñòðîêè, îáíîâëåíèå, ñîðòèðîâêà è ò.ä. ïðîèñõîäÿò
áûñòðåå;

VARCHAR � ìåíüøå ìåñòà, íî îïåðàöèè îáíîâëåíèÿ,
ïîñòðîåíèÿ èíäåêñà è ò.ä. ìîãóò çàíèìàòü áîëüøå âðåìåíè.

íåêîòîðûå storage engines íå ïîääåðæèâàþò äàííûå ñ
ïåðåìåííîé äëèíîé ⇒ êàæäûé ðàç âû÷èñëÿþò
ìàêñèìàëüíîå çíà÷åíèå è ïåðåôîðìàòèðóþò äàííûå ⇒
óâåëè÷åíèå íàãðóçêè;

íåêîòîðûå íàîáîðîò � CHAR â âèäå VARCHAR (Falcon).
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Âûáîð òèïîâ äàííûõ: BLOB è TEXT

Cîçäàíû äëÿ õðàíåíèÿ áîëüøèõ îáúåìîâ äàííûõ, íî:

èíäåêñèðóåòñÿ òîëüêî max_sort_length ñèìâîëîâ

êàæäàÿ storage engine õðàíèò ýòè îáúåêòû ïî ñâîåìó, â
InnoDB � îòäåëüíîå õðàíèëèùå;

temporary table è memory engine íå ïîääåðæèâàþò ýòîò òèï
äàííûõ ⇒ âìåñòî òàáëèöû â ïàìÿòè ñîçäàåòñÿ òàáëèöà íà
äèñêå, ÷òî î÷åíü âëèÿåò íà ïðîèçâîäèòåëüíîñòü òàêèõ
çàïðîñîâ êàê JOIN.
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Âûáîð òèïîâ äàííûõ: ENUM

Ìîæíî èñïîëüçîâàòü âìåñòî CHAR è VARCHAR ò.ê. çàíèìàåò
ìåíüøå ìåñòà, áûñòðåå ñîðòèðóåòñÿ è ò.ä., íî:

ïîëå íà ñàìîì äåëå õðàíèò ÷èñëà, ò.å.
SELECT e + 0 FROM enum_test; âåðíåò ÷èñëî;

çíà÷åíèÿ ñîðòèðóþòñÿ ïî ÷èñëàì, à íå ïî ñòðîêàì:

SELECT e FROM enum_test

ORDER BY FIELD(e, 'apple', 'dog', 'fish');

JOIN ñ èñïîëüçîâàíèåì ïîëåé ENUM - ENUM ïðîèñõîäèò
áûñòðî, à âîò ENUM - VARCHAR ìåäëåííî, â ýòîì ñëó÷àå
ëó÷øå èñïîëüçîâàòü VARCHAR - VARCHAR;

äëÿ äîáàâëåíèÿ íîâîãî çíà÷åíèÿ òðåáóåòñÿ ALTER TABLE.
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Âûáîð òèïîâ äàííûõ: DATETIME vs TIMESTAMP

Ïî âîçìîæíîñòè èñïîëüçóéòå TIMESTAMP:

DATETIME âêëþ÷àåò áîëüøèé äèàïàçîí äàò: îò 1001 äî
9999 ãîäà, ñ òî÷íîñòüþ äî ñåêóíäû;

TIMESTAMP çàíèìàåò â äâà ðàçà ìåíüøå ìåñòà;

TIMESTAMP çàâèñèò îò çîíû, DATETIME � íåò;

MySQL ïî óìîë÷àíèþ ïîäñòàâëÿåò òåêóùóþ äàòó â
TIMESTAMP, íî òîëüêî äëÿ ïåðâîãî ïîëÿ;

TIMESTAMP ïî óìîë÷àíèþ NOT NULL, åñëè íåñêîëüêî
ïîëåé TIMESTAMP � íå çàáûâàåì ïèñàòü DEFAULT NULL;
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Âûáîð òèïîâ äàííûõ: bit-packed

BIT: õðàíåíèå áèòîâûõ äàííûõ, ìàëî ìåñòî è áûñòðàÿ
îáðàáîòêà;

âíèìàíèå: çíà÷åíèå b'00111001'(57) áóäåò âîçâðàùåíî êàê
'9', (57 â ASCII òàáëèöå) ⇒ äëÿ ïîëó÷åíèÿ ÷èñëîâîãî
çíà÷åíèÿ èñïîëüçóéòå �eld+0;

Âìåñòî INT ìîæíî èñïîëüçîâàòü SET:

CREATE TABLE acl

(perms SET('CAN_READ', 'CAN_WRITE', 'CAN_DELETE') NOT NULL);

INSERT INTO acl(perms) VALUES ('CAN_READ,CAN_DELETE');

SELECT perms FROM acl WHERE FIND_IN_SET('CAN_READ', perms);
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Âûáîð òèïà äëÿ èäåíòèôèêàòîðà

Âûáèðàåì ñàìûé ïðîñòîé òèï:

INT + AUTO_INCREMENT � ëó÷øèé âûáîð (îñîáåííî
äëÿ InnoDB);

ENUM èëè SET � â îáùåì ñëó÷àå ïëîõîé âûáîð, íî
ïîäõîäèò äëÿ ñòàòè÷åñêèõ ñïðàâî÷íèêîâ;

Ñòðîêîâûå òèïû � ìíîãî ìåñòà, ìåäëåííî îáðàáàòûâàþòñÿ.
Íå ðåêîìåíäóåòñÿ èñïîëüçîâàòü â MyISAM, ò.ê. ïî
óìîë÷àíèþ MyISAM æìåò êëþ÷è ⇒ äîïîëíèòåëüíàÿ
íàãðóçêà ïðè èñïîëüçîâàíèè ñòðîê;

Íå æåëàòåëüíî èñïîëüçîâàòü ñëó÷àéíûå ñòðîêè (MD5,
SHA1) � çàìåäëÿåò âûáîðêó è âñòàâêó.
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Òèïû èíäåêñîâ

Òèïà çàâèñèò îò ìåõàíèçìà õðàíåíèÿ, íî ÷àùå âñåãî � b-tree.

B-Tree îñíîâíîé òèï, ïîäõîäèò äëÿ ñðàâíåíèÿ ïî ïîëíîìó
çíà÷åíèþ, äëÿ âûðàæåíèé ñ ïðîìåæóòêàìè
(BETWEEN, <,> . . . ), ÿâëÿåòñÿ ïðåôèêñíûì, ÷òî
íàêëàäûâàåò ðÿä îãðàíè÷åíèé;

Hash èñïîëüçóåò õýø-ôóíêöèþ äëÿ ôîðìèðîâàíèÿ,
õîðîøî ïîäõîäèò äëÿ ñðàâíåíèÿ ïî ïîëíîìó
çíà÷åíèþ èíäåêñà, íå ïðåôèêñíûé;

R-Tree àíàëîã B-Tree, èñïîëüçóåòñÿ MyISAM äëÿ
ïîëíîòåêñòîâîãî ïîèñêà;

Íåêîòîðûå ìåõàíèçìû õðàíåíèÿ èñïîëüçóþò ñîáñòâåííûå
èíäåêñû, êàæäûé ìåõàíèçì õðàíèò èíäåêñû ïî-ñâîåìó.
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B-Tree
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Ãäå ìîãóò èñïîëüçîâàòüñÿ B-Tree-èíäåêñû

Ïîèñê:

ïî ïîëíîìó çíà÷åíèþ èíäåêñà;

ïî ëåâîñòîðîííåìó ïðåôèêñó èíäåêñà, íàïðèìåð ïî ïåðâîé
êîëîíêå â èíäåêñå;

ïî íà÷àëó êîëîíêè â èíäåêñå, ò.å. íàéòè âñåõ ñîòðóäíèêîâ
èìÿ êîòîðûõ íà÷èíàåòñÿ íà 'À';

ïî èíòåðâàëó çíà÷åíèé, íî òîëüêî ïî ïåðâîé êîëîíêå;

ïðè ôèêñèðîâàííîì çíà÷åíèè ïåðâîé êîëîíêè (èëè
íåñêîëüêèõ êîëîíîê) è ïðè èíòåðâàëå íà ïîñëåäóþùóþ;

Ìîãóò èñïîëüçîâàòüñÿ â âûðàæåíèÿõ, êîòîðûå îïåðèðóþò
òîëüêî èíäåêñàìè: covering indexes.
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Îãðàíè÷åíèÿ B-Tree èíäåêñîâ

íåëüçÿ èñêàòü çíà÷åíèÿ îêàí÷èâàþùèåñÿ íà ÷òî-òî. ò.å.
B-Tree èíäåêñ íå ïîìîæåò íàéòè âñåõ ñîòðóäíèêîâ, èìåíà
êîòîðûõ çàêàí÷èâàþòñÿ íà 'ß';

íåëüçÿ ïðîïóñòèòü êîëîíêó â èíäåêñå;

íåò âîçìîæíîñòè îïòèìèçèðîâàòü âûðàæåíèÿ òèïà:

WHERE last_name="Smith" AND

first_name LIKE 'J%' AND

date_of_birth = '1976-12-23'

çíà÷åíèÿ date_of_birth íå áóäåò èñïîëüçîâàòüñÿ â
èíäåêñíîì ïîèñêå.
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Hash-èíäåêñû

Î÷åíü áûñòðûé ïîèñê ïî ïîëíîìó çíà÷åíèå èíäåêñà, íî åñòü
îãðàíè÷åíèÿ:

íåëüçÿ èñïîëüçîâàòü äëÿ covering indexes;

íåëüçÿ èñïîëüçîâàòü äëÿ ñîðòèðîâêè;

íå ìîãóò èñïîëüçîâàòüñÿ â âûðàæåíèÿõ <, >, òîëüêî â
âûðàæåíèÿõ =, IN(), <=>;

íå ýôôåêòèâåí ïðè ÷àñòûõ êîëëèçèÿõ.
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Ñòðàòåãèè èñïîëüçîâàíèÿ èíäåêñîâ

Èçîëèðîâàíèå êîëîíêè èíäåêñà, êîëîíêà íå äîëæíà
ó÷àñòâîâàòü â âûðàæåíèè èëè áûòü âíóòðè ôóíêöèè.
Èíäåêñ ñëèøêîì áîëüøîé � ïðåôèêñíûå èíäåêñû ïî
ïåðâûì ñèìâîëàì êîëîíêè. Ïðè ýòîì ñòàðàåìñÿ ñîõðàíèòü
ìàêñèìàëüíóþ ñåëåêòèâíîñòü (îòíîøåíèå ðàçëè÷íûõ
çíà÷åíèé èíäåêñà ê êîëè÷åñòâó ñòðîê â òàáëèöå).
Èçáåãàåì ñëèøêîì áîëüøèõ èíäåêñîâ è äóáëèðîâàíèÿ
èíäåêñîâ.
Èíäåêñû ñòðîÿòñÿ ïîä êîíêðåòíîå âûðàæåíèå è ÷àñòî
áûâàåò âûãîäíî äóáëèðîâàòü èíäåêñ. Äóáëèðîâàíèå
ìåíüøå ñêàçûâàåòñÿ íà ïðîèçâîäèòåëüíîñòè â InnoDB, ÷åì
â MyISAM;
Èíäåêñû òåñíî ñâÿçàíû ñ áëîêèðîâêàìè, îñîáåííî â
InnoDB.
Covering indexes � ñïîñîá èçáåæàòü ÷ðåçìåðíîãî
áëîêèðîâàíèÿ ñòðîê.
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Êëàñòåðèçîâàííûå èíäåêñû

Ðåàëèçîâàíû òîëüêî â solidDB è InnoDB
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Êîãäà ïîëåçíû êëàñòåðèçîâàííûå èíäåêñû

ìîæíî õðàíèòü ñâÿçàííûå äàííûå áëèçêî äðóã ê äðóãó è
ñ÷èòûâàòü èõ çà îäíó îïåðàöèþ ÷òåíèÿ;
ïðè èñïîëüçîâàíèè ñâÿçè ïî ïåðâè÷íîìó êëþ÷ó äàííûå
èçâëåêàþòñÿ áûñòðî. ò.ê. õðàíÿòüñÿ âìåñòå ñ êëþ÷îì
ïîêðûâàþùèå èíäåêñû ìîãóò äîïîëíèòåëüíî èñïîëüçîâàòü
ïåðâè÷íûé êëþ÷;
äëÿ äàííûõ â ïàìÿòè ðîñòà ïðîèçâîäèòåëüíîñòè íå áóäåò;
áûñòðàÿ âñòàâêà ñòðîê â ïîðÿäêå ñîðòèðîâêè ïåðâè÷íîãî
êëþ÷à, â äðóãèõ ñëó÷àÿõ ìåäëåííî;
ïðè îáíîâëåíèè ïåðâè÷íîãî êëþ÷à íóæíû äîïîëíèòåëüíûå
îïåðàöèè ÷òîáû ïåðåìåñòèòü ñòðîêó;
âòîðè÷íûå êëþ÷è çàíèìàþò áîëüøå ìåñòà, ò.ê. õðàíÿò
çíà÷åíèÿ ïåðâè÷íûõ;
ïðè ïîèñêå ïî âòîðè÷íîìó êëþ÷ó äîïîëíèòåëüíî
ïðîèçâîäèòüñÿ ïðîñìîòð ïî ïåðâè÷íîìó êëþ÷ó.
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Ïîêðûâàþùèå èíäåêñû

Èíäåêñû, êîòîðûå ïîêðûâàþò âñå íåîáõîäèìûå äàííûå. Â ýòîì
ñëó÷àå MySQL áåðåò çíà÷åíèÿ íåïîñðåäñòâåííî èç èíäåêñîâ.

çíà÷åíèå èíäåêñà çàíèìàåò ìíîãî ìåíüøå ìåñòà ÷åì âñÿ
ñòîêà èç òàáëèöû;

äîñòóï ê äàííûì èíäåêñà ïðîèçâîäèòü áûñòðåå ÷åì ê
ñòðîêå òàáëèöû;

çà÷àñòóþ èíäåêñû êåøèðóþòñÿ ëó÷øå ÷åì äàííûå;

â InnoDB âòîðè÷íûå êëþ÷è ñîäåðæàò çíà÷åíèÿ ïåðâè÷íûõ,
÷òî äàåò äîïîëíèòåëüíûé ïîêðûâàþùèé èíäåêñ.
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Ïîêðûâàþùèå èíäåêñû: ïðèìåðû

SELECT store_id, film_id FROM sakila.inventory; �ïðè
èíäåêñå íà (store_id, film_id)

SELECT * FROM products WHERE actor='SEAN CARREY'

AND title like '%APOLLO%' ->

SELECT *

FROM products

JOIN (

SELECT prod_id

FROM products

WHERE actor='SEAN CARREY' AND title LIKE '%APOLLO%'

) AS t1 ON (t1.prod_id=products.prod_id)
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Èñïîëüçîâàíèå èíäåêñîâ äëÿ ñîðòèðîâêè

Îñíîâàíî íà ñâîéñòâå ëåâîñòîðîííåé ïðåôèêñíîñòè èíäåêñîâ.

Ïðèìåðû, êîãäà èíäåêñû íå èñïîëüçóþòñÿ:

CREATE TABLE rental ( ...

UNIQUE KEY rental_date (rental_date,inventory_id,customer_id) ...);

WHERE rental_date = '2005-05-25' ORDER BY

inventory_id DESC, customer_id ASC;

WHERE rental_date = '2005-05-25' ORDER BY

inventory_id, staff_id;

WHERE rental_date = '2005-05-25' ORDER BY

customer_id;

WHERE rental_date > '2005-05-25' ORDER BY

inventory_id, customer_id;

WHERE rental_date = '2005-05-25' AND inventory_id IN(1,2) ORDER BY

customer_id;
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Î ÷åì ðå÷ü

1 Ââåäåíèå

2 Ìåõàíèçìû õðàíåíèÿ

3 Òèïû äàííûõ

4 Èíäåêñû

5 Íîðìàëèçàöèÿ è äåíîðìàëèçàöèÿ

6 Merge & Partitioning

7 Îïòèìèçàöèÿ çàïðîñîâ

8 Êåøèðîâàíèå çàïðîñîâ

9 Õðàíèìûå ïðîöåäóðû è ôóíêöèè

10 Ïðåäñòàâëåíèÿ
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Íîðìàëèçàöèÿ è äåíîðìàëèçàöèÿ â MySQL

Íîðìàëèçèðîâàííàÿ ñõåìà:

áûñòðåå îáíîâëÿåòñÿ;

ìåíüøå äóáëèðóþùèõñÿ äàííûõ;

íåò íåîáõîäèìîñòè ïèñàòü DISTINCT è GROUP BY çàïðîñû.

Äåíîðìàëèçèðîâàííàÿ ñõåìà:

ïîçâîëÿåò èçáåæàòü JOIN, ÷òî â ñëó÷àå MySQL äàåò
çíà÷èòåëüíûé âûèãðûø;

èñïîëüçóéòå ñïåöèàëüíûå òàáëèöû: ñache, summary,
counter.
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Òàáëèöû ñache, summary, counter

Cache Ñîçäàåòñÿ äëÿ îïòèìèçàöèè ñëîæíûõ âûáîðîê.
Ò.å. ñîçäàåòñÿ ñïåöèàëüíàÿ òàáëèöà, ñîäåðæàùàÿ
òîëüêî òå äàííûå êîòîðûå íåîáõîäèìî èç äðóãîé
òàáëèöû èëè íåñêîëüêèõ òàáëèö + ñîçäàþòñÿ
íåîáõîäèìûå èíäåêñû.

Summary Ñïåöèàëüíûå òàáëèöû êîòîðûå ñîäåðæàò
àãðåãèðîâàííûå äàííûå îò çàïðîñîâ GROUP BY.
Íàïðèìåð òàáëèöà õðàíÿùàÿ èíôîðìàöèþ î
êîëè÷åñòâå ñîîáùåíèé êàæäûé ÷àñ.

Counter Ñïåöèàëüíûå òàáëèöû õðàíÿùèå êîëè÷åñòâî
ñêà÷åê ôàéëîâ, ïðîñìîòðîâ ñòðàíèöû, êëèêîâ è
ò.ä.
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Ïðèìåðû ñache, summary, counter òàáëèö

CREATE TABLE msg_per_hr (

hr DATETIME NOT NULL,

cnt INT UNSIGNED NOT NULL,

PRIMARY KEY(hr)

);

SELECT SUM(cnt) FROM msg_per_hr

WHERE hr BETWEEN

CONCAT(LEFT(NOW( ), 14), '00:00') - INTERVAL 23 HOUR

AND CONCAT(LEFT(NOW( ), 14), '00:00') - INTERVAL 1 HOUR;

CREATE TABLE hit_counter (

slot tinyint unsigned not null primary key,

cnt int unsigned not null

) ENGINE=InnoDB;

INSERT INTO daily_hit_counter(day, slot, cnt)

VALUES(CURRENT_DATE, RAND( ) * 100, 1)

ON DUPLICATE KEY UPDATE cnt = cnt + 1;
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Î ÷åì ðå÷ü

1 Ââåäåíèå

2 Ìåõàíèçìû õðàíåíèÿ

3 Òèïû äàííûõ

4 Èíäåêñû

5 Íîðìàëèçàöèÿ è äåíîðìàëèçàöèÿ

6 Merge & Partitioning

7 Îïòèìèçàöèÿ çàïðîñîâ

8 Êåøèðîâàíèå çàïðîñîâ

9 Õðàíèìûå ïðîöåäóðû è ôóíêöèè

10 Ïðåäñòàâëåíèÿ
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Merge Table: îñîáåííîñòè

Îáúåäèíÿåò íåñêîëüêî òàáëèö â îäíó, êàê VIEWS + UNION

âñåãäà äåðæèò îòêðûòûìè íåñêîëüêî äåñêðèïòîðîâ ôàéëà;

íå ïðîâåðÿåò íà ñîîòâåòñòâèå òàáëèöû âõîäÿùèå â
îáúåäèíåíèå, ïðîñòî âûäàñò îøèáêó ïðè îáðàùåíèè;

÷òåíèå òàáëèö � â ïîðÿäêå èõ îáúÿâëåíèÿ ïðè ñîçäàíèè
merge table;

âûáîð îäíîé ñòðîêè ïî êëþ÷ó ïðîèñõîäèò ìåäëåííåé;

ïîèñê èíòåðâàëà çíà÷åíèé ïðîèñõîäèò áûñòðåé;

cîçäàíèå, óäàëåíèå è ìîäèôèêàöèÿ merge tables � áûñòðàÿ
îïåðàöèÿ.
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Merge Tables: ïðèìåð

CREATE TABLE t1(a INT NOT NULL PRIMARY KEY) ENGINE=MyISAM;

CREATE TABLE t2(a INT NOT NULL PRIMARY KEY) ENGINE=MyISAM;

INSERT INTO t1(a) VALUES(1),(2);

INSERT INTO t2(a) VALUES(1),(2);

CREATE TABLE mrg(a INT NOT NULL PRIMARY KEY)

ENGINE=MERGE UNION=(t1, t2) INSERT_METHOD=LAST;

SELECT a FROM mrg;

+---+

| a |

+---+

| 1 |

| 2 |

| 3 |

+---+
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Merge Table � íåêîòîðûå ñòðàòåãèè èñïîëüçîâàíèÿ

äëÿ äîñòóïà ê äàííûì, èìåþùèì àêòèâíóþ è íåàêòèâíóþ
÷àñòü, íàïðèìåð, ëîãèðîâàíèå: êàæäûé äåíü ñîçäàâàòü
òàáëèöó, â êîòîðóþ ïðîèçâîäèòü âñòàâêó, è äîáàâëÿòü å¼ â
merge table;

ðàçáèâàòü áîëüøèå òàáëèöû íà ìàëåíüêèå: èõ ïðîùå
ñîäåðæàòü, âîñòàíàâëèâàòü è ò.ä.

óäîáíî äëÿ óäàëåíèÿ ñòàðûõ äàííûõ: áûñòðåå óäàëèòü
öåëèêîì ìàëåíüêóþ òàáëèöó;

Èñïîëüçîâàòü âìåñòî VIEW + UNION: ðàáîòàåò áûñòðåå
ò.ê. íå ñîçäàåò âðåìåííûõ òàáëèö. Íàïðèìåð ìîæíî
îáúåäèíÿòü â÷åðàøíèå äàííûå ñ ïðåäûäóùèìè, äëÿ
ïðåäîñòàâëåíèÿ íåäåëüíûõ îò÷åòîâ;

ìîæíî ñæèìàòü �ñòàðûå� òàáëèöû.
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Partitions: ïðèåìóùåñòâà è îãðàíè÷åíèÿ

ìîæíî óêàçàòü, êàêèå èìåííî ñòðîêè âõîäÿò â îòäåëüíóþ
÷àñòü: íàïðèìåð, ïðè ðàçäåëåíèè ïî äàòå, âûðàæåíèÿ ñ
âûáîðêîé ïî äàòå áóäóò îáðàùàòüñÿ òîëüêî ê îäíîé ÷àñòè;

÷àñòÿìè ëåã÷å óïðàâëÿòü, ÷åì öåëûìè äàííûìè;

÷àñòè ìîæíî ðàçìåñòèòü íà ðàçíûõ ôèçè÷åñêèõ íîñèòåëÿõ

íåëüçÿ îáðàòèòñÿ ê ÷àñòÿì ïî îòäåëüíîñòè, êàê â ñëó÷àå
merge table;

äëÿ ðàçáèåíèÿ íà ÷àñòè èñïîëüçóåòñÿ îãðàíè÷åííîå
ìíîæåñòâî partitions functions;

ãðóáî partitions ìîæíî âîñïðèíèìàòü êàê îñîáûé âèä
èíäåêñîâ;

êàæäûé óíèêàëüíûé êëþ÷ äîëæåí ñîäåðæàòü ññûëêó íà
partitin function, ÷òî óâåëè÷èâàåò åãî ðàçìåð.

âíåøíèå êëþ÷è íå ðàáîòàþò;

íå âñå õðàíèìûå ìåõàíèçìû ïîääåðæèâàþò.
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Partitions: ïðèìåðû èñïîëüçîâàíèÿ

CREATE TABLE sales_by_day (

day DATE NOT NULL,

product INT NOT NULL,

sales DECIMAL(10, 2) NOT NULL,

returns DECIMAL(10, 2) NOT NULL,

PRIMARY KEY(day, product)

) ENGINE=InnoDB;

ALTER TABLE sales_by_day

PARTITION BY RANGE(YEAR(day)) (

PARTITION p_2006 VALUES LESS THAN (2007),

PARTITION p_2007 VALUES LESS THAN (2008),

PARTITION p_2008 VALUES LESS THAN (2009),

PARTITION p_catchall VALUES LESS THAN MAXVALUE );

ALTER TABLE mydb.very_big_table

PARTITION BY KEY(<primary key columns>) (

PARTITION p0 DATA DIRECTORY='/data/mydb/big_table_p0/',

PARTITION p1 DATA DIRECTORY='/data/mydb/big_table_p1/');
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Partitions � ïðèìåðû îïòèìèçàöèè çàïðîñîâ

EXPLAIN PARTITIONS � âûâîäèò èñïîëüçóåìûå ÷àñòè

EXPLAIN PARTITIONS

SELECT * FROM sales_by_day WHERE day > '2007-01-01'

...

partitions: p_2007,p_2008

MySQL íå âñåãäà ïîíèìàåò êîãäà ïðèìåíèòü partitions:

EXPLAIN PARTITIONS SELECT *

FROM sales_by_day WHERE YEAR(day) = 2007

...

partitions: p_2006,p_2007,p_2008

Ñòàðàéòåñü â WHERE èñïîëüçîâàòü òå æå ôóíêöèè, ÷òî è ïðè
ðàçáèåíèè íà ÷àñòè:

EXPLAIN PARTITIONS SELECT * FROM sales_by_day

WHERE day BETWEEN '2007-01-01' AND '2007-12-31'

...

partitions: p_2007
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Î ÷åì ðå÷ü

1 Ââåäåíèå

2 Ìåõàíèçìû õðàíåíèÿ

3 Òèïû äàííûõ

4 Èíäåêñû

5 Íîðìàëèçàöèÿ è äåíîðìàëèçàöèÿ

6 Merge & Partitioning

7 Îïòèìèçàöèÿ çàïðîñîâ

8 Êåøèðîâàíèå çàïðîñîâ

9 Õðàíèìûå ïðîöåäóðû è ôóíêöèè

10 Ïðåäñòàâëåíèÿ
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Îáùèå ðåêîìåíäàöèè I

Âûáèðàåì òîëüêî íóæíûå êîëîíêè è ñòðîêè, èñïîëüçóåì
âíåøíèå êëþ÷è äëÿ óñêîðåíèÿ JOIN;

Ñhopping up a query: îãðàíè÷èâàåì òàêèå âûðàæåíèÿ, êàê
îáíîâëåíèå âñåé òàáëèöû, ñ ïîìîùüþ LIMIT èëè äðóãèìè
ìåòîäàìè;

Ðàçáèâàåì JOIN íà íåñêîëüêî ïðîñòûõ âûðàæåíèé, êîãäà
ýòî âîçìîæíî;

mysql_fetch_array � èëëþçèÿ èçâëå÷åíèÿ äàííûõ
ïîñòðî÷íî, íà ñàìîì äåëå âñå äàííûå ñðàçó ïîìåùàþòñÿ â
ïàìÿòü. Èñïîëüçóåì mysql_unbuffered_query, åñëè ýòî
âîçìîæíî.
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Îáùèå ðåêîìåíäàöèè II

JOIN ïðèâîäÿò ê âëîæåííûì öèêëàì (èç-çà ÷åãî íå
ïîääåðæèâàþòñÿ âñå òèïû JOIN) ⇒ ìèíèìèçèðóåì èõ
êîëè÷åñòâî è îáõîäèìñÿ áåç multiple join;

Ïðè âûïîëíåíèè JOIN è ïîäçàïðîñîâ ñîçäàþòñÿ òàáëèöû â
ïàìÿòè, åñëè ïðè ýòîì åñòü ïîëÿ ñ BLOB èëè TEXT, òî
òàáëèöà ïèøåòñÿ íà äèñê � ïëîõî;

Çàìåíà ïîäçàïðîñîâ íà JOIN ÷àñòî óëó÷øàåò
ïðîèçâîäèòåëüíîñòü, íî êàæäûé êîíêðåòíûé ñëó÷àé
òðåáóåò ïðîâåðêè;
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Íå çàáûâàåì ïðî query optimizer hints I

HIGH_PRIORITY/LOW_PRIORITY � Óñòàíàâëèâàåò ïðèîðèòåò
äëÿ âûðàæåíèÿ

DELAYED � Èñïîëüçóåòñÿ äëÿ INSERT è REPLACE. Âûðàæåíèå
âûïîëíÿåòñÿ íå ñðàçó, ñòðîêè ïîìåùàþòñÿ â áóôåð

STRAIGHT_JOIN � Èñïîëüçóåòñÿ ïðè íåñêîëüêèõ JOIN äëÿ
ñîðòèðîâêå èõ â óêàçàííîì ïîðÿäêå

SQL_SMALL_RESULT/SQL_BIG_RESULT � Èñïîëüçóåòñÿ äëÿ
GROUP BY è DISTINGS. Ñîîáùàåò MySQL ñòîèò ëè
ïîìåùàòü âðåìåííóþ òàáëèöó íà äèñê

SQL_BUFFER_RESULT � Ïîìåùàåò ðåçóëüòàò â áóôåð

SQL_CACHE/SQL_NO_CACHE � Ñîîáùàåò ñåðâåðó ìîæíî ëè
êåøèðîâàòü âûðàæåíèå
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Íå çàáûâàåì ïðî query optimizer hints II

SQL_CALC_FOUND_ROWS � Èñïîëüçóåòñÿ â LIMIT çàïðîñàõ. Íå
ñìîòðÿ íà LIMIT ñ÷èòàâåò âñå ñòðîêè, êîëè÷åñòâî êîòîðûõ
äîñòóïíî FOUND_ROWS().

FOR UPDATE and LOCK IN SHARE MODE � Èñïîëüçóåòñÿ â
SELECT çàïðîñàõ, êîãäà âû çíàåò, ÷òî ïîñëå âûáîðêè,
áóäèòå îáíîâëÿòü ýòè ñòðîêè. Ïîääåðæèâàåòñÿ òîëüêî â
InnoDB

USE INDEX, IGNORE INDEX, and FORCE INDEX � �Ñîâåòóåò
èëè çàñòàâëÿåò� MySQL èñïîëüçîâàòü èíäåêñû
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Îïòèìèçàöèÿ COUNT

ñ÷èòàåò ëèáî ÷èñëî çíà÷åíèé COUNT(id), ëèáî êîëè÷åñòâî
ñòðîê COUNT(*), âòîðîå � áûñòðåå;

MyISAM î÷åíü áûñòðî îáðàáàòûâàåò COUNT(*), íî áåç
WHERE.

ïîäñ÷åò êîëè÷åñòâà çíà÷åíèé � ïîêðûâàþùèå èíäåêñû;

îäèí èç òåõ ñëó÷àåâ, êîãäà ìîæåò ïîìî÷ü âëîæåííîå
âûðàæåíèå:

SELECT COUNT(*) FROM world.city WHERE ID > 5;

SELECT (SELECT COUNT(*) FROM world.city) - COUNT(*)

FROM world.city WHERE ID <= 5;
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Îïòèìèçàöèÿ JOIN è ïîäçàïðîñîâ

èñïîëüçóéòå èíäåêñû äëÿ ñâÿçè òàáëèö

còàðàéòåñü óêàçûâàòü â GROUP BY èëè ORDER BY òîëüêî
êîëîíêè èç îäíîé òàáëèöû, ÷òîáû ìîæíî áûëî ïðèìåíèòü
èíäåêñû;

cèíòàêñèñ è âûïîëíåíèå JOIN ñèëüíî çàâèñèò îò âåðñèè
MySQL;

còàðàéòåñü ïî âîçìîæíîñòè çàìåíÿòü âëîæåííûå
âûðàæåíèÿ íà JOIN.
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Îïòèìèçàöèÿ GROUP BY è DISTINCT

èñïîëüçóéòå èíäåêñû � ñàìûé ðåçóëüòàòèâíûé ñïîñîá

ñåðâåð ìîæåò èñïîëüçîâàòü òàáëèöó â ïàìÿòè èëè
äèñêîâîå ïðîñòðàíñòâî â çàâèñèìîñòè îò ðàçìåðà
ðåçóëüòàòà ⇒ SQL_BIG_RESULT è SQL_SMALL_RESULT;

ñòàðàéòåñü ãðóïïèðîâàòü ïî öåëî÷èñëåííûì êëþ÷àì;

èñïîëüçóéòå ïîêðûâàþùèå èíäåêñû:

SELECT actor.first_name, actor.last_name, c.cnt

FROM sakila.actor

INNER JOIN (

SELECT actor_id, COUNT(*) AS cnt

FROM sakila.film_actor

GROUP BY actor_id

) AS c USING(actor_id) ;
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Îïòèìèçàöèÿ LIMIT è UNION

áîëüøå ñìåùåíèå � ìåíüøå ïðîèçâîäèòåëüíîñòü;
áîëüøàÿ òàáëèöà � ïîêðûâàþùèå èíäåêñû:

SELECT film.film_id, film.description

FROM sakila.film

INNER JOIN (

SELECT film_id FROM sakila.film

ORDER BY title LIMIT 50, 5

) AS lim USING(film_id);

èíîãäà óäîáíî ñîçäàòü ñïåöèàëüíóþ êîëîíêó ñ èíäåêñîì:

SELECT film_id, description FROM sakila.film

WHERE position BETWEEN 50 AND 54 ORDER BY position;

àíàëîãè÷íî è äëÿ UNION, íî îí âñåãäà ñîçäàåò âðåìåííóþ
òàáëèöó;
èñïîëüçóéòå UNION ALL.
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Î ÷åì ðå÷ü

1 Ââåäåíèå

2 Ìåõàíèçìû õðàíåíèÿ

3 Òèïû äàííûõ

4 Èíäåêñû

5 Íîðìàëèçàöèÿ è äåíîðìàëèçàöèÿ

6 Merge & Partitioning

7 Îïòèìèçàöèÿ çàïðîñîâ

8 Êåøèðîâàíèå çàïðîñîâ

9 Õðàíèìûå ïðîöåäóðû è ôóíêöèè

10 Ïðåäñòàâëåíèÿ
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Îñîáåííîñòè êåøèðîâàíèÿ

êåøèðóåòñÿ âåñü ðåçóëüòàò SELECT;

êåø ïðîâåðÿåòñÿ ïî ïîëíîìó ñîâïàäåíèþ SQL âûðàæåíèÿ,
èçìåíåíèÿ äàæå â êîììåíòàðèÿõ � ïåðåçàïèñü;

íå êåøèðóþòñÿ: ôóíêöèè òèïà NOW() CURRENT_DATE(),
ïîëüçîâàòåëüñêèå ôóíêöèè, õðàíèìûå ïðîöåäóðû è
ôóíêöèè, ïîëüçîâàòåëüñêèå ïåðåìåííûå, âðåìåííûå
òàáëèöû èëè ëþáûå òàáëèöû ñ ïðèâèëåãèÿìè íà êîëîíêè è
òàê äàëåå;

â InnoDB êåøèðîâàíèå îñëîæíåíî òðàíçàêöèÿìè;

òîíêîå ìåñòî â ïðîöåññå êåøèðîâàíèÿ � çàïèñü ðåçóëüòàòà
â êåø, âîçìîæíà íåõâàòêà ïàìÿòè è äðóãèå ñáîè.
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Ðåêîìåíäàöèè ïî êåøèðîâàíèþ

ñàìûå ïîäõîäÿùèå âûðàæåíèÿ äëÿ ñåðâåðíîãî
êåøèðîâàíèÿ � êîòîðûå âîçâðàùàåò ìàëî äàííûõ è òðóäíî
âûïîëíèìû, íàïðèìåð COUNT();

êåøèðîâàíèå áîëüøîãî îáúåìà äàííûõ ÷àñòî ïðèâîäèò ê
ñíèæåíèþ ïðîèçâîäèòåëüíîñòè, â òàêèõ ñëó÷àÿõ �
SQL_NO_CACHE;

ïðè àêòèâíîì èñïîëüçîâàíèè ñåðâåðíîãî êåøà îáðàòèòå
âíèìàíèå íà òàêèå íàñòðîéêè êàê query_cache_type,
query_cache_size, query_cache_min_res_unit,
query_cache_limit, query_cache_wlock_invalidate;

èñïîëüçóéòå êëèåíòñêèé êåø � ôàéëîâûé èëè MemCache.
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Î ÷åì ðå÷ü

1 Ââåäåíèå

2 Ìåõàíèçìû õðàíåíèÿ

3 Òèïû äàííûõ

4 Èíäåêñû

5 Íîðìàëèçàöèÿ è äåíîðìàëèçàöèÿ

6 Merge & Partitioning

7 Îïòèìèçàöèÿ çàïðîñîâ

8 Êåøèðîâàíèå çàïðîñîâ

9 Õðàíèìûå ïðîöåäóðû è ôóíêöèè

10 Ïðåäñòàâëåíèÿ
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Îñîáåííîñòè õðàíèìûõ ïðîöåäóð è ôóíêöèé

ïëîõî îïòèìèçèðóþòñÿ è ïëîõî êåøèðóþòñÿ

õðàíèìûå ïðîöåäóðû äëÿ íåñëîæíûõ è íåáîëüøèõ
çàïðîñîâ, áîëåå ñëîæíàÿ ëîãèêà � âíå ÁÄ.

âåñ¼ëûé áàã-ôè÷à: ROW_COUNT() âñåãäà âîçâðàùàåò 1,
êðîìå ïåðâîé ñòðîêè BEFORE òðèããåðà ⇒ èìèòàöèÿ
òðèããåðà per-statement âìåñòî FOR EACH ROW:

CREATE TRIGGER fake_statement_trigger

BEFORE INSERT ON sometable FOR EACH ROW

BEGIN

DECLARE v_row_count INT DEFAULT ROW_COUNT( );

IF v_row_count <> 1 THEN

-- Your code here

END IF;

END;
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Êóðñîðû & Prepared Statements

Êóðñîð:

ñóùåñòâóåò òîëüêî íà ÷òåíèå è òîëüêî â ïðÿìîì ïîðÿäêå;

âûïîëíÿåò âûðàæåíèå â ìîìåíò îòêðûòèÿ è âñåãäà ñîçäàåò
âðåìåííóþ òàáëèöó , a ýòî óæå èçâåñòíûå ïðîáëåìû;

Prepared Statement:

ïàðñèòñÿ è îïòèìèçèðóåòñÿ òîëüêî îäèí ðàç;

äëÿ ïåðåäà÷è ïàðàìåòðîâ ñîçäàí ñïåöèàëüíûé ïðîòîê
ïåðåäà÷è ïàðàìåòðîâ â áèíàðíîì âèäå;

ïàðàìåòðû õðàíÿòñÿ â ïàìÿòè;

äàþò ïðèðîñò ïðîèçâîäèòåëüíîñòè ïðè èñïîëüçîâàíèè â
õðàíèìûõ ïðîöåäóðàõ;

çàìåäëÿþò ðàáîòó åñëè âûïîëíÿåòñÿ îäèí-äâà ðàçà.
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Î ÷åì ðå÷ü

1 Ââåäåíèå

2 Ìåõàíèçìû õðàíåíèÿ

3 Òèïû äàííûõ

4 Èíäåêñû

5 Íîðìàëèçàöèÿ è äåíîðìàëèçàöèÿ

6 Merge & Partitioning

7 Îïòèìèçàöèÿ çàïðîñîâ

8 Êåøèðîâàíèå çàïðîñîâ

9 Õðàíèìûå ïðîöåäóðû è ôóíêöèè

10 Ïðåäñòàâëåíèÿ
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Ïîëåçíûå ñâåäåíèÿ

Views ìîæåò ðàáîòàòü â äâóõ ðåæèìàõ � templorary table &
merge query
Íàèáîëåå èíòåðåñåí âòîðîé:

MySQL îáúåäèíÿåò çàïðîñû â îäèí

Íàìíîãî ýôôåêòèâíåå, ÷åì templorary table

Äîñòóïíî äëÿ îáíîâëåíèÿ

ÍÎ

Òàêîé âàðèàíò ðàáîòàåò òîëüêî åñëè âûðàæåíèå äëÿ
ïîñòðîåíèÿ View ïðîñòîå.

Äàæå î÷åíü ïðîñòîå, ò.å. íå ñîäåðæèò
GROUP BY, DISTINCT, aggregate functions, UNION, subqueries,

. . . è âñå ÷òî íå one to one
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×òî ÷èòàòü

High Performance MySQL: Optimization, Backups,
Replication, and More

MySQL Performance Blog

MySQL Documentation
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http://www.amazon.com/High-Performance-MySQL-Optimization-Replication/dp/0596101716/ref=sr_1_1?ie=UTF8&s=books&qid=1248328921&sr=1-1
http://www.amazon.com/High-Performance-MySQL-Optimization-Replication/dp/0596101716/ref=sr_1_1?ie=UTF8&s=books&qid=1248328921&sr=1-1
http://www.mysqlperformanceblog.com/
http://dev.mysql.com/doc/

	Введение
	Механизмы хранения
	Типы данных
	Индексы
	Нормализация и денормализация
	Merge & Partitioning
	Оптимизация запросов
	Кеширование запросов
	Хранимые процедуры и функции
	Представления
	Дополнительные материалы

