MySQLIE=BIER
1 BEZHRERG
1.1 EFHESHEE

MySQLABIES E—RFISQUEMFRIES, EBIEEASHRIIING, BALMAMER, BEEH
RS RIS, TSRS, — A, ESEELITS]:
o FFH (Atomicity) | FEE—NETRIERT, FUEHE. REREESTNFEREEA
SEFHIHIT, BLLHBEWENR, AEERGAENEI BRI,
o —BElt (Consistency) : ESMHUTELIEREM— N —EIERSHBRIE— N —SIERES, EF
ST BNESERT S, SRS —,
o WM (solation) : ESMHTAZEMESOTI. DEEA— NG ESRNES, &
NES RS RS, LSRR,
o $20% (Durability) : —EHSIRAAY), WHIEENKTERAAMA, AERGRERED
FEEE,
FEI MR —REILUES HACID, EEEEE, — SR G= MEHAER—ERL, B
HREAR: —BIE FRUSERNER, TETE. BEESAEESASORE. BTH.
— AR — R A E TSl —E0 1,
FERA B —AMIF I DR
L RESRTEIE, BEMMRAHEE, RO RIESNRSIERE. BeE— NITRS,
HABRAMKS: WEARIKEE, JHE, RS T—SHIRE, NKEARKS B B—ESIIA
2,
B, WEERE—EE: FERTEZE, RAWRRS—IE, BREN, TeRIKEEMH,
BT RGEB R AT BRI RS, MR, T ARIREIRD T 1005, Tl
FIBHIRITEINT 1007, (EERESTRRERS,
BB AR T R R R S RS HOIR?

1. RFE: RRAFZEER1007T. £ 1MEST, RITRFASBETMKFATIRR1005T, RAE/HX
EREHEANKFB, EXNIREF, BAXEMRFEHEIIT, BAMKY. MRET—NRE
KW, GIIEANSEIESR SRR, BEHASER, EABMREGHER, WHRAMKFBAY
REUSRIFAZE,

2. BBt AP APEEHTERERER, EttRP TR TEKRFSEIRFRR. R
BMERXEHREECAAEETN. £S5+, BWRENZIRITHEMRE, B2IFESS
Bl XEWEEERIIRET, EttBERANIZERIKF RN —SEA RIS,

3. /A —EREIKRERINER, IRITRFVIRIEXERSEBRRAMLN. BERFLELE
BEHEH, BIKEHRMEHELIEEIRE, FREEX.

BEERES, RITRETURREREE PR EAIERYE, ARIFBFPNS ST IEUE.

1.2 fEMySQLEYFR{ERES

TEREMYSQLEFESZEXRI LM<,


af://n1151
af://n1153
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af://n1178

L=t ik

START BTES—#NES. ERIESZE, BERISQURIERHRRA
TRANSACTION/BEGIN —NRFAREFS, BEIBHRERESEIRES L.

FRTIRRRES. SESTHRMERIEERMIITAHBERTERELKA
COMMIT RFEIEUERRT, NEFACOMMITERS. RRESEEES TR
BEFERL

BFEIRES., SEESPREBRSEFENHIAINERE, FTLL
ROLLBACK {EFAROLLBACK#E< . [ELRISHIHESTRIEERE, FHSEIRERK
SRESTHRZARPRE.

RTelE—MRFR (Savepoint) , EEILMERESPRYEHTMNE
SAVEPOINT HATERDEIR. SAVEPOINTER SSRGS D AR E/\IIBIEHTT,
HEFENRREHEEIRER.

BFEN—MAER, BRABHERRENZRFR. RELEASE

RELEASE SAVEPOINT : NV
SAVEPOINTER S AP ES TELEIZIIRER, UNERR.

BT EIREEENRETR. SFBREFESTHEMERTEHOER
AY, AJLAEFBROLLBACK TO SAVEPOINTA <SS RIREIEERIR
7.

ROLLBACK TO
SAVEPOINT

BEToR, BANBISQLEGSKER LRfIF,

# H A I AN

CREATE TABLE bank_accounts (
id INT AUTO_INCREMENT PRIMARY KEY,
account_number VARCHAR(20) UNIQUE,
balance DECIMAL(10, 2)

DE

INSERT INTO bank_accounts (account_number, balance) VALUES
('1001', 1000.00),
('1002', 2000.00);

# FFIEHE—AFE

BEGIN; # I #%START TRANSACTION

# BEEHATJLADML

select * from bank_accounts;

update bank_accounts set balance = 1100 where id = 1;
# ffupdatex g, fEAT OF R —NEIDEINRANFSA—FEN

# RUHBEOR4 IR

ROLLBACK;

# IR —AFSE

BEGIN; # I{#START TRANSACTION

# BT LA DML

update bank_accounts set balance
# Al NMRIER

SAVEPOINT pointl;

# PATAHERIES)

update bank_accounts set balance = 1900 where id = 1;
# [F B RAF R

1100 where id

Il
=



ROLLBACK TO pointl;

# PAT A IETRIIES)

update bank_accounts set balance = 1900 where 1id = 2;
# RTHE

COMMIT,;

# JEAREOFMEAME AR N AR 80T

NRRFZEautocommitlEEN1, IPAB—EDMLENAME—EFS. IRRERTE
autocommitfYEEA0, BPARUTDMLENATE—NESHYH, FEcommit A B8EERES.

2 FRIEHFRESRA

FEZRIfIFEF, R THIISESEGREN: —ISESEMMTEREYS, ERINIBORTELRIR
ROEEREZEIRY. IXFRPR R MRISEI SRR R ER B RS N RFRF AL RAIAE. BRET
SRBA VAR RIX P MAJRR:

* FHREWRHAFRIEE? BRI AREEHRATZEZGE?

o [REREESFEARNRIIL? BERDEESHITE?

2.1 HERF=ERMEANEDE

IE5S (Dirty Write) : JESRIEEHANET, —IESJENT B RS ERERAEIE, AE5—
PMNESXIEN THRNEEFFER, SEEEREA—EETAY.

Tl T2
__________ [
begin |
read(A) |
A=A+100 |
|begin
| read(A)
| A=A+100
lwrite(A) #EWEE RS
| commit
write(A) |
commit |

TLHESEXTAIN T 1002 J5 , Bl AT 218 5 2, T2 3202 R V1000, BEJR T2 T1 A4k S AEE AR
1100, A TTIMENBA KA, R T R&N—5k.

ffiE (Dirty Read) : Z—/EFJEET B— 1 ESHARRAVENER, MARETHR. WRZFSE
SKELR, NEEENAYEESCRR ERFTAISA—ER. XS SHRERTHHRAIERAIESR.

Tl T2
__________ [
begin |
read(A) |
A=A-100 |
write(A) |

|begin

[read(A) #BERKRE TS, 7 LA BURIRZE 40
|read(B) #XAME 15, o] DLEHURIE S M40
| sum=A+B
| commit
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read(B) |
B=B+100 |
write(B) |
commit |

TLREEEANI00042 7 7900, FF HEABIHHEEH, (HRAT2 RN %, ACLA 7900, AFEBKAE
e, R RIGA S BRSNS BIBHE FErhOF B2 7, X T 1210 5 #udl i S ME DT RTE A — 20, BliEs 7
HEN—BEEEN TTIN S, BARNLEIEZ2000, B2 ER K.

AOJESIE (Non-repeatable Read) : AOIESFERIEE—EFSHEZ/XEEE—1T80E, ERTF
HttESHNEHRE, SRSBISUES A5 Xuta SEER—E=SAIEEEUEHTZ/RIE
AT HIIA—ERIEER.

Tl T2

__________ [
|begin
|read(A) #XMEE 175, A R O AR AR
| A2 pdl % 1

read(A) |

A=A+100 |

write(A) |

commit |

lread(A) #FxkE 75, B A BRSO 2485 i AUk
| £ pdh k2

| commit

&JiE (Phantom Read) : ZEREE—IESASRITHERNES, (EHRTEMSESAIENZMER
BE, BRTHERERTI N, XURSSHERE—SSAITHERERR, SREPHIHTIE
iGN

|begin
|read (FTA) #REFE TS, LLATEOS IATH BT 81
| ARk #£1L A-->B-->C

insert(X) |

commit |
|read (Frf) #EEKEE 75, TS 4748 L 781
| "ERidR 2 A-->B-->C-->X

| commit

2.2 [RE%R5
NT AEEEMRAF AT R, SiRERY T RERBIAIES:
1. i&KIE3E (Read Uncommitted) :
o EXMEERAT, —IMESTLUSREIEMESEFRERENE. XERENRER, o
BESEUINE. AESIEMNLAESHAIRR,
2. iE2IB3 (Read Committed) :
o EXNMBBERIT, —IMEFRETREEMESEERERRIENE. XTLUERINE, B2
A RE R A ESIEFLERIERR,
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3. AJEESE (Repeatable Read) :
o AXNMRBERAT, —NEFSEE—EFPZREBERNEUE, BSRNERE—EHRI. X
AILOB RIS IATESIE, BEMATsERELEIRM,
4. B{F4L (Serializable) :

o EXNMBEBERBIT, BESEHITHITHN, BIESHEEEMINRFHHIT R, XJLuE
RIEE. FIESENOEFHEHREE, BEIPHERFRIFRIERE.

N EETRIRBRISREKNS, SRS, REIRHET, EREFNRRRRENS, BFPA
DIHRIESEIREREH TIRE. XERBERBIAARRRREFRZBIF AR, TR

IS BEAEE ARIESE iE
1SER#23% READ UNCOMMITTED x V N N
4235 READ COMMITTED x x \ N
BJE515E REPEATABLE READ x x x N
E81T4¢ SERIALIZABLE x x x .

HATTLIEMYSQLE i Ran S EZEIR B Al

SELECT @@transaction_isolation; # 5.7t r LI tx_isolation

#IX NG AT SR 55 R B 2O W B N A ERS (Read Uncommitted) .
SET SESSION TRANSACTION ISOLATION LEVEL READ UNCOMMITTED;

BA TR LAER—MEIERI -

# OIS T RO

1>SET SESSION TRANSACTION ISOLATION LEVEL READ UNCOMMITTED;
# T2 T RS

2>SET SESSION TRANSACTION ISOLATION LEVEL READ UNCOMMITTED;
# HWHlselect

1>begin;

1>select * from bank_accounts;

# H 21505

2>begin;

2>update bank_accounts set balance = 1000 where id = 1;

# Bl select RIEIEAT

1>select * from bank_accounts;

# %1 updateffIfES5 L%  (ctrl+crl i)

1>update bank_accounts set balance = 900 where id = 1;

# FELF|% H2commitbljs A4 1] Llupdate

IR R AR ERA

#E O LE KT R 0,



1>SET SESSION TRANSACTION ISOLATION LEVEL READ COMMITTED;
# T2 T RS

2>SET SESSION TRANSACTION ISOLATION LEVEL READ COMMITTED;
# 7 1 LSO

1>begin;

1>select * from bank_accounts;

# H 21505080

2>begin;

2>update bank_accounts set balance = 1000 where id = 1;

# Wliselect KIEIEAZ

1>select * from bank_accounts;

# % H2commit

2>commit;

# Wlhlfselect KIHIEE T

1>select * from bank_accounts;

KreE R AR ESIE:

#% HLH T R R g,

1>SET SESSION TRANSACTION ISOLATION LEVEL REPEATABLE READ;
# W 2W T BRI

2>SET SESSION TRANSACTION ISOLATION LEVEL REPEATABLE READ;
# 7 0 LSO

1>begin;

1>select * from bank_accounts;

# H 2B

2>begin;

2>update bank_accounts set balance = 1000 where id = 1;

# %WH1fselect RIFHEAE

1>select * from bank_accounts;

# FHd2commit

2>commit;

# W1l select RIBHEILZEAL

1>select * from bank_accounts;

# @O lcommitz s, a4 HWAET

1>commit;

1>select * from bank_accounts;

MySQLZH, ANSREEAINNoDBIFEECSREPEATABLE READFRER A, AL —Er2EtE S XJiE R,

#%1 O LEE 2 T BEES g0,

1>SET SESSION TRANSACTION ISOLATION LEVEL REPEATABLE READ;
# T2 T R U

2>SET SESSION TRANSACTION ISOLATION LEVEL REPEATABLE READ;
# T O LS EERE

1>begin;

1>select * from bank_accounts;

# B 24 N—ATHEdE, Frcommit

2>begin;

2>insert into bank_accounts values (3,1003,1000);
2>commit;

# HllFselect KMEIERAL Frllselect B A LM

1>select * from bank_accounts;

# B R U AR S A £ 1k



1>select * from bank_accounts for update;

# {HiEinsert intofkIRILIFEH AL

1>insert into bank_accounts values (3,1003,1000);

ERROR 1062 (23000): Duplicate entry '3' for key 'bank_accounts.PRIMARY'

ERJESEE (Repeatable Read) FBEHKBIT, InnoDB 715 I EEIISRAHAEH (MVCC) KARR
LHERRE, MVCC B—MFFAI=sE], RFSESESBEUENER— SRR, WEn 75

LoLTisE AR,

ik, EIESIERERIT, S—1SFSHTEIRIRIERS, InnoDB SXERRIE—TEIEEREE
—MRER (snapshot) , ZIRERRIR T =S EHMITEIEEPEIEINS. XEWEER—F5A, BIE
HEASESEIERT TIENEIENERE, SSERSBEIRBPIIEEE, MASEREMESERTN
AUfEEEN.

HEAMESIEIERTIESEGEANR, InnoDB 2RISR TOIE— M AOMRA, FHRERIBRARIE
&7 B, EIESERERIT, —IESERTERNSREERCEMITHIEIRRR, Xk
%7 LA,

3 &5

3.1 ZEs |89/
B, BIERE—MERRS IR EKRRRA:

# FATFHSEHERIF— 110000017 N A I

mysqgl> select count(*) from large_table;

1 row in set (0.05 sec)

mysql> desc large_table;

LEEsS o eSS St ESS St S S S e e +
| Field | Type | Null | Key | Default | Extra

+---——== Fommmmmmmm - e +---=- e Fommm s +
| 4d | int | NO | PRI | NULL | auto_increment |
| coll | varchar(255) | YES | | NULL | [
| col2 | 1int | YES | | NuLL | |
| col3 | date | YES | | NuLL | |
e focoocooosoooos fooooo= e frocoocooos ocoosooosoosooos +

4 rows in set (0.01 sec)

# LT
mysql> select * from large_table where id = 30000;

e e e il e e +
| did | coll | col2 | col3 |
e Pomcosssssssos el e e e +
| 30000 | value958354 | 894 | 2020-07-27 |
+-—————= e +-————- LSS +

1 row in set (0.00 sec)
# AR Ew
mysql> select * from large_table where coll = 'value958354';

eoomoooe R e dmoooos Seemsosnonoos +
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| did | coll | col2 | col3
e e +-————- e +
| 30000 | value958354 | 894 | 2020-07-27 |
| 661608 | value958354 | 7099 | 2020-09-03 |
e e +-————- e +
2 rows in set (0.26 sec)

M EERBIFISFEIUEY, BRRERESMERIFERERIINEFERANER, EERET/IN
AT 2LERERFRAIEMBMLAEREERE? X8, R5IMAETEXEENER.
ZUERENEFNZENEEBENRRRS. ERENERERTRRER, P&, 5. 19
NN ERER, SRERMX. BIBR B—E. HMNTUBESBEEES, RERAIBIVE, =
ZFIFEE,

MySQL HRIZR5|, MAESTEBEGRESR, SR MySQL REIRECREIERI—FFIEEA.

BATTLMERS |[HRIBEARM, RRRSIFRE, RAEREEEECRIONE, XENIFTER
REANEEERT. MR, ERTNFRESZ, RHUECREZ, BERTHHEPE.

3.2 YRR ER S | RO ENIRES?

EMySQL, RSIMEIREHARE—R, BESREARNFERIEEARNEIESS. TERIIET
BT EMEREIRSRRIERR:
1.IRHRRS: MRENTHETS (talin, =1286) FER, HeeREETTuN. ERTIE—
MEKREBRIY, EBREEKE—E. RLREFIFEEEINAF, RERTHESR. BHh
ERRES TR, HARERHERTERSPRIBAT.
2. “XHIEN: MRS eEER, RREEMASIREHRIER MU BURER, R
B Z AT LUERIZIRE., FIMgiRE, BAERNRRSERERE, EENIRERR, S50
[AEEAIREISS, MRIEERE.

3. ZXHFR, BiY: —J5HE, BMERIFN, IFEEER, B—70H, BHESXN, 85—

RULIFES0OEEE, FUMIGREICARMEES. BT, B TRTERFERSIER,
IR,
jEaE : B-Tree Visualization (usfca.edu)
Wiz
315172288331239614123665599776770
ERZEBIAYAZIN .


af://n1297
https://www.cs.usfca.edu/~galles/visualization/BTree.html

4. B+ TEBIIRVEM L, A TIHENATGRE, "ILUH—LSTh. B+, FrarIsuEEEE
EEMFRRT, MIFMFRIRREFHERSIER. RREEZEN—RIANEEEN, BATD
TR\, BRILEETRENSZ, BT FORENRIEFMEERS], FTLARRBHN, —IT6s

R FEREES, B, BHNIHFhREBETISHHERN— M EFER, ETeEENA.

JE/RGIHE: B+ Tree Visualization (usfca.edu)

EREEBHHAYAAIR:

_«=4'“/’f¥f1r4%’f{f+:m:Kﬂ&hﬁ%ﬁﬁkﬂ&%x““ﬁk=~_
/\.//\

0001 0003 O0006-+4+ 0009 0014 0015w 0017 0022 0023 = 003 0055 - 0066 006 0070 0077 9 0088 0099

GE, HERFERS|IREBNREAEERIEB Y,

3.3 MySQLZ=S|aY5 3
FEMySQLEAF, ATLMRIERS INARMRRN RS 92K,
E]|: NI LI bR e

HATTLURIEFIRIM BRI ZRS IHTH K. AER ERNRSFOAERERS|, ABE—R LR IFRNE—R
5|, EtZRSIFRAEMES]. ESFIIIEENE: ARIETRAREEH—MHLIRIAME, MySQL
SEHMEERRS FMEIRS|. XEEERVWEERNNR, —EEEXERINREERZ—.

TERFIFEIET — R EBIeIE T ERERS FIE—ZS:

mysql> create table test (id int primary key, coll int unique key, col3 int, col4
varchar(30));
Query OK, 0 rows affected (0.02 sec)

mysql> show index from test\G
B R R R R R R R R 1_ row B e R L L S e R e
Table: test
Non_unique: 0 #hrildFESE
Key_name: PRIMARY
Seq_in_index: 1 #z5|H 47
column_name: id
Collation: A #H/7HN
cardinality: 0 #A[FEMEAIEE
Sub_part: NULL
Packed: NULL
NulT:
Index_type: BTREE
Comment:
Index_comment:
Vvisible: YES
Expression: NULL
Feddededefhhdhdfhhhdfhhddfhhddt 2- row FeddhdhdefhhdhdefhhdedfhddedNhddhd
Table: test
Non_unique: 0O
Key_name: coll
Seqg_in_index: 1
Ccolumn_name: coll


https://www.cs.usfca.edu/~galles/visualization/BPlusTree.html
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Ccollation: A

Cardinality: 0
Sub_part: NULL
Packed: NULL

Null: YES
Index_type: BTREE
Comment:

Index_comment:
Vvisible: YES
Expression: NULL

RS |CZEMMPRIISQLIES:

#OERR I LB IR 5
CREATE TABLE table_name (
columnl datatype,
column2 datatype,

INDEX index_name (columnl, column2)
);
# RS ARG &R
CREATE INDEX index_name ON table_name (columnl, column2);
ALTER TABLE table_name ADD INDEX index_name (columnl, column2);
# MRz
DROP INDEX index_name ON table_name;
ALTER TABLE table_name DROP INDEX index_name;

SIREIE SR

RIEXREYIREERRTLNRS #HT0K. MUBFRABIEARS IIVHIFERRIRIETR I BRFRE
Bl; SN FRASHEERIFARS INHEFERRIRIER NESESI.

LRI, BRSBILLRERIEIER, XMRLENFRILERZ, 2RFEEIFNENFRTGE
EE, FHIREIERTEESTERER. RINEEEEXERREREATRERY, KHTEA.
XNMHREAFRINRS EEAT R RIEHRS IRIRAIIRN, AILERESESI.

HEEFRSINSNFREBFY, BEEXFTHIREN. FEit, HErRtrtEEEMNAEaAERL, MR
i, A, MREEARGHIREDEFRRSIT.

create table test (id int primary key, coll int,col2 varchar(30), col3 1int, col4
varchar(30), index myindex(col13,col12,coll));

# {EVIRZEBIN, JdeEficol3, FEficol2, ifEEficoll

mysq1> explain select * from test where col3 =1 and co12 = 'def' and coll = 2\G

O R A R OROROROROROROROROR

TETTHFTTGTCCTIFTITTETIT 1, oW
id: 1
select_type: SIMPLE
table: test

partitions: NULL
type: ref
possible_keys: myindex
key: myindex
key_Ten: 133
ref: const,const,const
rows: 1
filtered: 100.00
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Extra: NULL
1 row in set, 1 warning (0.00 sec)

mysqgl> explain select * from test where col2 = 'def' and coll = 2\G

Tedddeddeh N fdddd e fdddd 1 Teddededdhh N fddddh N ddddh s

. row
id: 1
select_type: SIMPLE
table: test
partitions: NULL
type: ALL
possible_keys: NULL
key: NULL
key_Ten: NULL
ref: NULL
rows: 3
filtered: 33.33
Extra: Using where
1 row in set, 1 warning (0.00 sec)

FhEER S

AT LMRIEZRS MR EME RIS RS #1738, EinnoDB35 |24, RNRS IFIRMNABEIRESKE
—ig, BERFSIZ—FMEIRRENERS|, BESRIIEIRF—SUFEE—RE. ERERSIP, R5I00H
FHORFHEIRRITHE, MAREREUEREMERNRE. Blt, RERSIILINEeEEIMARF
B, BNREFTHEIESEREHN, T SEEUERMEERRARTE. EMySQLF, EiERA
InnoDBTFES IEERFHEER, BARNERRSIME—FREZRSI.

MAERERERS| (BFRRERS|) RS IFMEE— T, MLREIEEEES— M. R5IPRI%
B e SfsmLirEdE TROSE

TEERHEZS FIHERERS REE.
BiEFR5:

200

100 —» 200 300

‘test1”,55.8 test2’ 786 | 'testd 59.9

JEERAEZRSI:
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200

100 —» 200 300
pos1 pos2 pos3
100, 'test1',38.2 200 test?' 78.6 300, testy’ 59.9

E97EINnoDB5 &, ERMTERERS|, FLUERERMSFE FEEX:
o SHERITRNTREZIFEEEN. HFEMABENBERIENTR, LIERiUERRER IR
&.
o BREHERE., MTMEEMIRNER, TSRS ERERSINMEEE, SEEETRE.
BEFSIEE RSB TERMENAEY, BRSIAINEEREANER, FRERFRDE
ERPHRBEINIEE. BEEREERS, LR HEI/OMMNFHE, ReEIRIMEE,

RFRNERERERS|, FEERTERETERY, BAXNERRSIMITLUFABERSIK
. RARERS N FHREENERITEE, USEFEN S ERERS T, &
VIEENZRS PREBEE, MABRRIREEENHREEYMIER, AL T BEEA.

3.4 5| ER =

RS EIRETEEEXEENFER, SNILILEEIERISZIIEIRE, RELuEFME. R5l
FHERZMA:
1. RS EMEE: BUERARS|, HEERFEULUEREEUANILREE, DT EEEEE,
MINER T EIRRHRITIEE.
2. MEHEFFHRIE: 5 IR LARME FEAEIRERIRE ], RIEHRITHERRIERS, TR HERRIRT E)
ERE, REHIFIE.
3. SZHsE—THAR . B EEEE—ZRS], ATLRRSFAYENE—, MMRIESIERISTEE A —
ik,
A (RAGEIRIRE: ITEREFE (WIOIN) |, MREEFR EFAERS|, FJLAKRDEZARES
RE, IREEEERERIMRE.
BEER TR BRAE:
1. GREFEER: R5IFESARMIEHESEREMEERS I BUREHD, RN TAEERRESR
5|, AIRER AXERIFIEDA.
2 EINSIREROFHE: TN, EFOMMEE, SURERATEHINRSIM—EE, XIS
INSERERNTHE, FHESEREERE.
3. REEHMHP . MELUEREA. EIONER, REISTERNELHTERR, FEEHHTERS
BRI, LAMERZRSIROMRE,


af://n1348

ZERmA, RIERSERMEMAIE BT EEEEEFR, BEEANFENERNRS, FiR

RS TR SRR B TR EBRS RIS,

4 TFii#s|EE
4.1 MySQLHESZIRESE

ERAEMYSQLAYFIES 2RI, FABEEHEE 7 F— TMySQLAYIZIESESH:

MySQL Connectors (Application)
.NET, ODBC, JDBC, Made.js, Python, C++, C, PHP, Perl, Ruby

MySQL Server Process (mysqld)

MoSQL SOL Interface Parser Optimizer
Interface DML, DDL, Query Query
CRUD Stored Translation Access
Operations Procedures, , Object Paths,
Views, Privilege Statistics

Triggers, etc

Storage Engines

Memory, Index, Relational and Document Storage Management

=E[EE

InnoDB MylSAM  MNDB Cluster  Memory

MySQL Shell
(Scripting)

Caches &
Buffers
Global and
Storage Engine
Caches &
Buffers

LE N

File Systemn Files & Logs
Data, Index, Redo, Undo, Binary, Error,
General Query, Slow Query, DOL

ALURIIRETSQUENT. MIEFRITE, MXHRERRLER, FrLIFEs ISR AT R T

—— TS 1SS T REMATE. B, &, %

4.2 MySQL3ZIFRITFESIZEE

BRI, 5 |1 Z2EEFEEERRZTN— MY, CREEHIEFMERIRE L, FHEARISIEN
ZE,. BEATIEERE. 518X T HIEEHE FREMEEIN. DiRmAsTdFasstt, FARNE

15 I ZEE RIS RIERZR.

MySQLIZFFESMIFMES |2, S5 ZHEARMISHISTE. NBMERTR.

AlInnoDB, MyISAM#IMemory,

# show enginesi4a] LI My SQL 7 AT G 17 51 28
mysqgl> show engines\G

Engine: ARCHIVE
Support: YES

MySQLFE WAITFES 122

ok 1_ row R o R R R kL L R SR R ok ok
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Comment: Archive storage engine
Transactions: NO
XA: NO
Savepoints: NO

Tl fdddd

Teddedededh N fddddhn

row
Engine: BLACKHOLE

Support: YES

Comment: /dev/null storage engine (anything you write to it disappears)

Transactions: NO
XA: NO
Savepoints: NO

Engine: MRG_MYISAM
Support: YES
Comment: Collection of identical MyISAM tables
Transactions: NO
XA: NO
Savepoints: NO

v dedede NN dddd NN dddd

4_ row R R R R R R L
Engine: FEDERATED
Support: NO
Comment: Federated MySQL storage engine
Transactions: NULL
XA: NULL
Savepoints: NULL

Teddededdedh N fdddd e fdddd 5 row Teddedededdh N dddddhhnx

Engine: MyISAM
Support: YES
Comment: MyISAM storage engine
Transactions: NO
XA: NO
Savepoints: NO
R R A R T Lk S S R b e L b R T S A L b b e L 6_ row R e e e e S T b L A A R T e A L R e S R e S
Engine: PERFORMANCE_SCHEMA
Support: YES
Comment: Performance Schema
Transactions: NO
XA: NO
Savepoints: NO

Teddededdedh NN ddddh NN hdddd 7 Teddededdh NN ddddh NN ddddhhnn

row
Engine: InnoDB
Support: DEFAULT
Comment: Supports transactions, row-Tevel Tocking, and foreign keys
Transactions: YES
XA: YES
Savepoints: YES

e deh RN dddde i ddedddhn 8 FekhhNdddddh RN ddddfddddk

row
Engine: MEMORY
Support: YES
Comment: Hash based, stored in memory, useful for temporary tables
Transactions: NO
XA: NO
Savepoints: NO
A R AR R R S S R R S A S R R S L A R O e L 9_ row R R R R R e A b b e e e R R R e
Engine: CSV
Support: YES



Comment: CSV storage engine
Transactions: NO
XA: NO
Savepoints: NO

4.3 InnoDBRYYS

INNoDBEMySQL 5.5 5 I NERZIARITEIES 2209, InnoDB3TIFES. TR, JMBLR. Bangk
FRMMVCCEFEZIRE, LIREESHAMNSIE, ERTHRESSFIEHRIEISHNNATR.

InnoDBRYZELEMIAN TR :

In-Memory Structures On-Disk Structures
_____ System Tablespace File-Per-Table
Buffer Pool | N (ibdata1) Tablespaces
g 800800 |[]corec 4 innodb_file_per_table=ON
> BININENR | i Change Buffer = = o
im A | = ; |§|§ -
£ , S| HEHE
u . -
£ . : Doublewrite Buffer Files tl.ibd t2.ibd
W |
:6 mo@OO | - -
& G : General Tablespaces
< O000e ! B o
D : ib_16384_0.dblwr ib_16384_1.dblwr tslibd
00800 . 3 t4 5
g - ——— == t i
| ) I E/™ = s2.ibd
| Change Buffer | ! ﬁ"—E’ i Undo Tablespaces i E t8 8 8
| | [} a-.l' | ——————— rm_———————— T EF=E B
e800n i | EEE
o800 i O % ! undo 001 undo_003ibu | _ | EEEE EE
wi | |
Sttt | I ' || undo_002 | | | undo_004.ibu !
| | (system) : (user-defined) :| _____________
| | e ] | Temporary |
| Lo | Tablespaces |
| r—-————————————" Il e — |
| : Redo Log ] | ibtmp1 | |
l T e o1 (global)
Log Buffer : : ] R |
alalal 1oEN - |(9| D ! | temo Libt ||
! ! ! 1] temo 2ibt | |
[ | ib_logfile0 ib_logfile1 ! ! I temp_3.ibt | !
: | A | |1 (session)
_____ I I I bmmmm——
InnoDB3ZFF TR

E—ESmRT, CAEEXREKEREE R N EREAMENR, RMEERERE—LEFHRTH;
EESHAERBERS, B ARRESTAESBEERRRRS. BENFRITHHITEGRK
BT | RE— M FE ERAVERS T — 8L

FHESIESTRIMEREM, AL (CLuREM. 2B TR JUFRERFER, L
(Fean=asd. B8 Next-KeyiFZE) FRELRAFEEMHER, EREINSRBERIITAETE
ZER.

f£InnoDB3 %, HRVERIFRAIEATLUMEITRI. THEEHEIERPITICRAM, D9ES HF)
PSXHF M. ERSEBERII=T, TRWAETEEER:
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# LW E BTSSR T, BTSSR RS

show status Tike 'innodb_row_Tlock%';

B ettt R bt +

| variable_name | value |

B e R it +
Innodb_row_lock_current_waits | O |

|

| Innodb_row_Tlock_time | 26128 |
| Innodb_row_lock_time_avg | 26128 |
| Innodb_row_lock_time_max | 26128 |
| Innodb_row_Tlock_waits | 1

B e +-————-- +

APt RT LAERRRE R TRIBR B TERITHL:

# EEEEE

# SELECT ... LOCK IN SHARE MODE;

1>SET SESSION TRANSACTION ISOLATION LEVEL READ UNCOMMITTED; # P A{EZ
2>SET SESSION TRANSACTION ISOLATION LEVEL READ UNCOMMITTED; # L ARIZEA
1>begin; # JFHE%

1>select * from testl where id = 1 lock in share mode; # Fil4i
2>begin; # JIE%E%

2>select * from testl where id = 1 Tock in share mode; # Fi iS4 ASpH %
2>insert into testl values (2,'123','456'); # {f A%

2>update testl set coll = '234' where id = 2; # SAS {7 AFHLE
2>update testl set coll = '234' where id = 1; # SA[R-—{THBL%E T

ERROR 1205 (HY000): Lock wait timeout exceeded; try restarting transaction

# FEBEE

# SELECT ... FOR UPDATE;

1>SET SESSION TRANSACTION ISOLATION LEVEL READ UNCOMMITTED; # LI ARIZEA
2>SET SESSION TRANSACTION ISOLATION LEVEL READ UNCOMMITTED; # BEAR$EA
1>begin; # JFHZH%

1>select * from testl where id = 1 for update; #I 5%

2>begin;

2>select * from testl where id = 1 for update; # T F540HL%E

ERROR 1317 (70100): Query execution was interrupted

2>select * from testl where id = 1 Tock in share mode; # _[ifithfHsE
ERROR 1317 (70100): Query execution was interrupted

2>update testl set col2 = 'def' where id = 1; #5 AthfH%E

ERROR 1317 (70100): Query execution was interrupted

2>select * from testl where id = 2 for update;# HAbATIA F{TH

HFInnoDB3 |EIFESBIE, FILABP—MRASFERRED. REM—ARREMYISAMS |2 H{FR,
[EIREE

[EJRsEE (Gap Lock) EMySQL InnoDBfFiES [ZEHI—FMEIRSRERIB, AT IERS SEEMAR
FERYT. ENEE(FREN LRSS ELERSESIEIERS FEENEUERBAIVEEE, i
BrLELHSERIAE. BB EE— AT ENESRERA TER, fIINRTESiE (REPEATABLE
READ) . EIXMBRERAIT, InnoDBFfES|EAfESELECTIEGHITI BalfEi e ERAIZRS|
EhnEiapsEss, LABGLEREMSESEX N EERBEANIIETE.

Bk, BEMERS FEENINANRSIRZBNER CHTHE, MASSThrIEdET. S—

PNEFIRE T —NERRHRT, BEthSESHAEEXERTENIEIE. X BREMSESE
SRIESIENERS FEERREIER, A2ZEFBASIENRN, Nk T IERAE.



FEIENE, ERMHENRERIER, MANEFEREIRTREEMIREE. Eit,
EEERATHIEORAIRE, MARMHIEEMSESENEFEREIET.

#ER— AR AR
mysql> create table testl (id int primary key, coll int, col2 varchar(30));
mysql> select * from testl;

s T e +
| id | coll | col2 |
N s T it +
| 3 | 1| aaa |
| 7 | 2 | bbb |
| 11 | 3 | ccc |
| 16 | 4 | ddd |
et T Fomm— - +

4 rows in set (0.00 sec)

#E— T RRE g

1>SET SESSION TRANSACTION ISOLATION LEVEL REPEATABLE READ;
2>SET SESSION TRANSACTION ISOLATION LEVEL REPEATABLE READ;
1>begin;

1>select * from testl where id > 5 and id < 9 for update;
# A RZINBEN

mysql> select THREAD_ID,LOCK_TYPE,LOCK_MODE,LOCK_DATA from
performance_schema.data_locks;

Posoocooosoo Focomsoosoos fFocoocooosoo Posoosooooos +
| THREAD_ID | LOCK_TYPE | LOCK_MODE | LOCK_DATA |
LEEES S LSS LSS LRSS +
[ 132 | TABLE | IX | NuULL

| 132 | RECORD | X | 7 |
| 132 | RECORD | X,GAP | 11
Posoocooosoo Focomsoosoos fFocoocooosoo Posoosooooos +
2> begin;

2> insert into testl values(12,4,'ddd"');

Query OK, 1 row affected (0.00 sec)

2> insert into testl values(2,5, 'eee');

Query OK, 1 row affected (0.00 sec)

2> insert into testl values(10,5, 'eee');

ACAC -- query aborted

ERROR 1317 (70100): Query execution was interrupted
2> rollback;

2> begin;

Query OK, 0 rows affected (0.00 sec)

2> insert into testl values(6,5, 'eee');

ACAC -- query aborted

ERROR 1317 (70100): Query execution was interrupted
2> rollback;

InnoDB3ZF/MELIR

HMBLIRERFEURREPRI—FEUR, BT HREIENSRTENE. IMEAIREN TEREERZERIR
R, HPp—PRAP (BRR) SIATHA—IRERS (WESRR) NEFAIMNE, SIREROINEY
SPRIBERBEMN RS IRERAIRERS I EFERIE S ik,


af://n1395

create table hero (hid int primary key, name varchar(30));

insert into hero values(1,'x1%"'),(3,'skK"),(5,"®=");

create table weapon (wid int primary key, wname varchar(30), hid int, constraint
foreign key (hid) references heroChid));

mysql> insert into weapon values (1,'X/\fEF"',3);
Query OK, 1 row affected (0.00 sec)

mysql> insert into weapon values (2,'#HHMEHII',2);

ERROR 1452 (23000): cannot add or update a child row: a foreign key constraint
fails ( improve . weapon , CONSTRAINT “weapon_ibfk_1" FOREIGN KEY ( hid’)
REFERENCES “hero™ (" hid™))

mysqgl> delete from hero where hid = 3;

ERROR 1451 (23000): Cannot delete or update a parent row: a foreign key
constraint fails ( improve . weapon , CONSTRAINT “weapon_ibfk_1" FOREIGN KEY
("hid™) REFERENCES “hero™ (" hid™))

InnoDBAJON-disk&EHS

BEHUEFENEMAIRHR, InnoDBIFiES |ERAHSERIFRFIG R IHEIRIITTER LAY
NYSEVER -T2 N

# ZH ST AR ST
sudo cd /var/1ib/mysql

# TEH— AN OPATHES, I testIR U S NEIE, (HIBEHIRT

# AT LISREUR T #A8 e 0 Bt
root@ubuntu:/var/Tib/mysql# find . -mmin -10

./#ib_16384_0.dblwr

./undo_002

# undo Tog (FEHZE) : & Innodb 7if5IEZAEMMHE, LB T HLSTHE T, FEHTHESREER
- MVCC.

./ibdatal

# td RO Gibdatasef) , H T3 v eloBe R g2 it i 25080 o
./#innodb_redo/#ib_redol28

# redo Tog (EMHZE) : & Innodb fFE5IEEAMMALE, LI TFSPMFAME, FEMHTHESK
PRtk S s

./improve/testl.ibd

# InnoDBIE-fig 5| ot — NERE AN EdiSc GRE L. ibdAY &) , M T AR AR . X e S0
A8 TRPM SRR R I H AR CHdE .

InnoDB{ft {525

INnnoDBFIES B AICERERERS|, hMBIRNREIKRFETRERS], ERAMERT, ERRSH
BERERS|, BHUIEUREHMERITRS, BREMINEMZRSIZIERERS|, BI"RKZRS5], B+
AOSURIEE T ERE,

FRESINTEE:


af://n1398
af://n1401

1 2 | 86
1 3 I [ [ R,
i 1 . 2 3 4 5 ‘ 6
l > L} > —: —_—> e
| W HE s BE BE @ ER
I 26 18 30 34 25 ‘ 28
L dtmm RIT FM® ORI 8% R
| OERER AR EHE  EWE WIK IRX
—RERSINEE:
ht’ 4 -1
(533 [GES TS
 BE HE we | |
i BE &% HE =% e S

i 3 2 2 8 i | 1

4.4 MyISAMES4S

MyISAMEIBRRAS (5.5hRA—i2) AIMySQLAYERATFAES |28, B TFInnoDB, MyISAMTERS45ME I
eSS TS
1. REBBITE: MyISAM FREERFPIEREEHLAE., XERES—MNERNRHTESEREN, H
HEESTESFEIE—NEERNE, XTESHFHA MR TR, B RERHARET.
2. AZIFES: MyISAM 5|EARTIFES, BINERESEZEEACD (FFE. —B. fReetEfliE
M) BSHRNBRER, NSRS A EESIEEMNERES.
3. AZIFIMELIR: MyISAM 5 |EBARSTHIMELAR, XERESIEEASBFIHITRARTEN, ik
AREEFIRFEEIEAT—EIE.
4. ZIFEWFES|: MyISAM SIFENERS|, XEESNNAFZEH TN IERM A8, XTF
FEHTEXERONEEFIEEEH. FhiRAInnoDBtTIFEXZES|)
5. SRR EEE: ESEEERNEZET, MyISAM IEELL InnoDB FMEEY, XEENE
R BENE RN EE.
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TEREIE—MyISAMZERIEH BERRBSkESIF A LRAGF

# QI MyISAM Fi%

CREATE TABLE my_table (
id INT AUTO_INCREMENT PRIMARY KEY,
name VARCHAR(50),
age INT

) ENGINE=MyISAM;

# AL IR e i F K

# (ETFU 5 0T TR B Bt

1>LOCK TABLES my_table WRITE; # 1 [-54i

2>LOCK TABLES my_table WRITE; # 2 F5j4i[H3E

ACAC -- query aborted

ERROR 1317 (70100): Query execution was interrupted

# LOCK TABLES my_table READ; # _Liffi

# AEFSS AT A 3R

1>INSERT INTO my_table (name, age) VALUES ('John', 30);
1>INSERT INTO my_table (name, age) VALUES ('Alice', 25);
# BEIERH

1>UNLOCK TABLES;

2>LOCK TABLES my_table READ;
Query OK, 0 rows affected (0.00 sec)

2>SELECT * FROM my_table; #0K

e el e +
| id | name | age |
e it el +
| 1 | John | 30 |
| 2 | Alice | 25 |
Pomsmpeosssss o= +

2>INSERT INTO my_table (name, age) VALUES ('Bob', 20); ##s
ERROR 1099 (HY000): Table 'my_table' was locked with a READ lock and can't be
updated

ETRALUIRER—TMyISAMIZHES | ZErh S BRLU R R 4

root@ubuntu:/var/1ib/mysql# find . -mmin -10
./improve/my_table_1338.sdi
./improve/my_table.MYI #% 5| {f
./improve/my_table.MYD #Xffi 1t

4.4 MEMORYT=i#5 | 2204514
Memory #7(#3 |22 MySQL $iRERI—FPRFFEIG %, BREUTRS:

1. BIRTEMEERER: SEMEMHESIZEAE, Memory 45 |G REIEFMERNFHRMAEHE
L. XERESTIEEEERAERME, Memory 25 1R LURMHERAGSIEEE, ENRFATE
SEREREIHERES.

2. SATERF: BTHIEFEENTTR, Memory FHS |IEBERTERSNE, SRESTEMEN
e RS E FERETAERATZRET
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3. RZHFHEFS: 5 MyISAM (6L, Memory IS IEAIFES. XEREENEGHE ACID ¥
MRINFEER, EATE Memory FEESIE T, BIEASRBANEHE, —BEREFERZRSX
17, FEEiERSER.

4. STHFIRFEFS|: Memory A5 [EEBISHZRSIMAR B WRS|. XEEEFREASEBRT, gl
MNTHEER, Memory fFiE5 [ ZERTLIRMHERIEREE.

5. REGIEASISTEXTHIBLOBFER: Memory 7HE5 |SEASTIF AR _HHRISR (BLOB) FIXA
FE (TEXT) . Elt, REWPFELSXLIENFER,

create table test2 (id int primary key, coll varchar(20), col2 int) engine =
memory;

insert into test2 values (1,'abc',1); # #HEAZRHIINAALEWTHL LLG 294 2k

mysql> select * from test2;

s T N it +
| id | coll | col2 |
s ST it +
| 1 | abc | 1|
fmmm oo i +

1 row in set (0.00 sec)

# ER—H O EE RS sudo service mysql stop i sudo service mysql start
mysql> select * from test2;

ERROR 2013 (HY000): Lost connection to MySQL server during query

No connection. Trying to reconnect...

Connection id: 8

Current database: improve

Empty set (0.05 sec)

InnoDB MyISAM MEMORY
PR 64TB 256TB RAM
HMESTIS v x x
IE%HES| v x v
SRR 7 * =
= v x x
MVCC v x x

*HEFEST=XER

A SHRFEEINIET, BRMZEAFRITEUEED 1T EEFREIEFERITERIEM E, RS
KRG T — L REIRERENER, FERERKM T AN ——EIEEIER 22X, S8xlA
TR KREREEREREN, LU SR RIESEUEFENER, SENBES ARENRS, S5
HE—ENN, BTHRREEERNEEFEIIERASHITR. A SEERGENER.
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*H—iEl

BERRPISINFREZEFEFHN, BAMBNFREBRERNSIEFR, FUH—EFD.

FRUFIZEEZ MESEEENE.

skt bR
id
1
2
3
i Es3:ubld
id
1
2
3

*HE

FTeAER, ERES—CANEM L, FEREHIERENG—FEIRCR, BEAIME—IPRAY.

MEMEFR, BT KRER, ~

XEHRE—

user_id Ykt . )
1001 4L BB AE LK F L AFd g1y | FAREIERE
1002 M EKP T EEX EREHE XRI/AER25
1003 BEAEE LT LK KLHE R0E2SH5

user id ‘i ™ X bl TFELR b 3E
1001 4L BT EUX LS REETRCLs
1004 & Kb EER EEHE KIABEB5
1009 BkFEE AEhm  KRX KZEHE R3E2SH

RIFRTE

create table testl(
id int primary key auto_increment,

*B=Bl

BB ERGERTHES SCEM L, FEES LA LIRIFERFRIRENFRNFER, &E

i, FREFERBMTIFERFRINFER. AMSZ, FEAERR.

PEEER

id name gender
1[5KZ b =
2|2 h = |
3[pEIm %

EExP, NEFRFESFRHIAR. TRRRE: —7HH, EESFMHET,
HRTE, B—70E, IREXREIENEMNET, BAFEES MITHTIEN,
PR, BRUREFEEFL: REFEEENEENS

Lk
B

FER
id

HREESEA—EBT

name
13%k=
2 =
3 KA
4 KB

A=
FRIF

age

M RICRFEEBIE—IT.

TURIIFRR

PEE{Ed
20
18
30
20

W NN

BEERTF
SKE UM
FEIn
FEIm
HE M

RELRESH
TN T BEAV4E
EEET, ENEERT.

LEATAN, UREURSEEIRAVLEF RSN, (BRYULERE SRS, HEMIEIER. APAERI)
VIERITARH, BAETREGEE? RUNSIRNEIFREATIBMNAIFRRK, BARTLIEEITRE
& BN, FRIZUREE. XMTREENMEIRERART. MRIFEENER, MERARE

AERXEHMEDTE, BNSRIREERD,

LA BTTRETE.
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5 HiTitkl
5.1 17T RIFNEXPLAIN

RERFREFASEBIITXFNER: BRI SQLIETHRTEREIIE, BEFFATHER, &R
TFhemt 76 HERRE, —RRMNBIRE. —EBEIXMEM, HMMEZEHTINT. RERFTRIEIE
FENRIEFREESBXFINRS: ILNMAIETERIE, BREESTENRIYET, MRBARES

T, XEEWRIAINAL). MEERESNARIEI TR, AR RMCERRNGE.

MySQL BN TMEG EATNEEZENNESR, BRATLIARILART# SQLIEaRIHITITR, U
ESTEIIERETHERE, HMAXIEEH T,

explain select * from large_table where id = 10000\G

vk dhddhhdefhhddh 1- row TedhddehhhdhdfhhdffhhdeddhdhddNNhd
id: 1
select_type: SIMPLE
table: large_table
partitions: NULL
type: const
possible_keys: PRIMARY
key: PRIMARY
key_len: 4
ref: const
rows: 1
filtered: 100.00
Extra: NULL

1 row in set, 1 warning (0.00 sec)

explain select * from large_table where coll = 'value424931'\G

fo o oo o o

B e R R R e A R R b e S R R L S 1 . row R e A R R b b A b b A e S R R R e
id: 1
select_type: SIMPLE
table: large_table
partitions: NULL
type: ALL
possible_keys: NULL
key: NULL
key_Ten: NULL
ref: NULL
rows: 996744
filtered: 10.00
Extra: Using where

1 row in set, 1 warning (0.00 sec)

HAIERER TR TRIEPRIINE N :
1.id: B—1EfAF51S.
2. table: FRRSERERBEXNERNSEIR,
3. partition: FREIAHENSX.
4. key: FMANBRRERELRNRSIRHA.
5. key_len: FRNMAMEREFNZRS I FRIZFHITENKE, NMRSBEFEARS, XMERES.
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6. ref: RRWPNMFREEFEEHARSRSIFRILKT, LUSERPRICR. RXMERfunc”,
T RARBAES RS IFRIHITEES.

7.rows: RRATEITEER, YiEESMTIER.
8. filtered: FREEMEHANCRAEIRICREHIE L.

9. possible_key: F MySQL AU HRLLRS R EIBANARIDS. MBXEMOERS, #ixi
S AEREIAA, (FAILUBITEE WHERE SHEQRERENTER, SOREREaILIET ol
23 IR

10. Extra: Fx MySQL HTEIAFAITINGES.
11. type: FTRFREIMITERE,
B RBA IR T R—EERERES.

5.2 select_type

St ik
SIMPLE (EIEAAYSELECTESIA
PRIMARY RUIR—EREH, RINEHMFRAIPRIMARY
UNION UNIONIEEJHRISE . =..SELECT
UNION RESULT BERERIUNIONHEIRER

5.3 type

typed iR T "R B U TERRY:

i) HRRF
system HTFREEIEIREE, ®HPRBE—T. systemZEconstBY%H3l
FHPRZRE— LRI, HwherePRIEGEEH—/ERNEE/EXLLE, &5

const ﬁﬁconst&;ﬁo

o | TEEPUSEEIEE, HAHEERIGRE, SRRRNS N
4 .

- IR RETER, HEEERMIEE, SRa NI REEa S

= ESEER
range ERRSIEEEER
index ERRS BT
ALL BEERBRETT

MIMERESEIR, system > const > eq_ref > ref > range > index > ALL,
—iRiR, BIIBENRAEFFRENERAENZZeq_refll ERIRE.
TER FT—RB

mysql> desc hero;
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ettt e e T +-———- S fo—mmm - R ettt +
| Field | Type | Null | Key | pDefault | Extra |
+-—---—- fommmmm +-————- +-———- d-—mm————- - +
| hid | int | NO | PRI | NULL | |
| name | varchar(30) | YES | | NuLL | |
ettt fom - +-————- +-———- fo—mmm - - +
2 rows in set (0.00 sec)
mysql> desc weapon;
ettt e e T +-———- S fo—mmm - R ettt +
| Field | Type | Null | Key | Default | Extra |
ettt fom - +-————- +-———- fo—mmm - - +
| wid | int | NO | PRI | NULL | |
| wname | varchar(30) | YES | | NuLL | |
| hid | int | YES | MUL | NULL | |
e e e T R et R fommmm - it +
3 rows in set (0.00 sec)
explain select * from hero \G
type: ALL
explain select * from hero where hid > 1 \G
type: range
explain select * from hero where hid = 1 \G
type: const
explain select * from hero,weapon where hero.hid = weapon.hid\G
Feddededefhhdhdfhhhdfhhddfhhddt 1 row FeddhdhdefhhdhdfhhdedfhdddNhddhn
id: 1
type: ALL
FeddededefNhdhdfhhhdffhddfhhddt 2- row FeddhdhdefhhdhdfhhdedfhdddNhddhn
id: 1
type: ref

explain select * from weapon,hero where weapon.hid = hero.hid\G

el e dded ek dde e ddeddkdedednk ] row kRS
id: 1
type: ALL
SR R R R T ok ok Sk Sk A A R R Rk kS A 2_ row Teddedededh NN ddddh NN ddddhh R

id: 1
type: eq_ref
5.4 extra

EMYSQLIUTITRIRIEXPLAINEESR R, extrad| BT HEXEIIRITIIEUMER. AT EextrafEN
BERHESX:

extra aX
Using index RRERERTBERS|, BRERT RS IMAEE LRSI TEUE

Using FRMYSQLEECE—NMNalR G IEES, BEREASRE TSR
temporary EMFEE B ST GROUP BYIR(E,

FRMYSQLEEMERHTHEFERE, FEAREREERIGI R EH T
FRIEEEER,

Using filesort
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extra

Using where

5.5 5|k

B, BIIEELRH— Rexplainf&R LIRS HBFHNE:
e possible_keys: AJEERRZIMNZSI.
o key: SCRRFAZEIAIZRS
o key_len: fERZRSIMNSEATREKE,

EERwhereiREEIBFRMRT, MRVIRS IRB—LISHVEE, FETERS
WEHEEEALEAIUERNE R RINEER, MSSMtE TREEFEHITE2FREER.

FREEN MR ER, KREINZEURE:

ax

RIMYSQUEHITEIRRT N ¥ WHERES (4,

mysql> explain select * from large_table where id = 10000\G

Tededededeh N fdddd Nt

possible_keys: PRIMARY
key: PRIMARY
key_len: 4

* 1 row EE R R R e o o o R R

# WRFEAN R P TI85, TR FER SR

mysql> explain select

SR R R R R

el

possible_keys: NULL
key: NULL
key_Ten: NULL

* from large_table where id + 10000

RCRCR TR

* 1. row

BT RRE—NAEFRRERIVRSANEEURE:

desc test3;

+-——-——- - +-———- +-———- 4 ——- +-——-——- +
| Field | Type | Null | Key | pefault | Extra |
e fom - R R fommmm - ettt +
| did | char(30) | NO | PRI | NULL | |
| coll | 1int | YES | [ NULL |

| col2 | int | YES | MUL | NULL | |
+-——--—- fo—— - +-———-- +-———- - - +-——-——- +

mysql> select

+
I

+
|
I
I
|
I
I

+

F —_ — — — — — + — +

* from test3;

HERG IR ——XE
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explain select * from test3 where id = 'aab'\G

e dedeh RN fdededed e fdddd 1

row Feddhdhdfhhddefhdhdedfhddefhddhn
possible_keys: PRIMARY
key: PRIMARY

explain select * from test3 where col2 = 6 and coll = 5\G
Fddddddddddkddh il ddkddkddh ] pow FERAFEAFA AR ARk Rk ddkddkdk

possible_keys: myidx
key: myidx

# R T <>FBT FRRIIE
mysql> explain select * from test3 where id <> 'aab'\G

R R o ki U U L T kS A R

1_ row B R S e L S e e S
possible_keys: PRIMARY
key: myidx

#EHort B RIIRM T
mysql> explain select * from test3 where id < 'aab' or id > 'add'\G

R e R R R R T ok Sk R R R T S S 1 row R R R o L R ko Sk SR R R

possible_keys: PRIMARY
key: myidx

#48 FHuni on X R B 1T
explain select * from test3 where id < 'aab' union select * from test3 where
> 'add'\G
Feddededefdhdhdhhhhdfhhddfhhddhh 1- row FeddhdhdefhhdhdfhhdedfhdddNhddhn
possible_keys: PRIMARY,myidx
key: PRIMARY

* 2_ row R o o R R o ok ik Lk L e R SR Rk ke ke
possible_keys: PRIMARY,myidx
key: PRIMARY

insert into test3 values('123',1,2);
# R A R A/ 8 A S, XS SRR GIRRK

explain select * from test3 where id = 123\G

el deh R fddededed e h Ry

% 1_ row Fedddhdhdhhhhdhdhhhd
possible_keys: PRIMARY
key: myidx

explain select * from test3 where id = '123'\G

SRR R o A A R R R o kL kA A R R 1 row Teddedededh NN ddddh NN ddddhh Nt

possible_keys: PRIMARY
key: PRIMARY

id
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