B13E _SESEALANR

D EES-RLR (TMARR: RIHE)

BEM: http://www.atguigu.com

1. BURRERS R

1.1 FfE5I SRR
SHOW ENGINES #h<3REFELAY MySQL STRIVIFHE IS, LIRIKLFIS SRR TISES.

[mysql> show engines;

| Engine | Support | Comment | Transactions | XA | Savepoints |
| FEDERATED | NO | Federated MySQL storage engine | NULL | NULL | NULL |
| MEMORY | YES | Hash based, stored in memory, useful for temporary tables | NO | NO | NO |
| InnoDB | DEFAULT | Supports transactions, row-level locking, and foreign keys | YES | YES | YES |
| PERFORMANCE_SCHEMA | YES | Performance Schema | NO | NO | NO |
| MyISAM | YES | MyISAM storage engine | NO | NO | NO |
| MRG_MYISAM | YES | Collection of identical MyISAM tables | NO | NO | NO |
| BLACKHOLE | YES | /dev/null storage engine (anything you write to it disappears) | NO | NO | NO |
| csv | YES | CSV storage engine | NO | NO | NO |
| ARCHIVE | YES | Archive storage engine | NO | NO | NO |

9 rows in set (0.00 sec)

BEEHTE MySQL 1, RBInnoDB B37HFHE5HY.

1.2 BARELE
BE: —EBISERERT, FHIEN—TFIRSISREIE IR,

ESUEMEN: RIEFFEESEMER 4 Lo kYT, BMERIITHE, EARESERXMTS
X BE—NDESTHTS DR, BEARBINESERIRSE( comnit ), BAXLASKIR, i /A HBR
TR, BAURREERGS o FRRIATE 2o, BADSESEIR( rollback )RR,

1.3 EBSSHIACIDYF I
o [RFIE (atomicity) :
FFURIEESE I DBNIIERM, EASIIRR, BEALEEWEIZR,
o —H (consistency) :
(ERRZ M EX—EMREIATIR, BIMRAILAS%E Wikipedia XJ Consistency HYEIA)

RIEEX, —BMRIEESHTAIE, WA GEbRE REIBID GEbRE o XA
B mAREELEN, REFWSEX,

ARG ERVERINER? WE 1l 28 FNSHIMEERRES. B —R, XRKSEHRFRES
KENXR (FCAIAEIMSTHRPLR) . HEX RS, BERE—EH, NHBX MRS, HiEM
BA—HR! WRESPIEMNRMERNT, RRMNSENEIESRIEARITIISESS, REZISESERE
ZRIRPIRE,

o [BEB! (isolation) :


af://n323
http://www.atguigu.com/
af://n328
af://n330
af://n334
af://n339
https://en.wikipedia.org/wiki/ACID

EFHIRBURIE—NSESHPUT Hhiescitibdis it , BI—1SSRERRYRIFR ERRVEEEXT 4k BY
HitE=SERBH, FERIITHSNESZEREERTI.

MRTERERBUREAR? [RIRAIKFE2007T, BUKF0TT. AMFEBIKFEEIKAIR, BIXEE/950
7T, DRIERNESHNIT. MRTERIEREEE, SHITERIB:

UPDATE accounts SET money = money - 50 WHERE NAME = 'AA';
UPDATE accounts SET money = money + 50 WHERE NAME = 'BB';
=51 ES

AJ3200 <+ MR HSAKERITET T EAS
HUTIRIEA=A-50
AF150 +— BAREEISH &
BA0 <+ p\m@ HEBKP AT B
HATHEREB=B+50

MBS HISAIKP TSR EAT —> AJ9150
HUTEREA=A-50
BANERSHE — A73100

MEEER HIEBI ARSI @B — B0
HUTIRIEB=B+50

EBEESHE — B350

BA5S0 <— JSBERSHE

o A (durability) :

FAMRIE—ES—ERIER, SEIEETEERNSEEME Atk , & S REEMREIEER
B NIZISH A AR,

BAMREY 4% .5 KMRPEN. BEEFET S s f et s . SRIBEYSESHEiRHTIEN
HURTR, BEESBEIEFENENUERICRIEMESY, REBYEIREETINAYTHITIEN. X
AU E, BVESIRERSEIR, SREEREHAEREIRAENIISEERFATNEMES, B
17, NMESSEERFAM.

1.4 BS3IRE
BAJIEAE % B— MRS, SHIWNE— NSRS MEIRERIE, MySQUIRIEIXLRIERH
TRRRIMEIE 4% KEEID LIRSS
o JERIRY (active)
BN MNAYEHIR R EIEEHATIRESRT, BAIFIZESATE 1501 KRS
o EBHIRAIAY (partially committed)
HESZSPHRE—MEENITTHK, ERTRESERTTHIIT, FHEBAISIIIF Al 2w
BY, FAIMIIZESATE i R
o SIMIAY (failed)
WMERAME w28 o RS, TEERREI THRLEIR (BUBEBBREIR. BIERS
EREEERWBEE) MAARET, SEARNELHEFIESINT, BisiizE=s54TE &
Wi IRZS.
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o Ma1kRY (aborted)

IRFSPT T —EBRMER Kl K&, BANBEEILCEENNESTIRIEEREISSH
RIS, MOiER, HEERREANESISREERFSEMAIRN. BANEX MEEINIAER
ZH i . B g BERATICERRY, IR EERRIRE R T HIITES ZRIRVIRE, BIRiRi%E
SET ki R

251
UPDATE accounts SET money = money - 50 WHERE NAME = 'AA';
UPDATE accounts SET money = money + 50 WHERE NAME = 'BB';

o 123309 (committed)
H—ME 5121 INSRIESIBIESUIRIEIRED (70 2l L2 fE, FATMAILIRIZESL
T =2 K&

— N ERRPRSEIRE AT

R EIR N
> B

&

i

H

i)

&

7

&

KH

e

=

L\\Ew%Wﬁ
SR » dhIFRy

2. W{AI{EFERSS

ERESERMAIN, D8I/ W9 F0 paatdids

2.1 RES
4I®1: START TRANSACTION & BEGIN , {EBEREXFAR—I\F£H.
mysql> BEGIN;

#ok
mysql> START TRANSACTION;

START TRANSACTION iEGHEET BEGIN 45BIZbETF, EIBEEIRRE LA 12107


af://n392
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@ READ ONLY : #RRHFIESE— Nt s |, BMRETZESHEREREREEDEE, mAr
BEfEEUE.

@ READ WRITE : FRRMEIESE—D i159% , UMEE T ZESIEUEEREEE T LUEEEUR,
BRI LME IR,

® WITH CONSISTENT SNAPSHOT : Bal—E4iEE,
$£B]2: —FEHIESPRYURIE (FEZ0ML, FEDDL)
$E]3: BRES & PLUES (AIEIRES)

# WX FES. BRLHESG, WNEIEERBEURK AR
mysql> COMMIT;

# EURESS . RN IEE BTN AT A A 3R A 12 2
mysql> ROLLBACK;

# K5 ERBIREANRAE R
mysql> ROLLBACK TO [SAVEPOINT]

2.2 [33LE55
MySQLEFBE—NERZAZTE autocommit :

mysql> SHOW VARIABLES LIKE 'autocommit';
Fomm e R +

| Variable_name | Value |

1R, WMRBAVEXRAXF 1120t B9TheE, mILAER FOmME AT —:
« EAYAY(HEAY START TRANSACTION B¢E BEGIN IBAIFE—1NES. XHEENRESIERHAED
RIS XEE sHERAIINEE.
o IBRFKETE autocommit FIEIREN OFF , FifGIXHEE:
SET autocommit = OFF;

#

SET autocommit

I
[en]

2.3 [eRIRSZEERY B

o HUEEMIES (Data definition language, 4§579: DDL)

o [eU(ERkES mysq ERERRIER

o BEIEFEXTHIENED
@ HENENESERIRR B BRI H XA START TRANSACTION B BEGIN iBAHFET
B—ESEH, £ kit E—1E5%, 8

@ HBIAY autocommit RAZEAVES OFF , EAIFIMEESHEA ON BF, the it gnoig
AIFTEHYES.
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® 3 LOCK TABLES . UNLOCK TABLES EXFHEMNEDES ity aiiliETfENE
%0

 DNEEIRERSER
o XFMysQLEHIR—LIED
- Hem—LiEa

2.4 {EAEGL: IRRSELR
HNIBTE MySQL BIEUARE T, TEXNESHEEHNGEBEREMTA.
ER1:

CREATE TABLE user(name varchar(20), PRIMARY KEY (name)) ENGINE=InnoDB;

BEGIN;
INSERT INTO user SELECT '#k—';
COMMIT;

BEGIN;

INSERT INTO user SELECT 'Z1';
INSERT INTO user SELECT '#{';
ROLLBACK;

SELECT * FROM user;
IETER (11780R) -

mysql> commit;
Query OK, 0 rows affected (0.00 )

mysql> BEGIN;
Query OK, 0 rows affected (0.00 )

mysql> INSERT INTO user SELECT 'Z=l{';
Query OK, 1 rows affected (0.00 )

mysql> INSERT INTO user SELECT 'Z=/{';
Duplicate entry 'Z4' for key 'user.PRIMARY'
mysql> ROLLBACK;

Query OK, 0 rows affected (0.01 )

mysql> select * from user;

tomm - +
| name |
Fomm - +
| k= |
oo - +

1 7 THERE (0.01 )

BR2:
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CREATE TABLE user (name varchar(20), PRIMARY KEY (name)) ENGINE=InnoDB;

BEGIN;
INSERT INTO user SELECT 'ik ':
COMMIT;

INSERT INTO user SELECT 'Z=Y';
INSERT INTO user SELECT 'Z=/{';
ROLLBACK;

BITER (21780R) -

mysql> SELECT * FROM user;

Fommm - +
| name |
e +
| = |
| 0y I
D +

2 ITTHEE (8.01 #)
B3:
CREATE TABLE user(name varchar(255), PRIMARY KEY (name)) ENGINE=InnoDB;

SET @@completion_type = 1;
BEGIN;

INSERT INTO user SELECT 'ik—"';
COMMIT;

INSERT INTO user SELECT 'Z=J{';
INSERT INTO user SELECT 'Z=U{';
ROLLBACK;
SELECT * FROM user;

IETER (11780E) -

mysql> SELECT * FROM user;

Fomm - +
| name |
o - +
| k= I
Fom - +

1 T FH¥EE (0.01 )

LR E autocommit=0 Bt, FCEERA START TRANSACTION 8% BEGIN A RFEE
%, #PFHEM COMMIT HTIRRS, 1EESEX, A ROLLBACK IIESHTAEIR.

LA NKE autocommit=1 fF, 5L SQLIEDESEFHTIRIL, FLixXAS, GNERREH START
TRANSACTION 2% BEGIN ISR REIMFHFES, BAXNESRBERE COMMIT IIAS4R,
£ ROLLBACK RfA£[ELA.




2.5 {EAEHI2: WRAR3ZIFRSAengine

ARSTAR ( https://www.bilibili.com/video/BV1ig4ylu7vj?from=search&seid=4297501441472622157&s
pm_id_from=333.337.0.0)

2.6 {43 : SAVEPOINT

ARSTHAER ( https://www.bilibili.com/video/BV1ig4ylu7vj?from=search&seid=4297501441472622157&s
pm_id_from=333.337.0.0)

3. BEIRERR

MySQLR—™ %3 / 55 ZRIBVERE, XTE—MRSRR, JUBETIERiRSTEER, 8
MEFIRSRSRER E2/R, MALIRA—PRIE (Session) . §NEFHESAILIER CHIRIET
EiRSIRAHBERED, —MNERKEGITERRENSESZN—D, HENTRSHERR TR E
Z1ES. B Wtk it e LRSS o i vrn B, ESESRAizdT
. HiEESERE, BESATLRELRX NEE. (BRXEXS vk, BlIBRRES
SEHRENE, LIRS S[EMIBD AR —EIENSNESAT it iimit , BRpE —E MAIETEL
a7,

3.1 S

HNFEEE— !

CREATE TABLE student (
studentno INT,
name VARCHAR(20),
class varchar(20),
PRIMARY KEY (studentno)

) Engine=InnoDB CHARSET=utf8;

BRI REBAN—FEGE:
INSERT INTO student VALUES(1, '/h&', '13');
MR EBAVEUE RIX AT

mysql> select * from student;

R T tomm - t--mm - +
| studentno | name | class |
Fommmm - Fommm - Fommm - +
| 1 A8 ||
R tommm - R +

1 row in set (0.00 sec)

3.2 HiiEH Ra

HNESHREMAARNE, FIVEAMNER? B —NAEEREIERNSESE s s (1
HERRTR—TERTE—) WIER TS HIIMRL

1. IS (Dirty Write)

IFFFHNESS Session A, Session B, UIEREESZ Session A (&2 | B—A F4i7 B85 Session B &4 BYEL
', BEERRERET i
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2. JEE (Dirty Read)

IFFFENEESS Session A, Session B, Session A 11l T B4 Session B H {EIR A bt HIFER,
Z 5% Session B [117% , Session A i BIRAEFEE IInm H 82t B9,

Session Af1Session BEFBE T —1ESS, Session BHREESS LG studentnodl H1A9i1E R Inamed| 85T
HK=", $AfGSession ARRIEFSBEEEIXFstudentnoNIRNER, GNREEFInameRYENTK=", M
Session BHYESFEREHIT T EIR, BBASession ARAIESEHTFER T — M TFENENE, XIS
FFRZ A I,

3. ARJEEiE ( Non-Repeatable Read)

ST F P NEESSSession A, Session B, Session A il T—NFER, A/ Session B T TiZFER., Z/&
Session A [/ FE—NFER, (iiA ] T, BBEENRERE T AT ESIE,

A )ESession BHIERZ T et # % (TRERBERES, EREEOERESHMIERT) |, XWES
EME T studentnoFl H1ANIERAYSInamelYE, BIREFZIRRZE, MR Session AFHESZEATLUESR
FIRFIVE, XFIROEWIRZA A G,

4. %Ji&E ( Phantom)

IS FF PN EESS Session A, Session B, Session A N—NER 01 T—PFER, SRS Session B EiZEH I
AN T—EERA917. Zf5, Q18R Session A /it A—1NEK, eSS H/11T. IBiERERE T LE.

Session ARRYESSSCIRIESRYF studentno > 0IX PN RGEIIFRstudent, BEI T nameFEA'K="HICR;
ZJ5Session BRIZR T — %, 1ZFSMAFRstudent FIEN T —5FFNER,; Z/gSession ARHIESS
BREERARMY studentno > 0B iEFstudent, SEIRVEREFE S Session BRIVSESHHIREARTAIRIC
R, XMUKEEFRZA 21 . FABECFHENRIFBLACRIRZ A 250l .

3.3 SQLHRI M iR= Al

LFENETIFHASSITIRETIREBZIR—LRE, XEaRERERSZY, BilEXLEHR
BRREENRH T

S > kL > AWESE > L)k

HIEEESF SRR —E O MR EX B A . R —LREARF, [RERAE, F
RIOBALENF#RS, SQLisE BT 4N Bl .

e READ UNCOMMITTED : {SEKIEAZ, BRI, FrEESE I LAEREMKIERSESIHNITE
R, FRERRIHE. AUESE. O

e READ COMMITTED : EE#RR, ERHETRBINEREN: — 1M ESREENCERIESMN
K, XEAZHEUEFERANIBIAIRERE (BEAREMySQLEIARY) . BILUERAESE, B0
BEEE. JEaBATE.

o REPEATABLE READ : AJEEIE, ESAMOER—FEIECE, HWHSESBHZEUERT T IE8HRE
X, BPAESABIEZEUE, ERNERFERNAS. JABRIESE. AoESE, B4Ea8n
AEFE. XEMYSQLINENIARRES 5!,

e SERIALIZABLE : AJ&{Tt, WERBSTLMN—IRPZEHERNT. mXNNESEEHEE, ik
HBESIHZRPITIEAN. EAFMERERIE. AN REEsTLUER, (Bse+oET. Bel
RIFE. AoTESIENLE.

saLbzit FAIRE, FIAREREAS, AASSTURKEARTEEENER, BARERNT:
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PRE Al fRisEaTeEtt | AUESIERRE | LEAJREE | DngMiE
READ UNCONMITED Yes Yes Yes No
READ COMMITED No Yes Yes No
REPEATABLE READ No No Yes No
SERIALIZABLE No No No Yes

NS BARSRE? RARSXNIRATEY, MEeRUMEER, HARIFRESHERAE.

FRIBEERNEFRENIASR, AERRSFIFRNG, BERIMS, SRENFAMEHEE, 4
MESRERSHAMREIRRNT:

P s £l

r o

FFAIL

AHEER

Vil 5 Pl 2 20 31| ) 5
eRiE &, HRPEREPE(R

RIEREFE —

| | | .
G T

3.4 MySQLZISHIMIFh RS Al
MySQLAYERIA PR E 2 5l JIREPEATABLE READ, FAIATLAFIMEN —FEEAREHRE!.

# BERESH, MySQL 5.7 .20 RRA 2 Rl
mysql> SHOW VARIABLES LIKE 'tx_isolation';
Fomm e oo +
| Variable_name | Value |
Fomm e Fomm e +
| tx_isolation | REPEATABLE-READ |
Fommm e oo +

1 row in set (0.00 sec)

# MySQL 5.7.20/FA )5, 5l ANtransaction_isolationk#&#tx_isolation

# MERESH, MySQL 5.7 .20 RA K J&:
mysql> SHOW VARIABLES LIKE 'transaction_isolation';
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| transaction_isolation | REPEATABLE-READ |
o oo +
1 row in set (0.02 sec)

#E0FE A [RIMy SQL AR AS H &8 w] LAASE R ()«
SELECT @@transaction_isolation;

3.5 AR ERSHIRE RS
iBiY RS SRS AR RS

SET [GLOBAL |SESSION] TRANSACTION ISOLATION LEVEL FfBSZ%;
#IHH, R

> READ UNCOMMITTED

> READ COMMITTED

> REPEATABLE READ

> SERIALIZABLE

BHE:

SET [GLOBAL|SESSION] TRANSACTION_ISOLATION = '[5%%5)"
#IHH, RO

> READ-UNCOMMITTED

> READ-COMMITTED

> REPEATABLE-READ

> SERIALIZABLE

KT BRI EHAGLOBALTKSESSIONAISZNT :
o {#F GLOBAL XEF (E2FTEFM) :

SET GLOBAL TRANSACTION ISOLATION LEVEL SERIALIZABLE;
#k
SET GLOBAL TRANSACTION_ISOLATION = 'SERIALIZABLE';

y:

o HFIEEFENIRIETY
o RNHMITRIZEOZ BN ER
o {EF SESSION X#EF (ERIEBERM) :

SET SESSION TRANSACTION ISOLATION LEVEL SERIALIZABLE;
#al,
SET SESSION TRANSACTION_ISOLATION = 'SERIALIZABLE';

my:

o NERIRIERIFFBELIESEN
o WIRAEESZEHIIT, MXIELAIESHEN
o ZEAALEEEABRISESPERT, EFSRMARIEARITIES

INGE:

HUERFE T ZMESRERG, FRBERIINARNTIEE, RERkIES, HE—E
HtkeF, (BFAMSES,


af://n551

3.6 ARIPRE KB 2EH]
TRL RIS Z AR
S EBE BB

it ] EF1 Ex2
T1 set session  transaction isolation level read
uncommitted;
start transaction;(FTBEHE)
update account set balance = balance+180 where id=1;
select * from account where id=1;#%5R7H 200
T2 set session transaction isolation level read uncommitted;

start transaction;
select * from account where id=1;#EARFGEEN 200, i

T3 rollback;

Ta commit;

5

select * from account where id=1;ZHEIHEREN 100

EEIMEZ2RIPUTRIZN T :

B[a] EF1 EE2
11 | set session tranmsaction isolation level read
uncommitted;
start transaction;(FEEH)
update account set balance = balance-10@ where id=1;
update account set balance = balance+1@@ where id=2;
select * from account where id=1;% #H85hoe
T2 set session transaction isolation level read
uncommitted;
start transaction;
select * from account where id=2; #% 50 100
update account set balance = balance-100
where id=2;#EFNETHEZE
13 | rollback;
T4 commit
HER2: EERX
FfTE] EF1 E%2
T1 set session transaction isolation level
read committed;
start transaction:;(FFEEEH)
select * from account where id=2;##HR3% @
T2 set session transaction isolation level read
committed;
start transaction;
update account set balance = balance+18@ where
id=2;
select * from account where id=2;#48% 100
T3 select * from account where id=2;## BB
Ao, RELEMEE
T4 commit;
5 select * from account where id=2;## B3
180
commit;
RERBERIATTESEE, SEHHUTRIENT:
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HiE) Ex1 EE2
Tl set session transaction isolation level
repeatable read;
start transaction:;(FFEEEH)
select * from account where id=2;##5HR3% 0
T2 set session  transaction isolation level
repeatable read;
start transaction;
update account set balance = balance+18@ where
id=2;
select * from account where id=2;##H27# 100
T3 commit;
T4 select * from account where id=2;#FRAEHEE 0
commit;
select * from account where id=2; #3584 100
HR4: L
i8] Ex Ex2
T1 set session transaction isolation level
repeatable read;
start transaction;(FFEBEE)
select count(*) from account where id=3;#&Z8% 0
T2 set session transaction isolation level
repeatable read;
start transaction;
insert into account (id,name,balance)
values(3,"E£A",0);
commit;
T3 insert into account (id,name,balance) values(3,"
Eh",0);
#ETHREE, BAEM
T4 select count(*) from account where id=3;#&Z8% 0
T5 rollback;

4. BSMIENT R

NESIFCHIBERE, JLUBSES DAL URSEE:

e mY¥ESS (Flat Transactions)
o HHARERNMRFEES (Flat Transactions with Savepoints)
o 4%EEE55 (Chained Transactions)

o HREZESS (Nested Transactions)

o STHIEES (Distributed Transactions)



af://n621

	第13章_事务基础知识
	1. 数据库事务概述
	1.1 存储引擎支持情况
	1.2 基本概念
	1.3 事务的ACID特性
	1.4 事务的状态

	2. 如何使用事务
	2.1 显式事务
	2.2 隐式事务
	2.3 隐式提交数据的情况
	2.4 使用举例1：提交与回滚
	2.5 使用举例2：测试不支持事务的engine
	2.6 使用举例3：SAVEPOINT

	3. 事务隔离级别
	3.1 数据准备
	3.2 数据并发问题
	3.3 SQL中的四种隔离级别
	3.4 MySQL支持的四种隔离级别
	3.5 如何设置事务的隔离级别
	3.6 不同隔离级别举例

	4. 事务的常见分类


