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fE E—RE R, AR T F BRI A Inext-key lock IS, (H A2 FF5A Ut BN . 18] F
AL B R e 5 LM, CHAERC & LATBLUG, RE SR A W2 5 2t IUBEE 55 1 1]
B .

FRAS R, BATHSE XA B T F 4R e .

BRI N, XS B A ] B3 R B AT SR S s, DLATIR B QORI R (R 2
R0 AU B A SRR IR o IX IO T I G AN ARG 0 [ 2t RE R A O L, 2 B L A
TACH I B A R L, XA B BLT 2% A4 Ui B -

1. MySQUJE i iR AS T BE 2 SR It sk, it DA REU A R0k 2R B oA, B
5x%%11<=5.7.24, 8.0%% <=8.0.13.

2. WERARFAERUET A K I bad caseff)if, iEfEHik, WA TERECE, 15
BRI R A AR RE 3 2 o

DR g ) B Bt A ] B SRR B O~ AR, P AASRS SCE R R ORAGIR, AR R U], BRA
72 ] A R I o

LA rmat e B, A& 7 RAYELT. A AL T —A4"bug”,

1. 5 It SR A 7 & next-key lock. 75 B ARIEIETS, next-key lock 2 i I f& 4] X ] .



2. JFN2: EHI R YT BN R A2 m .
3. et Ko ERSEEE W, MRS, next-key lockiB A AT 81

4. itk2: Kol ERSEEW, WA DN B —MEA 2 SE L RIRHE, next-key
lockiB 1. A [R] B4

S. —Avbug: MR G LI Bl AW 2 U7 1 BN 2 AP ME DN LS

bR LA ERSSCE RSB, MRAERE— T XS . SR BRI AR TE A U

CREATE TABLE 't (
'id" int(11) NOT NULL,
" int(11) DEFAULT NULL,
‘d" int(11) DEFAULT NULL,
PRIMARY KEY (id"),
KEY ‘¢ (¢)

) ENGINE=InnoDB;

insert into t values(0,0,0),(5,5,5),
(10,10,10),(15,15,15),(20,20,20),(25,25,25);

BN ORMBI AR A A5 B A W, B ARG a) DO IS SCRa &, A7 2801 1 Rl RE
BT, BRI S SCE SR TR

FBl— . TE i A R
F T R T AR AR TR B

session A session B session C

begin;
update t set d=d+1 where id=7,;

insert into t values(8,8,8);
(blocked)

update t set d=d+1 where id=10;
( )

] 51 ) D ] i
W FRUP B IA=7110 5%, T DR 3RATT_E v 4 21 A nAoe ) 4] i — "~ (148 -



1. RIEE, Inaiasr & next-key lock, session Algiie F st 2 (5,10];

2. [FEARYESA2, X2 —NEEEA R (d=7), 1mid=10A0 2 &l sF, next-key lockiB A ]
BB, DA de 2t ) v 1 2 (5, 10)

FTLL, session BEL{: X A8 B B 48 A id=81id sk & 4 8iF:, {H &session Cizeiid=10ix 17 & 7
PLI o

B ARME— RG] B
AT R T E R T LB

session A session B session C

begin;
select id from t where ¢=5
lock in share mode;

update t set d=d+1 where id=5;
(Query OK)

insert into t values(7,7,7);
(blocked)

B2 e AEmE— 2R 5] A
EREXANBIT, ARRARA R ZBIAB, AZBIELT R ? FADRr— T,

X Hsession AT 45 2% 5l ¢ E.e=5IX — 47N L8
1. WRIEENT, gt fr 2 next-key lock, Rt £:45(0,5]n_Enext-key lock.

2. BEEcEHERG], FHANVI R c=hX — &l ANEE S MF N RE, TERAET, &
c=10A4 8 7. MR JE N2, V5 2 A E e, k245 (5,10]nnext-key lock.

3. HEFMZANFFEIM2: SEEHAW, FAwED, &5 —MEAR LR EFE K, Kt
BAL KRI85, 10).

4. A2, KA R B R A m8l, ZEil i HE SRS, A ET ] B RR
51, PFrelERR G| BB MRS, Xt 2 v ft4 session Bifyupdateit & n] LLIHAT 58 K.

{Hsession CE i N —AN(7,7,7)111e %, 52w session A EIBRE (5, 10)81 1 .

B, XM, lock in share mode R B d R 51, {H 2 W1 R Zfor updatesfi A~ —#
1. 4T for updateftf, REERVNIRE P RZEFHAGE, PRIt ML 8= 5] B



7 AT

AU, BRIERS B FR, BRI SZ, mRIRZE Hlock in share mode
SRERAT NN E R S K0 H Bl SR S, e S st B e R T Ak, EEW B IAR S HA
AT B, thin, ¥isession AfIErif]iE )k kselect d from t where c=5 lock in share mode.
PRAT LA 2B IE— R ROR .

FHl=. F5R !B
F=AP TR R T VE AW

ST, R LASE I R X FRATRARL FIXR &S iEa, et B
GLE

mysql> select * from t where id=10 for update;

mysql> select * from t where id>=10 and id<11 for update;

TRATREAE, i SONINERA, X MBI LR SEM e ? s, BN 255 0.

R b, XM EIRAHEEAEFN, ERTTIRMSENIA R . BAE, BTk
session APATEE AN EER], REGMBECR .

session A session B session C

begin;

select * from t where
id>=10 and id<11 for
update;

insert into t values(8,8,8);

(Query OK)

insertinto t

values(13,13,13);

(blocked)
update t set d=d+1 where
id=15;
(blocked)

K3 Eft R 5| b Va8
BUAE AT A T SR 2 B, Sk #r— T session A 2 it 4 4l ?



1. THEHAT IO, 2R B —Nid=10117, Bt AiZEnext-key lock(5,10].  #R#EEIET,
Foid RS E AT, BAEAT L RN T id=100X —47 #9478

2. Jul AL R RS, R EBNd=151X —471% Tk, B 2 innext-key lock(10,15].

JIrLL,  session AX i fig i i1 yo g 2 & 51 F, 174iid=10M1next-key lock(10,15]. ixX
Ft, session Bfisession Ci4: LR A AR T .

XHEARTREERE — &, Hiksession AE i & Rid=10/947 (s, & S5 Aok AT, T
[ AT A B id=TS R0 I, FH ) v Bl v o

ZEEID0: JEmME—R 5] o 8t
BER Ok, BATEEFATEEEMBIBIT, K0T DU IR F 6 =R .

PR R, SRUI=AFENE, R0 AEwiEa fwheredi o FH 12 7B,

session A session B session C

begin;
select * from t where ¢c>=10
and c<11 for update;

insert into t values(8,8,8);
(blocked)

update t set d=d+1 where
c=15;
(blocked)

el e mfe— 2% 7 90 L

i Yk session AF B R EIT, BB G = m— R & 7855 — T e=105E B
fie, RK5lc k1 (5,10x 1 next-key lockjm, HTR5IcRARME—RK, EARMAMN, di
VNS AATAE, R R 2 sesion AR, %3] c k(5,10 A1(10,15] 3 %/ next-key
lock.

FrBAMEE R KA, sesson BE A (8,8,8)1ix A insertil A i w351 1.

XEFEAMB 14T IR, Z2EEA, FOYInnoDBEHP|c=15, 4 kB AT )R
T

b1 ME—ZK 5] Bibug
TR DA S0, BeAl T2 2 1 Il o iy w4~ S A s ASRAE 82ROk — AN Fn



FLI A bug ) 241«

session A session B session C

begin;
select * from t where id>10
and id<=15 for update;

update t set d=d+1 where

id=20;

(blocked)
insert into t
values(16,16,16);
(blocked)

K15 mME—2 51 Va8 bug
session At — MG A, JZJENRE, NMizaeg % glid B R (10,151 1~ next-key lock, Jf:
B idsEME—8, Bt AIEPE AW 2id=15X — AT gz fF 1k 1 .

{25 1, InnoDB& 3 A 414 21 25 — AN AN 2 24 1047 vk, i &id=20. i B i Fix &4
LA, PR 5lid LK (15,20]% 4 next-key lock 2> 4 4 L .

FRUMRES] T, session BE H #rid=20iX —17, &&#8iFm. [FFE, session CE4d Aid=16
K—47, WEHBiT.

MR, X HPUEId=200X —4T AT N, HSGRRA L ER. By Eid=15, BT DU 2 A
IR R T . HERP EIERRX AT, FitEIANX R bug.

HWERAEX TR 0L, BEIbugRsg LA HRE], HEIHARverfied. Frbl, AAIXZ
bugix =)L, BHRAEREKN KT, WRRA AR, IO IRGE R,

RPN ArME— R 5| EAAAE"EE BT
NSRBI, 2O T AU TR B IX A A . X, A RUE A ek

mysql> insert into t values(30,10,30);

HHBAMZ —17c=10, W2 WAL EANANC=1004T. B4, KRR 51 LRI A4
WS TWE? REFNE, hTARME—R5| S ERIE, PR A TR M F" AT .
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K6 A — R 5] A R B
UESR, BAATHAC10, EE2ENNEREDGZEAFRDR (H2Z10/30) , KHIXFH A
c=10gie 2], BRI .

P 7R 5 c L Btid. Dy 7 ERIAIRR B AT X TR St 4T XA, 31 (c=10,id=30)iX #:1)
B, KERRI ER—AT,

BUE, BATRE — T RUIN,

XA deleteii f)kEgiE . 7, deleteiffyngif @4, HsLilselect ... for update &
AR, a2 A SCE T AR S A5 1 A7 A “O A #1—A4“bug”.



session A session B session C

begin;
delete from t where c=10;

insert into t
values(12,12,12);
(blocked)
update t set d=d+1 where
c=15;
(Query OK)
K7 delete 7<%

I, session AZEIE RO E, Sevil s —Ac=100e . FREH, RIEEIT, X2
(c=5,id=5)1(c=10,id=10)ix 4 next-key lock.

SRJE, session Al Ak, EEIEF|(c=15,id=15)ix—17, A 4. RF\RIM2, X2—4
FEEW, FAERD] T AR LFMRT, PrlaiBH(c=10,id=10) £ (c=15,id=15) /] Al
Bl

wEted, X deleteif:fJER I c LAIMBITEE, R T B G X I8 55 I EE 70



%18 deleteinHi X Rl
AN W 0 XA A WL e R4k, o ITIXR],  RI(c=5,id=5)#1(c=15,id=15)ixX P47 &R & A 8.

St limit 54 st
BT 6 — AT, s R

session A session B

begin;
delete from t where ¢=10 limit 2;

insert into t values(12,12,12);
(Query OK)

K9 limit 15+ n4
XA, session AffideleteiE AN T limit 2. fRE1ERE =10 FE St LA W %%, B
oA nlimit 2, R i RCR A — A, ER I ROR EIANE . ATLLE F], session Bfjinsert



ERPATEL 7, BREBSHERANA .

ARy, 2t H R deletei m) MR N 1 limit 209 BR &, EHAER I £)(c=10, id=30)ix — 172
e, WRFMRIER CEA M, TERAR T .

R, Z5lc Ermatie Bl AZ 7 M (c=5,id=5)F| (c=10,id=30)xA™Fi 5 X [H], a1k Elfr
ZN

P10 v limit 200 i 25 2R
ATELER], (c=10,id=30) ZJ5MixANEBEIF A A mSte R B, Kittinsertiff)ih Ac=12:2 1] LA
AT DI o

AR BA TR B 5 T A2, 2 M B e 0 s R nlimnit . SRR AN AT L I B
HAHR 2% AR 224, 3T DURC NI E o

B\ —AFEB BT
T )1, FRATIZE S BT B, 4% B next-key lock i B sk i iy, R NI ke L s o7
i, RJGRATEE —ANEF, HEZUHY: next-key locksiFr b2 8] BRI 474 I Sk 1) 45

R—E B, XIS AR—IHEHU 7?7 AZER, WATERE T AH1



session A session B

begin;
select id from t where ¢=10 lock in share
mode;

update t set d=d+1 where c=10;
(blocked)

insert into t values(8,8,8);

ERROR 1213 (40001):
Deadlock found when trying to
get lock; try restarting
transaction

P11 S8 )\ IERAE R 1)
BUE,  BRATTHE I P oK 73 M — R At 2 2 X 4 R

1. session A & 55 55 J5 $ AT & 115 £ fnlock in share mode, 7£% 51 c.bjin T next-key
lock(5,10] Il K 4(10,15);

2. session B [fjupdatei ) th % 75 % 5] ¢ I iinext-key lock(5,10] , ik N4l 25 4%,

3. RJFsession AZIFL{H N (8,8,8)ix—1T, #isession BiAIBAH (. BT HI T
i, InnoDBil-session BJ=l% .

fralfE4s1a], session Bftinext-key lockAs & i v Hi i i o g ?

HSz X FE, session B liinext-key lock(5,10] "#4E, Szbr B4y T Wik, Seren(5,10)/r 1A
MR, BT ARJEMC=10M4T 8, X IHE A B B 1

AR U, FRATLE S B BRI B3 1T LA next-key locksk 73 i o (R EEANTE,  BARPAT IR
{5, 273 B A] BRAVURIAT B Y BOR AT 1Y o
NG

X IR R YA —N, AT B T E R 1R R 7R T E R SR B 2] (repeatable-read) T 4 iE
(o [RIA, A EE SR B i 5 P B BEBR D, BT B BRI, #E 7E 55 PR A 5l [RAR 1Y)
i 4 R TR o

FESRE B, ARAT DAE 2 Hh 0 18 next-key lock SR b2 B 8] Bt inA7 8 SE I . an SR 9146 31



B AL b B 2055 (read-committed) 1, ar BEAR 1, DR s E] BRA A0 oy, il R
AT B o

HSCTR PR A b B POAE AN 5 N ISR A BB AR A, BT REAETT

Ak, FEEARAERRE IO N IEAH — A, B BT ISR O B RAT R, TR AT SE K
J&, BN R A RATT BT B E R T, AT EE R E B

WU, ARG RSN, BTSN, B AR, X AR AL S AR A T 13
AZ el 78 4 1) L AT

i, AR S RIGEFLUS, 7 blxtnext-key lockify &t BRI, Jf H2 T
B T O B

FEMb 55 5 2L Y W] B R R B O (I, RENS SE AN B0 B v R A F A FEIRE ), RO & )
IR, e KBREZHbAR T 2R eI AT AL B 555 1) fE

L XRCENNH, REE L RCERENEEE, HRZA K.

A H FEF A — T SRIRAVESCE I kyIne Rl BHA 6505, E12[iE4]
FEFt, A4 session Bitjinserti g, £xaaifEne ?

session A session B

begin;
select * from t where ¢>=15 and c<=20 order
by c desc lock in share mode;

insert into t values(6,6,6);
(blocked)

12 By A JE 25
Ak, WUEORARA MR A LESEIG IS, W RLBRGTHIFE R RS, ERAT R A i — T, A
Jr S B L 96 IR 5 SR 5 ERAR A 0 B — L

X IBEEAR H CIVEMRERISE R, AT LU SIPFE X R, 5 i e Bk — 24 R i) S5 72 S 7 7y
e

PRAT LLEAR ST B B SAEE 5 X, WAl I 2R E ot BEeiE s &, HEE T —5
SCE R R B PHE B RS > 5. BRI, tBXCGRRIEIR IR SCE 0 54 2 IR
R B B

39 1] SR ]



SRR, BAEAIIGRSAE Y 7R B, T SR R SR R A AR
XH, BRI — PR X UL R 22 1 )

o @AYk UL, VLRI —EYCNEIBRBRIE KRG B . DUEARAIIE T, A3 (R BRI 5 5t T
REA AT PRt

o @RHE A% 2N, nHZvarcharZ®, a4 Em .
125 Sefn LRI A B A e, varcharflintE —RE, HEERLLS, FHARIAME 2 [ st A
[E] &L

o HIJUOLFZARENUL, b—i & A CRIEM S RERER —AF, 52 7Esession AT 52X

ER]:

begin;
select * from t where d=5 for update; /*Q1*/
PLJE, session B ffjupdate #lisession Cirjinsert #l & #idE(E. XAMN R LR ILT )G ?

HSEAREN), AT IR AR, R ERBAEE, IR, K5, #ESHisession
AT BRI BAT AT AL o

PHE X & R

@3 A @RS PRI T I, R4 TR AR

@ wEaal

MySQL L&k 4513

MEREEISLE, T Sw{RiEE MySQL

XIP WETH
$*Emiﬁ FIFERRRARER

AR Mt T2 BRI ), 10MFRAETRE, BETHEEY + £h.
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20, . BIIIERER b, SARANE TIXNR, BT ZREAJLEARKYIH. EREE T

1. Z5lc LB A T RATH . &5 c itnext-key lock }(0,5] (5,10], #ASHAF fc
AT A ?

2. fEERI/SH, 4T “delete from t where ¢=10;" i54], & 5] c_Effinext-key lock;&(5,10],(10,10]
,(10,15). M4 FHRF| EWMBLEH AW ? & RET8, B2 (10,10,10) A1 (30,10,30) P17
n 7

3. AR NT, session ANAE, fEsession BH#i4T “update t 20 set d=50 where c=5;". “
update t_20 set d=50 where c=15;". “insert into t_20 values(40,15,40);" 41347 53, {EHH#4T“ins
ertinto t_20 values(50,5,50);” i}, ZI#FHIE. FftHale? BAAPUTIERWTR

session A

mysql> begin;

mysql> explain delete from t_20 where c=10;

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

1 DELETE t_20range c ¢ 5 const 2 100 Using where

mysql> delete from t_20 where c=10;

session B

mysql> update t_20 set d=50 where c=5;
Query OK, 1 row affected (0.01 sec)
Rows matched: 1 Changed: 1 Warnings: 0

mysql> update t_20 set d=50 where c=15;
Query OK, 1 row affected (0.00 sec)
Rows matched: 1 Changed: 1 Warnings: 0

mysql> insert into t_20 values(40,15,40);
Query OK, 1 row affected (0.00 sec)

mysqgl> explain insert into t_20 values(50,5,50);
R — + + + + + + + + + + +

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

S — + + + + + + + + + + +
| 1] INSERT [t 20| NULL | ALL | ¢ | NULL | NULL | NULL | NULL | NULL | NULL |
S — + + + + + + + + + + +

1 row in set (0.00 sec)

mysqgl> insert into t 20 values(50,5,50);
(block)
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Bl FH imysqlfii A< & . 5.7.23-0ubuntu0.16.04.1

show variablesf) 45 K%, AL T —& 5, BP0 4 # B
innodb_version 5.7.23

protocol_version 10

slave_type conversions

tls_version TLSv1,TLSv1.1

version 5.7.23-0ubuntu0.16.04.1

version_comment (Ubuntu)

version_compile_machine x86_64

version_compile_os Linux

2019-01-03

| &5

1. Next-key lock w2 [ BRailiT 81, FrbAf & =51x—A1T

2. %

3. (c=5,id=50)Z fEix~gap Mk, Ritik4dA(1,5,50)%f tb—TF . %[l @t

2019-01-03

= > 25
@ Happy New Year i G424l My 2 i 1 B3 S B 1.
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‘ll’%%w 12
BB AT IR o), SRR T . A J i ELEE (..

2018-12-31

| %15

SRR 18 AR IR, 9 76 ELRIZE 40

2018-12-31

N HuaMax 0 4
L BARZIMHERE, LR ARS!

RIS O T R R, BRG] B, FEREERE. chAEEEL], Rk

JRI2, Ui SR ES LA, EEMc>=15X AN &R, EERENSEMS. (10, 15] , gkekqE

AEk, EHEASPUE6X N R GIME, HAWIES) T T order by ¢ desc, RIEME S AE

Me<=20ix %ifh), AREBI20/54 /2 B4R, XSV #1542 101E10, Mgt (5, 10]

s AENFRELARNT A5 ?
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ZITIX R PRI AR, 8RR B R —FE, B3 EUE A 2 select id from t where ¢>=15 and
c<=20 order by c desc for update;; X k#k/>T order by c desc, Ahndescliifinsertinto t val
ues(6,6,6); A 21l 1 2

RAERAS: Z5] FSEE AW, 75 m A i H e —ME AN 2 S5 E 2 R B % next-key lo
ckiB AL g la] g

o] b K sqlif e hn 7 desc , a3, ACHAS B, U RER102 X [E], A T Biikch
10T N, 7522481 E B R Jlch (55

It Hinsert into t values(6,5,6) <:3#% %, insert into t values(4,5,6) 1352,

2018-12-31

| E# S

MELOR Ui PR 0T

ARRTIT A T, ki T, #HdescHk

HH i T

2018-12-31

undifined M 3
R —ANEBP N, EZMPEE NETHREA T

CREATE TABLE z (
id INT PRIMARY KEY AUTO_INCREMENT,
b INT,

KEY bi(b)

)

ENGINE = InnoDB

DEFAULT CHARSET = utf8;

INSERT INTO z (id, b)
VALUES (1, 2),

3, 4),

(5, 6),
(7,8),
(9, 10);
session A

BEGIN;

SELECT *

FROM z

WHERE b = 6 FOR UPDATE;


javascript:;

AtkRRRHEPLH

@

session B
INSERT INTO z VALUES (0, 4);
X BN 4S8 BUE

ZREEK, SERACHEZICET, HikZ https:/helloworlde.github.io/blog/blog/MySQL/M
ySQL-%E4%B8%AD %E5%85%B3%E4%BA%8Egap-lock-next-key-lock-%E7%9A%84%E4%B
8%80%E4%B8%AAY%E9%97%AE %EI%A2%98.html

KK LEER
20190107
| e HI 2

frl R, EAR S D
20190110

LR o 3
ehy, Rl 2. Ral ERAHEAR, FA R P Hs — MEA 2 S E R R, ne
xt-key lock BRI, ", BRGNS E 2R AT IR S1HE I 46 17 A g £
AN FE AR, FRREER AN L SFE AL B finext-key lock 1R 4Ky [ BAK"
B Y L

2019-01-01

| 12 2

IR R ZET, VAN, PR AR AT

2019-01-02

Geek 9ca3de 0 2
2, AR

G > S s R I — AN TR R 245 T E— R 51 VE 8 bug

begin;

select * from t where id>10 and id<=15 for update;

1. PuAT BB Ag v (10, 15]F11(15,20];

2. B0, Pl 3RS T — A%, $dTdelete from t where id=10; 2815645, B
TEH I 5

3. {HAEAEHITinsert into t values(10,10,10); 1EA) &5 45, ToikIEH 4T

4, Z RIS — AN BT BTE AN e TG Bl CL 242 1% (5, 15)#1(15,20], ARRBIELE 1
;XA R R ?

2019-01-09

| &A=

W in R, o hnEE s E T,

Gapse — sl M

20190109
FEFBE R, R E 2R ¥ 2
XML EARKER?

(01D UL, A PPN, XA E AT B BE 1, session b %2 F=A
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2019-01-01
happy## w1
ZIfi: FE—A . &2 %4512, select id from t where c=6 for update;

IDJY[0,9)EATT AT I, BFE-1EB AT L. s 28X 4 £ . cBiff2[5,10), K 7415, /M1
0

2019-01-23

| fE# 2

select id from t where c=6 for update;

EANTEC EEE (5, 10) XAMaI

2019-01-23
EERE X, HE E AR o 1
session A

mysqgl> select * from t where ¢>=15 and c<=20 order by c desc lock in share mode;
B L i e +

lid[c|d]

[ T R [ - +
120(20] 20|

| 15[ 15] 15|

[ T R [ - +

2 rows in set (0.00 sec)

session b

mysqgl> insert into t values(6,6,6);

Query OK, 1 row affected (0.00 sec)

AT DA N BT, A

2019-01-01

| EZ S

Explaingi % —F, &4 show variables 45 £ 15

201901-02
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A, XROORWE T, BERXPNERIIARCE, MENE—F, FIETEPET™

ERH SIS, AETZINETHE T

fiA: mysql 5.6.39

CREATE TABLE 't (

‘a int(11) NOT NULL,

‘b int(11) DEFAULT NULL

) ENGINE=InnoDB DEFAULT CHARSET=utf8;

insert into t values(1,1),(2,2),(3,3),(4,4),(5,5);

X HREAD-COMMITTEDFE 25 25 71l

ESIINN

session A:

begin;

update t set a=6 where b=1;

session B:

begin;

update t set a=7 where b=2;
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session A:

begin;

update t set a=6 where b=1;

session B:

begin;

delete from t where b=2; -- i 7
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