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onHL i, HAhFAME Flwherefi ) ?
N Y (RIS (I T i A 1) A, Rk Ay 3d > 2 atilb:
create table a(f1 int, f2 int, index(f1))engine=innodb;
create table b(f1 int, f2 int)engine=innodb;

insert into a values(1,1),(2,2),(3,3),(4,4),(5,5),(6,6);
insert into b values(3,3),(4,4),(5,5),(6,6),(7,7),(8,8);

watb#i A WA Bfmf2, AFEPRERafFBA BRI A)F, RAERDRDHEFEA T76%
s, Hrrekatibr [Rl A AE B A 447 .
@70 [F) 23R B A8 AN A, LSl N X P AR 5 X -
select * from a left join b on(a.f1=b.f1) and (a.f2=b.f2); /*Q1*/
select * from a left join b on(a.f1=b.f1) where (a.f2=b.f2);/*Q2*/
ALK W 5515 1) 73 i QIR Q2.

B, WmEUHINZ, XPeft joiniE A iE S IF A F. FATTERE — T ENTRIITSS

select * from a left join b on(a.fl=b.f1) and (a.f2=b.f2); /*Q1x/

in set

select

in set (0.00 sec)
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17, I RbI &7 BrEE sNULL.
o HN)Q2IEI R4 T MBS ERTUUX A BAE, REHIMAT, HTRbIIRAILEKR 7B, 4
RERMb2MMERT, AN Ewhere 5 A HIW, BRULARRAE NS REM —E 7.

BNR, BAVEE LB PATE M ZLIE AN, MySQLZ E A .

FAVe—EEFEEQIexplaing

| NULL | NULL | NULL | G | 100.00 | Using where;
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ATRLE B, XA RAF S RATH T

o IKFFREKa, HIKFFKEKD;
o M TRbMAIFE EBAERG, Bl i ZBlock Nexted Loop Join (f##KBNL) i

FHIBNLE L, FREUN Z A8 IX 4518 A AT I AR FL S A X RE 1Y -
1. LA W& Ajoin_buffer /. [K&select *, Air L7 Bf URIF2E5 4 i\ join_buffer T .

2. ipafEb, M T R—ATHERE, Hljoingft (it &a.f1=b.f1 and a.f2=b.f2)2 %5 L,
W AE S IE 38, 1R g RER —1TiR A, WiEA) P Hwhere 4], 75 Z56H rwhereil 4>
WA E, FHiRE,

3. Kbz, X TEAHRILEFRa T EXMFFaE,1). 2T , T
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3 left join -BNLA.72
ATLUE R, XEERSLE LRaNIKE R, M HMNBATRERE, WA H straight_joing& —#f
iR

Ref e AR, ER)QRINEWEIR Bl D> 7 BT, ARSI Ltk b 3%
We? AL e — FiEH) Q21 expaingt R .

mysq1> explain select * from a left join b on(a.fl=b.f1l) where (a.f2=b.f2); /*Q2x%/

1 | SIMPLE | ALL | NULL | NULL | NULL | NULL 100.00 | Using where |
1 | SIMPLE | ref | test.b.fl | 16.67 | Using where |

2 rows in set, 1 warning (.00 sec)

K4 Q2111 explaingt £
KHES AR — R ANE, TS BN T, RBMIR—ERIEexplaing R Wit TR Z Ik —
SFERPATIRE T, TR AEIRCE RS TR, SR, JATH —&2r—kSQLiEH)
[¥jexplain

ATLAE R, X ZAEA)E RDNIRSIR M. 1 a0 R — Sk joiniB A) i Extras B AT 4 #8351, 5t
Fon At )72 Index Nested-Loop Join  (fai#kNLJ) 5%,
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Wz, M AEAQIMQX WA E MM HATRE S ZHRIX A KYE? o, K2R E:
BT QRIXA AW TR LA T k.

N T BRI, A E AR SRR A AEMYSQLE, NULLERAEMI (AT 45E
FIWTANASEAE AW AR, #RZNULL, X B4, select NULL = NULL f452R, B 2ik [l
NULL.

i, HAQ2E Hwhere af2=b.f2pi k7, B4 REMA LB EbI2ENULLIT, XFFXA
left joinf) 1 SOl 2 “Fk 2K AL, 1. F2RAHERAT . X TRahf77E, mkbr LA
BIAT, ABGE".

XFE, X KER) BRI T Zleft join, {H2E SLERjoing —E .

R, etk 28 sidtix 4615 A idleft joinkt 5 % 1 join, R o hFarif1 LA RS, siitRblE Nk
B, XFEHEAT PO ENL) &3k, fEddTexplaing &, RE#4Tshowwamings, miftE x4
ME MR, WESHR.

mysql> show warnings;

| Note | 1003 | /* select#l */ sel

* join “test'.'b" where ((“test'.'a’.

5 Q2 s 45 R
XA B, R ERATIZESQLIE A h 5 plleft join, AT IS AR 2 A ReAN & M A B A i 4z
. gl M left joinkf, ZEHKIERA—E LWL

KRR, WiR T Eleft joinfliE 30, HUAS REIE 4K ) K 1) 7 BUS(TE where 2% 1 B i 556
I W AN SEAE AW, ARG FEon BT o IS A SR joinih ) We ?

X, BATHEFIZXRER:

select * from a join b on(a.f1=b.f1) and (a.f2=b.f2); /*Q3*/
select * from a join b on(a.f1=b.f1) where (a.f2=b.f2);/*Q4*/

BAFAE F — kA explain A1 show wamingsif 7%, BERALEZEE AT,



mysql> explain select * from a Jjoin b on(a.fl=b.f1) and (a.f2=b.f2); /*Q3%/
——— e +—
| id | select_type | table | partitions | type | possible_keys | key
B +——————— e 4 e +——— +-
| 1| SIMPLE | NULL | ALL | NULL | NULL | NULL | NULL
| 1| SIMPLE | test.b.f1 |

2 rows in set, 1 warning (9.00 sec)

mysql> show warnings;

1 row in set (@8.00 sec)

mysql> explain select * from a join b on(a.fl=b.f1) where (a. f2 b.f2); /*Qax/

| 1| SIMPLE | NULL | ALL | NULL | NULL | NULL | NULL 100.00 | where |
| 1 | SIMPLE | NULL | test.b.f1l | 16.67 \ Using where

2 rows in set, 1 warning (0.0@ sec)

mysql> show warnings;

FILAE R, IXM 2515 A AU B

select * from a join b where (a.f1=b.f1) and (a.f2=b.f2);
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BATE R 3T, BIRBNLE Z:A1Simple Nested Loop Join 5 #6 2 Z A W MANV (MATNSY 5l
SZjoINf AN L RIATHD , 1872 Simple Nested Loop Join 503 (4346 FIKr #8538 4 R 434, Bt
PERE EBNLEEPATER SR 2

NTET U, FRIE 2 S AR iR — R IX AN
BNLE VAT Z 4 2
1. 5%, B IRshFRMEEE 451 P AFjoin_buffert, 1x B join_buffer@ Tt £ 41 ;

2. G, g E R M AT, A A7 2 AR ERjoin_bufferth (U £diE 2t AT ILAC,  VLACK
DA as KRG — B iR 8]
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Simple Nested Loop JoinSLik AT 2 Iy B SRS R P A — 1T, SIHORaIRE M
ERAAIEHC,  DLAC R ARy 4 AR —#B 73 R [A] o

XA [E 2 5 R 2, Simple Nested Loop Joindig:, Hszt R0 EdE 3 N7 H, AR5 i%IEIL
e 25 31T 00T, A AMEREZERE & IX 4 KW ?

fEREIXAN T, 5 2 BIMySQLA 2 5 45 44 Al Buffer POOIfK AH 1R A

1. FEXS PR Bl R A R AT N e, an SR & dhs 354 (£ Buffer Pool, il = 2285 473X # 73 Hicdfs M
A YN
MR NBHE BN A7, 2520 1E 555 i Buffer Pooldr b2, i HAX AN R IR0 1
WBh R B XTI, T S iR 28 s U 2 Buffer Pool i) Sk i (315 255 2 357 L
FAH AR AR );

2. RUEHIREN R B ERAE N A, BERE R — /MO ERAE", KR E R 1E. T
join_bufferd & %4, & 7 1) A EAIK

PireLit, BNLEERIVERE 2 4T .

distinct #1 group byt &g
ERITRSCE (T A 2 P pIE 222 ), @EWFE T —ANMFm 8. RN
LH, RHEPITRA RS, distinct Fgroup byl fi 2 i — g ?

PR FETT— AR R I RR ) Bra LA RG], A T X 2k 5 A

select a from t group by a order by null;
select distinct a from t;
PR BE A A AR [ 2
B e HREU I, XMgroup by 5%, JEARSQLERHER 5. drdEffigroup byitf), &7

Hirselectil s m— N R AR, e

select a,count(*) from t group by a order by null;

KRR REHRE . R Rasd, tEEHNali . EXANERE, b2 %E
HitE, MFERaR HEl—IX.

2 EHARATRUE 5 > — 1 55 370 2L 5 b 5% T-group byIAH S N 2
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&A1 count()LE, Wl R AT ZERAT O FLA BRI AR, B — SRR A I AR A -
i Bafitsrd, HERarE Nk E—47 . it ddistinet il X, AR ERAT R G
iy, distinct Fligroup byix 2% 75 £ 1T CAHATIRAR 2 A E ), RIHAT PR RE o AH [F] .
X % TR B AT IR AR 2 T R
1. A — MG R, IGRRA—AFBa, HAEXANFBRa @ — E—xR5l;
2. W PiEt, RO RGN Im i 2
o WK IMME—BEMR, HiEkid;
o HHEHARIY:
3. wIE AR, K ilmi AR G R AR Rl 4525 ) Ui o
7% 2 B B 3 B ]
BT PERE RS, KX B MR BN, 7EE39R SCE (I B T A sk
1?7 ) WgIX, @IET# T [F2M % {Ebinlog_format=statementf, iEAJAJKIKEIA=1, 2R)5

A BIREd=2; #AIEFBIRAS, Hbinlog, AJ5iEA]ARSbinlog. X, 41k binlog® i,
AR KAEERIBIId N, TS A ARIDN 28 A — UG e ?

B, XA A T E $id A O, Fbinlog i) S NG AT RE AN E )7, XA AR I
B o

0

HR, XA A R R 2 (e statementt & 20, X 1. R A rowss 2 i binlogif % X A 7] @
7, Writerowevent L[l H#%5 | & — 1T TrA 7B IE

BTN AR KAEA BRI, FATRE — T N pX A

create table t(id int auto_increment primary key);

insert into t values(null);

BEGIN
VEIETN
# at 486
# at 518

#190219 18:42:49 server id 1 end_log_pos 518 CRC32 0x6364946b Intvar

SET INSERT_ID=1/%!%/;

#190219 18:42:49 server id 1 end_log_pos 618 CRC32 ©Oxb6277773 Query thread_id=4 exec_time=0 error_code=0
SET TIMESTAMP=1550572969/%!%/;

insert into t values(null)

K17 insert 17 4] f#7binlog

—RE E R AR E AR, ARHETR AR EZZ D, EEHTEAME.
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XA~SET INSERT_IDiE A /2 [& 7€ BREinsertif &) Z A i, HLan@iE 18 1 RSBy s, T
EiEAARIdZT, iEA)BIIdRZ2, H2%5 Abinlogf)iiFs:B/EA, T4 binloggli Az ik

SET INSERT_ID=2;
E5)B;
SET INSERT_ID=1;
EaJA;

&, TE4&FE BiEa)BAIRIINSERT_IDIRAZ2, FRFEMIF.
Rl RIAE RN INSERTRE A7 32 45 P O HAT I AN, E 8 R BORE A S A B

NG

SREFERCE, R TGRS, IUT 0. ERER, RIS FE, ¥
SR IR T RN N, T ST RN B . A REN I RS, X
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trx_id/E —/MERI %L (281479535353408) , 1 HAMT-1E [6]— -~ session 5 s 1) 2 15453 2 1
tx A RFFAZR . UPATAEFINEBHER S, tx idEB2 38 e — MR/ EF

(118378) .

PRI LGB SRR I UE—F, RS TEE, FHSAIS IR 4, BPLAMYSQLAH 4 29X 4,

B ?

PRAT BRI SSR R HT SAE R 5 X, AN — R SCEARIT IR I A . BRI, B
WG ARHIR e SCE 73 5220 B 2 AU A — R Bl 32

39 1] SR ]
IR, Bads oy XEREIE A . T MySQLESR FRAE A 1 X B, BT
B E QIR A A .

X gt AT A e — A2 (ftime, id), 5 — 2 (id, ftime).
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et Erftimefty, XA, FTBLRATZRR o1 R, s> — AR5l .

X ARG A A -

CREATE TABLE 't (

“id” int(11) NOT NULL AUTO_INCREMENT,
“ftime” datetime NOT NULL,

“c’ int(11) DEFAULT NULL,

PRIMARY KEY (‘ftime’,"id")

) ENGINE=MyISAM DEFAULT CHARSET=latin1

PARTITION BY RANGE (YEAR({time))

(PARTITION p_2017 VALUES LESS THAN (2017) ENGINE = MyISAM,
PARTITION p_2018 VALUES LESS THAN (2018) ENGINE = MyISAM,
PARTITION p_2019 VALUES LESS THAN (2019) ENGINE = MyISAM,
PARTITION p_others VALUES LESS THAN MAXVALUE ENGINE = MyISAM);

R, RMEVGEREREMHINnNoDBS % . InnoDBRZKR £2/0H—4% 5], LLAMFERIEN
BT BL TR E I ANdf R

CREATE TABLE 't (

'id" int(11) NOT NULL AUTO_INCREMENT,
“ftime” datetime NOT NULL,

‘c’int(11) DEFAULT NULL,

PRIMARY KEY (‘ftime’,’id’),

KEY "id" (id)

) ENGINE=InnoDB DEFAULT CHARSET=latin1

PARTITION BY RANGE (YEAR(time))

(PARTITION p_2017 VALUES LESS THAN (2017) ENGINE = InnoDB,
PARTITION p_2018 VALUES LESS THAN (2018) ENGINE = InnoDB,
PARTITION p_2019 VALUES LESS THAN (2019) ENGINE = InnoDB,
PARTITION p_others VALUES LESS THAN MAXVALUE ENGINE = InnoDB);

BT BUIE R, B

PRIMARY KEY (id", ftime’),
KEY ‘id" (ftime’)
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XPIRAEL FIB R — AR R I FE, RIVE LA EMySQL, @ iderror H & A #2511
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, WIS AR m ., HZinnodb rows readdB bR, DIE SR SR ECLE T
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PV YR SN ™ 0
' select * from a left join b on(a.f1=b.f1) where (a.f2=b.f2);
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1. Huh—/ update, &JEz1— %
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s, JEoRIR S 1 left join — EAARARHER), FXETH#E 2 E where , i&—E LA 2
IKshR o RESRSERE L left join J5 N L where 1116,  H € S AR AR AL AL join where [T 2,
HRET TR leftjoin .where [FIERHE, AWEBS R join .. where , & Lkds H O AL,
IXFE A A A Pt
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i sk where, Ui B R H SE A H left join [

20190223
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ZIRGEF, FRIEZE219RREN T — MBI, URHRIEIE YT 2, AR T T4t

YRR BIEE, FrUAEUCRE R . ps:FRIR B 2 i rds, 31 T B Rk SR IR
YEZRIE: BN, RE— F5405 “insert ME—4 i 98”7ix — B

ps: & B B EAR T 1
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mysql ik 45.6
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CREATE TABLE "uk_test’ (

“id” bigint(20) NOT NULL AUTO_INCREMENT,
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‘a’int(11) NOT NULL,

b int(11) NOT NULL,

¢ int(11) NOT NULL,

PRIMARY KEY (id’),

UNIQUE KEY ‘'uk_a_b’ ('a’,’b’) USING BTREE

) ENGINE=InnoDB AUTO_INCREMENT=7 DEFAULT CHARSET=utf8mb4
R HE:

e S L i e o

lid[a|b|c]

e S L i e o

|1 1]1]2]

|61 1]12]1]

e S L i e o

sql:HAT M

session1:begin;

session2:begin;

session1:select * from uk_test where a = 1 and b = 1 for update;
session2:select * from uk_test where a = 1 and b = 1 for update;
sessiont:insert into uk_test (a,b,c) values(1,1,2) on duplicate key update ¢ = 2;
session2:ERROR 1213 (40001): Deadlock found when trying to get lock; try restarting transacti
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[F]—~sessionffIH & TR 3555 J5 it dfR R H—8, Wik KX 4 -session, H/E 75— -se
ssionf Hsnapshot, FI4H{E Ftrx_idth & 5 2 misession—2 1.

W FATH 2 — /> sessionf Hisnapshot, ZH—REHItrxGE, 2 KIE —sessionit &R KA
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| trx_mysql_thread_id | trx_id |

+ + +
| 14672 | 421259275839776 |

| 14661 | 421259275838864 |

| 14645 | 421259275837952 |

| 14587 | 421259275837040 |

| 14578 | 421259275835216 |

+ + +

HA —/ sessionfT JFsnapshotiE 4t T, trx_idfEcommit/s <390, HIEF SN ALE Ftrx_idiy
10,14 H select,select lock in share modeAs<x S &trx_idH4 i .

—AddiEEE R %A trx_id+18
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delete 1% trx_id+2

delete £ % trx_id+6

insert 12% trx_id+1

insert values (),()...% %ktrx_id+5
update 14% trx_id+2

update £ %% trx_id+6

snapshot= 55 P 1 dmigf -
HH45M Seselect * from tb for update; i delete from tb where id=xxx;i% ¥ ffdelete trx_id+1
52 5% N EH H:delete from tb where id=xxx; 5k delete from tb;ix ¥ [{delete trx_id+6

4% Mupdate 145 trx_id+2, %5t select * fom tb for update; ffupdate 145, A ik f&trx_id+2
, A EHEZtrx_id+5

# %% Nupdate £ % trx_id+6
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