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AT ERSEZEXEANER, FREEMTZR a 7 b:
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create table a(f1 int, f2 int, index(f1l))engine=innodb;
create table b(fl 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);
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select * from a left join b on(a.fl=b.fl) and (a.f2=b.f2); /*Q1*/
select * from a left join b on(a.fl=b.fl) where (a.f2=b.f2);/*Q2*/
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select join b on(a.fl=b.f1l) and (a.f2=b.f2); /*Q1lx/
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FlifT where By mESRME, BiRMEL

3. &k b AETKE, X TFIREWTEE a 8917 (FEXMIFFEE (1,1). (22) XK
17) . IBRIRFERANE NULL, BANGERES.

XIMAYHHEEIN T :

Join_buffer R4
1
2, {
+> rR2 . on £ 4
r=2
2
2 R1, R2

A
JF:
)
8
Z
=




3 left join -BNL &%
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1 | SIMPLE | NULL | ALL | NULL | NULL | NULL 100.00 | Using where |
1 | SIMPLE | a | NULL : 16.67 | Using where |

2 rows in set, 1 warning (©.68 sec)
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select * from a join b on(a.fl=b.f1l) and (a.f2=b.f2); /*Q3*/
select * from a join b on(a.fl=b.f1l) where (a.f2=b.f2);/*Q4*/

HAIBER—XE explain 1 show warnings lVA%E, BEILHEEE EAMAY.
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A LAEEl, XSRS

AR

select * from a join b where (a.fl=b.fl) and (a.f2=b.f2);

PATIH R BAE R — R,
EERR, EXFMERF, join BFEFMHREEIME on BoMIKBEXEIT .
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1. B85, BIFSIRISIESIFEARTE join_buffer th, XEE join buffer ELFEE;
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select a from t group by a order by null;
select distinct a from t;



RIMERER A 2ERRY?

BEAFERBANE, XM group by 5i%, HAR SQL tnERNSE, tERY group by
1BG), EFEERF select EPOIN—EREHREL, tvan:
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select a,count(*) from t group by a order by null;

XFIETDRIRIER: RRFER a oH, 1HEEER a HIAURE, EXNMERE, BT
RIRREITE, HEA a REI—X.
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1. BIE—MEIER, IGNERE—1FE a, HEEXNFE a LElE— M E—F5|;
2. wHER t, WOREREIRBAIGRTRS:
IR IIME—RIRER, Wb

BNFENBDD;
3. Bhehka, BIRIFRIEAEREIREILLZ iR,

EEEIE R

PR MERERIRE, AFRWETRIBRIBREI, #2539 MNE (BIEEE A AT EEL
197 ) TR, @IEFiET BEFE3: 7£ binlog format=statement B, 154 A ScFkEX
id=1, AfSES B 3XH id=2; #E&ES B ExR, 5 binlog, AfFES A BE binlog.




XAdfE, 205 binlog B, BRAREAREETI BRI Id A1, MET AR Id B 2 B-9F—
HIEnre?

Bt XMEEEAT "B id RERIRRE, 0 binlog EANINFATRERARR" |, X
MERRRIERRRY.

HR, XNEREREE statement 18T, tEXIHI, E row $&AY binlog FLiZAEIX
MNERA T, Write row event EEEEES 7 E—1THE=ERIYE.,

METHHAALREA—HRIER, FIIRE—T FEIXNMIF.

B =

create table t(id int auto_increment primary key);

insert into t values(null);

BEGIN
[x1%/;
# at 486
# at 518

#1906219 18:42:49 server id 1 end_log_pos 518 CRC32 @x6364946b Intvar

SET INSERT_ID=1/%!%/;

#190219 18:42:49 server id 1 end_log_pos 618 CRC32 @xb6277773 Query thread_id=4 exec_time=0 error_code=0
SET TIMESTAMP=1550572969/%!x%/;

insert into t values(null)

7 insert iIEEAY binlog

BILAER, 7E insert iBAIZRI, #B—4 SET INSERT ID=1, X£HSHERE, X4
HIEBE T XETERDZ BISENME, MeYaRNEEERZ), BEEM 1 1X1ME.

X SET INSERT_ID iIEQI2REEIRTE insert IBRIZBIRY, tbal @IEFET RFREINS
= FELEGANIAET E9BMiIdZ 2, BRESNA binlog BYlRFST B /5 A, 3B
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SET INSERT_ID=2;
EH) Bs
SET INSERT_ID=1;
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ANEEHY trx_id B—MREAHIEL (281479535353408) , MEUIFIER— session H

BRINSIEEEN trx_id BREAZN. SHTEENSHIEaRE, trx id #Bam—
MRERIEE (118378) .
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NERMFIREERE, NMixfER (ftime, id) XMEIN. EAA ftime 92X key, 1mBAX
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XATHERIEGR:

AR

CREATE TABLE "t~ (

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

¢’ int(11) DEFAULT NULL,

PRIMARY KEY (" ftime , id")

) ENGINE=MyISAM DEFAULT CHARSET=latinl

PARTITION BY RANGE (YEAR(ftime))

(PARTITION p_2017 VALUES LESS THAN (2017) ENGINE
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);

MyISAM,

SR, HAVENE(REREMEA InnoDB 5|2, InnoDB XEXE=DH—EKS|, LIBEE
FRAFAE—NFER, FTUFBZEIN— id RUBRIRES].

ERINE

CREATE TABLE "t~ (

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

¢’ int(11) DEFAULT NULL,

PRIMARY KEY (" ftime , id"),

KEY “id> ("id’)

) ENGINE=InnoDB DEFAULT CHARSET=latinl

PARTITION BY RANGE (YEAR(ftime))

(PARTITION p_2017 VALUES LESS THAN (2017) ENGINE
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);

InnoDB,
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B =il 4L

PRIMARY KEY (" id", ftime),



KEY “id™ (" ftime’)
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2, HFCaEENESER “ left join FIIL where 89iEF, BESBANMEIMLK
join where B2z, BBEE XS left join .where FIRHRE, FUNEESHK join ..
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on(a.f1=b.f1) where (a.f2=2);/*Q5*/#0select * from a join b on(a.f1=b.f1) where
(a.f2=2),/*Q6*/ X Meft joinFljoinAERFIREIEREA—E, EABEESAjoIN...
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Zh, XFEEBEIJIERE—NaE, BFAbinlog A& EstatementiEiF2rowtEs,
BEENinsertiBTIRENBBIJEEEEN. BRINAEEEIE, BETHRTES, B
FinfEsEEREALZYEN, BigidiRnERE), G5B iREeaicRIdipsR?
THR B ERBAIET RIS kAIbinlogiiaiEZ B FiniaKEt, WNRERBEVIR
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58
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RRBEFERHASHIR;

"THREFEERB L ERE I KAIbinlogiiHaEEEFimis Xk, " , X, XHERH

Pas
o

"UNERERE WA IETEbinlog A BEER EFimis K, IPABARIEESERINERES, T%



WRAFER" —RBEEXITEXN. BEREROFN, HEEFESEIEE.
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select * from a left join b on(a.f1=b.f1) where (a.f2=b.f2);
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gNERb MRS IRE 2RI,
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0% a IAAIEN join buffer F1, EAE select * , FFLATFER f1 1 f2 EBHAAN
join_buffer 7,

INFRiER b, XIFE—TEIE, #IF join &4 (BER a.f1=b.f1 and a.f2=b.f2) 2
W, WESFMINCR, (FAEREN—TIRE]l, 1RIETHE where 747, ﬁ%ﬁ‘aﬂm
B v

EERE: A2, WEABwhere FHBwhere EEmARZIb.f18ib.f2, B EKEREEMREIXL
nullg917.

FEiiwhere a.f2=b.2IEER
Where (a.f2 is not null) and (b.f2 is not null) and (a.f2 =b.f2)

’(2; ifs)
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ZIW, BNIEX, WMRwhereRMPERMRNTIERY, BASE OINFHREMEHAA
FE?
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QESNAKRS, FEELERT. BARNDLEARIET
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RIOEMIERNTE, EE—ESCamEREERESE.
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fFERE: B
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ZINEYF, BiEE TFEinnodbs |ZErfRERFIT, BEIMAT—SupdateilZGIEAEEIAR
B MES(ER TupdateRiAEAbegin), MEIREI—KselecEARRT RIS E—
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fEZEIS: 1. Bf— update, 2E—1EH
2. Efh—Aselect, BE&BH—1ES
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) ERETF .. 05
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RER, JERHKSH left join —EEARINEN, BXEEESINLE where , F—ELA
EESWEIER . BEAIRRL left join FiNLE where BiE, STESWIILEEMILA join
where 97, BEREE NARE left join .where B9BHE, FRINEESH join .. where |
BEMURECENMN, XIFRFAERHRE
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UNERESRAAwWhere, HBBESRESCEAHleft join
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ZIMFEF, BAEFQPRET IR, SHHMFESREESFES, FIENETT
[REE RIS, FTLABIXKEIT, ps:BATEZ=AIrds 87 TER3ERM
fEEEE: BR, (RE— 540 “insert E—HIPR" X—R

psHELEFMEREANT ©...
BFF v

EERE: 1.5
2. {RiXE8
session 1 pIOH0gi—" record lock;

session 2H{THIE— M select i56), MHa=1 and b=1#RAB—1T (a, b LBEEH—F
51) , XEFMEERBE—MERITHi(but not gap waiting),
XESEASEMBEI, BEREEIATHING (REXMIEGTEFRE)
---IXAHERAZI BB RS 7

Rfasession 1 HinsertZAMAYAHE, FENOnext-key lock, (ERXPINISRIESE—MNIRISH
AE) .



RIEFEHTNESR, 2SWEF1SH, 3I5EF2S, M3M1XER—1session, HIAFIZETE
w7,

Y WX 0
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BIMREF, BAEFRNFRET— 1A, SRRRISREESHES, FIHNE T T
[RENE KRS, FTLARRKEIT. ps:BRIFMEZAIrds iR 7 TERERIN

{EEES: B, {RE— T840 “insert E—HEHR" X—ER

psHREREFMEREANT

. ,‘1 RERES.. 05
‘el 2019-02-22
WIRTFLNERE mysqiXPME&MSTEN, 3INEEaLERA E X B, Elh
THIHE—Z=E?

. )4 REPRR... s}
W 2019-02-22

XARIELER, FF IR

EEES: IRHERIFTAR®

I —XkR i8]
%.:,} 2019-02-22

Elngr, EMT TREENILR, MEEARKRIT, THCRTHREINISR, ~—EX
Mg,

{sE3start transaction with consistent snapshot;

[E— sessionAIFFERBESERItrx_idRAFHE—E, WRXFX M session, FEH
—Nsessionfsifsnapshot, ¥IIAERItrx idtEES5ZaiRsession—EHY, ...
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PROIE, EEFRRSIERIESEE—E. D XERERSIZBEARAREREII—FX
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T, BRIER?

FEREITIMEMERS], RXREXERCRAERERERRE?
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CREATE TABLE "graph’ (
“id" int(11) NOT NULL AUTO_INCREMENT,
‘name’ varchar(20) NOT NULL COMMENT #RZR&FK',
‘ip” varchar(50) DEFAULT NULL COMMENT '#zZ&RkBF#& cat-client#128ip, NUL...
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