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CREATE TABLE "t~ (
“id® int(11) NOT NULL,
“city” varchar(16) NOT NULL,
“name” varchar(16) NOT NULL,
“age® int(11) NOT NULL,
“addr® varchar(128) DEFAULT NULL,
PRIMARY KEY (“id),
KEY “city” (Ccity’)

) ENGINE=InnoDB;

Xf, ARETSQLIE A LAX A 5

select city,name,age from t where city='#HiM' order by name limit 1000 ;



XAMEAE ERZERTEW, HE2RTHEmPITRES? SR, B ARIIEXANE A2 EA
PATH, AL A S B AT AT .

&7 Bt
AT RAIA AL RG], rUMRBLERURIGE 2 1, Dyl faasRdTa, A7 BAECty 7 BUn ER
5l

fECity B FRIE R 5 2 5, FATH explainds & K& B X ME A AT IE L.

mysql> explain select city, name,age from T where city=' ' order by name limit 1000;
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K1 1 F explaindiy & A & 15 A AT 1B
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. ¥ltstbsort_buffer, it Aname. city. ageix =B

2. WZ 5| city$k 255 — N 2 city="HT M S AF 0 T 5tid, e BT gID_X;

3. B FEdE 5 B 4T, Bname. city. age=/N7EUME, fEAsort_buffert;
4. M\Z 5| cityHl N — M F ) 3 id;
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K “YznamedE P X AN EE, FTRETE WA SE R, AT RERE B AT H T, XEGRTHET A
F N 1EF S $sort_buffer_size.

sort_buffer_size, #iMySQLAHER TFEEIIA7E (sort_buffer) [k i, ST Hep ¥ i i
/NT-sort_buffer_size, HERFREAEN 75, BINTEHFRUR A, WAEHAT, WAEAR
PR R I I S B

PRAT UL R 053, SRIE — R AR S A 1 Il S0

/* T foptimizer_trace, HXIALFEHERL */

SET optimizer_trace='enabled=on';

/* @afffFInnodb_rows_readfIWJHA1E */

select VARIABLE_VALUE into @a from performance_schema.session_status where variable_name = ']

/* PATIER] */

select city, name,age from t where city='#iJll' order by name limit 1000;

/* #% OPTIMIZER_TRACE #ith */

SELECT * FROM "information_schema™ . OPTIMIZER_TRACE \G

/* @b{#fFInnodb_rows_read(f)4Ri{EH */

select VARIABLE_VALUE into @b from performance_schema.session_status where variable_name = 'Ir

/* i Innodb_rows_readZfH */

select @b-@a;

L] il ¥

XA E A A OPTIMIZER _TRACE 145 kil iy, FRaf LA number_of tmp filesH
BRRBMEA T IRE SO

"filesort_execution®: [

]J’

"filesort_summary": {
"rows": 4000,
"examined_rows": 4000,
‘number_ot_tmp_tiles": 12,

Ll L WU SL SLLG a -LJ‘J’_UU"{';

"sort_mode": "<sort_key, packed_additional_fields>"
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number_of_tmp_files&/xt)72, HEFd 2 i i et g, R—eEaret, At AR E129
SCAE? NAFIRON TS, s TR EA AN, SHE T — M AR HE T B T DX 4 fi S B
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W Hsort_buffer_sizei it 1 75 ZHE 7 EHE £ 1K/, number_of tmp_filesit 20, FnHHET
A] DL BB AE N AT 5E K

75 U3 75 B I s SRR . sort_buffer_sizeitiz)y, 75 50 B0 £k
%, number_of tmp_files/K i sk X .

K, BEAMRAERE— T E4rh AR P ME R S

AT 7122 A 400053 2 city="Bt M i id 3%, B AR A LA 2] examined_rows=4000, 7=
Z 54 1147 #72400017 .

sort_mode H [ ¥Jpacked_additional_fields/t1 = 2, HF IR w50 il 7 %" 8, Bl
name - B i 52 X f&varchar(16), fEHEF i f2 it %T“Eﬁ SEBRAK BE SR 7 Bl 25 1A 1

A, ffa— N7 iE Ay select @b-@a iR [3145 24000, FoRBEAHATLRE R F$E 74000
T

KHETBEEREMNE, A TR RER T, Fitintermal_tmp_disk_storage_engineix & 1k
MylSAM. 750U, select @b-@af)4h 34 &~ 4001,

XERAEHOPTIMIZER TRACEX AN ER, FEHBIEE2, 1M
intermal_tmp_disk_storage_enginef#Zk i\ & /2 InnoDB. 14 i )2 InnoDB5 | 2 (1, %L
PE MG I 22 B S sk, 2=ikInnodb_rows_readf{E in 1.

rowidHE 7

fE BTIX AN R B, RO JER MBI e 17—, N [ RAE AR 2 7R sort_bufferfililf i S 14
HHAT I (HIXADNFIEE — N, e R A v R Bl ) BUAR 2 191, 54 sort_buffer B Ti]
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SET max_length_for_sort_data = 16;
max_length_for_sort_data, &MySQLH % [ T4 H T HEF AT BRI K ER— 1N 28 ENE
B, W BAT KA X AME, MySQLELU N AT K, Eih— N EE.

city. name. age X =7FEE B KERZ36, &ittmax length_for sort_dataikt & 416, &
TTHEREE T ELREAT A8,

B sort_bufferft) 7B, RAZEHFR5 (Elname7 B A1 E#id.

BRI, PSRt A /b T cityMage v BUME, AREERGRE T, BADPATRAZHAL RN
NIRRT

—_—

. FIastesort_buffer, #fiE AP TE,  RlnameAlid;

2. W 5| city$k 255 — Nl L city="HU M S 10 T 88id, - e B ID_X;
3. BEHEIAR T 4T, Bname. idiX BB, 17 A\sort_bufferd;
4. WE5|city®U T — A #id;

5. HEDIRI. AE B A Lcity=Hi N & Mou1E, B BT rIID_Y;

6. xtsort_bufferd )% 12 7 Benamedt AT HE 7 ;

7. WHHET AR, BET10001T, FFiRidmfE R 2] R 22 4 B city. namefllage =47 Bk (A
YRR i o

RAPATRAER S EEIR, BICEMrowidHEFr .
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K5 rowidHE 7
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WEVINE, REMN S RE - MEEME, Lk L MySQLARS i MHER J5 ifisort_bufferd
R I, SR 5 B R R A city. nameflageiX = AT B HI4E B, AT AR IR 55 o R o N A7
Efgsh R, RBEBIREIS R .

RAEZ YIRS, R DU — T, XAEHEITselect @b-@a, 4R =2 % /DIe?
B, BATHORE B S RG24 .

B4, Kl iiexamined_rowsH{E it 24000, FonH T HEF 8352400017 . {H 2 select @b-
@aix M E ) A A 5000 1 .

PRUONIX I RS 1 HEFP R4, R e il)a, I ZRYEId % R BUE. |1 T-if4a]2limit 1000,
2% 2100017 .



"filesort execution": [

1,

"filesort_summary®: {
"rows": 4000,

"examlned_rows": 4000,
"number_of_tmp_files": 18,
"sort_buffer_size": 32728,
"sort_mode": "<sort_key, rowid>"

%16 rowidE /T 1 OPTIMIZER _TRACE: 734 tH
MOPTIMIZER_TRACEHZ R, {RICHEFR B 1AM ME R BAL T .

e sort_modedZ sk T <sort_key, rowid>, FIxZ 5HEF 1 H A nameflidix A~ 7B .
e number_of_tmp_files 107, &K NXEHES 58T 14T 8 m 8598 2400017, HER—
ITHAR/ANT , IR EH TSR EH AN T, FEMNIEE SO AN AR D T,

27 BHF VS rowidH 7
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RAEWE ERA ARG, ERRECAE, MR CERNM AR
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FreA, AT PAER AN R )8 —cityfnamef ik &2 51, xf R SQLIE A2 :

alter table t add index city_user(city, name);

B SctyR 5 I EL, BATREERZ ARSI R,

Bk Em | BRZKE | | AHE - (2 -] - |, R | A, R
.2 ) 10. (x4 10.Y

K7 cityflnamelk &% 51/~ &
FEIXANZ G, FATRER AT LA A48 2 (10 J7 200 7 2 5 — AN 2 city="Bu [ id 3%, IF HAsh
BPR 17, BT RAZIF T — Skl s i g A v, R ety E 2 BT, nameff{E 5t — &
AP

EQ R NN PR I UM WY I
1. Iz 51 (city,name)k 2 25—~ A city="li "2 1 (1) T #itid;

2. | FHEdR AT, Bname. city. age=/FBIHIMHE, 1EANE RER—E 7 BiR
EF

3. MWZE 5| (city,name)i ~ —4~id % E #id;



4. HIEDIR2, 3, HIERHE10005%105%, S A L City="Hi M 2 F i 45
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K8 5| A\ (city,name)k &% 5l f5, EWHiE A HAT R
A LVER], INENEEAFEER X, WAFEHT . 21k, TA1Hexplaini 4 Rk EpiE—

mysql> explain select city, name,age from T where city='#i ' order by name limit 16080;

K9 5] A (city,name)ik &% 5l J5, EUE A FIHAT 1K
MEF T LE S|, Extraz B Using filesort 7, Wil AT EHF 7. 1 H H T(city,name)
RANMRERIATAF, FrlZ A& A 400017 A s —i, B 35 2 2% 1 1Al
100025 it nl LUR HE 1o i, ZEFRATIXAME 2, HFHEEH#I10007%.

BEARBERIX BL T, FRATEAL RTINS, XAMERIFIPATREE BE i fedt — 2D Ritbme ? A sniE
PRIBICANIERS, RSO CE (FEANEHZG] CF) ) i, FRAEESE RS .

RHEEATTUAEMMES 1. BHRRGIZE, Rl ENEEL%HMeERFER, AHER
I8 3 3= 5 2R 5 b BOBE
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R H R S IS, BT UL — NI ERE R AT R AE .

R AN, FATAT LA —city. namefilageffBES R 5], K SQLIE Ak A2 -

alter table t add index city_user_age(city, name, age);
IXEF, Xty BB AR R AT R Ud, b2 iZ Fname = By AR IR I HE P 1), SER i A )i )
AR EHET 7o ZABEANERE NPT R AR T -

1. W 7] (city,name,age)k E| 25 — N 2 city="Fi M & A rid sk, B Hob ifcity. namefilage
XEAFBRIE, ERNGREN—o BERE;

2. )\ 5l (city,name,age)it ~ —/Mdsxk, [FIFEEUH X =ANFEIME, FNE RER —3 0 Hiz
1R[] 5

3. BEHATHE2, HIEDH10005%1C5%, B AN L Cty="HUM "2 A F I A 45K

s

city 23) city| name | age
rome | ge | 10 |

City = 10
AR
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K11 5] A(city,name,age)ix & % 5l J5, EE A FI3AT 1L
ATLUE S|, Extra7B £ 7 UsingindexX’, FarmtAd A 7 EmERSl, g LaiRE.

R, REIFARUWEN VR AWM LA SRS, ECIEa R T B ERE R
5, BRI RA TN A X2 A ZEALHT R R E

NG
AR, AR T MySQLE i order byt ) ) LRt HLIE .

FEIT R A G, PR e AT it St 2 A $order byifi &), k0 BLELE B BB R HEFP 2
HE B A, CEREWS T ARG T, S MERIRPATI R G RIRAEAL, XFEA 6
BT WA, ARRHHE IR,

mfa, WEIRE T — AN A .,
RIARHIER I 244 1 city_name(city, name)iX MERE R 51, IR IREE AN AT T3 M 15358 i
R T R EEA, JF A Y, Bonai10055idsk. WRSQLAWIE A2 IX AT 1

mysql> select * from t where city in ('BiM',"75M") order by name limit 100;

M2, EAMEAPATHI R SATHEP AR, A
An R 55 S AR FR AR KT A, 75 EE Sl MNMERR R i AR EHP T %, IR BEASEDNe?

e, AR TR, EEREI1010, & il A& e 2 oo “limit 10000,100%, 1%
HISEILT R X AT AW ?

R BRI BB AW A SR S X, W TR OCERR BRI A A, R
WEHT s ARSI R S 70 2 4 BE 2 (VI A Bl 132

39 ] iR ]
B, HMySQLE BB —4T, (B ZEIEREORIE LM F R, XEEMySQL
HHEPAT — B ? i8R PIMEAR R 5 B R B e ?
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s, HRrRtENERZ(1,2).

session A session B

begin;
update t set a=2 where id=1;

update t set a=2 where id=1;
(blocked)

BI12 B8 7 5K
session Bffjupdate i i) #blocked 1, hi#X A~ ah{FE & InnoDBA Ref ¥y, il AHERR LTI

5 AEIGE, MySQLIRA 1 InnoDB5I B85 4ty 1, (H 2 51 3R DA 5 R, AR,
EARIR A AERAXMATEENE ? 1% BB — A AT IR SRR AR A o

A AT R LA (1,2).

session A session B

begin;
select * from t where id=1;
/IR [E] (1,2)*/
update t set a=3 where id=1;

update t set a=3 where id=1;

Query OK, 0 row affected (0.00 sec)
Rows matched: 1 Changed: 0 Warnings: O

select * from t where id=1;

/&M (1,3)%/

B3 B WLAELSIE 77 5K
session Aff1 28 — A select 15 A) & —EhEE: (BEEEE), & 2EAEEE W.session B H 1.

MAEEIRFIFZ(1,3), RREEMR T ENFIRAE, XA R fEEsession AH T fjupdatei’
AT A . (U ERARNG X AN AR B 116, AT AR 2585 & (5555 21| i L fm
SN E T ? ) PRI )

FITCL, AT B SE ) 3 S8 Mo 8 T3, B InnoDB\ AT T “fiXAMEE Uk (1,2)" XA
BAE, BRI, %SRS

IR0, MYySQLE AKX A, AT AW — NMERA SR ? Al —T, &
AR 22 InnoDB#:E, £ X H—ik 1 ?
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HMySQLEHN 1. AR EiXMER T, MySQLIAJYEL HRIME, RA e
(id=1), ME 5 )2 (@=3), HMIZPMEELE A RN T EZEUTH .

TEONSRAE, ARATLLE — & N XA 1.

session A session B

begin;
select * from t where id=1;

/1R[] (1,2)*/
update t set a=3 where id=1;
update t set a=3 where id=1 and a=3;

Query OK, 0 rows affected (0.00 sec)
Rows matched: 1 Changed: O Warnings: 0\

select * from t where id=1;

[*iR[E] (1,2)*/

FI14 o DL 6 7 20X e
7 UL -

T ERATHBAE 45 B # 2 72 binlog_format=statementt% X N T

@didiren N 75 T —“~case, 42 binlog_format=row jf: H.binlog_row_image=FULLi} 5,
T-MySQLF ZAEbinlog H [ id & Fr A 7B, Bt DAZE U I B st S4B pr A s SR ok 1

MR LI wa R, “BESAGE 78R, SRl BRI /EIXEHE, select * fromt where id=1,
giREA SRR (1,2).

[ 34, ﬁuﬁ'ﬁxeblnlog row_image=NOBLOB, i3 H krblob 4 ilr G 7B, FERATX AT 2
2 BT SE (1,2)

XF R U B 1SR . X2 MySQL S.61 A S A, bz iiEREA BT Fril, R,

switch (thd->variables.binlog_row_image)
{
case BINLOG_ROW_IMAGE_FULL:

if (s->primary_key < MAX_KEY)

bitmap_set_all(read_set);
bitmap_set_all(write_set);
break;

/15 binlog_row_image=FULL: 7 B 2%
FKAB), @mahonebags A== 42 2] 1 timestamp Bt A il . 2518 & Wik E HHtimestamp7
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%—, hexdump® Hi k& M %2 WALKLE A 20T, Zid—2 )L, st fEshutdownE & -
% —, binlog% 5 2&MySQL ServerZ5EAT AR A, FrLAEASH], XA AErowsg T
[R5 . AT LA binlog_format £ sk statement 56 1E .
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