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1. ft4ARMvCe

MVCC (Multiversion Concurrency Control) , ZRAFAI=E], FZEN, MVCC E@EIIHIBITHSZS N
AEERSCUEHEER I At . XIS EINnnoDBIESRER I THIT 2t BIEFE TR
ik, 52, MEATEI—EIEERB— N ESEMYT, FEILEICIIWEHZaRE, XiF
EHEINRMERARESGS — N ESEME.

2. {RERIES RIE

MVCC#EMySQL InnoDBARRYSEIERR N T IRSEUERF AR, AEFAIDNRLE -5, M3
BMEEIEERSRRY, HEEME s, g, FOXMEEIRE Pk, TR iriE o R0
IESCPR ER—FINBMRYIRIE, RAWBAISEI. MIMVCCABERAARMSIEBRI—FF75ZL.

2.1 fRERIE

RAGISES N —E0iEiE, VAR IRIREGE. AINMAYRERY SELECT EREFIRIRIE, BIAINDIATIRIESE
I, PEanIXtE:

SELECT * FROM player WHERE ...

ZFTLAHIVRARIZRIER, BETREHAMENER, RIEZASSMEETMVCC, BERSERT,
B T INBMERME, PR T T,

BARETEMA, BARRIETREERINFHA—EREIENISRTRAE, MBI ERZRIRIGE SRR,
REGZRIRIIERIRBE B RHRTR, BITHRA TRIRERIBCA=ERTE.

2.2 Z40iE

LRIENAIRICRAVRITIRA (BT8R, MARHERAREE) | SRR ERIERMFFRES
TREENERICR, SXIENANCREITINM. OB SELECT, BiEXIEIRHTIEMSER TSR
=, tban:

SELECT * FROM student LOCK IN SHARE MODE; # JL=24i
SELECT * FROM student FOR UPDATE; # #ih/

INSERT INTO student values ... # ffibiji

DELETE FROM student WHERE ... # #fth#i

UPDATE student SET ... # HHib&i
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3.83

3.1 BiXiEE 5!
BAHESESE 4 MRBERE, AJREFE=MF KR!
IERIER (FREL%)
AREE
IEERR
ARJESIE
AJESE
4Jiz
RITH
HE:
IERIER (FEEL)
AEE
IEERR
o | TOESE. Qi SRE MVCC +
/BT Next-Key Lock

3.2 [SiE=E]R. Undo LoghR4~5%

[ElE— Fundo HEAIMASE, X$FEFE InnoDB 724E5 RN, BIRERSIERPHESHM
ERIRSE

o trx_id: BRI ESUEERERSICRETHEN, HLZHESH 51id WES
trx_id B35,

« roll_pointer : BIRNIERRERS ICRHTHS, EBSICIBRIRABAZ undol1:E 1, &
EXMSES AL T—MEE, TLUBT ERKEIZICREXRIIER.

id name class trx_id roll_pointer

1 K=" | —IF 8 5

—— > nsert undo

insert undo RIEEFEIREIER, JFHBRERE, 1ZE B undoBEMIZAT, BaAUndo
Log SegmenttE & KA B (BHERi1ZundoBE S AIUNdo N EIERBAWER, BAKRE
) .
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BRRZERNESidDEIR 10 .

RERTE
1153

1

2

BRI, BWRICR—5FundoAE,

E3510

BEGIN;

20 BYSESIHXELICFIFHT UPDATE #24E

$]5520

BEGIN;

UPDATE student SET name="25]"
WHERE id=1;

UPDATE student SET name="FH"
WHERE id=1;

COMMIT;

. BAEREAT:

UPDATE student SET name="§kt"
WHERE id=1;

UPDATE student SET name="5</\"
WHERE id=1;

COMMIT;

BundoHEWEE— roll_pointer JBtE

( INSERT #2EXINAJundo HERBIZEN, ENZICRAREERIIRAE) , ATLUGXL undoll i
EEESR, BRp—MER:

XN RRE

HPRIIER

t2undoHE&

5
53
Pl

S

id name  class  trxid roll pointer

1 | | 20 | T |
= 1 gt | —m | 20 | T |
~ 1 |=zH| —#® [ 10 | o |
L{ 1 [ =m | —m | 10 | 1 |
RERE I IR

ERRR T — P hRASE

-

MZICREREHNE, BBIEEMEI— undolE F, HERIZICRI—NMBERE, BEFEM XL
AIEZ, FTERIMRAERSH roll_pointer BIEEZM—MER, HANEXMERIRZIY A | IR

AHERISLTS R R S RN KR HIE.
BMNMRATER SERZARARI IR 4% 1d .

4. MVCCECIR BT Z ReadView

MVCC BIECHKERT: BEiE=FER. Undo Log. Read View,
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4.1 {t 4 2ReadView

4.2 g1 RRIR

{889 READ UNCOMMITTED fRERBIMNES, HTFHULUSEIRERESEXICR, UEESIICSR
NERHRATITF T .

{53 SERIALIZABLE [REHRBIAIES, InnoDBRLEMEINBRYAZRIAENER.

{88F9 READ COMMITTED # REPEATABLE READ fRESRBINEESS, ERAIRIESER 4487 11 BEEW
THIER. BUIB—1EEELIEN TICHEREFRIER, BACEEENGEMIRANCRAY, #iiE
AR EEF IR — AR SEPAE MR AR HBIES T WY, X ZEReadViewEfERAIEE )R,

X MReadViewH EFEGS4NMNVKEENARS, 30T :

1. creator_trx_id , BIEIX Read View B 1D,

B RAEENEPIICEMEERT (B4TINSERT, DELETE. UPDATEIXLLEGIRY) A4)
ERHBEESId, BNE—RIESESHIESIJEEBENANO,

2. trx_ids , FREERLReadViewlIHRIRFHEERANEEESHY 455idsl & .
3. up_limit_id , jEERAISESHER/I\MIESS ID,

4. low_limit_id , FFERReadViewBIRAHFNIZHELE T—1ESH id B, low_limit_id &
FRANESIJE, XBEFIEEEZRTESJ, FEXRFIETERAESD,

R low_limit_idHARtrx_idsHHiIRAE, BHid2BEoER. tbal, WERiIdAL,
2, 3X=NES, ZRIdABHESRERT. IBA— 1 HINESESEERMReadViewhT,
trx_idsEiE3E1F12, up_limit_idAYEFEL, low_limit_idAHER 4.

4.3 ReadViewHJ3Rm
BT XM ReadView, IXHEEHIELICRE, REERE ML BAMHCRIIENMIAEET L.
o WNRBIHIEARARItrx_idE B SReadViews i creator_trx_id {E1ERE, BEHRELRIESEIHE
EECEXOIRNCSE, FRLAZIRAT LA Ha1E=Sh1E,
o WNRBIHIERRAHItrx_idEHE(E/NFReadViewsp i up_limit_id {8, FRIFEMIZMRARIESIEZA]
4P ReadViewBIERIRIZ, FRLUZMRARTLA#E HRIESEh1E),
o WNERMHIERRAHItrx_id B EATF S ZET ReadViewH low_limit_id {8, REAERIZIRARIES
BIEHBIESEMReadViewgA TR, FRLAZIRAART LR HEEIES A,
o WIRBIBIRRRAAItrx_idEBHE{EEReadViewfy up_limit_id #1 low_limit_id Z[8), FPFLFREH
Wr— Tt _idBHEERARAE trx_ids FIFRSP,

o YNERFE, WBAEUEReadViewHSERGZMRARESERZERAY, ZRAAAT AR,
o YNRAFE, ULAALUEReadViewBTERGZMANES ELHIRIL, ZRAATLABIAIE.
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4.4 MVCCER(TMZETRTR
TRTXEESTE, RiIRE F4EI—SOS R, REE@gMveckas:

BORESHCREAS, tBHMEESD;
¥KHY ReadView;
EAEEINEIE, AES ReadView PRERIRASHITLLER;

ok W

REREFFERNRIEE.

HEFRBERAIEEEER (Read Committed) BY, —1NEFPFRIE—IR SELECT EiFEPSEFTIREN—IR
Read View,

WIZRFF7:
E e L]
begin;
select * from student where id >2; $REY—XRead View
select * from student where id >2; ¥EEN—)XRead View
commit;

R, AR EE DL ERE IR Read View, IXATHIERE Read View R, BRATALF=4E
RIS E R,

LIRERFATESIENHR, FEn T ANESIE, XERI—NESRES IR SELECT fUiHES
YREN—)X Read View, MifSEIFTERY SELECT #PSE X/ Read View, UITNEAR:

% WL

begin;

select * from user where id >2;
......... FREL— X Read View
select * from user where id >2;

commit;

5. %5l BB

5.1 READ COMMITTEDREB AT
READ COMMITTED : SRiERNEHERIERSE RS — P ReadView,

WEBMA 5%1id 2BA 10 . 20 NESERIT:
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# Transaction 10

BEGIN;

UPDATE student SET name="#:J]" WHERE id=1;
UPDATE student SET name="T7." WHERE id=1;

# Transaction 20

BEGIN;
# SRR IS R

ez, ZFstudent F id 79 1 FOICRIGEIRIRR AR FATR:

number name class trx_id roll_pointer -
< 1 [rlmmlowlw |,
FRYCR
> 1 | =@ | —3F | 10 | T o
mpuncoss) | L3 Tae o s | o |

BRIIEB—MER READ COMMITTED PRERAIRIESFIaHIT:

# {8 FHREAD COMMITTEDNH 5 4% 5l i35 5%
BEGIN;

# SELECT1: Transaction 10. 20K#2%¢
SELECT * FROM student WHERE id = 1; # 53[5 Inamef{E N " k="

2Zia, BB 9i55id A 10 IEESIRRE—T:

# Transaction 10
BEGIN;

UPDATE student SET name="Z=J|" WHERE id=1;
UPDATE student SET name="17/." WHERE id=1;

COMMIT;
REEE Fi%id A 20 IERDEF —FZE student B id 9 1 BIIER:

# Transaction 20
BEGIN;

# SRR T R

UPDATE student SET name="%tL" WHERE id=1;
UPDATE student SET name="“//\" WHERE id=1;

ItEZl, FKstudenth id 79 1 RUICRARRASERICIXHF

R T — T hRAE



number  name class trx id roll pointer

{ [ 1 [snv]—w] 20 | ' |
TR

1 gt |- | 20 | 4 |
| ERBY T — AN

1 xR | = | 10 | o | -

1 |=m = | 10 | ¢ |

-.|
-—|
ERundoHE _.{
-—{

1 =] | 8 | o |

REEEINIA{ER READ COMMITTED fREBIRIESPYEEIX id I 1 B9ER, T

# i FIREAD COMMITTEDF 5544 (5 %
BEGIN;

# SELECT1: Transaction 10. 20¥JR#Ex
SELECT * FROM student WHERE id = 1; # AZ|1%|namef{E N "5k ="

# SELECT2: Transaction 1022, Transaction 20AK$E%
SELECT * FROM student WHERE id = 1; # 535 Inamelf{li N EH'

5.2 REPEATABLE READ[REEAIT

{8 REPEATABLE READ FRERBIRISSHKiR, REESIXFUTEIIEDRER— ReadView , Z
ERNEIMASEEERT .

tean, RHEBEEWA F51id B8 10 20 HIBESHEHRIT:

# Transaction 10

BEGIN;

UPDATE student SET name="Z:J[" WHERE id=1;
UPDATE student SET name="F /1" WHERE id=1;

# Transaction 20

BEGIN;
# P LRI R

LtEZl, ZFstudent F id 79 1 ROICRISEIRIRR AR FATR:

number name class trx_id roll_pointer -
AT { | 1 | *h | —I | 10 | T ‘
FHYIERE ERpY T — Ak
> 1 [z || 10 | T o
e At =1 (= w8 [ e |

BIKIAES—M#EF REPEATABLE READ RERBIAIESFHBHIIT:
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# 1 FIREPEATABLE READN 2 4% 511 3 55
BEGIN;

# SELECT1: Transaction 10. 204#2%2
SELECT * FROM student WHERE id = 1; # 733If%namef A" k="

ZhE, WL 4%1d 79 10 9SSR —T, BGXEE:

# Transaction 10
BEGIN;

UPDATE student SET name="Z=J|" WHERE id=1;
UPDATE student SET name="17/." WHERE id=1;

COMMIT;
REEE Fi%id 7 20 IERDEF —FFE student B id 9 1 BIIEHR:

# Transaction 20
BEGIN;

# TUET T LRI AT R

UPDATE student SET name="#tL" WHERE id=1;
UPDATE student SET name="“/\" WHERE id=1;

ez, ZFstudent H id 79 1 ROICRAMRATEHSIXFE:

number  name class trx id  roll pointer .
< 1 L[] 2 | r |
FEJER
(Y 1 [wmu || 20 |, |
[ ERPY 7 —MhRAHE
-~ 1 [ 'FE || 10 | T | r
<
ERundoBE __{ 1 | = | g | 10 | T ‘
[ =] 8 | . |

PAISFFEINIZA fsEF8 REPEATABLE READ FRESERBIRIES h4REEHIXA id 79 1 RIER, AT

# {§iFHREPEATABLE READR 5525 5| i) = 5%
BEGIN;

# SELECT1: Transaction 10. 20 K%
SELECT * FROM student WHERE id = 1; # &A&f%nameE N " k="

# SELECT2: Transaction 104¢%%, Transaction 20K$E%
SELECT * FROM student WHERE id = 1; # &35 namefET N k="



5.3 BAIRRR LD
EFRiERInnoDB EANMEIfRRLTIER.

BIRITESRR student FRE—LEIE, HUEAES, 5 id=1, FEERY trx_id=10, BRY undo log A1 TE
Fr7R.

- 2=
trx_id = 10 id=1name=ak= NULL

RIBMEBES AMES BFHRIUT, #%5 A NESidA 20, % B HESIdA 30,
LB BE AFRFEIREIEE, F8R9 SQLIEGWT.

select * from student where id >= 1;
EFHAERZAI, MySQL &HEESS AF=E— ReadView, LItAT ReadView FIREIIT: trx_ids=
[20,30] , up_limit_id=20, low_limit_id=31, creator_trx_id=20,

BT LATER student FRE—EEUEE, BEFS where id>=1 &4, FAtSEBDHFE, ASIEIE ReadView
HE, EINZITEEERtrx_id=10, /NFEE55 A BY ReadView B up_limit_id, XERTFXEHIEEES AT
Bz, BEtESHMERRER THEEE, ELtES A oTLUSEEE,

HFig: BB ANE—XEN, EIENE—FREIE, id=1.
S BB B(trx_id=30), 1R student PIFTIBANRREIE, FHERES.

insert into student(id,name) values(2,'ZJ0");
insert into student(id,name) values(3, ' £1.');

ItERtZRstudent FEBE=FEIET, A undo ST TFERIR:

o T
trx_id = 10 L = NULL
—— trx.id = 30 240 NULL

id=2,name=2Z51

ERTIN
5B (trx_id = 30) J

BN -
trx_id = 30 WSl ==, NULL

$TE3: BEFES AFBRE XGRS, RETESIERERIIEAN, HATES A HASBERER
ReadView, LtEATE student HfY 3 SXEURENHE where id>=1 B95%4, RItSEEHR. REIRIE
ReadView #l#l, ¥IMrEEEUERARET LSS AEE,

1) Bftid=1 FUXFEIE, BIECKIRE T, TLKES AR,

2) SAER id=2 B9EEE, BRYtrx_id=30, MRIEES A KT, XAMELT up_limit_id # low_limit_id Z
8, RIETEBRHM 30 AT tre_ids 2EEN. BHTES AR trx_ids=[20,30], FIHEERER, XFE
7 id=2 X EHIRR 5ES A ERE—HZIEENEMESIRRMN, FrLUXEEIRRRELLES A B,

3) @, id=3 FUXKREHE, trx_id 930, EUCBABEEES A BN,
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id = 2=

> trx_id = 10 id=1 name=gk= NULL
BILIEE!

id = =

Ji:ﬁﬂlgggu—. trx_id = 30 id=2 name=2:p1 NULL
EHEA (trx_id = 20) |
TaeEE! -

id = #iE

trx_id = 30 d=3name=EH NULL

Hig: REEFANBEIRENR, REEEIH id=1 FXFEIRE. XFES A NEXEINERE—F
8, EREHAOEMSR, FLARE MysQL RIRTESIEREREIT, AMFELEE,

6. S4&

XENET MVCC 7E READ COMMITTD . REPEATABLE READ IXFFFREEHRAIAES NI TIRARISSR(ERT
HIENCRINRAGEANSTE, XEEEARISESAY 105 . 5k BEF AT, NMEA RS HRE,
¥ R fET ReadView FY/RIE, READ COMMITTD . REPEATABLE READ XFMNRBERBI—MEAARRE
MEB4RLReadViewH A HLAE :

e READ COMMITTD FEE— /R {TEESELECTIR/ERTERS A F— ReadView

e REPEATABLE READ RTESF—/RHITEIESELECTIRIERIERL—NReadView, ZEHIEIEIR(EEFES
{EFIX M ReadViewHidF 7.
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