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1. FBFHE (Atomicity)
BESHUARTDEING/NET, SSHNMBERIEEASINMERMY), BEALEREAWEIR.
EIROILAFAEIREEREI, EIRAFCRESSITIVESURIE, TR R AP TXEAESUR/ERIR],

2. —F% (Consistency)
HIEEESESITRIEEMRF—EBERTS. E—BUERET, MEESN—  URRIEEERE 2B,

3. PFREStE (Isolation)
— NN ESMMAMESTERZIRRL R, WHEESSEARTIN.

4. ¥5 A (Durability)
—BESRER, WEMMRESESKREEEIERES. BIFERARERR, SFMTHNEREAGEERK.
(FREMETRFIUEEFAML,

E5H0 ACID FFEEESEIR, EARRIFER, TEREAXVMFEARR—MFRXRE:
- REHRE—EM, FSTERS RIER.
s ERFARNERT, BSHTHT BB —ERBHE. IINRERHRERTYE, H—EgnE—5it.
o EFRIBERT, SNESHITT, EBAMNEHRERTYE, CRERERBE, TERE—Eit.
o BEREHANRENT BRI EIEERRAIER.
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AUTOCOMMIT

MySQL BUAKFIB SRR, BaiEit, WMRAZIUFER START TRANSACTION EGIRFHA—1ES, BBABD
B SRSH— M ESENRR.

=. HE—HIEERE

EHAERART, ESHREERERE, RUESBIRSHA—EIEE-.

ER(EH

T, ¥ T, RANESEXN— M URHITIER, T, 5ER, T, BEER, T, HESEET T, FIEX.
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T1

var = 50

v

UPDATE var

T2

O

WV

WV

var = 100 I

J

UPDATE var I

SELECT var

var = 100

IERAEERIR

var = 100

T E—EEE, T, BEEEUX MR, W3R T) B TIXORIER, B4 T, ISR R AEATE.
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T2

. ®

var = 50 SELECT var I
var = 100 I

v

var = 100 UPDATE var

A4
var = 100 SELECT var

ROLLBACK

5

var = 50 var = 100

AESIE

Ty BB, T, XSRZERMTEN. MR T, BREBXNEEE, WAHSEERERNE—XIERRERAR.
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T1 T2

var = 50 SELECT var var = 50 SELECT var

Y

var = 100

Y

var = 100 UPDATE var

W
var = 100 SELECT var

var = 100 var = 100

Q5=

T, IEEEASEERVEEE, T, EXEERBANIEEE, T BREEXASeERIEEE, R EERIERME—X
BV RAE.


af://n45

T T2

O

size = COUNT(Customer)

: A4
size =N Insert
Customer
A4
size = COUNT(Customer)
size=N+1
var = 100 var = 100

FEFRA—HMRRTEFREEHIAN TESHRSE, MR EREIHAEIRRERENE. FaizsaLias
HHCRSCHL, ERHNRMFRERFECES, Ha8ER. SEEEERFRMHTEZRBR, ILtARLU—ME
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MySQL IRt T IR BIthIE : ITRBIARRR .

MiZRERMWEFRENATAEOEE, MARHENRR. EiEiEERY, KREMF AT, REHY
FRIEEHHS.

ERMUFEEERR, WOSTHRE (SEREE. Bl DUIRMEINIRE) BIEINRFRTHE, It
N, RETFFHEREA,

TR BHIER, FEEITTEFAEEZ B — MUE.

T Database
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Page

Row
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1. {ES4H
o HEEBI (Exclusive) , S XPI, XFREHEL.
o HZ5 (Shared) , EEHSHE, MNFRIEHM.
BUTHEMIE:

o —ESEIELRAINT XB, BATLART A HTEERIERT. INSEEEEESAEERT A IHE@DRL.
o —NESVWEIENRANT S8, TS ABHTIREURIE, (BRAREHTENRE. INSEIEERSER A
S#l, (B2A8E0X 3.

HFRERRZAT:
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2. S
SEAREMBL (Intention Locks) AJLAE BB IFZIEEI M,

EFETRIFIREMAOBR T, S5 TEENRAMXY, AFECOUREEHESSIRASER A PIE
B—TI0TH, BAMTENR A NE—TERN—R, XEIFEFEITRY.

ERBERFRR X/s B2 E5IANT IX/1S, IX/1s #BREFM, ARETF—NSSEEMERPAIFENLIRIT L0 X 888, S
M. BLUTAIME:

o N EJEREENEUR TSR0 S iR, ©IRSTIRIERAT 1S MEE FRAI8L;
o A EJEREENEIE TSR X YA, BITSRIERRT IX 8

BESINERH, F5TERENRANMX MM, [AFECENEDEHEEESIRAIT X/1X/S/1S 8, MRINTHME
TEREEESIEEERXMREERTE—TIM, FEILES 700X B8R,

BMHFRERRAT:

X X s IS
X x x x x
IX x \ x \
S x x N J
IS x v v v

ARTRANT

o (ERIS/IXBIZEENEFRE, EACMNRAREEEIRMN, MAREEM;
o SHIRS SHifNIs iERE, HRRSES TRENEETINS M, HeSRSYLIERREIERHERTRIITAIS
.
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5 T SR A RPLIN X B, EIE) T A REREL.

AILURRELENAE, RATHERNER N FSA— IR TEY, BATSHEB A WES,
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Ty T,

lock-x(A)
read A=20
lock-x(A)
wait
write A=19
commit
unlock-x(A)
obtain
read A=19
write A=21
commit
unlock-x(A)

RN
FE—RAVEN b, ZSIEEEGE A BTN s 81, IS LR S X,

AJLARRIEIEURRIRE, RMNR— N ESENEE A HITIEN, 1RIE 1 REEIMY, S0 X8, BBAFABERM S
T, WHEAIENGIE.



T; T,

lock-x(A)
read A=20
write A=19
lock-s(A)
wait
rollback
A=20
unlock-x(A)
obtain
read A=20
unlock-s(A)
commit

= E D gl e
E—RAIEAL E, FRISEVETE A BTN S 8, BRISESER 7B S 8
LRI ESIENERE, EE AR, EEESAEET AN X 3, Aimge TSR R E5EE.



Ty T,

lock-s(A)
read A=20
lock-x(A)
wait
read A=20
commit
unlock-s(A)
obtain
read A=20
write A=19
commit
unlock-X(A)

2. FRERHIIN

PSHFORRES JOFO NN BT,

ITRETRERE, BRI, HEANTESER SRR TS SERER.

B R ETRS NPT ST URENRS £, P FRERERRSINN, SRS TME.
lock-x(A)...lock-s(B)...lock-s(C)...unlock(A)...unlock(C)...unlock(B)

EFRESBRME, FILFRERHERRSINY, ERCERTETRE.

lock-x(A)...unlock(A)...lock-s(B)...unlock(B)...lock-s(C)...unlock(C)

— b 0 gy
MySQL [SxU5 BRE
MySQL A9 InnoDB %5 |ZERAAMERHINY, SARIERERIIEFTZRHREINM, FEMEISEIEERE—IIZ
WREIR, IXBARAFETUME.
InnoDB B R LAE RS EANE AT ERBE:

SELECT ... LOCK In SHARE MODE;
SELECT ... FOR UPDATE;

M. fEE%
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FIE3ZiE (READ UNCOMMITTED)

EZPRYEN, BERBRR, MEEESHEIRMN.

$23%iE (READ COMMITTED)

— N ES RGN EKRERNESHEENR. TiER, —NESFHMAYMESTERRZBNEEESEAT .
AJ&ESIE (REPEATABLE READ)

RIEER— NS5 SRIEEEFEUERIERE R,

AJER{THL (SERIALIZABLE)

SEHSR S ERITHIT,

R i AAESE QEi I
RIS v v ¢ «
R x ¢ y «
AEEE x x v .
AT, « : ) J

h. ZRFHEES]

SIRAFEISH] (Multi-Version Concurrency Control, MVCC) 2 MySQL Y InnoDB 7735 | LR B A& IR —FREAR
A, AFLIRRENTESEXAMEERD. MARERIEREER D 2L GHIERET, THEA MVCC,
A ERITUIRERIFEAIEEAYTERINS, BRaFER MvCe FoAsCHL,

RS

o RENAS: B—PBIENET, 8 FES, RRERFSHEBEE.
o EFMAS: BETHERNRSRES.

feiEERaZY
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MVCC FERATIEREEERTEM MRS, BREFERINMRES:

o SENRAS: EREE— M EUEITRYRBRNARSRES
o MBRRAS: WMFRZREBRIMBRRA S AT IRESIRASTRRLRBEY, BURTLIRBELHWMIRT .

Undo BE

MVCC EFRIRRIRTFRELE Undo BEH, 1ZAT@EEIRIEFHE—MEIT (Record) RIFTEIRIRIEIZEEE,

Record
TRX_ID = 3
id = 1
5 = wC#

.

Unde Update

TRX_ID = 2
id = 1
a = 4B¥

Unde Update

TRX_ID = 1
id = 1
a = “A”

Undo Insert
id = 1

EMPE

AR sEiS i a E SR R,
SFHEHF—IESN, ZESHRASEESATIRMERETRENZRSS, ERX—RRXHE,

1. SELECT
EPEFVIENEIE— IR TRRE, FEXMRBRREEBMERIIN—MERRE. BEBEMN, MRE—

PNESIEEERZENET, BLACTLUEESASSEEN, MABIEESSINERER—EL

BB R TMIEKRISSIRA T, T TR AYEEE TIRIBRIESZMRAS UAVNT T RIRAS, EAERK
FHEST THRAS, BARTZEETRBREECESHSRIENR, RIARERZINE. BRILZs, TRIZEEE
BUEHRITRERAIMIPRIR A SR T T HIRAS, EAMFNTET THRAS, BARTZEIRTIRIBRESEHM
BRAY, FRMOZEIEIE.

2. INSERT

BERR SR A SNSRI TIRIRRI BRI A S,

3. DELETE
AR RGNS/ ENEIR TIRIRAIMERRAS.

4. UPDATE

BERRRRASIEAERINEUE TRBIBIRRES, SRR RRASIEAENRIEIE TIRIRAVEIZMRA
5. BJLAR#RJ95EHAT DELETE fSH4T INSERT,
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RERIES ZiRiE

1. RBEB{E
5P MVCC TN ET R IRIBER ORI, IRERT LR D ISR SR AT,

select * from table ...;

2. ZA0iE

EERRRATHIEYE, TEME. UTE—MNEOFEM S 81, HEEFEM X 84,
select * from table where ? lock in share mode;
select * from table where ? for update;
insert;

update;
delete;

7%, Next-Key Locks

Next-Key Locks B MySQL A9 InnoDB 7Z%3 |E2H9—FhHisCIN,

MVCC RBERRRLIEAIEIRT, Next-Key Locks Hi@ A T MERIXMERETI/FERY, ERJESIE (REPEATABLE READ) [RE
BB, (A MVCC + Next-Key Locks BILARRIRZIIEIBIER,

Record Locks

ME—MCRENRS|, MARICRES.
RFRBIREZRS!, InnoDB EFIEER LEZIRAYERIAEZRS|, FEI Record Locks AR LAER.

Gap Locks

YIRSz EMERE, BEFEARIAS. FNS— BSHTUTIES, EEBSHAEE te FHEA 15,
SELECT ¢ FROM t WHERE c BETWEEN 106 and 20 FOR UPDATE;

Next-Key Locks

B2 Record Locks #] Gap Locks FI45E, MUIE—MECRLENERS|, BHERS|IZENER, Fla—P Es 880
TME: 10,11, 13,and 20, BRAFEEMELUTXIE:
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(negative infinity, 18]
(18, 11]
(11, 13]
(13, 20]
(20, positive infinity)

T, XZRHE

iZitiEie

ZEE U

1C A->B "7~ A IREURRE B, tBATLANR B BREKERT A,

AR (AL, A2, .., A} BREMN—ESITEUNES, ZESRERE T XRNWECHEREFER&)I, BB
NZEE AR IR,

T A->B, WNRAEHKEIARIEFEA, 5 A>B, A A->BHEEDREUKE, BN TTEREUKIT.

IF3F A->B, B->C, M| A->C B—/MEIBREUKTH,

R

LXTE'J%—E@E%?E’JLI%&W%?} Sno, Cname -> Sname, Sdept, Mname, Grade, $#f59 {Sno, Cname}, tEFLRiR,
EFEFREZE, MecHEEEER

Sno Sname Sdept Mname Cname Grade
1 FA-1 -1 Brik-1 IRIE-1 90
2 42 -2 Bri<-2 IRIE-2 80
2 FE2 Fhr-2 Brei<-2 RIE-1 100
3 iz 2 Fhe-2 Bri<-2 RIE-2 95

FEBIRIRR, SrERERE, TEBUTEIMERE:

o JUREGE: AN FAE2 HIMTEIR,

o BEREE: BT —MERTRIER, BES—MCRTPERNEENIBRIEL.

- MERRE: ME—NMER, BABSEXRECER. FIIMRT 51 FEMRSE—THHE=T, B4 =
£ BEREaER.

o BAFE: UNEEBA—ZFENEE, URXDMZERQER, BAMTIERBA.

iR

SEHE RN TR LIREINFRE,
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EREIRIKETREBIRTEIN, INF 2RERBATE.

1. 55—E3, (1INF)
BEAT S,

2. 5BV (2NF)
SN EE BN R T 520,
AT S R,

PRER

Sno Sname Sdept
1 FH1 -1
2 st ) 520
2 F4-2 -2
3 FE3 Fhe-2

WA EZERIERES, {Sno, Cname} 9585, BI1TNEREI:

e Sno->Sname, Sdept
e Sdept->Mname
¢ Sno, Cname-> Grade

Mname

Brik-1
Bri<-2
Beik-2
Bri<-2

Cname
REE-1
RIE-2
RiE-1
RIE-2

Grade STTEREKII TS, CIRBEARREE, SMFENE IREERERNNS.

Grade

90

80

100

95
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Sname, Sdept 1 Mname #ERDIKELT AT, S—PFEIRME TSI IR, XEEUEMSHINEIR, ERAETRE
.

PER

KRE-1
Sno Sname Sdept Mname
1 F4-1 -1 Beic-1
2 42 -2 Bei<-2
3 43 Fhe-2 Beis-2
BLAT BRI

e Sno->Sname, Sdept
e Sdept->Mname

KEK-2
Sno Cname Grade
1 g1 90
2 RIE-2 80
2 BRFE-1 100
3 RIE-2 95
BLAT RS :

¢ Sno, Cname -> Grade

3. B=iB3L (3NF)
IEE RSB R SR T 23,
TR KER-1 IR AR

¢ Sno ->Sdept ->Mname

Bl LUHTLA T o :
KE-11
Sno Sname Sdept
1 L b1
2 FHE2 Fh-2

3 A3 Fh-2
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KEK-12

Sdept Mname
Fhe-1 Beis-1
2052 BRi-2

J\. ERE

Entity-Relationship, B=MHAMERD: LK. B, BXR.

PSR TR R BEERE RIS

SEFRI=MEAR

BE——, —X%B, SNS=M,

« MRAZBR—MEZXRR, BPAENHEILAILERIER B,
o MREB—X—, EREMHEESLAILER,
o MREZXE, BERDMAHEISLAIZER.

TERY Course F1 Student E—XZHXEK,

Course Student

RALMZIRBIXFTR

—NELAREBRREIUR, HERIURLEE.

TERZ—MRENTEXR, TEXRHIFE Course LK, F—PEEERE, E—IEEERE, BLFEE
FRSRERFTXMRR,

predecessor
Course prelearn
successor

BRRIZSEE

EARZIMATLIHRESI IR, AEIUSERZRFE, EENTIHENZENRE, RE— 1 EIN8R, XutgpT—
N=TTERR.
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Student

Teacher

q@ﬂﬁﬁ@p

—RRRAERATITIRR, AJLUBSTTBRRER N It AR,

Student ﬂ

Course

StudentCourse Teacher

!

Course

/TR

B =ARRRERIERSITR, SFEERNBEMMRRERERFRE, MEREMFEEPERAINERIRSE
E.

Tutor
Student
Postgraduate

 AbrahamSilberschatz, HenryF.Korth, S.Sudarshan, Z5. #U3EEZRZHLS [M]. #U T Hkktt, 2006.
o HEELK. S1ERE MYSQL(EE3RR)(M]. BEF T Ml HAR+E, 2013.

o SREN URERFMICIV]. BEAZF HMRLAIRAE, 2006.

¢ The InnoDB Storage Engine

¢ Transaction isolation levels

e Concurrency Control

¢ The Nightmare of Locking, Blocking and Isolation Levels!

e Database Normalization and Normal Forms with an Example

¢ The basics of the InnoDB undo logging and history system
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https://dev.mysql.com/doc/refman/5.7/en/innodb-storage-engine.html
https://www.slideshare.net/ErnestoHernandezRodriguez/transaction-isolation-levels
http://scanftree.com/dbms/2-phase-locking-protocol
https://www.slideshare.net/brshristov/the-nightmare-of-locking-blocking-and-isolation-levels-46391666
https://aksakalli.github.io/2012/03/12/database-normalization-and-normal-forms-with-an-example.html
https://blog.jcole.us/2014/04/16/the-basics-of-the-innodb-undo-logging-and-history-system/

e MySQL locking for the busy web developer
o EAi%H MysqQL Fl InnoDB
s Innodb RRYSESSRERAIFIHIRIXER

github: https://github.com/sjsdfg/CS-Notes-PDF
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