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2&tM ME — Read Uncommitted 5 E{ Serializable7ItX|

MHA

AL
o

e Dirty Read X
e Non-Repeatable Read & 75

e Phantom Read &4 7t

Dirty Read= ZOIFX|2H, Z2 F2[E Hh= H&SHH 1 Afojof| FHSIEl

SELECT balance FROM accounts

WHERE id = 1;

- 10000
UPDATE accounts
SET balance = 5000
WHERE id = 1;
COMMIT;

SELECT balance FROM accounts
WHERE id =
- 5000 (FHSlE 0|22 217 §8)

HE A LHME 22 HEIE F H A= 2ot FEEX|T
X

Eh
Read Committed0fi A= 0|Zd0] ot SEALICH

Repeatable Read — 4= ¢{7| 2%

EAMM L} H Huf 17| AFEHe| AYMES J|EQE CHO|HE iELIC

Z2 Hof CHer 2B sELECT £ O] B AASHH Z2 S HhetelL|C,
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e Dirty Read %]
e Non-Repeatable Read %X|

e Phantom Read SQL EZ0|A= &M Jts

MySQL(InnoDB)2| 7|2 ZHa| £Z=QLIC}. InnoDB= MVCC(Multi-
Version Concurrency Control)2t 24 2HGap Lock)2 =gt
Repeatable ReadOllX = CHEE2| Phantom Read& UX|SfLILC}.

START TRANSACTION;

SELECT balance FROM accounts

WHERE id = 1;

- 160000
UPDATE accounts
SET balance = 5000
WHERE id = 1;
COMMIT;

SELECT balance FROM accounts
WHERE id = 1;

- 10000 (A #m SELECT A|®S| AHAF)
COMMIT;

EAMMM A= R HW SELECT A[HS| ARME AL ¢1e8 =, B7F St
22 HHE D FSI8H = A0[Al= E0]X| E’JQ L|Ct.

>
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&3 MySQL InnoDBe| Repeatable Read= SQL HZEEL}
ZEstL|ct, 2L2kEl 217](Consistent Read) = MVCC AAC 2 FH2
217I( SELECT ... FOR UPDATE )2t M7|= 74 2tap WAE 7| gfoz
Phantom2 ZQILICE Ciok A2tEl 217|9F F3 SA7|/MT|E o ERMAM
OtoflA MQ™, IMEQI Phantom Read2t= &2 CHE WEfo| UztM

ZEo| 4 £ ALt

Mg =2 A2 +FEYULICL EAMPASO| OFX] SHLtY sMUE d¥E|=

e Dirty Read 2X|

e Non-Repeatable Read 2 %|

e Phantom Read 2X|

DE oA HAS KtTtstX|TH O0tE SA|M0] 3 A Ho{ELICt. MySQL
InnoDBO{|A|= autocommit OI JHE! SERIALIZABLE EZHEHMO||A %F'J

SELECT &= AFMAF SELECT ... FOR SHARE M3 SEsI0] Qi7|0|= 2
20| AgL|Ct.

32



E2MM H2| & 2t M2 — Read Uncommitted € Serializable7tX|

SELECT COUNT (%)

FROM orders

WHERE status = 'PAID';
- 5 (3% 2 £%3)

INSERT INTO orders

(status)

VALUES ('PAID');
- o7l (A2l =o| sHFIE mt
X g222)
COMMIT;

EMM A7} 22 Hlof 2to| Z2|DZ, B= At Holg mintx| sig
7

= YELIC) erHstx|gt HiE2 Wl 2hE0| FOHX| 1

| Phase 3. 22| £z9| 718 — 23} MvCC

a25sict 2H 2H(Lock)nt siZzl7| #&LIct o] E2
L|C}.

o 22| 4$F — C}2 EARMO| HZHO| HO|LL} oF HO|LLIE HHst=
Mot

o B —CIE EMMO0| i ClloEfof| M2 RIME ZSHA| RHEtst=
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Mot 10 H2 d=uM £ AEXIE SA0 FESHE ER=2

Az| 20| st= : "E HOEX|" ZY

A%t ME 92 %, B7} MUE 02= WHFstn FHEl
-- - Read Committed: A2| C+Z SELECTOIA 00| H¢
-- - Repeatable Read: A%| CtE SELECTOIAM 0{&3s| 10| E&
-- - 0{= Z0|E B9 UPDATE XHHE «UXx|s AS

-- 20| st= &: "HZ XAHE At

SELECT stock FROM products WHERE id = 1 FOR UPDATE; -—- A%t
HHE} 2t =5

-- > B2 &3 27I(FOR UPDATE, FOR SHARE)St *7|= A7t FH3IE wjnt
X| {7

-- - G, 2ddb SELECT (ARAF 217])

22| 72 "§E R2" 2, 40| HO|Lf o 20| L}S BHELIC AL
"2 HI" O, ofo] SO{QX| RO SYLICL DBE URHOR 2ty

MVCCE E&st0] 2t o] 70| Mg 7gm|ct,

2t 7|4t (Lock-Based)

mjo
ot
dn
Ok
N

Jhe mgEel grHRIL|Ct HIOIEE ei7ALE £ mf 2HLock)

[= 2|
CHE EHMMH0| HZSHK| Z5HA| &Lt
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g IR &9

372 (9) 27| 2. of2] EMTMO0| S0 &S THs
HHEF 2t (X) M| 2t otLto] EAMMAt 25 Jts

Y 2t (Gap) QHA 2 ZE AtoO|9] ZHAS FHE

WAE 7| 2 YA 2+ 7 2to| =3t

A2 +F0| 025 2ol He|7t X2 2 AlZto] ZO{FL|CY.

 id=19 HHE J|AEZ| (EUHM A= txn_100 AI™HO| A[E):

[balance=10000, modified_by=txn_50] « O™ HF (Undo 210
Hah)

N2
[balance=5000, modified_by=txn_105] « Z[A H&™ (C|o|E{ H[O]
X

MySQL InnoDBOf|A= Undo 210f 0|™ HHS HatetL|Ct o€ S0
Repeatable ReadOlA EZZM A(txn_100)= XAl ALHAF 0|=0j
HBE  txn_1059] HZAE FASHd, txn_500] 2l O HH
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MHA

(balance=10000)2 1&L|Ct. EHH Read CommitteddiiA= CHE HE|
AF™O| txn_1057} o|O] FHOlE[ACHH %A HF(balance=5000)0]
=Lt

¢ Read Committed — O {Z2|0ICt ME2 AHARS ML Ct

e Repeatable Read — EZHZHM Lif & Hm| 27| A|T0| ARAS
Mdstn E7HK| XILC

0| Xt0|7} Non-Repeatable Read 4 ({2 S ZH L Ct.

1 MvCC H=Rol &47|et MI7t M2E S=ZSHK| SLICh
Repeatable ReadOiMX= SELECT Ol 2/2 ZX| 9f1 ARAS o=
=2 SAYE XY £ JAELICE 0|AHO0| MySQLO| Repeatable
ReadE 7|23 =2 MEfst = Ql= O|RYULICH

transaction_isolation;

AME &l DB 7|2 FHE| &

mjo

MySQLS REPEATABLE-READ 7} 7|27 IL|C}.
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Lost Update 2H|

AH7[-AIL-AT] THEIO[ A &St

rr
=
H
1
e
Ofn
>
0x
MO
=
2
£
o

SELECT balance FROM accounts
WHERE id = 1;
- 10000
SELECT balance FROM
accounts
WHERE id = 1;
- 10000
UPDATE accounts

SET balance = 10000 - 3000
WHERE id = 1;
COMMIT;

UPDATE accounts
SET balance = 10000 -

WHERE id
COMMIT;
: 5000 (A°l =2 30000| At2tx1)

T HMO| 22 S A Xt AMS BHE M2 HO{MHA AQ|
HZO0| RAEILICL. MySQL InnoDB2| Repeatable Read= 0|2 read-
modify-write I{Ei2| Lost UpdateE XIS2E ZX[six| RE £

UASLIC
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balance accounts

accounts balance balance

SELECT ... FOR UPDATE = of{e &oi| HH{E} 2f2 ZO| CtE EfAM MO
2 2171( FOR UPDATE , FOR SHARE )2} MAJ|E E2ZTLICE T Uit s
ELECT (MVCC AWHAF o7|)& 2t 2ot SEstEZ AHEtE X

fELICh XA upDATE = DBZG 2l 2 7[ELZ ot EEOIM
AMstEZ, GAIME OfZ=|#H 0| MO 2 2
DHEIEC} QFESELICT,

[ .y S

Hi=2tof| chu|sto|

A2 +F0| =5 =2 He7t §0iX| 2 ol=2 2d =50| S2HZLIC,.

=2 o =
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UPDATE accounts
SET balance = balance - 1000
WHERE id = 1; (& 10 x&h)

UPDATE accounts
SET balance = balance
- 16000
WHERE id = 2; (& 20] X
2)
UPDATE accounts
SET balance = balance + 1000
WHERE id = 2; - ci7| (B7t & 2 ER)
UPDATE accounts
SET balance = balance
+ 1000
WHERE id = 1; - ch7| (A
7t 1 ER)
- O|EEf!

o Oj=2t ZX|of 2|= — MySQL InnoDB= HIESE XI5 ZX|st o5
EMMMA S SUMSL|CE OfZ2(Z[0[E0|M A= 22X 5 FodgtL|Ct
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&1 Spring®lM @Transactional € ALEE Of Hz| &S XM
= JQ&LICH. @Transactional(isolation = Isolation.REPEATA
BLE_READ) A& MAotH ofe HiMES| EMHMozt H2| 0|

HEEFLIC.

Non-Repeatable

Read
Uncommitted W=
Read FION| 10 HEAK =
Committed
Repeatable EION CIoN| HEAY 7ps* HE
Read
Serializable HEX| HEX| x| Lay

* MySQL InnoDB= Y2HEl 7|9t & 47I/MI|E CHEA| ME[SIEE,
HZ Repeatable Read 2Lt O &6t S&tst= A7t B&LICE

| =l
1. Dirty Read — 73! E[X| @2 H|0|HE Sl= M LICt Read

Committed O|A0|H BIX|EIL|C}

40



. Phantom Read — Z2 =71 3| A| ol 7} &ElX|= 2H|L|C}.
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. MVCC — 2} §l0] 87| e S MSot= Al HIZLISILIC HL|
&0 w2t AAS S AFO0| EFELICE

. Lost Update — £3| 0iZ2[#|0|M0| {2 S AlLlet F 4+=
HO{M = read-modify-write INE 0| A 2| ElLICt. MySQL InnoDB
RR2 Xt= ZX[6tX| 2& £ YOO Z SELECT ... FOR UPDATE &
.?I;Jx|- M AAOZ HI‘IloI‘L_l[_I-

DB 7|22t2! Repeatable Read2=
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=
4 QloD|, SHs @ FAO|
X

Azt Rl EMMOTH Ha| 272
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T — mapA 2}
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=

Dirty Read?} Phantom Read=
N2 oIN| BESn — watAel M7
Atoje] 7+

#SAE HO  #HE

aH 74 A
—_

—

Dirty Read” 7 2ff & 50{|A 72| ot HO|=X],
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Helgct

Phantom Read " 7} i
E EAME 2EE =X

E|=X| A 24 £7 FHo=

| Dirty Read®t Phantom Read, &ff 31Zantg?
Ezlizy

AM™ AN 27X 21
Dirty Read = WItAO|A 3 LIQ =0, of AF0M= He 2
=272

Phantom Read = &% Hi%l=0l, MySQL InnoDBO| M= ff "0]
LXF7| SO EOt CHE HEZ A
. LIS 2

ZENR?
A2 EHl= 82 Dirty Read LI Phantom Read {271,
OfL|™ CIE SAIY 2MRS7R?
G2 old dA Oo|EN HMFOM ZEEE Y0 ¥ L2 HECE
LIEILIR] e=CH= ™ RILICE
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Dirty Read®t Phantom Read= A MIZ AX| LM77} — mata|et M2 Ato]2| 7+

e Dirty Read = & X XtA|7} uff Mst=EQIL|C}
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e

o
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DMHOQI Phantom Read ECH AWMAF 17|, He| 2 7], QIE2IHE
Hol= 297 o EELItH

0] 22 MySQL InnoDBE 7|E&2Z, Dirty Read 2t Phantom Read 7}
HN2 o wWMstn, of AROAM= CHE EMHXE EOo|=XIE
He|gL|Ct.

HI0IM Z oF HO|AHLL CIEA|
Hol= ol

HE READ UNCOMMITTED 7t
2Rsta, 2 71242 thoH

aHCH E&UCH

Phantom  Z2 EzidMo| Z2 =4 MySQL InnoDB2| REPEATAB

Read He| X3|E F H e, LE READ OilM= 28t SELEC
S0 CHE EMIEO| U0 7 = AUiAS BT Ho &2
St= ™S FIH/AMH/HE E Q7= A & FIQS at= o2
Zxt Feo| v SXFSHL|C}

HE0AM O stale snapshot , %l 2t  O|A &4 O|EHC} DB AZIQ|
INESER S ti7], dE=E 55 #2518 -
o0& AMROZ =a{LhL|Ct
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7+ A Z0|H o|FSLCt
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ne
4
o
ng
=)
an
=)
n
ne
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e Phantom Read
ASLICE

e MySQL InnoDBOj|A{= HEEC} "ol LI= of|F ZatE Al EX|?"
EE= "ol X{ INSERT 7} CH7|8}X|?" 2 Qb= ARt o 2AL|C}

I Phase 1. pirty Read = HE!

2 "Zto] H2tECH'?t pirty Read S Z2 UE M| &Lt
AZ0|NM o|H EHE Xt FL|C

o "HZCIE 2HO| S HYA 2Pt 2o "

o "FHAIt DBVt E7t L2t Ho{R"

e " read replica Of|A O™ Zto] EHR"

StX|2t O] M2 Dirty Read 7t Ob 4= UELICE Dirty Read & HOI7t
O dAgL|Ct.
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OflAl HY H TS giofHE|= BR

UPDATE accounts
SET balance = 0
WHERE id = 1;

SELECT balance
FROM accounts
WHERE id = 1;
-0
ROLLBACK;
EMstX| 42

71202 M|

O7IM Ezizid B 7t H2 0 2 HSUE HO| ELICE O|Z0| Dirty Rea

Al
=

FOolIM AN ZIME 2AUN?

Al
=

FOlM pirty Read 7t HO[2{H £& Of2ff Z710] 2 e!L|Ct

. 22| £Z0| READ UNCOMMITTED OfOf &tL|C}
EEE 9 H|6HA| {8 H C|0|E{ & Y| TtE= MH/EET {Lojof
ghLict
J2|1 9l Zo| YR 7{ol H ZtS Hof ghuict
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A
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Dirty Read®t Phantom Read= A MIZ AX| LM77} — mata|et M2 Ato]2| 7+

HM A YFUINE Z2 EHOR £ W msised ZW HEO
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E#M™MM AHZ| F Z0|M 50|, SQL EZ 2H™0|AM= REPEATABLE REA

D OMX Phantom Read 7 2ASH £~ QI&L|CEH

-

SHX|ZE MySQL InnoDBOAM= HHM=Z HZO| CIELCL Olfs F
ZeLct.

50


file:///posts/07-transaction-isolation-levels
file:///posts/07-transaction-isolation-levels

OlAE 24 2 WAE 3] 2o Az

I
of

, 0| ZUXL7| LIEHGCH O of2 & e = Of Xt ELC

2 EMMMPILIE L= o™ el

[h]

s Al 2Ct

2k
E
o M HE Loe{= FO0| f7|5tAHLt HIEE] i}

=1 =

A2 1. Y4t seLect OIM = HE CHM AHARO| R X|EICEH

()

coupons
user_id
status

coupons(user_id, status)

(1, )

51



=
0|

Dirty Read®t Phantom Read= &H 2 QK| LMt — watiet 42 Ato]ef 7+

U

()

coupons

user_id

status

0] 22 MM A= Z2 EMTM Otol|A R AL
o

2t F
SLICH 38 M D™ &9l phantom Read = & E2{L{X| Q&L|LC}.

Of oi&2 H2 XL MU HINE L= F2LICE Shx|gt
InnoDB 7|Z2 2= FaX el AN ei7| SEULICE

id
coupons

user_id

status

14

52



Dirty Read®t Phantom Read= &H 2 QK| LMt — watiet 42 Ato]ef 7+
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coupons(user_id, status)

(1, )
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