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« MySQLDINNODBRA ML —ZT 222 (CHUT, 2DD 52502 3>
U TDIEETERITIDETY ROVIRBELUET,

1:REPEATABLE_READ
2:REPEATABLE_READ
1:UPDATE:DELETE FROM emp WHERE empno = 7784
(1:UPDATE: COUNT=0)
2:UPDATE:DELETE FROM emp WHERE empno = 7786
(2:UPDATE: COUNT=0)
1:UPDATE: INSERT INTO emp (empno, ename) VALUES (7784, 'steve')
2:UPDATE: INSERT INTO emp (empno, ename) VALUES (7786, 'bill")
(1:UPDATE:COUNT=1)
(2:UPDATE: COUNT=0)
(2:com.mysql .jdbc.exceptions.jdbc4.MySQLTransactionRol IbackException:
Deadlock found when trying to get lock; try restarting transaction)

2:ABORT
7N\ 77\ 77N\ 77\
| () () () () >
N N— N— N—
7698 7782 7788 7839
(blake) (clark) (scott) (king)
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« emp(fEEE)T—JILZHWTHERUTLEET,
empno(ftE&ES). ename(ftE%). job(liE) mgr( Ll EES).
hiredate( A*tH). sal(¥a%1). comm(FEia). deptno(ﬁBF"i%v%)
t------- t----m--- to-mmm t------ e t---mmm - t---mmm - t---mm--- +
| empno | ename | job | mgr | hiredate | sal | comm | deptno |
t------- t---mmm-- to-mmm - t------ e to-mmmm oo to-mmmm oo t---mm - +
| 7369 | smith | clerk | 7902 | 1980-12-17 | 800.00 | NULL | 20 |
| 7499 | allen | salesman | 7698 | 1981-02-20 | 1600.00 | 300.00 | 30 |
| 7521 | ward | salesman | 7698 | 1981-02-22 | 1250.00 | 500.00 | 30 |
| 7566 | jones | manager | 7839 | 1981-04-02 | 2975.00 | NULL | 20 |
| 7654 | martin | salesman | 7698 | 1981-09-28 | 1250.00 | 1400.00 | 30 |
| 7698 | blake | manager | 7839 | 1981-05-01 | 2850.00 | NULL | 30 |
| 7782 | clark | manager | 7839 | 1981-06-09 | 2450.00 | NULL | 10 |
| 7788 | scott | analyst | 7566 | 1987-04-19 | 3000.00 | NULL | 20 |
| 7839 | king | president | NULL | 1981-11-17 | 5000.00 | NULL | 10 |
| 7844 | turner | salesman | 7698 | 1981-09-08 | 1500.00 | 0.00 | 30 |
| 7876 | adams | clerk | 7788 | 1987-05-23 | 1100.00 | NULL | 20 |
| 7900 | james | clerk | 7698 | 1981-12-03 | 950.00 | NULL | 30 |
| 7902 | ford | analyst | 7566 | 1981-12-03 | 3000.00 | NULL | 20 |
| 7934 | miller | clerk | 7782 | 1982-01-23 | 1300.00 | NULL | 10 |
t---o--- t--mmm - e t------ e et et to-mmm o +
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e InnoDBI& [ S>>0 3 0B IS EFE] EVLWDKRKOARABSZESE
(CUTEEENTLET,

"The book by Jim Gray and Andreas Reuter, Transaction
processing, from about year 1992, is the best reference. Much of
InnoDB has been written according to the instructions in that book.
- Heikki Tuuri”

(http://lists.mysqgl.com/mysql/107555)
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« J7>bAU—REEFE MBDRSZH U232 (CLDTINSERTENZL

OA—RMBSBDO RS YO 3> TRATUERDIRFRDIETT,

« READ COMMITTEDDIZE(C T 7> AU — ROBFEET DHITT,

1:READ_COMMITTED
2:READ_COMMITTED
1:QUERY:SELECT * FROM emp WHERE empno BETWEEN 7782 AND 7788 ORDER BY empno

(empno ename job mgr hiredate sal comm deptno )
(7782 clark manager 7839 1981-06-09 2452.00 nul | 10 )
(7788 scott analyst 7566 1987-04-19 3002.00 nul | 20 )
(1:QUERY)

2:UPDATE: INSERT INTO emp (empno, ename) VALUES (7785, 'steve')

(2:UPDATE:COUNT=1)

2:COMMIT

1:QUERY:SELECT * FROM emp WHERE empno BETWEEN 7782 AND 7788 ORDER BY empno

(empno ename job mgr hiredate sal comm deptno )
(7782 clark manager 7839 1981-06-09 2452.00 nul | 10 )
(7785 steve nul | nul | nul | nul | nul | nul | )
(7788 scott analyst 7566 1987-04-19 3002.00 nul | 20 )
(1:QUERY)
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ARL NI 77> baU—F

READ UNCOMMITTED B] e D a4 D aJ e D
READ COMMITTED = DYAN A AJgEHD D G210,
REPEATABLE READ FE LR FE LW aJgEdH D
(InnoDBDF T A )L |) (InnoDBTI(FFA L7RLY)
SERIALIZABLE FE LW FE LW FHE UL

« KEDE/BET IS H IS 3Dt CHITRIREELTI 7> A
) — RABFSNTHED., ZNICHAN T B (ChzEOY 0. REOY
2. F—&EHEROvVD., ZAF—0OvI@EIAF—Ov I ENDTEESEN
BTSN TWVET,

« Z<DDBMSH'FTIAIL D S B O3> 38t ~N)LZREAD
COMMITTEDI(CERELUTWLWE TN, KEOHNBZSEZ(CLUTEESINE
InnoDBIZ. KDBWVWSNS YOS g ittt aEIRI B EHABIELT
WBELDICERITENET,
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. InnODB_C NSO 32 0EEL/N)LAREPEATABLE READDIZE (.
> hAYU—REBSZENTIRETT,

« IQSREPEATABLE READIZT 7> bAU—RMRETDIZEZHBL
%\i@‘h\\ DBMSHIDEPS(CRDFEEURVWIZETEE ‘L@Fnﬁh(iai
FtEA

1:REPEATABLE READ
2:READ_COMMITTED
1:QUERY:SELECT * FROM emp WHERE empno BETWEEN 7782 AND 7788 ORDER BY empno

(empno ename job mgr hiredate sal comm deptno )
(7782 clark manager 7839 1981-06-09 2452.00 nul 10 )
(7788 scott analyst 7566 1987-04-19 3002.00 nul 20 )
(1:QUERY)

2:UPDATE: INSERT INTO emp (empno, ename) VALUES (7785, 'steve')

(2:UPDATE: COUNT=1)

2:COMMIT
1:QUERY:SELECT * FROM emp WHERE empno BETWEEN 7782 AND 7788 ORDER BY empno

(empno ename job mgr hiredate sal comm deptno )
(7782 clark manager 7839 1981-06-09 2452.00 nul | 10 )4_
(7788 scott analyst 7566 1987-04-19 3002.00 nul | 20 )
(1:QUERY)
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« SELECTX(CLOCK IN SHARE MODE. #3U\(ZFOR UPDATEAZ{J5
UCHRNICOY OZBEIT D CENTEFT, INz0vF>2TU—
N EMFUET,

+ REPEATABLE READTOYFH>JU—RZETSZECKODTE. T7 >
NAU—RZHESZENAIGETCT . COBEIIMBD ST IS 32(C
K BINSERTHFZESNE T,

1:REPEATABLE_READ
2:READ_COMMITTED
1:QUERY:SELECT * FROM emp WHERE empno BETWEEN 7782 AND 7788 ORDER BY empno LOCK IN SHARE MODE

(empno ename job mgr hiredate sal comm deptno )
(7782 clark manager 7839 1981-06-09 2452.00 nul | 10 )
(7788 scott analyst 7566 1987-04-19 3002.00 nul | 20 )
(1:QUERY)

2:UPDATE:INSERT INTO emp (empno, ename) VALUES (7785, 'steve')

(2:UPDATE:COUNT=0)

(2:java.sqgl .SQLException: Lock wait timeout exceeded; try restarting transaction)
2:ABORT
1:QUERY:SELECT * FROM emp WHERE empno BETWEEN 7782 AND 7788 ORDER BY empno

(empno ename job mgr hiredate sal comm deptno )
(7782 clark manager 7839 1981-06-09 2452.00 nul | 10 )
(7788 scott analyst 7566 1987-04-19 3002.00 nul | 20 )
(1:QUERY)
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« NSIYH U3 R ERIT TSN E LT, MVCC(Multi-Version
Concurrency Contro) AX&EOY IR MNBDET,

. MVCCAR TRSELECTSI A A0 2EVER T, i RSP0 3
> L& BEH NG 1A FUNDOE BV CEFRIDS — 9 2R E £,

« OYUARTEHEITIDSQLMHEOY VX EFHHMEIOY JZEE L.
DS 2H IS 3 >AEHMIOY DZBUS U TITDEMZGIEE XY,

(2)DML eep

(1)SELECT (3)SELECT

UNDO

\ 4 \ 4

MVCCH I

(1)SELECT / DML

(2)DML —»X
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« InnoDBH*MVCCHRALOY IHHZE EDK D (TREWLTIFTTNDDHEL
FICTZRUZE Y. REPEATABLE READBU ETROUA M —OvV I EWNDE
DZHETDETS. €M SSERIALIZABLETSELECT B O Y
DEBETDETAINFHTY,

DL NIV SELECT LOCK IN FOR UPDATE
SHARE MODE / DML

READ COMMITTED X EEAIDMVCC HBELI—-FOVYD BHMEL O— rOwv D

REPEATABLE READ NS0 3> HEXROA M F—0OvYT HMIROIAF—0OvD
B 7DMVCC

SERIALIZABLE HEXROA M F—0OvYo HEXRIAMF-—0OvYT HMIRIIASF—0OvD

« Oracle DatabaseDiFZSIFIUTDXIDICIEDFET,

DEEL NIV SELECT LOCK IN FOR UPDATE
SHARE MODE / DML

READ COMMITTED X EEAIDMVCC (7&xL) BHMEL O—kOwv o
(SET TRANSACTION NSOz 3> (7&L) (FLE)

READ ONLY) B/ (DMVCC

SERIALIZABLE NSOz 3> (7&L) BHMEL O—kOwv o

B{ZdMMVCC (UT7INEIS—5D)

13



CTETDEED ‘x

e InnoDBI& [ S>>0 3 0B IS EF0E] EVLWDKRKOABSZESE
(CUTEE=INTED., J7>bhrAYU—RZBSCEZBIELTVWDK
SICRZIFBNEY,

o J7>2bAU—RZEBSTEDHIEE. FS2Y T2 3 > BEfIMMVCCERE
793N HAIVWERIAMF—OVIEVNWDSEDZEREULET,
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« InnoDB(&, TS5ANYUAZFTYIRDY—T J)—RCT—HZIEMNT D
DS RAEIA TV IOXEEZIRALUTULEY, Oracle Database TES
REIEBRER T,

TSARUAST VIR

() () () () >
N— N— N— N—

7698 7782 7788 7839
(blake) (clark) (scott) (king)
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« TJSARVAZTYVIRUNDA 2TV IRDT L=, EH2 VA
TYIREFVFET., CH2 A VATV IRGEU—-T ) —RICTSA
JUF—DEZIBNLTED, EH2FIA2 TV IREEELZHE
T5ARIA>TYVIOREERITDCETENOL I—- REREBULUET,

_____ TS5A<Y
................ 12T VIR

;>| ( () ;>

analyst manager manager president 7698 /7782 7788 7839
(7788) (7698) (7782) (7839) (blake) (clark) (scott) (king)

» Oracle DatabaseDiZ&(EA > FT v IRXDU—T /) — RICLO— ROY)
BH/MIEZ RIROWIDZIENLTED ., 12TV IRZ2EFEET D
CEEHBDEE A
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e« InnoDBIE1>FTwVv O DL O—REOVOITDICETCLI—ROVYD
ZITULET,

TSARUAST VIR

()
N—

7698 7839
(blake) (king)

7788(scott)(Cxg DL O—kOvY
18



FrwvIJOvo k

* InNODBTFA 25V IOX DL d—rELTI—- ROBMOYIENDC
ERNBDET. cNa+v Y IOy I ERUET,

« OVOUARNTI7 > hAU— R <ICE, BERTHFRELRVWL O—
POy O92ENDDERT, FrvIOvVIEFFRELLAVLI—R
ZRIRXABTOY I I BEHICEBASNIZABHTT .

T5ARIVA>FTYVIR

()

N—

7698 7839
(blake) (king)

7788(scott) DFRICK T DF v IOV
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« LO—ROvVIEZDFRIDF Y IOYIZENE T, FUX M-
Ow O EFUFRT.

T54UA>FT VIR

()

N—

7698 7839
(blake) (king)

7788(scott)[CXH T DRIA M—Owv D
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« SELECT LOCK IN SHARE MODE\ SELECT FOR UPDATEY>DML%ZZE
795&. InnoDBlE1 > 5w OX ETERBLREL - R(CULTLO—
ROvO, FvrvIOvIFERIA M F—OVvIOEREBUEY,

s MRFMAICERUELOI—RICWULTTIERL., EBELELO— RN
LTCOvOZEIEBEITARENDECAMFEH T, InnoDBIZH < ET
MySQLDRA L —2T 22> THD ., BZREF(CIT RN TCDIRREHZIEHE
TECUVBDITTIEIRWC ENEBRDO—DIEEZEXSBNET,
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e InnoDBEITSRAIA > T v IOREEZEALUTULET,

-;)?Wﬁxtwbj—H%DWO?%Z&TDJ—PDWO%ﬁM&
e J7>MAU—RERBLSZSHIC, LO—RELOD—ROBZEOVITD

THEINEATNTNET,

« 12TV OXETEERELUEZLO-RICHLTCOVIZEELET,
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REPEATABLE READI(C&H 130w J&E

23



TSATUA>F YOI T BE MRS ‘x

SELECT * FROM emp WHERE empno = 7788 FOR UPDATE

- UTFoOvIRBRGEENET,
« 7788(scott)(cxdHL-I1—rOVY

« J7 2 bhAU—RARETDIRM(SRVCH, FryvTOvIEFEESE
NEEA-

T5ARVA>FT VIR
() () &\ ) >
N N
7698 7782 7788 7839

(blake) (clark) (scott) (king)
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T5ARIYA 2TV IR T DINRR

SELECT * FROM emp WHERE empno IN (7782, 7788) FOR UPDATE

- UTFoOvIRBRGEENET,
« 7782(clark). 7788(scott)(Cxtd DL I— ROV D

« INRR(E. FMRRZEHOERTIDLEERBUTY,

§ ) T5ARVA2FTYVIX
N— N—
7698 7782 7788 7839
(blake) (clark) (scott) (king)
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TSATUA 2T IR (CH T BEERR ‘,5,

SELECT * FROM emp WHERE empno BETWEEN 7782 AND 7788 FOR UPDATE
- UTFoOvINMNBIGEENET,
« 7782(clark)(Cx 9L I—ROwvVD
« 7788(scott). 7839(king)ICX I BRI MF—OwV D

« BERRDBEEV—T /- FOUX MESEZERL. 7839(king)E T
EBLUTIEEDET, 20— D%D7839(king) (T L THERT X k
:F;EI VOB ENE T, OV IDHEERNLLEDCEIERNBE

TS5ARIA>2T VIR

() >
N—

7698 7782 7788 7839
(blake) (clark) (scott) (king)
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FSATUA TV IR T BEERR + BN ‘,5,

SELECT * FROM emp WHERE empno BETWEEN 7782 AND 7788 AND ename LIKE '%t' FOR UPDATE

- UTFoOvIRBISENET,
« 7782(clark)(Cx 9L I—ROwvVD
« 7788(scott). 7839(king)(CX I BDRIRA M—Owv D

« 7782(clark) &£7839(king)[FEMEAFICERUEEAN. OV ISEIS
SNIZFRFERDFT,

TS5ARIA>2T VIR

() >
N—

7698 7782 7788 7839
(blake) (clark) (scott) ' (king)
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SELECT * FROM emp WHERE empno = 7785 FOR UPDATE

« TFoOYIRBISENET,
« 7788(scott) DFFICH I BF v IOV

« BRRFMICERUEBEELI— ROV IOREEENEIN EROL
a3y IOy INESSNE T, OvIDHHENLLRDI L
(SERNWETY,

ISATUASTYIR

() ) ;>

7698 7782 7788 7839
(blake) (clark) (scott) (king)
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SELECT * FROM emp WHERE empno BETWEEN 7784 AND 7786 FOR UPDATE

- UIFoOYvIMRESENE Y,
« 7788(scott)(CX I DARIA M —OV Y

« BERRCIEIU—-T /- ROUAMEEZEBELEIN. CDHEIE
7788(scott)ICIIZEBUTIEEDEY, 7788(scott) (S L THIX b
F-OvINEIEENE T,

ISATUASTYIR

()

N—

7698 7782 7788 7839
(blake) (clark) (scott) (king)
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SELECT * FROM emp WHERE job BETWEEN 'analyst' AND 'manager' FOR UPDATE

s THAVAD TV O CHIBUTOOY IHEISESNET,
« analyst(7788). manager(7698). manager(7782).
president(7839)(CX I dRITA M—0Owv D
s JS5ARUATY IR (CHITRIUTOOY IRNBUEENET,
« 7698(blake). 7782(clark). 7788(scott)lCxig L 01— ROwvVD

. TNTNDA>FTVvOR(CLTOYINEEBSENEI,

analyst manager manager president 7698 /7782 7788 7839
(7788) (7698) (7782) (7839) (blake) (clark) (scott) (king)
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SELECT * FROM emp WHERE job = 'manager' FOR UPDATE

« THOAVUAZFTYVORICHITBIUTOOY INBISENET,
- manager(7698). manager(7782)(CX I BRI F—0Ov D
. president(7839)DFRICH I DF v IOV

« JS5ARUATY IR ITRIUTOOY IRNBUEENET,
« 7698(blake). 7782(clark)(CxdBL-d—kOwD

« IEA-—DA 2TV IORDIGEL. FEMFF T > CHEEHBHEISF(CITUN
BB ERDET ., e, —DFkDpresident(7839) (T3 LU TIFRIR
F—-OvIOTRRLKFrv IOV IREISENET,

analyst manager manager president 7698 /7782 7788 7839
(7788) (7698) (7782) (7839) (blake) (clark) (scott) (king)
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EI=— 1 >F VIR T BEMEME. TILAF > ‘,5,

SELECT * FROM emp IGNORE INDEX (emp job) WHERE job = 'manager' FOR UPDATE

« TS5ARVATY O CHIBUTOOY IHEISESNE T,
« 7698(blake). 7782(clark). 7788(scott). 7839(king).
supremum|(CX I B3RIA MF—0Ov D

» InnoDBIZEEFLZL I— RCHW UL TOY UZEUS I D7zsh. SQLEATET
EHRETDEOYVIDHBEEEILLET,

« supremumde&(E. ABPICER TSN TWLD ERIEDL J—RTT,

TS5ARIA>2T VIR

7698 7782 7788 7839 supremum
(blake) (clark) (scott) (king)
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CTETDEED 1;¥

o JS5ANYVAZT VIR T DIEMRRDOEZEF. LO— ROy IN
HENZE9,

« TS5AYVA2TYORCH T DEHERFEDIZEE, EFELZLO—R
(CXIBdLI—ROVIFRERIAMF—OVINREEINET, £
fe. — DL I—REFTEBRULET,

- BRENZERED UIeBald. vy IOy IERERIZ NF—Oyoh
EEanE7,

« DDA 2T YVIADBEL, CHIHIA2FTYVIRETSAN
ATV IORADENZNLCHLTOYINEEESNE T, Kz, FHil
M THO CERHBERMF(OEVWEFH LIEDFT,

« SQLETTEN (LT D L0V IDEBERILLE T,
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TSATUA DTV IRCH T BEERR ‘-x

SET SESSION TRANSACTION ISOLATION LEVEL READ COMMITTED
SELECT * FROM emp WHERE empno BETWEEN 7782 AND 7788 FOR UPDATE

- UTFoOvIRBISENEd,

« 7782(clark). 7788(scott). 7839(king)(Cxfg L 01— ROvD
« SQLX DO TEIICUToOY IO EENREINET,

« 7839(king)ICxi9 DL I—ROWVYD

- READ COMMITTEDIZ D 7> bAU—RZFEIDCH. FrvIOy
DIFHESNFREA. Flo. MEFMFICERLULGM L O—REHT
20V UFSQLX D5 TR (CAFIRSNE T .

TS5ARUA>FTVIR
7698 7782 7788 7839

(blake) (clark) (scott) (king)
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SET SESSION TRANSACTION ISOLATION LEVEL READ COMMITTED
SELECT * FROM emp WHERE empno BETWEEN 7782 AND 7788 AND ename LIKE '%t' FOR UPDATE

- UTFoOYINBIGEENET,

« 7782(clark). 7788(scott). 7839(king)(Cxfg L 01— ROvD
« SQLX DO TEIICUToOY IO EENREINET,

« 7782(clark). 7839(king)(CxgdL 01— ROvY

« 12TV OINESURWEBINELICDWWTE., a8 URh> L d—
RICWTITBDOVIFISQLY DT THRICHRESNE T,

TFSARUASTYIR
() = = >
7698 7782 7788 7839

(blake) (clark) (scott) ' (king)
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NS> H3 3 Y OIES(C L BEENDIEL ‘,5,

« —BFEY(C7782(clark). 7839(king)(CX I DL I— ROVIZHIGITD
2. bSH O3 DIEEICL D TEFHENDFT,

- BIENT YOS 32(37782(clark) Oy U%ZEfe 9 2 A EIEET I,

1:READ_COMMITTED
2:READ_COMMITTED
1:QUERY:SELECT * FROM emp WHERE empno BETWEEN 7782 AND 7788 AND ename LIKE '%t' FOR UPDATE

(empno ename job mgr hiredate sal comm deptno )
(7788 scott analyst 7566 1987-04-19 3000.00 nul | 20 )
(1:QUERY)

2:QUERY:SELECT * FROM emp WHERE empno = 7782 FOR UPDATE

(empno ename job mgr hiredate sal comm deptno )
(7782 clark manager 7839 1981-06-09 2450.00 nul | 10 )
(2:QUERY)

« —7F. 7782(clark)lO0w OZEELTWDFRIThS >0 3> hHd
EFEENET.
2:READ_COMMITTED

1:READ_COMMITTED
2:QUERY:SELECT * FROM emp WHERE empno = 7782 FOR UPDATE

(empno ename job mgr hiredate sal comm deptno )
(7782 clark manager 7839 1981-06-09 2450.00 nul 10 )
(2:QUERY)
1:QUERY:SELECT * FROM emp WHERE empno BETWEEN 7782 AND 7788 AND ename LIKE '%t' FOR UPDATE
(1:QUERY)

(1:java.sqal.SQLException: Lock wait timeout exceeded:; try restarting transaction)
1:ABORT
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TS5ANRIA 2TV ORI T DEMRR. RO

A =Y

SET SESSION TRANSACTION ISOLATION LEVEL READ COMMITTED
SELECT * FROM emp WHERE empno = 7785 FOR UPDATE

- OV IJES=NE A

ISATUASTYIR

N— N— N—
7698 7782 7788
(blake) (clark) (scott)

>
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T5ANIA 2TV ORI T DEHENRER. RO

A =Y

SET SESSION TRANSACTION ISOLATION LEVEL READ COMMITTED
SELECT * FROM emp WHERE empno BETWEEN 7784 AND 7786 FOR UPDATE

- OV IJES=NE A

ISATUASTYIR

>

N— N— N—
7698 7782 7788
(blake) (clark) (scott)
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- READ COMMITTEDDZ&(F. v+ v IOy IFEIEENEE A,

- EBEULURLO—RICWIBLI—ROVINEEINEI N, BRREM
C§ﬁb@ﬁjtvj—Hcﬂvémwouﬂniw%Tﬁcﬁmén
x99,

« RENAZEIRD UITBE(E. OvIFEEESNEE A
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InnoDBOwW O €E=4 ‘X

« MySQL 5.6.16L4f&F T/ {5 X —4~innodb_status_output_locksZzB3(C
95&E. SHOW ENGINE INNODB STATUSON > RcOw 0\0)%%51%
R TEEXI, COMEEDC E&xInnoDBOYVIEZSY EHUET,

SET GLOBAL innodb_status_output_locks = ON
SHOW ENGINE INNODB STATUS

« EITHIZLLFICRUE T,

SELECT * FROM emp WHERE empno BETWEEN 7698 AND 7782 OR empno = 7835 FOR UPDATE < 7835(FZE#R D

RECORD LOCKS space id 342 page no 3 n bits 88 index 'PRIMARY' of table "scott’ . emp’ trx id 1857327
lock_mode X locks rec but not gap < 7698(blake)lCxd L 01— FOwWVD

Record lock, heap no 7 PHYSICAL RECORD: n_fields 10; compact format; info bits 0

0: len 4; hex 80001e12; asc vr o< 10:EEET7698

RECORD LOCKS space id 342 page no 3 n bits 88 index "PRIMARY" of table "scott™ . emp’ trx id 1857327
lock_mode X < 7782(clark) &£7788(scott) (X T DRI F—0OwvV D

Record lock, heap no 8 PHYSICAL RECORD: n_fields 10; compact format; info bits 0

0: len 4; hex 80001e66; asc f;; <« 10:EELT7782

Record lock, heap no 9 PHYSICAL RECORD: n_fields 10; compact format; info bits 0

0: len 4; hex 80001e6c; asc |;; <« 10iEELT7788

RECORD LOCKS space id 342 page no 3 n bits 88 index "PRIMARY' of table "scott’ . emp’ trx id 1857327
lock_mode X locks gap before rec < 7839(king) DFHIICH I B+ v IOv D

Record lock, heap no 10 PHYSICAL RECORD: n_fields 10; compact format; info bits 0

0: len 4; hex 80001e9f: asc ;o< 10:EEET7839
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1. TX1DDELETEXH'ZEHRD L. 7788(scott) DFRIDF+ v IOy IZESLET .
1:UPDATE:DELETE FROM emp WHERE empno = 7784

77\ 77\
| () (e ) @ >
N—

7698 7782 7788 7839
(blake) (clark) (scott) (king)

2. TX2MDDELETEXMZEHRD L. 7788(scott) DFRIDNF v TOY IZEELET . 1B
FryvrOvIRTEFEREUEE A,

2:UPDATE:DELETE FROM emp WHERE empno = 7786

77N\ VRN
| () (e ) @ >
N— N—

3. TX1DINSERTXH'7788(scott) DFRIDF -+ v I (CH U THEAA T >3 > Fry IOy
DD ERG, TXR2OF vy TOYVIEFREUERT . AT 32 vy IOvY
Qﬁ\HBHUY@%%%EW%&“%%%@¢VWjDWUT?oﬁl4>?>93>
FrvIOvIRTEHHREGET. BEOFvYIOVvIEHRELET,

1:UPDATE: INSERT INTO emp (empno, ename) VALUES (7784, 'steve')

4. TX2DINSERTXX/H'7788(scott) DFRIDF v T (CHUTHEAA T >3 >F vy IOy
DOESFZ . TXIOF vy IOV I EHRELTTY FOYINRELETT,

2:UPDATE: INSERT INTO emp (empno, ename) VALUES (7786, 'bill")
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