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ÅMySQL InnoDB ṇ ︡ ḭ2
︣ צּ ︡ ︣Ḯ

Åֿכ ︣ ḭInnoDB
ṇ ךּ ︡ קּךּ ︣Ḯ
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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.MySQLTransactionRollbackException:
Deadlock found when trying to get lock; try restarting transaction)

2:ABORT
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ṇ

Åemp( ) ṇ ךּ ︡ קּךּ ︣Ḯ
empno( )ḭename( )ḭjob( ),mgr( )ḭ
hiredate( )ḭsal( )ḭcomm( )ḭdeptno( )

Åempno ḭjob ṇ
︡ טּ ︣Ḯ
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+------- +-------- +----------- +------ +------------ +--------- +--------- +-------- +
| empno | ename  | job       | mgr  | hiredate   | sal     | comm    | deptno |
+------- +-------- +----------- +------ +------------ +--------- +--------- +-------- +
|  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 |
+------- +-------- +----------- +------ +------------ +--------- +--------- +-------- +



InnoDB
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ÅInnoDB ṡ Ṣ לּךּ
︡ אל ךּ ︣Ḯ

"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.mysql.com/mysql/107555)

Å ︣Ḯ

Å פּ︡ ךּ ךּ ︣Ḯ
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ṇ

Å ṇ ḭ INSERTאל
ṇ צּ נּ ︡ לּ כֿ ︣Ḯ

ÅREAD COMMITTED ṇ צּ ︣ ︣Ḯ
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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    null       10         )
(7788       scott      analyst    7566       1987 - 04- 19 3002.00    null       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    null       10         )
(7785       steve      null       null       null       null       null       null       )
(7788       scott      analyst    7566       1987 - 04- 19 3002.00    null       20         )
(1:QUERY)



ṇ תּ

Å ḭ ṇ
SERIALIZABLE ︣ צּ
טּ ︣Ḯ

Å 7 וֹףּ ︡
ṇ צּ בֿ ףּ ḭ ︣ ḭ
ḭ ṇ ḭ ṇ ṇ ךּ צּ
אל ךּ ︣Ḯ

Å שּ DBMSּצ READ
COMMITTED ︡ ךּ ḭצּ︣ ︡ אל
InnoDB ḭ ךּ ︣ כֿ ︡
ךּ לּ וֹ ︣Ḯ
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ṇ ṇ ṇ ṇ ṇ

READ UNCOMMITTED טּ טּ טּ

READ COMMITTED ︡ ךּ טּ טּ

REPEATABLE READ
(InnoDB )

︡ ךּ ︡ ךּ טּ
(InnoDB ︡ (ךּ

SERIALIZABLE ︡ ךּ ︡ ךּ ︡ ךּ



ṇ תּ 1

ÅInnoDB REPEATABLEREADצּ ḭ
ṇ כֿתּ צּ ︣Ḯ

Å REPEATABLEףּ READ ṇ צּ ︣ כֿ ︡
ךּ ḭDBMSצּ︣ ︡ ךּ טּ

Ḯ
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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    null       10         )
(7788       scott      analyst    7566       1987 - 04- 19 3002.00    null       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    null       10         )
(7788       scott      analyst    7566       1987 - 04- 19 3002.00    null       20         )
(1:QUERY)



ṇ תּ 2

ÅSELECT LOCK IN SHARE MODEḭּט ךּ FOR UPDATE
︡ ︣ כֿ צּ קּ ︣Ḯֿכ ṇ

︣Ḯ

ÅREPEATABLE READ ṇ כֿלּ ḭ
ṇ כֿתּ צּ ︣Ḯֿכ

INSERTּצ אל ︣Ḯ

11

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    null       10         )
(7788       scott      analyst    7566       1987 - 04- 19 3002.00    null       20         )
(1:QUERY)
2:UPDATE:INSERT INTO emp (empno, ename) VALUES (7785, 'steve')
(2:UPDATE:COUNT=0)
( 2:java.sql.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    null       10         )
(7788       scott      analyst    7566       1987 - 04- 19 3002.00    null       20         )
(1:QUERY)



MVCC

Å ︣ ︡ ḭMVCC(Multi -Version 
Concurrency Control ) טּצּ ︣Ḯ

ÅMVCC SELECT צּ ￼ḭ
טּצּ UNDO ךּ ṇ ︣Ḯ

Å ︣ SQL צּ ︡ḭ
צּ ︡ לּ ︣Ḯ
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(1)SELECT (3)SELECT

(2)DML

UNDO

(1)SELECT / DML

(2)DML

MVCC



MVCC ךּ וֹ

ÅInnoDB MVCCצּ לּ ךּ וֹ ךּ פּ
︡ ︣ḮREPEATABLE READ ṇ לּךּ
︣ כֿ ḭ פּ SERIALIZABLE SELECT צּ
︣ כֿ צּ ︣Ḯ

ÅOracle Database לּ ︣Ḯ
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SELECT LOCK IN
SHARE MODE

FOR UPDATE
/ DML

READ COMMITTED MVCC ṇ ṇ

REPEATABLEREAD
MVCC

ṇ ṇ

SERIALIZABLE ṇ ṇ ṇ

SELECT LOCK IN
SHARE MODE

FOR UPDATE
/ DML

READ COMMITTED MVCC ( ︡) ṇ

(SET TRANSACTION
READ ONLY) MVCC

( ︡) ( )

SERIALIZABLE
MVCC

( ︡) ṇ
( ṇּט )



כֿכֿ

ÅInnoDB ṡ Ṣ לּךּ
︡ אל ףּ ḭ ṇ כֿתּ ︡ ךּ
לּ וֹ ︣Ḯ

Å ṇ תּ ḭ MVCC
︣ טḭּפּ ךּ ṇ לּךּ ︡ ︣Ḯ
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InnoDB ṇ
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ṇ

ÅInnoDB ḭ ṇ ṇ ṇ ︣
︡ ךּ ︣ḮOracle Database לּ

︣Ḯ
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