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On the Generation of Concurrency Control Program

by Using Genetic Programming

MasayosHl Mizuno, 2 Terunisa HocHin'?
and HIROKI NoMryaf!

This paper proposes a concurrency control program generator using genetic
programming (GP) to build concurrency control system with the feature of
transactions. The schedule is generated from the feature of transactions, which
is the input of the generator, and then the programs controlling the schedule
are generated by using GP. The fitness of each generated program is calculated
in order to generate better program. The nodes used in GP are decided by
analyzing and adjusting the programs of typical concurrency control methods.
It is experimentally investigated whether the concurrency control program is
actually generable. The program similar to a typical concurrency control one,
and the program whose nodes are of several typical ones could be generated.
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Fig.1 An example of a tree structure.
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Fig.3 An outline of the concurrency control program generator.
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Table 1 Operations in child process.
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Fig.4 An example of two phase locking program.
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Table 2 Nodes for two phase locking.
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Table 3 Statuses of transactions.
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TRX_ACTIVE
TRX_LOCK_WAIT
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3 (isSREAD
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6 updateRTS))

7 (isSWRITE

8 (isWTSorRTS

9 trxAbort

10 updateWTS))))

05 OD0O0O000OD0OODOOODOOD
Fig.5 An example of timestamp ordering program.
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Table 4 Nodes for timestamp ordering.

oo oooo oo
isREAD 1 READ OOOO0OO0OO0OOO
isWRITE 1 WRITE OOOOOOOOOO
isWTS 2 000o000o000o000ooooonD wIsooooooo
010000000000 200000000
isWTSorRTS 2 Joooo0ooOooooooooOoo WTSO RTSOoOooOOO
00000000 1000000000000 200000000
isWTSandRTS 2 J000000oU00o0o0oU0oU0oOO0 WTSO RTSOOoOooO
Oooo0o00 1000000000000 200000000
trxAbort oo gooooooooooOooooOOoOoOoooDooooooonD
oo0ooDo
updateRTS oo Jo0o0 RTSOOoOOoOO
updateWTS oo oooo wrsoooooo
1 (PROG2
2 ReadPhase
3 (ScheLoop
4 (ValidationPhase
5 trxAbort)))

06 UD0OO0OO0OOO0OOODOOOOOD
Fig.6 An example of optimistic concurrency control program.
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Table 5 Nodes for optimistic concurrency control.

oo oooo oo
ValidationPhase 1 000000000000 Validate 00000O0000O0O00DOO
goooOO0o0o0o0oooOoOo0O000O0OoO0OO0O00O0o0ooO0o000
ReadPhase oo gooooO0oOo0oOooooooOo0oOooooooo

000 Start DOODOOO

O0000000000000000000D0000 ScheLoopl OOOOOODOOOOO
OO0O000O0OD0ODO0O0O0O0O0ODODO ValidateDOOODODODOOOOOOOOO0O0O0O0O0O
gobobooooooboocoooooboooboooobobobooOooOooboooboooooobooo
OtrxAbort0 000000000000 OOOOOOOOOO
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5.1 000000000000
0000000000000O00O0O0O000000000000
000000000000000pl =4,p2=3,p3=0.6,pd=5,p5=010000pl

000000000000000000 p30000000000000000 WRITEO

00000000000000000000000000000000000000000

00000000000000000000000000 GPOOOOOOOOs1 =800,

$2 =40, s3 =0, s4 =8, s5 =0000, s6 = 0.1, s7 = 0.6, s8 = 0.1, s9 = 12,

s10=10.00 0000000000000 901260000
00000005780 0000 7000000000000000000O0O00OO0COO

0000000000 186000000
30000doXLock0 000000000000 OOOO00O0O0O0O0OO000OOOO0OO

0000000040000 LockWaitD 000000000000 00000000000

0000LockWaitD 0000000000000 0000000060000doXLockd

OO0LockWait0 00 0000000000000 00000000000000OOOO

0000000000000000000080000doUnLockAllDOOOODOOOOO

00000000000000000000000000000000000000000

00000000000000000000000000000000000000000

00000000000000000000000000000000

1 (ScheLoop

2 (PROG3

3 doXLock

4 LockWait

5 (PROG3

6 doXLock

7 (isLastOpe

8 doUnLockAll)
9 (isLastOpe

10 doUnLock))))

07 0000000O00ODDOODOOOOOOO
Fig.7 A generated program that the first generation is not specified.
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1 (PROG2

2 (ScheLoop

3 (PROG2

4 LockWait

5 (PROG2

6 (PROG2

7 doXLock

8 (isNoLock

9 (isWTSorRTS

10 doUnLock

11 (isNoLock

12 doUnLock))))
13 (isWTSorRTS

14 (isSWRITE

15 (isLastOpe

16 doUnLock))

17 (isSWTS

18 trxAbort

19 (PROG3

20 (wilWRITE

21 (isNoLock

22 doXLock)
23 (isLastOpe

24 LockWait))
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25 updateRTS

26 (iISREAD

27 updateRTS)))))))
28 (PROG2

29 LockWait

30 (isWTSorRTS

31 (iIsWTS

32 (isWTS

33 (isWTSorRTS

34 trxAbort

35 (isDataXLocked

36 doUnLockAll))

37 (iISWTS

38 doSLock

39 (isLastOpe

40 (isSWTS

41 (ValidationPhase
42 ReadPhase)
43 doSLock))))

44 ReadPhase)

45 (isDataLocked

46 (isWRITE

47 doUnLock)))))

08 ODOO0OOOO0OOOOOOOOOOOO
Fig.8 A generated program that evolved from two phase locking program.
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