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Locking in Practice : Performance of a Database System on a Multicore Machine
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Abstract

A lock is a general and popular way of serializing accesses to shared data in multiprocessor
environments. After the mutual exclusion was first introduced in 1960s, many spinlock
algorithms have been proposed and deployed to real systems such as operating systems and
(transactional) database systems. In this study, we measure impacts of a lock mechanism on
a database system under various CPU configurations using a high-end multicore system. For
the evaluation, we use the most up-to—date version of MySQL (version 5.6) with InnoDB
engine, which has been substantially re-architected to improve scalability on multicore
machines. We changed the original spinlock function of InnoDB to evaluate various spinlock
mechanisms on multicore machines.
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Algorithm 1 Lock/Unlock in InnoDB of MySQL

Lock ( Lock_Variable
SpinRound : maximum number of spin rounds
MazxDelay : maximum number of delays

1:1=0

2: while( Lock_Variable == true || i < SpinRound )
3 delay( rand( 0, MaxzDelay ) );

4 it

5: endwhile

6:

7: if ( test-and-set( Lock_Variable ) == false )

8 return;

9:

10: if (i < SpinRound ) goto line 2;
11

12: cond_wait( Lock_Variable );

13: goto line 1;

Unlock ( Lock Variable

14: Lock_V ariable = false;
15: cond_signal( Lock_Variable );

32! 1. InnoDBQ| Lock/Unlock &112|&
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Algorithm 2 Lock/Unlock in InnoDB of MySQL

Lock ( Lock.V ariable, mode )
SpinRound : maximum number of spin rounds
Maaz Delay : maximum number of delays

L2 if ( mode == Double_Delay )
2. MazDelay = 2 + MazDelay;
3:if ( mode == Hal f _SpinRound )

4 SpinRound = SpinRound / 2;

5

6:i=0

7: while( Lock_Variable == true || i < SpinRound )
8 if ( mode == Sleep ) sleep( 0 );

9:  else delay( rand( 0, MazDelay ) );

10: if ( mode == Exponential_Backof f )

11: MazDelay = MazDelay * 2;

12:  else if ( mode == Proportional_Backoff )
13: MazDelay =MazDelay + 1;

14 i++

15: endwhile

17: if ( test-and-set( Lock_V ariable ) == false )
18:  return;

20: if (i < SpinRound ) goto line 7;

22: cond_wait( Lock_V ariable );
23: goto line 6;

Unlock ( Lock_Variable

24: Lock_Variable = false;
25: condsignal( Lock_Variable );
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