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Abstract Since database management systems(DBMSs) have limited lock resources, transactions
requesting locks beyond the limit must be aborted. In the worst case, if such transactions are aborted
repeatedly, the DBMS can become paralyzed, i.e. transactions execute but cannot commit. Lock
escalation is considered a solution to this problem. However, existing lock escalation methods do not
provide a complete solution.

In this paper, we propose a new lock escalation method, adaptive lock escalation, that solves most
of the problems. First, we propose a general model for lock escalation and present the concept of the
unescalatable lock, which is the major cause making the transactions to abort.

Second, we propose the notions of semi lock escalation, lock blocking, and selective relief as the
mechanisms to control the number of unescalatable locks. We then propose the adaptive lock escalation
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method using these notions. Adaptive lock escalation reduces needless aborts and guarantees that the
DBMS is not paralyzed under excessive lock requests. It also allows graceful degradation of
performance under those circumstances.

Third, through extensive simulation, we show that adaptive lock escalation outperforms existing
lock escalation methods. The results show that, compared to the existing methods, adaptive lock
escalation reduces the number of aborts and the average response time, and increases the throughput
to a great extent. Especially, it is shown that the number of concurrent transactions can be increased
more than 16~256 fold.

The contribution of this paper is significant in that it has formally analyzed the role of lock
escalation in lock resource management and identified the detailed underlying mechanisms. Existing
lock escalation methods rely on users or system administrator to handle the problems of excessive lock
requests. In contrast, adaptive lock escalation releases the users of this responsibility by providing
graceful degradation and preventing system paralysis through automatic control of unescalatable locks.
Thus adaptive lock escalation can contribute to developing self-tuning DBMSs that draw a lot of
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attention these days.
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