Adaptive Last Chance Cache (ALCC)

Based partly on the DBL and FRC caching algorithms, the ALCC algorithm implements two hard reference LRU queues. L1 represents entries used once recently. L2 represents entries used at least twice recently. The size of |L1| + |L2| is such that is does not exceed c. Letting |L1| =  p, and |L2| = c – p. |S| is dictated by the implementation of the JVM garbage collector algorithm, and allowing c = max( (|S| * f) * g, m). Where f is the form factor expressed a percentage of |S|, g is the growth factor as |S| increases, and m is the maximum cap of c.
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DIAGRAM 1: Cache Queues

Use Cases:

Let x represent an entry requested from the ALCC.

1. if x in L1 and c > p + |L2|, move x to the top of L2

2. if x in L1 and c <= p + |L2|, move bottom of L2 to S, move x to the top of L2

3. if x in L2, move x to the top of L2

4. if x in S and c > p + |L2|, move x to the top of L2

5. if x in S and c <= p + |L2|, move bottom of L2 to S, move x to the top of L2

6. if x in P leave x in P

Where c is recalculated for every occurrence of 2, 5 and 7.

Let y represent and entry being added to the ALCC

1. add y to top of L1.

Entry Movement

An entry is Hard Referenced as long as it remains in L1 or L2. Once an entry enters S, it becomes softly reachable within the JVM and has started the lifecyle to garbage collection. When added to S, the entry is registered with the phantom queue. When the garbage collector finalizes the entry, it enters the phantom queue, and is available for an indeterminate period of time as a last chance retrieval from the cache. Once and entry is present in the phantom queue, it will not be reestablished within the cache, but is reachable. Optionally, a serialization method may be called once an entry reaches P.
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