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Algorithm 1! Pre-fetching Algorithm based on Global Access
Pattern

Input: pre-fetch_size, own_tile_list, local_access_pattern,
return_tiles including central tile Tx, with specified
point(a, b)

Output: list of tiles with transition probabilities to be
pre-fetched for pre-fetching, own_tile_list with the
updated transition probabilities for cache replacement

Data Structure: transition probability matrix

1: Update the global access pattern by using
local_access_pattern;

2! IF (number of return_tiles > pre-fetch_size)
RETURN (NO_PRE-FETCH);

3: Compute the normalized probabilities from Ty, to its 4
neighbors: /* distance = 1 %/

4: FOR each tile within distance from 2 to pre-fetch_size
DO /+ distance = 2 %/

5: Compute the conditional probability of tile moving

from Tyxy to the tile;
6: Sort the probabilities of tiles within the pre-fetching
space of distance < pre-fetch_size;

7' Let pre-fetch_list = select top-ranked pre-fetch_size tiles
within the pre-fetching space:

8: Let pre-fetch_list = pre-fetch_list - own_tile_list;

9: Reset the transition probabilities of all tiles in
{own_tile_list ~ pre-fetch_list} to O;

10: RETURN(pre-fetch_list and own_tile_list with the updated

transition probabilities);
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Algorithm 2! Cache Replacement Algorithm

Input: retrieved result tiles, pre-fetched_tiles, and own_tile_list
with the transition probabilities

Data Structure! list of cached tiles, size of free cache space

10 victim_tile_list = NULL;
2: WHILEC(size_of(retrieved result tiles + pre~-fetched_tiles)
> size of free cache space ) DO {

3: Select tile Ti; that has the minimum transition
probability from own_tile_list;

4: victim_tile_list += { T;; }:

5: own_tile_list —= { Ti; ::

6: size of free cache space += size_of(Tip:

} /+ for making enough space */

Remove tiles in victim_tile_list from the cached database;

list of cached tiles -= victim_tile_list;

Save retrieved result tiles and pre-fetched_tiles into the

cached database;

10: list of cached tiles += (retrieved result tiles +
pre-fetched_tiles).

w®N

11: size of free cache space ~= size_of(retrieved result tiles
+ pre-fetched_tiles);

12 RETURN;
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