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Pattern Database Compression

What is a Pattern Database (PDB)?

A PDB is a heuristic that estimates the dis-
tance to the goal for search algorithms such
as A* It computes and stores the distances
in an abstract state space and stores them
in a table.

Entry Compression (Felner et al, 2007)
compresses the PDB by combining entries
and storing the minimum. Thus, there are
fewer entries in the compressed PDB.

Entry Compression (EC)

original PDB
I 3 4 8 9 2 3 10

I 4 2 3
2x compressed PDB
The minimum value is stored so that the
heuristic is still admissible (non-overesti-
mating).

Value Compression (VC) [new]

VC keeps all entries in the PDB, but reduces
the number of bits per entry. This reduces
the ranges of values that can be stored.

original PDB (=4 bits)
I 3 4 8 9 2 3 10

I 3 4 7 7 2 3 7
compressed PDB (3 bits)

Value Compression: No wasted bits

Value Compression Details

* Value Compression (VC) divides the
heuristic values into ranges R,...R,. Rang-
es are stored instead of values.

* The minimum value of the range is used
during search to maintain admissibility.

* Dynamic programming is used to opti-
mize the ranges and maximize the aver-
age h-value in the compressed PDB.

Example of EC vs VC in Top Spin
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experimental Results

General Observations

* Conventional wisdom says the low values
in the PDB are more important than the
high values. So, removing low values from
the PDB should hurt performance.

* In practice, the most common heuristic
values in the runtime distribution (looked
up during search) must be preserved.

* Bidirectional Pathmax (BPMX) is crucial
for local propagation of heuristic values and
recovery of lost information.

* VC is most effective when the number
of values in the PDB is just larger than the
nearest power of two.

* EC can be effectively combined with VC.

Experimental Setup

The paper contains experiments on many

domains and algorithms. We report on
18-4 Top Spin here.

We compare compression factors in IDA*
with BPMX as well as combinations of EC
and VC. Combinations with VC have the
best performance (bold).
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Bidirectional Search: MM

* The MM algorithm guarantees that the
search frontiers meet in the middle.

e Small heuristic values aren’t used.
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