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A Binary Decision Diagram (BDD) and a Zero-suppressed Binary Decision Diagram (ZDD) are compressed data
structures that represent Boolean functions and families of sets, respectively, and support various basic operations.
To carry out those operations efficiently, BDDs and ZDDs need to be canonical, in other words, they need to be
fully reduced. Knuth proposed a reduction algorithm for them. We need to apply the reduction algorithm after
each operation, thus, it is important to accelerate the algorithm, especially when we utilize the large BDDs and

ZDDs.

In this paper, we propose a new parallel reduction method that performs incomplete reduction, named “semi-
reduction”, in parallel for an input ZDD and concurrently performs a reduction algorithm, named “chaser”, for the
reduced ZDD. We conducted experiments with an OZDD that represents all simple paths in a graph with cliques
and showed that the proposed method achieves four-fold speedup with 8 CPU cores.
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256 | 109,064,403 467,930 | 4,198,417
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