Novel Applications of Compact Binary Decision Diagram
Library to Important Industrial Problems
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Abstract

Fuyjitsu Laboratories of America has, over the course of many years, worked to develop the frontier of
binary decision diagram (BDD) technology under a project called ParDD. Our technology allows us to
partition Boolean functions, represent them very compactly, and process them on a massively parallel
computing platform. It has been used to create numerous applications in the field of electronic design
automation. Recently under this project we have developed a novel BDD library (NanoDDs) where the
storage requirement at each node closely tracks the total size of the stored representation. The compact
nature of this data structure allows the solution of interesting problems to which BDDs have seldom been
applied before. For example, we have used NanoDDs to create a compact inverted index, an essential
matrix for indexing documents in any corpus, including the World Wide Web. We have also characterized
the performance of NanoDDs for Web query satisfaction as well as for the creation of compact
representations of access control lists, a core component of Internet routers.
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