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A Fast Method to Evaluate Multiple-Output Logic Functions using BDDs
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2Department of Computer Science, Meiji University
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Abstract: We propose a fast method to evaluate multiple-output logic functions using BDDs for ECFNs (Encoded
Characteristic Function for Non-zero outputs). Evaluation using BDDs for ECFN outperforms ones using MTB-
DDs, BDDs for CF, and SBDDs with respect to the required size of memory and evaluation speed. The number of
nodes of BDDs for ECFNs are smaller than ones of corresponding MTBDDs (Multi-Terminal BDDs), BDDs for CFs
(Characteristic Functions), and SBDDs (Shared BDDs).

Experimental results using standard benchmark functions show that

1) evaluation time using BDDs for ECFNs is less than a half of corresponding SBDDs,

2) evaluation time using BDDs for ECFNs is 5.7 times of corresponding MTBDDs, however the number of nodes

of BDDs for ECFNSs is only 0.3% of MTBDDs,

3) evaluation time using BDDs for ECFNs is 1.14 times of corresponding BDDs for CFs, however the number of
nodes of BDDs for ECFNs is only 0.5% of BDDs for ECFNs.

Key words: Multiple-output functions, Binary decision diagram, MTBDD, BDD for CF, BDD for ECFN
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apex3 |54| 50 537| 6.6 2449| 81.6 986 | 286.6 708| 28.2 751| 25.8
duke2 [22| 29 662| 6.4 997| 49.9 366 |150.3 346 | 22.5 846| 15.1
e64 65| 65 131 2.0 260| 99.5 194|256.0 194|256.0 246| 12.4
exep 30| 63| 1170 7.8 3030|102.3 675(255.7 660| 38.0| 1293| 14.5
k2 45| 45 929| &8.8| 3594| 76.3| 1321]269.8| 1167| 29.1 1303 32.2
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