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Abstract The parallel branching program machine (PBM128) consists of 128 branching program machines (BMs)
and a programmable interconnection. To represent logic functions on BMs, we use quaternary decision diagrams.
To evaluate functions, we use 3-address quaternary branch instructions. We realized many benchmark functions on
PBM128, and compared its memory size and computation time with the Intel’s Core2Duo microprocessor. PBM128

requires approximately quarter of the memory for the Core2Duo, and is 21.4-96.1 times faster than the Core2Duo.
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Core2Duo@1.2GHz PBM128@100MHz Ratio (Core2Duo/PBM128)
Name In | Out | FF | Total | BNode | Total | Code | Time | QNode | Max. | Code | Time | Ratio.Code | Ratio.Time
Grp. APL | [KB] [ns] | with UJ | APL | [KB] [ns] | Est. | Act. | Est. Act.
sb378 35| 49164 126 5702 | 703.9 | 74.6 | 12030 4131 13.1| 17.8| 323 |4.14| 4.19|49.1 37.2
s9234 36| 39211 117 | 10963 | 590.7 | 148.6 | 13450 7613 | 14.6 | 33.4| 352|4.32| 4.44|46.9 38.2
dsip 229 | 197 | 224 120 7907 | 649.3 | 112.1 | 17500 5342 6.1 | 24.8 182 (4.44 | 4.52|95.0 96.1
bigkey | 263 | 197 | 224 125 9971 | 831.7 | 149.5 | 19170 6876 8.0| 33.9| 220|4.35| 4.41|98.9 87.1
apex6 | 135| 99 0 99 1535 | 297.1 | 23.0| 3700 1016 5.0 4.8 163 | 4.53 | 4.79 | 21.8 22.6
cps 24 | 102 0 102 3035 | 242.5 | 33.9| 3468 2121 5.1 8.3 162 | 4.29 | 4.08 | 19.1 21.4
des 256 | 245 0 124 8952 | 770.3 | 123.1 | 16560 6730 | 12.4| 30.7| 308|3.99| 4.00|50.2 53.7
frg2 143 | 139 0 116 3161 | 529.9 | 40.0 | 6390 2226 7.7 9.2 2151 4.26 | 4.34 | 28.0 29.7
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