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High-Level Synthesis of a Logic-in-Memory VLSI Processor
Based on a Genetic Algorithm

TAKAO KUDOH,! MASANORI HARIYAMA't
and MICHITAKA KAMEYAMATt

One of the most serious problems in recent VLSI systems is data transfer bottleneck between
memories and processing elements due to large interconnection delay. A logic-in-memory
structure with a simple interconnection such as ring network is employed to solve the prob-
lem. An efficient search method for processing-time minimization under a area constraint is
presented for the logic-in-memory structure. The proposed method is based on combination
of genetic-algorithm-based allocation and as-soon-as-possible (ASAP) scheduling. The use of
the ASAP scheduling prevents the generation of non-valid chromosome, and also minimizes
the processing time under a given allocation. Evaluation of results for large-size problems

demonstrate that it is possible to get high quality solutions in reasonable time.
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Fig.1 Example of a data-flow graph.
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Fig.2 Example of a hardware model.
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Fig.3 Dependence in scheduling and allocation.
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Fig.4 GA using the ASAP scheduling.
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Fig.5 Search area for allocation and scheduling.
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Fig.6 Chromosome representing allocation and

scheduling.
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Fig.7 Problem in the crossover.
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Fig.8 ASAP scheduling.

PPPPY™

PE1 PE2 PE3 PE3 PE3

—=

Gene N Chromosome

09 ASAp0OO0000000O0OO0O0DOOO
Fig.9 Chromosome for the ASAP scheduling.
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Fig.10 Local feasible solution using the ASAP
scheduling.
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Fig.12 Chromosome for shortening the processing time.
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