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Zdokonaleni Fizeni procesu logické syntézy a optimalizace

Soucasné nastroje pro logickou syntézu a optimalizaci (komeréni i akademické) z prevazné miry kladou diraz
na rychlost, na tkor kvality. Nedavny vyzkum ukézal, Ze tyto nastroje maji tendenci uvaznout v hlubokych
lokalnich minimech a ¢asto produkuji velice suboptimalni vysledky (plocha, zpozdéni). Jednim z divodu je
deterministickd povaha pouzivanych algoritmi. Randomizace algoritmu [1], [2] se ukazala byt pouze ¢asteénym
feSenim tohoto problému. Druhym, ddlezitéjSim divodem, je chybéjici fizeni syntéznich algoritmi na nejvyssi
urovni. Soucasnd logicka syntéza je vétSinou iterativni proces, ve kterém se jednotlivé syntézni kroky spoustéji
spekulativné. Zavedeni pokrocilejsich technik fizeni by mohlo zna¢né vylepsit cely syntézni proces.

Cilem vyzkumu je prozkoumat chovani jednotlivych kroku logické syntézy (napft. v nastroji ABC [3]), zjistit
jejich zavislost a ortogonalitu a navrhnout algoritmus pro efektivni fizeni celého procesu.

Improvements in the Logic Synthesis and Optimization Process Control

Contemporary logic synthesis and optimization tools (both commercial and academic) mostly emphasize
computational speed, at expense of result quality. Our recent research has shown, that these tools tend to get stuck
in deep local optima, and therefore they often produce very inferior results (in terms of area and/or delay). One
of the reasons for it is a deterministic nature of the algorithms. Randomization of the algorithms has been found
to be a viable, but just partial solution to this problem [1], [2]. The second, and more important reason of failure
is the lack of a global algorithm control. Most of present logic synthesis and optimization algorithms are of an
iterative nature, whereas their individual parts (elementary operations) are executed essentially ad-hoc and
speculatively. Implementation of efficient top-level algorithm control means should significantly improve
performance of logic synthesis and optimization.

The aim of the research is to investigate the behavior of individual elementary synthesis steps (e.g., in the ABC
synthesis tool [3]), determine their dependence and orthogonality, and devise an improved overall algorithm
control.
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