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Randomizované iterativni algoritmy v logické syntéze

Soucasné nastroje pro logickou syntézu a optimalizaci (komeréni i akademické) z prevazné miry kladou diraz
na rychlost, na ukor kvality. Nedavny vyzkum ukazal, 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. Randomizované iterativni algoritmy se ukéazaly byt jednim z
feSeni tohoto problému [1], [2] — nabizeji moznost zlepsit kvalitu feSeni za cenu del$iho vypocetniho ¢asu.

Soucasné studie navic ukazuji, ze vétSina nastroji pro logickou syntézu a optimalizaci je velice citlivad na
»nahodnost* vnesenou zvnéjsku, samotnym navrhafem [3], [4]. Syntéza pak pii nepatrné zméné zdrojového kddu
(pti zachovani funkéni ekvivalence) produkuje kvalitativné znacn€ odlisné vysledky. Toto chovani neni pfilis
zadouci. Je tedy zahodno analyzovat toto chovani, identifikovat jeho pfic¢iny a navrhnout efektivnéjsi algoritmy.

Cilem vyzkumu bude analyza chovani dostupnych nastroju (algoritmi) pro logickou syntézu a optimalizaci [5],
identifikace pfi¢in vyse zminéného chovani, identifikace bodu algoritmu, kam lze explicitné vlozit nahodnost a
randomizace téchto algoritmt. Bude analyzovan vliv ndhodnosti a navrzeny algoritmy, které vliv nahodnosti
minimalizuji, pfipadné ji vyuziji v pozitivnim smyslu [1], [2].

Dale mohou byt navrzeny nové algoritmy, které budou minimalné citlivé na nadhodnost zanesenou zvenku, pfi
zachovani akceptovatelné vypocetni slozitosti.

Randomized lterative Algorithms in Logic Synthesis

Contemporary logic synthesis and optimization tools (both commercial and academic) mostly emphasize
computational speed, at expense of result quality. Our resent 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).
Randomized iterative algorithms seem to efficiently solve this problem [1], [2] — they offer a trade-off between
the run-time and result quality.

Moreover, present studies have shown that most of logic synthesis and optimization tools are very sensitive
to randomness accidently introduced “from outside”, by the designer itself [3], [4]. Synthesis then produces results
significantly differing in quality, when only slight changes in the source circuit description are made. Such a
behavior is highly unwanted. Thus, it is required to analyze this behavior, determine its reasons, and to suggest
more efficient algorithms.

The aim of the research is to analyze selected logic synthesis and optimization algorithms [5], identify the
reasons of the above-mentioned behavior, and identify points, where randomness can be introduced. The influence
of randomness will be then analyzed and algorithms exploiting the randomness in a positive way will be devised
[3], [4]. Next, new algorithms minimizing the sensitivity on the external randomness will be developed.
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