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Proposed methodology and DNA self-assembly tiles design to parallel

computation
Fatemeh Kazemi Hassanabadi', Mohammad Reza Reshadinezhad?, Zohreh Beiki®
Faculty of Computer Engineering, University of Isfahan, Isfahan,
fatemehkazemi@eng.ui.ac.ir?, m.reshadinezhad@eng.ui.ac.ir?, z.beiki@eng.ui.ac.ir®

Abstract—Molecular computing is an emerging Nanotechnology. Molecular computing is
the base of designing and implementing molecular processors on a platform of biological
macromolecules such as deoxyribonucleotide acid, ribonucleotide acid, and proteins [1]. DNA
computing is a branch of molecular computing that uses DNA strands and chemical reactions
for computation. DNA computing is the most successful molecular computing method in
terms of scalability, simplicity of execution and implementation, design, and costs [2].
Recently, according to the features of the problem, many DNA computational models were
proposed. The Self-assembly model consists of a lot of tiles that reacted parallel. this model
has some advantages and disadvantages, for example, its massively parallel computing and
regularity and vice versa uncontrollability tiles, high error rate, and large crystals on output
(unscalable).

This article proposed a design method for the self-assembly logic functions. Also, this method
has advantages such as scalability, automatic design flow, and low-cost implementation. The
proposed methodology can be a promising starting point for performing computations in
parallel.

Keywords: DNA-based computing, DNA self-assembly tile, Dual-Rail designing method,
Computational methods, Parallel computation.
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