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The Unconventional Computing (UNCUS) paradigm has become a rapidly growing field of

research in computer science, with applications ranging from artificial intelligence and robotics to

bioinformatics and quantum computing. This paper presents an overview of UNCUS, discussing its

core concepts, research challenges, and potential applications.

UNCUS is an umbrella term for computing approaches that go beyond the traditional von

Neumann model. It includes a variety of approaches that employ unconventional computing

substrates and unconventional models and algorithms. Examples of these substrates include DNA

computing, quantum computing, chaos computing, and nanocomputing. Other unconventional

computing strategies include cellular automata, quantum annealing, and evolutionary algorithms.

The core concepts of UNCUS are based on the principles of self-organization, emergence, and

self-replication. Self-organization refers to the ability of a system to organize itself based on the

interactions between its components. Emergence is the emergence of new and unexpected

behavior of a system from the interactions of its components. Self-replication is the ability of a

system to replicate itself, creating new copies of itself. These core concepts are used to develop

unconventional computing architectures and algorithms.

Research challenges in UNCUS include developing sustainable computing models, understanding

the complexity of unconventional computing models, and developing efficient algorithms for

unconventional computing architectures. Additionally, there are challenges in understanding the

reliability and scalability of UNCUS systems.

Potential applications of UNCUS include artificial intelligence, robotics, bioinformatics, and

quantum computing. UNCUS algorithms can be used to optimize problems in artificial intelligence

and robotics, such as path planning and navigation. UNCUS algorithms can also be used to solve

complex bioinformatics problems, such as protein folding and gene expression. Finally, UNCUS

algorithms can be used in quantum computing to solve optimization problems and to develop

quantum algorithms.

In conclusion, UNCUS is a rapidly growing field of research with many potential applications. It

involves the use of unconventional computing substrates and unconventional models and

algorithms. Research challenges include developing sustainable computing models, understanding

the complexity of unconventional computing models, and developing efficient algorithms for

unconventional computing architectures. Potential applications of UNCUS include artificial

intelligence, robotics, bioinformatics, and quantum computing.
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