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ABSTRACT

Quantum computing, which leverages the fundamental principles of qubit superposition and
entanglement, is a transformative technology for addressing computationally intractable problems
across sectors such as artificial intelligence, finance, and pharmaceuticals. However, one key
limitation in current quantum computing technologies is the scaling problem - as the number
of qubits increases, error rates rise significantly, limiting computational reliability and scalability.
Distributed (or modular) quantum computing has emerged as a promising solution by connecting
multiple small-scale quantum processor units via quantum and classical communication networks.
This paradigm has been proposed as a practical solution to the scalability limitations of monolithic
architectures. Leading technology companies like IBM and lonQ, along with academic research
institutions, are actively developing modular quantum systems, signaling a shift toward networked
quantum architectures. This paper provides a brief overview of distributed quantum computing
principles, examines the software frameworks enabling distributed operations, and explores
emerging distributed quantum algorithms designed to harness the full potential of these systems.
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Min (Gate Cut, Wire Cut)

Nodes: Qubits

®—0

( User-defined Parameter

£X| Reproduced from M. Tejedor et al.,, “Distributed Quantum
Circuit Cutting for Hybrid Quantum-Classical High-Performance
Computing,” arXiv preprint, 2025. doi: 10.48550/arXiv.2505.01184

215 FindCut Flow[27]

4.4 Diskit
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FA} AT EL 0] 7iHE 7] E(SDK: Software Develop-

7] et ZZA QA =AY
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