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Various device architectures with large arrays of semiconductor spin qubits have been proposed[1,2]. However, there has been no quantum algorithm compiler so far that can be used in a unified manner for different semiconductor spin qubit device architectures in order to evaluate the efficiency of quantum algorithm implementation.
In this study, we propose a quantum circuit compiler QOOCAI: Qubit Operation Orchestrator considering qubit Connectivity and Addressability Implementation, which can compile quantum algorithms to various semiconductor spin qubit device architectures with different qubit connectivity and addressability. Qubit connectivity and addressability are important features of device architectures that affect the efficiency of quantum algorithm implementation. Device architectures with various qubit connectivity and addressability are expected in semiconductor spin qubit systems[1-3], so that it is important for quantum algorithm compilers to adapt to wide range of device architectures. 
In addition, we evaluate the efficiency of quantum algorithm implementation across multiple device architectures by compiling various quantum algorithms using QOOCAI and discuss the device architectures required for future large-scale quantum algorithm implementations.
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Figure 1, Overview of QOOCAI
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