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Abstract A Universal quantum computer is a quantum computation device which can proceed quantum
computation and other quantum information processing without changing the architecture of the physical device.
Research and development of universal quantum computers raise important theoretical and practical significance.
To reach the goal of building universal quantum computers, we should pay efforts on several aspects such as
low-level quantum physical device, quantum instruction set system, quantum computer architecture, quantum
resource schedule, high-level quantum programming languages, quantum algorithms and quantum applications.
Combined with the studies of our own research results and the latest progresses of domestic and foreign
researchers, this paper proposes a tentative study of the blueprint of building universal quantum computers in the
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computer system point of view, and makes a detailed description of the difficulties and further works of universal

guantum computers.
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Quantum computation is a field of science and technology,
combining and drawing on the disciplines of physics,
mathematics, computer science and engineering. Indeed,
scientists predicate that within next 20 to 40 years there will be
quantum computers. The universal quantum computer is
therefore worthy of study. Today, most of the physically
implemented quantum devices can deal with only some
domain-specific problems. People have been trying to build a
universal quantum computer, which would be able to solve all
kinds of problems on a single architecture. In recent years,
quantum algorithms, quantum computational models and
physical implementation of universal quantum computers have
been studied. The results of these studies provide the necessary
theoretical and experimental basis to design the scalable
universal quantum computer with new features such as fault
tolerance, high performance and high-fidelity teleportation, etc.
These features can also provide quantum operating system,
quantum programming languages and even quantum

application software.
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