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ABSTRACT 
The core of a quantum computer is generally an array of qubits, quantum detectors and classical electronics for its 
control; it operates on the qubits with nanosecond latency and a very low noise. To achieve a reproducible and scalable 
architecture, we advocate the use of CMOS-compatible qubits and control all operating at deep-cryogenic 
temperatures. In this in-depth talk, we explore how a practical quantum computer could look like in the near future, 
starting from the basics of quantum computation to close with current trends in real-life quantum machines. The 
challenges of designing and operating complex systems will be outlined, along with preliminary results achieved in the 
control of quantum devices by ad hoc integrated circuits optimized to operate at low power in extreme conditions. 
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