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(57) Abstract : 

A real-time compiler hardware emulator (100) for low-level programming includes an instruction decoder (101), microcontroller (102), memory mapper (103), register 

display (104), flag indicators (106), display interface (107), and host communication port (108). It enables real-time execution and visualization of machine instructions, 
supporting debugging, learning, and embedded interfacing via GPIOs (109). The device ensures cycle-accurate emulation with physical feedback, bridging the gap 

between code and hardware response for low-level developers and educators. 
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