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ABSTRACT

In the era of big data, with the rapid growth of internet users, the number of data
centers is becoming increasingly large, and various services need to run on di erent
servers. In order to better manage and utilize resources, data centers need unified man-
agement, and virtualization technology is an important means to achieve this. It can
solve the problems of server resource waste, complex management, and di cult scala-
bility in traditional data centers.

As a new instruction set architecture, RISC-V has been widely recognized in
academia and industry since its inception, and RISC-V processors have now reached
a shipment volume of 10 billion. However, RISC-V virtualization technology is still
under development, with the RISC-V Hypervisor extension only recently approved for
standardization, and there is currently no RISC-V virtualization chip on the market, and
there is very little software support for RISC-V virtualization. Therefore, research and
learning of RISC-V are very meaningful for the development of the RISC-V instruction
set.

This project uses the Rust programming language to build two versions of virtual
machine monitors from scratch, named "hypocaust" and "hypocaust-2". Hypocaust
uses pure software technology to implement a simple virtual machine monitor that can
run its own operating system. Hypocaust-2 further implements a virtual machine mon-
itor with RISC-V hardware virtualization technology and can run more complex sys-
tems such as RT-Thread and Linux. Afterwards, this project attempts to compare the
performance of the self-built virtual machine monitor with open-source virtual machine
monitors.

Finally, this project presents the experimental results and experiences of building
virtual machine monitors, analyzes the advantages and disadvantages of the project
results, and provides a conclusion and outlook.

KEY WORDS: RISC-V Instruction Set Architecture, Virtualization Technology, Rust
Programming Language
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