Ben Vanik – Independent study description
Focus: System simulation
Course content:

Learn about a variety of hardware architectures and their similarities, and build a common interface for them run on. Study in depth the topics of CPU-system interfaces, and dynamic recompilation.

This is to be achieved by implementing a flexible simulator for rapid architecture prototyping and low-level software experimentation.
Project description:

There is currently a lack of easy to use software for experimenting with low-level software (BIOS’, operating systems, drivers), and hardware architecture. An open source (or at least open interface) suite that lets both students and hobbyists learn these concepts in a safe environment would allow for greater time spent on the concepts themselves and not configuring the software. By writing a solid, generic core, it would be possible to plug in a variety of devices to simulate both commercial and fictitious systems with little effort and development time. Students taking operating system and computer architecture classes can make use of the software, as well as the public interested in these topics but overwhelmed by the complexity and trial-and-error methods currently used.

The creation of the suite would cover a wide variety of topics glossed over in the current undergraduate classes such as large-scale application and user interface design, complete system simulation, and the intricacies of system architectures (device-CPU interaction, etc).

Deliverables (components):

· Simulation engine (interfaces and documentation)

· Simple MIPS R3000 CPU core

· Generic video/input devices

· User interface allowing for debugging and statistics gathering
· MIPS R4000 CPU core with dynamic recompilation/translation
Evaluation will be on the completeness (in terms of working functionality) of each component.
