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Through this project, both my knowledge of CPU design and my ability to design, simulate and implement complex VHDL models were greatly enhanced.  In addition to being able to better understand and change a CPU for better performance or new instruction implementation, I am much better able to work around many of the issues that arise when implementing a design in VHDL. I also learned that although creating and simulating a VHDL model may be straightforward, there are many issues that arise in a complex design during implementation that do not necessarily manifest during simulation.

If I were to do this project over, I would make several changes. First, I would allot more time to the design and simulation of the datapath and control earlier on in the project, rather than try to do each portion of the project in equal segments. I would also reduce the instruction set that I had originally tried to implement in order to allow more opportunity to optimize the design and performance of the CPU (I originally had 16 instructions; I would probably try to implement about 8 in the future and then add on to the CPU to accommodate more instructions later in the project). In other words, I would probably create a simpler design initially and then add on, rather than starting with a more complex design and having to change it later.

Given the preceding paragraph, I would encourage anyone else having to do a similar project to start simple and then add to the CPU if necessary after an initial design and simulation of the datapath and control. I would also encourage them to convert the test program from c code to assembly to binary during the FIRST stage of the project (ISA design) rather than later on. It is also immensely helpful to keep updated diagrams of the datapath and control throughout the project in order to keep track of changes. My last piece of advice would be to start the VHDL design and simulation of the CPU as early as possible in the project, and to not spend too much time changing the design once it works.
