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At the onset of the semester, the task of designing and implementing a MIPS processor design seemed moderately simple. Although I knew the task would be complex, by using VHDL to implement the design in hardware, I thought that it would be moderately simple. I knew little about the internal structure of a processor, but I had a basic understanding of the way a worked. My ideas of how a processor worked were greatly changed through the course of this project.

My understanding of the ALU and registers remained largely unchanged, but my understanding of how those components worked together in the datapath was expanded. While each component is relatively simple in design or premise, the processors datapath is very complex and mostly dictates how a processor will work. For example the datapath alone will determine if the processor will be a single-cycle design, a multi-cycle design, or a pipelined design. It is the datapath that pulls all of the individual components together to make a processor function.


Through this project I have also developed a greater appreciation for processor assembly programming languages. Prior to this class I saw them as a simple but hard language that seemed almost useless in today’s world of C/C++ and Java programming languages. Now that I know how an assembly instruction is broken down into binary codes and how those codes are used by the datapath to accomplish a task, I am in awe of the design of early microprocessors and even more so when I look at current microprocessor designs such as the Cell Processor.


The project has also shown me how the process of program compilation works. During the project, my partner and I had to compile a program from C language into the assembly code of our processor. This assembly language further had to be translated into the binary code of the instructions for our processor. I understand more clearly how a program written for an x86 processor would not necessarily run on a Power PC processor. In addition, I can understand how two different compilers can take the same C or C++ language code and produce two compiled programs that accomplished the same task but worked in different ways.


The greatest appreciation I developed in this project concerned the importance of timing. While I had dealt with memory timings on a system level, I had never really understood how crucial and important timing can be in a processor. Originally I had thought that the components of a datapath could just be allowed to work as fast as possible, but through debugging our processor design, I understand that the timing of components is very crucial to the operation of a microprocessor.


For future students of this course I would give the following advice: start as soon as possible. While this isn’t always possible given that other class projects may prevent you from starting as soon as possible, the more time you have, the better off you will be and the better your design will be. In addition, had I not worked with a partner, I would never have gotten as far as I did. Working with a partner in this course is vitally important as you can work together to split the workload and work more efficiently. We also could have used more time working with the Altera board itself. It might help future classes if they were encouraged to synthesize components on the board earlier in the semester so that we knew more about how they would behave when synthesized. This would have reduced the number of errors and the complexity of the debug process once we had reached the point where we could synthesize the overall design.

If I were to redo this design, I would change a few things had I known had certain pieces of information earlier in the semester. For example, the datapath portion of the project required us to design a datapath and determine if it was a single or multi-cycle design. The day that the design was due was the day that we started discussing the multi-cycle design. For me to make an informed decision on which would be better to design, I would have needed to know which design I was implementing. Also, my partner originally incorporated a shift unit in our processor. We had to remove this at the end of the project because the given test program required instructions that we didn’t design for in our processor. These were namely effective address instructions for working with arrays. Had we known earlier in the year what kind of program we would be running, we could have avoided making this kind of change in our datapath at the last minute. To alleviate this I would recommend giving a clearer list of the kind of instructions that need to be implemented in the processor designs at the onset of the semester 


Overall I thoroughly enjoyed this project, and I have walked away with a greater understanding of processors and computer systems.
