Final Project: Part V
ELEC - 6200

Joel Hewlett


I would recommend this course to any student, graduate or undergraduate, who is interested in learning about and understanding the basic operation of a microprocessor.  The course covers nearly all of the basic concepts including instruction set architectures, datapaths, pipelining, and measures of performance. Anyone willing to put forth the effort required will not be disappointed. That being said, there are some things which the prospective student might benefit from knowing prior to taking the course. 
First, do not take the homework for granted. This is an easy way to give your grade a boost. Start each assignment as soon as possible in order to ensure the highest grade possible. It is not uncommon for the homework to contain questions which may not have been directly addressed during the lecture, and may thus require a little extra consideration. For this reason, it is important not to procrastinate, even if one is comfortable with the material presented in class.
Second, open book and open notes does not mean no studying required. The exams will require a full 55 minutes. There will not be sufficient time to search through the book and class slides for answers. These resources can be very helpful if stuck, but without proper preparation, they will serve as more of a crutch than a resource. It is possible to do quite well on the exams with only a few hours of study time, and it can make the difference of a full letter grade at the end of the semester. Take it from me.
Lastly, treat the final project as the single most important thing you will do during the entire semester. This is because it is. You will learn as much during the final project as you will in all other facets of the course combined, perhaps more, so take it seriously. If you value your Thanksgiving or spring break, you will start the day it is assigned. Some of the most important considerations with regard to the final project are: 1) If you are not already familiar with VHDL, begin learning everything you can as soon as possible. Do not wait until the project is assigned since you will need all the time you can get to work on the project itself. 2) Take careful consideration in the design of each component in your datapath. Pay extra close attention to process timing and sensitivity, especially with regard to control signals. Timing will be the single biggest obstacle you will face during the design process, and if problems are not corrected early on it can be all but impossible to make up for them later.  3) Make sure that you compile your designs in Quartus II and not Modelsim. There are a number of serious timing and sensitivity issues for which Modelsim does not check. It is entirely possible to successfully compile and simulate a faulty design in Modelsim without any warnings or errors whatsoever. Therefore, always compile a design in Quartus II first. 4) Warnings should not be ignored. They are there for a reason, and should be taken seriously. While it is admittedly difficult to alleviate all warnings, in general, a working design should not have mare than about 50. It is important not to wait until the end to start addressing them since, by then, it can become an overwhelming task. 5) Become familiar with the basic operation of the FPGA board as early as possible. I would suggest testing some of the datapath components onboard the FPGA itself. Do not wait until the week of the demo to start trying to use the board. If problems are encountered, it is likely that there will not be enough time for debugging. 
All of these suggestions are made based on personal experience, and many are lessons which were learned the hard way. We spent many hours working on our design, only to find out during the final week that it did not operate properly on the FPGA board. Our fundamental mistakes were not paying close enough attention to timing, and not using Quartus II for compiling during the simulation process. As a result, our design had more than 500 warnings of which we were unaware until it was too late. Thus, though our simulated design worked perfectly, our hardware design was unsuccessful. Although each instruction worked as intended, the design had a timing issue which caused the PC not to update correctly. Had we addressed the warnings earlier, and paid more attention to timing early on, I honestly feel that this issue could have been solved quite easily. Do not make the same mistake. Good luck.
