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What did you learn from this project?

We learned how to create an entire hardware/software system from the ground up. From designing our own Instruction Set Architecture to designing a datapath and writing code to make everything work together to produce a final working microprocessor we were able to learn the concrete steps you need to take when designing a computer component system. We were able to learn how to carefully debug our issues and track everything back to the core of the issue in our datapath. Through this project we became familiar with using Quartus II with ModelSim to initially simulate, test, run and debug our CPU. In the final step of the project we learned how to simulate our processor on the Altera FPGA board provided in the lab and how to use the In-System memory tools to run our test program straight from the Quartus software.
What would you do differently next time?

Next time we would start working on the individual parts of the project much earlier and ask the TA for help ahead of time. We would also make more frequent backups of our code since we had a problem with ModelSim and corruption of files at one point, once we had our code for the datapath completed, and lost most of the port mappings we had already implemented. In addition to this we would have done an extensive VHDL review before writing the VHDL code for our project and we would have distributed the work more evenly among our group members so that we would be able to finish parts of the project quicker.
What is your advice to someone who is going to work on a similar project?
We would advise other students to start the project much earlier and ask the TA to answer any questions they may have because it saves a lot of time and guess work on the student’s part. We would also ask the professor to explain anything we did not understand ahead of time because understanding how the datapath works makes it a lot easier to implement in VHDL. Also, we would like to suggest that some of the tutorials and the Project Assignment documentation be updated because we had initial issues with getting ModelSim to work through Quartus II and were not able to simulate our CPU with the memory for a while, until the TA showed us what to do specifically in the software.
