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CPU Design Project – Part 5 – Conclusion

Qing Dai

(a) What did you learn from this project?

Through this project, I learned how to implement the basic idea of CPU into reality. For my pipelined implementation, the most difficult part is the design of datapath. I modified it several times to make sure every instruction can work correctly. The basic idea is that data should be hold at the boundaries of each stage except PC+1, which I did not well understand at the beginning. I also gained experience in using VHDL to describe components along with simulation and debugging in ModelSim. The final implementation on FPGA is another interesting thing which I never tried before.

(b) What would you do differently next time?

The pipelined implementation is much easier in designing the control unit, while much more complicated in designing the datapath. So next time I would try the multicycle implementation to see how that works. Also I would further improve my pipelined design if possible. My current design still uses software ways to handle pipeline hazards, such as inserting stalls (nop’s) or reordering the code. So next time I would consider some hardware means to detect and solve pipeline hazards. Furthermore, the layout of my current design is not advisable enough. Some components should be well organized to make the pipeline more efficient. For example, the branch and jump instructions could be done in earlier stage by changing the current datapath to some extent.

 (c) What is your advice to someone who is going to work on a similar project?
In my opinion, it is very important to accomplish everything step by step. For my own experience, I did not use time wisely, thus got too many things to handle at the end, which bothers not only me, but also the instructor and the TA. One suggestion is that do not consider too much to make everything looks perfect for the current step. Because you would most probably modify it more or less in the next step. On the other hand, it is also not advisable to finish things in a hurry without any further considering. Be careful to make sure every component can work correctly and check all the connections, a small error would cost more time in the following steps. Also name signals regularly, or it would be very difficult to check in future debugging. Finally, ask your instructor and TA if you feel confused, they could always provide useful suggestions.
