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(a) 
What did you learn from this project?


Our group learned that the individual components of a computer are not very difficult or confusing to understand, regardless of the datapath.  As we continued with the project, we learned that putting the individual components together into a meaningful system was very complicated.  Applying theoretical design to practical application required some creativity and tweaking.  The biggest lesson for our team is that the individual components of the software can be fragile when applied to a hardware system.
(b) 
What would you do differently next time?


If we were to work on this project again, we would have made fewer assumptions in the beginning and discusses our design more with the T.A.  Many things that seemed intuitive ended up not being so.  We would have taken the project more seriously and allocated more time to troubleshooting and problem solving.

(c) 
What is your advice to someone who is going to work on a similar project?


Advice to a student working on a similar project would be to start early.  Make an educated decision about the first two parts of the project so you are not stuck fixing things later.  Avoid the “I’ll just redo it later” attitude.  The way this project is structured, you really need to have a strong base of code and understanding of how to integrate parts in the future. Completing the first parts correctly and in a timely manner will help you avoid frustration in the future.
And more . . .

PROBLEMS ENCOUNTERED
During this project, we were able to design and program several components needed for a single-cycle datapath.  While these components simulated correctly, we encountered problems loading the design onto the Altera DE2 FPGA.  Among the issues encountered were a timing issue between the various clocked components, and a memory issue which prevented the results of datapath execution from being written into data memory.  It is possible the two issues are related.  

WHAT CAN BE DONE DIFFERENTLY
One of the suggested fixes was to set the register file and program counter to active low clocks.  This did not fix the issue.  Another possible fix would be to implement a clock divider circuit which presents a slower clock to the program counter, while using the regular clock on the rest of the components.  We did not implement this because we felt it added more potential points of failure, however, it is possible it may have made enough of a difference to get the circuit working.  We would have also employed more debugging routines (such as tying the clock to a push button to debug timing issues) in order to have a more organized troubleshooting regimen.

