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Project Part 5 Report


What I Learned


The main thing I learned while working on this project was how to use ModelSim.  ModelSim is a very useful program.  While I still like debugging simple designs using the waveform editor in Quartus, ModelSim is more useful for complex designs because it allows you to look at all of the signals in a design.  This feature saves a lot of time debugging as you do not have to rewrite your code to determine what it is doing.  To use ModelSim, I had to learn how to write a testbench.  Testbenches are useful because they allow you to verify the output of a design.  

I also got better at VHDL while working on this project.  While learning how to use ModelSim, I learned how to write loops and use variables in VHDL.  Most importantly, I learned not to put combinational logic in a process statement.  Combinational logic in process statements frequently results in unintentional latches that are difficult to find.  

What I Would Do Differently


If I were to do this project again, I would start on the later parts earlier, so that I have more time to finish.  I would also use a pipelined datapath instead of single cycle.  Implementing the pipeline registers and forwarding unit probably would have only required another day of work.  If the pipeline worked, I would create a second ALU and try to execute two instructions in one clock cycle.  
Advice to Future Students


My advice to someone working on a similar project is to use a block diagram for the top level design.  It is much easier to troubleshoot when you can see at a glance what every signal is doing.  While ModelSim cannot use a block diagram, Quartus can generate VHDL that can be used with ModelSim.  I would also tell future students that getting multiply and divide to work is not very hard.  VHDL supports the * operator with the correct library and division can be implemented with the lpm_divide megafunction.  
Most importantly, start early!
