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For this class I made a 16-bit 5-stage pipeline CPU using Verilog HDL. I implemented the CPU with branch/data hazard detection and prevention by pipeline forwarding and stalling. The control unit uses microcode structure to decode the instructions, so it is easy to enhance the design or put new instructions into it. I also wrote a small assembler using Perl to assemble lots of test programs into the machine code very quickly.

The course and class materials are very helpful for me to understand what the CPU shall do and how it will get the jobs done. I learned the design of pipeline and microcode from the class and applied them to my design. 
If I would start over again to design the CPU, I would still use the pipeline architecture because it has been proved to be the most efficient one, but I would put other new ideas into it. The first one is the loadable microcode, which means I could change my instruction set without powering it off. The second one is the instruction/data cache with which I could use the large amount of external DRAM at slight performance penalties instead of burning the program into the FPGA. The third one is to implement some kinds of enhancements such as branch prediction and out-of-order execution to improve the performance. Furthermore I would choose to use the existing instruction set rather than my own one because I could then use the existing assembler and compiler to build large programs for verification and demonstration.
The pipeline architecture is not as hard to design as it appears to be. The only part of the datapath that requires much of the effort to design and verify is control unit. A well-organized ISA is also very important for a small and fast design. This is the advice I will give to others and future students.
