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Maximum 2 students per project team

Objective:

This project deals with generating test cases for hardware testing of a single-issue pipelined microprocessor. You need to develop an instruction sequence generator at assembly level for a subset (say 20 instruction types) of one of the ISAs supported in Simplescalar, e.g., ARM, or PISA (MIPS-like). 

A. Get familiar with the task:
1) Be able to write assembly sequences, compile and simulate them 
2) Write 5 assembly sequences containing data hazards, compile and run them on the Simplescalar simulator 

a. One of the sequences must implement arithmetic mean calculation of a set of numbers

B. It should have the following capabilities:
3) Ability to specify ISA encoding in a machine description file (e.g., in an include file) of your tool. The tool should be easily extendible and the ISA should be replaceable. 
4) Ability to randomly generate fixed sequences of assembly instructions of desired length.
5) Ability to make sure that a sequence does not contain branching out of range. You can avoid generating load-store instructions but think about how you would incorporate them.
6) Ability to detect illegal instructions, e.g., with reserved opcodes or those that you don’t support. This is only necessary if you generate machine codes directly as opposed to assembly instructions.
7) Ability to generate and test for hazards, e.g., RAW, WAW, and WAR
8) Assume in your comparison a pipeline design that differs from what you use in Simplescalar. Show a sequence you generated that can detect the difference.

Tools needed:

Download and install the Simplescalar simulator. Download gcc for your ISA. (You need to generate a text file with assembly instructions that you can compile into a proper binary format.)
Grading:

You need to provide a report on how you addressed each point above, provide the source code to your tool, and show the simulations on a laptop or computer. Project report should be less than 3 pages. In addition, provide a hardcopy of your source code. 
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