Computer Architecture I

Lab 2: Register File Design

Introduction. A Register File is a core element in both CISC and RISC architectures. Analysis of software to determine the histogram of instruction types shows that move operations are the dominant type. A collection of registers (the register file) is the architectural element that provides the local storage resource needed for efficient moves. In addition, a number of other specialized registers (e.g., program counter) are needed for basic machine operation for fetch and execute. 

Objective. Continue the development of the model CPU core by developing a register file and other core registers.

2.A. Analyze several available architectures (EPs to desktop (Ps) to determine the size of their respective register files (also termed their register sets). Identify other core registers. Discuss the differences. 

2.B. Design and implement a register file and other core registers that represents a compromise between the simplicity of the model Mano/Kime architecture and the reality of existing machine architectures. Include simulation results that demonstrate the correction functioning of the RF and core registers.

2.C. Conduct a performance analysis on your FU design. Specifically, determine the efficiency of your design by finding the number of FPGA CLBs that are used. Note: We can then compare the different approaches of the class teams to determine the most efficient design (assuming identical—and correct—functionality).

Work products. Turn in a compact design document that includes a narrative of the problem, discussion of your analysis, and summarizes your RF and core register design approach. Include supporting design documentation such as schematics and/or VHDL listings, and simulation results. Interpret the simulation results—for example, one useful method would be to add comments to the simulation files. Finally, include a performance analysis addendum to your first lab that discusses the performance issues. 

Include a validation block on the work that signifies that it has been evaluated and found to be correct.

Teamwork. Continue working with your design team.

Due date. Two weeks. Note: You should have it largely done w/in 1 week so that the next lab period can be used to begin working on Lab #3.

