CSE 548 Assignment 4 Winter 2000

Computer Systems Architecture Assignment 4 Due: Wednesday, March 1

This assignment is meant to develop your skills as a L1 data cache designer. Be aware, of course, that your assessment of L1 data cache performance is biased by the fact that you are basing it on an evaluation of a single program.

For this assignment you should pair up with someone you didn’t work with the last time.

Part I: Cache simulation

First, using your favorite application and favorite binary rewrite tool, evaluate the current design of either the Alpha 21164 or the Pentium Pro L1 data caches. The cache configurations can be found by checking the end of the second (advanced) set of class slides. (If any are missing, check on the web or the machines we have here in the department, and broadcast your results to the rest of the class.) For your “favorite application”, choose one whose data set is large enough to overflow the L1 cache.

Part II: Cache anal ysis

Is the L1 data cache performing well? Say why or why not. If not, determine what is causing poor performance? (In lieu of execution times, think about what metrics you should use to gauge cache performance.)

Part III: Cache optimization

Improve on the cache design without increasing the total size of the cache by using any of the techniques we have discussed in class. Justify your choice of techniques (this is an important aspect of this assignment). Discuss the pros and cons of implementing the technique and its effect on all aspects of performance.

Your report should follow the guidelines for the last report: 2-3 pages (but your figures and tables can be extra), with several sections that are modeled after real research papers. Pay attention to your design hypotheses and data analysis.

Part IV: Exercises fr om the book

5.5 and 5.8

Hand in these on a separate piece of paper, since Luke will be grading them.