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* Answer each question in 10 lines or you will be given penalty points.
1. Three enhancements with the following speedups are proposed for a new architecture.

Speedup1=30 speedup2=20 speedup3 = 10.

Only one enhancement is usable at a time. Assume the enhancements can be used 25%, 35%, and 15% of the time for enhancements 1, 2, and 3, respectively. For what fraction of the “reduced execution time”, not the “original execution time”, is no enhancement used?

2. Explain a (3,2) two-level predictor using a figure? How can correlations between branch instructions be captured in the predictor?
3. List two important architectural features to support speculative Tomasulo algorithm and explain each of them.
4. Memory hierarchy.
(a) What is no write allocate policy? (7points)

(b) Miss penalties of replacing all cache lines in write back caches are the same (true or false) and why? Assume no write buffer is employed (7points).

(c) What is a write buffer? (8points)
5. Explain migration and replication in multiprocessors. How do they affect shared data in terms of memory access latency and bandwidth? How can you maintain coherence of the shared data?
