
ENEE 446: Digital Computer Design
Fall 2018 Handout #25

Problem Set # 4 Due: Dec 5

Multicore and Virtual Memory

Problem 1

H&P 5.1

Problem 2

H&P 5.6

Problem 3

H&P B.12

Problem 4

Some memory systems handle TLB misses in software (as an exception), while others use
hardware for TLB misses.

a. What are the trade-offs between these two methods for handling TLB misses?

b. Will TLB miss handling in software always be slower than TLB miss handling in hardware?
Explain.

c. Use the data from the table on the next page to calculate the penalty to CPI for TLB
misses on the following two workloads assuming hardware TLB handlers require 10 cycles per miss
and software TLB handlers take 30 cycles per miss. Workload #1: (50% gcc, 25% perl, 25% ijpeg),
Workload #2: (30% swim, 30% wave5, 20% hydro2d, 10% gcc).

d. Why are TLB miss rates for floating-point programs generally higher than those for integer
programs?
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