
1)  How is a computer system protected from a user program that goes into an infinite loop?

2)  Assume special I/O instructions are used to fill I/O-controller registers.  Why can’t a user program use these

instructions to communicate with the I/O device directly and “by-pass” the operating system’s protection

checking?

3)  Assume that memory-mapped I/O is used.  Since Load and Store instructions are used to communicate with

the I/O-controller registers, why can’t a user program communicate with the I/O device directly and “by-pass”

the operating system’s protection checking?

4)  Suppose we had a block transfer from an I/O device to memory.  The block consists of 4096 words and one

word can be transferred at a time.   For each of the following, indicate the number of interrupts needed to

transfer a block:

a)  programmed-I/O

b)  interrupt-driven I/O

c)  DMA (direct-memory access)

5)  What is the main differences between programmed I/O and interrupt-driven I/O?

6)  What is the main differences between interrupt-driven I/O and DMA?

7)  Suppose we have a 4 GB (232 bytes) memory that is byte addressable, and a 2 MB (221 bytes) cache with   

     256 (28) bytes per block.

a)  How many total lines are in the cache?

b)  If the cache is direct-mapped, how many cache lines could a specific memory block be mapped to?

c)  If the cache is direct-mapped, what would be the format (tag bits, cache line bits, block offset bits) of the    

     address?  (Clearly indicate the number of bits in each)

d)  If the cache is fully-associative, how many cache lines could a specific memory block be mapped to?

e)  If the cache is fully-associative, what would be the format of the address?

f)  If the cache is 8-way set associative, how many cache lines could a specific memory block be mapped to?

g)  If the cache is 8-way set associative, how many sets would there be?

h)  If the cache is 8-way set associative, what would be the format of the address?
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