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*** Show all your work. No credit will be given if work is not shown! ***

Problem # 1: Suppose that a program that is being run on a load/store processor consists of the following instruction mix:

	Operation
	Frequency
	Clock cycle count per instruction

	ALU operations
	37%
	2

	Loads
	19%
	2

	Stores
	11%
	1

	Branches
	33%
	3


With the current processor, 30% of all ALU operations require writing results back to memory. A designer decides to investigate a modified architecture for the processor by adding new ALU operations such that all results from ALU operations are written back directly to memory. The new ALU operations have a clock cycle of 4, and increase the clock cycle count of branches by 1. The modified processor’s clock cycle is 15% faster than the original processor’s clock cycle. Is the modified processor an improvement over the original processor?

Problem # 2: A 64-bit processor with a 32-bit wide data bus is connected to 4 memory modules. Each module is 16 KB. Answer the following questions assuming (i) low order memory interleaving (all memory modules use the same set of addresses, and contents of each memory module are not necessarily the same as the contents of the other memory modules), (ii) low order memory interleaving (each memory module uses a unique set of addresses), then (iii) high order memory interleaving:

1- What is the minimum size of the address bus?

2- For maximum operand size, and starting at memory location 0, how many bytes the processor should fetch from each module to complete a computation?

3- Show the memory map for storing the integer (0×7C58A4234588BF19) at memory location 0 using big-endian addressing.
