EE334
Homework
Due: Friday, April 30



This homework will not be collected.

Problem 1

A program is run on a load and store processor that has a clock cycle time of 0.5nsec. The instruction mix is given below. 

	
	Instruction type
	Executed instructions
	Clocks per instruction
	

	
	ALU
	8.5X109
	1
	

	
	Load
	7.1X109
	1
	

	
	Store
	3.4X109
	1
	

	
	Branch
	3.5X109
	2
	


Please determine:

a) CPI

b) Total time to execute the program

Problem 2.  Control and Data Hazards

There is benchmark that has the following characteristics.

25% 
ALU instructions

22% 
loads

13% 
stores

21% 
Floating point instructions

19% 
branch instructions (58% of these branches are taken)

This processor’s CPIint and CPIFP are 1 and 3.5, respectively (when there are no hazards). Please answer the following questions

a) Considering control and data hazards, please compute the overall CPI. Assume that all branch instructions cause hazards (the penalty is 1 clock cycle; i.e. a NOP instruction is inserted after every branch).

b) If instructions can be moved without causing any side effects on the program. Remember, the instruction after the branch is always executed in this machine. The NOPs are replaced as follows: 11% with an instruction from before the branch and 9% with an instruction from the target (if the branch is taken this instruction has to be executed). Please compute the new CPI.

Problem 3. Cache Memory

In a split L1 cache organization, the I-cache size is 32KB and the D-Cache is 64KB. The miss rates are given in the table below. A program executes 64X109 instructions, 33.6% of the executed instructions are data references (i.e. loads or stores). Please assume that miss penalties require 32 cycles to get data from the next memory level.

Please determine the number of clock cycles that are required to execute this program. Please assume that CPI is 1.15 when there are no cache/memory problems.

	
	Cache size (KB)
	I-cache
	D-Cache
	

	
	8
	0.82%
	12.22%
	

	
	16
	0.38%
	11.36%
	

	
	32
	0.14%
	10.67%
	

	
	64
	0.06%
	10.18%
	

	
	128
	0.03%
	9.81%
	


