	DUE DATE:
	Wed, Nov 12 2008 (At the end of class)



Computer Architecture
Exercise 20
(Mon, November 17, 2008)
	Objective: To obtain a better understanding of stack operations, function/method calls, and parameter passing. Complete the following exercise and turn it in at the end of class on Wed, Nov 19 2008. Good Luck!


1. Stack operations in the Intel architecture are performed by suitably modifying the ESP (Stack Pointer) register and reading/writing data (using Little Endian representation) at the memory location pointed by ESP, in the following manner:
· Push 2 or 4 byte values on the stack by subtracting the given number of bytes from the ESP and then storing the value.
· Conversely, values are popped off the stack into a register by reading the specified number (2 or 4) of bytes at the given memory address pointed by ESP and adding the number of bytes popped off to ESP. 
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	0x20


Given the stack layout in the adjacent figure, indicate the changes to the stack and ESP register due to executing the following set of instructions. Assuming initial value of ESP is 0x100.

	a. pushw $0x1234
	b. popl %eax

	ESP = 
	
	ESP = 
	
	EAX =
	


2. Rewrite the following push and pop instructions using suitable arithmetic and move instructions.

a. pushw %ax
	


b. popl %ebx
	


3. Push & Pop instructions can handle only 2 or 4 bytes.  However, since stack is just a part of memory, it is possible to read or write a byte to it.  Provide assembly instructions (similar to question 2.b) to remove a byte off the stack.

4. Given an integer variable var1 is initialized to value 0x1234 associated with address 0x8088, write the assembly source in the following two cases and indicate the value pushed onto the stack.
	a) Push value of var1 on the stack
Instruction(s)
Value pushed:  ________________
	b) Push reference to var1 on the stack
Value pushed:  ________________


5. Convert the following Java method to a corresponding function in assembly. Note that your assembly program must perform the following tasks:

· Preserve %eb, %ebx, %esi, and %edi registers

· Obtain necessary parameters off the stack

· Perform the required operations

· Return the result in the %eax register.
	static int doSomething(int x, int y, int z) {

    return x * y * z;

}
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