	DUE DATE:
	Wed, Nov 5 2008 (At the beginning of class)



Computer Architecture

Exercise  #17

Points: 10
(Wed, October 29 2008)

	Objective: To review memory addressing modes in x86 architecture. Turn-in this exercise at the beginning of class on Wed, Nov 5 2008.


One of the key points to note with x86 architecture is that it uses Little Endian scheme for storing word (2-bytes) and int (4-byte) values in memory – that is, the most significant byte (MSB) is stored at a higher address.  Use the following memory layout (addresses range from 100016 to 101316) and contents when answering all of the questions below (Note: All values are in hexadecimal in the memory layout):
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1. What is the value in register bx (in decimal) after the following assembly code is executed: bx = _______ 10
movw 0x1000, %ax  /* ax = 010A */
movw %ax, %bx     /* bx = ax = 0x10A = 266 */
2. What is the value in register cx (in decimal) after the following assembly code is executed:  cx = _______ 10
movw $0x1001, %ax /* ax = 1001 */
movw -1(%ax), %cx /* cx = Memory(0x1001-1) = 0x10A */
3. What is the value in register cx (in hex) after the following assembly code is executed:  cx = _______ 16
movw 0x1008, %ax     /* ax = Mem(0x1008) = 0x1000 */
movw $0, %bx         /* bx = 0 */
movw 0(%ax, %bx, 1), %cx  /* cx = Memory(0x1000) = 266 */
Note that in this question the effective address 0x1000 is determined using the formula:

Effective Address = ax + (bx * 1) + 0 = 1000
4. Suppose the symbol var refers to address 0x100A, illustrate the change in the memory (in the layout table shown in previous page) due to executing the following instructions.  Subsequent questions should use the revised memory layout.
movw 0x1008, %ax /* ax = Mem(0x1008) = 0x1000 */
movw (%ax), %ax  /* ax = 0x10A */
movw %ax, var    /* Mem(0x100A) = ax */
5. Assuming the symbol str refers to address 0x1000 and is interpreted as a string, what is the length of the string str?


string_length(str) = _________

6. Suppose the symbol var refers to address 0x100C, illustrate the change in the memory (in the layout table shown in previous page) due to executing the following instructions:

movl $0, %eax    /* eax = 0 */
movw $var, %ax   /* eax = 0x100C */
addl $2, %eax    /* eax = 0x100E */
xorl %ebx, %ebx  /* ebx = 0 */
movw $0xAABB, 0(%eax,%bx,1) /* Mem(0x100E) = 0xAABB */
7. What is the value in register edx after the following sequence of instructions are executed:  edx = _______ 16
movl $0, %edx     /* edx = 0 */
movw 0x1000, %ax  /* ax = 0x10A */
divb 0x1003       /* dx = ax % 1 = 0 */
8. What is the value in register ax after the following sequence of instructions are executed:  ax = _______ 16
movw 0x1000, %ax /* ax = 0x10A */
mulb 0x1003      /* ax *= 1 = 0x10A */
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