COE 205 Computer Organization &

Assembly Language
Assignment 3 Solution

Basic Instructions and Addressing Modes
Q1.
(7 pts) Consider a program that has the following data segment:

I
EQU
7Fh

J
BYTE
'1234'
K
EQU
250

L
WORD
1234h, 8765h
M
DWORD
1, 2, 3, 4
Indicate whether the following instructions are valid or not. If valid, give the result of the operation in hexadecimal. If invalid, give the reason.
Solution:

a. MOV   AL,  I+1

(1 pt)   Valid, AL = 80h

b. MOV   AL,  J+2
(1 pt)   Valid, AL = '3' = 33h

c. MOVSX EAX, L[1]
(1 pt)   Valid, EAX = 00006512h

d. MOV   EBX, M[2]
(1 pt)   Valid, EBX = 00020000h

e. INC [ESI] ; ESI = OFFSET J
(0.5 pt) Invalid, operand size is ambiguous

f. MOV   I, L

(0.5 pt) Invalid, destination cannot be a constant

g. MOV   EAX, DWORD PTR J

(1 pt)   Valid, EAX = 34333231h
h. MOV   L,   WORD  PTR M

(0.5 pt) Invalid, Memory-to-Memory

i. MOV   ESI, L
(0.5 pt) Invalid, operands must be the same size
Q2.
(6 pts) Suppose that you have the following initial register content:

AX=F2E9H
BX=0002H
CX=08A0H
DX=F1E0H

a)
Show the contents of AX and the flags (CF, OF, SF, ZF, AF, and PF) after executing:
ADD AX, BX


Content of AX = F2EBh, CF=0 (NO CARRY), OF=0 (NO OVERFLOW), SF=1 (NEGATIVE), ZF=0 (NOT ZERO), AF=0 (NO AUXILIARY CARRY), PF=1 (EVEN PARITY IN LEAST SIGNIFICANT BYTE AL) 
b)
Show the contents of CX and the flags (CF, OF, SF, ZF, AF, and PF) after executing:
SUB CX, DX
Content of CX = 16C0h, CF=1 (BORROW), OF=0    (NO OVERFLOW), SF=0 (POSITIVE), ZF=0 (NOT ZERO), AF=0 (NO AUXILIARY BORROW), PF=1 (EVEN PARITY  IN LEAST SIGNIFICANT BYTE CL) 
c)
Show the contents of BX and the flags (CF, OF, SF, ZF, AF, and PF) after executing:
NEG BX

Content of BX = FFFEh, CF=1 (BORROW), OF=0 (NO OVERFLOW), SF=1 (NEGATIVE), ZF=0 (NOT ZERO), AF=1 (AUXILIARY BORROW), PF=0 (ODD PARITY IN LEAST SIGNIFICANT BYTE BL) 
Q3.
(7 pts) Write an assembly language program to copy the characters of a string in reverse order. Initialize a source string to: "This is the source string", and write a loop to copy its characters to a target string in reverse order.

TITLE Reversing a String            (File: ReverseStr.asm)

.686

.MODEL flat, stdcall

.STACK

INCLUDE Irvine32.inc
.data

  source  BYTE  "This is the source string", 0
  target  BYTE  SIZEOF source DUP(0)

.code

main PROC

  mov  esi, 0
; used to index source
  mov  ecx, SIZEOF source – 1
; loop counter (don’t count 0)
  mov  edi, SIZEOF source – 2
; used to index target
L1:

  mov  al, source[esi]
; get a character from source

  mov  target[edi], al
; store it in the target


  inc  esi
; increment source index
  dec  edi
; decrement destination index
  loop L1
; repeat for entire string


exit

main ENDP

END main
 1 1


  08A0


- F1E0


  16C0











