LAB 1-2

EXAMINING THE FLAG BITS

OBJECTIVES

To use DEBUG to examine and alter the contents of the flag register

To examine how Assembly language instructions affect and are affected by the flag register

REFERENCES

Mazidi, Volumes I & II: Appendix A, Sections A.1 through A.4, A.6

             Chapter 1, Sections 1.3 through 1.5

MATERIALS

80x86 IBM (or compatible) computer

DEBUG program     

ACTIVITY 1

Use DEBUG to add following hex numbers: 1222H, 1333H, 1191H, 32F1H. Reminder: DEBUG assumes that the numbers are in hex (no H is needed).

  MOV AX,0

  ADD AX,1222

  .... ...

Trace the program and analyze the ZF, AC, SF, PF, and CF flag bits. See Worksheet question 1.

ACTIVITY 2

Rewrite Activity 1 using a loop.  See Worksheet question 2.

ACTIVITY 3

Using the A (assemble) command, write a program that adds the digits of your ID  number, then trace and analyze the flag bits SF, PF, CF, AC, and ZF. In this program do not use a loop. 

ACTIVITY 4

Repeat Activity 3, using a loop.  See Worksheet question 3.

WORKSHEET QUESTIONS

1. What was the final value in AX after running Activity 1? List the status of flag bits ZF, AF, SF, PF, and CF, then briefly state what each condition code indicates.  Show the logical address and physical address of each instruction.

2. Observe the changes in the flag bits as the last iteration of your loop in Activity 2 is completed. Which flag(s) determine whether the loop continues or finishes for the conditional jump you used in the program?  Which flag value(s) will cause the jump to occur? Which flag value(s) will cause the jump not to occur?

3. What is the sum of the digits of your ID number? What was the status of flag bits ZF, AF, SF, PF, and CF when the final digit was added in Activity 4?  Describe what those states of the flag bits mean.

4. Fill in the following table by listing the condition codes used in the DEBUG register dump for the indicated flag when the flag = 0 in the first column and the condition codes when the flag = 1 in the second column.

Flag, 


Reset(= 0) Value, 

Set (= 1) Value
SF( sign flag) 

ZF( zero flag) 

OF(overflow flag) 

PF( parity flag) 

CF( carry flag) 

DF( direction flag) 

IF(interrupt flag) 

AF(auxiliary carry flag) 

5. Enter DEBUG, then display the registers with the R command.  Demonstrate that you can change the status of the flag bits by changing the values of 3 of the flag bits, then redisplay the flag register. Attach a trace.
