ICS 232-01 LABWORK#2 (992)

Objectives: 

  An introduction to:

(a) DOS functions 01H , 02H, 08H, 09H, 40H, and 0AH

(b) INT, MOV, INC, DEC, ADD, and SUB instructions. 

(c) Using turbo debugger version 5.0

1.  Write an 8086 COM-format assembly language program which prompts for a lowercase letter x1 in the range    a to  x:

PLEASE, ENTER A LOWERCASE LETTER IN THE RANGE a TO x:

 it then displays an output of the form:

X3   X2   X1

where X2 and X3 are the two uppercase characters which come after uppercase X1 in the alphabet. 

For example, if the input is c then the output is:

E   D   C

Note: each two characters in the output are separated by one two blanks.

Hint:
LowercaseLetter   -  20H   =    UppercaseLetter

2.  Write an 8086 EXE-format assembly language program that prompts for and reads a user’s name USERNAME (of maximum length 30 characters). It then displays a message of the form:

Mr. USERNAME studies 8086 Assembly language programming.

For example, if USERNAME is Said Abdallah then the output is:

Mr. Said Abdallah studies 8086 Assembly language programming.

-------------------------------------------------------------------------------------------------------------------------------------------

EXERCIZE ON USING TURBO DEBBUGER
In this exercise the program add2.asm is provided. To avoid the problem of supplying the full path in the command line, copy this file in the same folder containing TASM, TLINK, and the Turbo debugger files.

1. Assemble add2.asm using the command line:

tasm  /m3/z/zi   add2 , add2 , add2

2. Link add2.obj using the command line:

tlink  /v/k  add2 , add2

3. Invoke Turbo debugger by the command line:

td  add2.exe

4. Execute the program one instruction at a time (i.e., trace the program) by right-clicking on the menu-option “Trace” or by pressing F7
Observe how the arrow indicating the current instruction moves.

5. When you are prompted to enter the first number, type 5.

6. Select the menu-option:   Data
Select:    add watch
Type VAR2 in the dialogue box that appears.

Select:  OK

Observe the variable VAR2 and its current stored value 00H appears in the Watches window.

7. Select the menu-option:   View

Select the option:   CPU

Observe the Segment: offset addresses of instructions and data items, the machine language of the instructions, current register values, current flag values ((c)arry flag, (z)ero flag, (s)ign flag, (o)verflow flag, (p)arity flag, (i)interrupt enable flag, (d)irection flag), and finally observe what is in the stack.

8. While maintaining the CPU window open, trace the program by repeatedly pressing F7, observing how register values change. Trace the program up to when the second prompt appears. 

9. Type: 3 .

10. Close the CPU window.

Notice that the current instruction is:    MOV  BL , AL
; Save number in BL
11. Click on the option “Trace” or press F7 to continue tracing the program up to the next instruction:                            MOV VAR2 , AL.

Press F7 to execute the instruction. Observe how the value of VAR2 changes to 33H in the watches window.
12. Place the cursor anywhere on the line containing the instruction:  INT  21H   following the comment:                      ; Display second number
Press F2

This sets a breakpoint (i.e., a point at which program execution stops). Observe that a red line highlights the breakpoint.

13. Select the option: “Run” or press F9.

       This will result in the execution of all the instructions from the current instruction up to; but not including the nearest break point.

14. Select the option: Window.

Select:  User Screen.

Observe that the current output is:


ENTER A POSITIVE INTEGER <= 9


ENTER A POSITIVE INTEGER <= 4

5 +
15. Press any key to return to the debugger.

16. Execute the current  INT 21H instruction by clicking on “Trace” or by pressing F7

17.  Repeat the steps in (14.). Observe the current output is now:
ENTER A POSITIVE INTEGER <= 9


ENTER A POSITIVE INTEGER <= 4

5   +   3
18.  Press any key to return to the debugger.
19.  Select the option: “Run” or press F9 to execute the program to the end (since there are no further breakpoints).
         A box with the message: Terminated, exit code 0   appears. This indicates normal program termination.

Click on OK in this dialogue.

20.  Repeat the steps in (14.). Observe the current output is now:
ENTER A POSITIVE INTEGER <= 9


ENTER A POSITIVE INTEGER <= 4

5   +   3  =  8
21. Press any key to return to the debugger.

22. Place the cursor on the line containing the breakpoint (i.e., the line highlighted by red). Press F2 to remove the break.

23. Select the option: View

Select: Dump

This will display the contents of the data segment.

Right-click on the dump window and select Display as   to change the way the dump is displayed.

To view the contents of the stack segment, select go to . . . and then type ss:sp in the dialogue box which appears. Select ok.

24. Close the dump window.

25. Select option File , then Quit to return to the DOS prompt

