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LAB 1-1

USING DEBUG COMMANDS

OBJECTIVE

To execute DEBUG commands to assemble, run, and debug Assembly language instructions

REFERENCES

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

              Chapter 1, Sections 1.3 through 1.4

MATERIALS

80x86 IBM (or compatible) computer

DEBUG program (comes with DOS)

ACTIVITY 1

Enter DEBUG, then use the R (register) command to examine the contents of all the registers of the 

CPU. See Worksheet question 1.

ACTIVITY 2

Use the A (assemble) command to move each digit of your ID (or Social Security) number to an 8‑bit register. Use INT 3 as the last instruction in all programs in this lab to stop execution. Note: When using the A command, do not use an offset address less than 100. See Worksheet question 2.

 ACTIVITY 3

Use the U (unassemble) command to look at the code you entered in Activity 2. See Worksheet question 3.

ACTIVITY 4

Use the T (trace) command to trace the program and observe changes in the registers after the execution of each instruction.

ACTIVITY 5

Enter Assembly language instructions (using the A command) to add the 8‑bit registers to the register of your choice (such as AL, AH, BL). Begin the code at the offset address where INT 3 is located, to overwrite the INT 3. Do not forget to use INT 3 as the last instruction.

ACTIVITY 6

Trace the code entered in Activity 5 and analyze how the register changes. See Worksheet question 4.

ACTIVITY 7

Use the U (unassemble) command to unassemble the entire program of Activities 2 and 5, then write down the physical and logical addresses and memory contents of each location (similar to page 29 in the textbook). Reminder: The code segment (CS) register value in your computer will be different from the one in the book.  See Worksheet question 5.

ACTIVITY 8

Part A. Enter the following code at offset 150H.  The code should move the first digit of your ID number into register AL and then add seven more digits, as shown below. 

  MOV AL,4

  ADD AL,6

  ADD AL,2

  ... 

  INT 3

Part B. Trace the program above and analyze the changes in register AL.  See Worksheet question 6.

ACTIVITY 9

Part A. Using the E (enter) command, put each digit of your ID number in a memory location starting at offset address 300 (or an offset address of your choice). Verify that the data was entered correctly by using the D (dump) command. Use the A (assemble) command to write a program that adds the numbers stored in those locations (similar to the program on the bottom of page 29 in the textbook) and stores the result at offset address 320.

Part B. Using the D (dump) command, first examine the contents of offset address 320, then using the E (enter) command, put value 0 at that location. Then using the G (go) command, run the program.  Examine the memory contents before and after the run and analyze the result. Make sure you have INT 3 as the last instruction before running the program.   

Part C. Trace the program and analyze the changes.  

Part D. Using the U (unassemble) and D (dump) commands, look at both the code and data sections of the program (U for code and D for data), then show the logical and physical addresses and their contents for both data and code (see page 29 in the textbook). See Worksheet question 7.

WORKSHEET QUESTIONS.

1. When DEBUG is entered, the general‑purpose registers are set to what value?  When you entered DEBUG for Activity 1, what values did the segment registers have for your PC?

2. Assuming that in Activity 2, all 8‑bit general‑purpose registers were used for 8 digits of your Social Security number, which register did you choose for the 9th digit? Why was that register chosen?  

3. Examine the unassembled code for Activity 3.  Is the machine code the same for each MOV command? In other words, is the machine code to move a value into register AL the same as the machine code to move a value into AH?

4. Attach the trace of your program in Activity 6.

This can be done by using Shift‑PrintScreen after it is on the screen, or by using Ctrl‑PrintScreen before entering the trace command.  Shift‑PrintScreen prints what is on your screen. After Ctrl‑PrintScreen is entered, anything that appears on the screen will be sent to the printer until Ctrl‑PrintScreen is entered again.  On your printout, circle the register used to accumulate the sum as it changes, and place a box around the final sum.

5. Examine the trace of your program in Activity 7. How many bytes are needed for the machine code of a MOV instruction?  For an ADD instruction?

6. Based on your observations of machine code, write down what you think would be the machine code for "MOV AL,23H".

7. Attach the trace of your program in Activity 9.  
