LAB 1-12

BCD & ASCII ADDITION AND SUBTRACTION

OBJECTIVES

To code Assembly language instructions to perform addition and subtraction on packed BCD numbers

To code Assembly language instructions to perform addition and subtraction on ASCII data

REFERENCES

Mazidi, Volumes I & II: Chapter 3, Section 3.4

MATERIALS

80x86 IBM (or compatible) computer

MASM (or compatible) assembler

DEBUG program     

ACTIVITY 1

Using DEBUG, write Assembly language instructions to add two unpacked BCD numbers and store the result in BCD. Test the instructions on at least 3 sets of data.

ACTIVITY 2

Using DEBUG, write Assembly language instructions to add two unpacked BCD numbers and store the result in hex. Test on the same data you selected for Activity 1.  See Worksheet question 2.

ACTIVITY 3

Using DEBUG, write Assembly language instructions to subtract two unpacked BCD numbers and store the result in BCD. Test the instructions on at least 3 sets of data.

ACTIVITY 4

Using DEBUG, write Assembly language instructions to subtract two unpacked BCD numbers and store the result in hex. Test on the same data you selected for Activity 2.  See Worksheet question 3.

ACTIVITY 5

Write a subroutine to add two 10‑digit ASCII numbers and store the result in ASCII. See Worksheet question 4.

ACTIVITY 6

Write a subroutine to subtract two 10‑digit ASCII numbers and store the result in ASCII. See Worksheet question 5.

ACTIVITY 7

Write a subroutine to add two 10‑digit BCD numbers and store the result in BCD.  See Worksheet question 6.

ACTIVITY 8

Write a subroutine to subtract two 10‑digit BCD numbers and store the result in BCD. See Worksheet question 7.

WORKSHEET QUESTIONS

1. Demonstrate your understanding of the different formats ASCII, binary and unpacked BCD by filling in the corresponding formats for each of the decimal numbers below in the following table.

Decimal
ASCII(hex)

Binary


Unpacked BCD

0

3

6

9

19

99

2. For the test data you selected for Activities 1 and 2, write the result of the addition in BCD as the program stored it.   Also write it in hex.  Verify that the addition was done correctly.

3. For the test data you selected for Activities 3 and 4, write the result of the subtraction in BCD.   Also write it in hex.  Verify that the subtraction was done correctly.

4. Verify the sum obtained in the addition in Activity 5.  Attach a trace of the execution to show your program obtained the same result.

5. Verify the result obtained in the subtraction in Activity 6.  Attach a trace of the execution to show your program obtained the same result.

6. Verify the sum obtained in the addition in Activity 7.  Attach a trace of the execution to show your program obtained the same result.

7. Verify the result obtained in the subtraction in Activity 8.  Attach a trace of the execution to show your program obtained the same result.

