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	Assignment No. 02
Semester: Spring 2011
CS401: Computer Architecture and Assembly Language Programming

	Total Marks: 20

Due Date: 02/05/2011

	Instructions

Please read the following instructions carefully before submitting assignment:

It should be clear that your assignment will not get any credit if:

· The assignment is submitted after due date.

· The submitted assignment does not open or file is corrupt.

· Solution is copied from any other source. 

Note: You have to upload only .doc file. Assignment in any other format (extension) will not be accepted.
In this assignment you are required to use your own Roll no. as per given instructions. This is to ensure that every student will have different results. Roll no. given is just for explanation of the scheme. Make sure you use your own Roll no. otherwise your marks will be deducted.
Objective

The objective of this assignment is to enhance your knowledge about;
· Basic concepts of Computer Architecture and Assembly language

· Executing Assembly language program in debugger
· Analyzing Assembly language code and its output  


	Assignment
	

	Question No. 1:                                         10 Marks
Write an Assembly language program as per following instructions and tell what will be the value of CX and BL registers at the End of your program? 
Let say your Roll number is MC789207290. So you need to initialize CX with 0, and BX with the least two significant digits of your roll no. i.e. (90 in this case). After this you need to execute the following loop instructions.
Label1:       inc  bl    

         inc  cx


              cmp  bl, 0
              jnz  Label1 

Report your values in the BL and CX registers after the execution of the above loop with brief explanation. 
Answer: 
At first glance it might seem that “cmp bl, 0” will never become true and the loop will iterate forever. But as in every iteration BL is incremented by 1 and sooner or later it will be assigned a value FF, no mater from what values it was initialized (that will be the second last iteration). So when BL is assigned FF and in next iteration, the increment will set BL to 0 (as BL can not have value greater than FF) and an overflow will occur. This will make the condition “cmp bl, 0” become true and we will exit from the loop. So after the loop the BL will have 0 and CX (initialed with 0) will show the count representing the number of times the loop was iterated.
As every student was asked to use his own roll no, therefore we will have different value of CX but BL will be 0 for all. After loop termination the CX value can be seen by writing a simple program as below:

Note: I use the same roll no as given before in assignment statement i.e. MC789207290 and I prefer to use hexadecimal representation. 
[org 0x0100]

             mov  bx, 0x90

             mov  cx, 0 

Label1:      inc bl 


        inc cx


             cmp bl, 0  

             jnz  Label1

             mov  ax, 0x4c00         ; terminate program

             int  0x21 

After assembling, I opened its .com file in AFD debugger. I found that the loop was iterated 112 times and after loop termination my BL was set to 0 and CX to 70 (112 in decimal).
Note: value of CX can also be calculated as below:

CX = 0xFF - 0xXX + 1
Where 
· 0xFF is max value that can be assigned to BL, 

· 0xXX is hexadecimal representation of your roll no least two significant digits. We subtract it because that’s the point from where we start counting,
· +1 is done in order to count the last increment in CX for which the condition because true.
In case you have used decimal representation then results will different and can be calculated as below:

CX = 256 - XX

This will show number of iterations and its hexadecimal equivalent can be observed in debugger.  

Question No. 2:                                         10 Marks
Write an Assembly language program as per following instructions and tell what will be the value of BX and CX registers at the End of your program? 

Again, Let say your Roll number is MC789207290. So you need to initialize BX with 90 (least two significant digits of your roll no.), and CX with 72 (the next two least significant digits of your roll no.). After this you need to execute the following three XOR instructions.

         xor cx, bx

              xor bx, cx

              xor cx, bx

 

Report your values in the BX and CX registers after the execution of the above three XOR instructions with brief explanation. 

Answer: 

Recall, in video lecture talk about XOR operation, you were told about an amazing characteristic of XOR operation. These three XOR instructions do nothing other than to exchange the value of CX and BX registers. The same can observed by writing a simple program in assembly as below:

Note: Again, I use the same roll no as given before in assignment statement i.e. MC789207290 and I prefer to use hexadecimal representation. 

[org 0x0100]

mov bx, 0x90   

mov cx, 0x72
xor cx, bx

xor bx, cx

xor cx, bx

mov  ax, 0x4c00         ; terminate program

int  0x21

After assembling, I opened its .com file in AFD debugger. I found that after these instruction executions, BX was set to 0x72 and CX to 0x90.

As every student was asked to use his own roll no, therefore after these instructions execution, the respective values of BX and CX registers will be exchanged.
Note: These three XOR instructions can swap the content of two register without using a third (temporary) register.


	


