COSC 2410: Lab Problem #3 Name:

Dr. Mirkovic, Spring 2004 Due: 3/25/2004

Part I — Programming

You need to create a program that will take a number from standard in, in the form of a string and
convert that string to its binary representation. The number entered will be in decimal format.

For example, the user enters a number and it is read in as a sequence of characters. If the number
“5” is entered then you will convert the string to the binary number “101”.

After requesting the first number from the user, you will need to convert it and display that number
back to the screen by converting the binary number to a string representation. The string shall
display the binary number in the form of 1’s and 0’s. After displaying the converted number you
will ask the user for another number that will be the exponent used in raising the first number to.
With the first number still in binary formation you will raise it to that exponent and display the result
back to the screen. You will have to take the requested exponent a likewise fashion as the first
number. That is, you will take the number from standard in as a string and convert the string to its
binary representation in order to use it.

You will HAVE to create at least three functions to perform these requirements: converttobin,
converttoascii, and pow. Converttobin will take a string as an input in and return a number that is
the binary conversion of that string as an output. Converttoascii will take a number as an input and
return a string representation of that number as an output. The pow function will take a number and
its exponent as an input and will return a value representing that number raised to that exponent as
an output. These inputs MUST be passed as parameters. The pow function MUST be recursively
implemented (NOTE: this is not the most efficient way).

You are NOT allowed to use “PutDec,” or “GetDec” in any part of this function for the purposes of
obtaining an integer from input. You are also NOT allowed to use any predefined macros or
procedures for displaying information to the screen. You may ONLY USE the interrupts for
displaying to the screen. In other words, you are NOT allowed to use anything but your own
ingenuity.

Your program will repeat a certain number of times as specified by the constant “REPEATTIMES”
that can be found in an include file “constants.inc” You will need to included this file using the
“include” directive in your program. You can expect that the incoming numbers will be non-
negative. That means you will have to do error checking to verify that a correct number has been
given. If an incorrect number has been given, (i.e. “-5”) then you prompt for that information again,
and only that information which is incorrect.

You are also required to prevent overrun out of any register. That is if the result of the power
function is greater than a single 16 bit register can handle, then you return from the pow function
with the last number raised. If you use the 32 bit set, you will have to return the last number raised
before a that register is overrun. In other words, if you use either the 16 bit or 32 bit registers, you
are still required to perform the same tasks.




It is recommended that you use “invoke,” instead of “call,” so as to enforce type checking and
automate parameter passing.

Grade distribution:

Part 1
Converttobin 20%
Converttoascii 20%
Pow 20%
Part 2
Question 1 8%
Question 2 2%
Following Instructions 10%
Comments
Program Description 5%
Code Comments 5%
Misc./Efficiency 10%

Part IT — Questions and Answers

1) On the second iteration of your Pow function, produce a stack dump from Codeview and explain
what is going on in the stack, such that you point out what each value is on the stack at that
moment. Indicate the direction of the stack, the base pointer, the stack pointer, instruction
pointer, parameters, all bytes therein, etc. You can do this by providing a screen shot of the
Codeview memory window or by manually writing the stack dump out.

2) What would normally happen to the stack if the Pow function is iterated an excessive number of
times (i.e. what would happen if you wanted to calculate the number 5°°* with a stack size of
100h without any constraints applied to execution of the pow function such as not limiting the
stack or the resultant number size)?



