CS 061 – Computer Org. & Assembly Lang.                       Spring -  2005

Lab 6

There will be a lab exam at the start of class (30 mins). 

When you have completed the test, have the TA grade you (or submit your work to the turnin folder), and then continue with the lab exercises below.

You must complete at least exercises 1- 3 in lab; you are STRONGLY encouraged to complete any remaining exercises on your own time before next week’s lab – you’ll find them very helpful, especially for doing the assignments.

Collaboration policy:

Collaboration is strongly ENCOURAGED. If you complete an exercise, feel free to help others -- teaching enhances your own learning.

Lab exercises

NOTE: you are required to complete exercises 1 to 3 in class.

Exercise 1

Let’s start with exercise 4 from last week:

Input any positive decimal number less than 32,000 at the keyboard and convert it to its binary value for storage in a register (you can use your code from assignment 4 for this).

Now add 1 to the stored number, and output the result to the console as a decimal number (i.e. the inverse of assignment 4).

Exercise 2

You have already used the technique of "left-shifting" (by adding a number to itself, or multiplying by 2) for parsing input. In this exercise you will use it again, and then develop code for doing the opposite, i.e. right-shifting.

Write a program that takes a 16-bit value and counts the number of ones in it.

Ask the user to input a single character at the keyboard, and have your code count the number of 1's in the ASCII code that was input, and output to the monitor something like:

The character x has 4 ones in its ASCII code.

(use your data-type conversion expertise to convert from the binary result to an ASCII decimal numeric display - this is easy, as an ASCII character can't have more than 8 ones - i.e. you only have to deal with a single decimal digit).

Exercise 3:

Turn your "ones counter" into a subroutine using the "JSR label" instruction. (Your TA will explain the basics of subroutines).

The main routine should ask the user for input, and output the result, so you have to pass the input to the subroutine as an argument, and obtain the result back from the subroutine (i.e. it has to "return" a value). This is all done using registers.

Be careful about using R7 - remember, it is used to store the PC whenever a JSR is executed. (The PC or Program Counter is a register that always stores the address of the next instruction to be executed. When a subroutine is called, PC is saved to R7, and when RET is executed R7 is restored to the PC).

Exercise 4:

Now build a subroutine that can take any 16 bit word stored in memory (just .FILL a number into a labelled location for now) and right shift it by 1 bit (the newly vacated msb should be set to 0 after the shift).

What arithmetical operation is this equivalent to?

We accomplished left-shift by ADDing a number to itself: does the LC-3 have any instruction that could be used in a similar way for right-shifting?

NOTES:

Every submission in this course (including this program, all assignments, lab work, quizzes & exams) must include the following details at the top:

Name in the format Last name, first name

Last 4 digits of your student ID

Your lab login id

Lecture section / Lab section (e.g. section 001/023)

cs or ucr email address

After the first week you will lose points for failing to observe these instructions – in fact, if enough of this information is missing or illegible, we may not be able to assign you a grade, so double check every assignment before you turn it in.

