CSC200A-S1/Spring 2012                                                                                             Instructor: Beifang Yi


Assignment 5

(Due date: 3/9/2012, Friday, online at Canvas) 
(Full Score: 120 points)
	Your name:
	Grade:


Important notice on how to submit and grade this assignment:

· The total score for the assignment is 120 points.
· For the code-writing problems, you must provide a complete LMC code in “text”, that is, you code may not in the format of images and each instruction must occupy a single line without any address—I need copy your code for the testing.

· All your answers must be in a single .doc or .docx file!

· Submit this file to Canvas at: https://salemstate.instructure.com/ 

· Login with your SSU Navigator username and password.

The following questions are taken from the textbook Chapter 6 (p. 189-192). 

	21.
	What does it mean when we say that a computer is a programmable device?



	22.
	List five operations that any machine language must include.



	23. 
	How many low-level tasks can each machine language instruction perform?




	29.
	Distinguish between the IR (instruction register) and the PC (program counter).




	44.
	Write a pseudocode algorithm that reads in three values and writes out the result of subtracting the second value from the sum of the first and the third values.



	55.
	Write a pseudocode algorithm to get three integers from the user and print them in numeric order.







The following questions concern with LMC (check the slides from course website):

1.  The steps that the LMC performs are closely related to the way in which the CPU actually executes instructions. List the steps that the LMC follows to execute a branch (branch-always) instruction.
2.  List the steps that the LMC follows to execute a subtract instruction.
3. Using the LMC simulator (accesses via the course website), compile and test the following LMC program.
000:
INP

STA  N1

INP

ADD N1

OUT

HLT
N1 
DAT 0
1) Describe in English the function of the above code segment (what does it do)?

2) After successfully testing the code, record the inputs you provided for the testing, and write down the values of the Program Counter and Accumulator.

4. Using the LMC simulator (accesses via the course website), compile and test the following LMC program.

000:
INP


STA  N1


INP


STA  N2


SUB N1


BRP LOOP


LDA  N1


OUT


HLT

LOOP  LDA N2


OUT


HLT

N1  
DAT  0

N2  
DAT  0

1) Describe in English the function of the above code segment (what does it do)?

2) Record the values of the Program Counter and Accumulator for each of the following 2 sets of inputs:

a. 3,  9.

b. 9, 3.

5. The following LMC program (in a different version from the LMC simulator, the program is stored on LMC memory with the starting address of 00)  is supposed to add two inputs numbers, subtract a third input number from the sum, and output the result, i.e.,

Output = n1 + n2 – n3

IN

STO 99

IN

ADD 99

STO 99

IN

SUB 99

OUT

COB
· Test this program on LMC simulator (you may have to do necessary changes on some instruction code).

· What is wrong with this program?

· Modify the program so that it produces the correct result.

· Show the result to the instructor.

**************************************************************

Bonus Questions: The following are bonus questions, each with 40 extra/bonus credit points!

Submission: (1) Your printed source code here; AND (2) email your source code to the instructor and (3) demo your code in the class!

*****************************************************************

1. Write a LMC program that adds a column of input values and produces the sum as output.  The first input value will contain the number of values that follow as input to be added.
2. Write a LMC program that accepts 3 values as input and outputs them in order of size, largest to smallest. 
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