CS 286 – 001
Computer Organization & Architecture
Final Exam
Spring, 2020
8:00-10:40 A.M., May 5, 2020
This exam is a closed textbook and closed note exam.  There are 4 big questions in this exam.  You have 100 minutes to finish the questions.
Please type your solutions in the provided space, then, e-mail your work back to hfujino@siue.edu by 10:40 AM on May 5, 2020.

For any emergency during the final exam:

(a) Call (618) 650-3727 (at Dr. Fujinoki’s office at SIUE)

(b) Send e-mail to hfujino@siue.edu
All the questions in this exam are mandatory (no optional question).
Student ID (the last three digits): ___________________
QUESTION #1 (40 minutes) – 40 points (4 points for each)
(1) If a sufficient condition is not satisfied, what conclusion can we draw?
(2) What are the two primary advantages in learning “computer organization and architecture” by CS majors?
(3) What is the difference between “li $a0, 1024” and “la $a0, 1024” instructions?  Assume that this computer system is a 32-bit system (i.e., all the registers are 32-bit registers and its ALU can deal with up to 32-bit inputs and outputs).
(4) What are the five different types of the numbers IEEE-754 floating-point numbers that can not be accurately represented by a processor (name the five types)?
(5) How is “segmentation fault” caused?
(6) What are the three major advantages in “virtual memory”?

(7) What is “context-switching”? How is one performed?  Make sure to answer the two questions.
(8) (a) What is the difference between the 189-th and the 190-th largest positive numbers (we called the difference “interval”) in IEEE-754 floating point number system (i.e., “single precision IEEE-754 floating point numbers)?
(b) Explain your solution (explain how you obtained the solution).
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(9) Why do most of the computer systems today use “memory hierarchy”?
(10) There is no real computer system that belongs to MISD model.  Why not?
QUESTION #2 (15 minutes) – 20 points
Suppose the branch frequencies (as percentage to all the instructions) are as follows:

Conditional branches:

15%

Jumps and calls:


3%

Conditional branches:

40% are taken

We are examining a ten-phase pipeline processor, in which different instructions require different number of processor cycles to complete.  Assume that each conditional branch requires nine cycles to complete (the decision of a conditional instruction is made available at the end of the ninth cycle).  Similarly, each unconditional branch requires seven cycles to complete.  All other instructions require exactly ten cycles to complete.

Questions: Assuming that only the first pipe stage can always be performed, independent of whether the branches goes and ignoring other pipeline stalls, how much faster would the processor be without any branch hazards? Also assume that the processor executes a huge number of instructions so that we can safely assume it is infinity (().  
Show all your work.

QUESTION #3 (15 minutes) – 20 points
Suppose that you wrote the following statements in C/C++;


Assuming that the processor that runs this program is a 16-bit architecture processor (i.e., the registers in the processor are all 16 bits), what number will you see?  Show all your work to find the number (i.e., please explain how you got the number).  Note that “%d” in the printf statement means “print it as a decimal number”.
Show all your work
QUESTION #4 (15 minutes) – 20 points
(a) Which of the following Venn diagrams ((a) through (e)) best represents the functional relationship between SIMD and MIMD (select the best)?

(b) Justify your choice.
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Note: 5 points for selecting the correct option and 15 points for correctly (and accurately) justify your selection. It is your responsibility to justify your selection so that Dr. Fujinoki understands how you selected that option.
______________________________________________________________________________________________
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int  my_int_01;


unsigned int my_int_02;





void main (void)


{





my_int_02 = 64321;





my_int_01 = my_int_02;





printf(“my integer: %d\n”, my_int_01);


}
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