
CS 286 – 001
Computer Organization & Architecture
Midterm Exam
Fall, 2018
9:00-9:50 A.M., October 12, 2018
This exam is a closed textbook and closed note exam.  There are 4 big questions in this exam.  You have 50 minutes to finish the questions.  Please write your answers on separated pieces of paper.  To avoid grading problems, please staple your solutions in the ascending order in the question number.  All the questions in this exam are mandatory (no optional question).
Student ID (the last three digits): ___________________
QUESTION #1 (10 minutes) – 20 points (4 points for each)
(1) If a sufficient condition is not satisfied, what conclusion can we draw?
(2) When a calculation (either the result of a mathematic operations, +, -, (, etc.) either exceeds the maximum number or goes under the minimum number a processor can represent in two’s complement arithmetic, how can a processor indicate that such an error has occurred?
(3) What are the primary purposes of “assembly source code files”?
Note: This question does NOT ask: “What are the two primary advantages of learning computer organization and architecture by CS majors?”

(4) Which of the following processors suffer from WAR date hazard (select all that apply)?

(a) Scalar processors

(b) Super-scalar processors

(c) Pipeline processors

(d) Super-pipeline processors

(e) None of the above

(5) What are the major advantages in static optimizations (i.e., “static instruction scheduling”)?  Mention three different advantages.
QUESTION #2 (10 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”.
QUESTION #3 (15 minutes) – 20 points
(a) How many negative numbers in IEEE-754 floating point number(s) have the same interval as the interval between the 10,948th and the 10,949th tiniest negative number (4 points for the correct solution)?

(b) Prove the correctness of your solution for (a) above (16 points for a correct justification), by proving:
· why the solution you provide for (a) is correct and it can not be anything different.

Note: For (b), your solution will be based on the quality in your idea(s) (i.e., “how to prove the correctness of your solution”), meaning that “nothing wrong” in your solution does not necessarily bring you full credit, if your solution does not prove what should be proved.
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QUESTION #4 (10 minutes) – 20 points
Suppose that we have a k = 20 (i.e., “a 20-stage”) pipeline processor (not “a super-pipeline” though). If RAW data dependencies should not slow down this pipeline processor more than 17.5% for a program (“program A”), how often RAW data hazards can happen in programs?

Assume the followings:

(a) The input (read) to a common register will happen at the end of the 4th stage in the 20-stage pipeline.

(b) The first three stages in the 20-stage pipeline works without inputting the content of the common register.

(c) The output (write) to a common register will happen at the end of the 20th stage in the 20-stage pipeline.

(d) Answer “how often” in the percentage.  For example, if RAW data hazard happen five times in 100 instructions, it should be counted as “5%”.

(e) Assume that every instruction needs all the 20 stages (this is for simplifying your work).

(f) Ignore any other overhead (including control hazards).
______________________________________________________________________________________________
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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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