
CS 286 – 001
Computer Organization & Architecture
Midterm Exam
Fall, 2017
9:00-9:50 A.M., October 13, 2017
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 (15 minutes) – 20 points (4 points for each)
(1) Complete the following figure by specifying number systems we discussed in the classroom.
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(2) Assume that all the inputs for each instruction must be available by the beginning of the ID phase and that the output from each instruction becomes available at the end of the WB phase, find which of the following four datapath architectures can suffer from data hazards for each of RAR, RAW, WAR, and WAW?
· scalar processors

· super-scalar processors

· pipeline processors

· super-pipeline processors
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(3) How much a pipeline processor will be faster compared to its “super-scalar counterpart” (you do NOT have to show your intermediate work)?
(4) When a calculation (either the result of a mathematic operations, +, -, (, etc.) either exceeds the maximum number or goes under the minimum number in two’s complement arithmetic, how can the processor indicate that such an error has occurred?
(5) What does the following 16-bit two’s complement number mean in the decimal format?  Show your calculation (for this question).  
“1 1 1 0 0 1 0 0 0 0 1 0 0 1 0 1”

QUESTION #2 (10 minutes) – 20 points
(a) How many positive numbers in IEEE-754 floating point number(s) have the same interval as the interval between the 18,341th and the 18,342th tiniest positive number (4 points for the correct solution)?

(b) Prove the correctness of your solution for (a) above (16 points for a correct justification).
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QUESTION #3 (10 minutes) – 20 points
Our favorite program runs in 16 seconds on processor A, which has a 600 MHz clock (its clock cycle rate = 600MHz).  A processor designer is trying to build another processor, processor B, which will run this program in 10 seconds.  The designer has determined that processor will achieve the goal (i.e., run the program in 10 seconds) by a substantial increase in the clock rate.  However, the substantial increase in the clock rate will affect the rest of the processor’s design, causing processor B to require 1.28 times as many clock cycles as processor A for this program.  
What clock rate should we tell the designer target for processor B to run the program in 10 seconds?
Show all your work.

QUESTION #4 (15 minutes) – 20 points
Suppose that we have numbers in “bias of 32767”, how does the binary bit pattern for ‘-5’ in the “bias of 32767” look (show it in the binary format) (show the binary bit pattern of ‘-5’ in bias of 32767)?

Show all your work.
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