

Write your name: ___________________________


EEL 4713/5764, Computer Architecture, Spring 2005
Midterm Exam #1

There are 5 regular 20-point questions, plus 1 extra-credit question worth 10 points.  Open book, open notes.  Use a calculator, but show your work!  
1. [20 points] Name the five classic “components of a computer,” in any order.
a. _____________
b. _____________
c. _____________

d. _____________
e. _____________
2. [20 points] How many kilobytes are there in a gigabyte, exactly?  (Here we are talking about computer engineering kilobytes and gigabytes, i.e., “kibibytes” and “gibibytes.”)  Show how to perform the calculation algebraically, and then write out the exact answer in decimal and hexadecimal (base-16) form.

3. [20 points] Suppose I am trying to decide which of two computers, computer A or computer B, has better performance, using a certain benchmark program.  The two computers have completely different instruction sets, and so a different compiler is used in each case.  They also have different clock frequencies.  Here is the relevant data for the two computers running the given benchmark:

	
	Clock Frequency 
	Instructions
Dynamically Executed
	Average CPI on Benchmark
	Execution Time

	Computer A:
	3.6 GHz
	1.2 trillion
	4.5
	

	Computer B:
	2.0 GHz
	2.0 trillion
	1.1
	


a.) Calculate the benchmark program’s execution time, in minutes, on each computer, and fill in the last column of the chart.  Show your calculations algebraically in the space below.

b.) Which computer has better performance?  How many times faster is it?

4. [20 points] Which of the following IS one of the principles of good instruction set design, according to the book and the lecture?

a. Bigger is always better.

b. Be uncompromising.

c. Simplicity favors regularity.

d. Make sure that rarely-used instructions run quickly.

e. Make the instruction encoding as compact as possible.
5. [20 points] Hand-compile the following C language statement to MIPS assembly language.  Assume that variables are allocated to registers as follows:  a=$1, b=$2, c=$3, d=$4, e=$5, f=$6.

a = b + (c + d - (e − f));
Note:  You must evaluate all sub-expressions in the exact same order that a C compiler would, without any rearrangements.  Use the t registers as temporaries.
Now, hand-assemble just the FIRST instruction into MIPS machine language.  Write out all the fields, first in decimal, then in binary in the template below.  

	31
	30
	29
	28
	27
	26
	25
	24
	23
	22
	21
	20
	19
	18
	17
	16
	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


6. [Extra credit, +10 bonus points] Hand-compile the following C language sort routine into MIPS assembly.  Assume an int is 32 bits.  Do as much as you can.
void mysort(n,A)

  int n;
  /* First arg: Number of items in array */
  int A[];  /* 2nd arg: Array of integers to sort */
{

  int i,j,t; /* Declare our local variables. */
  /* Loop i from 1st item to 2nd-to-last item */

  for (i=0; i<n-1; i++) {

    /* For each i, j goes from i+1 to last item*/

    for (j=i+1; j<=n-1; j++) {

      if (A[j] < A[i]){ /* Are items in wrong order?*/
        t = A[i];       /* If so, swap them... */
        A[i] = A[j];

        A[j] = t;
      } /* end if */
    } /* end for j */
  } /* end for i */
} /* end mysort() */
