 CS 351 Computer Architecture                                         Fall 2009
Mid-Semester # 1, Oct 5, 2009
Section 1 closed-book. Write the answers in the space provided.

Name  __________________________________________________
1) In the instruction sw reg1, n (reg2), what is the range of values for n?    2 points
      (a) 0 <= n <= 31

      (b) -215 <= n <= 215 – 1 

      (c)  0  <= n <= 216 – 1 

      (d)  0  <= n <= 231 – 1

      (e)  none of the above

 2) if the clock speed of a processor is s GHz, how many millions of instructions can it execute in t seconds?                                                                               4 points                                                                
           ____________________________________

3) Write one instruction in MIPS assembly language that jumps to instruction labeled L if the register $to contains 0.                                                              3 points
           _____________________________________

4)  If $r0 contained 0x39ab0f18 and $r1 contained 0x1011ffff, what is the content of register $r0 after the following instruction is executed? (Write the result in hexadecimal notation.)                                                                                4 points
        add $r0, $r1, $r0

    _________________________________
5) Which of the following statements are true about MIPS conventions regarding callers and callees?                                                                                             3 points
(a) a caller can never be a callee

(b) caller should save $a0

(c) callee should save $t0

Circle the correct answer:

(1) a only   (2) a and b    (3)  b only   (4) b and c only   (5) all of them

6) Classify each of the following instruction as R-type, I-type, J-type or pseudo-instruction.                                                                                                             5 points
1) sra                                          _______________

2) sw                                           _______________

3) slez                                         _______________

4) la                                            _______________

5) jr                                             _______________

7) What is the range of address for unconditional jump (e.g. using the instruction j) in MIPS? Circle the correct answer. 


                                 2 points
  (a) addresses to about 2^25 before the current instruction to about 2^25 after.

  (b) addresses up to about 2^27 before the current instruction to about 2^27 after.

  (c) addresses up to about 2^31 before the current instruction to about 2^31 after.

  (d) addresses up to about 128 K before the current instruction to about 128 K after.

  (e)  none of the above.

9) Which of the following are necessary conditions for overflow when two integers A and B (in two’s complement) are added?
                                 3 points

          

 (a) A < B < 0

 (b) both A and B have the same sign.

 (c) the sign of the sum (added as unsigned integers) is different from that of at least one of the operands.

 (d) either A or B is a string of 1’s

Circle the correct answer:

(1)  a and b only (2)  b and c only (3)  b only (4)  c and d only (5) b and d only.
10) What is the result of saturating addition of the two bytes 0x fa and 0x bc? 2 points  

                       _________________________________     
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1) Write a MIPS function longAdd to add 64-bit signed two-complement integers. Assume that the first number is in registers $a0 and $a1 and the second number is in registers $a2 and $a3 (even index registers contain the most significant 32 bits).  The output should be in registers $v0 and $v1 ($v0 should contain the most significant 32 bits). Your function should follow the syntax and conventions of MIPS.  (You can do this with five instructions including return statement.)                                         12 points
2) The following MIPS function computes f(n) for some input integer n.                                      
    f:    addi   $t0, $zero, 1       


     

         addi   $v0, $zero, 1

         addi   $t2, $zero, 1       


     

Loop:    slt    $t1, $t0, $a0          

         beq    $t1, $zero, Exit    

         sll    $t2, $t0, 1

         addi   $t2, $t2, 1                   

         add    $v0, $v0, $t2       

     

         addi   $t0, $t0, 1         


     

         j      Loop
Exit:    jr     $ra

(a) Is this function a caller? Is it a callee?

(b) What is f(25)? Is f a leaf procedure? 
(c)  What is the number of MIPS instructions executed to compute f(25)?                                                                   2 + 5 + 5 points                           
     3) A computer manufacturer offers two types of systems. The high-end system comes equipped with a floating-point coprocessor while the low-end processor (without the coprocessor) uses integer-based software routines to perform the floating point operations. The high-end system uses a processor with clock speed that is 10% faster than the low-end system. The high-end system has a CPI of 8 and takes 3 second to run a benchmark program, whereas the low-end system has a CPI of 6 and takes 9 seconds for the same task. (Assume that 30% of the instructions in the benchmark run on the high-end system are floating-point instructions.)                                 2 + 4 + 6 points
      a) If the MIPS rating of the high-end system is 5.1, what is the MIPS rating of the low-end system?                                                                                                                
      b) What is the speed-up exhibited by the high-end system over the low-end one?  
  c) On average, how many integer instructions does it take to simulate a floating-point operation in the low-end system?
4) Shown below is a black box schematic diagram of a 32-bit two’s complement adder. Add additional logic gates (as few as possible) to produce an overflow bit that indicates if an overflow has occurred.                   12 points
5) Assume that two out of the three registers $a0, $a1, $a2 have identical values and the third register has a different value. The following MIPS function returns the value that is different:

different: # arguments in $a0, $a1, $a2

          beq $a0, $a1, its_a2

          beq $a0, $a2, its_a1

          move $v0, $a0

          jr $ra

its_a1:   move $v0, $a1

          jr $ra

its_a2:   move $v0, $a2

          jr $ra

       Rewrite the above function to solve this problem without using

       branches.                                                                      12 points
       Hint: use bitwise Boolean operations                                                                  

