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Ryerson University
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Name: _____________________     Student Number: ______________________


Time limit: 2 hours 
Examiners: N. Mekhiel 
Notes:
a) Closed book.

b) No calculators.

c) Answer all questions in the space provided.                                                          Total Marks=30
​​​​​​​​​​​​​

 Q1- Convert the following C code to MIPS Assembly Instructions:-                                                                                    
Switch(k) {

Case    0:     A[0] + i;

Case    1:     A[1] + j;

Case     2:    A[2] + g;

Case    3:     A[3]  + h;

                   }

Assume g,h,i,j,k in $s0,$s1,$s2,$s3 and $t0 has the address of A[0] and all variables are 32 bits.  

Q2-Convert the following MIPS assembly to C code:-
 Loop:  sll $t1, $s3, 2

             add $t1, $t1, $s6

             lw $t0, 0($t1)

             beq $t0, $s5, Exit

             add $s3, $s3, $s4

             j Loop

Exit:

Assume i , j, k are in $s3, $s4, $s5 and $t1 has the address of B[0]  
Q3-Draw a gate level schematic diagram of a 32 bit ALU that performs the following operations based on the value of op code S2 S1 S0 as follows:

S2S1S0                    Operation

----------------------------------------

 0 0 0                               OR

 0 0 1                              AND

 0 1 0                              ADD

 1  1 0                              SUB

  1  1  1                            SLT

You need to show only the circuit for ALU bit0 and bit 31

Q4- Draw a flow chart for the algorithm used to multiple two 8 bits numbers

Q5-Use the above algorithm to find the result of multiplying the following two 4 bits numbers.

Operation                Product                                             Multiplicand                     Multiplier

                               0 0 0 0 0 0 0 0                                    1 0 0 1                              1 1 0 1

----------------------------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------------------------- 

-----------------------------------------------------------------------------------------------------------------------------------

Q6- Convert the following 32 bit FP IEEE754 binary to decimal

    1 1 0 0 0 0 1 10 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Q7-Find which computer has a better performance in running an application each uses same set of instructions each with different CPI and Computer 1 runs at 1 GHz, Computer 2 runs at 2 GHz.
                                         Computer 1                                        Computer  2

Instruction type                    CPI                                                   CPI

A  =20%                                 1                                                        2
B = 30%                                  2                                                        3

C = 30%                                  2                                                        3

D =  20%                                 3                                                       4

