
 
  Q. Code:733491 

B.E/B.TECH. Degree Examination, December 2020 
Semester - VI 

CS16404 - COMPUTER ARCHITECTURE 
(Regulation 2016) 

Time: Three hours                                                                                     Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. Give equation that describes a branch on register $s0 being equal to register $s1 is 

a)beq $s0,$s1, L1                                     b)bne $s0,$s1, L1 
c)bql $s0,$s1, L1                                     d)bq $s0,$s1, L1 

2. How many pipeline registers are required for  n stage pipelined instruction execution 
a) n            b) 2n           c) n+1        d) n-1 

3. If the diameter of the wafer is 30 cm and the die area is 2.25 sq cm. The dies per wafer is 
a) 200        b) 270     c) 100    d) 540 

4. Determine the cache CPI. Assume the processor has a cache system that yields 0.005 misses per 
instruction with a miss penality of 200 cycles. 
a) 0.05       b) 0.25     c) 1     d) 1.05 

5. Show the IEEE 754 binary representation of the decimal number (-0.75) in single precision. 
6. Failure to consider instruction set design can adversely impact pipelining. Justify. 
7. A computer has a single cache (off-chip) with a 2 ns hit time and a 98% hit rate. Main memory 

has a 40 ns access time. What is the computer’s effective access time? 
8. Solve 15 + 9 in binary using two’s complement. 

 
PART B - (4 X16 = 64 marks) 

09. (a) (i) 
 
 
 
 
 
 
 
 
 

Consider three different processors P1, P2, and P3 executing the same 
instruction set. P1 has a 3 GHz clock rate and a CPI of 1.5. P2 has a  
2.5 GHz clock rate and a CPI of 1.0. P3 has a 4.0 GHz clock rate and has a 
CPI of 2.2.  
a. Which processor has the highest performance expressed in instructions per 
second?  
b. If the processors each execute a program in 10 seconds, find the number 
of cycles and the number of instructions.  
c. We are trying to reduce the execution time by 30% but this leads to an 
increase of 20% in the CPI. What clock rate should we have to get this time 
reduction? 
 

( 8 ) 

  (ii)  Compilers can have a profound impact on the performance of an application. 
Assume that for a program, compiler A results in a dynamic instruction count 
of 1.0E9 and has an execution time of 1.1 s, while compiler B results in a 
dynamic instruction count of 1.2E9 and an execution time of 1.5 s.  
a. Find the average CPI for each program given that the processor has a 
clock cycle time of 1 ns.  
b. Assume the compiled programs run on two different processors. If the 
execution times on the two processors are the same, how much faster is the 
clock of the processor running compiler A’s code versus the clock of the 
processor running compiler B’s code? 

( 8 ) 

(OR) 
 



 
  Q. Code:733491  (b) (i) Translate the following C Code to MIPS Assembly Code. Use a minimum 

number of instructions. Assume that i, j, k and f correspond to registers $s3, 
$s4, $s5 and $s6. 
switch(k) 
{ 
   case 1: f = i + j; break; 
   case 2: f = i - j; break; 
   case 3: f = i * j; break; 
   case 4: f = i / j; break; 
   default: f =0; break; 
} 

( 8 ) 

  (ii) Will overflow condition occurs for addition and subtraction in MIPS 
architecture? Justify your answer 

( 8 ) 
 
10. (a)  Solve (-0.7510 and 0.4375 10) in binary with necessary algorithm and flow 

chart.  
( 16 ) 

(OR) 
 (b)  Tabulate the steps to divide 00001010 by 0010 in binary with necessary 

algorithm and flow chart.  
( 16 ) 

 
11. (a)  Solve 15*8 with refined version of the algorithm and flow chart.  ( 16 ) 

(OR) 
 (b)  The following sequence of instructions are executed in the basic 5-stage 

pipelined processor:  
or r1,r2,r3  
or r2,r1,r4  
or r1,r1,r2  
a. Indicate dependencies and types. 
b. Assume there is no forwarding in this pipelined processor. Indicate 
hazards and add NOP instructions to eliminate them. 
c. Assume there is full forwarding. Indicate hazards and add NOP 
instructions to eliminate them. 

( 16 ) 

 
12. (a) (i) Assume a computer has on-chip and off-chip caches, main memory and 

virtual memory. Assume the following hit rates and access times: on-chip 
cache 95%, 1 ns, off-chip cache 99%, 10 ns, main memory: X%, 50 ns, 
virtual memory: 100%, 2,500,000 ns. Notice that the on-chip access time is 1 
ns. We do now want our effective access time to increase much beyond 1 ns. 
Assume that an acceptance effective access time is 1.6 ns. What should X be 
(the percentage of page faults) to ensure that EAT is no worse than 1.6 ns? 

(8  ) 

  (ii) Assume a computer has 32 bit addresses. Each block stores 16 words. A 
direct-mapped cache has 256 blocks. In which block (line) of the cache 
would we look for each of the following addresses? Addresses are given in 
hexadecimal for convenience. a. 1A2BC012 b. FFFF00FF c. 12345678 d. 
C109D532 

( 8 ) 

(OR) 
 (b) (i) Compare and contrast the different types of multithreading. (10) 
  (ii) Is programmed I/Os are associated with computers?Justify. ( 6 ) 


