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Knowledge 
Levels (KL) 

K1 - Remembering K3 - Applying K5 – Evaluating 
K2 - Understanding K4 – Analysing K6 – Creating 

 
Part A - Answer ALL Questions.                    10 x 2 = 20 Marks 

No. Question KL 

1. Distinguish DRAM and SRAM K4 

2. Consider a hypothetical processor with an instruction of type LW R1, 20(R2), which 
during execution reads a 32-bit word from memory and stores it in a 32-bit register R1. 
How the effective address is obtained? Which type of addressing mode is implemented 
by this instruction? 

K3 

 3. Mention the drawback of n-bit ripple carry adder. K1 
 4. Recode the following multipliers using booth and bit pair recoding methods. 

(i)1111000  (ii)101010 
K3 

5. How data hazards are resolved in pipelined data path design? K2 
6. State the use of NOP instruction in pipeline stage. K2 
7. Differentiate UMA from NUMA.  K4 

8. Give the advantages and disadvantages of Coarse grained Multithreading  K2 
  9. Consider the average latency to the desired information is halfway around the disk. 

Disks rotate at 5400 RPM to 15,000 RPM. Find the average rotational latency at 5400 
RPM? 

K3 

10. Define hit rate and miss rate K2 
Part B - Answer ALL Questions.                    5 x 16 = 80 Marks 

No Question Marks KL 
11. (a) i Consider the computer with three instruction classes and CPI 

measurements as given below and instruction counts for each 
instruction class for the same program from two different 
compilers are given. Assume the computers clock rate is 4GHZ. 
Which code sequence will execute faster according to given 
execution time.    
 Code from  CPI for this instruction class 
   A  B C                                     
                         CPI    1 2 3 
 Code from  CPI for this instruction class 
   A  B C                                     

8 K3 



                     Compiler1 2 1 2 
                     Compiler2 4  1 1 

ii Discuss about the various formats for representing instructions in a 
computer. 

8 K2 

OR 
 (b) i 

Explain the Addressing modes supported by MIPS technology 8 K2 

ii Explain about the eight great ideas in computer architecture.   8 K2 

 
12. (a) 

 
Design 4-bit adder circuit using carry-lookahead logic. Explain its 
function and compare the gate delay for generating sum and carry 
with n bit ripple carry adder. 

16 K3 

OR 

 (b)  Multiply (+13) x (-6) using booth multiplication and bit pair 
recoding technique. Justify that bit pair is fast multiplication 
technique than booth multiplication technique. 

16 K3 

 
13. (a)  

 
Design the data path for implementing the following instructions: 
- lw $s1, 20($s2) and sw $s1, 20($s2) 
- add $s1,$s2,$s3 
- beq $s1,$s2,offset 

16 K6 

OR 
 (b)  Write notes on data and control hazards in pipeline process. 

Describe the techniques used to resolve the data and control hazards. 16 K2 

 
14. (a)  Explain in detail Flynn’s classification of parallel hardware  16 K2 

OR 
 (b)  

 
Write notes on  

i. GPU  memory structure  
ii. Hardware Multithreading 

 
6 
10 

K2 

 
15. (a)  Explain the virtual memory address translation and TLB with necessary 

diagram 16 K2 

OR 
 (b) i. Discuss the various mapping schemes used in cache design 10 K2 

ii. 

A byte addressable computer has a small data cache capable of holding 
eight 32-bit words. Each cache block contains 132-bit word. When a 
given program is executed, the processor reads data from the following 
sequence of hex addresses – 200, 204, 208, 20C, 2F4, 2F0, 200, 
204,218, 21C, 24C, 2F4. The pattern is repeated four times. Assuming 
that the cache is initially empty, show the contents of the cache at the 
end of each pass, and compute the hit rate for a direct mapped cache 

6 K3 
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