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Instruction: Answer Q1 and any four questions from the remaining five questions 

Q1. State whether the following statements are TRUE (TJ or FALSE (F} and write few 
lines to justify your answer. [(1+3) x 7 = 28] 

(a) Moore's law is a law related to the speed of electrons in a VLSI chip. 

(b) According to Harvard architecture there is a single memory to store data and 
instructions. 

(c) RISC processors provide higher performance compared to CISC processors. 

(d) Pipelined processors operate at lower clock frequency compared to non-pipelined 
processors based on the same technology. 

(e) Only segmentation technique is used to map Virtual to physical address in Pentium 
processors. 

(f) Lower execution time of a program can be achieved by using software pipelining 
compared to loop unrolling. 

(g) Multi-core architecture provides lower power dissipation for the same performance 
compared to a single-core processor. 

Q2. (a) What is forwarding? Explain how forwarding is used to avoid data hazards. 
(b) What is the execution time (in terms of clock cycles) of the following instruction 
sequence on a pipeline processor having five stages, namely Instruction Fetch, 
Instruction Decode, Register Read, Execute and Write Back. Assume that no bypassing 
is done. 

ADD r3, r4, r5 
SUB r7, r3, r9 
MUL r8, r9, r1 0 
ASH r4, r8, r12 

(c) Can the execution time of the instruction sequence be improved by reordering the 
instructions without changing the result of computation? If so, show the execution 
sequence with the shortest execution time and give its execution time. [6+ 7+5] 

Q3. (a) How speedup is achieved in a pipelined processor? Find out the speedup factor 
of a 7-stage pipelined processor to execute 100 instructions, assuming that there is no 
hazard in executing the instructions. [2+5] 

(b) What is a superscalar architecture? Explain how a superscalar architecture helps to 
achieve CPI less than 1. [2+4] 



(c) Explain the function of the code\morphing software used in Transmeta's Crusoe 
processor. [51 

Q4. (a) Explain how hierarchical memory organization achieves faster speed of 
operation at a lower cost. [4] 

(b) A cache has 64-KB capacity, 128-byte lines, and is 4-way set-associative. The 
system containing the cache uses 32-bit addresses. 

(i) How many lines and sets does the cache have? 
(ii) How many entries are required in the tag array? 
(iii) How many bits of tag are required in each entry in the tag array? 
(iv) If the cache is write through, how many bits are required for each entry in the 

tag array, and how much total storage is required for the tag array if an LRU 
replacement policy is used rejplacement policy is used? What if the cache is write-back? 

[8] 

(c) For the above machine, compare the number of comparators and tag bits for an 8-
way set-associative cache memory with that of the direct-mapped cache memory. [6] 

QS. (a) Draw the schematic diagram of a TLB and explain using a few sentences its 
function to make the address translation faster. Show different fields of the TLB. [7] 

(b) What is an inverted page table? Explain its advantages with respect to conventional 
page table. How address translation takes place with the help of inverted page table? 

[7] 

(c) How larger block size affects different C's of a cache memory . [4] 

Q6. (a) How long will the following code fragment take to issue on an in-order 
superscalar processor with two execution unit, where all instructions have latencies of 
one cycle and any execution unit can execute any instruction? 

LD r1, (r2) 
SUB r4, r5, r6 
ADD r3, r1, r7 
MUL r8, r3, r3 
ST (r11), r4 
ST (r12), r8 
ADD r15, r14, r13 
SUB r10, r15, r10 
ST (r9), r1 0 [8] 

(b) Explain why cache-coherence problem arises in a multiprocessor system. [4] 

(c) How the MESI protocol is l!.lSed to overcome cache coherence problem? [6] 




