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Instruction: Answer all questions 

01. State whether the following statements are TRUE [T] or FALSE [F} and write 
few lines to justify your answer. {(1 +3) x 6 = 24] 

(a) VLIW processors execute instructions out of order. 

(b) In a 5-stage MIPS processor use of branch target buffer would not result in 
any _performance benefit. . 

(c) Software pipelining incurs !higher Joop overhead than Joop unromng approach. 

(d) A? an o.!.'l-ot-orde.r p.ipe.\\?ed processor, WAR hazards are caused by name 
dependences present in the code. 

(e) The fifth stage of the 5-stage MIPS pipeline is idle for all instructions except 
load/store ~ype of instructions. 

(f) A 2-bit branch predictor slhouJd aJways result in better prediction accuracy 
than a 1-bit predictor. 

02. Three enhancements with the following speedups are proposed for a 
computer; speedup = 20, speedup = 15, and speedup = 1 0. ( i) If the three 
enhancements use 1 0%, 20%, and 30% of of times respectively, compute the 
overall speedup, (ii) If enhancements 1 and 2 are usuable 25% of time, what 
fraction of time must the enhancement 3 be used to achieve an overall speedup 
of 10? [9] 

03. Consider the following code sequence and identify all data dependence, 
output dependence and anti-dependence. 

For (i = 0, i<1 00; i++) { 
a2[i] = i 
a1 [i] = a1 [i] *2+1 
a2[i] = a1 [i] +a2[i] 
a2[i] = a2[i] - a3[i] 
a 1 [i] = a3[i] 
} [9] 



Q4. Consider a 7-stage pipeline processor. In the first stage, instruction is 
fetched. In the second stage, the instruction is decoded as well as branch target 
address is computed for branch instructions. In the third stage, the branch 
outcome is evaluated. Assume 25% of all branches are unconditional branches. 
Of all the conditional branches, on the average 80% tum out to untaken. 
Compute the average pipeline stall cycles per branch instruction under pipeline 
stall, conditional taken, conditional untaken, delayed branch schemes. Ignore 
structural and data hazards .. For delayed branch scheme assume that suitable 
successor are always found. 

[9] 

05. What is software pipelining? Explain with an example, how software 
pipelining exploits ILP. Calculate the speedup for the example you have chosen. 

[9] 




