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

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

(a) MIPS always represent the performance of a processor. 

(b) CPI of a processor can never be less than 1. 

(c) Pipelining reduces the execution time of a single instruction. 

(d) Instead of CAV, CLV is preferred in CD. 

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

(f) In dynamic scheduled processors all data dependences are eliminated through 
register renaming. 

(g) Multiple threads cannot be executed concurrently in a single processor system. 

02. (a) Compare and contrast superscalar architecture with VLIW architecture. [4] 

(b) Define anti-dependence in the context of a pipelined processor. Explain with an 
example how and when it can occur. [6] 

(c) How a compiler would schedule the following code sequence for execution on a 
VLIW processor with 4 execution units, each of which can execute any instruction 
type? Load operations have 2-cycle latency, and all other operations have 1-cycle 
latency. Assume that the compiler examines all possible instruction orderings to find 
the best schedule. Include the NOPs for unused operations. [8] 

AOD r1, r2, r3 
SUB r5, r4, r5 
LD r4, (r7) 
MUL r4, r4, r4 
ST (r7), r4 
LD r9, (r1 0) 
LD r11, (r12) 
ADD r11, r11, r12 
MUL r11, r11, r11 
ST (r12), r11 



Q3. (a) Explain the differences among compulsory, capacity and conflict misses in the 
context of cache memory organization. [6] 

{b) Consider a machine with a main memory of 232 bytes having a direct mapped cache 
memory of 256 Kbytes with a block size of 8 bytes. 
(i) How is the 32 bit address divided into tag, line number and byte number? 
(ii) In which line the data corresponding to the address EDCBA987 (H) is stored? 

[8] 

(c) For the above machine, compare the number of comparators and tag bits for a 8-way 
set-associative cache memory with that of the direct-mapped cache memory. [4) 

Q4. (a) Give an integrated diagram showing the TLB and cache operations for a 
logical/virtual address generated by a processor. [6] 

(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 an inverted page 
table? [8) 
(c) Compare and contrast paged virtual memory with segmented virtual memory. 

QS. (a) In what way EPROM, EEPROM differs? 

(b) Explain the recording mechanism used in a CDROM. 

[4] 

[6] 

[4] 

(c) Compare and contrast RAID level 3 with RAID level 5. Explain with an example how 
data is reconstructed in case of failure of a disk in an array of 9 disks using RAID-5. 

[8] 

QG. (a) What is the meaning of each of the four states in the MESI protocol? Draw and 
explain the state transition diagram for a line in the cache at the initiating processor. 

[8] 
(b) What information and what is the size of the information to be maintained in the 
directory of a distributed memory multiprocessor system? [4] 

(c) A four processor shared-memory system implements the MESI protocol for cache 
coherence. For the following sequence of memory references, show the state of the line 
containing the variable x in each processor's cache after each reference is resolved. All 
processor start out with the line containing x invalid in there cache. 

Operations: 
Read x by processor 0 
Read x by processor 1 
Read x by processor 2 
Write x by processor 3 
Read x by processor 0 [6] 


