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Seventh Semester B.E. Degree Examination, Dec.2023lJan.2024
Advanced Gomputer ArGhitectures

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, chlnilhg ONE full questionfrom each module.

a.ExplainUniformMemoryoo,.,,{ffi,dNon-UniformMemoryAccess(NUMA)
multiprocessor models. . (06 Marks)

b. Define the various types of dat+dependence. (05 Marks)
c. Draw the dependence graphishowing both data and'resource dependence for the following

code segment :

Pr:C:DxE
Pz:M=G*C
P3:A:B+C'
P+:C:L*M,r,
Ps:F=G+E

OR

(05 Marks)

networks, in terms of network2 a. Explain the topologies of the following static connection
parameters :

(i) Linear array
(ii) Ring. ,(iii) Barrel shifter.
(iv) Mesh.

Also compare the architectural,ehmacteristics of the same.

b. Explain in detail, hieralctiiaal memory technology.

" ()R

b. Explain Flynn'sglhssification of computer architectures, with.neat block diagrams.

.,r,,, 
, 

.., ,,,, 
,i|'t' (08 N{arks)

::,,..:r:,:,,. . ModuIe-2
3 a. Distinguish between RISC and CISC processor ar-chitectures with the help of block diagram.

(10 Marks)
(06 Marks)

"r.r.,.it.i .,,1:

4 A:;:l:ttt'"'g, nsider the of'a three level memory hrerarchy wrth the tb
Memory level Access time Capacitv Cost / K bWe

Cache tr=25ns St = 512 kB Cr : $ 0.12
Main memorv t2: unknown Sz=32MB Cz = $ 0.02

Disk array t3: {;,p5 ri S: : unknown C: : $ 0.00002
(r) Compute 53, if thetot*l cost of the memory hierarchy is upper bounded by $ 1500.
(ii) Compute t2, if ef;fbctive memory access time t : 850 nS with a cache hit ratio hr : 0.98

and hz = 0.99 in main memory.
b. What is page replacement? Deflne the various page replacement policies.
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Module-3
5 a. With neat block diagrams, explain bus arbitration schemes. (10 Nlarks)

b. List the various block rnapping schemes for cache memory. F.xplain any one in detail.

,,, 
I '' t' (06 Marks)

OR
6 a. Explain in detail, the following mechanisms for instruction pipelining :

(i) Prefetch buffers.
(ii) Intemal data forwarding (081VIarks)

b. Consider the following pipeline reservatidn'table :

t"tr
What are the forbjd#n latencies?
Draw the state. ffa*nsition diagram.
List all the,'3im-ffb and greedy cycles. , .,,
Compute Minimal Average Latency (MAL)
Determine the throughput using MAL.

(i)
(ii)
( iii)
(iv)
(v)

7a.

b.

9a.
b.

c.

Explain in,,,detail, write invalidate and write update cache coherence protocols for write
through 0aches. (08 Marks)
Explain the format of message used in a message passing network. Also differentiate
between store-and-forward routing and wormhole routing. (08 Marks)

(08 Marks)

(041\Iarks)

ofshared variables.
(04 Marks)

(05 Marks)
(05 Marks)
(06 Marks)

8 a. Explain the various pr#ffig tecr,niffir.Oi#.ed virtual
b. Define the following :

memory.

(i) Sequential consistency
(ii) Processorconsistency.
(iii) Weak consistency
(iv) Release consistency. (04 Ularks)

c. Explain the various context-switching policies adoptetl in multithreaded architectures.
(08 Marks)

(04 Marks)
(08 Marks)

,.,'- 'l:ij,. ,.''..''

,r,111.']:1,,.1' MOdt+lp.,;:i5

Define the two basic me,cbinisms used for inter process communication.
Explain any four lafrgU-age features for paf.allel prograrnming.
Illustrate spin lookS:and suspend locks used for protected access

'' ''' oR
10 a. Define loop unrolling. Illustrate the same with a suitable example.

b. With a state transition diagrarrl explain 2 bit branch predictor.
c. Explain Tomasulo's atr$brithm.

***:1.*

2 3 4

Sr X x
Sz X
Sr x

2 of2


