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Answer AlLL Questions
[The figures in the right margin indicate the full marks and corresponding course
outcomes. All portions of each question must be answered sequentially.]

Time: 2 Hours Marks: 40

1. | @) | Suppose, you are a software enginecr wwhing on a large-scale | |5]
application that processes and analyzes wussive amounts of data, The
apphication is running om a server with limied physical memory, and you
are tasked with optimizing its performane:

Now, analvzing the above scenario, which approach will you use for this
? scenario? How docs it differ from physical memorny?

- b) | Also discover the potential challenges or rawhacks might arise when | |5]
|| implementing vour approach for the above scerariv? And how would you
| determine the size and tracking for (processing  the  large-scale . o
f {‘PF‘ o ey B -y | NS 1S
e [“Complicated  arithmetic  operations || like  cxponentiation and | |2
I | trigonometric functions are costly to implement in CPU hardware, while
, sofrware implementations of these operations are slow.™ ldentify the
‘ solution o this problem, )

Instruction pipeling is a technigue used in modem processors to improve | |3] com
their performance. The main advantage of an instruction pipeline is that |
it can increase the overall throughput of the processor. Now, sketch the
flowchan of six stage instruction pipeline,

;;I. aj

b llustrate the basic structure of a pipeling with 4 il:ptrmlh or stages | |2)
considening a single repisier or latch R, .pd a single datapath circuit C,
consliutes @ atage |

- T a) (Suppnm. pmccnurnmd to execule the bogds vu i inntrction |:"'-*.’l'|:_ e
Instructioni: R € P + () |

Instruction2: 5'¢ T+ R

Instruction3: S'€ W+ M
Instructiond: W € G - 1
Instruction$: H € W + |

Instructiont: W € 2+ 5
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I | Demonstrate the multiplication of fised 00 numbers 1010 and | jon

[

‘ 4. .g.i _'Fahn: Fi:_} 1‘[:; his f-:n_m 11 \-‘lilllfn.‘ Lame on his computer, and he notioes

Now, ﬂ'ﬂill}"!i'iﬂi-':_lht‘ Fll'cﬁ_!:ii'u]_l.lcnﬂ.ﬂ i ““I'_.":!ﬁm:;“. draw two dilferent
timing diagrams (one for noranst prantict -: t data hazand :!.ml mm!hcr
one with the solution to prevent datd pacatd) using 6 stage instructions
pipeline,

Al pdentity wath proper explanatio? ft"}‘ how many hazards could
happen in the given scenario and how e you solve those,

| using repeated shifts and add operations A'so, depict the 4x4 AND array
circuit needed for implementing it in th-.-‘l_m_:d\'mn:,

J

14]

that the game 1s running slow. He deon™s to upgrade his compuier's

memary to improve its performance. ARCT some rescarch, he leams about

cache memory, which s faster than regular memory and can be used 1o

store frequently accessed data. He also observes that one cache mapping

1 faster for searching and one is comparatively slow as it uses mulii-level
| cache in cache mapping.

1
Now, analyzing the above scenario, illustrate the process of those two-

cache mapping with the help of mapping diagram and addressing
Structure. B

| 4 b) | Demonstrate the process of cache read oreron using a flow chart,
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