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1. Ex
1 Le:lorehtechnol?gies behind the communication and management of fogs and edge resources.
3- Imrr; the techniques for storage and computation in fogs, edges, 5G and clouds.
S i plement Internet of Everything (o) applications through fog computing architecture and use
ptimization techniques for the same.
General instruction(s):
N :
(6] Question 11 M ‘ €O l Er\

fx- ?'DU are designing an Internet of Vehicles (loV) system for a smart transportation network
in a large metropolitan city. The loV system aims to enhance traffic management, reduce \

congestion, and improve road safety by enabling real-time communication between |

vehicles (V2V), vehicles and infrastructure (V2I), and vehicles and the cloud (V2C). The \
system will utilize fog computing to process data locally at the edge while leveraging the

?&d’for long-term analytics and decision-making. 10 2
Describe how data would flow through the loV system, including the types of data

enerated (e.g., vehicle speed, location, sensor data) and how it would be processed

/" and communicated across the layers. (5Mm)

‘yVhat protocols or technologies would you recommend for ensuring low-latency and
A reliable communication? (5M)
,,_._//2. You are managing a fog computing infrastructure deployed to support a large-scale real-
time application, such as industrial loT monitoring. The system consists of edge devices
(IoT sensors), fog nodes (local processing units), and cloud servers for long-term analytics.

Recently, the system has experienced unexpectedly high energy consumption, leading to

increased operational costs and potential performance degradation. You need to analyse
tegies to optimize power

the causes of excessive energy Uusage and propose stra
consumption without compromising the system'’s performance and reliability.
Justify your reasoning by considering factors such as resource allocation, task 10 3 A

b/ distfibution, and network bandwidth usage.
g A Which layer(s) of the fog computing architecture are most likely responsible for the

increased energy consumption? Justify your response by considering the roles of

ach layer in processing and communication. (4M)

e
/What specific factors could contribute to the excessive energy usage? (3M)
" How can the system be redesigned to minimize energy consumption while

maintaining optimal performance and reliability? Discuss potential solutions. (3m)

3. | You are tasked with designing a fog computing system for a large-scale agricultural

monitoring application on a remote island. The system involves hundreds of loT sensors

deployed across the farmland to monitor soil moisture, temperature, and crop healthin | 10 3
real-time. Due to the island’s limited connectivity to mainland cloud infrastructure and

L unreliable power sources, most data processing must be handled locally through fog nodes
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efore selectively transmitting insights to the cloud. Farmers rely on this system for real-

time irrigati

i t‘e '“‘I'Ba.tron schedules, pest control alerts, and long-term crop health analytics to ensure

reP 'Mmal yields despite unpredictable weather conditions and limited access to external
spufces.

real-time data processing and long-term
vironment, which optimization algorithm(s)
ion based on the challenges specific to this

analytics in a resource-constrained en
v\_._'ould you choose? Justify your select
_~Temote island scenario, (5m)

s‘/"!n a large-scale mining operation involving coal and diamond extrﬁon, workers operate
in h.a-rsh and hazardous environments where safety, equipment efficiency, and real-time
dectmon-making are critical. A fog and edge computing system is deployed to monitor
eénvironmental conditions, worker health, and machine performance. The system uses
] context-aware middleware to process data locally, reducing latency and improving
f résponse times to potential threats such as gas leaks, equipment failures, and worker

i fatigue.
I s
Y}Why IS context-awareness essential for the efficient operation of fog and edge 0 1
computing in a hazardous mining environment? Identify how context-aware :

mechanisms enhance performance, reliability, and worker safety in coal and
diagmond mining operations. (am)

scuss how real-time data processing and intelligent decision-making optimize
esource utilization and emergency response. (3Mm)
C)/ Provide examples of context-aware optimizations that improve worker well-being,
equipment efficiency, and disaster prevention. (3m)
5. | A typical weekday morning, marked by the usual school rush, is suddenly thrown into
chaos by a widespread power outage. Traffic signals across a significant portion of the city
go dark, plunging intersections into disarray and creating a dangerous environment for
both drivers and pedestrians. With traffic signals failing, pedestrians flood the streets,
attempting to cross amidst the confusion. School buses, carrying children, struggle to
navigate the now-congested roads, while parents scramble to pick up or drop off their
children, Public transport systems, including buses and trams, face severe disruptions.
Addi-ng to the crisis, a multi-vehicle collision occurs at a major, now-unregulated
intersection, resulting in multiple injuries and requiring immediate emergency response.
A supply truck carrying critical medical supplies and a delivery vehicle carwirfg perishable
goods are also stuck in the resulting gridlock. Traffic police officers are dispatched to
manually direct traffic, but they need real-time information and coordinated supportto | 10 1 2
‘managé the escalating situation. The power outage also affects some edge nodes,

A) /Under these challenging circumstances, how would a Smart City Traffic Management
System, designed with fog and edge computing principles, detect, respond to, and
mitigate these simultaneous disruptions, prioritizing emergency services, pedestria.n
safety, and the restoration of traffic flow? How would the system maintain basic
functionality during a partial power outage, and how would it prioritize which edge
nodes to keep online with backup power? (5M) |
B) Identify and list all the middleware modules that will be crucial in the above scenario.

Elaborate their role. (5M)
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