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Abstract: - Day by day the numbers of Internet of Everything (IoE) devices are increasing which produce massive
amounts of data every day. Cloud computing handles such massive amount of data. Cloud computing is a model
that provides on-demand computing, storage, and network resources with little or no interaction from service
providers. A challenging issue in the cloud is resource scheduling and delay optimization to enhance cloud service
providers' profits by ensuring the quality of services (QoS) demanded by users. Particularly in smart health care the
response time plays an important role. In this paper, a task scheduling algorithm is proposed which assigns the
resources based on the priority. The requests are classified into three categories highly delay sensitive, moderate
delay sensitive and low delay sensitive based on the attribute values like blood pressure, heart rate and
temperature. The execution time is then optimized by setting a threshold value in order to provide services with less
delay. The overall performance is increased by 40.1% compared to other scheduling methods.
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1. Introduction

The Internet of Things (IoT) is a broad concept
that encompasses a wide range of day to day objects such
as home appliances, computer devices, animals, farms,
industries, and cars, all of which are linked together via
heterogeneous networks. loT has made these objects
““smart," allowing them to perceive, process, and
communicate effectively over a network to conduct
important  tasks without the need for end-user
interaction.The initial goal of the Internet of Things (lIoT)
was to embed intelligence only in physical objects, but
Cisco later improved the concept to create the Internet of
Everything (loE), which focuses on connecting people,
data, processes and things to build intelligent relationships.

Smart agriculture, healthcare monitoring, traffic,
and other IoE systems use the Cloud-centric Internet of

Things (CloT) architecture for processing, storage and
analytics. CloT data centre’s are typically located multiple
hops away from a source node which causes long delays.

Pervasive computing and the development of
4G/5G technologies have also brought computing services
everywhere by linking billions of new loT apps and
devices.It results in the generation of a massive amount of
data which is unable to handle by Cloud effectively,
resulting in network congestion and high latency. Smart
home automation and other delay-sensitive, real-time, and
geo-spatially dispersed loT applications are still in
development.Cloud computing cannot effectively service
applications that demand low latency, such as healthcare
monitoring, smart traffic surveillance, virtual reality, and
other applications.

Several techniques, such as Fog Computing,
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Mobile Computing, Edge Computing, and others, have
been proposed to overcome these CloT constraints, it was
to provide networking capabilities, decision-making,
storage, and processing in close proximity to the end-user
application.

Mobile Edge Computing (MEC) is a new
computing model that addresses issues like latency and
resource utilization. Mobile Edge Computing is a novel
processing paradigm that fulfils the ever-increasing
computing demands of mobile applications.MEC's main
feature is that it transfers mobile computing, network
control, and storage from resource-constrained mobile
devices to network edges, enabling applications that
demand a lot of compute and a lot of latency to run.

MEC enables a mobile application to track real-
time data such as behavior, location, and environment,
minimizing the exchange of sensitive data between the
mobile device and cloud resources while also conserving
energy. Edge resources, on the other hand, are constrained
in terms of compute capability, scalability, and energy
sensitivity, making them inappropriate for long-term
processing.

Integrating edge and cloud resources is one
approach for availing advantage of cloud resources'
capabilities and the availability of access resources at the
edge layer. Mobile Edge Cloud Computing (MECC) is the
term referring to such a kind of joint computing
architecture..

2. Related Work:

The performance of mobile/wireless networks has
a huge impact.to the responsiveness and processing speed
of mobile applications [1]. According to [2,] a huge
percentage of mobile users would prefer to execute mobile
applications locally due to network performance concerns.
It's hard to decide whether to execute an application locally
or remotely, and it requires continuous network monitoring
and application profiling [3].

In [4] adopted a game-theoretic method to
compute offloading in MECC, separating the execution of
multi-user applications using the waiting time in compute
nodes. These researchers offered effective methods for
implementing cloudlet/edge computing to improve mobile
app responsiveness, minimize latency, and reduce device
energy consumption. They did not, however, integrate
MCC and MEC, nor did they propose practical and
acceptable resource allocation and task scheduling
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solutions for data-intensive  mobile  applications.
Furthermore, the proposed solutions have little to do with
enhancing offloading decision behavior based on data-
aware factors as data size and application location.

[5] Proposed a threshold-based strategy for
improving MEC QoS by integrating local edge resources
with public cloud resources, combining the low latency of
local clouds with the vast computing capabilities of public
clouds at the same time.

For multi-site compute offloading in MECC, [6]
designed  heuristic  approach.  Multiple  objective
optimizations of time, money, and energy were evaluated
in this work. The goal was to use a heuristic strategy to
convert a multi-weight optimization to a single-weight
optimization.

[7] examined at resource allocation in fog
computing by looking at several types of applications and
using three different scheduling policies: FCFS,
concurrent, and delay-priority. Video surveillance (VSOT)
and the EEG tractor beam game are two applications that
incorporate the algorithms (EEGTBG). The first is a near-
real-time application, and the second is a delay-tolerant
application.[8] proposed a prioritized job scheduling
methodology in fog computing to reduce overall response
time and cost. When a job arrives, its priority is determined
by its deadline. The computed priorities of a work are used
to determine where it should be placed in the Fog layer.

There are several micro data centre’s and Fog
nodes in each Fog layer that can communicate with one
another. The workload is transferred to Cloud if all of the
data centres in a Fog layer are saturated. Other significant
goals, such as energy consumption and network utilization,
are ignored.In a Cloud-Fog scenario, [9] suggested a
genetic algorithm for job scheduling optimization. Their
goal was to reduce the amount of time it took for jobs to be
executed. Each chromosome indicates a node's task
assignment. To create a new population, mutation and
crossover were used.

In their work on Real-Time Task Assighment
(RTTA), [10] employed deep reinforcement learning and
evolutionary approaches to schedule real-time jobs and use
a neural network trained by reinforcement learning.

[11] Proposed an approach for categorizing tasks
into categories or classes based on their qualities, with
each class including tasks with similar characteristics. The
tasks inside each class are scheduled in order of execution
time, and the classes are scheduled depending on the
weights supplied to characteristics.
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When the existing allotted resources for the
virtual machine are insufficient, [12] established a resource
allocation strategy for dynamic placement of VM on Host.
The strategy incorporates placement of Virtual Machine
for Applications at the initial deployment of these apps
onto the cloud.

In [13] data uploading, slicing, indexing,
encryption, dissemination, decryption, retrieval, and
merging are all part of the proposed framework. The
hybrid encryption technique was created to ensure the
security of huge data prior to its storage in many clouds.
Real-time cloud storage environments are used in the
simulation analysis.

For breast health monitoring, a suggested 1oT-
cloud-based health care (ICHC) system framework [14]
has been developed. Using this approach, the earliest
probable breast cancer signs can be identified.

In [15] proposed a new technique for gathering
additional real-time traffic data that is based on a genuine
cloud model. Developed a hybrid approach dubbed smart
road traffic information service (RTIS) that combines
WSN and VANETSs to transform traditional transportation
into an intelligent transportation system

.3. Proposed Work:

The architecture is shown in the figurel. It has
mainly three layers. User layer, Edge layer and Cloud
layer.
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Figurel. Mobile Edge Architecture

User layer: Sensors and actuators make up the IoE
layer. Cameras, temperature, heartbeat sensors, GPS
sensors, humidity sensors, and other sensors obtain raw
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data from the outside environment, convert it to signals,
and send it to Fog nodes for processing. Fog nodes deliver
the results of their processing to actuators, which act as
controllers and take appropriate action.

Edge layer:Between the Cloud and the end
devices, the fog layer serves as an intermediary. It strongly
combines the Cloud and IoE layers of the Fog, enabling
both independent evolution and high levels of interaction
between them. The Fog layer serves as a backbone to the
core loE platform when using the Cloud services
mentioned above.

The Edge layer, which is made up of
heterogeneous Fog devices with limited compute, storage,
and networking capabilities, consists of routers, switches,
proxy servers, and cellular base stations. Edge servers with
resources including processors, RAM, and storage that are
connected to edge devices. A Cloud server is connected to
these servers.

Cloud layer:Cloud is the architecture's topmost
layer. It collects information from networking devices for
long-term activity and data analysis, and then sends the
results to Edge devices for action.

In e-healthcare, cloud-based solutions result in
increased latency, which is undesired in emergency
situations. With Edge computing, a significant number of
healthcare computing jobs can be completed by local Edge
servers, resulting in lower latency and increased
availability.In smart health care applications, there are
various use cases, some of which are critical and others
which are delay-tolerant. For example, a doctor's data is
recorded and saved so that he or she can review it later.
Delays are tolerated in some cases.While faster data
processing is necessary in some cases, such as when a
patient is in a critical condition, it is not always necessary
to generate emergency alerts. Because a delayed reaction to
an emergency notification can threaten the patient's life,
such tasks have a higher latency requirement.

In the proposed work, the requests are classified
into three types.

1. High delay sensitive.
2. Moderate delay sensitive.
3. Low delay sensitive.
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Figure2. Proposed Architecture

In the first case few attributes were considered.
They are high blood pressure, temperature, colestral and
heart rate. In the second case, the values of these attributes
are moderate and used only for booking an appointment.
Hence considered as moderate delay sensitive. In the third
case, the values of these attributes are almost normal and
seek less medical attention. Hence considered as low delay
sensitive.

The input is collected and given to the edge server. The
server then analyses the severity based on the attribute
values.

1. If the request comes under emergency i.e., highly
delay sensitive, then it will be assigned to the
cloud server with high MIPS computation
capability. Thus the response will be given in
short time.

2. If the request comes under moderate delay
sensitive, then the request will be assigned to the
server immediately which is having moderate
computation capacity only if the waiting queue is
empty.

3. If the request comes under low delay sensitive,
then it will be assigned to the waiting queue. It
will be given low priority.

The time taken to process the request is calculated using
number of instructions, computation capability of the
server, data size and data rate.
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_ CPU cycles Data size (1)
- Computation capacity = Data rate
Ii Dsi
T=—+— 2
=i T ori 2
Where,

T.s the Total time taken.

I; is the number of CPU cycles.
CC; is the Computation capability.
Dgis the Data size of the task.

D, is the Data rate.

To optimize the total time a threshold value has been taken.
It is represented as o. The value is taken from the mean of
all generated values.

The optimized value can be given as,

To=(1-0)T; ©)

4, Experimental evaluation and
Results

The algorithm is implemented in Cloud Simulator
which provides a virtual environment where we can deploy
infrastructure. The results are presented in the tables and
graphs. The obtained results are compared with existing
methods FCFS (First Come First Serve) and SJF (Shortest
Job First).

The algorithm is implemented by varying humber
of devices. Initially 100 devices were taken and calculated
the time. Then the algorithm is repeated with 200, 300, 400
and 500 devices and assigned the resources accordingly.

Tablel. Time taken for different nodes

Number of Nodes Time taken(msec)

SJF Proposed

100 200 170
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200 230 220
300 245 230
400 250 235
500 257 242

Table2. Time with Optimization

600
500 f??-r
400 -

300

| ¢
W = Proposed
200 -

100 ====SJF

O T T T T 1
100 200 300 400 500

Number of Nodes

Response Time (msec)

Time taken(msec)
Number of Nodes

Obtained Optimized
100 170 125
200 220 130
300 230 183
400 235 190.5
500 242 210

Tablel presents the time taken to process the
request for existing algorithm and proposed algorithm. For
100 nodes, in SJT it is taking 200 msec and for proposed
the time taken has been reduced to 170 msec. Similarly, for
other nodes also the response time has minimized in
proposed algorithm compared to SJF algorithm.

Table2 presents the response time using proposed
algorithm before applying optimization and after applying
optimization. For 100 nodes initially it is taking 170 msec
and after applying optimization the value has been reduced
to 125 msec. Similarly, for other nodes.
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Figure 3. Response time by varying nodes

From the results, it is observed that the proposed
method is taking less time to allocate resources and overall
performance is improved by 40.1%.

5. Conclusion:

The number of Internet of Everything (loE)
devices is growing every day and generating vast amount
of data. Cloud computing is capable handles that data
whichallows users to access computing, storage, and
network resources on demand. Few applications like smart
healthcare are delay sensitive. A task scheduling method
is proposed that assigns resources based on priority. Based
on attribute values such as blood pressure, heart rate, and
temperature, the requests are divided into three categories:
highly delay sensitive, moderate delay sensitive, and low
delay sensitive. In order to deliver services with less delay,
the execution time is then minimized by choosing a
threshold value. The overall performance is increased by
40.1%.
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