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Abstract: Mobile edge computing offers cloud-like services at the edge of mobile networks to fulfill the
escalating user demands for applications that are latency sensitive and require quick computation. However, this
paradigm is confined to restricted resources; hence, an efficient and effective resource allocation strategy is
necessary for optimum resource usage. Considering this fact, this article aims to describe a new method named the
priority-based resource allocation scheme for efficient use of the available resources in this paradigm. Computing
resources are allocated adaptively by considering the time-constraint nature of the incoming requests. The proposed
approach shall adapt to meet the resource requirements and incoming requests' priorities to accomplish the task.
After determining the received request type, which can be either a priority-based or ordinary request, each will be
handled in one of three possibilities. At the edge node, available resources are managed in such a way as to handle
the maximum number of incoming requests and the optimum use of scarce resources. Simulation results show that
our proposed priority-based resource allocation scheme method outperforms the benchmarked schemes in average
response time, average latency, resource usage, task execution time analysis, and energy consumption.

Keywords: priority-based resource allocation scheme, mobile edge computing, cloud, resource allocation,
resource usage.
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1. Introduction

The number of wireless devices, including,
smartphones, tablets, and other handy smart gadgets,
has been swiftly mounted over the last decade [1]. The
convenience and advancement of such wireless gadgets
have led to numerous loT-based applications, for
instance, healthcare monitoring, smart hospitals, smart
cities, autonomous vehicles, tracking systems, video
surveillance, smart agriculture, and signal control and
traffic cameras, etc. [2-4]. The aforementioned devices,
loT-based applications, mobile computing, and some
other evolving technologies are all producing a massive
amount of data. Some facts are mentioned here:
according to professional predictions, there will be 75
billion Internet of Things (loT) installed worldwide by
2025 [5-8]. In 2019, Cisco reported that data generated
by machines, and human users have reached 500
zettabytes. Furthermore, a report published and funded
by Seagate, is expecting 175 zettabytes of data to be
produced yearly by 2025 [9-12]. As many mobile
computing and loT-based applications are demanding
rapid and real-time response. Thus the mobile edge
computing (MEC) is consequently offering the viable
solutions to meet these demands (i.e., to help in
governance of massive amount of data and to meet the
restricted response required by the applications) [13, 14].

This new MEC paradigm offers a solution to the
time-delay problems by moving the critical data
processing to the end devices or at the edge of the
network. Instead of depending on centralized processing,
where data should deliver back to the server constantly,
edge-based devices can accumulate and process more
effectively the data in real time, hence can respond
quicker and more effectively [15]. By doing so, not only
the latency is reduced, but the amount of data can be
exchanged in lower volumes hence consumes less
bandwidth. This system provides a cost-efficient data
processing mechanism [16-18].

According to researchers, using the MEC may lessen
the energy consumption by 30 to 40 percent and
improve response times by 80 to 200 milliseconds for
the end devices [19]. Considering these benefits and use
cases of the MEC, it is expected that approximately 75
percent of all data will be analyzed at the edge by 2025.
Furthermore, many experts predicted that 45% of the
data produced by loT would be kept and managed by
the MEC [20].

Along with the benefits mentioned above, edge-
computing researchers and experts should be well
conscious of various challenges, particularly system
dependability and resource efficiency. These resource-

restricted end devices could fail easier due to short
battery life or scarce wireless communications.
Although MEC differs from cloud computing, some
security and privacy concerns still exist in this paradigm.
These security concerns are largely linked to network
topology when various inexpensive personal mobile
devices are considered a part of the system
infrastructure [21-24].

Fig. 1 illustrates the architecture of MEC, where the
edge computing nodes are situated between the end
devices and the cloud server [25]. It greatly boosts the
response-time (due to the smaller distance between end
devices) for the latency stringent applications. This
paradigm has three tiers, first is the loT/mobile devices
layer, which comprises different end devices and
various other sensors. The next (second) layer is the
MEC layer, which contains Edge Nodes (ENs) and
having various components including an EN manager,
resources such as computing and storage, virtual
machines (VMs). The third layer is the cloud layer,
although cloud servers have more storage and
processing power compared to the ENs, these
resources are typically located far (physically) from the
end/edge devices, which causes delays and latencies
because of the huge distance. To alleviate the issue,
MEC aims to lessen the delays by bringing cloud-like
services nearer to end devices. Data processing and
computation at the edge layer can be more interactive
and more responsive for the runtime response required
applications due to the shorter distance.
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Fig. 1 Fundamental architecture of the mobile MEC paradigm

MEC considers the end users’ applications that
some may require real-time response, some may
demand quick sensitive data exchanging, and others
may rapidly generate a massive amount of data for fast
data storing. Lacking in timely real-time response can
be a critical cause leading to loss of life and lost capital
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investments when crucial deadlines are not met due to
latency restrictions posed by delays [26-28]. These are
the challenges to be overcome within the MEC. Using
this paradigm, end devices and loT-based applications
can offload their intensive computation tasks to satisfy
the increasing demand for higher computational power
and low latency. The accessibility of the scarce
resources in MEC is often a challenge [29-31], so
fulfilling the demands of application to have maximum
allocation of the available resources is always very
critical. The optimum usage of MEC-limited resources
requires an intelligent mechanism in resource
allocations.

The remaining paper is structured as follows:
Section 2 discusses some of the prominent and closely
related works. Section 3 provides the proposed priority-
based resource allocation scheme (PBRAS) with details
and necessary explanations. Section 4 discusses the
simulation findings and the performance evaluations of
the presented work. Section 5 concludes this paper.

2. Literature Review

Efficient resource management is one of the key
research areas under the MEC paradigm. Many
researchers have focused on this issue for achieving
resource allocation efficiency. A broad range of
resource allocation (RA) techniques and schemes have
been suggested to deal with the challenges of resource
management or RA in the MEC platform.

Effective resource usage plays a significant role in
efficiently accomplishing MEC tasks. The authors in
[32] proposed a technique to handle the challenges of
computation offloading, content caching, and RA for
MEC system. The presented method decays the
primary problem into smaller problems and finds the
solution in an efficient and dispersed way. Similarly, an
approach is presented in [33], where the authors
designed an RA algorithm by considering both the
user’s demands for resources and the number of VMs
needed to perform the massive computational tasks.
The suggested work was also applicable for the
optimum selection of data centers in the MEC
architecture and to lessen the maximum latency.

The authors presented a framework in [34] to
address the resource optimization problem. In this
proposed work, it involved network architecture,
communication, and computing resource elements.
Each base station (BS) simply should handle its own
assigned tasks/problems without swapping to the other
BSs. Consequently, the complex issues related to the
signaling overhead problem can be considerably
lessened. Similarly, a technique was offered in [35] to
perform the RA efficiently for the MEC environment.
The technique offers various services and resource
packages to enhance the resources usage of MEC
within certain budget restrictions. The proposed
method ensures impartiality (fairness) during the
resources sharing among the sets of end users and the

edge service providers.

An effective RA effort to enhance the energy
efficacy of end devices was offered in [36]. The
proposed method was useful in reducing the energy
dissipation for an offloading system. In the proposed
work, two factors were considered: one is the task
computation duration and the other is the energy
expense for data transmission throughout the
communication process. The authors in [37] offered a
method to lessen the energy consumption and latencies
in the end devices and the MEC server. In the
suggested technique, the average amount of energy
used to complete a task was deemed to be a
performance evaluation metric. To minimize the energy
consumption for offloading computational tasks by
considering both the offloading decisions and data
transmission, a strategy was developed in [36].
Additionally, the primary objective of this strategy was
to minimize offloading system energy usage within the
given delay restrictions. Another similar energy-
efficient task scheduling and resource allocation
scheme is presented in [38], in which the network
traffic and the computation offloading strategy were
jointly improved for the MEC system. In this
technique, the interference issue between the mobile
users was reduced. However, this method is an
impractical model, as only a single mobile user was
considered in this proposed system. Further, the
offloaded data were susceptible to cyber-attacks.

A technique called as Zenith was offered in [39] to
handle and perform the computation of RA in MEC.
The intended algorithm enables resource-sharing
contracts between the service providers (SPs) and the
edge infrastructure suppliers. Based on the established
agreements, SPs use a resource provisioning strategy
that enables tasks to fulfill their delay restrictions.
Although it is suitable for resource scheduling, it does
not take requests' priority into account. A similar
technique for the paradigm of edge or fog computing
resources allocation was offered in [40]. In the
proposed method, the authors presented a three-tiered
model for efficient resource allocation. The proposed
method is intended for task allocation to the end
devices on the MEC server. The assessment
benchmarks contained a trade-off between cost, user
comfort, and the response time. The drawback of this
technique is that it allocates resources before task
processing or execution because there is no facility
available for the runtime resources’ allocation.

Many authors have paid attention to the efficient
resources usage and to lessen the end-to-end delays.
Some of the related works are discussed here
considering this fact. A method was designed in [41] to
decrease the end-to-end latency problem by performing
the RA effectively. The authors also tried sorting out
the problem of when computing resources are scarce by
efficiently using them for task processing. By
allocating the resources to the requested tasks
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effectively, and enhances the resource efficiency is the
target of the study presented in [42], where the authors
proposed an algorithm to assign the set of tasks to the
nodes where these nodes were situated at the edge of
the network. The aims of this algorithm were to lessen
the memory needed for the task execution and
processing time at the edge nodes. The authors of [43]
proposed another method to reduce the latency for
mobile applications while considering the resources
usage limits. Although their technique was good
enough for latency minimization, they did not pay
attention to the security issues as the application data
were not secured from the attacks before being sent to
the server. Furthermore, this method was limited to a
single offloading request use case. Table 1 shows a
concise comparison of 10T, edge, and cloud computing
properties.

Table 1 Traits of 10T, edge, and cloud computing [13]

Characteristics 10T Edge Cloud
Implementation  Decentralized  Decentralized  Centralized
Computational Restricted Restricted Unrestricted
Elements Physical Edge nodes Virtual
devices resources
Storage Very limited  Scarce Unrestricted
Big data Source Process Process
Response time NA Fast Slow

The above-mentioned techniques have their own
limitations and are not applicable, especially where the
priority-based RA is required for the latency constraint
applications. Some requests from different applications
have to be prioritized based on application demands.
Accepting the challenge and considering the above-
mentioned situation, we have proposed a priority-based
RA scheme to effectively use the limited resources in
the MEC paradigm.

3. Methodology

For delay constraint applications, a local task
computation in the end devices is a possible solution,
but nearly all end/edge devices have restricted
resources to satisfy the needs of several applications.
MEC might be a viable solution to deal with such a
condition. We are thus inspired to offer a method to
attain an optimum RA and usage in the MEC
paradigm. The key idea in our intended technique is
that data is being produced at the end devices, e.g.,
smartphones etc., where they send requests to the
edge nodes (ENs) for different resources for the data
processing. This frequently happens because of the
devices’ own restricted resource capability for data
processing and storage.

If the resource demand is not delay-constraint,
and there is no EN accessible at the time of request,
the end device can directly connect to the centralized
cloud for cloud services. Otherwise, the request will
be handled in accordance with the proposed method
for resource usage and optimization, (expressed in

further details in Fig. 2).

Edge Nodes or Edge Centralized Cloud

@. v ‘:nrﬂuq 3
& [aoes —==

Requesi(s) forwarded for resources

jeje]| 7

Response from cloud

Fig. 2 Schematic for handling requests and allocating resources

To handle the accessible resources and manage
the incoming requests, the following sets are deemed
during this research work, whereby the ENs are
ordered as EN, = {en, en,, ens,..., en,} to perform
and manage the allocation of various resources. End
users are indicated by E, = {euq,eu,, eus,...,en,}
that rise requests for various resources. All the
incoming requests are recorded in R,={PB., N}, R, €
E,; and B.={pry, pry, pr3,..., pr } handles priority-
based or delay-sensitive  requests. N, =
{nry,nry,nr;,...,nn, } is considered a set for the
normal type or latency tolerable requests, and the last
set A= {ary,ary,ars,...,ar,} is used to manage the
number of currently accessible resources at the EN.

Smart vehicles, ambulances, hospitals, etc., or any
other end users can request resources. Each task for
processing can be grouped by two considerations,
and these are denoted as Ty = {oy, n, } Tk € Ry,
where w, signifies the size of input data for
computation to be sent to MEC (i.e., the amount of
input data for offloading), and x, indicates the
number of CPU cycles needed to execute that task.

The incoming requests are classified into two
categories namely priority request B. and normal
request N,. Shown below describes how to consider
newly received requests R, from the E,. When a
request R, arrived, initially it is analyzed to be either
as a priority-based request (pr;) or an ordinary
request type (nr;). We presume that the priorities of
requests/tasks are already defined that can depend on
user or application demands so that these will be
handled accordingly. When an end user eu; intends
to create a request for computation offloading, then it
will select one option for any request from
predetermined two options. As shown in Table 2, ‘0’
represents B. and ‘1’ represents N,, which will be
recognized in the RA method. With an end user eu;
selecting the desired option, then the EN will assign
the requested or available resources according to the
selected action.
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Table 2 Instances of priority-based and ordinary types of requests
“0” for priority-based “1” for normal type request

request

Ambulance Movie

Hospital Gamming

A patient police line Watching video
Traffic signal Any data related to
Fire brigade entertainment

A newly received request will be projected to
either 0 or 1 as per the end user eu; choice stated in
(). The request mapping function is

R, — [0,1] (1)

Stpr; >0 Vpr;€ P. & PL,€ER, & R, €EE,

nn—>1 vny;€ N, &N, €R, & R €EE,

There might be three possibilities for RA for both
categories of requests. Initially, let us start by
considering the B. requests. If the number of B. are
less than or equivalent to,A,. in this scenario, first the
P, will be calculated (in accordance with their limits
pry to pry) and their values will be added in P, as by
using the expression in (2). Then, likewise, the
current available resources will be determined
(counted) as per their limits and will be stored into
A, as represented in (3). Following these
calculations, the A, will be allotted to B. which is
stated as in (4). For this procedure, first both
summation symbols will compute their values as per
to their beginning and closing limits (pr; to pr, and
ar; to ar, respectively). After these computations,
then RA will be made to B. as MENp, - Here, MENp,
denotes RA to A. at EN. Further, condition C1

specifies that the overall RA at the EN cannot be
outstripped to the EN’s utmost resource limit.

k

A :Zpri, st PreRy )
i=1
n

A -Yan, st A eRG (3)
=

Case 1 (for priority-based requests) :
(Pr<A) st VR eR & VA eRG

k n
Zpri (Zar, nENPrngI’ (4)
1=1 1=1
st Cl. 0<7g <RC;, where B <R,
Ar

In the second case, the number of B. is greater
than A,.. Here, before allocating the resources, a task
can be divided into smaller tasks and these substituted
tasks can be computed in sequence or parallel or in the
mixture of both relying on the resources' accessibility.
Similar to the previous situation (scenario), initially,
P. and A, will be calculated using (2) and (3),
respectively. In this case A, are fewer than P, so the
remaining demanded resources are obtained back from
N, and put into A, as by using the expression in (5) and
(6). After getting back the demanded resources, these
are assigned to B. by using the expression in (7) and
the uncompleted N,. will be forwarded to the cloud data

center by considering the expression in (8). By this
approach, the utmost requests/tasks can be handled, and
usage of resources can be assured efficiently.

Case 2 (for priority-based requests) :

(B >A)&(A #0), st VR eR & VA eRG

(F-A)=s (5)
A «——(N;-9) (6)
k n

Z:l: pr; (; ar; UENF\’ ] (7)
S— Yee (8)

st C2: 0<7, <RC;, where B <R,
Ar

In the expression (8), symbol y.. indicates the
uncompleted N, (after getting back the resources),
which are sent to the cloud.

The third possibility is that when B. received at the
EN, if there is no instant resource accessible (i.e.,
A, = 0) to fulfill the demands of requests, then it is
possible to manage the situation just like the second
case scenario as mentioned above. In such exceptional
instance, resources needed by the new B. request(s) can
be taken back from the ordinary type N, request(s)
(same way as scenario case 2 for B.) and be assigned to
the demanded P.. This is applied in accordance with
the expression in (11). These unfinished N, will be
directed to the cloud datacenter as stated by (12).

Case 3 (for priority-based requests) :

(R >A)&(A =0), st VP eR & VA eRC

(Pr-A)=s )
A —— (N =5) (10)
iZ:: pr; (iZ::ari 77ENPr ] (11)
S— Ve (12)

st C3: 0<rng, <RC;, where B <R,
H,

The idea RA for B. is relevant to the situations for
the normal or ordinary requests (N,.) but with a few
modifications. In the first situation, when A,. are greater
thanN,.; in this situation, first N, will be computed
(based on their limits nry to nr,,) and their values
added in N, as represented by (13). Then the A,- will be
determined as per their limits and the values will be
added into A, as expressed in (14). After these
calculations, resources will be allotted to N, according
to the expression in (15) where both summations
symbols will be compiled as per their limits (nr; to
nr, and ar; to ar, respectively). Following these
calculations, resources will be assigned to N as ngy,, .

Here NENy, indicates RA to N, at EN. Additionally,

condition C4 specifies that the overall RA at the EN
should be less than or equal to A, and must not be
surpassed to its upmost available resources.
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st Ny eRy (13)

ar, st A eRG (14)

Case 1 (for normal type requests) :
(N, <A) st VN eR & VA eRG

inﬁ (ian nENNerAr (15)

i=1

st C4 0<n@g, <A, where N,ecR,

The second case for N, is when A,. is accessible but
not sufficient to satisfy the demanding requests. In such
case, the available resources will be assigned to N, by
implementing the expression as (16) and the remaining
N, will be forwarded to the cloud data center by
applying the expression in (17).

Case 2(for normal type requests) :

(N >A)&(A #0), STVN, eR, & VA eRG

m n
ani[_ ar UENNrJZAY
1=1 1=1

(16)
Yoy, < (Ne e, (17)
st C5 0<7mg <A, where N e R,

N,

r

Algorithm 1 : Priority-based Resource Allocation Scheme (PBRAS)
for MEC

Set of all requests R, = {P., N}, R, € E,,
Set of priority-based requests B. ={pry, pr, pr3...01: }, - €ER,
Set of normal type requests N, ={nry, nry, nr3...nr, }, N, €R,
Set of all resources at the EN, RC; = {rc;, rcp, res...re )
Set of available resources A, ={ary, ary, arz...an }, A, € RC;
Variables (R, B, N,,RC;, A,, NENg, VL‘L‘N,,)
Initialization:
Requests R, received at EN
for each R, do
Identify the request type either it is pr; or nr; as Eq. (a)
Compute B,
for B. do
| B «— 5k, pr st VR €R,
end for
Calculate N,
for N, do
| Ny «— S i s.t VN, €R,
end for
end for
for each RC; do
Count A4,
A, €— Y, ar; s.t VA, €RC;
end for
Check the type of request and perform resource allocation
if . do
if (. <A,)do
pr g (21":1 ary 'IL'Np,) <A,
else if (B > A4,) && (A, #0) OR (P, > A,) && (A, = 0) do
B —-4)=S
A, €— N, -$)
2 pr (S any e,
Yeen, <— S
end if
else
N, do
if (N, <A4,) do
By (S ani mew, ) < Ay
else if (N, > A,) && (A, #0) do
2Py nr (2?:1 ar; TIENN,) > A,
Yeey, €— (Nr - nb‘NNY)
else (N, > A,) && (4, =0)
Yccy, €—Nr
end if
end if
Output: PBRAS is performed

The third case for N, is when there is no A,

accessible or no possibility for assigned resources to
become available within the maximum wait time of
requestors or requests for resources. In such situation
all new receiving N, will be forwarded to the cloud
data center by using the expression in (18). Algorithm
1 represents the whole steps of the proposed PBRAS
for the MEC system.

Case 3(for normal type requests) :
(A =0), StVN, eR & VA eRC
7CCNr «—N, (18)

st C6: 0<7mg <A, where N, eR
N

]
Algorithm 1 represents the whole steps of the
proposed PBRAS for the MEC paradigm. The requests
for resources are inputs, and the resource allocation has
to meet the demanding requests for resources are the
outputs. It follows the defined steps and processes as
explained in the above scenarios for efficient and
adaptive resources usage in the MEC paradigm.

4. Results and Discussion

Simulations were executed to assess the
effectiveness of the intended PBRAS. Resources are
allocated to the incoming requests in accordance with
several particular parameters, such as request priority,
the required resources, processing time, and the input
data size.

The descriptions of the network link and processing
nodes for the simulation framework are described in
Tables 3 and 4, respectively. The iFogSim was used for
simulation purpose. The reason for choosing iFogSim
is that this simulator has been widely used by the
scholarly community for various edge and fog
computing-based simulations [44]. Fig. 3 depicts the
graphical user interface (GUI) network layout for the
simulation environment.

cloud dafa center

)

mobile-phone

)

patient-data

)

player-data ambulance-data

Fig. 3 GUI layout for simulation setting created through iFogSim

For the simulation topology, different components
were setup. The entities' characteristics were specified
during the construction of topology. Outcomes of the
proposed PBRAS scheme were evaluated with different
performance evaluation metrics. For essential
comparison, PBRAS was compared with benchmark
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algorithms such as First Come, First Served (FCFS),
shortest job first (SJF) [45], and the Zenith technique
[39].

Table 3 Network links description
Source node Destination node  Latency in ms

GW-router Cloud data center 100
Edge-node GW-router 70
Amulance-data Edge-node 50
Patient-data Edge-node 45
Player-data Edge-node 55
Mobille-phone  Edge-node 60

Table 4 Simulation of environment parameters

Parameters Edge node  Cloud node
CPU MIPS [500, 3000] [2000,10000]
CPU usage 0.5 2.0 (Cloud VM)
RAM capacity 32 GB 64 GB

4.1. Average Latency

Fig. 4 depicts the average latency for the stringent
and ordinary request types. During the simulations, the
maximal delay tolerance was set to 450 ms and 250 ms
for delay-tolerant and delay-restricted requests,
respectively. Based on the achieved findings, it was
observed that the outcomes for both request types were
acceptable in terms of the highest latency tolerance
limitations. The average latency rises steadily up to 350
ms when considering 100 requests without
distinguishing their types. These findings show that
PBRAS fulfills the request’ maximum delay tolerance.
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w
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Fig. 4 Average latency by contemplating the number of requests
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4.2. Average Response Time

Fig. 5 illustrates the assessment of the average
response time for various numbers of arriving requests.
When the number of tasks rose, the response time also
surged for all methods. SJF and FCFS performed well
when there were few requests, but as the number of
requests increased, their response times were also
noticeably affected. As FCFS assigns resources based
on the arrival sequence, that’s why incoming requests
will continue to queue up or keep waiting if the
required resources are not currently available. Further,
in the case of the SJF algorithm, it prioritizes the
shortest job; therefore, bigger requests confront higher
waiting times for their executions. Whereas Zenith's
average response time is smaller than the SJF and
FCFS, which could be due to its suitable resource
scheduling ability, but it does not take the priority of
requests into account.

450

N
o
=]

w
a
=]

w

o

=]
L

N

3

t=]
L

Avg. Response Time (ms)
o S
o o

=

a 9o

S o
L L

o

T T T T T T T T T T
10 20 30 40 50 60 70 80 90 100
Number of requests for resources

Fig. 5 Response time relative to the number of incoming requests

In contrast, in PBRAS, the tasks were arranged
according to their priorities and the resources they
required thus, it may react or respond to requests
rapidly as far as feasible by considering the requests’
nature. The overall response time of PBRAS is
obviously presenting superiority over the compared
techniques. Hence, the proposed PBRAS significantly
performs better than the other conventional schemes by
taking the average response time into account as the
number of tasks increases.

4.3. Resource Usage

Fig. 6 demonstrates the proposed scheme's overall
resource usage compared to the other techniques.
Noticeable variances/fluctuations exist in resources
usage in the other methods. FCFS suffers with uneven
resources’ usage since it allocates the resources without
considering the required resources for their executions,
execution time, and size of data that needs to be
processed. There might be instances where requests
could often need to wait even when they require
processing a lower amount of data. Likewise, to the
FCFS, the SJF also experiences irregular resources
usage and is facing higher variations. Additionally, the
Zenith algorithm has smaller fluctuations and achieves a
better performance than the FCFS and SJF because of
its resource scheduling ability.

Conversely, it appears that the PBRAS outperforms
compared to the others in terms of resource usage. This
indicates that more requests were assured. Resource
management and the task scheduling strategies are the
primary contributing aspects that eventually improve

the resource usage.
80

—=— PBRAS —v— Zenith
—e—SJF

—+—FCFS

Resource Utilizatio (%)

10— T T T T T T T T
40 60 80 100 120 140 160 180 200
Number of end devices are demanding for resource

Fig. 6 Usage of resources when various end/edge devices are
requesting resources at various times
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4.4. Analysis of the Task Execution Time

In Fig. 7, we considered four distinct simulation
configurations for four algorithms according to given
tasks to assess the execution time. From the figure, in
configuration settings 1 and 2, FCFS is facing more
time than the SJF and Zenith, while in other cases it is
varying. The SJF is taking more time than Zenith in
configurations 2 and 3, while the situation is
contrariwise in 1 and 4. In contrast, PBRAS is taking
less time across all configuration iterations.

100
BPBRAS BSJF

Simulation Config. 1 Simulation Config. 2 Simulation Config. 3 Simulation Config. 4

BFCFS Zenith

N =) =)
S =} S

Task Execution Time (ms)

Ny
o

Fig. 7 Comparison of the task execution time of algorithms for four
different configuration settings

Since FCFS assigns resources to the tasks without
ensuring their amount of input data, processing time, or
required resources, that’s why it takes more execution
time. In several situations where requests wait even,
they are needed to process a smaller amount of data.
Further, the situation is similar when we are considering
SJF as it leads to boost in the waiting time due to a
mismatch of the resource demands and accessibility.
Furthermore, when we talk about Zenith, it leads to a
rise in the cost of waiting time as it looks to find a
perfect match between the demands and the availability
of resources, but not on the priority of the request.
Conversely, the scenario is different under the proposed
PBRAS method as the management of resources and
task scheduling is performed based on the nature and
priority of each request, which eventually reduces the
cost of processing and waiting time.

4.5. Energy Consumption

Fig. 8 depicts the evaluation performance of our
proposed PBRAS Dby considering the energy
consumption with respect to the number of receiving
requests. From the figure, when the number of
receiving requests is raised, the energy consumption
also increases for the methods (because it needs more
processing and more switching thus needing extra

energy).

2000
1800 mWPBRAS  ESJF
= 1600
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c
= 1400
5 1200
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Fig. 8 Energy consumption in kilojoules with reference to incoming
requests

The energy consumption is nearly equal when there
are only 50 requests demanding for resources, but when
this demand for resources is increasing, our proposed
approach consumes less energy comparatively to others.
This is because, unlike SJF and FCFS, it assigns
resources to incoming requests and then manages the
load on those resources, which makes it overall more
efficient. Compared to Zenith, FCFS, and SJF, our
proposed method has a lower energy consumption level
for all sets of incoming requests.

5. Conclusion

In this paper, an effective priority-based resource
allocation scheme (PBRAS) is proposed. The novelty
of the proposed technique is that the received requests
from end devices for resources are divided into two
categories (i.e., priority-based requests and normal type
requests). Three possibilities exist to deal with the
priority-based requests. The first scenario is when all
the demanded resources are available, and these are
immediately allocated. The second and third situations
are complicated when there are either insufficient or no
resources available. Under these circumstances, the
required resources can be taken back from the ordinary
type of request(s) and allocated to the new priority
request(s). Resulted of this, incomplete ordinary-type
requests will be directed to the centralized cloud. The
proposed approach is also capable when managing new
requests from an ordinary request type or category and
can be completed with three scenarios but with lesser
modifications. The simulation results reveal that the
proposed PBRAS enhances the usage of resources at
the EC node and decreases the response time for the
end devices due to its adaptive resources allocation
ability.
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