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Abstract — Throughout the long term, haze registering has
arisen as a worldview to supplement the distributed
computing in taking care of the postpone delicate IoT
applications in a superior way. Utilizing haze assets, better
execution, for example, in-time administration conveyance,
decreased network load, ideal energy use and so on can be
accomplished. With such execution gain, clients benefiting
the IoT administrations are more fulfilled. Enhancing the
performance of IoT applications can enhance a well-known
metric called Quality of Experience (QoE), which is used to
gauge the level of contentment experienced by Internet of
Things users. Haze registering is a geologically circulated
worldview and essential help of mist processing may exclude
the execution of offloaded undertakings/applications from the
IoT gadgets. This makes QoE mindful situation of utilizations
in haze registering a more prominent test. Since position
calculation is itself a computational undertaking and both IoT
applications and haze hubs need a middle person haze hub to
execute the situation calculation, the position strategy ought
to be light weighted concerning computational intricacy. This
work - proposes-a-lightweight - QoE mindful application
situation strategy in haze registering utilizing Changed AHP
that focuses on the applications and mist cases in view of their
assumption and computational capacity separately for the
position. Adjusted AHP acquires every one of the elements
of traditional AHP while it eliminates rank inversion issue of
old style AHP. Recreation tests, for a relative report, portray
that the proposed model not just accomplishes the ideal asset
use, handling time, and diminished network clog however
lessens the application position time likewise fundamentally
contrasted with the condition of craftsmanship.

Keywords: Application placement algorithm, Internet of
Things (IoT). Fog-integrated Cloud. Modified AHP. Quality
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I. INTRODUCTION

With regards to the Internet of Things (IoT), the cloud gives
a versatile method for dealing with all parts of an IoT sending.
However, especially for time-delicate applications, there are
a few drawbacks to the cloud that are better tended to at the
edge. The vision of the Internet of Things (IoT) is the
additional automation and brilliance to human existence. A
fast development in the quantity of IoT gadgets isn't
unanticipated. The amount of data generated by IoT devices
in the early stages is expected to continue growing at an
exponential rate. Cloud assets may not do the trick to handle
such voluminous information as soon a possible [1]. In order
to meet IoT's requirements, local computing devices are
required. This void must be filled immediately with fog
computing [2]. Situation of IoT applications on mist assets,
further develops the exhibition, for example, in-time
administration conveyance, decreased network load ideal
energy use and so on. Haze processing is an enhancement to
distributed computing as it gives an extra layer of registering

framework between IoT gadgets and the cloud. Such
coordinated foundation is referred as haze incorporated cloud
[3].

IoT applications are put on haze hubs fully
expecting palatable administrations which can be estimated
utilizing a client driven estimation, Nature of Involvement
(QoE). Fundamentally, QoE is the assessment of the
necessity and assumption for an application for a specific
help. Yet, mist processing is geo-graphically circulated
worldview and by and large the essential assistance of the
haze hubs does exclude the execution of the offloaded errands
or applications from the IoT gadgets. For instance, essential
help of switch (a potential haze hub) is to forward information
bundles. Along these lines, QoE ruling elements, for
example, accessibility of mist hubs, handling season of haze
hubs and full circle season of organization change much of
the time. Likewise, QoE is even more an emotional matter
and includes the experience of the clients. This makes the
plan of QoE mindful asset distribution strategies a major test
in haze computing. In [4], the authors define QoE as the
degree of user delight in a service, which is influenced by the
influencing factors that are accountable for the technically
produced service quality. Hence, QoE can be improved
consequently by comedy ing its affecting variables. In an
application situation, these impacting factors are network
quality, asset usage, handling time and so on. By working on
these persuasive variables, we don't just further develop QoE
yet additionally make client more faithful bringing about the
decrease of the give up rate for the assistance [2]. Application
placement involves submitting application requirements and
fog node resource capabilities to a mediator fog node, which
then executes the placement algorithm and maps applications
to appropriate fog nodes. Thusly, application situation
calculation ought to show insignificant computational
intricacy as the figuring assets of a middle person haze hub
might be obliged and the organization of haze hubs might be
exceptionally unsteady. Consequently, in the event of
disappointment of chosen mediator haze hub, next hub ought
to be immediately appointed this work (need to rerun the
application position calculation). Different criticism-based
techniques, for example, Net Advertiser Score (NPS) and
Mean Assessment Scores (MOS), are proposed in [5, 6] to
quantify the QoE. These approaches necessitate human
intervention, which frequently defeats the very purpose of
IoT automation. Another proposed works, to gauge the QoE,
depend on expectation [7, 8] yet exceptionally unsteady haze
climate doesn't appear to be reasonable for expectation-based
technique. A possible approach is to consider boundaries
which are straightforwardly related to impacting elements of
QoE during the situation of IoT applications onto the mist
hubs for example to plan a QoE mindful situation strategy.
This not only prevents but also effectively monitors the
degradation in QoE. We might allude these boundaries as
'QoE ruled factors'. The latest work, towards this, is [2] in
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which creators have proposed QoE mindful application
situation strategy in haze processing considering QoE
overwhelmed factors in direction. The work in [2] involves
flufty rationale to focus on the IoT applications as well as the
mist registering cases based on their assumption and their
computational ability separately. Planning of these ap-
plications, on registering cases, is figured out as a solitary
target multi-compelled enhancement issue. Thusly, a few
disadvantages have been recognized in [2] which are as
follows. In [2], it was discovered that the applied concept of
fuzzy logic may assign the same priority to applications even
when the application dependent metric has different values.
The same priority can also be given to fog computational
instances that have distinct computational capabilities. The
third and very important downside is the exceptionally high
computational intricacy of the procedure for placing
applications.

II. RELATED WORK

The QoE mindful application situation, in haze coordinated
distributed computing, is a difficult issue. However couple of
works [10-13], on application position, have been proposed
by the analysts, just late and most related QoE related
situation work in haze processing, are talked about here as
follows. In [2], creators have proposed QoE-mindful
application situation strategy in haze climate. The goal of the
policy is to prioritize an application request based on what the
user expects. What's more, the arrangement works out the
capacity of haze occurrences for matching the application's
asset necessity. Clients' QoE is determined regarding utility
access, asset utilization and administration conveyance. In
order to get the most out of the QoE for the users, applications
are placed in the right fog moments. This strategy runs in a
decentralized way. In [5], creators have proposed a strategy
called MEdia Haze Asset Assessment (MeFoRE). This gives
the re-quests and fog nodes higher priority based on the users'
relinquish rate—the amount of time it takes for a user to give
up—and a QoE measure derived from Net Promoter Score
(NPS). NPS evaluates the criticism given by the client on a
size of 0-10. The goal is to expand the usage of mist hubs
separated from the QoS improvement. The approach
monitors Administration ~ Level Arrangement (SLA)
infringement in view of unfortunate NPS score. To recapture
the client reliability, number of assets is expanded in light of
the level of SLA infringement. P. To improve the QoE in the
fog environment, Sondarabai et al. [14] present a variety of
mechanisms, such as context-aware application placement,
caching, virtualization, and so on. The creators depict how
QoE and QoS (Nature of Administration) are connected and
different simultaneously.

The creators likewise feature a few difficulties like
reliability of haze hubs, handover strategy, information
security and so on that emerge during the sending of the haze
climate. In [15], creators considered the thought of haze
settlement to make miniature server farms. It comprises of
mist cells, a little delicate product running on the IoT gadgets.
In a mist state, an IoT gadget is assigned as control hub to
address its settlement. The control hub deals with the
computational assets of its settlement other than investigating
the assets from different states to meet out its computational

prerequisite. The fog colony is managed by a cloud-based fog
computing management system, which also provides
computational resources as needed from the cloud. Creators
have planned the application situation on virtualized mist
hubs as a Number Straight Programming issue with cutoff
time as QoS requirement. Distributed computing works with
web-based gaming with the re-quired equipment and
programming. Because of its own impediment, for example,
client inclusion, inactivity, network association and so on the
QoE of players are impacted. The authors of [16] have
proposed a lightweight system called CloudFog that
combines cloud and fog nodes to address this issue.

This framework empowers mist hubs to deliver the
game video and real time to the close by players. An adaptive
video encoding strategy and a deadline- driven sender buffer
scheduling have been proposed, respectively, to enhance
playback continuity and guarantee the arrival of data within
players' response latency. In [17], creators have proposed
QoS-mindful arrangement for the position of multi-part IoT
applications on hierarchi-cal haze framework thinking about
applications' necessities and the conditions of the mist hubs
at the hour of portion. For the profiling of the QoS, idleness
and data transfer capacity are thought of. Geological area,
access network level, sort of connec-tion and equipment and
programming capacities are utilized to characterize the
qualities of the mist hubs. Creators have fostered a Java based
instrument, called FogTorch, by integrating the favorable to
presented strategy.

ITT.  ANALYTICAL HIERARCHY PROCESS (AHP)

Created by Thomas L. Saaty during the 1970s, the logical

progressive system process (AHP) is an organized strategy

for putting together and breaking down complex choices. The
groundwork of AHP direction is science and brain research.

SpiceLogic Scientific Ordered progression Interaction

programming (Ahp programming) is a wizard-based

programming for demonstrating the Insightful order process
bit by bit
The analytical hierarchy process bit by bit approach

Here is the bit-by-bit approach for Insightful Pecking order

Cycle.

—  Step 1: Characterize the issue and Rules

—  Step 2: Characterize Choices

— Step 3: Lay out need among rules and choices utilizing
pairwise examination.

— Step 4: Verify the pairwise comparison's consistency.
Step 5: Utilizing the pairwise comparisons' relative
weights, calculate the alternatives' overall priorities.

—  Step 6: Perform Sensitivity Analysis

A. Define the problem and criteria

1) Ensure Maximum Safety
2) Comfort at its Best
3) Reduce Costs
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IV. METHODOLOGY / TOOLS

A. Data collection Methodology

— Document Analysis: we try to discover all the written
documents about the organization areas relevant to the
system.

—  System Development Methodology

— It is clear and modified in class models and object
oriented

— It uses methods and functions easily.

— The program must inherit in different functions and
methods.

B. Framework & Implementation

This segment portrays the fundamental devices and
procedures used to construct our proposed employee
recruitment services. Laravel Framework assume an
imperative part in the execution of a project.

This project developed by Framework Laravel 9.0
Laravel is one of the most popular server-side scripting
languages running today[28]. It is used for creating dynamic
cloud-based pages that interact with the user offering
customized information. Laravel offers many advantages; it
is fast, stable, secure, easy to use and open source
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Fig. 1 (5A):
Request placement flow chart based on the proposed QoE
algorithm

VI. PROPOSED FRAMEWORK

This work proposes a model for a viable planning of the IoT
application to the haze occurrences fulfilling the QoE.
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AHP Scale: 1- Equal Importance, 3- Moderate importance, 5-
Strong importance, 7- Very strong importance, 9- Extreme
importance (2,4,6,8 values in- between).

A. Resulting Priorities (Priorities)

These are the resulting weights for the criteria based on your
pairwise comparisons:

Cat Priority Rank (+) (-)

1 JobCategories 19.1% 2 12.4% 12.4%
2 JobLevel 8.6% 3 55% 5.5%
3 Eductation 68.5% |1 44.2% 44.2%
4 Employ“;;;; 38% 4 25% 25%

Number of comparisons = 6 Consistency Ratio CR = 25.1%

B. Resulting Priorities (Decision Matrix)

The resulting weights are based on the principal eigenvector
of the decision matrix:

1 2 3 4
1 1 5.00 0,12 5.00
2 020 1 0.12 5.00
3 B.00 200 1 8.00

4 020 0.20 0.2 1

Principal eigen value = 4.684
Eigenvector solution: 8 iterations, delta = 1.8E-8
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VII. ALGORITHM

1) Get application position demand check:

1) [If it is a recently submitted application, recover the
runtime setting Acp, and client assumptions Age,
and set the application utilization proportion Aau to
the default esteem.

2) In the event that not, recover the runtime setting
from the setting recovery unit, the related client
assumptions from the application vault, and the
application utilization proportion from the
application library.

2) The center unit plays out the QoE demonstrating by
giving every boundary a predetermined weight then works
out QoEt.

3) The center unit focuses on the application demand.

4) Assess the ability of the haze hub processing case and
work out the SCC(n) of each mist hub registering example.
5) With the constraints of one-to-one mapping, calculate the
quality rating gain, which is the product of QoEt and the
SCC(n)index of fog instances. Make sure that the
application's response time does not exceed its dead time.

6) Figure out the situation plan.

7) Mist activity implementer gets the situation plan and
follows up on the got plan.

8) Process unit executes the solicitation

9) Execution and Setting Screen notices the execution of the
solicitation while observing the basic setting changes and
sends checked information to the data set.

10) Guard dog gets refreshed data and checks for any QoS
infringement and setting basic changes. On the off chance
that it distinguishes any infringement; it sends a notice
profoundly.

11) Center gets the notice and afterward performs one of the
accompanying two cases:

1) If QoS infringement is distinguished and basic
setting changes, which might influence the
arrangement plan. It recalculates the QoEt esteem,
reprioritizes  the solicitation, refreshes the
arrangement plan, and sends it back to the mist
activity implementer.

2) Assuming that there are no QoS infringement and
setting basic changes, it will overlook the notice.

12) The fog action implementer informs the execution unit
after receiving the updated plan.

VIII. RESULTS AND DISCUSSION

This segment presents a logical conversation on various
executed situations in the application. We have developed
and deployed our prototype on a system Intel Core i5
processor with 16GB of memory and Window 11 OS. The
prerequisites for installing Xampp Server and Composer. The
components necessary to set up the development environment
are composer and other components like VS- Code are
installed in order to create and execute a business network.

Find jobs, vacancy, career online

QOE Aware IOT Application placement
in Fog computing using AHP

8 Top jobs B Top Employers

Sotich indts ¥ Jobs By Categary

Fig. 2 (8A): Home Page

Joblister

© Account Settings

Manage Company Details

g W e pr » 0O

Manage Posts (Jobs)

Fig. 3 (8B): Employee Dashboard

ACKNOWLEDGEMENT

Certainly, this project could not have completed without
guidance and moral support from other staff member of the
college.

Last but least we are thankful to our guide for his
moral support for this project and we are thankful to faculties
for their expert guidance.

Finally, we are thankful to our all-other well-wisher
and those people who are directly or indirectly related with
this project for their valuable and precious help during this
project.

REFERENCES

[1] H. Nashaat, N. Ashry, and R. Rizk, ““Smart elastic
scheduling algorithm for virtual machine migration in
cloud computing,”’ J. Supercomput., vol. 75, no. 7, pp.
3842-3865, Jul. 2019.

[2] M. Gamal, R. Rizk, H. Mahdi, and B. E. Elnaghi,
““‘Osmotic bio-inspired load balancing algorithm in cloud
computing,”” IEEE Access, vol. 7, pp. 42735-42744,
2019.

All rights reserved by www.ijsrd.com 48



Job Placement using Cloud Computing
(IJSRD/Vol. 13/Issue 6/2025/009)

[3] M. Gamal, R. Rizk, H. Mahdi, and B. Elhady, ‘‘Bio-
inspired load balancing algorithm in cloud computing,”’’
in Proc. Int. Conf. Adv. Intell. Syst. Inform. (AISI),
Cairo, Egypt, vol. 54, Sep. 2017, pp. 579-589.

[4] W.Hashem, H. Nashaat, and R. Rizk, ‘‘Honey bee based
load balancing in cloud computing,”” KSII Trans.
Internet Inf. Syst. (TIIS), vol. 11, no. 12, pp. 56945711,
Dec. 2017.

[5] X.-Q. Pham and E.-N. Huh, ““Towards task scheduling
in a cloud-fog computing system,’’ in Proc. 18th Asia—
Pacific Netw. Oper. Manage. Symp. (APNOMS), Oct.
2016, pp. 1-4.

[6] Y. Lin and H. Shen, ‘‘Cloud fog: Towards high quality
of experience in cloud gaming,’’ in Proc. 44th Int. Conf.
Parallel Process., Sep. 2015, pp. 500-509.

[7] E. Bertin, N. Crespi, and D. Collange, ‘‘User- centric
quality of experience measurement,”” Mobile Comput.,
Appl., Services, vol. 130, pp. 33—46, 2014.

[8] M. Aazam, M. St-Hilaire, C.-H. Lung, and L
Lambadaris, ‘“MeFoRE: QoE based resource estimation
at fog to enhance QoS in IoT,”” in Proc. 23rd Int. Conf.
Telecommun. (ICT), May 2016, pp. 1-5.

[9] E. Boz, B. Finley, A. Oulasvirta, K. Kilkki, and J.
Manner, ‘‘Mobile QoE prediction in the field,”” Pervas.
Mobile Comput., vol. 59, Oct. 2019, Art. no. 101039.

[10]W. Song and D. W. Tjondronegoro, ‘‘Acceptability-
based QoE models for mobile video,”” IEEE Trans.
Multimedia, vol. 16, no. 3, pp. 738-750, Apr. 2014.

[I1]M. A. Hossain and A. El Saddik, ‘‘Quality-driven
human-centered approach for service provisioning in
ambient environment,’” in Proc. 3rd ACM Int. Workshop
Hum.-Centered Comput. HCC, 2008, pp. 43—48.

[12]L. Skorin-Kapov and M. Varela, ‘A multi- dimensional
view of QoE: The ARCU model,”’ in Proc. 35th Int.
Conv. MIPRO, May 2012, pp. 662-666.

[13]M. Fiedler, T. Hossfeld, and P. Tran-Gia, ‘A generic
quantitative relation- ship between quality of experience
and quality of service,”” IEEE Netw., vol. 24, no. 2, pp.
3641, Mar. 2010.

[14]S. Ickin, K. Wac, M. Fiedler, L. Janowski, J.-H. Hong,
and A. K. Dey, ‘‘Factors influencing quality of
experience of commonly used mobile applications,’’
IEEE Commun. Mag., vol. 50, no. 4, pp. 48-56, Apr.
2012.

[15]A. Floris and L. Atzori, ‘‘Managing the quality of
experience in the mul- timedia Internet of Things: A
layered-based approach,’” Sensors, vol. 16, no. 12, p.
2057, Dec. 2016.

[16]1Q. Wu, G. Ding, Y. Xu, S. Feng, Z. Du, J. Wang, and K.
Long, ‘‘Cognitive Internet of Things: A new paradigm
beyond connection,”’ IEEE Internet Things J., vol. 1, no.
2, pp. 129-143, Apr. 2014.

[171Y. Ikeda, S. Kouno, A. Shiozu, and K. Noritake, ‘A
framework of scalable QoE modeling for application
explosion in the Internet of Things,”” in Proc. IEEE 3rd
World Forum Internet Things (WF-IoT), Dec. 2016, pp.
425-429.

[18]M. Aazam and K. A. Harras, ‘‘Mapping QoE with
resource estimation in IoT,”” in Proc. IEEE 5th World
Forum Internet Things (WF-IoT), Apr. 2019, pp. 464—
467.

[19]G. L. Stavrinides and H. D. Karatza, ‘A hybrid approach
to scheduling real-time IoT workflows in fog and cloud
environments,”” Multimedia Tools Appl., vol. 78, no. 17,
pp- 2463924655, Sep. 2019.

[20]R. Mahmud, K. Ramamohanarao, and R. Buyya,
“‘Latency-aware applica- tion module management for
fog computing environments,”” ACM Trans. Internet
Technol., vol. 19, no. 1, pp. 1-21, Mar. 2019.

[217Y. Nan, W. Li, W. Bao, F. C. Delicato, P. F. Pires, and
A. Y. Zomaya, ‘‘A dynamic tradeoff data processing
framework for delay-sensitive appli- cations in cloud of
things systems,’” J. Parallel Distrib. Comput., vol. 112,
pp- 53—-66, Feb. 2018.

[22]Z. Hong, W. Chen, H. Huang, S. Guo, and Z. Zheng,
““Multi-hop coop- erative computation offloading for
industrial JoT—edge—cloud comput- ing environments,”’
IEEE Trans. Parallel Distrib. Syst., vol. 30, no. 12, pp.
2759-2774, Dec. 2019.

[23]1Y. Ju, Z. Lu, D. Ling, X. Wen, W. Zheng, and W. Ma,
““QoE-based cross- layer design for video applications
over LTE,”” Multimedia Tools Appl., vol. 72, no. 2, pp.
1093-1113, Sep. 2014.

[24]R. Mahmud, S. N. Srirama, K. Ramamohanarao, and R.
Buyya, ‘‘Quality of experience (QoE)- aware placement
of applications in fog computing envi- ronments,”” J.
Parallel Distrib. Comput., vol. 132, pp. 190-203, Oct.
2019.

[25]V. HA Dastjerdi, H. Gupta, R. N. Calheiros, S. K. Ghosh,
and R. Buyya, ‘‘Fog computing: Principles,
architectures, and applications,’’ Internet Things, Princ.
Paradigms, pp. 61-75, Jan. 2016.

[26]K. Toczé and S. Nadjm-Tehrani, ‘‘A taxonomy for
management and opti-

[27]mization of multiple resources in edge computing,”
Wireless Commun. Mobile Comput., vol. 2018, pp. 1-
23, Jun. 2018.

[28]Laravel Framework 9.0. Web Tech Solution docs. 2023.

All rights reserved by www.ijsrd.com 49



