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Organizations need to understand the importance of resource allocation and
traffic forecasting for cloud computing more than ever because of the
increasing demand for online services, data storage and remote work, which
makes it challenging to estimate traffic and distribute resources. In cloud
computing, there is still opportunity for increasing the model's forecast
accuracy. The more accurate the traffic flow, the better the resource
allocation. Therefore, this study investigate the adequate data analytic
frameworks for managing cloud computing resource allocation in the
organisation, According to the findings, six technique were used just for
prediction, while one was utilized solely for resource allocation. In this sense,
cloud computing resource allocation and prediction may be achieved by
combining several techniques.this paper contributes the review to identify
adequate data analytic frameworks for managing cloud computing resource
allocation.
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A. Introduction

Cloud computing is one of the key technologies that allows organizations of
all sizes to compete fairly[1]. Most businesses use cloud integration because it
satisfies technological requirements, encourages growth and agility and facilitates
more seamless communication between IT and other business divisions. However,
the majority of service providers are getting complaints from clients about
sluggish system performance, application timeouts, and the inability to access
specific services.Cloud computing traffic prediction and analysis provide various
useful advantages, including quick execution, continuous web presence, improved
cooperation, and cheaper subscription costs [2]. These advantages make it the
ideal motivator for businesses to migrate their data to the cloud and examine the
prospect of forecasting the future in order to manage and supply consistent
resources to their consumers.Organizations need to understand the importance of
resource allocation and traffic forecasting for cloud computing more than ever
because of the increasing demand for online services [3], data storage, and remote
work, which makes it challenging to estimate traffic and distribute
resources.Numerous businesses might collapse due to the lack of a reliable
technique for predicting cloud computing traffic [3-4].

Adoption of ICTs has the potential to significantly impact Africa's
development and sustainability, on the one hand. This is because information and
communication technology (ICT) may be used to monitor and manage natural
resources, promote sustainable behaviors, reduce energy consumption, and
mitigate the consequences of climate change[5].Data analytics is the process of
analyzing raw data to acquire actionable insights [6], which are then utilized to
make informed business decisions. Rather than speculating about the future, data
analytics allows you to analyze the past and forecast future patterns and behaviors
[7-8]. In a cloud computing environment, the uneven flow of network traffic makes
it challenging to forecast the network resources that will be adequate to satisfy the
demands of every network client at any given moment [9].

Cloud computing as an infrastructure necessitates appropriate and accurate
traffic forecasts in order to satisfy consumer requests and professionally support
enterprises [10-11].A study of the literature was done in this respect to look at the
data analytic frameworks and tools that have been utilized to predict traffic flow.
The review's objective was to find frameworks, models, or algorithms that, are
adequate for managing cloud computing resource allocation.

The following research databases were used: the Association for Computing
Machinery (ACM), the Institute of Electrical and Electronics Engineering (IEEE),
and Scopus.

e The inclusion criteria comprised all articles published between 2020 and

2023.

e The exclusion standards: any articles released before 2018 were not
included.

The Systematic Literature Review (SLR) findings are shown in Table 1. It
displays the chosen approach, together with its benefits and drawbacks about the
paper's topic.
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Table 1. The SLR On Predicting Traffic Flow.

Title

Method

Merits

Demerits

Prediction of Bus Passenger
Traffic using Gaussian
Process Regression

Supervised Wireless
Communication: An Analytic
Framework for Real-Time
Model Inference in the 5G
Core Network

Short-term traffic flow
prediction: An ensemble
machine learning approach

A network traffic forecasting
method based on SA
optimized ARIMA-BP neural
network.

DAGCRN: Graph
convolutional recurrent
network for traffic
forecasting with dynamic
adjacency matrix

Application of ARIMA-RTS
optimal smoothing algorithm
in gas well

production prediction

Prediction of Monetary Fund
Based on the ARIMA Model

Gaussian Process
Regression (GPR)
(2]

Fifth Generation
(5G) wireless
communication’s
real-time
prediction
framework [1]

An ensemble
short-term traffic
flow prediction
method based on
optimized
variational mode
decomposition
(OVMD) and
combined long
short-term
memory network
(LSTM)([3]
Simulated
Annealing
optimized
Autoregressive
Integrated Moving
Average Model
Back Propagation
Neural Network
(SA optimized
ARIMA-BPNN) [4]

Traffic factor state

network (TFSN)
framework [5]

ARIMA-RTS (Rauch
Tung Striebel) [6]

ARIMA Model [8]

Even with insufficient
data, prediction
accuracy may be
achieved, and the
training and
prediction processes
are considerably
simpler and faster.

forecasting with great
accuracy and
efficiency during real-
time operation

Enhance the accuracy
of forecast outcomes.

a number of
advancements in
network traffic
prediction accuracy

Increase the precision
of traffic flow
forecasting.

The model is capable
of removing the
effects of asynchrony
and hysteresis.

Boost the accuracy of
traffic flow forecasts

Not appropriate for
interactive, real-
time applications

In the future, the
planned study
would handle real-
time resource
scaling and usage
based on live
forecasting.

The suggested
approach does not
take into account
the influence of
multivariate factors.

There is no clear
indication of which
field will be
responsible for
optimizing network
infrastructure
architecture in the
future.

Itis difficult to
completely
investigate and use
the correlation
mechanism
between traffic
metrics.

Reduce the
inaccuracy caused
by stimulation while
forecasting.

There are still some
discrepancies
between the
expected and tested
results.
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Predicting daily streamflow ARIMA-GARCH enhance the model's When traffic grows,
with a novel multi-regime model [7] daily runoff the peak values are
switching ARIMA-MS-GARCH forecasting accuracy overestimated.
model ARIMA-GARCH
Traffic Flow Prediction Using ~ Convolutional The adaptability of Reduced accuracy
SPGAPSO-CKRVM Model neural network incorporating outside

(CNN)-based elements,

bidirectional

spatial-temporal
network (CNN-

BDSTN) CNN-

BDSTN model [9]
Transferability improvement  Traffic factor state Boost the It is challenging to
in short-term traffic network (TFSN) predictability of completely
prediction using stacked framework [10] traffic flow. understand and
LSTM network make use of the

traffic parameter
correlation process.

This article adds to the current doctorate study with the following goals in
mind: To use systematic literature review to identify adequate data analytic
frameworks for managing cloud computing resource allocation. The rest of this
paper is divided into three sections: section (b) deals with research method, and
section (c) deals with Results. Section (e) Conclusion.

B. Research Method

On 05 July 2024, the search term "data analytic frameworks for traffic
prediction" was used to extract the information from Scopus, Web of Science, and
litmaps. The authors processed and analyzed the data using an online Litmaps tool
and a C++ program built using RStudio.

DATA ANALYSIS
FRAMEWORK

1279 Documents
466 obs.of 26 variables

Figure 1. Method analysis
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Data is gathered from the Web of Science (WOS), which contains 465
papers and 777 documents from the Scopus database, as shown in Figure 1.
The steps to integrate the Scopus database with the Web of Science are as
follows: The first phase involves creating bibliographies from the WOS and
Scopus databases. Verifying that the tag fields in the WOS file and the Scopus
bibtex file match is the second step. The final phase involves merging the two
datasets in Rstudio and removing duplicates (there are nine duplicate records
in this research). The last stage is to run bibliometric analysis concurrently
using Litmaps to identify the most pertinent publications and suitable data
analytic frameworks for allocating cloud computing resources.

C. Result and Discussion

1. Bibliometric Analysis

The data record results span the years 2000-2024 and were accessed on
July 05, 2024, using the search string “data analytic frameworks for traffic
prediction.” The article published for the data analytic frameworks has an annual
growth rate of 0%, and the international co-authorship is 30.47%, with 226
sources coming from the Scopus and WOS databases. As Figure 2 illustrates below,
the average document age was 2.81, with an average of 31, 52 citations per
document.

Timespan Documents Annual Growth Rate

2000:2024 466 0%

Authors of single-authored docs International Co-Authorship Co-Authors per Doc

10 30.47 % 4.52

Author's Keywords (DE) References Document Average Age Average citations per doc

1563 2.81 31.52

Figure 2. Result Analysis

The main objective of the bibliometric analysis in the paper is to identify
adequate data-analytic frameworks for managing cloud computing resource
allocation. Which techniques are associated with the data analytic tool? Is there
any proposed method for predicting traffic in cloud computing that is considered
in the search? As illustrated in figure 3, The Ensemble method and neural network
algorithms are indicated as the most dominant prediction tools in cloud
computing.
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Figure 3. Adequate data-analytic frameworks

2. Litmaps

Litmaps search and review as shown in Figure 4, 2021 dominated the search
for data analytic tool techniques for traffic prediction in cloud computing. The
search verified the authors of articles published between 2010 and 2022 that are
connected to the search for analytic frameworks for managing cloud computing
resource allocation.
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Figure 4. Litmaps Adequate data analytic frameworks.

By increasing the data to further develop research about data analytic
frameworks, there has been little recent research to nothing that has shown that
researchers are employing data analytic tools to look for traffic prediction, as
shown in the figure 5.
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Figure 5. Litmaps Results Ring
An overview of appropriate data analytic frameworks for traffic prediction
in cloud computing resource allocation from Litmabs and bibliometric analysis,

with models created from simulation results shown in Table 2, the results only
focus on the last two years, from 2022 to 2023.

Table 2. Litmabs and bibliometric Data analytic analysis

Method Year Litmabs Bibliometric Prediction Resources
analysis allocation
Java Virtual Machine 2022 x x
[12]
load balancing 2023 x
framework (GA,
SARSA, and Q-
learning ) [13]
Black widow 2022 x x
optimization (BWO)
algorithm [14]
LightGBM (Light 2023 x x
Gradient  Boosting
Machine) [15]
visual information 2023 x
analytics framework
[16]
Spatio-Temporal 2022 x x

Graph  Convolution
Network (STGCN)
(17]

Long Short-Term 2023 x x
Memory (LSTM)-
based predictive
collision risk (PCR)
[18]
Naive Bayes, 2023 x X
Random Forest,
Logistic Regression,
and Artificial Neural
Networks [19]

As shown in Table 2, two methods predicted traffic and allocated resources,
whereas six methods were used for prediction only and one method was used for
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resource allocation only. In this regard, the combination of this technique can be
used for prediction and resource allocation in cloud computing.

D. Conclusion

The study reviews and identifies adequate data analytic frameworks for
managing cloud computing resource allocation by proposing the Systematic
Literature Review (SLR) to identify related work in data analytics. The study
further investigates related techniques by using Litmaps and Bibliometric
simulation. The search term used was "data analytic frameworks for traffic
prediction.” Data is extracted from Scopus, Web of Science, and Litmaps. According
to the findings, six technique were used just for prediction, while one was utilized
solely for resource allocation. In this sense, cloud computing resource allocation
and prediction may be achieved by combining several techniques.this paper
contributes the review to identify adequate data analytic frameworks for managing
Cloud computing resource allocation.
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