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Abstract 

 
The increase in the use of digital technology led to an increase in online activities. In this 
regard, many organizations adopted cloud computing systems to manage this online traffic.  
It is plan of every cloud computing resource provider to manage their system effectively 
and efficiently. This paper uses bibliometric analysis technique to look at the prevalence 
of utilization of data analytics techniques in addressing cloud computing resource 
allocation challenges. In this regard, the following research databases the Association for 
Computing Machinery, the Institute of Electrical and Electronics Engineering, Web of 
Science and Scopus databases, were consulted. The research articles published before the 
beginning of 2017 to 2023 were considered as part of the analysis. The results showed that 
the prevalent data analytics techniques used to address the cloud computing resources 
allocation challenge are Support Vector Machine, Spatio-temporal and edge-cloud 
collaborative scheme. Failure to effectively and efficiently provide cloud computing 
management resource allocation will lead to system bottlenecks especially during peak 
periods. In this regard, such a failure could lead to dissatisfied clients. 
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1. INTRODUCTION  
 
Cloud computing is a service-oriented technology that provides infrastructure, 
platforms, and software as a service, with resource allocation based on computer 
pooling, Stochastic Dynamic Scheduling in Edge-Cloud Environments utilizes 
Residual Recurrent Neural Networks (R2N2) frameworks to decrease energy, 
response time, and cost, but does not scale [1-3]. 
 
The global adoption of cloud technology has surged in recent years, with a growing 
number of small and medium-sized businesses realizing its benefits [4]. Companies 
like Google, Facebook, Amazon, Adobe, Netflix, and many more, are leveraging 
these benefits, which include cost efficiency, reduced downtime, environmental 
benefits, and easier collaboration. For example, cloud computing was used for 
managing and analyzing industrial IoT data in the intelligent digital twin system of 
which its performance convinces them that the resource is cost effective [5]. 

https://doi.org/10.51519/journalisi.v6i1.640
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Journal of Information Systems and Informatics 
Vol. 6, No. 1, March 2024 

p-ISSN: 2656-5935 http://journal-isi.org/index.php/isi e-ISSN: 2656-4882 

 

48 | Data Analytics Techniques for Addressing Cloud Computing Resources Allocation ….. 

Furthermore, a new cloud computing task scheduling method was developed as a 
resource allocation algorithm utilizing an improved genetic firework algorithm was 
proposed in [6-7]. Its application led to demonstration of efficient computing time 
reduction.  
 
Against this backdrop, cloud computing providers saw an increase in cloud 
computing traffic and this increase creates a challenge of lack of effective and 
efficient cloud computing resource allocation [8]. The latter challenge needs a 
solution(s) because an increase in cloud computing traffic causes the system to be 
slow and might create lack of client’s trust towards providers [9].  
 
In recent years, the usage of data analytics techniques was utilized to understand 
the past (i.e. what happened and why it happened) and predict the future (i.e. what 
will happen and what should be done) of cloud computing resource allocation [10-
11]. For example, a reinforcement learning algorithm for efficient virtual machine 
allocation on cloud computing systems that utilize multi-servers was proposed 
[12]. However, it faced a scalability limitation due to the exponential increase cloud 
traffic. In this regard, a hierarchical solution for virtual machine resource 
allocation, focusing on minimizing latency degradation and optimizing power 
consumption was proposed [13]. The work aimed to efficiently allocate virtual 
machines and provide a solution for data placement in cloud environments [14]. 
The solution includes a global tier using deep reinforcement learning and a local 
tier using long short-term memory (LSTM) network [15-16]. 
 
Current Data Analytics techniques, such as time series and regression analysis, 
have limitations in accurately addressing resources allocation challenges due to 
their assumptions about future traffic patterns and the difficulty in selecting 
appropriate independent variables for complex network environments [17]. It is 
becoming increasingly difficult to allocate cloud computing resources, and this is 
affecting a large proportion of organizations. Small and medium enterprises 
(SMEs) are most likely to be affected by these challenges [18-19].  
 
In this paper, available data analytics techniques that address the cloud computing 
resource allocation challenge are examined using a bibliometric analysis technique 
as discussed in following section. Despite this introduction the article proceeds to 
section 2 which highlights the adopted methods, then section 3 which provides 
the study findings and discussion. The conclusion is provided in section IV.  
 
2. METHODS 

 
This paper adopted a qualitative method by collecting secondary data emanating 
from different research databases.  At least four databases were consulted, namely:  
(i) Association for Computing Machinery (ACM) Digital Library, (ii) Institute of 
Electrical and Electronics Engineering (IEEE) Xplore, (iii) Web of Service, and 
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(iv) Scopus.  The databases were searched for research that relates the solutions 
that use Data Analytics techniques for managing and addressing cloud computing 
resource allocation challenges. In this regard, only the publications from five years 
horizon (i.e., 2017 to 2023) were considered. Otherwise, all other published work 
from 2016 downwards was not considered.  
 
This search included conference papers, journal articles, and magazines. The 
following keywords were used: data analytics, cloud analytics, cloud computing, 
machine learning, and algorithms. Only related papers are included. In this regard, 
130 documents with 638 authors were downloaded (see Fig. 1).  The Bibliometric 
analysis technique particularly the thematic maps were used to study the 
relationship between data analytics techniques and cloud computing resource 
allocation.  
 

 
Figure 1. Summary of Analysis 

 
Figure 3 indicates data analytics techniques for addressing cloud computing 
resource allocation challenges, with cloud computing at 6% and resource 
allocation at 6%, deep learning at 3%, and performance at 4%. 

 
Figure 2. Summary of analysis of cloud computing resources Allocation 
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3. RESULTS AND DISCUSSION 
 
Figure 3 indicates the thematic analysis of data analytics techniques for addressing 
cloud computing resource allocation challenges to organize and analyze complex 
data sets, focusing on themes that capture the narratives within the system analysis. 
 
3.1. Scopus 
 

 
Figure 3. Thematic maps for Scopus database 

 
Thematic results from the bibliometric analysis show data analytics techniques that 
address computing resources in the cloud, cloud analytics, and cloud computing 
as main tools that are linked to multiple tools, such as spatio-temporal for big data 
(see Figure 3).   
 
internet of things and cloud computing, information management, and cloud 
computing They are playing a critical role in the data analytics techniques for 
addressing cloud computing resource allocation challenges. However, there was 
no indication of short-term allocation of resources in cloud computing. Most of 
these tools are performing very well in traffic prediction, but they have limitations 
for frequently allocating resources in cloud computing [19-20]. 
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3.2. IEEEXplore 
 

 
Figure 3. Thematic maps for IEEE database 

 
Figure 3 indicates the thematic results from the IEEE database, data analytics from 
this database is link to multiple tools to address cloud computing resources 
allocation concerns, the advantages of the tools highlighted in this database is real-
time system, real time detection, signal detection to be use to highlight when the 
traffic increase, data monitoring tool to increase accuracy of the allocation of the 
resources, The edge-cloud collaborative caching scheme is proposed as an 
allocation tool strategy to allocate the resources in real time, and the strategy 
proved to be effective. However, there is a minimum to no requirement regarding 
traffic prediction. Future includes a strategy for the privacy of users and the system 
[13]. 
 
3.3. Web of Service 
 
Figure 4 indicates the thematic results from the Web of Service database. In these 
results, the algorithm is at the center to address computing resources in the cloud, 
which is supported by optimization. Framework support vector machines is also 
highlighted as a detection tool in web applications and networks, and at the same 
time, data analysis architecture is closely linked to performance. 
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Figure 4. Thematic maps for Web of Service database 

 
Support vector machines enhance resource allocation accuracy and scheduling 
techniques, achieving fair share of users' essential resources, fulfilling current and 
future resource allocation requirements in short term traffic flow [14]. 
 
3.4. ACM 

 
Figure 5. Thematic maps for ACM database 

 
Figure 5 indicates the thematic results from the ACM database. Focusing on the 
highlights of data analytics techniques that address cloud computing resources 
allocation in cloud computing, in this result, resource allocation using cloud 
technology is highlighted and managed by tools such as sensors, ultra-low power, 
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networks, and communication. In this result, there is a limitation to traffic 
prediction tools. 
 
3.5. Discussion  

 
Based on the evaluation results of the bibliometric analysis, there are numerous 
recommendations to enhance cloud computing resource allocation challenges. 
The results in Section 3.1 show that computing resources in the cloud, cloud 
analytics, and cloud computing are linked to technique, which is spatio-temporal 
for big data evaluations, and Section 3.2 results propose the edge-cloud 
collaborative caching scheme with the advantages of processing data in a real-time 
system, real-time detection, and signal detection to be used for data monitoring to 
increase the accuracy of the allocation of resources. 
 
Finally, sections 3.3 and 3.4 propose support vector machines, which assist in 
cloud computing resource allocation by increasing the performance of the system 
and enhancing communication strategies. In this regard, this study proposes 
spatio-temporal cloud collaborative vector machines as a data analytics technique 
for cloud computing resource allocation (see figure 6). 
 

 
Figure 6. The spatio cloud collaborative vector machines 

 
Figure 6 represents a proposed data analytics technique by combining three 
techniques that are identified, the spatio cloud collaborative vector machines then 
merge multiple techniques in order to produce better results. The purpose of 
combining these techniques is to identify a single model for cloud resource 
allocation rather than creating one model and hoping that this model will be the 
best/most precise model for resouce allocation in cloud computing [20]. 
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4. CONCLUSION 
 
Many organizations adopted cloud computing to manage the increase in online 
activities, which create cloud computing traffic. Unfortunately, an increase in 
cloud computing traffic creates a challenge for effective and efficient cloud 
computing resource allocation. This study consulted four databases: the 
Association for Computing Machinery, the Institute of Electrical and Electronics 
Engineering, the Web of Service, and Scopus. As the form of inclusion and 
exclusion criteria, only research papers published from 2017 to 2023 were 
considered, and those from 2016 were not considered. The review shows that 
cloud computing providers struggle to allocate resources to meet the demands of 
their clients, causing bottlenecks, especially during peak periods. The study 
identified and combined three techniques and proposed spatio cloud collaborative 
vector machines technique. These methods will ensure that resources are allocated 
using the advantages of each method. Optimization, performance, and prediction 
will be supported by support vector machines, and real-time system detection and 
signaling will be supported by edge cloud collaboration by using enhanced 
technology. The future study will investigate system security, enhance traffic 
prediction, and allocate resources. 
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