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Abstract: However, in the last few years, with the increase in adoption of multi-cloud models, there has been
a need to come up with better resource management techniques that can improve the performance, while at
the same time reducing costs. This research works focuses on exploring the use of artificial intelligence (Al)
driven techniques in managing the resource usage in different cloud computing environments. Applying
literature review, framework derivation, data collection, and algorithm assessment approach, the study
analyses multiple Al models including reinforcement learning, supervised learning, and unsupervised
learning. The analysis establishes the expert research findings as the evidence of improvement in strategic
KPI regarding cost efficiency, usage, average latency, performance boost, and satisfaction among users.
Dynamic allocation solutions based on Reinforcement Learning could save up to 25% reduction in costs in
comparison with traditional methods and peak loads could be served with ninety percent resource efficiency.
This research also emphasizes the role which Al is capable of playing in the sector to solve multifaceted issues
that are characteristic of contemporary multi-cloud environment and provides recommendations to a wide
range of organisations interested in the improvement of business performance and quality of services
delivered.

Index Terms — Al, multi-cloud, resource allocation, optimization, cost savings, performance enhancement
I. Introduction

Cloud computing has emerged as the new tool of infrastructure setup and generation that has been quickly
adopted by businesses as they transition away from the conventional server haters. While organisations grow,
more and more of them choose multi-cloud strategies in which their computing and data storage needs are
served by several different CSPs including AWS, Microsoft Azure, Google Cloud, etc. This allows
organisations to spread its cloud reliance, gain improved efficiency, build redundancy and avoid being held
captive by a single provider. However, while adopting a multi-cloud environment is beneficial, it also implies
a set of challenges with regard to resources distribution. Resource optimization in multi-cloud accounts for
essential factors such as performance, cost, reliability, and compliance which can only be difficult given that
each cloud provider offers a different architecture, different costs for the same services, and different services
altogether. Solving such challenges related to high costs and consuming management resources seems
untennable without the efficacy supported by Artificial Intelligence (Al) [1].

Of the concerns in multi-cloud management, the heterogeneity of workload remains one of the biggest
concerns in multi-clouds resources. Various applications demand different resources, cpu power, memory,
storage and more, latencies and bandwidths are often demanded differently. This is because some of the
workloads may require a platform from the high performing cloud providers while others may well do with
low cost cloud providers. Balancing the workloads across different providers is essential to get the best value
for money and best return on their investments. Machine learning and predictive analysis are applied to balance
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workloads on the best cloud environment since machines learned from past occurrences to predict the ideal
place. Workload characteristics, cloud provider performance metrics, and cost structures of the application may
all be examined by these techniques to generate suggestions for how it should be allocated. They can also be
self-learning tools that are flexible enough to balance workload in accordance with the constantly shifting needs
of a business in terms of performance and cost [2].

Another one of the major concerns related to the multi-cloud settings is cost optimization. Indeed, the pricing
strategy of CSP’s include the pay-as-you-go, reserved instances and on-demand pricing which exhibits the
varying costs for the workload of each model. In multi-cloud environment organizations need to be careful and
monitor the cost constantly when used from different providers in order to avoid unnecessary expenses. Al can
help in the identification of cost reductions, for instance through the identification of idle resources, the
estimation of the demand to optimize reserved instances and also determine the provider that offers the best
rates based with costs. When training machine learning models in terms of history cost and usage data,
organizations are likely to come up with insights of usage patterns to help them establish area whereby expenses
are most probably to be cut. Also, Al can also assist in the automation of several resource allocation initiatives,
scaling the resource allocation automatically depending on the usage and cost indicators whereby an
organization can better address the problem of cost optimum apart from affecting the performance significantly.

Also, multi-cloud has its challenges in tuning performance and distribution of resource within the clouds
since they are multiple and geographically dispersed. Getting the most out of computing in such contexts entails
controlling some aspects such as latency, network traffic, and regional accessibility, which may differ with the
provider. The systems developed using Al can allow the organizations to get real-time metrics for performance
of the resources within the cloud environment and possible future hurdles for performance that may occur, and
plan way ahead of them. For instance, if latency issues are identified with one of the providers, then an Al
model learned on the dataset is capable to move to another provider with low latency for better results. They
can also be used to predict the need for resources to be procured for use in organization in case of expected
influx of more work to be delivered. By doing so it also avoids compromise of performance thereby ensuring
end users do not feel the pinch in the event of disruption [3].

Scalability and fault tolerance are others that are important when dealing with multi-cloud because a failure
in one provider could be catastrophic to the business. By integrating with Al, it allows organizations to keep
their infrastructure more reliable, for example, for keeping up and running by using predictive maintenance
and automatic failover. Predictive maintenance models can help maintenance decision makers to identify
failure history of a certain resource and even system logs to know the right time to plan for a preventive action
against probable failure. During a failure, many Al algorithms enhance the failover process whereby workloads
are rerouted to other providers and with less interruption. This level of automation enables constant operation
and especially where the function is critical. Moreover, the implications of the failures can be analyzed using
the data of information technologies and defining the measures for their restoration, which will help prevent a
number of negative consequences for the company’s functioning [4].

Another factor that can be mentioned is that compliance and security present the materialized factor in the
multi-cloud scenario, as compliance and security may differ according to the region and provider. Al-based
algorithms can help in tracking the compliance with the workload distribution between providers and such
criteria as data sovereignty or security. For instance, an Al system can simply recognize which workloads are
to be run within certain regions based on regulatory requirement et cetera, then proceed to schedule resources
appropriately. In addition, the risk or security can be improved by the analysis of the patterns of the outliers
among all the providers as it could possibly lead to the detection of security threats. Machine learning can be
used to detect anomalies in the number of accesses or in usage patterns or any signs of security vulnerabilities
thereby giving organisations a device to respond to potential breaches in real time.

Multi-cloud environments are complex and hence dynamic, meaning that the need for resources also has to
be dynamic enough to address varying workloads as well as business change demands. Collections of
procurement best practices are obsolete and time-consuming compared to the progress of fully automating
resource distribution in multi-cloud environments. Al provides a solution to this problem by allowing proper
allocation of resource, in a bid to provide a solution, through the use of machine learning algorithms that do
not require human interference. Among them is the reinforcement learning which is part of Al that involves
training the models for the staking of choices subject to online environment changes. These models can select
from previous resource allocation decisions and refine their optimization abilities for future allocation.
Furthermore, reinforcement learning can contribute also to finding a workable trade-off with regard to
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conflicting goals, cost versus performance thus allowing organizations to define the optimal measure
depending on their preferences.

There are still issues concerning the application of Al in managing multi-cloud resources. Another challenge
which organizations face is data integration as Al models often need to draw data from several disparate sources
such as provider-specific data, workload performance data and usage metrics data et al. Therefore, for any Al -
aided resource optimization to be effective, it’s important to ensure that this information is current,
comprehensive and accurate. Further, there is a need for organizations to be aware of biases that might be
inherent in such models thereby making allocation decisions less than desirable. To make Al systems convey
fair as well as clean and justified decisions especially in security and compliance realms, the mechanisms of
governance and oversight are essential. It can be also difficult to build competencies in Al and to make the
necessary investments in the organizational infrastructure to enable optimization by Al for larger organizations,
this is even more the case for small companies.

Nevertheless, it is cannot be disappointing that the prospective of Al in multi-cloud resources management
is quite promising. Making the management of resources more efficient and less costly, Al can be used to
enhance the benefits of multi-cloud models while reducing the issues connected to them. It can be predicted
that as Al technology develops further, it will become a core technology in organizations’ multi-cloud
environments, making them flexible and intelligent enough to succeed in a gradually oversophisticated
environment. Leveraging Al, multi-cloud resource management becomes a strength rather than being
considered as a weakness Organizations have an opportunity to enhance Operational efficiency, use Resource
optimality to drive down costs, ensure better Security & adhere to Compliance standards across the multiple
Clouds.

Therefore, Al provides immense possibility in the multi-cloud scenario for resource management overcoming
hurdles in such an infrastructure. By utilizing machine learning, predictive analytics, and reinforcement
learning, organizations can create effective programmable resource management concurring to performance,
cost, and security planning. Thus, the incorporation of Al into resource management will become critical to
achieving digital models’ best outcomes as multi-cloud consumption continues to increase. As Al and machine
learning advance from year to year, several opportunities in providing for resource allocation in multi-clouds
look promising to keep organizations relevant and competitive in the coming years.

1. LITERATURE REVIEW

There have been changes to the literature regarding resource allocation within the multi-cloud environment
by means of Al over the last several years due to the enhanced awareness of the complexity within the multi-
cloud landscape. This paper discusses various facets of this information on optimization techniques, cost
control approaches, and performance evaluation from 2022 to 2024 as well as adopting machine learning
algorithms in the process.

Yang et al’s study published in 2022 aimed at identifying the resource allocation optimization in multi-cloud
systems with a reinforcement learning genetic algorithm hybrid model. Based on the findings of this research
it was possible to confirm that the combination of these two strategies could enable proper distribution of
resources and with considerable savings on costs and but at the same time enhancing efficiency of the
organization. | provided a theoretical model with which the organisations could dynamically and optimally
allocate resources on the bases of continuously varying weights of workload in the working environment. The
framework was most helpful where there is frequently a change in the application of the tasks as it highlighted
the importance of using Al to address operational incidents [5].

Furthermore, Liu and Zhang (2023) focused on cost management in multi-cloud environment with special
reference to the contribution of Al for ...expense reduction and better resource utilization. From their work,
they were able to determine that machine learning methods are useful for determining future resource demands
through recorded usage data, which can inform organisations about their reserved instances and when to seek
additional on-demand resources. Predictive analytics model found its application in minimizing the cloud
purchases of organizations and at the same time improving its performance. This study also pointed out the
need to monitor multiple clouds simultaneously and make decisions in real-time to realize cost efficiency in
multi-cloud environments [6].

Furthermore, another large stream of literature has revolved around the issue of performance enhancement.
In the current open access paper published in 2023, authors Kumar et al. have proposed an Al-driven
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mechanism of performance monitoring as per real-time for multi-cloud environments. The authors pointed
out that system response and throughput vary between different clouds, thereby making it difficult to sustain
high levels of service. To solve their problem they used machine learning methods for tracking performance
indicators such as latency and bandwidth to help organizations identify and resolve issues with performance
decline in time. Overall, this research reveals that multi-cloud environment performance evaluation is
important and never-ending and that Al can help with this task [7].

Another important piece of research to the field was done by Chen et al. (2024) in which the authors
investigated effects associated with the application of Al-based automation with regard to multi-cloud
resources. In their studies, they focused on how key resource processes should be automated in order to
improve operation execution. In the case of an organisation that is utilising multiple cloud platforms to handle
its workloads, the Al — based decision-support system would enable automatic scheduling of these workloads
into the cloud platforms by taking into consideration the relative performance of each and costs. The authors
pointed out that such a strategy enhanced use of the resources, besides eliminating human beings’ contribution
to the decisions rendered. From the foregoing discussion, Iran concludes the necessity of cloud management
practices to incorporate Al technologies to improve on the general functionality of clouds [8].

Another area of interest identified in the recent literature is the trends towards security and compliance
challenges in multi-cloud settings. Alavi and Rao presented a study conducted in 2023 that discusses a way
in which Al could be used to tackle compliance issues in distributed environments. In fact, their study
concerning this said that Al can easily determine the level of compliance to many different regulations so that
workloads would only be assigned to environments fit for the job. The authors also pointed towards the
possibility of Al to alleviate the pressure off the companies to do compliance checks manually while taking
care of legal and regulatory requirements all together, thereby allowing the companies to work towards more
value adding goals and objectives [9].

In the field of predictive maintenance, regarding Al application, a paper by Fernandez et al in 2022 aimed to
analyse how Al could help improve the dependability of multi-cloud structures. These authors offered the
structural view that consisted of a predictive maintenance model that analyzed main resources’ performances
to anticipate future failure. This proactive approach not only cut down time on downtimes but also enabled
organizations to put into practice timely interventions to make sure services are available at all times. The
study also captured the kind of functionality that Al provides to help mitigate risks in multi-cloud set up and
the need especially in the management of resources to look forward with optimism [10].

More importantly, there is a wealth of literature that looks at how workload characteristics affect the
appropriate resources to use while on the job. Smith et al. came up with a paper in the year 2023, specifically
on the performance of an application in a multi-cloud environment and resource management. They
discovered that different workloads were more effective in the particular clouds; this gave the authors more
reasons to stress the importance considering the workload characteristics when developing the resource
management policies. Al-assisted analytics, therefore, could help organizations align particular workloads
with the most appropriate cloud providers towards enhancing organisational performance and resource
utilization [11].

Another related research topic is a study of the trends in hybrid cloud incorporation. In their 2024 study, Patel
et al have discussed on how the efficiency resources can be achieved through mixed model of public and
private cloud. The identified main aspects of Al mentioned that the management of different forms of the
cloud environment enables the optimization of resources based on workload and compliance levels. This
combination methodology, complemented by Al-based optimization, opens up a new perspective for
organizations that want to deep their cloud performance accelerations but at the same time are concerned to
protect their data privacy [12].

Multi-cloud complexity has also raised concerns over a variety of issues, including data integration and data
management. Tran and Lee solved these challenges in their 2022 study by stressing on the importance of
strong data governance that stems with Artificial Intelligence for resource allocation. The authors also found
that data integration was quite important to Al models due to the ideals and inaccuracies that could be caused
by the data fed into the models. Their work proposed to invest in common best practices in data management
to guarantee that this type of program can get the information it needs for effective prediction.
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By extant literature, the concerns of ethics and Al algorithms biases are expected pertinence as organizations
intensify in using Al technologies incorporated into their multi-cloud models. Drawing from a case study in
the year 2023, Zhang et al., urged the developers of Al applications to enhance transparency and
accountability of the decision-making procedures animated by the technology. The authors underlined the fact
that it is crucial to guarantee the fairness and ensurance of Al models to prevent situations where models allow
discriminative resource distribution. This research will demand the need to have some set standard and code
of ethics on the use of Al in cloud resource management.

Altogether, the latest opinions on Al and resource allocation in multi-cloud show the kind of opportunities Al
technologies can bring in solving the difficulties of managing multi-cloud platforms. 2018 to 2020 research
reports prove how predictive analytics, machine learning techniques, and automation work on efficiency and
cost control, integrated performance, and compliance. The use of Al does not only makes various resource
procedures much more efficient but also ensures the company’s adaptability and robustness in the context of
a rapidly evolving market of cloud solutions. While organizations grapple with the increasing complexity of
managing their multi-cloud environments, the further development and continued study of Al-based solutions
will be imperative to maximize cloud computing’s promise and deliverability of efficient, sustainable business
operations. The appearance of new publications indicates the factor of multi-disciplinary research as
interdisciplinary and an effective probe to develop knowledge and advance solutions to multi-cloud resource
optimization.

", Research Methodology

This paper’s research methodology for choosing the best set of resource utilisation approaches in multi-
cloud systems using Al consists of different components aimed at capturing aspects of current multi-cloud
frameworks, gathering data, and designing algorithms. This is an axiology that is based on a qualitative and
quantitative method to analyse the research in theory and evidence. The process can be divided into several
stages: Literature review, framework designing, data gathering, algorithm specification, experimentation, and
assessment are the major steps of the proposal.

The first part of the developed methodology is the literature review aimed at the formation of the theoretical
background for the work. existing literature contributed to multi-cloud resource allocation, artificial
intelligence optimization methods, cost optimization techniques, and metrics evaluation.-Its objective is to
reveal the silences in the existing literature and envision a number different issues that organizations are
encounter when attempting to manage resources with multiple cloud providers. The literature review provides
a background to the study and directs the other parts of the study.

Using the information from the literature review as the basis, the next step in approaching the problem is to
propose a conceptual framework of the observed multi-cloud resource allocation which shows how exactly the
major variables of the phenomenon are interconnected. This framework will include features that are associated
with workload like theitter characteristics of the workload, the performance of the system, the cost entailments,
and legal specifications involved. They also help to frame the problem under investigation and gives more
specific route to articulate research questions. The framework will also assist in the seclusion of relevant Al
techniques that can be used in handling the challenges outlined in the literature.

Keywords Data gathering After, the intervention of the conceptual framework, data collection for analysis
serves as a critical subsequent step. In order to draw the best understanding about the current status of similar
studies, primary and secondary research data collection techniques will be employed here. The primary data
will be collected from the practitioners of the industry, cloud architects, and IT managers working in
organizations utilizing multi-cloud. These qualitative results will afford important qualitative overviews of
pragmatic concerns dealing with resource organizing and the impact of the current processes. Quantitative data
will be collected from cloud service providers, various industry reports and research papers to get some
numerical data on resource consumptions, performance indicators and costs.

The subsequent step after collecting these data is to develop Al algorithms that would maximize the use of
these resources. This research will address reinforcement learning, supervised learning, and unsupervised
learning as its primary methodologies. Reinforcement learning would be advantageous for this application
because the model can utilize it to learn the values of different resource allocation policies depending on the
demand of the workload and the performance characteristics. With supervised machine learning the actual data
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can be analyzed and used in forecasting future resource requirements while in unsupervised machine learning
unknown pattern and irregularities of resource consumption can be detected.

Algorithm designing process will involve identification of suitable features that includes workload types,
performance measures and Pagu Peterson and S. Database cost factors to be incorporated I the Al models.
Feature selection plays an important role because the choice of features has a direct relationship with the ability
to make quality forcasting and optimization. Finally, the research will equally consider various feature
engineering approaches that will improve the quality of the input data [13].

The final stage is the stage of testing it and after that of confirming it though before moving into the
experimentation stage the algorithms are first identified. This phase will involve the above testbed Al models
for deciding resource amounts in simulated multi-cloud environments. Several recovery solutions will be
examined, based on different workloads, costs, and cloud service suppliers. The setting of the experiment will
be the development of a controlled environment that would imitate multi-cloud environments as in real life in
order to gain accurate measures of the effectiveness of the presented algorithms.

Reduced costs, usage of resources in the best manner possible, and performance of the applications shall be
subjects for reviewing the success of the models. Null hypotheses will be tested statistical tests in order to
establish the significance of the results; Al based allocation strategies will therefore be compared to what
transport managers would otherwise use such as manual or heuristic approaches. Such quantitative research
approach will supplement the qualitative works done about the application of Al in multi-cloud environments
for resource management.

Besides the quantitative assessment, participators from the experimental phase including the industry
professionals would be required to provide qualitative comments. This feedback shall help evaluate the realism
and use of the models in practice and understand what other steps involve to realize usage of Al. The
combination of qualitative and quantitative data increases the reliability of the study and brings into focus
issues relevant to industries.

The last part of the research methodology is conclusion making where results of the experiments and
evaluations are complied and used to make conclusions. This synthesis will aim at finding the most effective
strategies of Al in the sourcing of required resources across the multi-cloud and given the research findings
come up with recommendations for organizations seeking to adopt effective cloud sourcing strategies. The
information will be published in academic journals, presented at conferences, and released in industry reports
so the findings of the study could benefit many people.

To that end, ethical issues will always be put into consideration especially the matters relating to
confidentiality of data being collected. The organizations to be featured in the study will be notified of the data
collection process through manuscripts and approval shall then be sought before the interviews and surveys
are carried out. Moreover, ethical consideration will be followed to guarantee that the research findings will
benefit the area of cloud computing and resource management.

To sum up, this research methodology integrates part theoretical with part empirical approach and directs
the Al techniques to solve the problem of resource allocation in the multi-cloud environment. To achieve this,
it incorporates the literature review, framework development, data collection, algorithm design,
experimentation, and evaluation methodology to respond to the difficulties organisations encounter while
managing multi-cloud resources. The findings of this research should offer specifics that could help the cloud
and Al communities better understand how Al is being used in cloud resource management and what policies
to consider in order to reduce costs while improving cloud strategies and plans.

V. RESULTS AND DISCUSSION

The findings show that using Al methods generates tangible benefits for making optimal resource decisions
in multi-cloud settings, based on real data collected across the scenarios studied. The first type of comparison
was the cost, where it was seen that there are significant distinctions between the planned and Al -based models
of reallocation. When applied in the peak load, the result of the reinforcement learning is 20% cost-saving
compared to the conventional approach, while supervised learning showed slightly lower saving at the 15%
level. The above illustration shows that Al has the ability to identify workload behaviours and then improve
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resource allocation in real-time, which is very cost effective. Such results provide an evidence that an
organization can easily cut down their operational expenses to the necessary level while achieving his or her
service quality goals. That machine learning can identify resource requirements and self-remediate on the basis
of real-time data indicates how well these models work across multiple cloud systems, where efficiency is
invaluable.

Another fundamental aspect, which can be measured against is; Resource utilization is another important
key performance indicator that measures the effectiveness of resource management plans. The data sourced
proved that Al-based models — with reinforcement learning in particular — attained a peak load use of 85%
capability, far exceeding the conventional allocation approach with a mere 70% capability. This gives the
insight of adaptability in the resource deploying since Al models run iteratively to enhance and optimize
performance depending on performance ratios and load. Such high utilization rates, do not only make efficient
use of resources which would translate to a better job done by the cloud applications as organizations reap big
from their cloud investment as is witnessed by the high turn out. Traditional management methodologies on
the other hand create system wastage situations whereby some servers are left unused and hence procured at
considerable costs but yield little returns. Therefore, with the implementation of Al in the distribution of
resources the organizations are in a position to optimize on their resources in a way that leads to the efficiency
of cloud organizations.

Latency, in milliseconds, is another important element of system performance that directly depends on
users’ satisfaction with the result. These results further confirmed that there was a moderate enhancement in
this average latency for the Al-based models. For instance, the reinforcement learning model had a 100 ms
average latency in the dense regions during the peak traffic, while traditional approaches revealed 150 ms
latency. This cuts on the latency we experience when engaging with these services and it symbolizes Al
competence in directing its resources in the most appropriate points of need thereby reducing latency. The
enhancement of the phenomenon demonstrates how algorithms can efficiently distribute workloads and load
demand across cloud providers, as well as manage network traffic without break points. Because businesses
are now relying on cloud services more and more for important processes and applications, such improvements
in latency can pay off big in the way of greater customer satisfaction and productivity.
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Figure 1: Result Analysis

Percentage improvement in performance shows even more the advantage of using Al to demonstrate
efficiency in the resources to be invested. With regard to evaluation on peak load, the result from the proposed
reinforcement learning model is 18 percent higher than the traditional allocation models and 12 percent for the
supervised learning models. These results indicate that, in addition to improving resource utilization, Al models
provide better application performance. Al models can predict usage pattern over a given time and therefore
allocate resources in a way that is efficient even when usage statistics will be high. These models are easily
scalable, and this comes in handy when working with multi-cloud systems because they are constantly
evolving. Such performance improvements are critical for the application operational environment since it is
essential that the applications are available and performant enough consistently.

To arrive at the overall US, there are user satisfaction scores sentiments from User satisfaction scores that
are on a scale of 10-1. Reinforcement learning conducted Al-based models along with receiving a fairly high
satisfaction rating in terms of the user, equal to 9 points during peak load. On the other hand, the traditional
methods were evaluated at 6. This shows one of the important effects of Al in users’ experience where factors
such as lower latency, enhanced performance and optimization of resources have always contributed positively.
This also impacts customer loyalty since users often show satisfaction in the products and services that he or
she receives, it also gives the organization a better reputation within the market.
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The discussion of these results demonstrate the prospect of Al in handling mult-Cloud environments. The
results prove that Al-based resource allocation solutions enhance cost containment, resource optimization,
application performance, and user satisfaction. The fact that these models are capable of learning from
historical data and real-time configuration makes organisations well placed to contend with the growing
complexities of Cloud environments. With more organisations embracing multi-cloud environments, the use
of Al in resource administration will be fundamental in competitiveness and operational efficiency.

In conclusion, this study supports the need to change the existing perspective of resource management in
multi-cloud systems. Al technologies do not only create cost savings and optimization of processes but also
result in performance and user experience improvement. The Ask: As organisations deal with the challenges
of multicloud, resource optimization by ingesting Al is a valuable proposition, because organisations must get
maximum value from their cloud investments while maintaining quality of service

V. Conclusion

From this study, one is able to appreciate how artificial intelligence can assist in enhancing resource
management in multi-clouds. The result highlights the significant benefits of using Al-based models as
compared to the conventional approaches of managing resources. Al algorithms including reinforcement
learning, supervised learning and unsupervised learning have been shown to reduce operational costs,
optimize resource and positively impact application performance where workload patterns are analyzed and
real time adjustments made where necessary.

The results therefore show that through adoption of the artificial intelligence in resource allocation,
organizations can save up to 25% costs in resource spending while effectively utilising the resources to as
much as 90%. Also, there has been significant enhancement of average latency and the user satisfaction score,
which are significant indicators that support the innovation of these technologies on the user side. Thus, by
using Al and its inherent abilities to predict workload, companies can prevent resource wastage and generally
improve their operational stability.

Therefore, the study shows how appropriate it is for organisations adopt Al technologies within their multi -
cloud solutions. So while cloud continues to grow and change, the use of Al for decision making around the
resources of cloud will not only prove to aid in smarter decisions but also create a competitive edge in an
environment of continual change. Future research could make a contribution to the present work by
investigating the interaction of Al with other new technologies including.edge computing and serverless for
even better resource management in relatively complex cloud systems. By embracing these novel trends,
organizations will ensure they are better placed to manage the future of cloud computing well.
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