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Abstract: Cloud computing is a technology that enables users to access a range of computing
resources, such as servers, storage, and applications, over the internet. The concept of cloud
computing has gained popularity due to its many advantages, including scalability, flexibility, cost-
effectiveness, and ease of access. Cloud computing can be used for a variety of applications, including
data storage and backup, software development and testing, web hosting, and data analysis. This
article reviews basic of Cloud computing, Application of Cloud computing, Cloud computing and
traditional computing Cloud computing and machine learning and cloud computing and databases
along with the exploration of cloud computing for IT and scientific research.
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1. Introduction to Cloud computing

Cloud computing is a model for delivering computing resources over the internet. It involves using a
network of remote servers to store, manage, and process data, rather than using a local server or
personal computer. The cloud infrastructure is provided by third-party service providers, who manage
and maintain the servers, storage, and networking hardware required to deliver computing resources.
Cloud computing offers several advantages over traditional computing models. Firstly, it allows for on-
demand access to a scalable pool of computing resources, which can be quickly provisioned and
deprovisioned as needed. This makes it possible to rapidly scale up or down depending on changing
business needs. Secondly, cloud computing allows for a more flexible and cost-effective approach to
IT resource management. Instead of investing in expensive hardware and software licenses,
companies can pay for only the resources they use, on a subscription or pay-per-use basis. Thirdly,
cloud computing enables greater collaboration and mobility, as resources and applications can be
accessed from any location with an internet connection. This makes it easier for remote teams to work
together and for individuals to access their data and applications on-the-go. Cloud computing is typically
delivered through three different service models: Infrastructure as a Service (laaS), Platform as a
Service (PaaS), and Software as a Service (SaaS). Each of these models offers different levels of
control and flexibility, depending on the needs of the user. Overall, cloud computing represents a
significant shift in the way that IT resources are delivered and managed, and has become an essential
part of modern business operations. (Alharthi, 20

1.1 Application of Cloud computing
Armbrust et al. (2010) provide an overview of cloud computing and its potential benefits. It has a wide
range of applications across various industries, including:
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a)

b)

f)

g)

Business and finance: Cloud computing can be used to store and process large amounts of
financial data, run financial simulations and analyses, and facilitate secure online transactions.
Healthcare: Cloud computing can be used to store and manage electronic health records
(EHRs), enable remote patient monitoring, and facilitate collaboration between healthcare
providers.

Education: Cloud computing can be used to deliver online learning platforms and resources,
store and share educational materials, and facilitate remote teaching and learning.
E-commerce: Cloud computing can be used to build and run e-commerce platforms, manage
online inventory and sales data, and provide personalized customer experiences.

Gaming: Cloud computing can be used to deliver high-performance gaming experiences to
players, without the need for expensive gaming hardware.

Internet of Things (loT): Cloud computing can be used to process and analyse data from
connected devices, enable real-time monitoring and control, and facilitate predictive
maintenance.

Government: Cloud computing can be used to improve the efficiency and effectiveness of
government services, such as citizen engagement, public safety, and disaster response.

h) Supply Chain:

As technology continues to evolve, we can expect to see even more innovative applications of cloud
computing in the future.

1.2 Cloud computing and traditional computing
Cloud computing and traditional computing are two approaches to delivering computing resources and
services. Here are some key differences between the two:

a)

b)

Infrastructure: Traditional computing relies on physical infrastructure such as servers, storage
devices, and networking equipment, which are maintained on-premises by the organization.
Cloud computing, on the other hand, relies on virtualized infrastructure that is provided and
maintained by a third-party cloud provider.

Scalability: Traditional computing requires organizations to purchase and maintain sufficient
hardware to meet their computing needs, which can be expensive and time-consuming. In
contrast, cloud computing allows organizations to scale their computing resources up or down
on-demand, without the need for hardware procurement or maintenance.

Cost: Traditional computing requires upfront investment in hardware and software, as well as
ongoing maintenance costs. Cloud computing, on the other hand, operates on a pay-as-you-go
model, allowing organizations to only pay for the resources they use.

Security: Traditional computing provides organizations with greater control over their security,
as they are responsible for securing their own infrastructure. Cloud computing, on the other
hand, requires organizations to trust the security practices of the cloud provider, which can be a
concern for some.

Maintenance: Traditional computing requires organizations to maintain their own hardware and
software, which can be time-consuming and expensive. Cloud computing, on the other hand,
outsources maintenance to the cloud provider, freeing up organizational resources for other
tasks.

The cloud computing and traditional computing differ in their approach to infrastructure, scalability, cost,
security, and maintenance. As Microsoft Azure (2021) which is the cloud computing and its advantages
for businesses and organizations. While traditional computing provides organizations with greater
control over their infrastructure and security, cloud computing offers greater scalability, cost-
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effectiveness, and ease of maintenance. Organizations must weigh the advantages and disadvantages
of each approach to determine which is best suited to their needs.

2. Research Background

Author Year | Findings

Armbrust | 2010 | Cloud computing can reduce costs and increase scalability and flexibility

et al. for businesses. However, there are concerns around data security and
privacy.

Mell and | 2011 | Cloud computing has the potential to improve IT resource utilization,

Grance reduce costs, and enable innovation. However, there are risks around
data privacy and security, vendor lock-in, and lack of control over
infrastructure.

Buyya et |2013 | Cloud computing is a promising paradigm for delivering computing

al. resources as services. It offers benefits such as scalability, cost-

effectiveness, and on-demand provisioning of resources. However,
there are challenges around workload management, resource
allocation, and energy efficiency.

Almorsy et | 2016 | Cloud computing is a rapidly growing field with a range of benefits and
al. challenges. Benefits include cost savings, scalability, and agility, while
challenges include security, privacy, and compliance.

Goyal et |2016 | Cloud computing has emerged as a transformative technology for
al. businesses, enabling them to leverage scalable, on-demand resources
to innovate and compete. However, there are challenges around data
security, vendor lock-in, and the need for specialized skills.

Varia 2017 | Cloud computing offers a range of benefits for businesses, including
reduced costs, increased scalability, and enhanced agility. However,
there are concerns around data security, regulatory compliance, and the
need for effective management and governance.

Hashem et | 2019 | Cloud computing has the potential to transform the way that businesses
al. and individuals’ access and use computing resources. However, there
are challenges around security, privacy, and trust, as well as the need
for effective governance and management.

Ahsan et | 2020 | Cloud computing is a critical technology for businesses in the digital age,
al. enabling them to deliver innovative services and compete more
effectively. However, there are challenges around data security, privacy,
and compliance, as well as the need for effective management and
governance.

3. Cloud computing and machine learning
Cloud computing and machine learning are two rapidly evolving technologies that have a symbiotic
relationship with each other. Cloud computing provides the infrastructure and computing power needed
for machine learning, while machine learning allows for more efficient and intelligent use of cloud
resources.

Cloud computing enables machine learning by providing access to scalable computing resources, such
as processing power, storage, and networking, which are required to train and run machine learning
models. With cloud computing, businesses and researchers can quickly and easily spin up virtual
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machines or clusters of machines to handle complex machine learning tasks, without needing to invest
in expensive hardware or manage the infrastructure themselves. Machine learning, on the other hand,
can make use of cloud computing resources to optimize its algorithms and improve its performance.
By leveraging cloud-based machine learning services, businesses and researchers can train and test
machine learning models at scale, and access a range of pre-built algorithms and models for specific
use cases. Cloud computing also enables machine learning to be used in real-time applications, such
as natural language processing, image and video recognition, and predictive analytics. (Mell, 2011) By
deploying machine learning models in the cloud, businesses can provide real-time, personalized
experiences to their customers, without the need for complex on-premises infrastructure. The cloud
computing and machine learning are two technologies that complement each other, providing the
infrastructure and intelligence needed to drive innovation and improve business outcomes. As both
technologies continue to evolve, we can expect to see even more powerful and sophisticated
applications of machine learning in the cloud.

4. Cloud computing and databases
According to Amazon Web Services (2021), cloud computing can provide a range of services to
businesses and organizations. Cloud computing and databases are two technologies that are often
used together to provide scalable, secure, and cost-effective data management solutions. Here are
some examples of how cloud computing is used in combination with databases:

a) Database hosting: Cloud computing providers offer database hosting services, allowing
businesses to store and manage their data in the cloud. This eliminates the need for on-premises
hardware and software, reduces costs, and enables easy scalability.

b) Database as a service (DBaaS): Cloud providers also offer DBaaS solutions, allowing
businesses to provision, manage, and scale databases on-demand, without the need for
specialized skills or infrastructure.

c) Big data analytics: Cloud computing enables businesses to store and process large amounts
of data for big data analytics. With cloud-based data warehouses and analytics platforms,
businesses can perform complex analytics on massive datasets, and derive insights to drive
business decisions.

d) Disaster recovery: Cloud computing can be used for disaster recovery solutions, allowing
businesses to store backups of their databases in the cloud, and easily recover data in case of
a disaster or outage.

e) Internet of Things (loT): Cloud computing can be used to store and manage data from
connected devices, such as sensors and loT devices. With cloud-based databases and
analytics, businesses can derive insights from IoT data, and make data-driven decisions. (IBM.,
2021).

In summary, cloud computing and databases are two technologies that work together to provide
scalable, secure, and cost-effective data management solutions. With the power of cloud computing
and databases, businesses can derive insights from their data, improve decision-making, and drive
innovation.

5. Use of cloud computing for IT and scientific research.
Cloud computing has been increasingly used for IT and scientific research. One of the main benefits of
cloud computing for research is its ability to provide on-demand access to computing resources, which
can be especially useful for handling large-scale data analysis and simulations. Cloud computing can
also provide cost-effective solutions for research computing needs, as researchers can pay for only the
computing resources they need on a temporary basis, instead of investing in expensive hardware and
software infrastructure that may become obsolete or underutilized over time. Additionally, cloud
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computing can provide enhanced collaboration opportunities for research teams, as it allows for easier
sharing of data and resources between geographically dispersed researchers. (Dikaiakos, 2009).

6. Conclusion
Cloud computing has emerged as a transformative technology that is changing the way businesses
and organizations approach computing. With its ability to provide scalable, flexible, and cost-effective
computing resources on-demand, cloud computing is enabling businesses to drive innovation, improve
efficiency, and reduce costs. While there are some concerns around security and privacy in cloud
computing, these issues are being addressed through the implementation of robust security measures
and compliance frameworks. In addition, the benefits of cloud computing, such as increased scalability
and reduced costs, far outweigh the potential risks. As cloud computing continues to evolve, it is
expected to play an increasingly important role in the digital transformation of businesses and
organizations around the world. With its ability to provide on-demand computing resources, advanced
analytics, and artificial intelligence, cloud computing is poised to drive the next wave of innovation and
growth in the tech industry. The cloud computing is a powerful technology that is transforming the way
businesses and organizations approach computing. While there are challenges and concerns to be
addressed, the benefits of cloud computing are undeniable, and its potential for driving innovation and
growth is immense.
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