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Abstract

Cloud-based programs offer numerous advantages to businesses and governments, including cost
reduction, scalability, and on-demand services. Software as a Service (SaaS) is a prominent cloud
computing model, providing potential cost-savings and improved cost control. Cloud-based programs
enable efficient resource provisioning, auto-scaling, and dynamic resource acquisition and release, leading
to increased profitability and reduced reliance on on-site IT infrastructure. However, adopting cloud-based
programs comes with challenges related to security and compliance.

This article explores the advantages and differences of cloud-based programs compared to traditional
software. It highlights the benefits of using Al in cloud-based programs to improve governance and
compliance by streamlining processes and automating tasks. Al can enhance energy efficiency in cloud-
based programs and significantly contribute to cost savings. However, it also introduces potential security
risks and the need for robust security solutions to protect data in cloud-based eHealth systems.

The article emphasizes best practices for ensuring security in cloud-based programs, such as role-based
access, encryption, and data monitoring. It discusses the potential risks of using Al for security and the
importance of developing governance practices specific to Al applications. Moreover, it explores the
benefits of Al for compliance and governance in cloud-based programs, such as risk management,
scalability, and improved efficiency. The article underscores the long-term benefits of using Al in
compliance and governance, including the enhancement of corporate governance and expertise in Al risks
over time.

In conclusion, cloud-based programs coupled with Al present opportunities to revolutionize various
industries by providing cost-effective, scalable, and secure solutions for compliance and governance
needs. However, adopting Al in these programs requires careful consideration of security measures and
adherence to specific Al governance practices to ensure the responsible and beneficial deployment of Al
technologies.
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Overview of Cloud-based Programs

What are the advantages of using cloud-based programs?

Cloud computing presents many advantages to businesses and governments, such as its distributed nature,
scalability, and on-demand services [1]. Cost reduction is also one of the major benefits of cloud
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computing, as it helps to reduce servicing costs [2]. This is especially true when it comes to Software as a
Service (SaaS), which presents a new service delivery model in which a service provider delivers
electronic services over the web to many users on a pay-per-use or period basis [3]. SaaS could result in
potential cost-savings and better cost control by outsourcing the local control, installation and
development of software [3]. Cloud-based programs can help SaaS providers minimize their payments,as
well as enable efficient resource provisioning [2]. Moreover, such programs allow for the leasing of both
resources and software as services [2]. Auto-scaling is also a major advantage of cloud-based programs,
as it allows the addition or removal of resources on the fly,ensuring that the software system can handle
unexpected spikes in workload and provide an optimal user experience, leading to increased profit for the
cloud application owner [2]. Additionally, cloud elasticity allows for the automatic acquisition and release
of resources, so that users only pay for what they consume [2]. Cloud-based programs also enable
scalability and flexibility for businesses, as well as reducing the need for on-site IT infrastructure and
maintenance [4]. Furthermore, such programs allow for access to data and applications from anywhere
with an internet connection,facilitating distributed manufacturing,and enabling integration of information
exchange between companies [4].

How do cloud-based programs differ from traditional software?

Cloud-based programs differ significantly from traditional software in terms of management and delivery
[5][6]. Cloud-based design and manufacturing (CBDM) is a new paradigm for product design and
manufacturing [6]. It is a business model which incorporates the use of cloud computing to reduce costs
and increase efficiency [5]. CBDM, which is also known as Cloud Manufacturing, is distinct from
traditional paradigms such as web- and agent-based technologies [6]. DMCloud is a prototype system
developed at Georgia Tech for CBDM [6]. It helps organizations to shift computing costs to operational
expenses [6]. In addition, the fundamentals of CBDM are highlighted in the chapter [6]. Furthermore,
cloud-based programs require different testing techniques, QoS standards, and requirements compared to
traditional software [5]. Testing as a service (TaaS) is a new business opportunity, challenge, and demand
in cloud-based programs [5]. TaaS introduces new underlying issues, challenges, and emergent needs
compared to traditional software testing [5]. It has distinct features and requires different techniques
compared to conventional software testing services [5]. Safety and reliability are important considerations
for cloud computing environment due to the threat of DDoS attacks [7]. DDoS attacks target the resources
of cloud computing services, decreasing their ability to provide optimal network infrastructure usage [7].
Thus, methodologies for preventing or stopping DDoS attacks are quite different in cloud computing
compared to traditional networks [7]. Cloud computing environment requires practical defense
mechanisms against different types of DDoS attacks [7].

What are the security challenges associated with cloud-based programs?

Security is another concern associated with cloud-based applications and programs [8]. The threat of data
breaches, hacking, and misuse of information is a real concern [8]. Organizations often lack knowledge
about the shared security responsibility in cloud migration,which can lead to poorly secured data [8].
Additionally, users and enterprises are reluctant to trust sensitive data to cloud environments,which has
led to the development of private clouds as a response [9]. Data security is a critical issue in cloud-based
applications [9], however, the text does not provide specific details about the security challenges
associated with cloud-based programs [8]. In healthcare, there are security challenges associated with
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cloud-based programs,such as the implementation of appropriate security architecture,and the lack of
knowledge of the shared security responsibility [8]. The security of critical electronic health records
(EHRs) is a challenge associated with cloud-based programs in healthcare [8]. Security challenges also
arise due to APIs, which can be exposed, broken, or hacked [8]. To stay ahead of such threats, updating
cloud-driven apps frequently is necessary [8]. Furthermore, user access to cloud-based apps needs to be
protected with a complete balance of protection,and security transfer needs to be managed regularly [8].
Moreover, simple and effective authentication is necessary for secure user access to mobile apps, EMR,
or e-health programs [8]. Unfortunately, there is no process or mechanism for attribute revocation in cloud-
based programs,and security access control issues can arise [8]. To ensure better security, certificates need
to be trusted and issued from a certified hosting platform [8]. All these security challenges associated with
cloud-based programs highlight the need for appropriate security solutions to be developed and maintained
to protect data security in cloud-based eHealth systems [8].

Al in Cloud-based Programs

How can Al be used to improve the governance and compliance of cloud-based programs?

Al is increasingly being utilized to improve the governance and compliance of cloud-based programs. Al
technology has been used to facilitate tax compliance and monitor governmental policies [10]. Cloud-
based e-governance has become a reality due to the availability of IT infrastructure and government
advisors' perspectives [10]. Al can also be used to calculate taxes, detect tax evasion, and improve the
compliance process [10]. It can lead to significant improvements in the control environment, as well as
business process improvements [11]. Al developers are also utilizing structured access, which is an
emerging paradigm for the safe deployment of Al in cloud-based programs [11][12]. This is most effective
when implemented through cloud-based Al services, rather than disseminating Al software that runs
locally on users' hardware [12]. This allows Al developers to control how the Al system is used, and
protect against unauthorized modifications to the system's design [12]. Al-powered packaged analytics
can also be used to gain better oversight over financial spend in cloud-based programs [13]. Al can detect
patterns of noncompliance in cloud-based programs, as well as be used to disrupt noncompliance [13].

What are the benefits of using Al in cloud-based programs?

Al algorithms have been used to improve energy efficiency in cloud-based programs [14]. Al calculation
service provided by a cloud service can increase energy efficiency by providing intelligent control [14].
This enables users to run Al programs in the cloud and control air conditioners remotely from home [14].
Not only can this reduce air conditioner costs and prices by increasing energy efficiency,but also allows
users to alter the Al programs in the cloud any time for better control performance without altering the
control hardware [14]. The proposed system in the test bed reduced the power consumption by up to 22.5%
[14]. Al techniques can be integrated and reassembled to develop cloud-based Al for split-type air
conditioners,resulting in an energy-saving ratio higher than 22.5% [14]. Al can be developed on cloud-
based platforms with minimum hardware costs and lead to energy savings [14]. Economic incentives can
also increase the adoption of technologies that improve AC energy efficiency [14]. The energy-saving
effect of cloud-based Al is expected to increase with the use of VSDs,and fuzzy + PID and MPCs are
methodologies that can result in higher energy-saving ratios compared to other techniques [14]. Al
techniques like ANN, DMS, fuzzy, GA, MAS, ML, MPC, RBR, RNN, and SNN can be evaluated for their
energy saving effects,and the use of Al can result in obtaining EER and CSPF [14]. Al can improve energy
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efficiency of split-type air conditioners,and provide dynamic control responses [14]. The energy-saving
effect of Al is proven through analyzing the relationship between compressor rotational speed and indoor
temperature variation,and Al can save a similar amount of energy as mentioned in the literature [14].
Cloud-based Al has better control responses compared to PID control in simulated climate conditions for
late spring [14], and the final stable control can reduce the indoor air temperature drop-down slope to zero
[15]. Al-based improvements can achieve higher benefits at lower costs compared to previous hardware
modifications [14], and effectively use an MPC to save energy [15]. Thus, using Al for indoor temperature
control can result in a higher slope, indicating little energy used by the air conditioner,and the use of Al is
critical in saving energy, as observed through control models [15]. It has been shown that Al can increase
EER and CSPF [15], and can improve energy efficiency in cloud-based programs [14].

What are the potential risks associated with using Al in cloud-based programs?

While cloud-based programs offer convenience and cost-effectiveness, they come with certain risks that
must be addressed. For instance, testing as a service (TaaS) can be a double-edged sword [16], as it
accelerates the Al lifecycle and enables collaboration and reuse of Al components. However, it also raises
the question of security, privacy, and trust [15]. Additionally, the cloud-based design and manufacturing-
related software and services may raise the risk of data breaches. To address these risks, a combination of
cloud-based and on-premises Al is used to manage the Learning Factory [17], which is a shared workspace
where safety risks exist. Furthermore, the use of loT-based cloud and Al-based applications in such
environments can be an effective solution [18], as it provides solutions to problems such as data analysis
and visualization of UAV collected data [19]. Moreover, cloud-based systems are increasingly being used
to store data from tablets and laptops [20], which can be linked to cloud robotics artificial intelligence
systems. In light of these potential risks, it is important to consider the use of accounting software features
and the impact they have on financial errors,as well as the use of Internet-related technologies such as Al,
big data, cloud, and blockchain [21]. All this is essential for identifying those at risk of “sight-threatening”
diseases, such as obesity,and developing Al-based intervention programs [22].

Streamlining Compliance and Governance

What are some strategies for streamlining compliance and governance in cloud-based programs?
Implementing cloud-based solutions can be a great way to streamline compliance and governance. Cloud-
based providers only need to make changes to legislation once, and those changes will be applicable to all
customers, making it easier to keep up with regulations and policies [23]. This also frees up vendors to
focus on innovating new functionality that can benefit customers, as they do not need to worry about
making changes to comply with regulations with every new release [23]. Additionally, cloud-based
solutions make it easier to keep track of compliance and governance, as the updates are made automatically
for all users. This helps ensure that all customers are up to date with the latest changes and can remain
compliant with policy and regulations. Furthermore, cloud-based solutions are more secure than on-
premises solutions. Cloud solutions are managed and maintained by professionals, which helps to ensure
that the system is secure and compliant with the latest regulations. This also helps to reduce the risk of
data breaches and unauthorized access to customer data. By streamlining compliance and governance with
cloud-based solutions, businesses are able to benefit from improved security, improved compliance, and
improved customer service.
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How can Al be used to automate compliance and governance tasks?

Al has penetrated into financial services and can be used to automate compliance and governance tasks.
For instance, Al can be used to collect and correlate information on bank transfers and identify behavioural
characteristics of financial crimes including money laundering,as well as extracting entities of interest
from evidentiary documents [24]. Al can also screen known criminals and forecast the likelihood of money
laundering,detect suspicious transactions and provide risk scores for such transactions and streamline
KYC/CDD processes,reducing compliance costs [24]. Additionally, Al can be used to optimize capital on
peer-to-peer (p2p) platforms,helping more firms to come to the market to offer services [24]. Al
technology is not only used in financial services, but also in RegTech or SupTech solutions to detect,
prevent and control financial crime [24]. However, effective data governance needs to be established to
protect individual rights and societal safety while using Al for compliance and governance tasks [24].
More detailed rules need to be developed to certify good algorithms and good platforms to strengthen ex
ante and increase ex post protection of individuals who use robo-advisers [24], as current governance
practices have evolved from more traditional financial applications and modeling frameworks,and
frequently involve complex review flows and rely heavily on manual steps [25]. Therefore, the proposed
framework aims to enable potential solution opportunities through increased automation and the
integration of monitoring, management, and mitigation capabilities, providing improved capabilities to
manage model risk during deployment [25].

What are the benefits of automating compliance and governance tasks?

Automating compliance and governance tasks offers a number of potential benefits. As organizations
increasingly rely on data and technology, the need for compliance and governance processes has become
even more critical [26]. Automation of these processes can help organizations to efficiently comply with
external regulations and internal governance policies by streamlining the collection of evidence and
documentation [27]. Automation also allows for data reconciliation at the supply chain level [28].
Organizations can use automated processes to identify and mitigate risks [29]. The President's e-
government task force identified four broad areas of transformation: customer service, policymaking,
program administration, and compliance [30]. Automation can help to streamline and automate processes
such as record-keeping, filing, tax payment, and auditing, reducing compliance and administration costs
[31][32]. Blockchain technology can also be used to automate governance tasks, such as risk management
and compliance [33]. In addition, automation can help to streamline the process of handling cases and
ensure compliance with EU rules [34]. By automating compliance and governance tasks, organizations
can benefit from improved data accuracy, increased efficiency, and cost savings.

Security Considerations in Cloud-based Programs

What are some best practices for ensuring security in cloud-based programs?

Cloud-based programs are convenient and efficient, but it is essential to ensure that security measures are
in place to protect data. Cloud service providers must take responsibility for implementing the appropriate
mechanisms to guarantee the safety and privacy of their clients' data [35]. They should secure the platform
and network,and guarantee that the service offered is always available [35]. Additionally, they must be
compliant with various certifications and third-party requirements [35]. The security measures that should
be considered include role-based access, network security mechanisms, data encryption, digital signatures,
and access monitoring [35]. Furthermore, they must ensure that the databases are secure, and deploy
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authentication systems to prevent unauthorized access [35]. Privacy and confidentiality terms are also key
for EHR security [35]. Additional security measures include network secure protocols to prevent external
attacks,as well as data logging and monitoring tools to improve security [35]. Moreover, it is important to
confirm that the provider operates in the country where the service will be offered [35]. Additionally,
health care providers must be aware of security mechanisms before migrating EHRs to the Cloud,and
build a relationship of trust with the Cloud service provider [35]. Lastly, patients must be kept informed
about their data and how it is being managed [35]. All of these steps are necessary for best practices in
ensuring security in cloud-based programs.

How can Al be used to improve security in cloud-based programs?

Al technology is an ideal tool for enhancing the security of cloud-based programs. Al-powered algorithms
can be used to apply tree-based hashing to the authentication process, which makes it difficult for
malicious actors to gain access [8]. Al can also be used to guarantee user privacy by displaying random
action keys, which are only visible to the user, in secure data connections [8]. Al can also be used to
analyze data and detect fraudulent attacks [8]. In addition, Al can be used to incorporate system design
controls for each process [8], allowing administrators to keep closer tabs on suspicious activity within
their networks. Al can also be used to identify and mitigate threats that may arise from external sources.
Al-powered algorithms can be used to monitor the network for suspicious activities, such as unauthorized
access or data breaches. For example, Al can be used to detect malicious code and malware. Al-powered
algorithms can also be used to monitor the cloud environment for malicious activity, such as unauthorized
access or data breaches. Al can also be used to detect potential threats and alert administrators to take
corrective action. By incorporating Al into the security of cloud-based programs, administrators can feel
more confident in the security of their networks.

What are the potential risks of using Al for security in cloud-based programs?

Al is increasingly being used in the security of cloud-based programs. [8] This is due to the range of
benefits it can bring to data storage, collaborative Artificial Intelligence (Al) and machine learning
applications. [36] In order to protect the data from unauthorized access, it is essential to implement suitable
security measures. [37] This includes deploying security models, serverless architectures, and high-
performance virtual machines to ensure that all components are secure at an acceptable level of risk. [38]
In addition, it is important to identify potential IP addresses found in the Viewstate and V15, as well as
potential path traversal risks and treat them using security Controls. [39] Such measures are necessary to
protect against potential 10T attacks. [40] It is also important to monitor changes to software solutions on
a regular basis in order to identify vulnerabilities and weaknesses. [41] Furthermore, the use of encryption
is essential in order to protect the data and prevent privacy and security issues. [42] Finally, a cloud-based
0T platform permits customers and programs to use Al and machine intelligence to enhance horizontal
drilling and increase security. [43]

Benefits of Al for Compliance and Governance

What are the advantages of using Al for compliance and governance in cloud-based programs?
Acrtificial Intelligence (Al) is a powerful mechanism for compliance and governance in cloud-based
programs. Al can be used to construct a model for risk management and governance programs, to ensure
compliance with normative standards [22]. The use of Big Data and Al can bring various benefits, such
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as technical standards, compliance assurance, and data security and privacy [44]. Cloud-based storage and
processing can be used to meet government privacy and other requirements [45]. Al can also be used for
complying with government regulations such as customs, while providing scalability [46]. Al can help in
minimizing the time and costs associated with approving a system for use by a federal government [37].
Al can also be used to augment the data governance structures that take advantage of cloud-based
computing [47]. Moreover, Al can be used for the calculation of expected benefits and for shaping
corporate practices to enable compliance [48]. Al can also be used as an added functionality to existing
cloud-based services as well as to ensure compliance with new governance and compliance regulations
[49]. Therefore, Al is a useful tool for cloud-based programs that can help in saving time and money,
while ensuring compliance with the required regulations.

How does Al improve the efficiency of compliance and governance tasks?

Al is increasingly being used to improve the efficiency of compliance and governance tasks, particularly
in terms of corporate social responsibility (CSR) [50]. In this regard, the European Union's Draft European
Al Regulation (DEAR) is of particular importance. DEAR requires organizations engaging in "high-risk
Al" to implement organization-level governance for data and quality management procedures and ongoing
monitoring, including transparency and provision of information for users across the Al lifecycle [51]. In
this way, DEAR provides the regulatory impetus needed for organizations to ascribe budget and costs for
ethical implementation requirements [51]. However, there is a risk that DEAR could invoke a "tick-box™
compliance culture, rather than espousing a digital ethics culture across the Al lifecycle and digital society
[50]. Nonetheless, DEAR still offers a significant improvement for Al governance, affording organizations
the opportunity to find and create risk management, governance, and oversight solutions provided they
achieve conformity [50]. As such, the key to success is in embedding trust into practical ethical data and
Al governance tools, as this will become a pivotal method of competitive advantage [51]. High-risk Al
operators must also decide the method/technical solution to achieve compliance under DEAR guidance
[51], and Al can incentivize reform in CSR governance for socially responsible investments (SRIs) [50].

What are the potential long-term benefits of using Al for compliance and governance?

In addition to safety and reliability, long-term benefits can be derived from using Al for compliance and
governance. Al can be used to improve corporate governance by selecting goods and services that are in
the public interest [52]. Furthermore, customers are sometimes willing to pay more for ethical standards
in non-Al industries [52]. This shift towards private messaging platforms, such as Snapchat and
WhatsApp, is an example of how users prioritize certain technology uses [52]. Al users may also be willing
to pay more for products with higher ethical standards [52]. The use of Al in compliance and governance
could result in rejecting certain uses and prioritizing others [52]. Building expertise in Al risks over time
is a potential long-term benefit of using Al for compliance and governance [53]. Pre-existing corporate
structures can build expertise in Al risks as the field of Al corporate governance matures, standards are
published, and regulations enter into force [53]. Al governance functions can be built into pre-existing
structures for compliance and risk management [53]. As Al technology advances, businesses may benefit
from improved methods of compliance and governance.
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