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Introduction

Artificial intelligence (AI) has become an important area of research during the
last few decades. Currently, Al concepts are introduced in industrial, academic,
and even in day-to-day applications [1]. The main purpose of Al is to compute
expected results based on previous results and associate a sense of logical
reasoning to the past data. However, for beginners, the theory behind
implementing Al techniques could be confusing and challenging. In addition to
theoretical concepts, the implementation of algorithms in real life is also a
significant area that creates a substantial interest in this field [2-3]. The area of
MLOps — machine learning operations — transforms the model from theory to
operations. MLOps enables the development of proper Al pipelines, which
eventually aid in integrating Al models into a piece of functional software. The
main objective of this article is to introduce the foundational techniques of Al
and machine learning, followed by a focus on practical applications, ethical
considerations in deploying Al, and use cases in different sectors.

2. Overview of Artificial Intelligence

Artificial Intelligence (Al) deals with the automation of intelligent behaviour. It
is the science and engineering of making intelligent machines, especially
intelligent computer programs, and it is related to the similar task of using
computers to understand human intelligence. Al considers the use of agents that
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perceive their environment and take actions that maximize their chance of
success at some goal. Intelligent behaviour can be exhibited by entities such as
animals and humans, being the result of processes within their brains, whereas
its traditional foundations can be traced back to Aristotle’s theory of its logical
principles. Logic and reasoning are therefore involved specific aspects of Al but
believed to be only part of the whole [2,4,5].

Artificial Intelligence also considers the automation of intelligent behaviour, in
various activities that humans associate with intelligence, such as making
inferences and decisions, and implementing behaviour that is insensitive to minor
changes in the environment.

The realization of behaviours that are unsupervised and unteachable, for example
the sensory recognition and design activities, are also areas that are encompassed
within Al. Likewise, speech thrashing against set of predefined rules may be
considered as a specific case within the overall thrasher recognition activity.

As an academic discipline, Al evolved from the matrices of computer science.
The term Artificial Intelligence was first coined during a conference held on 9th
December 1956 at the Dartmouth College in Hanover, USA, and is usually
credited to John McCarthy. Present-day Al research defines the field as focused
on “intelligent agents”: any system that perceives its environment and takes
actions that maximize its chances of achieving its goals [6-8].

The evolution of Artificial Intelligence has seen the development of several
distinct sub-fields. Each of these sub-fields surpasses the limits of various levels
of abstraction: symbolic behaviour, behaviour without explicit symbolic
representation, human oriented behaviour, rational behaviour, behaviour oriented
towards a defined task, or behaviour that optimizes a performance criterion. The
combination of these levels of abstraction constitutes the general Al approach.

2.1. Definition and Scope

Artificial intelligence (Al) can be described as a capable and flexible tool that is
applied to fulfil operative goals in various fields, especially those that involve
areas of interest for society, present high complexity, as well as resolution at scale
and in a timely manner of voluminous amounts of data [9,10]. By these
parameters, the presence of intelligence in humans, through the use of experience
to adopt decisions, is mimicked. The idea of creating a machine capable of
thinking and understanding like humans goes back at least to the 4th century.
However, it was not until 1980 that these machines could actually learn or adapt;
and it was in 2016 when artificial intelligence began to be considered as "smart".
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Effectively, this Steam Engine analogy, proposed by Alan Turing, enables
differentiating an intelligent machine capable of performing various tasks in
Society. Hence, Industry 4.0 will entirely revolutionize the productive system,
disconnected from the growing improvement of digital technologies and artificial
intelligence [11-13]. Whether artificial intelligence acts "good or evil" will
depend, in part, on how it is regulated, especially in sensitive sectors such as
health, security, banking, finances, and public services, reflecting the
characteristics of the countries or regions where it is deployed.

2.2. Historical Development

In the mid-20th century, a group of researchers from diverse scientific disciplines
proposed a radical idea: creating an intelligent machine with the ability to
perform tasks that would require human intelligence if done by a real person. The
foundations of Al were drawn assuming that the various processes and functions,
mainly cognitive, carried out by the human brain could be reproduced by a
machine. If successful, such a machine would be capable of replacing people in
some of their daily chores.

Making machines intelligent seemed almost impossible. During the first decades
of Al research, the dream was tangible, almost touchable. However, as frustration
set in, expectations lowered. Over the years, Al as a discipline has relentlessly
evolved. With the birth of Al, there grew a passionate desire in the scientific
world to create machines capable of performing highly intellectual tasks such as
reasoning, learning, generalizing, making discoveries and decisions, or
producing original creative works. In the beginning, the prospect of achieving
general intelligence - a machine as intelligent as a normal human - was both
alluring and daunting. The prevailing belief was that human brains function akin
to highly complex computers processing symbolic information; thus, building an
intelligent machine would naturally follow. Yet, despite decades of rigorous
research in artificial intelligence, the initial goals remain far from reached.

3. MLOps: Machine Learning Operations

After presenting the fundamentals of artificial intelligence, MLOps is introduced
as the bridge from Al theory to practical applications. It provides the necessary
steps to develop artificial intelligence models and start testing them. MLOps
enables Al implementation under a standard which includes data aggregation,
data cleaning, model management, testing and validation, Al deployment, and Al
monitoring. Successful implementation in the areas of computational
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performance, processes, and people orchestrates people, business processes, and
technologies for increased enterprise value with Al [2,14-17].

MLOps emerges as the natural evolution of traditional DevOps but applies
exclusively to the field of artificial intelligence. The difference between a
conventional computer program and an Al system lies in development: In the
former, explicitly programmed functions are defined by humans, while in Al
systems these functions are replaced by prediction models generated from data.
Machine Learning Operations, or MLOps, is a discipline that combines people,
processes, and technologies for continuous delivery and automation of ML
models in production environments. Implementation enables the
operationalization of prediction models or intelligent applications that guide
decisions ranging from simple to complex—regardless of the sector. It
encompasses concepts such as Data Engineering, Data Validation, Data
Monitoring, Feature Engineering, Training, Testing, Ethical and Legal aspects,
Deployment and Management of Artificial Intelligence in business
environments. MLOps proposes a set of rules and routes to follow, aiming to
bring business closer to the practical use of predictions, boosting the current and
future advancements of both science and the community.

3.1. Introduction to MLOps

MLOps, a shortened compound of "machine learning operations," constitutes a
higher discipline within artificial intelligence, specifically focused on the
support, maintenance, deployment, and governance of models in productive
operations [9,18-21]. Machine learning models require continuous monitoring
and governance in productive use, necessitating the regular repetition of the
entire process chain whenever there are changes. At a minimum, MLOps
addresses discrete steps of machine learning. It can also be expanded to
encompass cross-functional tasks. Model development and data incubation are
supported by a suite of tools and stages.

Geographically, the interest and establishment of MLOps are predominantly
concentrated in Europe and North America. Nearly all companies that employ
machine learning in practical applications recognize the necessity of MLOps—
or a similar configuration and structural approach—in ensuring that their models
and data pipelines function reliably over years and decades. This support for
durability and repeatability plays a significant role in addressing the ethical
dimensions of AI. By implementing MLOps, considerations of digital
sustainability can be safeguarded throughout the ALTAI Framework. Without
operations and the workshop approach of MLOps, genuine progress in closing
the GAP between the Ethical Framework and Ethical Use of Al remains elusive.
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3.2. Key Components of MLOps

Machine learning operations, commonly referred to as MLOps, can be defined
as the process of operating and maintaining a deployed AI model. MLOps is
intended to valid and improve on DevOps principles. Every step of the lifecycle
is distinctly set up in such a way that it avoids unknown or unexpected risks.
MLOps ensures that machine learning technology will not cause any harm when
released for public use [22,23]. Properly designed MLOps is expected to control
Al ethics. Furthermore, everything is enabled in such a manner that it can operate
during normal time and at disaster recovery moments. All operational and
disaster recovery principles are established through MLOps. The main goal of
MLOps is to make Al models accessible for use and to improve their efficiency.

The MLOps lifecycle consists of several stages, each focusing on different
aspects of machine learning models. The development stage involves Teams
building machine learning models [24-26]. In the continuous integration stage,
the code and development models donated by the Team will be tested. The
continuous delivery stage ensures that the models are ready for validation,
deployment, and can be used by the public. Monitoring is conducted in the
continuous monitoring stage. When any risks or issues occur in services that are
using machine learning models, bug fixes and improvements will be arranged by
the Team in the continuous training stage.

3.3. MLOps Lifecycle

Al fosters data-driven decision making in applications across healthcare, finance,
retail, education, and more. MLOps represents a set of operational practices to
simplify the deployment of Al applications to production [27,28]. The MLOps
lifecycle encompasses data management, model development, continuous
integration and delivery (CI/CD), as well as governance, enabling organizations
to operate Al applications effectively at scale.

The AI/ML lifecycle comprises four broad stages—data management, model
development, model deployment, and model operations—and is supported by
CI/CD services at the center. Data Management involves collecting, validating,
and preparing data. Model Development focuses on feature engineering, model
training, and evaluation. Model Deployment covers processes for deploying
models to production and serving predictions. Model Operations entails
monitoring model performance and retraining when necessary. CI/CD practices
automate building, testing, and delivery of Al models, integrating code and
model pipelines to ensure reliable and reproducible deployments.
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3.4. Best Practices for MLOps Implementation

The rapid growth and adoption of Artifical Intelligence through Machine
Learning techniques have highlighted the need of deploying models in
production. Through an Al model an organisation could potentially obtain
competitive advantage against producers that do not rely on it for production and
operational decisions [19,29-31]. There are numerous factors considered for an
emergent market leader such as equitable and empathetic society, optimal
production of goods, maintaining air and water quality, human-centric artificial
intelligence, optimal infrastructure, smart health-care, education and protection
of life. These factors are directly linked to the human life and need to be
implemented optimally to build the market leader on the given parameters
[32,33].

MLOps allow an organization to scale up its process, avoid model loss or model
degradation, and ensure model governance, security and compliance. MLOps
removes communication gaps between teams, saves monitoring and debugging
time, and enables fast recovery in case of failure. It helps in delivering a positive
customer experience, improved customer engagement, on-time delivery, and
better resource planning. Embarking on the MLOps journey can be a challenging
task but it pays off a lot in terms of long-run benefits. MLOps best practices help
overcome the challenges during the journey and provide the desired results.

4. Ethical Considerations in AI

As artificial intelligence (Al) is deployed increasingly in high-stakes, real-world
situations, a global discourse on Al ethics is emerging [34-36]. The dialogue
revolves around biases and discrimination, Al transparency and explainability,
privacy and data governance, robustness and accountability, among many other
issues. Adhering to ethical guidelines mitigates the risks of Al system misuse and
strengthens stakeholder trust in the technology.

The practical application of Al in regulated sectors (e.g., use of Al models in
credit scoring in financial services) requires formal approval from regulatory
authorities. The approval process considers the risks associated with the Al
models and their applications. The risk assessment and approval of a model is
dependent on where and how it is deployed. Risks arising due to the application
of Al and Al model bias vary widely; for example, a model supporting a medical
diagnosis will require significantly greater attention to detail regarding bias than
a sentiment analysis model. Al model risk ratings classify models on a risk scale
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such as — high, medium, low [37-40]. The varying requirements for Al models in
different sectors and the need to comply with regulations in the countries where
models are deployed have led to the emergence of Al constitution frameworks.

4.1. Understanding Al Ethics

Ethical consideration is admittedly one of the big questions in the field of
artificial intelligence. With its increasing adoption in daily life as well as in
business, and with the colossal impact this implies, it has become a delicate topic,
raising crucial questions such as, in Khurana, ‘‘Should machines be given the
mandate to decide?” The main issues discussed in the literature are bias while
training Al models, lack of transparency or unfair disadvantages to certain
groups, and concerns regarding privacy and legal responsibility for decisions that
Al makes.

The law currently does not cover questions such as responsibility or the right to
privacy. The need for an ethical framework that can successfully guide the
implementation of Al in business is now recognized; for instance, the guidelines
of AI HLEG are based on ethics and are addressed to the various stakeholders
participating in the business Al lifecycle. Practical frameworks for auditing
business Al systems, applying the guidelines, are contained in the works of
Karppinen. Business Al ethics is discussed also in Cardon, who accordingly
propose a conceptual framework, summarizing the ethical issues, a process of
ethical decision under Al, and a rating scale for ethical business Al.

4.2. Bias and Fairness in Al

Ensuring fairness requires addressing the issue of bias in Artificial Intelligence
(AI). It is necessary to consider the ethical implications of using Al technology
and take appropriate precautions. The type and amount of training data have a
significant impact on model training; the issue is further complicated because of
the complexity of the algorithms [41-43]. The training data could be biased if it
represents a specific or limited part of the population. Any bias in the training
data will persist in the model, and if it is implemented in real world applications,
it will lead to unfair situation for other population groups.

The problem arises when a model trained with bias-laden data determines the
outcome of the decision resulting in a serious consequence [28,44-47]. For
example, if the human resource department is depending on a model for hiring,
then the model might decide a suitable human resource candidate by analysing
the previous hiring data. But, if the previous recruitment data possessed any bias,
then the model will learn its pattern and as a result may lead to discrimination
against certain parts of the population.
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4.3. Transparency and Accountability

A significant development in Al systems is their growing complexity, which can
make tracing the decision path of algorithms difficult, especially in automated
decisions [48,49]. This complexity raises questions about how to provide
transparency that allows affected persons to understand if their rights have been
respected, enables authorities to assess risk or discrimination, and prepares
enterprises for potential liability. The European Commission, for example,
recommends an explainability approach clarifying the decisions made by an Al
system with transparency for users of Al systems. Transparency alone does not
remove or rule out bias and discrimination; discrimination should be eliminated,
if feasible. Explainability entails making the sociodemographic data used in
training Al models and the characteristics of the emerging model accessible and
intelligible for specific use cases.

37 cases of Al-generated bias from a variety of sources were collected. If biases
are systematically detected, developed, and used, they can make economies and
societies inequitable, discriminatory, and unjust. There is a necessity for a
monitoring system capable of supporting the incorporation of controls to
societies that use Al. A population-wide response plan to Al bias is proposed.
The system considers the phases of data input, data processing, and data output
and operates on a dual scale: city and population [3,50-52]. The first proposes a
mechanism for managing automated decisions made by algorithmic
implementations of Al. The second is an loT-based control system that monitors
biases or discriminatory actions in populations.

4.4. Privacy Concerns

MLOps addresses profound concerns, such as the privacy of individuals whose
data is used for training neural networks. Several strategies focus on protecting
the data while the model learns: Before bringing the data into the organization, it
is anonymized or pseudonymized. The training can, furthermore, be done
differentially privately, that is, the learning is executed in such a manner that the
model cannot reveal any information about the individuals in the training data
[53-56].

Privacy and data protection laws govern the use of personal data for processing.
Sensitive data (e.g., concerning health) is protected by stricter provisions, such
as the GDPR. Individuals can request human intervention when decision-making
processes have legal effects on them. When using or training large language
models, not only is the training data a potential breach of privacy, but also the
output can produce personal data, such as names, addresses, or even passwords.
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4.5. Regulatory Frameworks

The division of Al applications in healthcare into bioinformatics and medical
informatics highlights distinct domains of use. Privacy-by-Design (PbD) offers a
strategic methodology to address data privacy concerns inherent in Al
implementations. Ethical considerations—bias, accountability, transparency,
honesty, safety, and privacy—emerge as core pillars in Al application,
underscoring the necessity of a regulatory framework.

Regulatory frameworks for Al have become a major topic in recent years. The
proposed use of the Explicit Ethical Machine Reasoning Architecture (EEMRA)
aims to automate the process of vetting decisions made by ML models against
ethical guidelines and constraints bases. The need for a legal framework that
captures the vogue of Al in various domains is critical. Legislation is shifting
from the sole protection of data privacy toward the ethical use of machine
learning.

5. Use Cases of Al in Various Sectors

Artificial intelligence (AI) now plays a role in virtually every area of human
existence, with ongoing innovations continually uncovering new potential uses.
Specific examples from sectors serve to illustrate this reality.

In healthcare, Al algorithms detect patterns in X-ray images, facilitating early
diagnosis of diseases such as tuberculosis and cancer. By enabling more rapid
diagnoses, Al can make treatment more effective and accessible. In finance, Al
detects fraud across an increasing number of activities, including identity theft,
account takeover, and specific fraud types [2,4]. Retailers use Al-powered tools
to develop personalized web pages for consumers, based on browsing and
purchasing history. Logistics companies deploy Al-based optimization tools to
reduce fuel consumption, improve routes, and enhance truck capacity utilization.
Industrial companies apply Al techniques to predict damages and perform
preventive maintenance on heavy machines. Educators employ Al systems to
design more effective personalized curricula and automate the grading of essays
and open-ended exams. In agriculture, Al permits automatic ripeness detection,
thereby minimizing harvest losses.

5.1. Healthcare Applications
Artificial intelligence is often credited with revolutionizing numerous industries
and tasks, and healthcare is an important one among them. With Al being
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integrated into multiple processes and activities, some of them also include the
healthcare sector. Machine learning applications can be implemented for disease
prediction, diagnosis, and prognosis. Clinical decision support systems, clinical
service management, time and motion studies, medical image analysis,
population management, public health surveillance, and remote patient telemetry
are only a few examples of how Al can be utilized in healthcare.

Operations include disease identification, prognosis, treatment design, and drug
creation. Diagnosis of diabetes mellitus, diabetic retinopathy detection, COVID-
19 diagnosis and prognosis analysis, vaccine development, breast cancer tumor
classification onto study, and so on are examples of healthcare applications. For
illness prediction, algorithms are used to analyze a person's medical history and
illness information. Patients who have a high risk of developing cardiac disease
or diabetes are recognized, and suggestions are made for early detection. Based
on the patient information, the medical help needed to cure each disease is
analyzed, and an optimal treatment plan is proposed. Finally, deep learning
algorithms are used in the development of new medications and vaccines devoted
to specific disorders.

5.2. Finance and Banking

Financial and banking organizations have used Al for many years, such as
algorithmic stock trading or credit scoring. Its applications in fraud detection are
growing rapidly. By analysing historical transactions and external data, the model
can identify fraud patterns. Compared with traditional approaches, intelligent
models detect even unknown frauds and reduce false alerts. Another trend
involves providing better quality services. Financial companies increasingly
depend on NLP models, e.g., credit risk reports, financial consulting, and news
analysis.

The launch of ChatGPT signifies a potentially large shift for the entire industry.
The model generates more human-like conversation, provides financial
knowledge, and executes trades. Companies embarking on the Al journey create
unified data platforms. Using credit card transactions, marketing behaviour,
customer complaints, and financial reports, organizations gain a 360-degree
perspective of their customers. The assistance leads to improved personal finance
management, efficient quick loan services, easier credit card payments, and very
fast and accurate customer support. In the future, the combination of "knowledge
based" and "memory based" solutions will reshape every Individual User
Experience (UIX) within the financial and banking industry.
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5.3. Retail and E-commerce

Although retail and e-commerce have a similar aim, the shopping experience is
very different in each setting. In retail, shoppers get the benefit of touching,
feeling, smelling, and trying products before making a purchase decision.
Meanwhile, e-commerce shoppers usually have a wide variety of products to
choose from and the convenience of shopping from their smartphones with fast
delivery times and cheap prices.

Artificial intelligence makes shopping easier for retailers and their customers.
One of the main factors for retailers’ success is understanding customers’ needs
and preferences for different products or brands [2,4]. They can use Al to analyze
the huge amount of data generated by customer interactions. Al helps businesses
to make smarter decisions about when to restock warehouse products so that
customer demands are always met.

5.4. Transportation and Logistics

The transportation and logistics sector has embraced Al and ML for more than
two decades. The activities in this area are extremely diverse; however, there are
important use cases in urban mobility, mobile applications for route planning,
freight delivery services, airline services, self-driving vehicle development,
optimizing urban transport, and vehicle routing. In addition, some of these
applications have synergies, and a single algorithm or model can cover a wide
range of use cases in all topics. For instance, a route determining model can be
applied to airlines, freight delivery services, and urban mobility. Almost every
use case depends on real-time data being collected from sensors monitoring
traffic, weather, vehicle speed, location, distance traveled, remaining vehicle
fuel, among others.

Al and ML play an inseparable and critical part in modern urban passenger
transportation. Systems such as Uber, Lyft, Cabify, and others use ML models
for scoring drivers and passengers, and such scores directly impact service
quality and driver earnings. Surge pricing depends substantially on deep learning
models developed based on historical data and trend analysis. Moreover, big
mining tools, recommendation systems, and the billing forecasting associated
with these companies are also assisted by Al and ML. In freight delivery services,
ML models focus on route optimization, fuel consumption reduction, capacity
maximization, driver scores, customer scores, shipment tracking prediction, and
turn prediction. These areas have a significant impact on the company's business,
shaping decisions that define operating procedures.
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5.5. Education and Learning

Artificial intelligence (Al) is also advancing at an accelerated pace in the sector
of Education and Learning, many of the emerging applications of Al provide a
great promise of making modern education more effective and accessible to a
broader community of students. However, while intelligent educational systems
of the near future will be acting increasingly autonomously, their applications
raise a number of ethical concerns. To address these concerns, these systems need
to be designed in an ethically aware manner that also considers emotional aspects.

The ethical awareness of intelligent educational systems has to be developed over
their entire lifecycle: starting with the conception phase in which the design team
addresses ethical and emotional aspects and makes ethical design decisions, over
the development/MLOps phase in which the actual implementation of ethics and
stakeholders’ values takes place by coding them into ethical educational-related
algorithms and models, up to the operation phase when especially the
autonomous acting of the system in a real-world environment raises ethical
concerns and requires corresponding mitigation strategies. The following list of
common Use Cases of Al in Education and Training should serve as an initial set
and is expected to grow during Al research dedicated to education.

5.6. Agriculture and Food Production

Modern agriculture faces the daunting challenge of sustainably feeding more than
9 billion people by 2050 under the adverse conditions imposed by climate
change. The fecundity of agricultural production relies largely on the quality of
natural resources such as soil, fertilizer supply, water, sunlight, seasonality, and
temperature. With a rapidly growing population and dwindling natural resources,
it i1s imperative to cultivate these resources in a sustainable manner. To
accomplish this, farms must be more efficient and resilient. In addition, food
systems—as well as the wider agricultural supply chain—must be more resilient
to major disruptions caused by extreme events such as droughts, fires, floods, and
human conflicts.

In recent years, algorithms powered by big data have been able to understand
agricultural landscapes and provide genuine early warnings of natural disasters
and other global risks. Future advancements in generative models promise to
improve the efficacy of Early Warning Systems (EWS) or recommend risk
mitigation measures against the impact of climate change on agriculture and food
systems. The various Al frameworks discussed earlier in this chapter—building
blocks to train large models for diverse application domains like Computer
Vision (CV), Natural Language Processing (NLP), Reinforcement Learning
(RL), and Generative Al—can be integrated, deployed, and scaled through an
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MLOps platform to operationalize timely and effective solutions for the
agriculture and food production industry.

6. Challenges and Limitations of Al

Artificial intelligence has greatly improved in recent years and is no longer
limited to research laboratories. Al is now becoming an important technology in
many fields, including healthcare, finance, retail, logistics, industry, education
and agriculture, thanks to the ability to train, test, deploy, monitor and maintain
Al models efficiently. However, Al has several limitations and challenges,
including the stigma that it is a "black box" and the increasing public demand for
transparency, interpretability, explainability, trust, fairness, privacy and ethical
aspects. To address these limitations and challenges, many regulations and laws
are being imposed on Al applications and services. Machine learning operations
can help to alleviate these issues and ensure successful Al implementation and
automation in various fields.

Artificial intelligence (Al) is intelligence demonstrated by machines, in contrast
to the natural intelligence displayed by humans or animals. Leading Al textbooks
define the field as the study of "intelligent agents": any system that perceives its
environment and takes actions that maximize its chance of achieving its goals.
The term "artificial intelligence" is applied when a machine mimics "cognitive"
functions that humans associate with other human minds, such as "learning" and
"problem-solving". As machines become increasingly capable, tasks considered
to require "intelligence" are often removed from the definition of Al, a
phenomenon known as the Al effect. For instance, optical character recognition
is frequently excluded from things considered to be Al, having become a routine
technology.

6.1. Technical Challenges

Machine Learning Operations (MLOps) is a concept that addresses the
operational challenges of Artificial Intelligence (Al) systems with a particular
focus on Machine Learning (ML) components. Its primary goal is the continuous
and scalable functioning of Al-based software products. The increasing
application of modern methods in expanding needs results in enormous and
complex data, emphasizing the importance of Al systems. Realizing Al's benefits
requires attention to deployment, execution, and management.

Integrating complex Al models into products is complex. Although Artificial
Neural Network (ANN) models achieve high accuracy, the various steps from
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data acquisition to deployment play a crucial role in the final product. In practice,
only a limited number of ANNs are implemented due to issues encountered
during the product life cycle. These challenges underline the importance of life-
cycle management in Al applications.

6.2. Ethical Dilemmas

The growing use of Al models in everyday life and in sectors such as healthcare,
the legal industry, and logistics makes it imperative to develop them ethically.
Ethics provide standards of behaviour. In everyday life, major moral values
include respecting others, not harming them, upholding commitments, and
helping others in need. Models should be developed integrating elements such as
bias detection, transparency, certification of correctness, security, trust, privacy,
explainability, and legal aspects. These elements relate to the phases of MLOps—
such as data collection and cleansing, training, testing, prediction, review, and
model correction—and must also consider the specific applications. Application
use cases will determine whether acceptable ethical measures have been
implemented, as there is scope for bias detection in algorithms, models, and data
during a specific predictive task.

Healthcare and disease prediction use cases require algorithms and Al models to
ensure privacy and security while providing trustworthy outcomes. In contrast,
legal, financial, or retail use cases need models that are transparent and certified
for correctness. In all cases, models older than the predefined shelf life must be
reviewed and corrected before reinstatement, returning to the training lifecycle
based on developer feedback. The societal context also plays a role in ethical Al
use. There is an ongoing debate about the legality of using Al in autonomous
vehicles or detecting the identity—or age and gender—of criminals using Al
cameras.

6.3. Societal Impact

In addition to technical and engineering challenges, the ever-growing utilization
of Al raises significant concerns in terms of its impact on society. These concerns
contribute to a strong societal resistance against the broader introduction of Al-
based technology. Social implications of Al include potential biases in datasets
employed for Al training and differing opinions regarding the use of algorithms
for risk analysis or routine decisions. The degree of human disclosure about Al
applications in their environment is also pivotal, alongside the potential for
informational opacity that diminishes the transparency surrounding Al decisions.

Although AI development projects hold considerable potential in advancing
humanity, their implementation in real environments necessitates compliance
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with data protection regulations, such as the European General Data Protection
Regulation (GDPR) or the Chinese Personal Information Protection Law (PIPL).
The development of Al-related laws is vital to ascertain responsibilities, address
liability issues, and define the applicability and limitations of autonomous
systems to prevent damage or harm in critical applications.

7. Future Trends in Al

While the future of Al will bring significant changes at a technological level, the
impact on the way we live and work will be even greater. Emerging
computational technologies such as tangible interfaces, extended reality, ambient
intelligence and sensory augmentation will create new ways of interaction and
perception around and within the natural environment. The forthcoming Al era
will transcend the traditional theory—practice/action dichotomy: Al will be closer
to various fields, such as the humanities and social sciences.

Labor will undergo profound changes, redefining the role played by knowledge
workers and their interaction with Al assistants, and eventually affecting also the
patterns of reporting, coordination and organization. Al-assisted workers will be
more productive and will be able to accomplish more comprehensive and
complex tasks. The future of AI will also bring new perspectives for Al
governance, the definition of control rules and the scope of regulation. Decision
makers will be more Al literate, and governance strategies will be supported by
Al tools. These tools will also help in planning the actions of first responders in
the case of crises, in anticipating and controlling the impact of aggressive policies
on the environment, and in anticipating and monitoring the actions of potentially
dangerous adversaries.

7.1. Emerging Technologies

Rapid advances in artificial intelligence (AI) arise constantly. Cited
developments include algorithms that approximate human commonsense
reasoning, represent and learn causal relations, and provide interpretability and
explainability. Progress is observed in areas such as conversational Al, object
detection, speech recognition, and text to image and text to video generation.
Research interests extend into the creation of non-player characters for
interactive gaming environments. Emerging technologies are generally classified
into helpers, transformers, or enablers. The smarter society of the future might
well be fueled by Al-powered natural language processing that offers real-time
intelligent interpretation and analysis of conversations and human intent. The
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synergy between emerging technologies and smart mainly technologies augurs a
promising future.

7.2. Al in the Workforce

While Artificial Intelligence is inherently a tool conceived to enhance and
augment human activity, cognitive tasks or services completed by Al can
influence the workforce's structure. One such change includes the automation of
specific jobs or job portions, such as the role of factory workers, by substituting
them with Al-driven solutions. Depending on the sector, many different tasks
exhibit a natural fit with automation, particularly for repeated tasks with minimal
complexity. Still, Al has significantly contributed to creating new jobs and
allowing the workforce to focus on other valuable tasks, allowing them to explore
hobbies or spend more time with friends and families. Moreover, Al advances
have improved a wide range of day-to-day tasks, reducing effort and increasing
efficiency and productivity. Common examples include virtual assistants such as
Siri or Alexa and multimodal content generation models such as ChatGPT or
Midjourney.

Based on data from the McKinsey Global Institute, approximately 15% of the
global workforce, equivalent to 400 million individuals, could be displaced by
Al-driven automation. Furthermore, an additional 30% of workers, or 800 million
individuals worldwide, may need to transition to different occupations. A
remaining 55% fall within an intermediate group where Al's impact varies by
task. Workforce preparation is a crucial discussion point, with experts divided
between those who perceive Al as the end of work and those who consider it a
tool facilitating a more fulfilling workforce. It appears certain that rethinking
opposition to Al might be wise, as it seems Al is unlikely to disrupt in the coming
years.

7.3. Global Al Governance

Artificial intelligence is changing the way people live and work, creating many
benefits for society but also raising some new questions and challenges.
Sustainable AI governance can help navigate the growing complexity of
Advanced AIl. Many jobs no longer require precise and repetitive human
execution, but instead require information collection and the use of judgement.
Al technology is expected to support humans in managing, making, and
implementing decisions. It can assist in understanding and interpreting human
needs and habits. With time, machine intelligence becomes more comprehensive
and reacts faster, thereby enhancing human-Al interactive partnership.
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The technology is rapidly maturing, but many of the legal, ethical, and
philosophical questions remain open. Policymakers need to ensure that they
govern Al in a way that accounts for unknowns, including the possibility of
negative unintended consequences. International cooperation is needed to
establish common standards and reduce perverse incentives, making the future
of Al safer and more beneficial. Al risks should be managed similarly to other
complex systems such as nuclear power plants and medical therapies, allowing
society to reap the benefits of the technology without falling victim to the
potential hazards.

8. Conclusion

The foundation has been laid for a discussion on practical applications of Al in
society and for business: Academic basics in "Overview of Artificial
Intelligence," operational implementation and control in "MLOps: Machine
Learning Operations," ethical aspects in "Ethical Considerations in AL"
exemplary use cases in "Use Cases of Al in Various Sectors," practical challenges
posed by Al in "Challenges and Limitations of Al," and final future trends in
"Future Trends in Artificial Intelligence." These interconnected concepts
together provide a deeper understanding of the relevance of Al today.

The milestone from Al concept to practical use is MLOps, a set of management
and development tasks applied throughout the AI lifecycle, which make Al
usable for social or business purposes. The list of Al implementations in every-
day live and business shows the impact of Al usage on society and business. But
at the same time, the challenges and limitations of Al—and especially the ethical
dimension—show that adequately dealing with Al is imperative to proceed with
its use in society and business. Future trends—especially in the domains of Al-
powered workforce automation and Al governance—indicate that the respective
impact of Al on society and business will further increase.
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