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Tutkielmassa keskitytddn tutkimaan, miten generatiivinen tekodly ja suuret kielimallit
(LLM) voidaan integroida liiketoimintasovelluksiin. Tydssé tarkastellaan mahdollisia hyo-
tyjd, haasteita ja mahdollisuuksia, joita ndiden teknologioiden kdyttd liiketoimintakonteks-
tissa tarjoaa.

Tutkimusmenetelmina kédytetdén narratiivista kirjallisuuskatsausta, joka tarjoaa laajan yleis-
katsauksen tekodlystd liiketoiminnassa ja kattaa sen kehityksen, sovellukset ja eettiset nako-
kohdat. Tdma l&dhestymistapa on valittu sen vuoksi, ettd se tarjoaa kokonaisvaltaisen kisi-
tyksen aiheesta.

Keskeisid havaintoja ovat muun muassa tekodlyn merkittédva potentiaali liiketoimintaproses-
sien automatisoinnissa ja tehostamisessa, tiedon laadun ja mallien koulutuksen merkitys,
eettiset ndkokohdat sekd tarve tekodlysovellusten avoimuuteen ja selitettivyyteen. LLM:ien
avulla voidaan muun muassa tuottaa tekstid, tiivistdd tietoa ja osallistua keskusteluun, mika
tarjoaa merkittdvid mahdollisuuksia liiketoiminnan kehittdmiseen. Tutkielmassa késitelldan
myos tekodlyn integrointia SAP:n liiketoimintasovelluksiin ja korostetaan strategista 1dhes-
tymistapaa generatiivisen tekodlyn kiyttdonotossa.

Jatkotutkimusta varten tutkielmassa ehdotetaan syventymisti tiettyihin sovellustapauksiin,
perustamismallien ja LLM:ien teknisiin ndkokohtiin sekd kdytannonldheisempien liiketoi-
mintaongelmien ja -ratkaisujen tutkimista. Téhén sisdltyy tekoélyldhtdisten innovaatioiden
potentiaali eri liiketoiminta-aloilla ja tekodlyteknologioiden jatkuva kehitys.
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The thesis focuses on exploring how Generative Al and Large Language Models (LLM) can
be integrated into business applications. It examines the potential benefits, challenges, and
opportunities of using these technologies in a business context.

The research method employed is a narrative review, which provides a broad overview of
Al in business, covering its evolution, applications, and ethical considerations. This ap-
proach is chosen for its ability to offer a holistic understanding of the subject matter.

Key findings include the significant potential for LLMs in automating and enhancing busi-
ness processes, the importance of data quality and model training, ethical considerations,
and the need for transparency and explainability in Al applications. LLMs can be used to
produce text, summarise information and participate in discussions, among other things, of-
fering therefor significant opportunities to developing business processes. The thesis also
discusses the integration of Al in SAP's business applications, emphasizing the strategic ap-
proach to employing Generative Al.

For future research, the thesis suggests delving deeper into specific application cases, the
technical aspects of foundation models and LLMs, and the exploration of more practical
business problems and solutions. This includes the potential for Al-driven innovations in
various business sectors and the continuous evolution of Al technologies.
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1 Introduction

1.1 Background

In the modern era, artificial intelligence (Al) has rapidly integrated into numerous sectors,
revolutionizing business processes, and redefining traditional business models. As the com-
mercial and social implications of Al expand, it is imperative for business stakeholders and
decision makers to understand its evolution, current applications, and future prospects. This
literature research provides an overview of the significance of Al in business, tracing its
evolution and emphasizing the need for comprehensive understanding through a narrative
review approach. Businesses today are not just leveraging Al for operational efficiencies but
are embedding it into the core of their strategies. Whether it's streamlining processes through
Cloud ERP, enhancing human capital management, or optimizing customer relationships,
Al-powered business processes are becoming a norm rather than an exception. (Tikare,

2023)

1.2 Research objective, research questions, and research method

The primary objective of this research is to explore the applications, benefits, and potential
challenges of integrating Generative Al and Large Language Models in contemporary busi-

ness applications.
Research tries to answer following three major research questions:

1. How does the integration of Al in business applications influence the efficiency and ef-

fectiveness of organizational processes?
2. What are the challenges on business-specific training for AI?

3. What role do ethical standards and data privacy norms in Al development play in fostering

stakeholder trust and ensuring sustainable business practices?

A narrative review method will be employed in this study. Unlike systematic reviews that

focus on addressing specific research questions, a narrative review provides a broader



overview of a topic area. (Salminen, 2011) This method is particularly suitable for this study
as it aims to offer a holistic understanding of Al in business, encompassing its evolution,

applications, and ethical considerations.

1.3 Research Scope

The research is delimited such that practical application cases are not covered, and the study
does not delve deeply into the technical concepts and operational logic of foundation models
and large language models. The research is targeted at business decision-makers or non-
technical stakeholders who are not interested in in-depth technical details. With this deline-
ation, aim is to keep the content of the work relevant and understandable for the target audi-
ence. A deep dive into the technical concepts of foundation models might require more time
and resources than are available. The aim to keep the objective of the work more practical
than theoretical. The final project may seek to give business decision-makers or stakeholders
an understanding of how generative artificial intelligence and language models can be ap-
plied to practical business problems, without a deep technical immersion. Research empha-
sizes more on the business aspects in the final work, such as application opportunities, ben-

efits, challenges, and potential strategies.

1.4 Structure of the Thesis

This bachelor's thesis is structured methodically to offer readers a comprehensive under-
standing of the application of generative Al and large language models in business, with a

specific emphasis on SAP Business Al

Chapter two (2) discusses the diverse applications of Artificial Intelligence within the busi-
ness domain. There is an overview of how Al has been integrated into various business op-
erations and emphasis is given to the business-specific uses of Al, highlighting the key areas
where Al has made significant difference. Additionally, the chapter explores industry-centric
Al applications, demonstrating the tailored uses of Al in various industry sectors. Conclud-
ing the section, the discourse shifts to the pivotal role Al plays in shaping modern business,

emphasizing its transformative impact on business ecosystems.



In this chapter three (3), readers will be introduced to the fundamental concepts of generative
Al From basic definitions to various techniques and algorithms, this chapter aims to demys-
tify generative Al. A case study is included to showcase popular implementations of gener-

ative Al.

This chapter four (4) exclusively focuses on large language models and their significance in
business. After an introduction to LLMs, the chapter investigates their capabilities, features,
and applications in various business scenarios, highlighting both opportunities and chal-

lenges.

Given the importance of SAP Business Al in this research, chapter five (5) takes a closer
look at its offerings. It starts with an overview, followed by specific use cases and applica-
tions in business. The chapter concludes by discussing the benefits and limitations of SAP

Business Al in a business context.



2 Introduction to Artificial Intelligence

Artificial Intelligence, today a household name, began as a vision, an aspiration to create
machines that could mimic the cognitive functions of the human brain. In the past, Al was
often perceived as a distant state, seemingly more pivotal for large-scale projects or enter-
prises but detached from the individual's daily life. This perception was widespread, and
many stated that Al, though significant in certain arenas, held little relevance in peoples

personal and professional daily lives. (Allardice, 2023)

2.1 Early Pioneers and Their Contributions

Perhaps the most known pioneer on artificial intelligence applications is the Turing Test. It
was a vision of one man, the brilliant English mathematician and computer pioneer Alan M.
Turing. During World War II, Turing directed a secret group that developed computing
equipment powerful enough to break the code the Germans used for military communica-
tions. Introduction to Turing's ground-breaking paper "Computing Machinery and Intelli-
gence" in which he speculated that by the year 2000, it would be possible to program a
computer so that an “average interrogator will not have more than 70 percent chance” of
distinguishing the computer from a person “after five minutes of questioning”. (Epstein,

Roberts and Beber, 2008)

The Dartmouth Summer Research Project on Artificial Intelligence, held at Datrmouth Col-
lege in 1956, is regarded as the official ‘‘birthplace’” of AI. John McCarthy a pivotal role,
as he was one of the main organizers and also the person who coined the term "Artificial
Intelligence" to describe this new field of study. The Dartmouth conference aimed to bring
together researchers interested in exploring the possibilities of machines simulating intelli-
gence. McCarthy's vision was to investigate the idea that every aspect of learning or any
other feature of intelligence can in principle be so precisely described that a machine can be
made to simulate it. The proposal set out a bold, optimistic agenda that machine intelligence
could be achieved in the course of a two-month project with about a dozen participants.

(Kline, 2011)



The perceptron, developed by Frank Rosenblatt in 1957 can be considered as the birth of of
neural networks. As a foundational model for artificial neural networks, the perceptron was
initially considered as a machine not just for pattern recognition, but with the potential to
learn from its experiences and previous iterations. It was structured to mimic the basic func-
tionality of a biological neuron: receiving inputs, processing them, and producing a single
binary output. Although the early perceptions had limitations, which most relevant was that
it could only solve linearly separable problems, the concept fostered a new way of thinking
about machine learning, and leading to the creation of more sophisticated algorithms and the

evolution of neural networks. (Sejnowski, 2018)

Herbert Simon and Allen Newell's development of the Logic Theorist marks a milestone in
the field of artificial intelligence in 1955. Logic Theorist program can be considered as first
artificial intelligence program. Program was designed with the capacity to mimic human
problem-solving skills, especially on the area of symbolic logic. The program was developed
in the mid-1950s and presented for the public in 1956. It was engineered to simulate the
process of human thought, particularly the ability to reason and prove mathematical theo-
rems. The Logic Theorist worked by applying a series of heuristic techniques to solve prob-
lems, much as a human would employ intuitive judgments to guide their reasoning. Herbert
Simon and Allen Newell's approach to creating the Logic Theorist was groundbreaking.
Their work was founded on the hypothesis that human problem-solving was a symbolic pro-
cess, and thus could be emulated by a machine through the manipulation of symbols. The
program utilized a set of rules and a decision-making process to select and apply these rules

in order to construct proofs of logical statements. (Harris, Paul and Pal, 2022)

2.2 Elements of Artificial Intelligence

Artificial intelligence is the science and technology of simulating human intelligence. Arti-
ficial intelligence was developed for machines and robots that, by analyzing data sets, ac-
quire problem-solving skills, like those of humans and living objects. Artificial intelligence
is a concept that is based on simulating human intelligence. A machine that copies human
intelligence and performs a task like a human is called a machine with elements of artificial

intelligence. (Hrischev and Shakev, 2022) This is accomplished by the development of
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complex software systems that perform certain tasks like the human brain. These systems
collect and analyze data using predefined mathematical algorithms, generate useful infor-
mation from that data, and then use that information to make a final decision and fix the

problem with a flexible approach and adaptive solutions.

Figure 1. Evolution of Artificial Intelligence (Allardice, 2023)

The foundation of artificial intelligence is the strong development of mathematical and al-

gorithmic methods and the revolution in information technology and computing.
Artificial intelligence is developing in five main interrelated directions:

* Machine learning (ML)

* Neural Networks (NN)

* Deep Learning (DL)

* Natural Language Processing (NLP)

» Robotics

Machine Learning

In 1959, the term "Machine Learning" was coined by the scientist Arthur Samuel. Essen-
tially, it refers to acquiring knowledge from past experiences. The artificial system learns

from provided examples and can extrapolate from them once the learning phase is
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concluded. In machine learning, algorithms construct a model using training data. This im-
plies that the system doesn't just retain examples but identifies patterns within the training
data. Consequently, the machine learning algorithm can predict unfamiliar behavior patterns.
(Hrischev and Shakev, 2022) Machine learning involves knowledge within databases, re-
trieving data, and subsequently fetching pertinent information as needed. It's evident that
machine learning is intertwined with database operations and the use of algorithms tailored

for sophisticated data analysis.

The Relationship Between Al and ML

Artificial Intelligence
An umbrella term, which we can loosely describe as

“all the various techniques we might use
to make a computer do something smart”

O

o O

o)
o O Machine Learning
O Al techniques which
learn from existing data

instead of following explicit rules

O
2 o

o O

O

Figure 2. The relationship between Al and ML (Allardice, 2023)

Machine learning, a sub-branch of Al is dedicated to crafting algorithms that enhance their
task performance using feedback and experience. This evolving field is generally split into
three learning methods: Supervised, Unsupervised, and Reinforcement learning. Supervised
learning is about prediction. Imagine teaching a machine using a labelled dataset, like photos
marked as 'cats' or 'dogs'. The machine uses this data to make educated guesses on new,
unlabeled photos. The effectiveness of its guesses, or its "classifier", is determined by its
accuracy rate in pinpointing correct labels. A classifier that gets every prediction right is
considered perfect. The process entails training the machine on one set of data and testing
its learned knowledge on another. While the preparation phase can be lengthy, once the clas-

sifier is set up, it can swiftly label new data.

Unsupervised learning, on the other hand, delves deeper into understanding data's inherent
structures. Instead of predicting labels, it explores patterns and relationships within the data.
It's like giving the machine a jigsaw puzzle without the picture on the box, letting it figure

out how pieces fit together. Lastly, there's Reinforcement learning, which operates on trial
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and error. Think of a robot navigating a room: it learns by moving around and getting feed-
back, like sensing proximity to a desired spot. The robot is "rewarded" for actions bringing
it closer to the target and "penalized" for those leading it astray. Over time, it learns the best

actions to reach its goal. (Bartneck et al., 2021)
Neural networks

Neural networks in Al are like simplified versions of human brain's wiring. Imagine human
brain as a big web of tiny units called neurons, connected by links named synapses. In Al,
this web is made of math-based units that act like our neurons. These Al units get information
as numbers, add them up, and use a formula to decide how excited they should be. This
decision then gets passed to the next units in the web. So, in simple terms, a neural network
in Al is like a series of layers where each layer has these units passing messages to the next.

(Hrischev and Shakev, 2022)
Deep Learning

Deep Learning is like teaching a computer to think using a system that imitates our brain's
structure. Think of it as a multi-layered web. The term "deep" means it has multiple layers.
In this web, the first layer takes in the data, the middle layers process it in ways we can't
directly see, and the final layer gives us the computer's interpretation or decision. This setup
helps the computer recognize patterns in the data and make smart choices. (Hrischev and

Shakev, 2022)
Neural Language Processing

Natural Language Processing (NLP) sits at the intersection of artificial intelligence and lan-
guage studies. Target of NLP is to bridge the communication gap between humans and com-
puters. On one hand, NLP allows systems and various applications to transform complex
data into understandable human language format. This is useful in tasks like summarizing
large volumes of text. NLP lets computers grasp and process our spoken or written words,
leading to innovations like voice commands and auto-generated content. Essentially, while
some NLP tools help computers understand and manage our documents, others enable them

to recognize and even produce human-like speech. (Hrischev, Shakev 2022)
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Robotics

Robotics stands at the forefront of innovation, mirroring the capabilities of both man and
machine. This field investigates creating automated machines that can execute tasks typi-
cally done by humans, which related closely to the world of artificial intelligence. While the
word 'robot' often associate images of tangible, mechanical beings, the term is expanding to
encompass specialized digital applications. Whether streamlining manufacturing or enhanc-
ing data management, robots are reshaping the way we approach tasks and processes.

(Hrischev and Shakev, 2022)

2.3 Modern applications of Artificial Intelligence

The year 2022 can be marked as pivotal moment in the landscape of artificial intelligence,
serving as turning point for significant advancements and the widespread adoption of Al

technologies that reshaped industries and public interpretations of machine intelligence.

Firstly, 2022 witnessed an unforeseen level of innovation in Al models, particularly on the
are of generative and foundational models. These models demonstrated remarkable abilities
to generate human-like text, creating images and music, and solving complex problems
across various domains. The sophistication of these algorithms also led into a democratiza-
tion of Al tools, and making powerful Al capabilities accessible to a broader audience and

enabling multiple creative and practical applications.

Secondly, the advancement and integration of Al in various industry domains and sectors
became more evident. Healthcare, finance, education, and manufacturing industries began
leveraging Al for improved efficiency, accuracy, and innovation. In healthcare, Al-driven
diagnostic tools and personalized treatment plans became more prevalent, while in finance,
Al algorithms enhanced predictive analytics for investments and fraud detection. The emer-
gence technologies like Chat GPT created a fundamental change on the Al landscape.
OpenAI’s ChatGPT showed its potential to reshape economies, redefine work paradigms.
Such was the significant pull of Al that it became a household conversation, leaving many
considering whether to embrace this technological miracle or tread with caution. (Allardice,

2023)
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Modern Al's evolution did not happen in closed environment and isolation but was using
more the power of ecosystems and software development communities. Tools like Chat
GPT, Google Bard, and image generation software like Dali and Mid-Journey represent the
Al-driven ecosystem's results. Furthermore, platforms tailored for developers, such as
GitHub Copilot, and Al-integrated desktop applications from giants like Microsoft Office to
Adobe Photoshop, have witnessed significant Al potential. Cloud computing platforms have
played a significant role enabling and bringing complex Al models accessible for everyone.
Cloud computing environments are able to hold massive amount of data points and host
highly complex algorithms, which is mandatory for high quality results these new Al models
can bring to its users. On last decade cloud computing technical progress has also enabled
of more advanced natural language processing capabilities, epitomized by models that ex-
hibited deep understanding and context awareness, putting Al into new frontiers of human-
computer interaction. This led to Al becoming an integral part of daily life, as virtual assis-

tants, chatbots, co-pilots and customer service Al became more nuanced and capable.

Finally, 2022 saw also a significant increase in investment and collaboration in the Al sector,
even between major technology vendor and innovators. Both public and private funding for
Al research and startups shoot up, driving innovation and encouraging partnerships between
academic institutions, tech giants, and emerging Al ventures. This enormous amount of re-
sources and collaborative efforts accelerated the pace of Al research and development, cat-
alyzing breakthroughs and the implementation of Al solutions worldwide. The culmination
of these developments in 2022 served as a harbinger for a new chapter in Al, one where
artificial intelligence began to redefine the boundaries of technology's role in society. It set
a new benchmark for what Al could achieve and laid the groundwork for future advance-
ments that could further expand the capabilities and influence of artificial intelligence in the

years to follow.
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3 Large Language Models and Generative Al

3.1 Introduction to Large Language Models

In today's digital age, the rise and importance of large language models (LLMs) have become
increasingly evident. These models, primarily generative Al, have the unique capability to
produce new content, be it text, images, or videos, in direct response to user input. Specifi-
cally tailored for tasks related to natural language processing, the essence of LLMs lies in
their expansive architecture, housing billions of parameters that can be adjusted during their

learning phase.

Deep learning
(neural networks)

OpenAl’s
ChatGPT

©

Generative Al

Figure 3. Large Language Models and Generative Al defined

Large language models are Al systems that are designed to process and analyze vast amounts
of natural language data and then use that information to generate responses to user prompts.
These systems are trained on massive data sets using advanced machine learning algorithms
to learn the patterns and structures of human language. Foundation models are deep learning
models, i.e., neural networks, trained on massive volumes of unlabeled data using a self-

supervised learning objective. The models can be applied to a wide range of tasks and often
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demonstrate surprising emergent capabilities. Generative Al (Gen Al) can create novel out-
put in text, images, sound, or video based on simple user input called a “prompt”. While not
all foundation models are generative, and some generative models are not foundation mod-

els, Gen Al is often used as a blanket term for foundation models and LLMs.

ChatGPT is a specific chat assistant based on GPT-3.5 and GPT-4 large language models
created by the vendor OpenAl. The underlying structure of these models is a deep neural
network known as the transformer. Its distinct design facilitates the understanding of sequen-
tial data such as text or speech. Notably, many LLMs start as foundation models, initially

trained on massive datasets and later fine-tuned to execute specific tasks.

r'." Massively scaled with
-, large # of parameters
Large
Language Models

Easy tuning, with

smaller prompts

Figure 4. Large Language Model (Sun, 2023)

Large Language Models are constructed on a grand scale, utilizing a considerable number
of parameters. Parameters are described as variables within the model that the system adjusts
as it learns from data. Models are highly complex, designed to handle and interpret extensive
datasets, enabling them to generate or understand language with high precision. Despite the
model complexity, these models can be fine-tuned or calibrated in a straightforward manner
by providing them with "smaller prompts". This means that even with minimal input or guid-
ance, the models can adapt or be directed to perform specific language-related tasks, making

them both powerful and accessible for various applications. (Sun, 2023)

3.2 Capabilities and Features of LLMs

LLM’s foundational capabilities of these models are multifaceted and include several key

functions:



17

Natural Language Understanding (NLU): LLMs are adept at deciphering the meaning
behind the text. This includes parsing sentences, recognizing the relationship between words,
understanding idioms, and inferring implied meanings. Their understanding extends to com-

plex constructs such as sarcasm, metaphor, and humor, to a certain extent.

Natural Language Generation (NLG): Beyond comprehension, LLMs excel at producing
text. They can construct sentences, paragraphs, and entire documents that are syntactically
correct and semantically coherent. The generative capability also includes the ability to
maintain context over longer passages and to adjust the style and tone to suit various pur-

poses or audiences.

Question Answering: LLMs can provide answers to questions by extracting information
from their training data or by inferring answers using their understanding of language and
the world. This makes them useful for applications such as virtual assistants and information

retrieval systems.

Translation: These models are capable of translating text from one language to another,
benefiting from their extensive exposure to multiple languages during training. They can
capture idiomatic expressions and colloquialisms, often producing translations that are not

only accurate but also natural sounding.

Summarization: LLMs can condense longer texts into shorter summaries while retaining
the core message and essential details. This summarization capability is useful for digesting

large volumes of information quickly.

Text Completion and Autoregeneration: Given a starting point or a partial text, LLMs can
complete the text in a way that is contextually appropriate. This is helpful for writing assis-

tance tools, email autocomplete functions, and creative writing prompts.

Conversation and Dialogue: LLMs can engage in conversations by generating responses
that are contextually appropriate and coherent over multiple exchanges. This enables them
to function as chatbots or virtual agents capable of assisting with customer service, tutoring,

and other interactive tasks.

Semantic Search: These models can assist in searching not just for keywords but for the
meaning behind those keywords. This allows for more intuitive search capabilities that un-

derstand the user’s intent and the context of the inquiry.
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Pattern Recognition: LLMs are trained to recognize patterns in text, which enables them
to identify trends, anomalies, or specific features within large datasets. This can be applied

in data analysis, market research, and other areas where textual pattern recognition is valua-

ble.
3.3  Overview of Generative Al

Generative Al is capable of synthesizing various content and forms, ranging from textual
compositions to visual artwork. At its core, this capacity is orchestrated through a sequence
of interconnected components and processes, each integral to the generative framework.

Generative Al is consisting out of following key elements. (Kask, 2023)

‘ Foundation models Data

? L including
USORT

Large Language Models (LLM)
)\

Prompt
Describe specific tasks in TOKENS

Text

Image

i TRAINING

natural language

Speech

V//4

Numerical representation
Neural Network

|nput of the prompt
L (1 token ~ 0.75 word)

Structured
Data

<

put

Out,
Conternt Creation SUHREL R Search and Q&A Code Generation
(text, image etc.)

Figure 5. Simplified view of Generative Al (Tikare, 2023)

Prompt: Communication with these models is facilitated through prompts. A prompt serves
as the user's query, which is then processed by the model to produce a completion or re-
sponse. The effectiveness of this output is inseparable linked to the quality of the input
prompt. Precise instructions can significantly enhance the quality of the generated content.
Prompt engineering is focusing on refining prompts to optimize the output of generative Al
models. The objective is clear: improve the accuracy, relevancy, and quality of the generated
content. Achieving this, often involving a combination of instructions, context, examples,

and output indicators. Each component plays a distinct role, guiding the model in
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understanding the task, its context, the desired format, and the expected output. An engineer
must possess a comprehensive understanding of language intricacies and the ability to con-
vey instructions lucidly. In essence, they bridge the gap between user intent and Al capabil-

ities, ensuring that the Al delivers results that align with the user's expectations.

Tokens: The mechanism of understanding and content generation within the Al operates
through tokens. These tokens are essentially the fundamental units of data, like a kind of
DNA of digital language, that the Al interprets, manipulates, and recombines to produce
various outputs. In textual applications, tokens typically correspond to words or subword

elements, which the Al assembles into meaningful sequences.

Foundation Models and Large Language Models: The intelligence of generative Al are
realized by foundation models, which are extensive neural networks trained on vast and di-
verse datasets. Large Language Models represent a specialized category of foundation mod-
els, honed to comprehend and generate human language. These models form the bedrock of
the Al's ability to engage in sophisticated linguistic tasks, from creative writing to generating

programming code.

Training: The process of training is a critical phase where the Al system is exposed to a
various of examples, enabling it to discern patterns, structures, and the intricacies of lan-
guage or imagery. During this phase, the Al refines its internal parameters, enhancing its
accuracy and reliability in generating outputs that closely align with the provided examples

and learned contexts.

Various Outputs: Upon the culmination of training, the generative Al, equipped with the
learned patterns and structures, is capable of producing a plethora of outputs. The diversity
of these outputs is contingent upon the nature of the prompts supplied. For instance, a text-
based generative Al may yield poetry, essays, or technical articles, while a visually oriented
Al might generate paintings, design prototypes, or even simulate environmental aesthetics

for virtual reality.

3.4 Large Language Models Opportunities and Challenges

Large Language Models represent a significant advancement in the field of artificial intelli-

gence, offering a range of opportunities and presenting various challenges. These models
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have the potential to transform numerous daily life challenges. One of the most notable
opportunities provided by LLMs is their ability to understand and generate human-like text.
This ability enables the creation of advanced chatbots and virtual assistants i.e. co-pilots that
can offer more natural and engaging interactions. LLMs can assist in writing and summariz-
ing large volumes of text, making information more accessible. Moreover, their predictive
capabilities are invaluable where they can analyze documents for pertinent information,

trends, and compliance risks.

Text promt Teddy bears mixing sparkling chemicals as mad scientists, digital art

Parameters

Figure 6. SAP Business Al framework (Sun, 2023)

LLMs are dependent on high-quality textual data to learn effectively. Gathering this data can
be a significant task and requires extensive resources to collect, clean, and preprocess the
information so that it's usable for training purposes. Additionally, the data must be kept cur-
rent to ensure the model's relevance, adding to the ongoing data collection and curation bur-
den. Like illustrated on the figure above, in order to get higher quality results, amount of
data points straightly correlates how high-quality result model can present. More quality data

points trained model has, better context trained model can present as a output.

On the model training side, the process is computationally intensive and time-consuming.
Training a state-of-the-art LLM can take weeks or even months, utilizing powerful and ex-
pensive hardware, often with multiple GPUs or TPUs working in parallel. This not only
leads to high financial costs but also has environmental implications due to the energy con-
sumption and carbon emissions associated with operating such hardware at scale. Moreover,

as the models grow in size — with some consisting of hundreds of billions of parameters —
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the complexity of the training increases exponentially. This expansion requires advanced
optimization algorithms and techniques to efficiently adjust the parameters and reduce the
risk of overfitting, where the model performs well on the training data but poorly on unseen
data. Another aspect of the challenge is the need for continuous monitoring and updating of
the model. As language evolves and new data becomes available, LLMs must be retrained
or fine-tuned to maintain their accuracy and relevance. However, each round of training de-
mands a similar scale of computational resources, contributing to the ongoing operational

challenges.

In conclusion, while Large Language Models hold great promise in revolutionizing the way
we interact with machines and manage information, they also demand a cautious and
thoughtful approach to mitigate the risks associated with their deployment. It is essential to
navigate these challenges responsibly to fully realize the opportunities presented by this

groundbreaking technology.
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4  Artificial Intelligence in Business Applications

Artificial Intelligence has transcended its theoretical confines and has swiftly become an
integral component on the various business domains. Al has already found its applications
across various industries, revolutionizing processes, decision-making, and customer interac-

tions.
4.1 The Evolution of Al in Business

Al in business was mostly experimental, used in limited ways to automate simple tasks.
These early applications were primarily focused on streamlining processes and reducing hu-
man error. However, as technology advanced, Al's capabilities expanded, leading to its in-

tegration in more complex business functions.

The next phase saw Al becoming more sophisticated, with the introduction of machine learn-
ing and deep learning technologies. These advancements enabled Al to not only perform
tasks but also to learn and improve over time. Businesses started to harness Al for data anal-
ysis, gaining insights that were previously unattainable. This era marked a significant shift
as Al began to influence decision-making processes and strategy formulation. The current
state of Al in business is characterized by its widespread adoption across various sectors. Al
is no longer seen as just a tool for efficiency; it has become integral to driving innovation
and creating competitive advantages. From customer service with chatbots and Al-driven
personalization to predictive analytics in finance and supply chain management, Al's appli-

cations are diverse and impactful.

Moreover, the evolution of Al in business is not just about technological advancements but
also involves changes in organizational culture and business models. Companies are increas-
ingly recognizing the need for Al literacy among their workforce and are adopting more
data-driven approaches in their operations. Looking ahead, the future of Al in business prom-
ises even greater integration and innovation. With the advent of technologies like quantum
computing and the increasing emphasis on ethical Al, the potential for Al to revolutionize

business practices is immense.
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Figure 7. Al Opportunity Radar (Scheibenreif Don and Mesaglio Mary, 2023)

One way of looking various Al opportunities in businesses, is to classify requirements on
two (2) different categories. Al related requirements can be either “Everyday” of “Game

changing” requirements. (Scheibenreif Don and Mesaglio Mary, 2023)

Everyday Al is primarily designed to boost productivity, acting as a digital partner to help
workers accomplish their tasks more quickly and effectively. At present, a significant ma-
jority (77%) of Chief Information Officers (CIOs) and technology leaders globally are pay-
ing attention to how everyday Al can benefit their operations. However, it's important to
understand that the novelty and appeal of everyday Al are expected to diminish rapidly.
These Al tools, once considered innovative, will soon become standard and widely accessi-
ble to all. As a result, they won't offer a long-term competitive edge to businesses. Essen-
tially, incorporating everyday Al is rapidly becoming a basic requirement, not an extraordi-

nary advantage.

Game-changing Al stands out because it's all about sparking creativity and innovation. This
kind of Al doesn't just help end or business users do things faster or better in the usual ways.
Instead, it opens up entirely new possibilities. It can lead to the creation of brand-new prod-
ucts and services that we haven't seen before, thanks to Al's unique capabilities. Or, it can
change the way we come up with these new ideas and products, by adding new core abilities
that we didn't have access to before. With game-changing Al, we're looking at machines that

can totally shake up the way businesses operate and even transform entire industries.
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4.2 Key Business Applications of Al

Artificial Intelligence is revolutionizing various business sectors. Demands and business re-
quirements varies a lot based on sectors, but common trend which is applicable for all the
business sectors, is that Al applications are brining most value for improving operational
efficiency and productivity. Business sectors are seeking how to improve their overall
productivity, but also how to streamline existing business operations.
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Figure 8. Generative Al powered scenarios across various business functions (Allardice,
2023)

Here below are couple typical examples how Al is implemented and what are the business

use cases and patterns Al is applied to:

Sales and Customer Service: Al is revolutionizing sales and customer service. This in-
cludes Al-driven chatbots that can handle customer queries instantly, predictive sales ana-
lytics which anticipate future sales trends, and Al-powered personalized shopping experi-

ences that tailor product recommendations to individual customer preferences.

Human Resources (HR): Al's role in HR is increasingly prominent, especially in recruit-
ment. It's being used to screen resumes to identify the most suitable candidates efficiently,
facilitate video interviewing processes, and employ predictive analytics to foresee employee

performance, helping in making informed hiring decisions.

Finance: In the finance sector, Al is a game-changer. It's used for detecting fraudulent ac-

tivities more accurately, powering robo-advisors for investment and financial advice, and
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enabling predictive financial modeling to forecast future financial scenarios and market

trends.

Supply Chain and Manufacturing: Al significantly contributes to supply chain and man-
ufacturing efficiency. It's used for optimizing inventory management by predicting stock
requirements, conducting predictive maintenance to pre-empt equipment failures, and fore-

casting demand to ensure supply chain efficiency.

Marketing: In marketing, Al is crucial for data-driven strategies. It helps in creating more
effective marketing campaigns by analyzing vast amounts of data, segmenting customers
into distinct groups for targeted marketing, and utilizing predictive analytics to anticipate

future market trends and consumer behaviors.

4.3 Requirements of Al in Modern Business Environment

On the contemporary business landscape, the integration of Artificial Intelligence applica-
tions is essential for maintaining competitive advantage, driving innovation, and enhancing
operational efficiencies. However, for these applications to be effective, they must meet cer-

tain fundamental requirements.

Al applications must be highly relevant to the specific business processes and industry in
question. This means the Al should be tailored to address precise business needs, whether
it’s improving customer service, optimizing supply chain logistics, or personalizing market-
ing efforts. Relevancy also implies that the Al application should be capable of processing
industry-specific data and learning from it to provide actionable insights. For example, in
healthcare, Al should comply with medical protocols and use patient data to improve diag-

noses and treatment plans. (Tikare, 2023)

Reliability in Al refers to the consistent performance of the application over time. Busi-
nesses require Al applications that they can trust to function correctly, make accurate pre-
dictions, and automate processes without frequent errors. On the business domains using Al
as decision maker or even as a copilot, have always business impact or consequences on
decisions made — either by Al application or human. The system should be robust against

variations in data quality and be capable of operating effectively under different conditions.
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Al must also exhibit a high degree of transparency and explainability, enabling users to un-

derstand and trust the results and decisions it makes. (Tikare, 2023)

Al applications must be resilient, meaning they should be designed to handle and recover
from disruptions, such as changes in market dynamics, data streams, or operational environ-
ments. Resilient Al systems are able to adapt to new data, learn from unforeseen situations,
and continue to operate effectively even in the face of challenges like cyber attacks or system
malfunctions. Additionally, they should be sustainable and maintain performance without
requiring excessive maintenance or retraining, which can be costly and time-consuming.

(Tikare, 2023)
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5 Exploring SAP Business Al

After the launch of OpenAl's ChatGPT has sparked significant impact how business appli-
cations are going to get developed and used. Companies are swiftly moving to capitalize on
the potential efficiencies offered by generative Al (GenAl). SAP’s clients depend on SAP
itself to integrate GenAl into SAP product offering and infrastructures. SAP can achieve this
by infusing their services with GenAl capabilities and melding them with SAP's data exper-
tise. Typically SAP clients utilize SAP for their most crucial operations, expecting not only
robust solutions but also a commitment from SAP to address ethical, data privacy, and se-
curity issues. This has an impact what is SAP’s strategic approach to employing GenAl. SAP
has a history of integrating Al into its business applications, however recent advancements
have unlocked extensive new possibilities that surpass previous capabilities. As new use

cases and technologies emerge, SAP needs to revisit their Al strategy regularly and refine it.

5.1 Vision and high-level strategy

According to analyst companies, like IDC and Gartner, SAP is one of the frontrunners of
integrating Artificial Intelligence into the business landscape. Currently, over 24,000 SAP
cloud customers are utilizing upwards of 130 Al functionalities within their business appli-
cations and their technology platform Business Technology Platform (BTP). SAP's Al strat-
egy, underpinned by GenAl, remains consistent. Approach is to embed GenAl directly into
SAP’s core business applications and BTP. SAP also aims to provide access to business
oriented GenAl services through BTP, which can be used by customers and partners to en-
hance their own business applications. Furthermore, SAP is committed to delivering Al that
is reliable and trustworthy. It's important to note that SAP is not looking to enter the general-

purpose Al platform market. (Muller Jurgen, 2023)

The recent advancements in GenAl technology have opened doors to remarkable possibili-
ties. They have the potential to elevate levels of automation to new heights, enable more

natural interactions between humans and machines, and enhance cognitive and decision-
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making abilities, allowing individuals to focus on creativity and critical tasks. Reimagining
the ease of coding an extension to the existing business logic, simply by describing the prob-
lem in natural language or an application that intuitively understands how to integrate and

configure itself within various settings. The applications of GenAl are vast and varied.

SAP's differentiation lies in its ability to leverage the unique business context provided by
business data, process expertise, and in-depth industry knowledge accumulated from more
than 400,000 customers. This enables SAP to apply GenAl in a manner that is both respon-
sible and tailored to the needs of businesses. To facilitate this, SAP is planning to incorporate
GenAl capabilities into their technology platform as foundation capabilities. Also, part of
the SAP’s Al strategy is to use of open-source tools and frameworks, such as LangChain

and Llamalndex, and will develop their own services as necessary to meet the specific needs

of SAP clients and partners. (Marfo, 2023)
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Figure 9. Infusing Generative Al into SAP’s product portfolio and SAP’s technology plat-
form (Muller Jurgen, 2023)

These capabilities will enable SAP development teams to infuse GenAl-powered process
innovations across all SAP cloud business applications as well as into BTP itself. Likewise,

SAP will enable their partners to benefit from GenAl made available via technology
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platform, BTP. Short term, BTP will provide access to third-party, open-source, and own
GenAl models provide a GenAl layer to ensure enterprise-grade GenAl that is used across

the SAP ecosystem.

5.2 Use Cases & Requirements

Generative Al stands to revolutionize the application of artificial intelligence across numer-
ous business sectors. These cutting-edge models enable even those with no technical back-
ground to address business challenges simply by articulating them in natural language. This
development democratizes access to Al's transformative power, offering both enterprises
and individuals the chance to leverage its potential without deep technical know-how. Foun-
dation models, such as those in OpenAl's GPT series, are particularly noteworthy. They are
crafted for broad applicability across a diverse range of tasks, negating the need for special-
ized re-training. Businesses employing these models can streamline operations, make more
informed decisions, and automate mundane tasks, thus catalyzing growth and fostering in-

novation.

The versatility of general-purpose foundation models is another significant benefit. These
models can be fine-tuned to address specific tasks in a relatively short span, enabling organ-
izations to rapidly deploy bespoke Al solutions that align with their unique requirements.
This adaptability is a game-changer, providing a fast track to harnessing the full potential of

Al tailored to an organization's needs. (Kaupa, 2023)

1. Content Generation: Create articles, blog posts, social media content, mail drafts,
product descriptions, or even poetry and stories based on a given theme or keywords.

2. Question-Answering: Build systems that answer questions based on a given context
or knowledge base, extract valuable insights and information from large datasets or
collections of text documents.

3. Summarization: Generate concise summaries of long articles, news, or research pa-
pers to help users grasp the main ideas quickly.

4. Code Generation: Given a natural language description, generate code snippets in

various programming languages, or autocomplete code for developers.
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5. Creative Applications: Assist with brainstorming ideas, generating names for prod-
ucts or companies, creating advertising slogans, writing song lyrics, generating im-

age/video/voice.

The integration of Generative Al into SAP product portfolio and offering, brings benefits
that promise to elevate the user experience, streamline content generation, and boost devel-
oper productivity. A primary advantage is the enhancement of the overall software and ser-
vice experience for customers. Natural language interfaces simplify system navigation and
facilitate access to necessary functionalities. This can revolutionize customer support by au-
tomating processes, leading to faster resolution of issues and heightened customer satisfac-
tion. The ability to retrieve information conversationally empowers users to efficiently ob-
tain the data they require, thereby enriching the user experience and boosting productivity.
In the area of content creation and knowledge management, Generative Al serves as a pow-
erful ally. It provides the capability to generate or refine diverse content types, such as mar-
keting and sales materials, aiding businesses in effectively conveying their value proposition
to customers. Furthermore, these models can assist in condensing and summarizing docu-
ments and relevant data e.g. to SAP ERP application - SAP S/4HANA. Biggest value em-
bedding Al into SAP applications is to provide users with a concise overview and enabling

them to make well-informed decisions.

Lastly, Generative Al stands to substantially accelerate and enhance the workflow of devel-
opers engaged with SAP products. Features like the generation of code from natural lan-
guage descriptions and code auto-completion allow developers to operate with greater effi-
ciency, consequently reducing the time to market for new features or enhancements. Auto-
mated documentation generation also plays a crucial role, ensuring developers have access

to precise and current information, thereby streamlining the development lifecycle.

5.3 Architecture and implementation concepts

Architecture definition and implementation concepts play significant role on application de-
velopment process. To infuse GenAl capabilities into SAP applications, there are certain
aspects software development need to take into consideration to be aligned with SAP Al

strategy. (Kaupa, 2023)
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e accessing foundation models/LLMs

e selecting one or multiple foundation models/LLMs for use case, optimizing model
usage

e engineering high quality prompts for the foundation models/LLMs to achieve the
desired result

e provide trustworthy, responsible, and ethical Al applications

In the integration of Generative Al within development projects and initiatives, it's crucial
to address financial considerations from the given customer business requirements, and un-
derline in the Total Cost of Ownership (TCO) of built solution. A primary objective is to
ensure that customers have the ability to anticipate and manage costs effectively. The main
cost determinants in GenAl implementations encompass several factors: the choice of Large
Language Models, the volume of input and output tokens required, the processes involved
in creating and maintaining embeddings, and the expenses associated with training or fine-
tuning the models. Additionally, substantial efforts may be necessary to navigate and resolve

legal complexities.

It's also important to recognize that GenAl is not a universal fix for all scenarios. In some
instances, alternative Al methodologies may not only prove to be more cost-effective but
also provide outcomes that are more predictable and interpretable. Thus, it is essential for
development teams to evaluate the suitability of GenAl on a case-by-case basis, weighing
its benefits against other Al approaches to determine the most efficient and effective solu-

tion.
Large Language Model access

The landscape of Large Language Models is described by tight competition among various
technology vendors, creating a highly dynamic market. This competitive trend is not just
hanging on but also intensifying. A prime example of this is OpenAl’s GPT-4 release, which
currently leads as the most advanced LLM in a multitude of tasks. However, this dominance
was challenged in July 2023 when Anthropic released Claude-2. The new entrant appears to
rival GPT-4 in terms of quality, potentially even surpassing it in e.g. coding tasks, while
offering significant advantages such as lower cost and an expanded context window. For
instance, the Aleph Alpha model, though considerably smaller, demonstrated superior per-

formance in document content extraction tasks when fine-tuned with SAP data and hosted
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on SAP’s own dedicated business technology platform, was outshining OpenAI’s offerings

in this specific area. (Kaupa, 2023)

This rapid evolution in the LLM competition indicates that more vendors are entering the
market, and open-source models might reach competitive standards, costs are expected to
decline, and models will likely become more specialized for certain business tasks. In re-
sponse to this ever-changing environment, technology vendors are likely to adopt a multi-
vendor strategy to facilitate access to LLMs. This approach involves centrally contracting,
validating, and providing access to various LLMs while managing several non-functional
aspects such as security and metering. Despite this centralized approach to maintain and
safeguard data protection and privacy disciplines. This entails refraining from transmitting
personally identifiable information to third-party LLMs. GenAl capabilities are set to be
utilized not only by business applications but also by infrastructure and software develop-
ment tooling, including tasks like code generation, which forces technology vendors to cen-

tralize some of the GenAl shared capabilities for managing them properly.

In addition to providing access to cloud-based third-party LLMs such as those offered by
major cloud vendors like Microsoft Azure, SAP is also planning to host and operate models
from open sources and partners on their technology platform, including those from Aleph
Alpha or Cohere. This diversified hosting strategy is particularly relevant for use cases with
stringent data protection requirements or scenarios involving sensitive data that neither we
nor our customers wish to risk exposing to any external LLM provider. Data protection and
keeping critical business data on customer’s ownership and management, is crucial for any

successful GenAl implementation.

It is foreseen that in the future, there is the requirement for expanding of GenAl, including
orchestration features to support the construction of LLM chains, agents, and ultimately,

autonomous agents across the business application landscape.



33

Contextual Data Pipelines Embedding Model __ _ _ _ _ ,  Vector Database
777777 > (Databricks, Airflow, e (OpenAl, Cohere, > (Pinecone, Weaviate,
data Unstructured, ..) Hugging Face) Chroma, pgvector)
A
i !
’ 1 !
N e mmmmmmmmm——m [ Pr|
~ oL .
vl !
vilv v
Prompt Riavgrotid Pa— — APIs/ Plugins
Few-shot — (OpenAl, nat.dev, — S — Serp, Wolfram, Z:
Humanloop) — «— (Serp, Wolfram, Zapier, ..)
examples
Orchestration
(Python/ DIY,
ETneiny LLM APIs and Hosting
Llamalndex, ChatGPT)
—————— > -- - - o
—_— ache — roprietar en
Quel LLM Cach Proprietary API Open API
7 ( ———>  (Redis, SQLite, GPTCache) ~——>| (OpenAl, Anthropic) (Hugging Face, Replicate)
Logging/LLMops ~ ~~ """ > Cloud Provider Opinionated Cloud
(Weights & Biases, MLflow, > (AWS, GCP, (Databricks, Anyscale,
App Hosting PromptLayer, Helicone) | Azure, Coreweave) ) Mosaic, Modal, Runpod, ..)
Output «—— (Vercel, Steamship,
Streamlit, Modal) \
x
. ,
Validation
(Guardrails, Rebuff,
Guidance, LMQL)
LEGEND

Gray boxes show key components of the stack, with leading tools/systems listed

Arrows show the flow of data through the stack

- = = -» Contextual data provided by app developers to condition LLM outputs
—— Prompts and few-shot examples that are sent to the LLM

—— Queries submitted by users
——— Output returned to users
Enterprise

Figure 10. Emerging Architectures for LLM Applications (Borstein and Radovanovic,
2023)

Selecting suitable Large Language model

Incorporating a GenAl framework begins with a critical decision: identifying the Large Lan-
guage Model (LLM) that aligns most effectively with the intended application and business
use case. The market offers a numerous of LLM options, with their numbers and sophistica-
tion advancing rapidly. This is underscored by SAP's recent commitment to investing in
several top LLM providers. Furthermore technology vendors like SAP has introduced play-
ground for LLMs which serves as an experimental hub where developers can evaluate the
compatibility of various LLMs through hands-on testing. Presently, GPT-4 is renowned for
its superior output quality, though it's important to acknowledge its higher cost and compar-

atively slower response times. (Kaupa, 2023)
Prompt engineering in LLM deployment

The prompt engineering is at the heart of deploying the full potential of a Large Language
Model. This intricate process involves the accurate construction of prompts that are finely
tuned to extract the precise responses desired from an LLM, while steering clear of unpro-

ductive or illogical replies. The efficacy of a prompt hinges on its ability to clearly delineate
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the task at hand. This involves detailing the expected format, moderating the style or tone of
the generated content, and integrating context or limitations that may influence the response.
Moreover, providing illustrative examples or models of the intended output can significantly
sharpen the LLM's comprehension and output accuracy. (Kaupa, 2023) For business appli-
cations fluency in prompt engineering is not just a technical skill but a strategic imperative.
It is a fundamental discipline that underpins the successful application of LLMs across a
various of business scenarios. This knowledge becomes even more pivotal when comple-
mented by a suite of supportive tools and advanced methodologies, such as embeddings,
fine-tuning practices, or sophisticated orchestration strategies. It is through the mastery of
prompt engineering that business users can truly leverage the formidable capabilities of

LLMs to meet diverse and complex use case requirements.

Trustworthy AI

SAP places a strong emphasis on developing Al that is trustworthy, responsible, and ethical.
As one of pioneers in this field, SAP was the first company to publish an Al Ethics policy,
setting a high standard in the industry. This approach is not just a market differentiator but

also a reflection of SAP's business values. (Kaupa, 2023)

Ethics: SAP's Global Al Ethics Policy aims to align with the UNESCO Recommendation
on the Ethics of Artificial Intelligence and incorporate feedback from SAP’s Al Ethics Ad-
visory Panel. This process tries to secure that Ethics Policies are followed on various product
development initiatives, and that ethics principles are implemented. SAP has created Al Eth-

ics assessment process and a comprehensive Al Ethics Handbook with detailed guidelines.

Data Protection and Privacy: SAP tries to actively address the risks associated with data
leakage and the handling of personally identifiable information (PII). Typically, SAP busi-
ness application hold customers business critical data, and therefor data protection is one of
fundamental policies to be followed. This includes also contractual agreements with partners
to ensure data privacy, aligning vendor agreements and implementing a mandatory legal

intake process for GenAl use cases.

Security: GenAl introduces unique operational and development risks, necessitating robust
controls to prevent data source tampering and to secure GenAl inputs/outputs. SAP seem to

be focusing on educating its teams about these risks and implementing stringent security
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protocols, including input/output validation, human-in-the-loop guidelines, and a centralized
prompt engineering framework. Furthermore, SAP is exploring how GenAl can enhance its

security processes, such as by detecting threats in logs or generating security documentation.

Explainability: The concept of Explainable Al (XAl) is particularly important for GenAl,
as it contributes to both security and trust. XAl techniques can help detect data poisoning
and Al hallucinations, and they are increasingly seen as a compliance necessity in light of
regulations like the EU GDPR. This focus on explainability is not only a security measure

but also a step towards more transparent and understandable Al operations.
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6 Conclusion

6.1 Summary of Key Findings

The journey of Al and LLMs in the business world is a story of transformation. These tech-
nologies started off with basic tasks like data processing but have grown to become essential
tools in modern business operations. This evolution is mostly thanks to advancements in
how these models understand and process language, making them more useful for complex

tasks.

LLMs are particularly good at understanding and generating language, translating between
languages, summarizing large amounts of text, and recognizing patterns. These skills are not
just automating routine tasks; they're also creating new ways to interact with customers and
handle their needs. This has made businesses much more efficient and responsive. Introduc-
ing LLMs into business processes brings both big opportunities and significant challenges.
While they can make things more efficient and lead to innovative solutions, there are also
serious concerns about ethics, privacy, and the need for high-quality data to train these mod-
els properly. Finding the right balance here is key for using LLMs effectively and responsi-
bly. When it comes to specific industries like healthcare, finance, and manufacturing, LLMs
have shown their ability to adapt and provide tailored solutions. In healthcare, for example,
they're being used for more accurate diagnoses and predictive analytics, while in customer
service, technology providers have found a way automating and improving interactions with
customers. Integrating LLMs into a business successfully means focusing on the quality of
the used data, training the models well, and developing solutions that meet the specific needs

of various industries.

We also can't ignore the ethical and legal implications of using Al and LLMs in business.
First versions of the generative Al technologies need to be used in a responsible way, making
sure they comply with data protection laws and ethical standards. This is crucial for main-
taining trust and ensuring these technologies are used sustainably. This is magnified when
operating on the highly volatile business environments. Finally, the future of Al and LLMs
in business looks very promising. Applying these modern technologies could completely

change how businesses operate, make decision-making processes better, and even affect the
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future of work. As Al and LLMs continue to develop, they're likely to become even more

influential, opening up new possibilities and challenges.

6.2 Final thoughts and reflections to research questions

Every technology has obstacles to overcome and Generative Al and Large Language Models

are no different.

Research question - How does the integration of Al in business applications influence the

efficiency and effectiveness of organizational processes?

One of the primary advantages of Al business applications is the automation of routine tasks.
Al helps in taking over repetitive tasks like data entry and basic customer service queries,
freeing human employees to focus on more complex and creative work. This shift not only
enhances efficiency but also increases job satisfaction among company personnel. Al's abil-
ity to process large data volumes improves business decision-making. Al applications can
analyze extensive datasets to identify business trends and patterns, leading to informed and
effective decisions that might be beyond human analysts' capabilities. In customer service,
Al-powered chatbots and virtual assistants provide a level of personalization and availability
that significantly enhances the customer experience, offering immediate responses to cus-

tomer queries around the clock.

Predictive analytics is another area where Al applications show clear benefits by utilizing
historical data to forecast future outcomes. This capability is especially useful for example
in inventory management, where Al's predictive insights can help in optimizing stock levels
and reducing waste. Similarly, in supply chain management, Al can predict potential disrup-
tions, optimize logistics routes, and manage supplier relationships more efficiently, resulting
in streamlined operations. Al also plays a decisive role in analyzing employee productivity
and engagement. By offering insights into potential improvements in workplace, Al tools
help in boosting efficiency and creating a more satisfying work environment. In marketing
and sales, Al enables high degrees of customization and personalization, analyzing customer
data to create targeted campaigns and recommend tailored products or services, thus increas-
ing the effectiveness of marketing strategies. Moreover, Al is a potential assistant for inno-

vation and the identification of new business opportunities. With the use of Al, it can analyze
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market trends and patterns, and Al can suggest new product or service opportunities and

highlight areas ready for innovation.

Research question - What role do ethical standards and data privacy norms in Al develop-

ment play in fostering stakeholder trust and ensuring sustainable business practices?

There are several legal, ethical and technical obstacles that needs point out here. Pre-trained
LLMs provided by tech companies like Google are trained on massive amounts of text which
is typically crawled from the web. The details of how this data was collected and processed
are often not transparent. We need to assume that legal and data protection regulations
(copyright, licenses, GDPR) were not strictly followed. Even if SAP is only using pre-
trained LLMs created by others in its software products, there is a residual risk of legal and
data protection incompliance. There is little experience the legal community yet on the risk
regarding LLMs or how courts decide on these issues. LLMs have the potential to memorize
large parts of their training data. If technology vendors, like SAP, wanted to create and open-
source LLMs it would have to be ensured that no confidential or personal data is acci-
dentally leaked. LLMs carry risks with regards to ethical and trustworthy Al standards.
Existing unwanted biases and stereotypes existing in the training data can be learned by the
model, for example stereotypes against women or minorities. LLMs, by their nature, are very
large and difficult to deploy cost-effectively due to the high amount of compute necessary
to run those models. The high computational costs in the creation of LLMs come with a large
carbon footprint and environmental concerns. LL.Ms are still quite brittle and subject

to adversarial attack.

Research question - What are the challenges on business-specific training for AI?

A technical problem with regards to LLMs is their fragile nature. At the end of the day,
a LLM is a statistical model trained on vast corpora of text to produce probabilities over
word sequences. As such, these LLMs are subject to biases in their training data and proce-
dure and are susceptible to adversarial attacks where a malicious agent can find “trigger
word sequences” that make the LLM produce gibberish or, even worse, unsavory content.
There is active research probing the brittleness of LLMs and how to make them more robust.
There are efforts to, for example, combine LLMs with knowledge graphs to ensure that these

models have access to a source of ground truth. Current guardrails against these issues are
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to deploy LLMs for tasks which are strictly constrained — e.g., for classification tasks, rank-
ing tasks, or text-extraction tasks. Unconstrained tasks such as abstractive summarization or
question-answering may introduce unanticipated risks and failure modes. A prominent ex-
ample of such a failure mode occurred with Microsoft Tay, a chatbot which learned to pro-
duce increasingly racist and inflammatory language after interacting with the general public

for only a few hours.

There has been interest lately in trying to make LLMs deployable at scale. Beyond the con-
stant progress towards faster chips and larger memories, there has also been a swell of
research into model distillation, model compression, and architectural changes to re-
duce the size and increase the inference speed of a large language model. The amazing
progress in shrinking models and improving compute gives a strong indicator that deploy-

ment at scale for production-level tasks will soon be, if not already, within reach.
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