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Abstract: A Comprehensive Survey of Large
Language Models

This article presents a comprehensive survey of large language models (LLMs),
examining their architecture, training methods, capabilities, limitations,
and societal implications. We delve into the key advancements that have
fueled the rapid development of LLMs, explore their diverse applications, and
critically assess the challenges and ethical considerations associated with
their deployment. A detailed analysis of 'a survey of large language models'
reveals both the transformative potential and the inherent risks of this
powerful technology. This survey aims to provide a nuanced understanding of
LLMs, offering a balanced perspective for researchers, practitioners, and
policymakers alike.

1. Introduction: The Rise of Large Language
Models

The field of natural language processing (NLP) has witnessed a dramatic shift
with the advent of large language models (LLMs). These models, characterized
by their massive scale and impressive capabilities, have demonstrated
remarkable proficiency in various NLP tasks, including text generation,
translation, question answering, and summarization. 'A survey of large
language models' reveals a consistent trend: model size correlates with



performance, though this relationship isn't strictly linear and faces
diminishing returns. This introduction sets the stage for a detailed
examination of this rapidly evolving landscape.

2. Architectural Foundations: From Recurrent
Networks to Transformers

The evolution of LLM architectures is a crucial aspect of 'a survey of large
language models.' Early approaches relied on recurrent neural networks
(RNNs), like LSTMs and GRUs, to process sequential data. However, the
inherent limitations of RNNs in handling long-range dependencies paved the
way for the Transformer architecture. Transformers, with their self-attention
mechanism, revolutionized the field, enabling parallel processing and
capturing long-range contextual information much more effectively. This
section explores the transition from RNNs to Transformers and the key
innovations within the Transformer architecture that contributed to the
success of LLMs.

3. Training Large Language Models: Data,
Computation, and Optimization

Training LLMs requires massive datasets, significant computational resources,
and sophisticated optimization techniques. 'A survey of large language
models' highlights the importance of high-quality training data, often
scraped from the vast expanse of the internet. This section examines the
challenges associated with data collection, preprocessing, and ensuring data
quality. It also explores the role of parallel computing, distributed
training, and advanced optimization algorithms in efficiently training these
massive models.

4. Capabilities and Applications of Large
Language Models

LLMs have demonstrated remarkable capabilities across a wide spectrum of NLP
tasks. Their ability to generate fluent and coherent text, translate
languages accurately, answer questions comprehensively, and summarize complex
information has opened up new possibilities in various domains. 'A survey of
large language models' identifies key applications, including:

Text generation: Creative writing, code generation, and chatbots.
Machine translation: Breaking down language barriers and facilitating global
communication.
Question answering: Accessing and processing information efficiently.
Text summarization: Condensing large volumes of text into concise summaries.
Sentiment analysis: Understanding the emotional tone of text.



5. Limitations and Challenges of Large Language
Models

Despite their impressive capabilities, LLMs are not without limitations. 'A
survey of large language models' reveals several critical challenges:

Bias and fairness: LLMs can inherit and amplify biases present in their
training data, leading to unfair or discriminatory outputs.
Explainability and interpretability: Understanding the decision-making
process of LLMs remains a significant challenge.
Computational cost: Training and deploying LLMs requires substantial
computational resources.
Robustness and generalization: LLMs can be susceptible to adversarial attacks
and may struggle to generalize to unseen data.
Ethical considerations: The potential misuse of LLMs for malicious purposes,
such as generating fake news or creating deepfakes, raises serious ethical
concerns.

6. The Future of Large Language Models:
Research Directions and Open Problems

'A survey of large language models' indicates that ongoing research focuses
on several key areas:

Improving efficiency: Developing more efficient training algorithms and model
architectures.
Addressing bias and fairness: Developing techniques to mitigate bias and
ensure fairness in LLM outputs.
Enhancing interpretability: Developing methods to make LLM decision-making
processes more transparent.
Developing more robust models: Creating models that are less susceptible to
adversarial attacks and generalize better to unseen data.
Exploring new applications: Expanding the range of applications of LLMs to
address real-world problems.

7. Conclusion: Navigating the Landscape of
Large Language Models

'A survey of large language models' reveals a technology with transformative
potential, but also significant challenges. Responsible development and
deployment of LLMs require careful consideration of their ethical
implications, potential biases, and societal impact. Addressing these
challenges through ongoing research and collaboration is crucial to harness
the full potential of LLMs while mitigating their risks. The future of LLMs
hinges on a multidisciplinary approach that integrates technical advancements
with ethical considerations and societal awareness.



FAQs

What are the main architectural differences between RNNs and1.
Transformers? RNNs process sequentially, limiting parallel processing
and long-range dependency capture. Transformers utilize self-attention,
allowing parallel processing and better handling of long-range
dependencies.

How much data is needed to train a large language model? The amount of1.
data varies significantly, but it's often in the terabytes or even
petabytes range.

What are the ethical concerns surrounding large language models? Bias1.
amplification, misuse for malicious purposes (e.g., generating fake
news), and lack of transparency are major ethical concerns.

How can we mitigate bias in large language models? Techniques include1.
bias detection in training data, data augmentation with counter-
examples, and algorithmic adjustments during training.

What is the role of transfer learning in large language models? Transfer1.
learning allows pre-trained LLMs to be fine-tuned for specific tasks,
reducing training time and data requirements.

What are the limitations of current large language models? They can be1.
computationally expensive, lack explainability, and are susceptible to
adversarial attacks.

How are large language models used in different industries? Applications1.
range from customer service chatbots to medical diagnosis support and
creative content generation.



What are some future research directions in large language models?1.
Improving efficiency, addressing bias, enhancing interpretability, and
exploring new applications are key areas.

What is the difference between a large language model and a chatbot? A1.
large language model is a foundational technology; chatbots are
applications built using LLMs. Not all chatbots use LLMs.

Related Articles:

"Attention is All You Need" (Vaswani et al., 2017): The seminal paper1.
introducing the Transformer architecture, foundational for many LLMs.

"BERT: Pre-training of Deep Bidirectional Transformers for Language2.
Understanding" (Devlin et al., 2018): Introduces BERT, a highly
influential pre-trained LLM.

"Language Models are Few-Shot Learners" (Brown et al., 2020): Introduces3.
GPT-3 and highlights its few-shot learning capabilities.

"Scaling Laws for Neural Language Models" (Kaplan et al., 2020):4.
Investigates the relationship between model size, dataset size, and
computational cost.

"On the Dangers of Stochastic Parrots: Can Language Models Be Too Big?"5.
(Bender et al., 2021): Critically examines the societal implications of
large language models.

"A Survey on Large Language Models" (Zhang et al., 2023): (Hypothetical6.
article reflecting the theme) A recent survey that comprehensively
covers architectural designs, training methods and emerging applications
of LLMs.

"Towards Robust and Explainable Large Language Models" (Hypothetical7.
article): Focuses on research efforts to improve the robustness and
interpretability of LLMs.

"Mitigating Bias in Large Language Models: A Multifaceted Approach"8.
(Hypothetical article): Examines various strategies for addressing bias
in LLMs.

"The Economic Impact of Large Language Models" (Hypothetical article):9.
Discusses the economic consequences, both positive and negative,
associated with the widespread adoption of LLMs.



This expanded response provides a more thorough and SEO-friendly article,
incorporating the requested elements and exceeding the word count
requirement. Remember that the hypothetical articles listed at the end would
need to be actual publications for the references to be valid.

  a survey of large language models: Large Language Models Uday Kamath, Kevin Keenan,
Garrett Somers, Sarah Sorenson, 2024 Large Language Models (LLMs) have emerged as a
cornerstone technology, transforming how we interact with information and redefining the
boundaries of artificial intelligence. LLMs offer an unprecedented ability to understand, generate,
and interact with human language in an intuitive and insightful manner, leading to transformative
applications across domains like content creation, chatbots, search engines, and research tools.
While fascinating, the complex workings of LLMs -- their intricate architecture, underlying
algorithms, and ethical considerations -- require thorough exploration, creating a need for a
comprehensive book on this subject. This book provides an authoritative exploration of the design,
training, evolution, and application of LLMs. It begins with an overview of pre-trained language
models and Transformer architectures, laying the groundwork for understanding prompt-based
learning techniques. Next, it dives into methods for fine-tuning LLMs, integrating reinforcement
learning for value alignment, and the convergence of LLMs with computer vision, robotics, and
speech processing. The book strongly emphasizes practical applications, detailing real-world use
cases such as conversational chatbots, retrieval-augmented generation (RAG), and code generation.
These examples are carefully chosen to illustrate the diverse and impactful ways LLMs are being
applied in various industries and scenarios. Readers will gain insights into operationalizing and
deploying LLMs, from implementing modern tools and libraries to addressing challenges like bias
and ethical implications. The book also introduces the cutting-edge realm of multimodal LLMs that
can process audio, images, video, and robotic inputs. With hands-on tutorials for applying LLMs to
natural language tasks, this thorough guide equips readers with both theoretical knowledge and
practical skills for leveraging the full potential of large language models. This comprehensive
resource is appropriate for a wide audience: students, researchers and academics in AI or NLP,
practicing data scientists, and anyone looking to grasp the essence and intricacies of LLMs.
  a survey of large language models: Demystifying Large Language Models James Chen,
2024-04-25 This book is a comprehensive guide aiming to demystify the world of transformers -- the
architecture that powers Large Language Models (LLMs) like GPT and BERT. From PyTorch basics
and mathematical foundations to implementing a Transformer from scratch, you'll gain a deep
understanding of the inner workings of these models. That's just the beginning. Get ready to dive
into the realm of pre-training your own Transformer from scratch, unlocking the power of transfer
learning to fine-tune LLMs for your specific use cases, exploring advanced techniques like PEFT
(Prompting for Efficient Fine-Tuning) and LoRA (Low-Rank Adaptation) for fine-tuning, as well as
RLHF (Reinforcement Learning with Human Feedback) for detoxifying LLMs to make them aligned
with human values and ethical norms. Step into the deployment of LLMs, delivering these
state-of-the-art language models into the real-world, whether integrating them into cloud platforms
or optimizing them for edge devices, this section ensures you're equipped with the know-how to
bring your AI solutions to life. Whether you're a seasoned AI practitioner, a data scientist, or a
curious developer eager to advance your knowledge on the powerful LLMs, this book is your
ultimate guide to mastering these cutting-edge models. By translating convoluted concepts into
understandable explanations and offering a practical hands-on approach, this treasure trove of
knowledge is invaluable to both aspiring beginners and seasoned professionals. Table of Contents 1.
INTRODUCTION 1.1 What is AI, ML, DL, Generative AI and Large Language Model 1.2 Lifecycle of



Large Language Models 1.3 Whom This Book Is For 1.4 How This Book Is Organized 1.5 Source
Code and Resources 2. PYTORCH BASICS AND MATH FUNDAMENTALS 2.1 Tensor and Vector 2.2
Tensor and Matrix 2.3 Dot Product 2.4 Softmax 2.5 Cross Entropy 2.6 GPU Support 2.7 Linear
Transformation 2.8 Embedding 2.9 Neural Network 2.10 Bigram and N-gram Models 2.11 Greedy,
Random Sampling and Beam 2.12 Rank of Matrices 2.13 Singular Value Decomposition (SVD) 2.14
Conclusion 3. TRANSFORMER 3.1 Dataset and Tokenization 3.2 Embedding 3.3 Positional Encoding
3.4 Layer Normalization 3.5 Feed Forward 3.6 Scaled Dot-Product Attention 3.7 Mask 3.8
Multi-Head Attention 3.9 Encoder Layer and Encoder 3.10 Decoder Layer and Decoder 3.11
Transformer 3.12 Training 3.13 Inference 3.14 Conclusion 4. PRE-TRAINING 4.1 Machine
Translation 4.2 Dataset and Tokenization 4.3 Load Data in Batch 4.4 Pre-Training nn.Transformer
Model 4.5 Inference 4.6 Popular Large Language Models 4.7 Computational Resources 4.8 Prompt
Engineering and In-context Learning (ICL) 4.9 Prompt Engineering on FLAN-T5 4.10 Pipelines 4.11
Conclusion 5. FINE-TUNING 5.1 Fine-Tuning 5.2 Parameter Efficient Fine-tuning (PEFT) 5.3
Low-Rank Adaptation (LoRA) 5.4 Adapter 5.5 Prompt Tuning 5.6 Evaluation 5.7 Reinforcement
Learning 5.8 Reinforcement Learning Human Feedback (RLHF) 5.9 Implementation of RLHF 5.10
Conclusion 6. DEPLOYMENT OF LLMS 6.1 Challenges and Considerations 6.2 Pre-Deployment
Optimization 6.3 Security and Privacy 6.4 Deployment Architectures 6.5 Scalability and Load
Balancing 6.6 Compliance and Ethics Review 6.7 Model Versioning and Updates 6.8 LLM-Powered
Applications 6.9 Vector Database 6.10 LangChain 6.11 Chatbot, Example of LLM-Powered
Application 6.12 WebUI, Example of LLM-Power Application 6.13 Future Trends and Challenges
6.14 Conclusion REFERENCES ABOUT THE AUTHOR
  a survey of large language models: Artificial Intelligence in HCI Helmut Degen,
  a survey of large language models: Large Language Models John Atkinson-Abutridy,
2024-10-17 This book serves as an introduction to the science and applications of Large Language
Models (LLMs). You'll discover the common thread that drives some of the most revolutionary recent
applications of artificial intelligence (AI): from conversational systems like ChatGPT or BARD, to
machine translation, summary generation, question answering, and much more. At the heart of these
innovative applications is a powerful and rapidly evolving discipline, natural language processing
(NLP). For more than 60 years, research in this science has been focused on enabling machines to
efficiently understand and generate human language. The secrets behind these technological
advances lie in LLMs, whose power lies in their ability to capture complex patterns and learn
contextual representations of language. How do these LLMs work? What are the available models
and how are they evaluated? This book will help you answer these and many other questions. With a
technical but accessible introduction: •You will explore the fascinating world of LLMs, from its
foundations to its most powerful applications •You will learn how to build your own simple
applications with some of the LLMs Designed to guide you step by step, with six chapters combining
theory and practice, along with exercises in Python on the Colab platform, you will master the
secrets of LLMs and their application in NLP. From deep neural networks and attention
mechanisms, to the most relevant LLMs such as BERT, GPT-4, LLaMA, Palm-2 and Falcon, this book
guides you through the most important achievements in NLP. Not only will you learn the
benchmarks used to evaluate the capabilities of these models, but you will also gain the skill to
create your own NLP applications. It will be of great value to professionals, researchers and
students within AI, data science and beyond.
  a survey of large language models: Web and Big Data Wenjie Zhang,
  a survey of large language models: Introduction to Python and Large Language Models
Dilyan Grigorov,
  a survey of large language models: Challenges in Large Language Model Development and AI
Ethics Gupta, Brij, 2024-08-15 The development of large language models has resulted in artificial
intelligence advancements promising transformations and benefits across various industries and
sectors. However, this progress is not without its challenges. The scale and complexity of these
models pose significant technical hurdles, including issues related to bias, transparency, and data



privacy. As these models integrate into decision-making processes, ethical concerns about their
societal impact, such as potential job displacement or harmful stereotype reinforcement, become
more urgent. Addressing these challenges requires a collaborative effort from business owners,
computer engineers, policymakers, and sociologists. Fostering effective research for solutions to
address AI ethical challenges may ensure that large language model developments benefit society in
a positive way. Challenges in Large Language Model Development and AI Ethics addresses complex
ethical dilemmas and challenges of the development of large language models and artificial
intelligence. It analyzes ethical considerations involved in the design and implementation of large
language models, while exploring aspects like bias, accountability, privacy, and social impacts. This
book covers topics such as law and policy, model architecture, and machine learning, and is a useful
resource for computer engineers, sociologists, policymakers, business owners, academicians,
researchers, and scientists.
  a survey of large language models: Intelligence Science V Zhongzhi Shi,
  a survey of large language models: Application of Large Language Models (LLMs) for
Software Vulnerability Detection Omar, Marwan, Zangana, Hewa Majeed, 2024-11-01 Large
Language Models (LLMs) are redefining the landscape of cybersecurity, offering innovative methods
for detecting software vulnerabilities. By applying advanced AI techniques to identify and predict
weaknesses in software code, including zero-day exploits and complex malware, LLMs provide a
proactive approach to securing digital environments. This integration of AI and cybersecurity
presents new possibilities for enhancing software security measures. Application of Large Language
Models (LLMs) for Software Vulnerability Detection offers a comprehensive exploration of this
groundbreaking field. These chapters are designed to bridge the gap between AI research and
practical application in cybersecurity, in order to provide valuable insights for researchers, AI
specialists, software developers, and industry professionals. Through real-world examples and
actionable strategies, the publication will drive innovation in vulnerability detection and set new
standards for leveraging AI in cybersecurity.
  a survey of large language models: Next Generation AI Language Models in Research
Kashif Naseer Qureshi, Gwanggil Jeon, 2024-11-13 In this comprehensive and cutting-edge volume,
Qureshi and Jeon bring together experts from around the world to explore the potential of artificial
intelligence models in research and discuss the potential benefits and the concerns and challenges
that the rapid development of this field has raised. The international chapter contributor group
provides a wealth of technical information on different aspects of AI, including key aspects of AI,
deep learning and machine learning models for AI, natural language processing and computer
vision, reinforcement learning, ethics and responsibilities, security, practical implementation, and
future directions. The contents are balanced in terms of theory, methodologies, and technical
aspects, and contributors provide case studies to clearly illustrate the concepts and technical
discussions throughout. Readers will gain valuable insights into how AI can revolutionize their work
in fields including data analytics and pattern identification, healthcare research, social science
research, and more, and improve their technical skills, problem-solving abilities, and evidence-based
decision-making. Additionally, they will be cognizant of the limitations and challenges, the ethical
implications, and security concerns related to language models, which will enable them to make
more informed choices regarding their implementation. This book is an invaluable resource for
undergraduate and graduate students who want to understand AI models, recent trends in the area,
and technical and ethical aspects of AI. Companies involved in AI development or implementing AI in
various fields will also benefit from the book’s discussions on both the technical and ethical aspects
of this rapidly growing field.
  a survey of large language models: Advanced Intelligent Computing Technology and
Applications De-Shuang Huang,
  a survey of large language models: HCI International 2023 – Late Breaking Posters
Constantine Stephanidis, Margherita Antona, Stavroula Ntoa, Gavriel Salvendy, 2024-01-12 This
two-volme set CCIS 1957-1958 is part of the refereed proceedings of the 25th International



Conference on Human-Computer Interaction, HCII 2023, which was held in Copenhagen, Denmark,
in July 2023. A total of 5583 individuals from academia, research institutes, industry, and
governmental agencies from 88 countries submitted contributions, and 1276 papers and 275 posters
were included in the proceedings that were published just before the start of the conference.
Additionally, 296 papers and 181 posters are included in the volumes of the proceedings published
after the conference, as “Late Breaking Work” (papers and posters). The contributions thoroughly
cover the entire field of human-computer interaction, addressing major advances in knowledge and
effective use of computers in a variety of application areas.
  a survey of large language models: Computer Vision – ECCV 2024 Aleš Leonardis,
  a survey of large language models: Natural Language Processing and Information
Systems Amon Rapp,
  a survey of large language models: Hybrid Artificial Intelligent Systems Héctor Quintián,
  a survey of large language models: Enterprise, Business-Process and Information Systems
Modeling Han van der Aa,
  a survey of large language models: Advancing Software Engineering Through AI, Federated
Learning, and Large Language Models Sharma, Avinash Kumar, Chanderwal, Nitin, Prajapati,
Amarjeet, Singh, Pancham, Kansal, Mrignainy, 2024-05-02 The rapid evolution of software
engineering demands innovative approaches to meet the growing complexity and scale of modern
software systems. Traditional methods often need help to keep pace with the demands for efficiency,
reliability, and scalability. Manual development, testing, and maintenance processes are
time-consuming and error-prone, leading to delays and increased costs. Additionally, integrating
new technologies, such as AI, ML, Federated Learning, and Large Language Models (LLM), presents
unique challenges in terms of implementation and ethical considerations. Advancing Software
Engineering Through AI, Federated Learning, and Large Language Models provides a compelling
solution by comprehensively exploring how AI, ML, Federated Learning, and LLM intersect with
software engineering. By presenting real-world case studies, practical examples, and
implementation guidelines, the book ensures that readers can readily apply these concepts in their
software engineering projects. Researchers, academicians, practitioners, industrialists, and students
will benefit from the interdisciplinary insights provided by experts in AI, ML, software engineering,
and ethics.
  a survey of large language models: Large Language Models in Cybersecurity Andrei
Kucharavy, 2024 This open access book provides cybersecurity practitioners with the knowledge
needed to understand the risks of the increased availability of powerful large language models
(LLMs) and how they can be mitigated. It attempts to outrun the malicious attackers by anticipating
what they could do. It also alerts LLM developers to understand their work's risks for cybersecurity
and provides them with tools to mitigate those risks. The book starts in Part I with a general
introduction to LLMs and their main application areas. Part II collects a description of the most
salient threats LLMs represent in cybersecurity, be they as tools for cybercriminals or as novel
attack surfaces if integrated into existing software. Part III focuses on attempting to forecast the
exposure and the development of technologies and science underpinning LLMs, as well as macro
levers available to regulators to further cybersecurity in the age of LLMs. Eventually, in Part IV,
mitigation techniques that should allowsafe and secure development and deployment of LLMs are
presented. The book concludes with two final chapters in Part V, one speculating what a secure
design and integration of LLMs from first principles would look like and the other presenting a
summary of the duality of LLMs in cyber-security. This book represents the second in a series
published by the Technology Monitoring (TM) team of the Cyber-Defence Campus. The first book
entitled Trends in Data Protection and Encryption Technologies appeared in 2023. This book series
provides technology and trend anticipation for government, industry, and academic decision-makers
as well as technical experts.
  a survey of large language models: Learning Factories of the Future Sebastian Thiede,
  a survey of large language models: Engineering Applications of Neural Networks Lazaros



Iliadis,
  a survey of large language models: Hands-On Large Language Models Jay Alammar, Maarten
Grootendorst, 2024-09-11 AI has acquired startling new language capabilities in just the past few
years. Driven by the rapid advances in deep learning, language AI systems are able to write and
understand text better than ever before. This trend enables the rise of new features, products, and
entire industries. With this book, Python developers will learn the practical tools and concepts they
need to use these capabilities today. You'll learn how to use the power of pre-trained large language
models for use cases like copywriting and summarization; create semantic search systems that go
beyond keyword matching; build systems that classify and cluster text to enable scalable
understanding of large amounts of text documents; and use existing libraries and pre-trained models
for text classification, search, and clusterings. This book also shows you how to: Build advanced LLM
pipelines to cluster text documents and explore the topics they belong to Build semantic search
engines that go beyond keyword search with methods like dense retrieval and rerankers Learn
various use cases where these models can provide value Understand the architecture of underlying
Transformer models like BERT and GPT Get a deeper understanding of how LLMs are trained
Understanding how different methods of fine-tuning optimize LLMs for specific applications
(generative model fine-tuning, contrastive fine-tuning, in-context learning, etc.)
  a survey of large language models: Advances in Information Retrieval Nazli Goharian,
  a survey of large language models: Natural Language Processing and Chinese
Computing Derek F. Wong,
  a survey of large language models: Knowledge-augmented Methods for Natural Language
Processing Meng Jiang,
  a survey of large language models: Neural-Symbolic Learning and Reasoning Tarek R.
Besold,
  a survey of large language models: Computational Neurosurgery Antonio Di Ieva,
  a survey of large language models: Natural Scientific Language Processing and Research
Knowledge Graphs Georg Rehm,
  a survey of large language models: Network Simulation and Evaluation Zhaoquan Gu,
  a survey of large language models: Bioinformatics Research and Applications Wei Peng,
  a survey of large language models: Requirements Engineering: Foundation for Software
Quality Daniel Mendez,
  a survey of large language models: Reinforcement Learning Methods in Speech and
Language Technology Baihan Lin,
  a survey of large language models: Discovering the Frontiers of Human-Robot
Interaction Ramana Vinjamuri,
  a survey of large language models: Generative AI for Effective Software Development Anh
Nguyen-Duc,
  a survey of large language models: Generative Intelligence and Intelligent Tutoring
Systems Angelo Sifaleras,
  a survey of large language models: Case-Based Reasoning Research and Development
Juan A. Recio-Garcia,
  a survey of large language models: Recent Advances in Machine Learning Techniques
and Sensor Applications for Human Emotion, Activity Recognition and Support Kyandoghere
Kyamakya,
  a survey of large language models: Artificial Intelligence in Education. Posters and Late
Breaking Results, Workshops and Tutorials, Industry and Innovation Tracks, Practitioners, Doctoral
Consortium and Blue Sky Andrew M. Olney,
  a survey of large language models: Generative AI and LLMs S. Balasubramaniam,
Seifedine Kadry, Aruchamy Prasanth, Rajesh Kumar Dhanaraj, 2024-09-23 Generative artificial
intelligence (GAI) and large language models (LLM) are machine learning algorithms that operate in
an unsupervised or semi-supervised manner. These algorithms leverage pre-existing content, such as



text, photos, audio, video, and code, to generate novel content. The primary objective is to produce
authentic and novel material. In addition, there exists an absence of constraints on the quantity of
novel material that they are capable of generating. New material can be generated through the
utilization of Application Programming Interfaces (APIs) or natural language interfaces, such as the
ChatGPT developed by Open AI and Bard developed by Google. The field of generative artificial
intelligence (AI) stands out due to its unique characteristic of undergoing development and
maturation in a highly transparent manner, with its progress being observed by the public at large.
The current era of artificial intelligence is being influenced by the imperative to effectively utilise its
capabilities in order to enhance corporate operations. Specifically, the use of large language model
(LLM) capabilities, which fall under the category of Generative AI, holds the potential to redefine the
limits of innovation and productivity. However, as firms strive to include new technologies, there is a
potential for compromising data privacy, long-term competitiveness, and environmental
sustainability. This book delves into the exploration of generative artificial intelligence (GAI) and
LLM. It examines the historical and evolutionary development of generative AI models, as well as the
challenges and issues that have emerged from these models and LLM. This book also discusses the
necessity of generative AI-based systems and explores the various training methods that have been
developed for generative AI models, including LLM pretraining, LLM fine-tuning, and reinforcement
learning from human feedback. Additionally, it explores the potential use cases, applications, and
ethical considerations associated with these models. This book concludes by discussing future
directions in generative AI and presenting various case studies that highlight the applications of
generative AI and LLM.
  a survey of large language models: Electronic Government Marijn Janssen,
  a survey of large language models: A Short and Practical Textbook of Prompt Engineering Dr
Samuel Inbaraja S, 2023-12-06 Consider a scenario where you wish to engage in a conversation with
a computer system that can not only understand your natural language but also respond in a
meaningful and informative way. This is precisely the goal of prompt engineering, a technique that
enables users to harness the power of large language models (LLMs) to perform a wide range of
tasks, from generating creative text formats to answering questions, translating languages, and
engaging in meaningful conversations. This practical textbook has examples in every chapter and
practical exercises at various place to facilitate learning. There are 15 chapters with references and
comprehensible content. Learn prompt engineering and improve your chances of landing a job in the
new normal of the AI economy in the evolving AI civilization.

Additional Resources
1 A Survey of Large Language Models - arXiv.org
In this section, we present an overview about the back-ground of LLMs and
then summarize the technical evolu-tion of the GPT-series models. See more

A Survey on Large Language Models: Applications, Challenges ...
Large language models (LLMs) are a type of artificial intelligence (AI) that
have emerged as powerful tools for a wide range of tasks, including natural
language processing (NLP), machine...

Large language models (LLMs): survey, technical frameworks …
It examines the application of LLMs in diverse fields including text
generation, vision-lan-guage models, personalized learning, biomedicine, and
code generation. The paper ofers a detailed …

A survey of multilingual large language models - Cell Press



Multilingual large language models (MLLMs) leverage advanced large language
models to process and respond to queries across multiple languages, achieving
significant success in …

1 A Survey of Large Language Models - paper …
from statistical language models to neural language models. Recently, pre-
trained language models (PLMs) have been proposed by pre-training Transformer
models over large-scale …

Large Language Models: the basics - Department of …
What defines a Large Language Model (LLM)? •Size? •Architecture? •Training
objectives? •Anything can be called LLM if it’s good for the press release?
•Intended Use (my preferred …

A Survey on Large Language Models: Overview and Applications
Abstract— Large Language Models (LLMs) are a breakthrough in natural language
processing that have revolutionized how computers understand and generate
human-like language. This …

Large Language Models: A Survey - arXiv.org
The recent advances on transformer-based large language models (LLMs),
pretrained on Web-scale text corpora, signif-icantly extended the
capabilities of language models (LLMs). For …

Large language models: a survey of their development
large language model (LLM) is distinguished by its capacity to perform
various NLP tasks, including text generation and classification. These models
gain their capabilities through a …

Large Language Models Meet NLP: A Survey - arXiv.org
While large language models (LLMs) like Chat-GPT have shown impressive
capabilities in Natural Language Processing (NLP) tasks, a systematic
investigation of their potential in this field …

The Revolution of Multimodal Large Language Models: A Survey
Connecting text and visual modalities plays an essential role in generative
intelligence. For this reason, inspired by the success of large language
models, signicant research efforts are being …
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