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ABSTRACT
This journal discusses key concepts of generative AI by utilizing the Large Language Models application architecture. Briefs about the architecture of 
Generative AI, capabilities of Generative AI and prominence of LLMs across various domains. The paper also discusses some of the applications and 
implications of generative AI.

Introduction 
Artificial Intelligence (AI) has been revolutionized various sector 
and Business domains with its ability to mimic human intelligence 
and perform complex tasks, AI has become an indispensable tool 
in our modern world. One intriguing and rapidly evolving aspect 
of AI is generative AI, a sub field that pushes the boundaries of 
creativity and imagination. 

Architecture of Generative AI
The section briefs the key phases of Generative AI by introducing 
the underlying concepts, such as artificial intelligence, machine 
learning, deep learning, artificial neural networks, and large 
language models (LLMs), that will allow to better understand 
generative AI [1].

Artificial Intelligence
Artificial Intelligence is used to describe computer systems that 
demonstrate human-like intelligence and cognitive abilities, such 
as deduction, pattern recognition, and the interpretation of complex 
data.

By harnessing the capabilities of artificial neural networks, 
generative AI can process both labelled and unlabeled data. It 
employs a range of techniques, including supervised, unsupervised, 
and semi-supervised learning, to derive meaningful insights in 
sense Machine Learning.
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Figure 1:  Generative AI Architecture
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Machine Learning
Machine learning is allowing the computer and machines to learn 
automatically without human intervention or assistance. Machine 
learning is about algorithms and techniques that allow machines 
to learn from data. Two main categories of machine learning 
techniques are supervised machine learning and unsupervised 
machine learning.

Supervised Machine Learning: A supervisor/trainer exists in 
supervised machine learning. The supervisor’s role is to train the 
machine in using labeled data. Hence, in supervised learning, 
the outcome variable or target variable is known. There are two 
main categories of algorithms in supervised machine learning: 
classification and regression.
•	 Classification contains a set of algorithms used to identify 

a label or category for a given input and is used when the 
target variable is categorical. 

•	 Regression is a set of techniques that are used for predicting 
an outcome or a relationship between one or more independent 
and dependent variables. Regression is generally used when 
the target variable is continuous. 

Unsupervised Machine Learning: In unsupervised learning, 
there is no supervisor/no trainer. The machine is responsible for 
analyzing the data and finding patterns in the data, and based on 
those patterns, it will put the data in different categories.
There are two main categories of algorithms in unsupervised 
machine learning: clustering and association. 
•	 Clustering contains a set of algorithms used to group 

unlabeled data into different categories based on similarities 
or differences. 

•	 Association is a rule-based algorithm used to find the 
associations between different data in a dataset. They are often 
helpful for marketing because they help identify associations 
between different data points.

Deep Learning
A subset of machine Learning. machine learning generally uses 
structured data but can also use unstructured data. However, 
the unstructured data must be pre-processed to convert it into a 
structured format for machine learning algorithms deep learning 
utilizes unstructured data without pre-processing. Deep learning is 
inspired by the human brain and utilizes artificial neural networks 
(ANN).

Artificial Neural Networks
Neural networks can capture highly complex relationships in the 
data and are used as a building block of sophisticated machine 
learning system (often called deep learning). In simple terms, 
an ANN comprises multiple layers, as shown in Figure 2 [2]. 
The first layer is the input layer, and the last is the output layer. 
Several hidden layers are between the input and output layers. Each 
hidden layer takes input from the previous layer, performs some 
calculations, and passes the output to the next layer based on the 
calculations. The next layer will perform similar calculations and 
pass the output to the next layer in line. This process continues 
until the output is fed to the output layer, which provides the final 
result or prediction. 

Figure 2:  Artificial Neural Network

Generative Artificial Intelligence
Generative AI a subset of artificial intelligence, includes systems 
designed to generate images, music, text, and many other forms of 
media based on its training data. The key is in the name. Rather 
than analyzing or processing data, generative AI learns from 
existing data to generate new data that is consistent with the 
original data set. To do so, those systems have been trained on 
billions of parameters.

In order to get a better understanding of Gen-AI technology, it is 
essential to understand a few additional concepts such as natural 
language processing (NLP), large language models (LLMs), and 
a generative pre-trained transformer (GPT). 

Natural Language Processing
Natural language processing (NLP) focuses on designing and 
using computer programs to analyze or generate human language. 
“The goal of Natural Language Processing (NLP) is to analyze, 
understand, and generate languages that humans use naturally 
so that eventually a computer will ‘naturally’ be able to interpret 
what the other person is saying”. There are three reasons for a 
computer to perform NLP: (1) to communicate with humans, (2) 
to learn, and (3) to advance scientific understanding. 

Large Language Model (LLM)
Large language models (LLMs, a key type of statistical algorithmic 
approach used in generative AI) can be used to produce textual 
outputs. LLMs can even generate images, video, and other media 
in response to textual inputs known as prompts. Data and analytics 
professionals can use LLMs to generate sample and synthetic 
data sets, and visualizations, metrics, summary statistics, and 
explanations of complex relationships within data sets. Large 
Language models( LLMs) power up Generative AI. An LLM is 
a vast neural network that hold large amount of Data. It has been 
trained to predict the next word in a sentence, responding to a 
query-like “prompt” by considering all the surrounding words 
within the text database upon which it’s been trained. Through 
an iterative training process, the LLM learns the probabilities of 
word sequences appearing together in natural language that may 
be appropriate in a generated response to that prompt. Some also 
generate synthetic data for machine learning use cases where 
authentic, from-the-source data is unavailable, sparse, biased, 
privacy protected, or too costly to acquire. Generative AI tools, 
such as LLMs, can also analyze and visualize data, making them a 
worthy addition to self-service, no-code business analytics toolkit.



Citation: Ranjith Martha (2025) Generative Artificial Intelligence Unveiled. Journal of Artificial Intelligence & Cloud Computing. SRC/JAICC-444. 
DOI: doi.org/10.47363/JAICC/2025(4)420

J Arti Inte & Cloud Comp, 2025       Volume 4(1): 3-4

Yet another sophisticated generative AI application is text-to-
image generation. Applications such as OpenAI’s DALL-E 2 
leverage LLMs to generate realistic images and art in response 
to text-based prompts. In this use case, the pre-training database 
generally includes images as well as the text-based captions with 
which they’re associated.

Transformer
A transformer, also known as a transformer model, is a type of 
artificial neural network. It transforms input from one format 
to another. In simple terms, a transformer takes an input and 
produces an output that sometimes may be in a different format. 
For example, it can take input as a written prompt, and as an 
output, it may create a written essay or email or generate an 
image or audio. 
•	 Generative Pre Trained Transformer:  Generative 

pretrained transformers (GPTs) are a family of artificial 
neural network (ANN) models. These ANN models produce 
a sequence of words, code, or other data based on an input 
via the prompt.

•	 Generative AI Tools:  Generative AI is a machine learning 
model that can generate new data instead of making 
predictions The new data can be any as mentioned in the 
next section Model Types. Gen AI tools are designed that uses 
ANN, AI, NLP, and LLM to communicate with its audience. 
These tools are pre-trained Transformers.

Model Types
A diverse range of models is employed to generate outputs based 
on the provided prompts. These models undergo extensive training 
on vast amounts of data, enabling them to exhibit remarkable 
capabilities. Various types of models utilized are:
•	 Text-to-Text: These models excel in generating text-based 

outputs in response to textual prompts. They can be employed 
for tasks such as language translation, summarization, 
question answering, and text generation.

•	 Text-to-Image: With the ability to generate images based on 
textual inputs, these models bridge the gap between language 
and visual representations. They can create visual content 
that aligns with the description provided in the text prompt.

•	 Text-to-Video: Operating at the intersection of text and video, 
these models have the capacity to generate video content 
based on textual input. They bring together the power of 
language and moving imagery, enabling the creation of 
dynamic visual sequences.

•	 Text-to-3D: These models unlock the potential for generating 
three-dimensional (3D) objects or scenes based on textual 
descriptions. By leveraging text prompts, they can produce 
3D models, architectural designs, or virtual environments.

These models represent the remarkable convergence of language 
and various modalities, enabling AI systems to generate outputs 
in different formats and domains. By harnessing the power of text 
and leveraging their training on extensive datasets, they pave the 
way for innovative applications across a wide range of fields.

Benefits of Using the LLMs
•	 The Single Model can be used for Different Tasks: This 

is because these models are trained on petabytes of data and 
generate billions of parameters that can be used for language 
translation, sentence completion, question answering and 
more.

•	 The LLMs Require Minimum Training Data when 
we Fine-Tune them for Specific Purposes: Through the 

initial pre-training on vast amounts of data, LLMs develop 
a strong foundation of language understanding. This pre-
training allows them to grasp general linguistic patterns, 
structures, and contextual cues. Consequently, when fine-
tuning LLMs with task-specific data, they efficiently leverage 
the knowledge acquired during pre-training, resulting in 
impressive performance even with limited training examples. 
This characteristic highlights the efficiency and effectiveness 
of LLMs, enabling us to achieve desired outcomes with 
relatively small amounts of task-specific training data.

•	 The Performance of the Model grows when we introduce 
more Data to the Model: By increasing the volume of data 
used for training, the model becomes exposed to a wider range 
of examples, patterns, and variations, allowing it to learn more 
effectively and make better predictions. The additional data 
helps the model capture a more comprehensive understanding 
of the underlying patterns and relationships within the data, 
leading to enhanced performance and improved accuracy. 
This iterative process of incorporating more data enables the 
model to continuously refine its knowledge, adapt to different 
scenarios, and produce more reliable and meaningful outputs.

Principle of Generative AI
The 7 AI principles introduced for Generative AI are: 
•	 AI should: Be socially beneficial
•	 AI should: Avoid creating or reinforcing unfair bias
•	 AI should: Be built and tested for safety
•	 AI should: Be accountable to people
•	 AI should: Incorporate privacy design principles
•	 AI should: uphold high standards of scientific excellence
•	 AI should: Be made available for uses that accord with 

these principles

Challenges of AI
Generative AI can bring many challenges to society. In this section, 
we discuss these challenges from all perspectives [3].
•	 Security and Privacy: Many organizations don’t want to use 

open AI platforms with their company’s data. They prefer to 
bring pre-trained foundation models to their data, on their 
platforms, so they can keep their data secure. To address 
issues regarding privacy and security, users need to be very 
circumspect when interacting with Gen AI tools to avoid 
disclosing sensitive personal information or confidential 
information about their organizations. AI companies, 
especially technology giants, should take appropriate actions 
to increase user awareness of ethical issues surrounding 
privacy and security to prevent sharing sensitive information 
with generative AI. Meanwhile, regulations and policies 
should be in place to protect information privacy and security. 
This will require new processes as well as new skills.

•	 Trust and Transparency: If you’re using a pre-trained 
foundation model, you have to make sure that what is 
generated is not false or misleading because these systems 
can generate low-quality data and there is generally little 
transparency into how LLMs and other generative AI models 
work. You’re relying on that foundation model, which is 
typically a black box. Although there is some work going on 
to bring explainability to foundation models, it is still early 
days. This trust and transparency will impact use cases from 
content generation to data analysis. Enterprises will need 
controls to ensure that results are usable.
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•	 Responsibility and Ethics: Aside from producing flat-out 
incorrect results, generative AI may also generate biased, 
exclusionary, or otherwise unfair representations. This is 
no different than what happened in some machine learning 
models that incorrectly predicted. A layer of responsibility 
and ethics needs to be considered, as well as how that layer 
will work in your environment.

•	 Bias: In the context of AI, the concept of bias refers to the 
inclination that AI-generated responses or recommendations 
could be unfairly favoring or against one person or group 
Biases of different forms are sometimes observed in the 
content generated by language models, which could be an 
outcome of the training data. Generative AI applications 
should be tested and evaluated by a diverse group of users 
and subject experts. Additionally, increasing the transparency 
and explainability of generative AI can help in identifying 
and detecting biases so appropriate corrective measures can 
be taken. 

•	 Hallucination: Hallucination is a widely recognized limitation 
of generative AI and it can include textual, auditory, visual 
or other types of hallucination. Hallucination refers to the 
phenomenon in which the contents generated are nonsensical 
or unfaithful to the given source input. Misinformation is an 
outcome of hallucination. 

•	 Cost: Ultimately, foundation models can be computationally 
intensive to train, so you’ll need to make plans if you are 
going to execute the models in your environment.

Beyond these concerns, there are the usual challenges associated 
with the immaturity of today’s market for generative AI solutions. 
Innovations in LLMs and other generative AI technologies are 
accelerating, threatening to make early investments obsolete. 
Many commercial solutions and vendors are still new to this 

market, and there is no guarantee that they’ll survive the fierce 
competitive fray. Furthermore, increased regulatory and legal 
scrutiny of these technologies in coming years may slow their 
adoption and increase the overhead burden for enterprises that 
adopt generative AI into their core business models.

Nevertheless, generative AI is on a fast track to widespread 
adoption. It has demonstrated wide-ranging potential in publishing, 
media and entertainment, customer engagement, and countless 
other real-world applications. 

Conclusion
With the ability to produce new content such as text, images, and 
videos, generative AI models are regarded as the next milestone 
of artificial general intelligence. Generative AI holds immense 
potential for a wide range of applications in various business 
domains and Industries. However, generative AI also presents 
challenges in ethics, technology, regulations  policy, and economy. 
For generative AI to be successful, it needs to be human-centered 
by taking into account empathy and human needs, transparency 
and explainability, ethics and governance, and transformation 
through AI literacy and intelligence argumentation.
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