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ABSTRACT: Generative AI (Gen-AI) has emerged as a transformative technology, enabling machines to create 

advanced, context-aware outputs across various domains. This article explores the symbiotic relationship between 

Gen-AI and cloud abstractions, highlighting how cloud services enable the scalable deployment and widespread 

adoption of Gen-AI technologies. We look at the different cloud abstraction layers, like Infrastructure as a Service 

(IaaS), Platform as a Service (PaaS), Software as a Service (SaaS), and Function as a Service (FaaS), to show how 

they give you the tools and infrastructure you need to train and use Gen-AI models effectively. The article also 

delves into the key capabilities and real-world examples of Gen-AI, showcasing its potential to revolutionize 

industries and enhance user experiences. We also talk about the different ways to deploy Gen-AI, such as private 

and hybrid approaches, and stress how important cloud abstractions are for making sure that resources are used 

efficiently, deployment pipelines are streamlined, and the system can grow as needed. Finally, the article presents 

additional examples of Gen-AI models, services, and real-world use cases, demonstrating the wide-ranging impact 

of this technology across sectors such as healthcare, entertainment, and the creative industries. 

Keywords: Generative AI (Gen-AI), Cloud Abstractions, Infrastructure as a Service (IaaS), Platform as a Service 

(PaaS), Deployment Strategies 

 

 



 

                | DOI:10.15680/IJIRSET.2024.1305006 | 

 

IJIRSET©2024                                                     |     An ISO 9001:2008 Certified Journal   |                                                6536 

I. INTRODUCTION 

 

Generative AI (Gen-AI) has emerged as a transformative technology, empowering machines to create advanced, 

context-aware outputs [1]. From generating realistic images to producing coherent text, Gen-AI has the potential to 

revolutionize industries and enhance user experiences. A recent study by McKinsey & Company estimates that Gen-

AI could contribute up to $15.7 trillion to the global economy by 2030 [2]. However, the success of Gen-AI heavily 

relies on the underlying cloud abstractions that enable its deployment and scalability [3]. 

According to a report by Gartner, by 2025, more than 50% of enterprises will have deployed Gen-AI models in 

production, leveraging cloud abstractions to accelerate development and deployment [4]. The global Gen-AI market 

size is expected to grow from $10.5 billion in 2021 to $126.3 billion by 2028, at a compound annual growth rate 

(CAGR) of 42.6% during the forecast period [5]. 

One of the key drivers of Gen-AI adoption is the increasing availability of large-scale datasets and computational 

resources offered by cloud providers. According to a study by OpenAI, it took 3.14E+23 floating-point operations 

(FLOPs) to train the GPT-3 model, which is a cutting-edge Gen-AI language model [6]. This is the same as running 

a single NVIDIA V100 GPU nonstop for 355 years. 

Cloud abstractions, such as Infrastructure as a Service (IaaS), Platform as a Service (PaaS), Software as a Service 

(SaaS), and Function as a Service (FaaS), provide the necessary infrastructure and scalability to train and deploy 

Gen-AI models efficiently [7]. A survey by the Cloud Native Computing Foundation (CNCF) revealed that 92% of 

organizations are using cloud-native technologies, with 78% using Kubernetes for container orchestration [8]. 

The symbiotic relationship between Gen-AI and cloud abstractions is evident in the increasing number of Gen-AI 

services offered by major cloud providers. For example, Amazon Web Services (AWS) offers Amazon SageMaker, 

a fully managed platform for building, training, and deploying machine learning models, including Gen-AI [9]. 

Similarly, Google Cloud provides Vertex AI, an end-to-end platform for developing and deploying AI models, and 

Google Gen AI Studio, a development environment for building Gen-AI applications [10]. 

 

Metric Value 

Potential contribution to the global economy by 2030 $15.7 trillion 

Global Gen-AI market size in 2021 $10.5 billion 

Global Gen-AI market size projection for 2028 $126.3 billion 

Compound annual growth rate (CAGR) (2021-2028) 42.6% 

FLOPs to train GPT-3 model 3.14E+23 

Equivalent years of running a single NVIDIA V100 GPU 355 

Organizations using cloud-native technologies 92% 

Organizations using Kubernetes for container orchestration 78% 

 

Table 1: Key Metrics Highlighting the Growth and Adoption of Generative AI and Cloud Technologies [1-10] 
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II. CLOUD ABSTRACTIONS EXPLAINED 

 

Cloud abstractions refer to the different layers of services offered by cloud providers, allowing organizations to 

focus on their core business logic while leveraging the power of the cloud [11]. These abstractions are categorized 

based on the level of control and management required by the user. 

A recent report by Gartner predicts that by 2025, more than 95% of new digital workloads will be deployed on 

cloud-native platforms, up from 30% in 2021 [12]. This trend highlights the growing importance of cloud 

abstractions in enabling digital transformation and innovation. 

 

A. Infrastructure as a Service (IaaS):  

IaaS provides the foundational resources, such as virtual machines and storage, enabling companies to run their 

services on platforms like Amazon EC2 and DigitalOcean [13]. According to a report by Statista, the global IaaS 

market is expected to reach $201.83 billion by 2027, growing at a CAGR of 23.2% from 2021 to 2027 [14]. AWS, 

Microsoft Azure, and Google Cloud Platform are the leading IaaS providers, with market shares of 32%, 20%, and 

9%, respectively, as of Q4 2021 [15]. 

 

B. Platform as a Service (PaaS): 

PaaS offers a managed platform for deploying applications without the need to manage the underlying 

infrastructure. Examples include Heroku and AWS Elastic Beanstalk [16]. The global PaaS market size is expected 

to grow from $56.2 billion in 2020 to $164.3 billion by 2026, at a CAGR of 19.6% during the forecast period [17]. 

A survey by the Cloud Foundry Foundation found that 45% of organizations are using PaaS for application 

development and deployment [18]. 

 
Fig. 1: IAAS, PAAS, SAAS, and FAAS 
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C. Software as a Service (SaaS): 

SaaS provides access to software applications over the Internet, eliminating the need for local installation and 

maintenance. Popular SaaS vendors include Shopify, HubSpot, and Salesforce [19]. The global SaaS market is 

expected to reach $307.3 billion by 2026, growing at a CAGR of 11.7% from 2021 to 2026 [20]. A study by 

McKinsey & Company found that SaaS adoption has accelerated during the COVID-19 pandemic, with 61% of 

companies increasing their SaaS spending [21]. 

 

D. Function as a Service (FaaS): 

FaaS allows developers to execute individual functions in response to events or triggers without managing the 

underlying infrastructure. AWS Lambda and Google Cloud Functions are examples of FaaS offerings [22]. The 

global FaaS market is expected to grow from $7.3 billion in 2020 to $30.1 billion by 2025, at a CAGR of 32.7% 

during the forecast period [23]. A survey by the CNCF found that 17% of organizations are using serverless 

technologies, including FaaS, in production [24]. 

 

 
Fig. 2: Impact of COVID-19 on SaaS Spending and Usage of PaaS and Serverless Technologies [18-24] 

 

III. GENERATIVE AI (GEN-AI) 

 

Gen-AI refers to the field of AI that focuses on creating advanced, context-aware outputs [25]. Unlike traditional AI 

systems that excel in specific tasks, Gen-AI models possess the ability to generate novel content by learning from 

vast amounts of data. The global Gen-AI market is expected to reach $109.37 billion by 2030, growing at a CAGR 

of 34.6% from 2022 to 2030 [26]. 
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A. Key Capabilities of Gen-AI: 

● Generating realistic images and videos: Gen-AI models like StyleGAN and BigBiGAN have demonstrated 

the ability to generate highly realistic images and videos, with applications in fields such as fashion, 

entertainment, and gaming [27], [28]. 

● Producing coherent and context-aware text: Language models like GPT-3 and BERT have revolutionized 

natural language processing, enabling the generation of human-like text that is coherent and contextually 

relevant [29], [30]. 

● Creating audio and animations: Gen-AI models have also shown promise in generating realistic audio and 

animations, with applications in voice synthesis, music generation, and character animation [31], [32]. 

B. Real-World Examples of Gen-AI: 

● Adobe Firefly: An AI-powered creative tool for generating images and graphics [33]. Adobe Firefly 

leverages Gen-AI models to enable users to create professional-grade images and graphics with minimal 

effort, democratizing access to creative tools. 

● GPT-3: A powerful language model capable of generating human-like text [29]. The use of OpenAI's GPT-

3 in a variety of applications, including chatbots, content creation, and code generation, demonstrates how 

Gen-AI has the potential to transform various industries. 

C. Building Blocks of Gen-AI: 

● Foundation Models (FMs): Pre-trained models that serve as the basis for various Gen-AI applications [34]. 

FMs, such as BERT, GPT, and CLIP, are trained on large-scale datasets and can be fine-tuned for specific 

tasks, accelerating the development of Gen-AI applications [35]. 

● Large Language Models (LLMs): Models trained on vast amounts of text data to generate coherent and 

contextually relevant outputs [36]. LLMs, like GPT-3 and T5, have demonstrated remarkable performance 

in natural language understanding and generation tasks [37]. 

● Gen-AI Studios: Platforms that facilitate the development and deployment of Gen-AI applications. Gen-AI 

studios, such as Hugging Face and OpenAI Studio, provide tools and resources for researchers and 

developers to build and deploy Gen-AI models efficiently [38]. 

● Applications: End-user-facing products powered by Gen-AI. Gen-AI applications span across various 

domains, including creative tools, virtual assistants, content creation, and more, showcasing the practical 

impact of Gen-AI technologies [39]. 

 

Category Examples 

Key Capabilities ● Generating realistic images and videos 
(StyleGAN, BigBiGAN) 

● Producing coherent and context-aware text 
(GPT-3, BERT) 

● Creating audio and animations 

Real-World Examples ● Adobe Firefly: AI-powered creative tool for 
generating images and graphics 

● GPT-3: Powerful language model capable of 
generating human-like text 

Building Blocks ● Foundation Models (FMs): Pre-trained models 
(BERT, GPT, CLIP) 

● Large Language Models (LLMs): Models 
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trained on vast amounts of text data (GPT-3, 
T5) 

● Gen-AI Studios: Platforms for developing and 
deploying Gen-AI applications (Hugging 
Face, OpenAI Studio) 

● Applications: EApplications: Gen-AI-powered 
end-user products and user-facing products 
powered by Gen-AI 

Table 2: Generative AI (Gen-AI): Market Size, Growth, Key Capabilities, Real-World Examples, and Building 

Blocks [25-39] 

 

IV. USE CASES OF GEN-AI 

 

Gen-AI finds applications across various domains, revolutionizing the way businesses operate and interact with 

customers. A survey by PwC found that 86% of executives believe AI will be a mainstream technology in their 

company within the next five years, with Gen-AI playing a significant role in driving innovation and growth [40]. 

 

A. Klara 

An AI-powered virtual assistant for healthcare providers, leveraging Gen-AI to streamline patient communication 

and support [41]. Klara uses natural language processing and generation techniques to provide personalized and 

context-aware responses to patient queries, improving patient engagement and satisfaction. According to a case 

study, the implementation of Klara in a healthcare practice resulted in a 50% reduction in phone calls and a 30% 

increase in patient satisfaction scores [42]. 

 

B. Apple and OpenAI collaboration: 

Integration of OpenAI's language models into Apple's Siri enhances its conversational abilities and contextual 

understanding [43]. By leveraging OpenAI's state-of-the-art language models, such as GPT-3, Apple aims to 

improve Siri's ability to engage in more natural and context-aware conversations with users. This collaboration 

highlights the potential of Gen-AI for transforming virtual assistants and enhancing user experiences. A survey by 

Adobe found that 48% of consumers believe that AI-powered virtual assistants will have a significant impact on 

their daily lives within the next five years [44]. 

 

Other notable use cases of Gen-AI include: 

1. DALL-E and Midjourney: Gen-AI-powered tools for creating unique images and artwork from textual 

descriptions, enabling artists and designers to explore new creative possibilities [45], [46]. 

2. Jasper.ai: An AI-powered content creation platform that leverages Gen-AI to generate high-quality articles, 

blog posts, and marketing copy, saving time and effort for content creators [47]. 

3. Synthesia: A Gen-AI-based video creation platform that allows users to create personalized videos with AI-

generated avatars, revolutionizing the way businesses create and distribute video content [48]. 

4. Replika: An AI-powered chatbot that uses Gen-AI to provide emotional support and personalized 

conversations, helping users cope with loneliness and mental health issues [49]. 

 

These use cases demonstrate the wide-ranging impact of Gen-AI across industries, from healthcare and 

entertainment to marketing and mental health support. As Gen-AI technologies continue to advance, we can expect 

to see even more innovative applications that transform the way we live and work. 
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Fig. 3: Illustrative Data: User Adoption and Financial Impact of Gen-AI Applications [41–49] 

 

V. DEPLOYING GEN-AI ON CLOUD ABSTRACTIONS 

 

Organizations employ different strategies when deploying Gen-AI systems, depending on their requirements and 

resources. A survey by Deloitte found that 68% of companies are using cloud-based AI services, highlighting the 

importance of cloud abstractions in deploying Gen-AI systems [50]. 

 

A. Private Approach: 

1. In-house development of FMs, LLMs, Studios, and Applications: Some organizations choose to 

develop their Gen-AI components entirely in-house, providing them with full control over the development 

process and ensuring data privacy. However, this approach requires significant investment in computational 

resources and expertise. A case study by NVIDIA showcased how a leading automotive company built its 

own Gen-AI system for autonomous driving, using NVIDIA's DGX systems for training and inference 

[51]. 

2. Utilizing orchestration tools like Kubernetes, Tupperware, and Mesos [52]: When deploying Gen-AI 

systems on-premises, organizations often rely on orchestration tools to manage the complexity of 

distributed computing resources. These tools help with scaling, resource allocation, and fault tolerance. A 

survey by the Cloud Native Computing Foundation found that 91% of organizations are using Kubernetes 

in production, making it the de facto standard for container orchestration [53].    

3. Example: Building a Gen-AI-powered medical assistant website: A healthcare provider could develop a 

Gen-AI-powered medical assistant website in-house, leveraging their own FMs and LLMs to provide 
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personalized patient support. This approach allows for complete control over sensitive patient data and 

ensures compliance with privacy regulations. 

 

B. Hybrid Approach: 

1. Leveraging pre-built services like OpenAI's LLMs: Many organizations opt for a hybrid approach, 

utilizing pre-built Gen-AI services like OpenAI's GPT-3 to accelerate development and reduce costs. This 

approach allows companies to focus on their core competencies while benefiting from state-of-the-art Gen-

AI technologies. For example, Viable, a customer feedback analysis platform, uses OpenAI's GPT-3 to 

generate actionable insights from customer reviews [54]. 

2. Running applications in-house or on managed services like Google Cloud or AWS [55]: In a hybrid 

deployment model, organizations can choose to run their Gen-AI applications either on-premises or on 

managed cloud services. This flexibility allows companies to balance control, cost, and scalability based on 

their specific needs. A case study by Google Cloud demonstrated how a leading e-commerce company used 

Google's Vertex AI platform to deploy a Gen-AI-based recommendation system, resulting in a 30% 

increase in click-through rates [56]. 

 

C. Importance of Cloud Abstractions in Gen-AI Deployment: 

1. Efficient resource allocation and utilization: Cloud abstractions enable organizations to allocate and utilize 

computational resources efficiently, reducing waste and optimizing costs. By leveraging serverless 

computing and auto-scaling capabilities, companies can ensure that their Gen-AI systems can handle 

varying workloads without overprovisioning resources [57]. 

2. Streamlined code deployment pipeline: Cloud platforms provide streamlined CI/CD pipelines, enabling 

organizations to deploy Gen-AI models and applications quickly and reliably. This agility is crucial to 

keeping up with the rapid pace of innovation in the Gen-AI field. A survey by GitLab found that 65% of 

organizations have adopted continuous deployment, with cloud platforms playing a significant role in 

enabling this practice [58]. 

3. Ensuring scalability and quality of user experience [59]: Cloud abstractions allow Gen-AI systems to 

scale seamlessly, accommodating growing user bases and ensuring a consistent quality of experience. By 

leveraging the global presence and high-speed networks of cloud providers, organizations can deliver low-

latency, responsive Gen-AI applications to users worldwide. A case study by AWS showcased how a 

leading streaming service used Amazon SageMaker to scale its Gen-AI-based content recommendation 

system to millions of users while maintaining a high level of performance and reliability [60]. 

 

VI. ADDITIONAL EXAMPLES 

 

A. Other Gen-AI Models: 

1. Dall-E: A model capable of generating images from textual descriptions [61]. Dall-E, developed by 

OpenAI, has been used to create stunning visual artwork, showcasing the potential of Gen-AI in the 

creative industries. A study by Microsoft Research found that users perceived Dall-E-generated images as 

more creative and visually appealing compared to human-generated artwork [62]. 

2. GPT-4: An advanced language model with enhanced reasoning capabilities [63]. GPT-4, the successor to 

GPT-3, has demonstrated remarkable performance in various language tasks, including question-answering, 

summarization, and creative writing. A benchmark study by OpenAI showed that GPT-4 outperformed 

human experts in a range of academic and professional exams, highlighting its potential in knowledge-

intensive applications [64]. 
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3. LLaMa: LLaMA is a fundamental language model that Meta AI has created [65]. LLaMA (Large 

Language Model Meta AI) is an open-source language model that aims to democratize access to large-scale 

language models. By providing a freely available and customizable model, Meta AI hopes to accelerate 

research and development in the Gen-AI field. A case study by the University of Washington demonstrated 

how LLaMA could be fine-tuned for domain-specific applications, such as generating legal documents 

[66]. 

 

B. Gen-AI Services: 

1. Amazon SageMaker: A fully managed platform for building, training, and deploying ML models [67]. 

SageMaker provides a comprehensive suite of tools and services for developing Gen-AI applications, 

including data preparation, model training, and deployment. A survey by Gartner found that Amazon 

SageMaker is the leading cloud AI development platform, with a 22% market share [68]. 

2. Google Vertex AI: An end-to-end platform for developing and deploying AI models [69]. Vertex AI offers 

a unified interface for building and deploying Gen-AI models, integrating with popular frameworks like 

TensorFlow and PyTorch. A case study by Google Cloud showcased how a leading fashion retailer used 

Vertex AI to develop a Gen-AI-based style recommendation system, resulting in a 25% increase in average 

order value [70]. 

3. Google Gen AI Studio: A development environment for building Gen-AI applications [71]. Gen AI Studio 

provides a visual interface for creating and deploying Gen-AI models, enabling users to build applications 

without extensive coding experience. A survey by IDC found that low-code and no-code platforms like 

Gen AI Studio can reduce development time by up to 90%, making Gen-AI more accessible to a wider 

range of users [72]. 

 

C. Real-World Use Cases:  

1. incident.io: An OpenAI-powered platform for incident response and management [73]. incident.io 

leverages GPT-3 to generate automated incident reports and provide intelligent recommendations for 

incident resolution. A case study by incident.io demonstrated how their platform helped a leading e-

commerce company reduce incident resolution time by 40% and improve team collaboration [74]. 

2. AWS DeepComposer: A generative AI service for creating music using machine learning [75]. 

DeepComposer allows users to create original music compositions by combining generative AI models 

with intuitive music editing tools. A study by AWS showed that DeepComposer can help users create 

professional-quality music compositions in a fraction of the time compared to traditional music production 

methods [76]. 

 

VII. CONCLUSION 

 

The rapid advancement of Generative AI (Gen-AI) technologies has the potential to transform various industries and 

revolutionize the way businesses operate and interact with customers. However, the successful deployment and 

widespread adoption of Gen-AI heavily rely on the underlying cloud abstractions that provide the necessary 

infrastructure, scalability, and resources. 

The symbiotic relationship between Gen-AI and cloud abstractions is evident in the increasing number of Gen-AI 

services offered by major cloud providers, such as Amazon SageMaker, Google Vertex AI, and Google Gen AI 

Studio. These platforms enable organizations to develop, train, and deploy Gen-AI models efficiently, accelerating 

innovation and reducing time-to-market. 
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As Gen-AI continues to evolve, we can expect to see even more innovative applications across diverse domains, 

from creative industries and healthcare to marketing and customer support. The ability of Gen-AI to generate 

realistic images, videos, audio, and text has the potential to democratize access to creative tools, enhance patient 

care, and streamline business processes. 

However, the successful implementation of Gen-AI also requires careful consideration of deployment strategies, 

data privacy, and ethical concerns. Organizations must strike a balance between leveraging the power of Gen-AI and 

ensuring responsible use of this technology. 

In conclusion, the convergence of Gen-AI and cloud abstractions represents a significant milestone in the AI 

revolution. As more organizations adopt Gen-AI and harness the capabilities of cloud platforms, we can anticipate a 

future where AI-powered solutions become an integral part of our daily lives, driving innovation, efficiency, and 

growth across industries. The continued collaboration between AI researchers, cloud providers, and domain experts 

will be crucial in unlocking the full potential of Gen-AI and shaping a future where artificial intelligence augments 

human capabilities and enhances our overall well-being. 
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