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Abstract: This paper analyzes and compares three of the largest cloud computing platforms Amazon Web Services
(AWS), Microsoft Azure, and Google Cloud Platform (GCP) based on their data science features. Scalability,
flexibility, and performance are essential factors in determining the most effective cloud platform, especially as
organizations increasingly depend on data-driven decision-making. The paper examines the data science tools,
machine learning services, data storage systems, integration capacities, and pricing models of each platform. AWS
offers a comprehensive ecosystem with advanced services such as SageMaker and Redshift. Azure provides seamless
integration with Microsoft’s enterprise tools and robust Al capabilities through Azure Machine Learning. GCP,
known for its open-source nature and support for TensorFlow, excels in big data analytics and model deployment.
This comparative study aims to guide data scientists and businesses in selecting the most suitable platform for their
data science workflows and organizational objectives by assessing each platform’s capabilities, constraints, and
application areas.
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1. Introduction

The science of data has developed rapidly in recent
years and has become a fundamental component of
innovation across industries [1]. Predictive analytics,
artificial intelligence, business intelligence, and automation
have become core elements of modern operations [2].
Organizations now rely on data to make informed decisions
and enhance outcomes. However, handling, processing, and
analyzing large volumes of data demand substantial
computational  resources, scalability, and flexibility
capabilities that traditional on-premise systems often cannot
provide [3].

Cloud computing has emerged as the solution, offering
on-demand access to infrastructure, storage, and analytical
software [4]. Among cloud service providers, Amazon Web
Services (AWS), Microsoft Azure, and Google Cloud
Platform (GCP) dominate the market, each offering a diverse
set of services specifically tailored for data science and
machine learning applications [5].

AWS, the first major cloud provider, offers a mature and
comprehensive ecosystem for data scientists [6]. It enables
end-to-end workflows from data collection to model
deployment through services like Amazon SageMaker,
Redshift, and EMR [7]. Its scalability and extensive
integrations make it suitable for both startups and large
enterprises. Microsoft Azure, in contrast, excels in seamless
integration with Microsoft products such as Power BI, Excel,
and Dynamics 365, making it a strong option for businesses
already embedded in the Microsoft ecosystem [8]. Azure
Machine Learning provides automated ML, high data

pipelines, and collaborative workspaces to streamline model
development and deployment [9].

Google Cloud Platform (GCP) stands out for its
expertise in big data analytics, artificial intelligence, and
open-source technologies [10]. Tools such as BigQuery,
Vertex Al, and TensorFlow facilitate efficient data
processing, model training, and scalable deployment [11]. Its
emphasis on innovation, flexibility, and cost optimization
appeals to organizations seeking advanced, data-driven
solutions [12].

The purpose of this paper is to conduct a comparative
analysis of AWS, Azure, and GCP in the context of data
science evaluating their services, usability, cost-
effectiveness, and performance [13]. Understanding the
strengths and weaknesses of each platform will enable data
scientists and organizations to make informed choices that
align with their technical requirements, project goals, and
strategic priorities in a rapidly evolving, data-driven world
[14].

2. Literature Review

Cloud computing has revolutionized how data science
projects are implemented, providing scalable infrastructure
and managed services that eliminate the need for large on-
premise installations. The efficiency of cloud platforms in
data analytics and machine learning has been explored
extensively in academic and industry studies.

In [15], the authors highlighted AWS, Azure, and GCP
as the leading providers in cloud computing, noting that
while their core offerings are similar, they differ significantly
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in usability, scalability, and integration. These platforms
enable data scientists to design complete workflows from
data ingestion and preprocessing to model deployment
within cost-effective and scalable environments.

AWS is renowned for its comprehensive data science
capabilities. According to [16], Amazon SageMaker
simplifies model creation and deployment through built-in
algorithms and automated tuning. AWS Redshift has also
been recognized for its efficiency in large-scale analytics.
Another study [17] emphasized AWS’s global accessibility
and extensive third-party integrations, making it a strong
choice for enterprise-level data activities. However, its
complex pricing structure and steep learning curve can pose
challenges for beginners.

Microsoft Azure is praised for its tight integration within
the Microsoft ecosystem and user-friendly tools. As noted in
[18], Azure Machine Learning supports both low-code and
code-first approaches, allowing collaboration between
technical and non-technical users. Its compatibility with
Power Bl and Excel facilitates data visualization and
reporting. Similarly, [19] observed Azure’s strength in
hybrid cloud solutions, which enable seamless integration
between on-premise and cloud environments. Despite these
advantages, Azure’s limited open-source integrations and
relatively higher pricing for advanced workloads remain
notable drawbacks.

Google Cloud Platform (GCP) is recognized for its
innovation in big data and Al. In [20], the authors discussed
BigQuery’s serverless and high-speed design, which
significantly reduces query execution time. As [21]
described, Vertex Al integrates model training, tuning, and
deployment into a unified environment for simplicity and
scalability. Moreover, GCP’s strong open-source support
particularly for TensorFlow has made it popular among
research and development teams. Nonetheless, [22] pointed
out that GCP lags behind AWS and Azure in enterprise
adoption due to its smaller market share and fewer
enterprise-level integrations.

In summary, existing literature concludes that all three
platforms AWS, Azure, and GCP offer powerful and reliable
environments for data science, each excelling in distinct
areas. AWS leads in scalability and service diversity, Azure
in enterprise integration, and GCP in Al innovation and big
data analytics. Ultimately, the optimal choice depends on
organizational objectives, budget, and technical expertise.

3. Methodology

This study employs a qualitative comparative research
approach to analyze Amazon Web Services (AWS),
Microsoft Azure, and Google Cloud Platform (GCP) in the
context of data science. The method focuses on reviewing
secondary sources of academic literature, industry reports,
and official documentation for each platform [23]. The
research framework considers parameters relevant to data
science  applications, including data storage and

management, machine learning,
pricing, and usability [24].

scalability, integration,

The literature review was conducted using academic
databases such as IEEE Xplore, SpringerLink, and Google
Scholar to identify research studies on cloud computing in
data science [25]. In addition, industry whitepapers, technical
blogs, and official service documentation for AWS, Azure,
and GCP were examined to ensure the inclusion of the most
current and reliable information [26]. The collected data
were synthesized into thematic categories to identify
strengths and weaknesses across the three platforms [27].

To maintain consistency and comparability, each cloud
provider was evaluated using identical criteria [28]. The
analysis of data storage and management emphasized
reliability, scalability, and performance examining tools such
as Amazon S3, Azure Blob Storage, and Google Cloud
Storage [29]. Machine learning and Al capabilities were
assessed based on features of Amazon SageMaker, Azure
Machine Learning, and Vertex Al [30]. Integration and
compatibility were evaluated by examining how easily each
platform connects with external tools, programming
languages, and frameworks [31]. Scalability and flexibility
were analyzed in terms of elasticity, multi-region
availability, and resource allocation capabilities [32]. Finally,
cost efficiency for common data science workloads was
compared through pricing models and official cost estimators
[33].

A qualitative comparison table was developed to
summarize the strengths and weaknesses of each platform
within these categories [34]. This analytical framework
ensured a balanced and structured comparison, emphasizing
practical implementation and usability rather than purely
technical specifications [35]. Overall, the methodology aims
to provide a reasoned and evidence-based comparison of
AWS, Azure, and GCP for data science applications [36]. By
combining theoretical insights from academic literature with
real-world perspectives from documentation and industry
sources, the study ensures that its findings are both
conceptually grounded and practically applicable for
organizations and data scientists selecting a cloud platform
[37].

4. Results

The findings of this comparative analysis reveal that
AWS, Azure, and GCP each offer strong but distinct
advantages for data science applications.

Amazon Web Services (AWS) emerged as the most
mature and feature-rich platform, offering a vast range of
services and extensive global availability zones. Core tools
such as Amazon S3 for storage, SageMaker for machine
learning, and Redshift for data warehousing provide end-to-
end flexibility for building data science workflows. Users
can design custom pipelines for data preprocessing, model
training, and deployment. However, AWS’s complex pricing
model and steep learning curve pose challenges, particularly
for small teams and beginners.
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Microsoft Azure demonstrated strengths in usability,
enterprise integration, and hybrid cloud capabilities. Its
seamless compatibility with the Microsoft ecosystem
including Power BI, Excel, and Office 365 makes it
especially appealing to organizations already using Microsoft
tools. Azure Machine Learning supports both beginners and
experienced users through automated and collaborative
features. The platform’s security, governance, and
compliance offerings are also notable, particularly for
industries requiring strict data protection. However, Azure’s
higher pricing for advanced analytics and limited support for
open-source frameworks restricts its appeal for developers
prioritizing flexibility and experimentation.

Google Cloud Platform (GCP) stood out for its
innovation in artificial intelligence and big data analytics.
Tools such as BigQuery, Vertex Al, and TensorFlow offer
high-performance, scalable solutions for managing large
datasets and implementing AI models. GCP’s cost-per-
second pricing and per-use discounts make it more
transparent and cost-effective for certain workloads. Its
strong support for open-source frameworks makes it ideal for
research-driven and data-intensive projects. Nonetheless,
GCP’s smaller enterprise user base and fewer global data
centers compared to AWS and Azure have limited its
enterprise adoption.

In summary, the results suggest that AWS excels in
scalability and service diversity, Azure in enterprise
integration and user accessibility, and GCP in Al innovation
and big data capabilities. The optimal choice of platform
ultimately depends on an organization’s technical expertise,
budget, and project goals, as no single platform outperforms
the others across all parameters.

AWS: THE MOST DEVELOPED
AND FEATURE-RICH PLATFORM

Fig 1: Best Platform for Data Science

5. Discussion

The comparative analysis reveals that AWS, Azure, and
GCP each offer comprehensive and capable environments
for data science, yet their suitability largely depends on user
needs and context. Amazon Web Services (AWS) stands out
as the largest and most mature platform, featuring the
broadest portfolio of tools and a globally distributed
infrastructure. Its adaptability allows users to develop
complex, large-scale data science pipelines that integrate

seamlessly with a variety of services. However, AWS’s
interface and setup can be challenging for newcomers, as it
demands advanced technical expertise or dedicated cloud
engineering teams.

Microsoft Azure demonstrates strength in its enterprise-
oriented design and user-friendly interface. Its integration
with the Microsoft ecosystem provides a familiar
environment for organizations already using tools such as
Power BI, Excel, or Windows-based applications. Azure’s
strong governance, compliance, and hybrid capabilities make
it especially suitable for sectors like healthcare, finance, and
government, where data security and regulation are critical.
Nonetheless, its limited open-source compatibility can
restrict flexibility for teams that depend on diverse
programming frameworks.

Google Cloud Platform (GCP), although a later entrant
into the enterprise cloud market, has carved a distinct niche
in big data analytics and artificial intelligence. With robust
compatibility with TensorFlow, BigQuery, and Vertex Al,
GCP is an excellent choice for machine learning and large-
scale analytics. Its transparent pricing and commitment to
open-source development make it appealing to startups,
researchers, and academic users. However, GCP’s smaller
market share and fewer enterprise-level integrations limit its
adoption compared to AWS and Azure.

Overall, AWS offers unmatched scalability and service
diversity, Azure excels in enterprise integration and
accessibility, while GCP leads in Al and big data innovation.
Therefore, the optimal choice of platform depends on data
size, technical expertise, and long-term business objectives.
The study concludes that selecting a cloud platform for data
science is a contextual decision rather than a universal one.

6. Conclusion

This study conducted a comparative evaluation of
Amazon Web Services (AWS), Microsoft Azure, and Google
Cloud Platform (GCP) for data science applications. The
findings indicate that AWS provides the most mature and
extensive ecosystem, with tools such as SageMaker,
Redshift, and S3 supporting large-scale projects, though its
complexity poses a challenge for beginners. Microsoft Azure
excels in seamless integration with Microsoft products and
offers a secure, user-friendly environment ideal for
enterprises with strong governance and compliance needs.
Google Cloud Platform (GCP) distinguishes itself with
powerful Al, machine learning, and big data services like
BigQuery and Vertex Al, offering innovation and cost
efficiency.

Each platform exhibits unique strengths, and no single
solution fits all organizations. The most suitable platform
depends on factors such as budget, technical skill set, data
volume, and project goals. Ultimately, aligning cloud
platform selection with organizational strategy and data
science objectives is essential for maximizing performance,
scalability, and long-term value.
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